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(}5NSRAL INTRODUCTJLN 

In India about 100 - 120 f̂f of diosgenin, inquired annually to meet the 

demand of the country ; V7hereas the area under present c u l t i v a t i o n , ever on 

the basis of very l i b e r a l es t imat ion , would hardly exceed 150 ha(couj»tsey _ 

iTof. S.K.Chatterjee, D.C.O.M.p.; Govt, of l̂ fest Bengal, India , 1985). Conse­

quently fears on an e a r l y depletion of na tu ra l resources due to r u th l e s s and 

indiscr iminate explo i ta t ions ndpht be ruled ou t . 

I t v;ould be c lear from the review of works done in Pi os core as that 

though dif ferent aspects of agrotechnic, growth and diosgenin-formation in 

the genus ^•.ogcorsji have been undertaten from time to t ime, de ta i l ed analytic 

c a l s tudies on cl imatic and s o i l fac tors in easteim Himalayan h i l l y regions 

of West Bengal affect ing the growth and development of the species are l imi ted . 

Keeping a l l these fac ts in the forefront the Direc tora te of Cinchona 

& Other tfedicinal P lan t s , West Bengal has taken up production of diosgenin 
on 

from i t s own p lan ta t ion . In recent years the Directorate has s t ressed ; the 

replacement of Djoscorea composita p lan ta t ion by ^ , f lor ibunda i n t h i s regjon 

with a view of producing high qual i ty diosgenin and fur ther downstream 

products of diosgenjn. I t has been noted t h a t agronomic p rac t i ce s for success­

ful cu l t iva t ion of D, dfeltoidea are yet to be worked out ^ t h i s region. _D, 

prazer i though na tura l i sed in the North Eastern Himalayan regions but percen­

tage & qua l i ty of diosgenin stand to be very poor in comparison t o other 

spec i e s . In D, composita, though the y ie ld of tubers i s the highest than the 

other spec ies , i t s commercial cu l t iva t ion i s ra ther expensive. Whereas in 
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R* floribunda« though the tuber yield i s lower than D.composita but the content 

and qua l i ty of diosgenin i s much h igher . 

Detailed experimental s tudies are not available on atandarised agro­

technics for the coDunercial cu l t iva t ion 'o f Djoscorea f loribunda Mart7 & G a l l , , 

e spec ia l ly in Darjeeling h i l l s though 'the species has been found to grow very 

well i n t h i s region on p i l o t - s c a l e cu l t i va t ion a t the lower f o o t / h i l l s . 

The present t h e s i s has deal t with s tudies on Djoscorea floribunda Mart. 

&. Gall , ( as introduced species) aiming to standardize agrotechnic for success­

ful commercial cu l t iva t ion of the species as well as to analyse developmental 

pat terns of growth & development as re la ted to d i f ferent y i e ld a t t r i b u t e s and 

pr<)duction of diosgenin under varying experimental condi t ions , Experinents 

undertaken i n the present study have included varying condit ions of plemting 

t ime, s iae of plant ing ma te r i a l s , spacing and use of f e r t i l i z e r & lime at 

a l t i t u d e of 50CU600 metres in Darjeeling h i l l s . I t i s hoped t ha t the present 

study w i l l help to ascer ta in d e t a i l s of agronomic behaviour of the crop includ­

ing i t s developmental physiology as r e f l ec t ed during commercial cu l t iva t ion & 

replacement of other Djoscorea species i n commercial venture by Dioscoreg florg,-

bunda Mart. & Ga l l , under low a l t i t ude Eastern Himalayan cond i t ions . 
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ABSTRACT 

Cultivation of diosgenin yielding Dioscorea s p . and production of 

s t e ro ids have a t t r a c t e d the a t t en t ion of d i f ferent Govt, and Pr ivate orgaxii-

sat ion. fo r a long time past with the/demand of down-stream products of 

diosgenin. In India about lDO-120 MT of diosgenin ( Chat ter jee , 1985) required 

annually to meet the demand of which the raw materials used mainly a re Qloscorea 

p raze r i , D* compos!ta, D. del toidea and D, f lor ibunda. Among those spec ies , 

Dioscorea del to idea and Dioscorea f loribunda have been reported only super ior 

i n qual i ty and highest in diosgenin con ten t s . But the adaptat ion and commerci­

a l cu l t iva t ion of ^ . deltoi(^es a re yet to be worked out in t h i s region. 

In India during the recent years only the Edrectorate of Cinchona & 

Other Medicinal Plants in West Bengal s t r e s sed the replacement of _D, composita 

by D, floribunda as the ra is ing cost of D, pomposita p lanta t ion i s r a the r 

expensive in comparison to £ . f loribunda p lan ta t ion . 

Detail experimental s tudies gzi s tandardize agi^atechnics fo r the commer­

c i a l cu l t iva t ion of B, floribunda e spec ia l ly in DarjeeHng h i l l s a re not worked 

ou t . 

Thus the present study has been conducted with a view to s tandar ize the 

agronomic pract ices fo r successive cu l t i va t i on of the species in the agroclima-

t i c condition of DarjeeHng h i l l s with a remunerative v a l u e . 

Experiments undertaken i n the present inves t iga t ion have included 

varying conditions of time & type of plant ing ma te r i a l s , s i z e of plant ing materi­

a l s , spacing and use of f e r t i H z e r a & Hme. 
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Expeiimental r e su l t s i n respect to the effect of d i f ferent planting 

times and the d i f ferent type of planting mater ials on Eioscorea florj.bunda 

Mart, & G a l l , , reveals t ha t the Leaf Area Index ( LAI) increased gradvially 

vdth the advancement of plant ing time from Apiul to June, whereas, decreas­

ing trend of LAI has been observed i n l a t e plant ing (July and August), The 

mean values of LAI of the i n i t i a l stages has become lower i n Crown plants 

(PRO) i n comparison to Middle (PRM) and Tip (PRT) p l a n t s , LAI has been 

observed to show maximum values i n Crown plants followed by Tip and haddle 

p lants during the second year growth. The minimum LAI value has been recorded 

during the dormancy i n a l l the t rea tments . The June (P3) planting received the 

maximum precepi ta t ion and showed the highest LAI va lue i n PRC followed by PRT 

and PR14. 

Relative Leaf Growth Rate (RLGR) also showed a s imi l a r trend but during 

the ear ly growth stage of Ci\>wn plants gives l ess number of leaves has been 

observed i n comparison to Tip and Middle p l a n t s . The t o t a l leaf surface was 

maximum i n Crown plants during the second year grovrth, June planting of the 

Crown plants showed the highest leaf growth r a t e . Senescence occured ea r ly 

i n the l a t e (July & August) p lant ing but delayed i n the e a r l i e r p l an t i ng . 

Regarding the study of the effect of plant ing time on Crop Growth Rate 

(CGR), the r e su l t s showed t ha t the CGR reached i t s h ighes t value i n P3(June) 

planting^of Crown plants (PRC) followed by P3 (June) plant ing Tip andMLddle 

p l a n t s . The lowest value was observed i n P5 (August) planting f o r a l l the 

t h r e e types of planting m a t e r i a l s . 

In connection with the s tudy on Net Assimilat ion Rate (NAR) i t has 

been noticed tha t there was a l i n e a r increas ing t rend of NAR i n P^ t o P3 
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(April to June) planting of Crovm p l a n t s . The delay i n plant ing from P to P^ 

(July & August) showed the depression of NAR. The increasing trend of NAR 

during the successive stages of growth and development was inverse ly propor­

t i o n a l to the planting t ime. Among the three types , June plant ing of Cixjwn 

plants showed the highest NAR a t ^20 to A80 days of the second year growth 

per iod. The lower NAR vjas found to occurs during the dormant s tage i n each year . 

The dry matter piroduction (DM) in plants a t the very ear ly stages of growth 

but during the maturity the plants have shown increased accumulation of dry 

ma t t e r s . The highest value was recorded a t the end of second year . The effect 

of planting times on dry matter production was s i g n i f i c a n t l y more pronounced as 

compared to the type of the planting ma te r i a l s . The DM was recorded to be the 

highest i n Po (June) planting of Crown plants (PRC). Similar t rend was also 

found i n laddie (PRM) and Tip (PRT) p l a n t s . 

Comparing the three types of planting mate r i a l s , i t was found tha t the 

y i e ld i n kg/plant did not hiery s i g n i f i c a n t l y between Crown and Middle plants 

and a l so with Tip and Middle p l a n t s . The re su l t s on i n t e r a c t i o n effects 

revealed tha t the P3 planting both i n Crown and Tip plants were the bes t for 

a t t a i n ing the highest yam y i e l d . I t was revealed t ha t the re had been s i g n i f i -

can'^ly increase in yam yie ld success ive ly with the p lant ing time from April to 

June. iiam_ y ie ld had however declined under July and August p l an t ing . The 

h ighes t yam y ie ld (1.653 kg/plant) va r i e s "s igni f icant ly with the y ie ld under 

both ea r ly and l a t e planting of Crown p l a n t s . Comparing the three types of 

plant ing materials i t had been found t ha t the Crown plants gives the maximum 

dry vine y ie ld and the values were more c loser to those of Tip YOĵ eJL 
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plan t s i r respect ive of the planting times!. 

The r e s u l t ^ o f the present inves t iga t ion revealed that the d i f fe ren t 

plant ing time did not show s igni f icant va r i a t i on on diosgenin content in yams, 

but the different types of the planting inaterials such as Crown, Jdddle and 

Tip portions showed a s ign i f i can t var ia t ion i n t h e i r diosgenin content . 

Comparing the three types , the diosgenin content was to be maximum in Tip 

port ion (3.84 Ŝ  ) . 

Considering the survival percentage, the highest value was noted to 

be in Crown p lan ts followed by Tip and Mddle p l a n t s . The ac tua l y ie ld on 

both fresh and dry weight bas i s was found to be the highest in Po plant ing 

of Grown plants followed by Tip and Middle p l a n t s . 

In determining the optimum time of p lant ing for a remunerative 

harvest of Dioscorea f loribunda Kart, & Gal l , crop, the marginal production 

and the cost of production have been considered. Considering the p reva i l ­

ing market price of £ , f loribunda dry yam (on an average 3 j^diosgein ) the 

maxi mi.m magnitude of p rof i t ab le yie ld was obtained in Po ( June ) p lan t ing of 

Crown (PRC) plants followed by Tip and l-liddle p l a n t s . In determining the 

economics of the d i f fe ren t planting t imes, the ac tua l y ie ld has been consi­

dered. Higher margin of p r o f i t was recorded i n June p l an t ing . The p r o f i t 

was the highest over the added cost of production fo r the ind iv idua l t r e a t ­

ment, recorded i n P^ of Grown p l a n t s . The maximum acceptable margin of 

p r o f i t i s achieved in June p lant ing of Grown p lan t s per rupee investment 

followed by Tip p l a n t s . Considering the a v a i l a b i l i t y of the p lan t ing materi­

a l s , June p lant ing of Tip p l an t s may be considered as the bes t for plant ing 

time and the planting m a t e r i a l s . 
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Regarding the s tudies of n u t r i e n t accumulation ( t o t a l n i t rogen, 

phosphorus and potassium ) i n the plant as affected by the d i f ferent p lan t ­

ing t imes, the maximum accumulation of nitrogen was recorded during the 

second year growth but minimum amount of accumulation was found a t the f i n a l 

s tage of harvest during the dormant period i n Crown plants followed by Tip 

and Middle p l a n t s . But phosphorus accumulation was not iced to be more pro­

nounced i n Crown plaints during the f i r s t year growth, \ i iereas , a t the end of 

second year growth the decreasing trend was noticed i n each planting time of 

Crown, Middle and Tip p l a n t s . Regarding the potassium accumvilation i t haa 

been found tha t the Crown plants showed maxLmum accumulation than the Middle 

and Tip p l a n t s . In a l l the cases of planting m a t e r i a l s , June planting of 

Crown plants showed the highest nu t r i en t accumulation. 

The Cirown portion i s noted to be the bes t fo r plant ing materials 

vAich i s to be planted i n June fo r the commercial c u l t i v a t i o n as a cash 

crop i n the agroclimatic condition of Darjeeling h i l l s . But due to the 

l i m i t a t i o n of the a v a i l i b i l i t y of Crown parts of the yams, the Tip port ion 

i s considered to be the ibes t fo r i t s commercial u t i l i z a t i o n . 

In connection with the responses of J , f lor ibunda t o d i f fe ren t s i z e 

of the planting materials with the d i r r e r e n t types/i the/ r e s u l t s revealed 

t h a t LAI increases correspondingly with the increase of the plant ing mater i ­

a l s from 10 gas . to 90 gms ( W-ĵ  t o W )̂ during each year growth but a decresis-

ing trend was noticed during the donnant period of each year of growth. At 

the i n i t i a l s tage of growth, the minimum value of LAI has been observed i n 

Wj but found maximum i n W5 of Grown p l a n t s . In a l l the t rea tments , the 

LAI took t h e i r momentum from the commencement of the second year growth. 
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!̂hfe s imi la r trend also have been noticed in ithe Kiddle and Tip p l an t s . The 

highest value of LAI was recorded in W_ ( 90 gms ) of Grown plants followed 

by the Tip plants and Middle p l a n t s . 

S t a t i s t i c a l analj 'sls revealed t ha t Middle p lan t s showed a s i g n i f i ­

cant difference with the Crown and Tip p l a n t s . Regarding the treatment 

ef fec ts W and W showed a s ign i f i cen t differences with W~, VJ and Ŵ  but 

ŵ^ and Ŵ  i ^ n o t s ignif icant>c5 each o the r . 

The r e s u l t s on RIGR showed tha t there hgis been no remarkable v a r i ­

a t ions of̂  the values between the Crovm and the Tip p lants but the Middle 

p lants showed s ignif icant va r i a t ion with Crown and Tip plant 's . The Maximum 

Value have been obser^red in Ŵ  (5o gms) of Crown p l a n t s . 

In connection with the responses of the d i f fe ren t s i zes on Crop 

Groirth Rate (C G R ) , the r e s u l t showed tha t the C G R increased gradually 

with the inci^ase in s izes of the planting mater ia ls and a l so increased 

gradual ly in t h e i r successive stage of grcvth t i l l the dormancy of the p lant ­

ing mater ia l s t a r ted in each year . The mean values of C G R was found to be 

maximum in Ŵ  ( 90 gms) during the second year growth and the minimum value 

was observed in Ŵ^ (10 gms) f o r a l l the cases . The highest C G R has been 

observed in Ŵ  ( 90 gms ) of Grown p l a n t s . The i n t e r ac t i on e f f ec t s resu l ted 

a c loser r e l a t i o n between Grown and Tip p l a n t s . 

Variat ion in NAR revealed tha t Ŵ  of Crown p lan ts showed the highest 

value during the period of 420 to /̂ 80 days followed by the Tip and Middle 

p l a n t s . The in te rac t ion r e s u l t s among Crown, mddle and Tip(pRC, PRM & PRT 

respec t ive ly) p lants showed a c lose r r e l a t i o n between PRC and PRT, 

The dry matter production ( DM) in a l l the t reatments va r ies 
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d i r e c t l y mth the s i ze of the planting mater ials during the subsequent s tages 

of plant growth and defvelopment. The t o t a l dry matter increased gradual ly i n 

each treatment and found to be the highest value a t the harvest i n Wc of Crown 

plants follovred by Tip plants and the lowest value was observed i n W, i n a l l the 

th ree types of the planting ma te r i a l s , 

fiegarding the cor re la t ion s tudies among CGR, NAR and DM production i t 

has been found tha t a l l the treatments showed th^s t i rongly pos i t ive co- r re la t ion 

among themselves. 

Regarding the y ie ld a t t r i b u t e s i t has been observed tha t the yam yie ld 

per plant increased successively vdth the s i z e of the planting mater ia ls a t t a i n ­

ing a maximum value of 1.6^5 kg/plant i n W5 of Crown plants during two years of 

cropping season. The lowest was found i n W, planting s i z e . In general the i n ­

crease i n yam yie ld d i r e c t l y va r ies with the increase of dry v ine y i e ld i n a l l 

the t rea tments . 

Among the planting s izes there has been no appreciable v a r i a t i o n i n d ios-

genin percentage but among the d i r r e r e n t types the t i p port ion of the yam showed 

the highest diosgenin content ( 3,84. %). 

Regarding the y ie ld of yam and diosgenin per hactare under d i f f e ren t s izes 

of the planting materials i t has been found t ha t the highest y ie ld (35,25^!^ KT/ha) 

was recorded i n Ŵ  of Crown plants followed by Tip (32,937 MT/ha) and Middle 

(31,232 MT/ha) p l a n t s . The surv iva l percentage was a l so the highest i n Crown 

plants having the highest s i z e of the plant ing mater ia ls followed by the Tip and 

Middle p l a n t s . 

Though the Ŵ  (90 gm) of Crown plants has been recorded the h ighes t 

y i e ld but the cu l t i va t i on cost e spec ia l ly the cost of planting mater ia ls are 

found to be higher i n comparison to o ther s i zes of the plant ing m a t e r i a l s . 

Considering the added cost of production and the added re turn i t has been 
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found tha t Ŵ  (50 gms) planting s i z e of Crown plants gives the highest p ro f i t 

per rupee investment and found to be the best fo r i t s commeixial u t i l i z a t i o n . 

But i n consideration with the a v a i l a b i l i t y of the plant ing mate r i a l s . Wo of 

the Tip plants sind 50 gms pieces of the t i p port ion was found the bes t fo r 

commercial u t i l i s a t i o n . 

Nitrogen, phosphorus and potassium content have been estimated i n the 

/s^erial par ts of the plants a t th ree d i f fe ren t s tages f o r a l l the planting 

m a t e r i a l s . I t has been noted t ha t N P K content gradual ly r i s ed / iu r ing each 

year growth and the re -a f t e r declined during the dormant per iod. 

In conclusion of present inves t iga t ion i t has been revealed t ha t 

the 50 gms pieces of Crown ajid Tip portion found to be the best fo r obtaining 

higher margin of p rof i t per rupee investment fo r commercial u t i l i z a t i o n i n 

the sandy-loam s o i l of Darjeeling h i l l s . 

The r e su l t s on growth and development in respect of physiological 

parameters and yield a t t r i b u t e s as affected by the d i f f e ren t spacing of 

Dioscorea floribunda Mart, & Ga l l , revealed t ha t the LAI inverse ly va r i e s 

with the planting d e n s i t i e s . The successive increment i n planting dens i t i e s 

from S^ to S7 showed corresponding decrease in LAI a t a l l s tages of growth 

per iod . 

The r a t e of leaf growth was to be found to considerably decreased 

with the increase in plant ing d e n s i t i e s . The h ighes t RLGR was recorded i n 

S j aga ins t the lowest i n S7 of Crown plants followed by Tip and Middle p l a n t s . 

The same trend a l so found in case of C G R and N A R as well as the dry matter 

accumulation. 
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Regarding the y ie ld of ym per p lant the highest y ie ld was observed 

i n Sĵ  spacing of Crown p lan t s and the lowest was in Sj> followed by the Tip and 

Middle p l a n t s . Among a l l the spacing only S, spacing showed the s ign i f i can t 

differences with the other spacings. 

Regarding the diosgenln content i t has been observed t ha t there was no 

s ign i f i can t var ia t ions r a the r there was no s ign i f i can t responses of spacing in 

the var ia t ions of diosgenln content . 

Analysis of y ie ld da ta revealed tha t the yam and diosgenln y ie ld per 

hectare in consideration with the survival percentage was found to be the 

highest in S^ ( 60 cm. X 75 cm ) of Grown p lan t s (PRC) followed by the Tip 

and Middle p l a n t s , 

A perusal of ne t p ro f i t per rupee investment was found to be the 

highest in S^ ( 60 cm X 75 cm ) spacing of pRC followed by PRT. But i n the 

Middle p lan t s the maximum ne t profit was obtained in Sc ( 60 cm X 60 cm ) 

spac ing . 

The N P K analys is of p lan ts revealed tha t the accumulation was 

maximum in the vndest spacing and the minimum v/as in the c loses t p lant ing 

in a l l the three types of the plant ing m a t e r i a l s . 

I t may be concluded tha t the most remunerative JaarveBt of the crop 

wi l l be obtained in the p l an t s having 60 cm X 75 cm spacing i n case of 

Grown p lan t s and Tip p lan t s but for the Kiddle p l an t s the maximum y ie ld was 

obtained in the 60 cm X 60 cm spacing. 

The inves t iga t ion consisted of appl ica t ion of 5 l eve l s of Nitrogen 

(0, 50, 150, 250 & 350 kg/ha) vrith fixed doses of phosphorus ( 50 kg/ha ) 



and Potash (150 kg^ha) in no lime and id.th lime (1,2 MT/ha) dressed s o i l has 

shovm a number of encouraging features on the commercial cu l t iva t ion of 

Koscorea floribunda Mart, & Ga l l , in the marginal lands of Darjeeling h i l l s 

a t a l t i t ude of 500 to 600 metres , , 

The LAI, RICR, CGR, NAP. & DM have/^measured. The highest magnitude 

(an average of two cropping seasons pooled data) have been recorded under N. 

(350 kg of N/ha ) treatment in lime dressed s o i l , i d r ^ a jnaximum yam y ie ld 

( an increase of 220 % over control ) , 

A perusal of the p r o f i t and loss account has indicated tha t though the 

appl ica t ion of 250 kg of N/ha has been s t a t i s t i c a l l y s ign i f i can t so far as 

the yield of tuber concerned but for the commercial poin t of view 350 kg of 

iV^ha in two s p l i t doses in lime t rea ted s o i l has been sugffliBteaHo be of much 

economic re turn per rupee investment considering involvement of the cost du r i ­

ng the commercial c u l t i v a t i o n . 

The co-rr«la t ion s tud ies among OCR, NAR and DM production has ^own 

tha t the co- r re la t ion was s t rongly pos i t ive and the r e s u l t s ^ ^ m i l a r to pos i ­

t i ve co - r r e l a t ion ainong the f ac to r s l ike dry v ine , dry yam yie ld and diospenin 
• -

con ten t . 

In conclusion i t can be mentioned tha t the oresent inves t iga t ion r e -
r 

pardinp the planting time, s i 2 e , spacing and uses 'of f e r t i l i z e r s vrith liming 

revealed tha t the June p lant ing having 50 gms pieces of p lant ing mater ia ls 

of t i p por t ion and Crown por t ion with a spacing of 60 cm X 60 cm : dressing 

with lime (1.2 l-O/ha) in s o i l and a j u d i c i a l dose of f e r t i l 2 e r (350 kg of 

Il/ha , 50 kg of p/ha and 150 kg of ¥/h&) found to be the bes t for commBrclal 

u t i l i z a t i o n in the marginal lands of Darjeeling h i l l s , Vtest Bengal, 
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1. Importanca of Oioaf̂ enin In steroid Indoatry t Russal Marioar of Pensylvania 

State tlniversity discovered that the tubers of wild Nixlcan plant ( ploscoraa 

paxicana). .oootaia a steroidal sapogenin in large amount. Maxicer and his oo. 

works IS (1943) discovered that wild Mexioan species of E^osooyea yield basic 

diosgenin. Msrkar (1943) pubQUshed the process of brsakdovc of diosgenin to 

number of sex-hoxaones^ including progestarons and testosterone. In a few years, 

this discovery led to increased avail!bility of these drugs and their prices 

were greatly reduced* However* the use of diosgenin was limited to the produc­

tion of only sax hormones as i t s molecule did not contain keto or hydroxy group 

in position 11 or 12 and hence could not be used to synthesize cortisone vhiob 

was cl inically more important. In 1949> an important discovery was made based 

on which, hydro:gr group could be introduced in position U of the diosgenin 

molecule by mioro-biologioal technique. This discovezy led to transfozm dios­

genin into a valuable starting material for cortisone or progesterone. Subse. 

quently, cortisone was replaced by more advanced and more active corticosteroids 

like hydro-cortisone and prsdnisolons. 

2. Importance of vyjtous, plants with speciajl emphasis on different Ploscoraft 

Bpf as the source of diosgenin t With the advancement of steroid technology 

there was a great demand of wild growing I^oecoy% SDS. in Msxico, and steroid 

drug was sitartsd, mainly in Maxico and in the/ State in early f i f t i e s . lairing 

mid f i f t i e s , Cioseorea sp. containing diosgenin in appreciable amount beoaam 

the main source for msnufacture of various staroid hormones in different part 

of the world. Ihere are various sources of diosgenin which can be obtained 

from different plant apeoies l i s ted in the TaldLe 1. 
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Table No. 1 . L is t of plants being used or under inves t iga t ion 

as source of diosgenln. 

Name of the p l an t . Percentage of 
dlosgenin. 

Habitat & Cycle. 

1 . Dioscorea del toidea Mall, 3 - 5 Grovdng wild i n the lower foot h i l l s 

of Sub-Himalayan region; organised 

cu l t iva t ion p a r t i a l l y successful in 

some par t s of Ind ia , Cycle 3 to 5 

years ( Chat te r jee , 1978). 

2 , D.prezerl Praln & Burk. Upto- 2.5 

3 . D.floribunda Mart & Gall , 2 - 5 

^ . J . ijojjgoaijs. Memsl. 2 - ^ . 5 

Natural ly occurlng in North EasHtem 

Himalayan region euid present ly under 

cu l t i va t ion in Darjeeling H i l l s , 

Cycle 3 years (Chatterjee et a l . 

1980). 

Central American species j grows 

well i n peninsular region and North- ^c^'-^ 

Indian low a l t i t u d e l o c a t i o n s . 

Cycle 2 to 3 years { Randhawa, 197 5, 

Husain, 1977), 

Central American s p e c i e s . Can grow 

in low a l t i t u d e of West Bengal and 

peninsular Ind ia , Cycle 2 to ^ years 

(Chat ter jee & Nandi, 1977). 
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Contd. 

Name of the p l an t . Percentage of 
diosgenin. 

7̂,-

Habitat & Cycle. 

5, Costvis specious (koeng.) Sm. 1.5 - 3 Grove wild a l l over India 

espec ia l ly i n foot h i l l s . Cycle 

1 to i^ years ( Panda & Chat ter-

j e e , 1980 ) . 

A 
^* 1'rigonella f oenmngraceum Linn. 0.7-1,7 High sapogenin yie lding under 

experimental c u l t i v a t i o n . Cycle 

3 to 6 years ( Bluden et a l , 197 5, 

Khanna & Ja in , 1975 ) . 

7 . Kallastroeitda pujaescence (G.Don) Dandy. 

0 .5-1 .5 Tropical American, na tu ra l i s ed 

in many par ts of I nd i a . Cycle 

6 months (Chakravarty _gt &^) 1976 

3* B^l^iUfig Si (Linn.) Deli le 

1 - 2.5 Pe r in i a l / sp r ing p lant j found 

mostly in semi-arid Zones 

(Hardman & Sofowom, 197 2 ) . 
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To date almost a l l the supplies of .IpLoscorea raw materials come from 

the wild sources . The major producing countries a re Mexico, GuAtemala, India 

and China. In India species l i k e ^ de l to idea . ^ . f lor ibunda. JD.jpomposita 

and B, prazeri are p r inc ipa l ly used for diosgenin ex t r ac t i on . However, the 

id.ld resources a re ge t t ing rap id ly depleted. Due to 6veT growing demand for 

s t e r o i d drugs ( and fo r diosgenin ) , coupled with dwindling wild sources of 

t h i s precursor emd continued ^^prouyin i t s p r i ce , research effor ts were 

i n t e n s i f i e d a l l over the world to develop new sources of diosgenin with a 

spec i a l a t t en t ion to f ind out a l t e r n a t e precursore with b e t t e r route of p ro­

duction emd cheaper end products . 

3 . Cu l t iva t ion_^ Idoscprea s p , in India ; At a symposium held i n Lucknow 

in the year 1952, Dr. R.N.Chakravarty of the School of Tropical Medicine, Calcu­

t t a , was the f i r s t to suggest the p o s s i b i l i t y of exp lo i ta t ion of diosgenin con­

ta in ing Indian Qiogcpyeft s p . He mentioned t ha t JD, ^e l to ldea and ^ , p razer i 

growing wild i n North-^Westem and North-Eastem Himalayan regions respec t ive ly 

contained appreciable amounts of diosgenin. The r e s u l t s made known in 19^6, 

generated considerable i n t e r e s t i n some fixarmaceutical f i rms . An Indian Com­

pany CIPLA entered the s t e r o i d f i e l d and began producing diosgenin in 19^1 

and Vfyeth in I962. Subsequently^CIBA-Geigy, Sear ly and Organon a l so s t a r t e d 

manufacturing sex hormones. Glaxo (India) switched over to loca l diosgenin 

6uid subsequently to i t s in te rmedia te fo r producing Beta-methasone. In I966-

67 CIMAP (GSIR) entered the commercial production of diosgenin in i t s drug 

f a c t o r y , Jammu, u t i l i s i n g the wild D.del toidea. i t i s f o r the f i r s t time tha t 

in Easteiti India the Direc tora te of Cinchona & Other Medicinal P l an t s , Govt, 

of West Bengal has s t a r t e d on a commercial s c a l e , production of diosgenin 

and a l so has entered to produce down stream products'^^of diosgenin. 
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India depended almost e n t i r e l y on the vdld p , d e l t o i d e a . tubers for i t s diosgenin/ 

'^'r ' large scale col lect ion of tubers has resu l ted in depletion of fores t resources 

and in some areas complete eradicat ion of the wild plant i s well not iced. The 

na tu ra l regeneration of t h i s s rec ies required more than 7 years and i t has been 

f e l t necessary to bring i t under cu l t i va t i on . Successful cu l t iva t ion of D. f l o r i -

bunda and D. ^ m g ^ s i t a in Bangalore, Jammu, Goa and other pa r t s of the country 

i s reported frcm 1973 onwards. 

Cultivation of Dioscorea in India has been s tudied by BamM and Randhav/a. 

The wild sources of JD, de l to idea are dwindling i n India and supplies of wild 

mater ia l with optimum diosgenin content are becoming more and more scarce and 

expensive. In Vfest Bengal D. Dra2eri a _>a^ spec ies , which was under exper i -
A* *^ 

mental cu l t iva t ion a t the f o o t - h i l l s of the Eastern Himalayan region l ike in 

Darjeeling Terai , appeared l e s s promising both in terms of tubers and diosgenin 

conten t . As such the emphasis has shif ted to cu l t iva t ion of Central American 

spec ie s , v i z . D,comp08ita and £ , floribunda but D.floribunda/mostly prefered 

J-J»f yxf. maximum re tu rn , 

4 . Biosynthesis^ mobilization^ estimation and fac to r s affect ing producticn of 

:?ii'f£?iii-2?.tJr^.pJ-92J'-'^.?Ji§-£? ^i^lS^T^-^ ^P* • '̂ '̂ ^ na tu ra l diosgenin (sapogenin) 

i s obtained from the tuber of Dioscorea and extensively used ^l* 'several s t e r o i ­

dal hormones including coirt ico-.steroids, sex hormones and a n t i f e r t i l i t y compounds. 

The sapogenin was f i r s t discovered by Fuji and Katsukawa (1936) which 

remained dormant for some y ^ a r s , u n t i l Marker and h i s assoc ia tes (1943) revealed 

the synthesis of cort isone and other drugs. Kennard and Noris (1956) developed 

c u l t u r a l pract ices of ^ , f lor ibunda who showed t ha t p l an t s on wire t r e l l i s with 

v ines gave s ign i f i can t ly higher yield of tuber than p lan ts growing on poles only 

or without support , Bennett and Heffmann (1965) t raced the b io-synthes i s of 
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sapogenine. of Dloscorea by incorporat ing the radio active mevalonic ac id . Martin 

and Delpin (1965) estimated the sapogenin production and agronomical po ten t i a l 

of D.speculif lora and Baker, Fjartin and Wilson (I966) observed tha t diosgenin 

occured in -the cotyledon-endosperm of the dormant seeds of p .de l to idea and 

M* sxlyMJ-S.^ "̂̂ ^ an "the t ube r s , r o o t s , stems and leaves of those p lants from 

the seedling stage onwards. Actively growing a e r i a l t i s s u e s , such as leader 

shoots appeared to t e the siteaf of formation, fran which the diosgenin could 

be transmitted to the tube r s , Ik r t i n and Deplin U967) reported t ha t s o i l and 

cl imatic fac tors governed the sapogenin production i n JD. pompo^sita and D. n.or:l-

^J©d£i and suggested t h a t the plants propagated from stem cut t ings gave be t t e r 

r e su l t s in ^ , f lor ibunda. 

Kami^ (1975) reported tha t D,^;a.zeil and D;, de l to idea frcsn d i f ferent 

locat ions in India yielded varying percentage of sapogenin content a t various 

s tages of growth, Sapogenin concentration increased with the age of the tuber . 

The optimum sapogenin was found when the p lants were j u s t shedding | i , e , in 

dormant s t a g e , which appeared to be the bes t for commercial e x p l o i t a t i o n . 

Bammi and Randhawa (1975) reported germination of stem cu t t ing of 

D,floribunda by usual h o r t i c u l t u r a l methods. Chatufvedi (19^5) demonstrated 

^ -—the p o s s i b i l i t i e s of rapid c lonal propagation of D, f loribunda through 

t i s sue cul ture by achieving 100 % root ing of s ingle l e a f - c u t t i n g s , 

Nandi and Oiat ter jee (19^7) pointed out that D.prazerl containing 

2.0 to ^ , 0 percent diosgenin had been growing wild in Eastern Himalayan h i l l s 

and Chatterjee (1980) described t ^ d e t a i l e d c u l t u r a l p rac t ices of the p l a n t . 

The ef fec t of chemicals on three species of Close ore a had been analysed by 

Nandi and Chatterjee (1977), Shelvaraj ejt j l (1977) showed a co - r r e l a t i on 
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between diosgenin content and dry matter production, 

Ic 1979, Chatterjee ^ jjji, pointed out d i s t i n c t e f fec t s of external and 

and i n t e r n a l fac tors on product ivi ty pa t t e rns of act ive p r inc ip l e s in some medi­

c ina l p lants including Ittoscorea and such increase of p roduc t iv i ty was found to 

be functions of tographical , eco log ica l , environmental as well as of gome b io ­

chemical f a c t o r s , Shelvaraj and Subhafl Chander (1977) reported tha t fregh tubers 

contained 4 - 6 percent more diosgenin than dry t u b e r s . 

Tal and Goldberg (1981) described the appl icat ion of HFLC in quant i ta t ive 

analys is «f dipsgenin and s t i p a a s t e r o l from D. de l to idea . 

5, Planting time" and Type of plant ing mater ia ls 1 as factory affecting yam 

and diosgenin yield in Dioscoyeq. s p . : Enyi, BAG (1970) found tha t there 

was a pos i t ive co^rrelat ion between r a i n f a l l and vine growth, vine weight, and 

tuber y i e l d in B* cayanensiSi which required a long growing season for maximum 

production ; vrtiereas in d, a l a t a , JD, rotxmdifolia and D, e scu lan ta , much shor ter 

crowing season was required. According to Gooding (1970), r a i n f a l l below 100 cm 

during the 8 months growing season ^ p e a r e d the l imi t ing f ac to r in £ , a l a t a , 

Wilson and Fapother (1969-70) concluded tha t in ^, de l to idea p lan t s ra ised from 

seedl ings and set out in May, tuber y i e l d s were maximiim a t 17 to 19 months, \ 

mosgenin percentage augmented during the f i r s t Ifear a f te r which there was l i t t l e 

change, 

Seale (I96O-61) claimed t h a t D, f loribunda gave highest y ie ld v^en harvested 

at 31 months a f t e r p lan t ing . In t h i s connection Selvaraj e t al. (1972) found the 

diosgenin content was correlated with t h e i r dry mat ter content where the r e l a t i o n ­

ship was c loser with 2 years old tubers i n D. f loribunda and D, de l to idea . Mehta 

and John reported t ha t diosgenin was t rans loca ted i n t o the tubers a f te r b i o ­

synthes is p r i nc ipa l l y in the a e r i a l p a r t s . Cruaedo ^ ^ (1965) claimed in t h e i r 

experiments tha t in Dloscorea f lor ibunda the sapogenin concentra t ion increased 
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more rapidly than D« canposita but due to more rapid tuber growth, D, composite 

out yielded other species in t o t a l content during 3rd season f i e l d growth. 

Decrease in sapogenin content during spring growth and increase in suimtBr and 

f a l l were noted, D, floribunda could be harvested a f t e r 3 seasons of growth 

whereas A or 5 seasons of growth might Increase average year ly yield of £ , 

compoglta. Both spjecies should be harvested during the winter season when 

sapogenin content was s t a b l e . 

Shelvaraj ejt ^ (1972) inves t iga ted t h a t the d i s t r i bu t i on of dlosgenin 

i n one year old tubers of three sapogenin bearing species v i z , D. composita, 

—• jQPl l i iHi^ "̂̂ ^ £• <ielto3-dea» "̂ be i n t a c t tuber was separated in to three 

d i f fe ren t portion used genera l ly for propagation i , e , , Crown, Median and Tips , 

The sapogenin content was found to be more in the dorsa l port ion in the tuber 

than the vent ra l portion i n jD, oomposita and _D, de l to ldea xii fresh vieight b a s i s . 

However in D, floribunda the ven t ra l port ion had the maximum content , Tip^ 

por t ion of ttie tuber in ^ , ccmposita, the median port ion of the tuber in D, 

floribunda» tuber port ion without any sprouted buds in D, de l to ldea had the 

maximum sapogenin content . They also reported t ha t the dlosgenin content of 

D, f loribunda tuber have c lose r cor re la t ion with the dry matter production of 

2 years old tuber , Randhawa et; _al (1968) claimed t ha t _D, f lor ibunda, planted 

in April in Bangalore region, was best as i t gave quicker sprouts and higher 

tuber y i e l d s . They also claimed that two year crop of JD. f loribunda i n the 

same region yielded 6o MT/ha by using medians and t i p port ions of tuber as p lant ­

ing mater ials (which otherwise gave l e s s e r y ie ld during f i r s t y e a r ) , 

Randhawa e t a l (1975) a lso found in t h e i r experiments i n IIHR (Bangalore, 

India) tha t dlosgenin percentage on dry matter bas i s in _D, f loribunda tubers 
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were not affected by the agronomic ti^atraents as i t was a purely inher i ted 

charac te r . The yie ld of diosgenin therefore depended on tuber y i e l d s , Dios­

genin content varied from 0,3 to 6,775^ on the dry weight basis i n 6l2 samples 

of D, f loribunda. They did not found any cor re la t ion between g i r t h of tuber 

and diosgenin content but a pos i t ive cor re la t ion was obtained between available 

phosphorus in s o i l and diosgenin content in tuber , whereas the l eve l cf available 

potassium in the so i l was neget ively cor re la ted with diosgenin content . The 

re la t ionsh ip obtained between dry matter and diosgenin contenW in one year old 

tubers of __p. floribunda was s i gn i f i c an t l y varied but viVn. low predict jon index. 

The re la t ionsh ip improved s u b s t a n t i a l l y in two year old tubers . Regarding the 

d i s t r i bu t i on of diosgenin in tubers , they found that the 30 days a f te r pleunt-

ing contained^ l e s s diosgenin compared tofmadiar^and t i p por t ion . Regarding 

the economics of commercial cu l t iva t ion they reported a net p ro f i t of about 

10,000/- to Rs. 12,50C/- per hectare for one year crop and Rs, 25,000/- to 

Ks, 30 ,OOQ/- per hectare for two years crop, 

Soderholm (1968) reported in the experiments tha t 2^ years crop of D,compo-

s i t a , gave the y ie ld of 21 KT of dry tubers and 1049 Ihs of crude sapogenins, 

6 . Size of planting mater ia ls aa fac tor af fect ing yam and diosgenin y ie ld in 

Pi OS CO re a sp, : Randhawa e t jal , (1975) suggested t h a t /̂ 0 to 60 gms pieces 

of _^. floribunda tuber as a plant ing materials^' were more economical. They also 

suggested in t h e i r experiments in IIHR tha t as the Crown port ion of the tuber 

contained less sapogenin compared to median and t i p , the crown por t ions could 

be used as plant ing mater ia ls (having the maximum surv iva l percentage) to get 

the maximum r e t u r n , 

Gregory (1968) claimed tha t D, f loribunda propagated from segments of the 

dormant tuber rootj-fcocK resul ted uneven sprouting with high loss from ro t_ ; 

whereas s t imulat ion was obtained by using roots tocks from act ive growth. A 3l°C 
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temperature s ign i f i can t ly stimulated bud development in the D»floribunda se lec -

t i ons • 

aiarma e t a l (1985) and Saha & Chat ter jee , (1985 & 1989) claimed in t h e i r 

experiments tha t D, f^ofibi^dfi could be selected f o r commercial cu l t iva t ion (^ 

due t o less cost of maintenance and cu l t i va t ion as compared to ^ . composita. 

They also found t h a t D.floribunda planted in the middle of June with the Grown 

and t i p port ion as X planting mater ia ls having 50 gms pieces and uniform spacing 

was best as i t gave quicker sprout , higher r e l a t i v e leaf growth r a t e , crop growth 

r a t e and tuber yield per hectare in 2^ years c rop , 

7 , Spacing t r i a l i n connection with product iv i ty of yam in Dies core a sp . 

Baker (19^4) found tha t the yield response to population change was 

approximately l inear and the slopes of the curves fo r d i f fe ren t plant popula­

t i o n s were themselves in l i n e a r r e l a t i o n s h i p to the p lant population per u n i t , 

Handhawa ^ ^ , (19^8) observed that a spacing of 60 cm X 60 cm and 60 cm X 30 cm 

was optimum for one year and two years ci*op of D»floribunda re spec t ive ly , Saha 

<̂  Chatterjee (1985) claimed tha t the planting dens i ty with unifom f e r t i l i z e r \ 

dose in ^p,floribunda would give highest j d e l d . In other plant ing d e n s i t i e s , 

the var ia t ion of y ie ld was not s i g n i f i c a n t . 

8 , Use of F e r t i l i z e r s i n connection with the production of yam in Eloscorea 

s p , : Nut r i t ional conditions e f fec t the general growth of the p lan t s as 

wel l as ac tual formation of act ive p r i n c i p l e s . Eraun and Jorg (196A) reported 

t h a t sieve tube bundles of the Dioscoreaceae showed high acid phosphatase loca­

l i s a t i o n and \Ailch was argued fo r axstive t ranspor t of a s s imi l a t e s , 

Cruzedo e t a l (1965) claimed tha t complete f e r t i l i z a t i o n in D.composita 

increased diosgenin content . The f e r t i l i z a t i o n a f fec t s had also been studied 

file:///Ailch
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by Fergtiflon and Hynes in J3.Sf5ldrSltg. and D.j[lg.tg (1970). Nandi & Chatterjee 

(1975) shoijed the effect of phosphorus f e r t i l i z a t i o n t o enhance extension growth 

°^ Qioscoreaj The same authors (1978) observed an enhancement in diosgenin 

content by phosphate and i t s decrease by nitrogen f e r t i l i z e r s i n D.bulblfer;^ 

Var. pulchel la . j).pentBphylla and in B, cpmposita. Khan et_ j l . (1978) observed 

tha t appl icat ion of f e r t i l i z e r s NF and N gave higher Yield (2.27, 2.2A ^ respective-

ly) as compared tp p f e r t i l i 2 e r (2,07 c;, ) . . 

Robinovich (1975) reported t ha t in pot experiments with D, deltoidea> 

60 kg of N + 100 kg of P2O5 + 60 kg of KgC/ha and 100 kg of PnOj + 60 kg of 

K2Q/ha stimulated growth and development of root system, the l a t e r increased 

^y 63 % compared with the con t ro l . Liming aided D. de l to idea 'a development. 

Two years old seedlings showed 1,8 % - 2.2 % diosgenin content . Recently, 

Singh et _al, (1981) observed s ign i f i can t i n t e r ac t i on between N & P, N & K and 

N with P & K on diosgenin y i e l d . The same authors a lso noted t h a t the tuber 

y i e ld /p l an t and tuber production per uni t area of p.fJ.oribundfi to be increa­

s ing s ign i f i can t ly with increase in N & P dose, 

CSiatterjee e t a l (1985^^ found tha t 250 kg of N / ha yielded pos i t ive 

responses , v*d.le P & K had no s ign i f i can t responses in y i e l d . Saha & Qia t te r -

jee ( 1989) reported tha t D, f lor ibunda would have a good prospect for commer­

c i a l cu l t iva t ion around Darjeeling d i s t r i c t on marginal l and , having impact 

o 
of Scio-economic condition of the h i l l y people . 
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RESPONSE OF Dioscorea f l o r i b u n d a Mart . & G a l l . TO 

DIFFERENT TIME OF PLANTING WITH DIFFERENT 

TipE CF PLANTING MATERIALS . 
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INTRODUCTION. 

/^] 
Various environmental fac tors such as precefpitation, temperature, 

humidity e t c . of a region play the most important ro le on maximization/crop 

production and specia l ly on a remunerative harves t , of Eijoscorea sp , ( Enyi j 

1970, Gooding ; 1970). 

In India and in abroad many authors ( v i z . Seale ; I960, Gruzedo e t a l ; 

1965, £nyi ; 1970, Selvaraj ^ a l ; 1972, Randhawa ^ eil ; 1975) already attemp­

ted and recommended d i f ferent planting time and durat ion of the crops fo r d i f f e r -
A 

ent region. In the h i l l s of Darjeeling d i s t r i c t ( k̂ /est Bengal), D.C.O.M.P. 

(Govt, of .Vest Bengal) i s cu l t iva t ing Qjoscorea composita d,jH:lng the l a s t 10 

years on a coinnercial sca le but no attempt*, has so f a r been made to study in 

d e t a i l of the response of Djoscorea florib.unda to d i f fe ren t time of planting 

as well as to different type of planting mater ia ls in the agroclimatic condition 

of Darjeeling h i l l s . In recent years i t has been noted tha t duration of r a i n ­

f a l l , day & night temperature, hvunidity var ies abrupt ly from year to year r a the r 

from month to month in the h i l l s of Darjeeling d i s t r i c t espec ia l ly in the region 

under s tudy. Besides i t has a l so been observed tha t varioi;is planting mater ia ls 

such as Crown, Middle and Tip par ts of the yam of QLoscorea f lor ibunda. the pro­

d u c t i v i t y of Yam vdth i t s diosgenin content va r i e s according to the envii*onmental 

condit ion of the experimental s i t e s in various par ts of India other than Darjee­

l ing h i l l . 

pie attempt has been made to study the ef fec t of planting time and types 

of planting mater ials on the p roduc t iv i ty of yam and diosgenin y ie ld in JD, f l o r i ­

bunda in the c l imat ic condition of Darjeeling h i l l s . So t ha t informations derived 

out of which may be u t i l i z e d fo r cu l t i va t i on of the pleuits on commercial s c a l e . 
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MATERIALS AND ^THODS 

The invest igat ion on the ef fec ts of d i f fe ren t planting time (season) 

and types of planting mater ia ls in Dioscorea f loribunda Mart« & Gal l , were 

ca r r i ed out a t the Research Nu«ury of Govt, Ipecac P lan ta t ion , Ca i r ihas , Darjee-

l i n g during 198A to 1986 aad j^^ea ted^ the same/during the year 1986 to 1988. 

Experimsntal p lo t s even topography and uniform f e r t i l i t y were se lec ted and s o i l -

type vjos sandy-loam, being ac id ic in leact ion ( pH 4.6 - 4 -8 ) , The restJ l ts of 

mechanical and chemical ana lys is of representa t ive s o i l samples col lec ted from 

the p lo t s ( 0 - 30 cm depth) are presented below : 

Mechanical analysis ( <̂  ) 

Gravel 

Coarse sand 

Fine sand 

S i l t 

Clay 

t 2,8 

: 30,6 

: 35.7 

: U . 8 

: 16,1 

Chemical c o n s t i t u e n t s . 

0.070-0,079 

0,009-0,01 

15,37-16.51 kgAia. 

205,62-218.35 kg/lia, 

0.752-0.811 

Total Nitrogen 

Available Nitrogen 

Available Hiosphorus 

Available potassium 

Organic Carbon 

pH s 4.6 - 4.8 

Five planting-tima experiments with i n t e r v a l of 30 days were conducted 

v i z . middle of April (P3^),May (P^) , June (P3), Ju ly (P^) and August (P5) j each 

experiment takes equal s i ze of p lant ing mater ia ls but from the d i f fe ren t p a r t s 

of tubers 1 ^ such as Crom (PBC), Middle (PRM) and Tip (pRT) of the mother yam 

( tuber ) of Dioscorea f],o^ibunda. 
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PQ̂  - Planted on l5,A|19Ci4 - One se t each with Crown (PRC), Middle (PRM) 

and Tip (Pf?T) plants i . e . , p lan t s raised from 

Crown, Middle & Tip port ion of the yam ( tube r ) . 

One se t each with PRC, pRM & pRT, 

One se t each with PRC, pRM P,- PRT 

One s e t each with PRC, PRM & PRT. 

3ne s e t each with PRC, PRK & PRT. 

2 -

h -

h -

' 5 -

Planted on 15,5,1984 

Planted on ^.6,198^, 

Planted on K.7.1984 

Planted on 13.8.1984 

The i n i t i a l s o i l preparation of experimental Bites consisted of an 

uniform applicat ion of farm yard mannure (20 KT/ha) and a basal dose (one of the 

three solU: doges) of TJFK at the r a t e of 250 kg/of N In the form of Urea ; 50 kg 
» • 

of P in the fonr. of Sui^erphosphate and 150' kg of K in the form of Kurate of 

Potash per hectare b a s i s . The f i r s t basal dose was applied during s o i l prepera-

t i o n , the second s p l i t dose was a f f i l ed during the second year growth. The 

experiraents were la id out e s s e n t i a l l y in Randomized Block Design, the d e t a i l s 

3f the lay out v«re as follows : 

1 . Gross plot s i z e s / 

2 . Net p lo t s ize 

3 . Border between the p lo t s 

Urn Border between the r ep l i ca t i ons 

5. Border of the experiment 

6. Replications 

6.0 m X 2.1 m = 12.6 sq . m 

5.A m X 1.5 m = 8,1 sq , m 

0.A5 m 

0.90 m 

1,20 m 

4 (four)^^3 • 

Layout of the p lo t s were taken up according to the layout plan (x'lgure No.l) 

and average 60 gms pieces of Crown, Middle and Tip p lan t s of mother tuber ( yam) -

2^ t o 3 years old of Eloscorea f lorlbunda were used as p lant ing ma te r i a l s . In order 

to cont ro l yam r o t , the, pieces were dipped for five minutes in 0.3 ^ Benlate 
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F I G U R E 1 . 

REP = Replicatd-on. 

PRC = Plants Raised from Crown portion. 

PRM = P l a n t s Raised from Middle p o r t i o n . 

PRT = P l a n t s Raised from Tip p o r t i o n . 

l-j = I n d i c a t e s p l a n t i n g i n t h e month of A p r i l . 

P„ = I n d i c a t e s p l a n t i n g i n t h e month of May, 

F3 = I n d i c a t e s p l a n t i n g i n t h e month of J u n e . 

,f/ = I n d i c a t e s p l a n t i n g - i n t h e month of J u l y , 

P5 ' = I n d i c a t e s -p lan t ing i n t h e month of August . 
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LAYOUT PLAN 

RANDOMIZED BLOCK DESIGN 

REP. I REP n REP m REP. 07 

SCALE=imm. = 30cm. 

(EXPERIMENT. ;Mal.) 
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P5 

1 ^2 
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P. 

P3 
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P4 
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P3 
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P2 

P5 

^2 

P5 

P3 
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P4 

P| 

P4 

P3 

P2 

P5 

P5 

P5 

P4 

Pl 

P2 
— ¥ 

P4 

P3 

P5 

Pl 

P2 

P5 

P2 

P| 

P3 

P4 

Pl 

P2 

P4 

P5 

P3 

P3 

P4 

P5 

P? 

P| 

N 

GROSS PLOT AREA = 6m. X 21 m. 

NET .. " = 5-4m. xr&m. 

BORDER BETWEEN PLOTS = 0-4J5m. 

REPLICATION = 0-90lYl. 

.. OF tUE EXPT = l-2m. 
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so lut ion and were kept i n raised beds i AO % s o i l + 60 ^ sand) for eprou t s . 

After about 30 days when kept in ra i sed beds were ready for Sprouting, they 

were selected for t ransplant ing and the sprouted yams from Grown, Middle and 

Tip portions vere kept sepera te ly . To ensure unlfoim spacing, the seed pieces 

were planted by hand in seperate p l o t s , keeping the plant ing depth 15-20 cm 

and spacing 60 cm X 75 cm, planting experiments were conducted a t i n t e r v a l s of 

30 days in seperate p lo t s and the i n t e r cu l t u r e operations l ike weedingiand 

hoeing vere done when thp plants were four weeks old. Daily met^feoroHgical data 

werp recorclecl touring the course of i n v e s t i g a t i o n s . "̂  

Following observations were made for analysis in respect of growth, 

development and yie ld of the crcc, 10(ten) p lants were selected from each plot 

and froAsTth parameters l ike leai* area index, crop growth r a t e , i l l a t i v e leaf 

grovjth r a t e , net ass imila t ion r a t e , dry matter production were recorded during 

thp course. :>f dnvestjgatlons at every 6o days i n t e r v a l , u n t i l harvest of the 

three t^-pes cf planting mater ials of each r e p l i c a t i o n . Experimental data have 

been recorded at two s tages : - during the 1s t year growth (60 to 240 days) and 

2nd j-ear growth (36o to 540 days) following the dormant period from 180 to 360 | 

days and 54C to 720 days. 

1 . Leaf Area and LeaX Area Index ( LA and LAI) : Records on leaf area 

were taken from the selected plants from each p lo t under each r e p l i c a t i o n . Maxi­

mum, li^nt th and width of the leaves were r-corded and the area of the leaves wer« 

calculated i, Gomez : 1972 and Hegde : 1979 ) according to the follovring formula : 

Simple leaf area - K X L X W vAiere, K i s the adjustment 

f a c t o r i Gomez j 19^2 and Hegde ; 1979 ) . L i s the length and W i s the maximum 

width of the l ea f . 
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LA p l a n t - 1 . Sum of leaf area of the t o t a l sanyles 

Number of samples 

L A I a Stun of leaf area per p lant X number of p lan t s per un i t area 

Ground area 

2 . Dry matter production : The plants were seperated in to two pa r t s 

(a) s e r i a l pa r t s with leaves and v i n e s , (b) 'Yam' with secondary roo ts were dried 

in to oven a t a terrperature of 80°C to 85*'C for AS hours . The mater ia ls were than 

kept in a deaicator to a t t a i n a constant weight and the dr ied plant samples were 

veiphed & dry weight was recorded. The leaf area in sq , can per p lant and the dry 

matter pr-jduction in gram per plant were t ransfer red in to Ne^erian Logarithms & 

the values of the leaf area and dry matter thus obtained had been used in the 

computation of other growth c h a r a c t e r s . 

3 . B92-'^%^y.^J?§?-9.V9^lL?r3:!^^^i^): Relative leaf growth ra te was 

determined according to the formula (Gregory j 1917, Blackman j 1919, Brigps 

e t ^ J 1920) : 

LoggL2 - ^'^^^^ 

H L C R- - ---.._^.. . 
t . - t 

' O 1 

V/here, L^ & L represent leaf area a t the time t^ and t^ respec t ive ly , 

HLGR i s expressed as cm^ day"-^ p l a n t - i , 
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U, Crop Growth tete (CGR) : Crop Growth Rate was determined us ing 

t h e formula : 

^2 - ^1 
C G R 

' 2 - *1 

Where, W- and W, a r e the i n i t i a l and f i n a l t o t a l d ry weight j 

^2 ~ ^1 '^^ i"^ 'the pe r iod of i n t e r v a l i n d a y s . 

5 . Net Ass imi l a t i on Rate (NAR) : Using t h e fo l l owing formula 

Net Ass imi la t ion Rate was computed : 

W2 - '^1 LoggL2 - LoggLj 

N A R = X 

. . *2 - *1 ^ 2 * \ 

Wiere, W-ĵ  and Ŵ  a r e i n i t i a l (t-̂ )̂ & f i n a l ( t ^ ) t o t a l d ry weights 

r e s p e c t i v e l y 5 '̂ o ~ ^ being t h e pe r iod of i n t e r v a l expressed i n d a y s . L, 

r e p r e s e n t s i n t i a l ( t , ) t o t a l l e a f a r e a and Lp r e p r e s e n t s f i n a l ( t ^ ) t o t a l l e a f 

- 5 - 1 - 1 
a r e a and NAR has been expressed i n gm cm ' 'day p l a n t • 

6 . Bj.ojna33 : Fo r measuring b iomass , t h e p l a n t samples were h a r v e s t e d 

a t i n t e r v a l of 60 days dur ing a c t i v e growth p e r i o d . A l l t he samples from each 

t r e a t m e n t and r e p l i c a t i o n were c o l l e c t e d and the d a t a f o r biomass both a e r i a l 

and underground were exp res sed i n terms of dry weight p e r p l a n t . The d i f f e r e n t 

components were s e p a r a t e d out and were d i l e d i n oven ( a t 80° - 85° C ) f o r a 

p e r i o d of ^B hours and f i n a l weight of each f r a c t i o n of t h e d r i e d samples was 

d e t e r m i n e d . 
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7. Estimation of N. P and K of plant materials : The effecacy of 

utilisation of nutrients ( N P K ) were screaned at different stages of plant 

growth and the plants were analysed for N, P & K during their developmental 

growth according to the nsthods described by Jackson (1967), 

i) Estimation of total nitrogen (TN) : dried samples were powdered and 

seived through 6o mesh seive. ICX) mgms of the powdered samples were weighed and 

digested with il ml. of distilled water, a pinch of reducing iron and 2 ml of 

50 % ̂ £50^ and was later reduced by heating over the reducing flame for about 

30 minutes till the contents become black and thick. The reduced black mass 

was allowed to be cooled sufficiently and a knife pointful mixture of 1:3 KgSO^ 

and CuSO^ vjas added to the content of the digestion flask, followed by the 

addition of 1,5 ml of cone. HpSÔ ,, 5 ml of 30 5̂  perchloric acid and heated over 

the oxidising flame for about two hours till the solution became clear with a 

whitish residue settling below. 

After digestion the content was cooled and the process of distillation 

was carried on by adding 10 ml of 40 ̂  NaOH. Instantaneously, the ammonia 

which evolved was collected in a conical flask containing 10 ml of N/50 HCL and 

two drops of methyl red as indicator. The steam distillation was continued for 

30 minut6s to ensure complete evolution of ammonia. Finally the excess of N/50 

HCL was titrated against N/50 NaOH and Vae methyl red acted as the indicator for 

determining the exact end point of the titration. The difference gave the quanti­

ty of HCL liiat reacted with the evolved ammonia ( 1 ml of N/50 HCL corresponds to 

0,28 mgm of nitrogen. 

ii) Estimation of total phosphoi-us and potassium : The percentage 

of total phosphorus present in the leaf was determined by the "Phosphomolibdate" 

method and total potassium by "flame photometer" method as determined as 

described by Jacson (1967), 
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100 mgm of dried powdered sieved sample was taken i n a 50 ml volumetric f l ask 

follwed by 5 ml of cone. HNO* • heated for about 30 minutes over a hot p la te a t 

a temperature 100*̂ 0 t i l l the content became ysUow and l^Biter on cooled. After 

i t was svifficiently cooled, 3 ml of t r i - a c i d mlxure ( of perchlor ic acid - 6Cg , 

cone, HNO3 and cone. HjSO^) were added and again heated on the hot p la te fo r 

one hour t i l l the content became 0*5 to 1 ml in volume* 

After suf f ic ien t cool ing, the volume was mad© t^ to 50 ml by adding 

d i s t i l l e d water. Suitable quant i ty of the a l iquot was l a t e r taken for the 

es t imat ion of potash by means of a flame Photometer. From the r e s t of the a l i quo t , 

5 ml was taken in a volumetric f l a sk and i t s pH was adusted a t 3 by using A(N)!IH^OH 

and A(N) HGl j adding two drops of Z~L, d ini t rophenol as an i n d i c a t o r , followed by 

the addit ion of 5 ml of ohloro-^olybdio acid and 1 ml of stannous chloride acid 

reduc tan t . The volume was made upto the mark by adding water. The op t i ca l densi ty 

of the solut ion was recorded by a colorimeter and the concentration of phosphorus 

was calculated by comparing with the standard phosphorus char t . The percentage of 

phosphorus and potash was l a t e r calciJ .ated. 

i l i ) Extract iop and Estimation of Diosgenln : Diosgenln was extracted 

from the a i r dr ied tuber of Ea.oscorea f loribunda follovdng the method by Gandotra 

a i S^ (197^) ef ter su i t ab le modifications (Panda and Chat ter jee , 1978), 

5Vesh tubers (yara) were cleaned with running water a f te r c l ipping the lootg 

and the excess of water was removed. After drying in shade the tubers were chopped 

i n to th in & small pieces and dried in sun and l a t e r in the oven for LZ hours a t 

100°G to ensure uniform drying . The dried yams were grinded and 10 gms of the 

dr ied thoroughly grinded powder was taken in 500 ml f l a sk and d i s t i l l e d water 
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was added and s t i r r e d for 10 minutes. To the s l u r ry , l50 ml of d i s t i l l e d water 

and calculated amount of cone, HCL was added to maintain the required acid 

concenti«.tion of 5 ^ ( w / v ) , Hydrolysis was conducted in autoclave for~^ hour 

under 15 lbs/cm2 pressure . After hydro lys i s , the s l u r r y was allowed to a t t a i n 

room temperature and f i l t e r e d under vacuum. The residue was washed with d i s ­

t i l l e d water t i l l the f i l t r a t e was f ree from ac id . The acid from residue was 

t ransfer red to pe t r id i sh and dried in an oven a t 100°C for 6 hours . I t was 

l a t e r extracted with hexane (boi l ing range 67° - 70°C) in a Soxhlet apparatus 

fo r 8 hours . The extracted solvent containing diosgenin was concentrated, 

ch i l l ed and f i l t e r e d . The mother l iquor obtained a f t e r f i l t e r i n g was again 

concentrated, ch i l l ed and a second cirop of diosgenin ( i f emy), was added to 

the f i r s t crop and the whole of diosgenin was weighed a f t e r drying in an 

oven fo r 2 hours a t 80°C and the values were expressed in percent (dry weight 

b a s i s ) • 

The i d e n t i t y was confirmed through TLC and the pu r i t y was found to 

be 96.2% of t o t a l sapogenin. 

8 , Soil Analysis : Composite s o i l samples from the p lo ts 

receiving individual treatment were co l lec ted before s e t t i n g up «uid a t the 

expiry of the experiments and analysed fo r determination of res idua l f e r t i l i t y 

s t a t u s in respect of n i t rogen, phosphorus and potassium according to the methods 

developed by Jacson (1967), 

From the composite samples 500 gms of s o i l were weighed sepera te ly and 

spread on the f loor under shade fo r 7 days f o r drying under room temperature. 

After drying, the weight was taken and the s o i l s were seived through 0.5 m,s . 

se ive & required quan t i t i e s of s o i l s were taken fo r f u r t h e r s o i l t e s t i n g as 

follows : 
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i ) SoiO ĵjH : To 10 gms of the seived s o i l 25 ml of d i s t i l l e d water 

was added and the suspension was s t i r r e d a t regula r i n t e r v a l s for 30 minutes 

and the pH was recorded immediately with a g l a s s e lec t rode pH meter, 

l i ) Organic Carbon ; 1 gm of s o i l sample was taken i n a 500 ml conical 

f l a sk to which 10 ml of normal K Cj. Q̂  and 10 ml of cone, "^2^^/^ ^®° added and 

allowed to stand for half an hour i n the dark. Simultaneously a blank was 

ihaintained. Then in both the conical f lasks 200 irQ. of d i e t i l W d water was 

added fo l lowd by 10 ml of syrupy H pO and 2 ml of di-phenyl amine i n d i c a t o r . 

I t was f i n a l l y t i t r a t e d with standardised Mohr's s a l t s o l u t i o n . From the d i f fer ­

ence of blank and sample reading, the organic carbon percentage i s ca lcu la ted , 

i l l ) 'jtvailable phosphorus : For determination of avai lable phosphorus 

10 gms of a i r dried s o i l sample v;as taken i n a conical f l a sk t o which l50 ml 

of Olsen's reagent (containing 0,5 normal NaHCX)o a t pH 8,5) and shaken for one 

hour with phosphate free charcoal powder. I t was then f i l t e r e d and the f i l ­

t r a t e was collected and the phosphorus concentration was measured by the same 

chloro-molybdio method as described e a r l i e r i n case of leaf a n a l y s i s , 

^'^) Available po t^s lum : 10 gms of dr ied s o i l sample was taken in a 500 

ml conical f l ask j added 250 ml of ainmonium aceta te 1 (N) and shaken for half 

an hour. I t was l a t e r f i l t e r e d and the f i l t r a t e was taken I n a 250 ml volu­

metr ic f lask and the volume was made upto the mark and the reading for pota­

ssium was taken by the help of a flame-photometer, 

9 , Economics : Economics of cost of tuber (yam) production of 

Pi OS cores f^oribunda Mart, & Ga l l , was a lso worked ou t . Added cost-added 

re turn pr inciple on yam and diosgenin y i e ld under each t reatment was adopted 
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to detenr.ine the optimum time of plant ing and i t s economic responses. 

10. Co-rrelatjon s tudies ; Total co- r re la t ion of important characters 

"etwaen various yield a t t r i b u t i n g characters and y ie ld ware measured by Karl 

Pearson's Co-Efficient Co-rrelat ions as denoted by ' r ' (Goulden : I960, Panse 

& Sukhatme : 1978 ) . 
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lESULTS 

Waile ascer ta in ing the growth and Yield responses of Dioscorea f l o r i -

bun da I ^ r t . & Gal l , in r e l a t i on to d i f ferent time of plant ing and types of 

planting mater ia ls , observations had been recorded on d i f fe ren t plant charac­

t e r s , physiological parameters, y ie ld a t t r i b u t e s , per iodic n u t r i e n t ' s accumu­

l a t i o n and a lso res idual n u t r i e n t s t a tus of s o i l during the course of i n v e s t i ­

g a t i o n . 

The data obtained were put to through s t a t i s t i c a l analys is and the 

mean values along with SE and CD values represented in Tables 2 . a . to 1 2 . c , 

and F i g . 2 to 7 , 

PHYSIOLOGICAL PARAMETERS 

Leaf Area Index (LAI) : The r e su l t s on leaf area index under d i f f e r ­

ent planting times and d i f fe ren t types of planting mater ia ls have been presented 

in the Table 2 .a . to 2 . c . and F i g . 2 . 

In general , the LAI a t the successive s tages of growth and development 

showed s ign i f i can t influence on d i f fe ren t plant ing t ime . The LAI values (mean) 

increased gradually from P^ (April planting) to P^ (June plant ing) vrfiereas, a 

decreasing trend was noticed in P, (July planting) and Pc (August plant ing) of 

Crown (PRC), Middle (PRM) and Tip (PRT) par ts of p l a n t s . 

The LAI in Pj & Pp plant ing increased s t e a d i l y upto 180 days in a l l 

the cases of Crown, Middle and Tip p lan ts (Table 2 . a . to 2 . c . ) and there a f t e r 

decreasing trend were observed from 240 to 360 days . The augmentation of LAI 

values wore observed s t ead i ly from 360 day to /^BO days a f t e r planting and 

decreasing the rea f t e r sharp ly . However in P^ (June plant ing) LAI increased \ 

rapidly. 



Table No.2.a Effects of Planting tinea on Leaf Area Index of JXLsasai^ florlbund« Mart. & Gall. . 

^ ( Plants Raised from Crown ) * , 

Tine of 
Planting• 

^1 

^2 

.̂3 

h 
^5 

Mean 

SE + 

^JsLJdBi:.^ 
60 

0,215 

0.245 

0.:?72 

0.350 

0.112 

0.258 

0.0A7 

120 

0,816 

0.962 

1.225 

0.-i72 

0.080 

0,711 

0.199 

iXQVlih* . 
180 

0.912 

1.U5 

1.183 

0.105 

0,032 

0.675 

0.252 

Ppvg flfter n lant ine . 

240 

0.065 

0.080 

0,095 

0,052 

0.095 

0.077 

0.008 

360 

0.278 

0.310 

0.326 

0.395 

0.462 

0.354 

0.033 

420 

0.821 

0.916 

1.191 

1.050 

0.984 

0.992 

0.062 

480 

0.993 

1.190 

1.245 

0.982 

0.940 

1.070 

0,061 

540 

0.083 

0.092 

0.105 

0.086 

0,095 

0.092 

0.003 

Mean 

0.523 

0.617 

0.717 

0.436 

0.350 

0.528 

0.064 
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Table No. 2,"b. Effects of planting times on Leaf Area Index of Dioeeorea floribunda Mart. & Gall 

P ft M (Plants Raised from Middle ) 

Time of DftYg fl^^gr flmtlBf;i 
Planting Ig^ Y9flr fIfVXh. 2nd TOST crovfth 

60 120 180 240 36o 4̂20 A80 540 Mean, 

^l 0.22D 0,765 0.872 0,055 0.213 0.750 0.916 0.071 0.482 

Pg 0.307 0.912 1.108 0.072 0.295 0,876 1.117 0.082 0.596 

P3 0.A39 1.196 1.U5 0.065 0.301 1.165 1,206 O.O96 0.704 

P^ 0,410 0.425 0.092 0.050 0.375 . 0,932 0,918 0.075 0.409 

'P5 0,U8 0,072 0,030 0,085 0,442 0,815 0,802 0.088 0,310 

Mean 0,305 0,674 0,649 0,069 0,325 0,907 0,991 0.082 0.501 

SB + 0,055 0.195 0.245 0.007 0.038 0.071 0.073 0.004 O.O69 
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Table No, 2 .c . Effects of planting times on Leaf Area Index of p . florlbunHn. 

P R T ( Plants Raised from Tip ) , 

Time of 
Planting 

h 
P2 

h 
h 
^5 

Mean 

SB + 

iB 

60 

0.2d5 

0.326 

OJ*^ 

0J,25 

0.152 

0.329 

0,054 

it ;y«ar gprowth. 
120 

0,790 

0.955 

1.203 

0.^28 

0.076 

0.690 

0.196 

180 

0.900 

1,130 

1.176 

0.095 

0.033 

0.667 

0,251 

Days after Planting 

240 

0.061 

0.075 

0.068 

0.052 

0.090 

0.073 

0,007 

2nd 
360 

0.258 

0.306 

0.318 

0,387 

0.A51 

0 . 3 a 

0.033 

>• 
year prowth 
A20 

0.79A 

0.895 

1,186 

0.945 

0,824 

0.928 

0.069 

480 

0.962 

1.163 

1.222 

0.908 

0.806 

1.012 

0.078 

^ 

540 

0.078 

0.085 . 

0.100 

0.080 

0.091 

0.087 

0.003 

Mean 

0.516 

0.616 

0,718 

0.415 

0.315 

0.516 

0.071 
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up to 12D days and l a t e r a periodic decrease v&a noticed t i l l the conucencement 

of ihB 2nd year growth, LAI in P^ ( July planting) and P5 (August plant ing) 

showed a l i n e a r decline from 133 days and 60 days r e spec t ive ly . The augnBO-

ta t ion of LAI in P. & P^ plant ings were observed from 36o days t i l l the 

dormancy s t a r t e d from 4S0 days onwards. 

In t h i s i n i t i a l s tage of growth LAI values were recorded lowest in 

Crov« plants ( 0 , a 5 , 0,245, 0,372, 0,350 and 0,112 in P^, P^, P3, P^, & P5 

respect ively) in comparison to Middle and Tip p l a n t s . I t was c l e a r l y evident 

(Table 2 ,a , ) t ha t the values of LAI were maximum during l a t e r s tages of p lants 

grovrth vixereas Middle and Tip p lants did not show appreciable d i f fe rences . 

I t was a lso been revealed t h a t Crown, Middle and Tip p lan t s had only a t t a i n 1 

the maximum LAI values in Pj (J tne p l a n t i n g , ) . 

Relative Leaf Growth Rate ( RLGR ) : The r e l a t i v e leaf growth 

r a t e presented in the Table 3 . a , t o 3 , c . revealed t h a t the r a t e var ied d i s t i n c t ­

l y with the t ine of plant ing and the type of plant ing mater ia l s during a l l the 

s tages of growth & development. I t was c l ea r ly evident t h a t the ra te of leaf 

growtii considerably increased from P, (April plant ing) to P3 (June plant ing) 

but decreasing trends wei« not iced in P, (July plant ing) and P5 ( Augvist p l an t ­

i n g ) . I t -was a l so evident t ha t P ,P & PU p lant ings of Crown, Middle ~and Tip 

p lan ts (Table 3 .a , t o 3 .c , ) occvir^d a gradual increase of RLGR upto 180 days 

and l a t e r sharply declined upto 360 days . The augmentation of the leaf grovrth 

r a t e re-occured from 36o days to 480 days . In P/ & Pc p lant ing however RLGR 

gradual ly decreased upto 360 days and l a t e r increased from 36o days onwards. 

The negative valves of RLGR during the periods 240 days to 360 days and 480 to 

540 days in a l l the planting of Crown, Middle and Tip p lan ts obviously indicated 

the i n i t i a t i o n of . . . 
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F I G U R E 2 

Effects of plant ing times and type of planting mater ia ls on 

Leaf Area Index of P«floribunda, 

PRC = Represents Plants Raised from Crown por t ion , 

PRM = Represents Plants Raised from Middle por t ion , 

PRT = Represents Plants Raised from Tip por t ion. 

Hollow Circles represents P-̂  (April) p lan t ing . 

Hollow t r a ing le s represents P (May ) Plant ing, 

Hollow squares represents Po ( June ) p lan t ing . 

Solid c i r c l e s represents P, (July ) p lant ing, 
4 

' X • represents . Pc (August) p lant ing . 
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Table No, 3,a. Effects of Plantjnp times on Relative Leaf Grovth Rate (cm^, day-^ plant"^) of 

• , IL. f lorlbuncjft . 

P R O 

Tine of 
plant ing. 

' ' i 

•"2 

•"3 

h 
h 
Mean 

S E I 

60-120 

0.022 

0.C24 

0.C28 

0.052 

0.025 

0.030 

0.005 

Lje^r^groKill 
120-180 

0.050 

0.060 

C.CS 

0.039 

0.002 

0.0^5 

0.012 

.„ - ._ Î XB 

180-2A0 

0.028 

0.030 

C.042 

0.006 

-0.016 

0.018 

0,010 

after Planting. 

2nd year prowth 
2A0-360 

-o.ou 
-0.006 

-0,002 

-0.023 

-0.029 

-O.OU 

+0.005 

360-A20 

0.018 

0.021 

0.031 

0.028 

0.02^ 

0,02Z^ 

0.002 

A20-Z80 

0.038 

o.Oi;2 

0.068 

0.0ii9 

O.OAO 

0.0A7 

0.005 

— 

A80-540 

-O.OU 

-0.003 

-0.001 

-0.002 

-0.003 

-0.004 

+ 0 .001 

Mean 

0.018 

C.C2A 

0.034 

0.021 

0.006 

0.021 

0,004 
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Table No. 3.b. Effects of planting times on Relative Leaf Growth Rate ( cm^, day-1 Plant^) of 

J2 . JDpribHQsla. 

P R M 

Time of 
planting 

•"i 

^2 

Ps 

^4 

fs 

Mean 

S K + 
mm 

60-120 

0.047 

0.C53 

0.068 

0.042 

0.027 

0.047 

0.006 

120-180 

0.060 

0.085 

0.092 

0.023 

O.CIO 

0,054 

0.016 

180-240 

0.032 

0.040 

0.058 

0.009 

-0.012 

0.025 

0,012 

240-360 

-0.012 

-0,003 

-0,002 

-0.022 

-0.021 

-0.012 

0,004 

planting 

360_420 

0.022 

0.023 

0.033 

0.028 

0.030 

0.027 

0.002 

_ ,^^, 

420-480 

0.062 

0.088 

0.096 

0.044 

0.038 

0.065 

0.011 

480-540 

-0.009 

-0,002 

-0.001 

-0.003 

-0.004 

-0.003 

0.001 

Mean 

0.028 

0.040 

0.049 

0.017 

0.009 

0.028 

0.007 
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Table No. 3 .c . Effecta of planting tlmee on Relative leaf Growth Rate ( cm .̂ day"^. plant"-̂  f 

' JQtt, florlbuqda. 

P R T 

Tine of 
planting. 

^1 

^2 

^3 

'A 

P5 

ViBsn 

S E + 

60-iao 

0.048-

0.054 

0.069 

0,042 

0.022 

0,0«7 

0.007 

120-180 

0,062 

0.088 

' 0.094 

0,025 

0,012 

0,056 

' 0,016 

180-2A0 

0,039 

0.043 

0.058 

0,012 

-0,015 

0,027 

0,013 

Days after 

240-360 

-0.016 

-0,002 

-0.001 

-0.020 

-0.020 

-0.012 

0.004 

olantlng. 

360^20 

0.0^ 

0,031 

0,036 

0,033 

0.032 

0.031 

0.001 

420-480 

0.066 

0.091 

0.098 

0.046 

0.040 

0.068 

0.011 

480-540 

-0.006 

-0,003 

-0.001 

-0.002 

-0.003 

-0.003 

0.0008 

Mean 

0,031 

0.043 

0.050 

0.013 

0.009 

0,030 

0.007 
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senescence phase in leaves* I t was also evident that (Table 3«a« to 3 .c . ) P^ 

planting in a l l the cases of Crown, Middle and Tip plants , showed maxLimua sean 

values of RICH during the periods of 120 to 180 days and 420 to î SO days after 

planting. 

Crop Growth Rate (C G R) : Crop Growth Rate values under different 

planting t inss and types of planting materials have been shown in Tables A.a. to 

4.C. and Fig. 3 . I t was revealed that C G R varies d i s t inc t ive ly in a l l the 

cases of Crown,Middle and Tip plants with the advancement of growth. In gener~ 

a l , mean C G R values of the individual planting increased gradually from Pj. *° 

P3 planting and thereafter the values decreased. But the treatnent mean in ere a^ 

sed upto 180 days and thereafter declined. The highest C G R (0.945 gm day"""" 

plant- ) observed in P3 (June planting) of Crown plants (PRC) followed by P3 

planting of Middle and Tip plants , the values being 0.815 gm plant-^ day-l and 

0.788 gm day-1 plant - 1 . 

Net Assimilation Rate (NAR) : The data indicated that(Iable 5,a.to 

5 , c . and 51g« No.4) the variations in planting time and types of planting 

materials caused signif icant differences in NAR of Djos^oTep, fj.oribunda. I t was 

evident that P^ & P2 plantings of Crown plants showed maximum NAR between 360 

to 420 days, vAiereas, P3 , P^ & P5 plantings showed maximum NAR between 420 -480 

days. The highest NAR in Grown plants was in the range of 3.62 X 10-^gm otr^ 

day-^ plant-1 between 420-480 days in P3 planting and the minimum was 0.62 X 

10-^gm csr^day^laair^ between 240 to 360 days. The values however increased 

from 360 days onwards upto the end of 2nd year growth. 

The almilar trend was also observed in P3 planting of Middle plants 

and Tip plants . Of the three types ( PRC, PRM & PRT) of planting materials, 

the P3 planting of Crown ( PRC) plants revealed highest Net Assimilation Rate 
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F I G U R £ 3 , 

Effects of planting times and type of planting mater ia ls 

on Crop Growth Rate (GGR) of D.floribunda^ 

PRC = Represents Plants Raised from Grovm por t ion . 

PRM = Represents Plants Raised from Middle por t ion . 

PRT = Represents Plants Raised from Tip por t ion . 

Hollow Circ les represents 

Hollow Tringleg represents 

Hollow squares represents 

Solid Circles represents 

Solid hi*ri<^^ represents 

Pj, (April) p lan t ing . 

P2 (May ) p lant ing . 

P3 (June ) planting, 

P. (July ) p lan t ing . 

P^ (August) p lant ing. 
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Table No. U a . Effects of Planting t ines on Crop Growth Rate ( gm. day""^ plant""^ ) of 

'^\^J'^ Days a f te r plant ing, 
plant ing. 

60-120 120-180 180-2A0 2A0-360 360-^20 A20-480 ^80-540 Mean 

^1 0*178 0.256" 0.161 0.235 0.501 0.620 0.7l6 0.381 

^2 0.255 0.280 0.233 0.2l3 0.551 0.780 0.868 0.^54 

^3 0.273 0.300' " 0.228 0.187 0.666 0.9A1 0.945 0.5o5 

^h 0.2^5 0.206 0,160 0,116 0.486 0.763 O.69I 0.381 

^5 0.200 0.123 0.053 0.231 0.338 0.673 0.583 0.3K 

Mean 0.230 0.233 0.167 O.I96 0.508 0.755 0.760 0.407 

S E + 0.017 0.031 0.032 0.021 0.053 0.054 O.O64 0.033 
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Table No, A.b. Effects of planting t inea on CSrop Growth Rate ( gm. day" plant""^ of 

^ flortfrunOa. 

Time of 
planting. 

h 
h 

'3 

h 
^5 

M9an 

S E + 

60-120 

0.136 

0.150 

0.185 

o,ui 

0,085 

0,139 

0,016 

120-180 

0.245 

0,258 

0.278 

0,131 

0.075 

0,197 

0.039 

180-240 

0.156 

0.163 

0,196 

0,085 

0,071 

0,134 

0,024 

Days after planting 

240-360 360-420 

0,201 

0,139 

0,187 

0.149 

0.177 

0.170 

0.011 

0.360 

0.473 

0.558 

0,550 

0,445 

0.477 

0.036 

420L480 

0.398 

0,493 

0.638 

0.628 

0.638 

0.559 

0.048 

480-540 

0,671 

0.766 

0.788 

0.650 

0.591 

0.693 

0.037 

Mean 

0.309 

0,348 

0.404 

0.333 

0.297 

0.338 

0.018 
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Table No. A.c. Effects of planting times on Crop Growth Rate ( gm, day" . plant" ) of 

JU floribunda. 

f R.T. 

Time of 
planting 

^1 

^2 

^3 

h 
^5 

Mean 

S E ± 

60U120 

0.155 

0.205 

0.208 

0.150 

0,095 

0,162 

0,021 

12CU180 

0.228 

0.231 

0.298 

0.135 

0.091 

0.196 

0.037 

180-240 

0.171 

0.180 

0.205 

0.110 

0.075 

0 .U8 

0.024 

Days after planting 

240-360 360-420 

0.211 

0,152 

0.177 

0.092 

0.133 

0.153 

0.020 

0.373 

0.496 

0.603 

0.573 

0.586 

0.526 

0.042 

420-480 

0.416 

0,520 

0.670 

0.735 

0.661 

0.600 

0.058 

480-540 

0.691 

0.780 

0.815 

0.675 

0.621 

0.716 

0,035 

Mean 

0.320 

0.366 

0.425 

0.352 

0.323 

0.357 

0.019 
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F I G U R E i^. 

Effects of Plant ing times on Net Assimilation Rate (NAR) 

of D. f lo r lbunda . 

PRC = Represents Plants Raised from Crovm por t ion, 

PRM = Represents Plants Raised from Middle por t ion, 

PRT ^ Represents Plants Raised from Tip por t ion . 

Hollow Circ les represents Pj (April) p lan t ing . 

Hollow Traingles represents P (May ) Plant ing, 

Hollow squares represents P« (June) p lant ing . 

Solid c i r c l e s represents P. (July) plant ing, 

Sot'4 l-viunjU represents P5 (August) p lant ing . 
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Table No, 5.a. Effects of planting times on Net Assimilation Rate ( 10 gm, cm~'^,day~ .p lanf '^) 

Time of 
planting 

^5 

Mean 

S E 1 

60-120 

1.63 

1.86 

1.91 

1.84 

1.25 

1.698 

0.121 

Days af ter p lant ing, 

120-180 18Q-2iiO 2A0-360 360-420 420-480 480-540 Mean 

2.26 

2,67 

3,05 

2.55 

0.92 

2.290 

0,365 

2.06 

1.92 

1,75 

1.12 

0.32 

1.434 

0.321 

0.46 

0.59 

0,62 

0,37 

0,32 

0.472 

0,059 

3.47 

3,53 

2,98 

1.51 

1.47 

2.588 

0,458 

2.91 

3.10 

3.62 

3.29 

3.07 

3.198 

0,121 

0.50 

0,58 

0.66 

0.43 

0.38 

0.51 

0,050 

1.89S 

2.030 

2,084 

1.580 

1.104 

1.739 

Q.lGl 
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Table No, 5.b. Effects of planting times on Net Assimilation Rate (10 gm, cm"^, d&y'-^ plant"-̂ ) 

Time of 
Planting, 

h • 

'2 

P3 ' 

h 
P5 

Mean 

S E i 

60-120 

1.50 

1.96 

2.03 

1.89 

1.61 

1.798 

0,103 

120-180 

2.39 

2.70 

3.01 

2.A6 

0.92 

2.296 

0.360 

180-2A0 

2.17 

1.85 

1.53 

1.06 

0.35 

1.396 

0.319 

Days a f te r plant ing, 

2A0-360 360-A20 

0.30 

Ow^3 

0.82 

0.38 

0.26 

0.^38 

0.100 

3.06 

3.01 

3.05 

1,2A 

1.23 

2.318 

0 .U2 

420-^^80 

2.88 

2.96 

3.22 

2.90 

2.65 

2.922 

0.091 

480-540 

0.45 

0.63 

0.68 

0.48 

0,40 

0.528 

0,052 

Veen 

1.821 

1.832 

2.020 

1.487 

1.060 

1.644 

0.169 
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Table No, 5.c, Effects of planting times on Net Assimilation Rate {lO~^gin. cm-^.day^ plant"^) 

J R . t 

Time of 
Plant ing. 

" i 

f2 

^?> 

h 
f? 

Mean 

S E + 

60-120 

1.69 

1.80 

1.88 

1.91 

1.64 

1.784 

0.052 

120-180 

2.40 

2.55 

3.05 

2.51 

0.98 

2.298 

0.347 

Days af ter planting, . 

180-240 240-360 

2.17 

1.87 

1.66 

1.10 

0.22 

1.404 

0.343 

0.37 

0.62 

0.59 

0.32 

0.27 

0.434 

0.071 

360wi20 

3.15 

3.05 

2.90 

1.40 

1.35 

2,370 

0.408 

420-480 

2.91 

3.02 

3.27 

2.98 

2.90 

3.016 

0,067 

480-540 

0,43 

0.48 

0.62 

0*52 

0,46 

0.498 

0.035 

Mean 

1.786 

1.913 

1.995 

1.534 

1.117 

1.669 

0.158 
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(3.62 i lO-^gm CDT^ day"^ p lan t -1 between A20 to A80 days) among mddle (pRK) 

and Tip plants (pKT). 

Dry Matter Production ( DM I t The dry matter production per p lant 

under different planting time and d i f ferent types of planting ciateriale have 

been shown in Table 6 , a . to 6 , c , 

Tfcie data revealed t h a t there were corresponding increase in dry matter 

production with successive s tages of growth^development. The ra t e of dry mas­

t e r accumulation was r a the r low in the i n i t i a l stage a t 60 to 120 days in Crown, 

>iddle & Tip plants ( Table 6 , a . to 6 , c . ) and the r a t e was vary low in F^ p lan t ­

i n g . The r a t e of dry matter had taken momentum from the commencement of the 

2nd year of growth and the trend found r ^ i d t i l l the period of ha rves t ing . 

In general i t has been observed tha t the t o t a l Ci*i accumulation in plants 

a t the very ear ly period of growth was l e s s but with the age of plaxits have 

shown increased accumulation of DM in p l an t s e spec ia l ly in the underground 

po r t i on , with the highest value a t ha rves t . The ef fec t of p lan t ing t i c ea on 

DM production was s i g n i f i c a n t l y more pronounced than the types of p lant ing 

m a t e r i a l s . The highest value being 250,7 gms plant"^ found in Fo of Crown 

p l an t s , Ihe lowest value was recorded i n P5 plant ing of a l l the three types . 

I n t e r . r e l a t i o n a h i p between LAlji_ N̂Afl and JĜl production a t sucoessive s tages 

of growth and development under d i f f e ren t pljanting times ; 

The F ig , 5 showing the var ia t ion in LAI, NAR and DM (based on mean 

values of f ive treatmente & under d i f f e r e n t physiological parametersj and 

t h e i r i n t e r - r e l a t i o n s hip between theni during the d i f fe ren t growth s tages 

revealed tha t there has been s t ead i ly increased in dry matter production with 
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Table No. 6 .a . Dry matter production (gm.plant"^) of JU florlbun^q jn respect 

of different plantinp tjmes, 

P R C ( Plants Raised from Crown ) 

TjmB of Days after plant-^ng 
Planting Ig t 'rear growth __ 2nd year growth. 

60 120 180 ?/0 360 /̂ 20 ^80 5A0 Mean 

P^ 20.5 31.? A^.6 56.3 8^.6 115.Z 152.6 195.6 B7.S5 

P2 27.3 3A.6 51.4 63.6 89.2 122.3 I69.I 221.2 97.33 

P3 28.1 A4.5 62.5 ' 76.2 98.7 138.7 195.2 250.7 111.82 

P4 25.5 AC .2 52.6 62.2 76.2 1C5.A 151.2 192.7 88.25 

P5 ?C\2 32.2 39.6 42.8 70.5 90.8 131.2 176.3 75.45 

^tean 34.32 36,54 50.54 56.24 83.84 l l i . 5 2 159.86 207.30 92.14 

S E l 1.675 2.528 3.''63 6 .2X ^932 8.037 10.685 13.015 6.026 
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Table No. 6 .b , Dry matter production ( gm. plaiit"^) of ^ florlbunda m respect of 

different planting t imes . 

P RM ( Plants Raised from Middle) 

i~ 

Time of Days after planting 

planting l a t year gro\rt;h. 2nd year grovth. 

60 120 180 2^0 360 420 480 540 Mean 

? ! 1 8 ^ 26.6 41.3 50.7 75,6 96.2 120.1 l60.4 73.66 

Po' 25.2 34.2 49.7 59.5 76.2 104.6 134.2 180.2 82,97 

P3 26.6 37.7 54.4 66.2 88.7 122.3 160.6 207.9 95.55 

P, 26.1 34.6 42.5 47.6 65.5 98.5 140.4 179.4 79.32 

F5 25.0 30.1 34.6 38.9 60.2 86.9 125.2 l60,7 70.20 

Mean 24.26 32,64 44.5 52.58 73.24 101.70 136.10 177,72 80.34 

S E + lv494 1.934 3.444 4.737 4.915 5.883 7.061 8.687 4.397 
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Table No, 6 . c . Dry matter productian (gm. plant""'-) of p , Ooribunda. in respect of 

different planting tdmes. 

Time of 
p lant ing. 

h 

'2 

h 

'A 

^5 

Veen 

S E i 

60 

20.1 

24.2 

26.2 

27.1 

2 i . l 

24.34 

1.207 

120 

29.4 

36.5 

38.7 

36.1 

29.8 

34.10 

1.891 

grovth 
180 

43 .1 

50.4 

56.6 

44.2 

35w4 

45.94 

3,S75 

Days after 

240 

53.4 

61.2 

68.9 

51.1 

39.9 

54.90 

4.885 

planting 

360 ~ 

78.7 

79.5 

90.2 

62.2 

55.9 

73.30 

6.242 

2pd yea;: 
420 

101,1 

109.3 

126.4 

96.6 

91.1 

104.90 

6 . K 5 

erowt^ 
480 

126.1 

MO.5 

166.6 

139.7 

130.8 

139.94 

7.085 

540 

167.6 

186.3 

215.5 

180.2 

168.1 

183.54 

S.754 

Fie an 

77.43 

85.98 

98.63 

79.65 

71.88 

82.71 

4.575 
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F I G U R E 

In t e r - r e l a t i onsh ip among LAI, NAR and IM a t successive 

s tages of growth of D, f loribunda under d i f fe ren t 

planting times and type of plant ing mater ia ls , 

PRC = Represents P l a n t s Raised from Croyjn p o r t i o n , 

PRM = Represents Plants Raised from Middle por t ion . 

PRT = Represents Plants Raised from Tip por t ion . 

DM = Represents Dry matter production. 

LAI = Represents Leaf Area Index. 

NAR = Represents Net Assimilation Rate, 
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the p l a n t s ' age, LAI shovdng increased upto 120 days and then sharply declined 

upto 180 days and thereaf te r again increasing trend observed upto A80 days and 

again decl ined. 

The NAR values reaches i t s highest l im i t being 3.62 gm cnT* 

day" planf"-^ i a PRC, The increasing and decresing r a t e of NAR was more or 

l e s s in p a r a l l e l way with LAI as shown in the Fig , 5 , The dry matter produc­

t ion (I»l) found highest r a t e a t the highest r a t e of NAR a t 480 days . The 

san» t rend also found in Middle and Tip p lan t s (PRM & PRT), The highest values 

found in Crown plants followed by Tip and Middle p l a n t s , 

: YIELD ATTRIBUTES : 

Yam yie ld ; The yam y i e ld (in kg , ) per p lan t vuader d i f f e ren t p l an t ­

ing time and planting types were presented in the Table 7 , a , to 7 , c , and f l g , 6 , 

revealed tha t there had been s ign i f i can t increase in yam y ie ld successively 

with the plant ing time i n P^ to P_ , Yam yie ld had, however declined under 

^U ^ ^5 p lan t ing . The highest yam y ie ld in P^ p lant ing of Crown (pRC) plants 

being 1,653 kg/plant (fresh) vrtiich var ies s i g n i f i c a n t l y from the y ie ld under 

both e a r l y (P̂ ^ & ^2 ) ^^ l*"^ (P^ & P5) p l an t ing . The lowest y ie ld being 

1,225 kg/plant (green/fresh) was observed in P^ (August p lant ing) of Crown 

(PRC) p l a n t s , 

*Ihe s imi lar t rend had been observed both i n Middle and Tip plants 

(Table 7 . b , & 7 , c , ) , whereas in Tip p lan t s the highest y i e ld was obsejrved 

i n P-j p l an t ing . 

Comparing the three types of p lant ing nfl-teidals i t had been found 

t h a t the y i e l d in kg^plant did not v a r i e s s i g n i f i c a n t l y between Grove and 
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Table No, 7 , a . Effects of planting times on "Yaai" yield and dry vine yield (Kg./plant} 

at the f ina l stage of harvesting (720 days) in r R C (Plants 

ra ised from crovwi portion) of D, floribunda . 

P R O 

ime of p lant ing. 

^1 

P^ 

^3 

'i 

^ 

Mean 

SE + 

1 I 

Dry vine yield •' 
(kg,/plant) ? 

0.129 

0.139 

0.1/. 5 

0.128 

0.112 

0.130 

0.005 

Yam yield ( kg. /plant ) 

Fresh 

1.388 

1.5S2 

1.653 

1.505 

1.225 

1.^70 

0.075 

Dry 

•MoistuTe 

0.396 

0.Z38 

0.AS9 

o.^/J 

0.365 

0.A26 

0.021 

7 l . / i 

72.3 

71.6 

70.5 

70.2 

71,2 

0.380 

C.n, at 5 5̂  l eve l = 0.0i3 OJ^? 0.04^ 
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Table No, 7 .b . Effects of planting t i r ^ s on "Yam" yield and dry vine jrield (kg./plant) 

a t the f ina l stage of harvesting (720 days) in I R M of 

- 2 * f loribunda. 

P R M 

r TiHB Of plant ing. ^ ^ J ^ ^ , 
i yield (kgyplant) 

_Yain_ yield ( kg . /p lant ) 

"5 

Mean 

S E • 

0.126 

0.130 

0.138 

0.120 

0.108 

0.124 

0.005 

CD. Sit 5% l eve l = O.OU 

Fresh 

1.005 

1.248 

1.350 

1.190 

0.980 

1.154 

0.071 

oJn 

Dry 

Moisture 

0.265 

0.321 

0.351 

0.311 

0.259 

0.301 

0.017 

73.6 

7^.2 

74.0 

73.1 

73.5 

73.8 

0.128 

0.035 
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Table No. 7 . c . Effects of planting times on "Yam" and dry vine yield (kg./plant) 

a t the f ina l stage of harvesting ( 720 days ) in P R T of 

- • j'-'l-oribunda. 

P R T 

Time of plaiitjng 

»,—-__„.„. . | ^ 

' 5 

Mean 

S E i 

Dry vine yield 
(kg./plant) 

0.128 

0.131 

0.139 

0.127 

0.110 

0.127 

O.OOA 

- - ̂ m..JisX^iM*/j3imk...\ 

G. D. a t 5 ^ level = O.OOg 

Fresh 

1.220 

1.-̂ 55 

1.607 

1.^90 

1.176 

1.389 

0.082 

0.154 

Dry 

0.323 

0.379 

0,4.16 

0.3S8 

0.308 

0.362 

0.020 

73.5 

73.9 

7/^.1 

73.9 

73.8 

73.8 

0.097 

0.04^ 
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F I G U R E 

Effects of Planting times and type of Planting mater ia ls 

on Yam yie ld and dry v ine y ie ld ( kg/plant ) a t the f i n a l 

s tage of harvest ing ( 720 days ) in J . f lor ibunda. 

PRO = Represents Plants Raised from Crown por t ion . 

PRM = Represents Plants Raised from Middle por t ion . 

PRT = Represents Plants Raised from Tip por t ion . 

Solid bar represents Dry vine y i e ld , 

Dotled bar represents Fresh yam y i e l d . 

Obliquely l ined bar represents Dry yam y ie ld . 
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and Tip plants but there was significant variation between Crown and Middle plants 

and also between Tip and Middle plants. The interaction effects resulted that 

the P3 (June planting) both in Crown and Tip plants (liable 7,a, to 7,c.) were the 

best in yam yield. 

acy vine yield : The variation in dry vine yield were noted under 

different planting time and planting materials (Table 7,a, to 7,o. and Fig, 6,), 

The data indicated that (Table 7,a.) the maximum dry vin* yield being 0,1A^ k&^ 

plant found in P3 of Crown (PBC) plants and varies significantly over P,, p, & 

^5 planting but P^ and P^ planting did not vary significantly. The similar 

trend also found in Middle and Tip plants (Table 7,b, &7,c,). Comparing the 

three types it has been found that the Grown plants yielded maximum vine and 

the values are more closer to the values of Tip plants irrespective of the 

planting tioBS. 

Moisture percentage in yam ; The moisture percentage of the 

individual treatment of PRC, PRM and PRT revealed that (Table 7.a. to 7.c.) 

all the planting season in PRC showed less moisture content in c<»nparison to 

PRM & PRT, Among the different planting time in each type of planting materi­

als showed the less moisture content in the late plantings but higher in earlier 

planting. The moisture percentage in all the treatments varied from 70,2 to 

7A,2 percent. It has also been revealed that moisture percentage in eacii plant­

ing time did not varied significantly" in PRM & PRT. 

Dlosgenin percentage : The data (Table 8,a, to 8,c,) revealed that 

the different planting time did not show any significant variation on dlosgenin 

percentage in yams. But the plants raised from different portion of yam audi 

as Crown, Middle and Tip plants showed a significant variation in their dios-

genin content also with a variation in diosgexiin content in the Crown, Middle 
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Table No, 8 .a . Variation i n Diosgenin percentage (Dry wt, basis) in P R C 

(Plants raised from crown) under different times 

of planting in Ojoscorea floribunda Mart,& GalX • 

f planting 

h 
*2 

. 'l 

\ 

^ 

Mean 

S E + 

t 
1 

1 Crown 

3.36 

3,39 

3.39 

3.38 

3.36 

3,376 

0,006 

F 

^ 

« 

î  

of 
! 

Diosgenin in 

Middle 

3.62 

3.63 

3.65 

3,61 

3.64 

3.630 

0.007 

Tip 

3.73 

3.75 

3.75 

3.83 

3.83 

3.838 

0.004 

Ma an 

3.570 

3.590 

3.596 

3.573 

3.576 

3.581 

0.005 
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Table No. 8 .b . Variation in Dioagenin percentage (dry ut, bas l s ) in P R M 

under different planting times of D, floribunda 

JLR„IL. 

Time of planting 
.,. 

^1 

^2 

^3 

h 
h 

Ms an 

S E + 

^ ° ^ . 
Grown 

,«,.. 

3.A2 

3.A0 

3J,J 

3J,2 

3.42 

3J,1B 

0.004 

Dioagenin in 

J_ Middle j 

3.69 

3.68 

3.69 

3.68 

3.68 

3.684 

0.002 

Tip 

3.78 

3,79 

3.80 

3.80 

3.80 

3.794 

0.004 

1 
\ 

Mean 

3.630 

3.623 

3.640 

3.633 

3.633 

3.631 

0.002 
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Table No, 8,c. Variation in KLoagenin percentage (dry wt, basia) in P R T 

°^ _ ^ floribunda under different tines of planting 

I 
Time of planting | 1 

f i 

P 
2 

^3 

P 

'5 

>1ean 

S E i 

P ] 

Crown 

3.50 

3.51 

3.52 

3.50 

3.52 

3.510 

0.004 

^ T 

% of Diosgenin 

Middle 

3.73 

3,75 

3.75 

3.75 

3.75 

3.7A6 

0,004 

in 

Tip 

3.83 

3.84 

3.84 

3.84 

3.83 

3.836 

0.002 

Mean 

3.686 

3.700 

3.703 

3.696 

3.700 

3.697 

0.002 
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and Tip por t ion of the t u b e r s . The maximum 3,83 «g found i n Tip por t ion . The 

mean highest value being 3,5965 ^ of diosgenin recorded in Tip portion of Crown 

p lan t s under P^ plant ing. But in PRT the diosgenin content in the Tip port ion 

was recorded 3,836 5J iaeen value) in P- plant ing (Table 8 , c . ) , 

YIELDS 

H e l d of yam and diosgenin per hectare : Analysis of the y ie ld 

da ta under d i f ferent plant ing time revealed ( Table 9 . a , t o 9 , c , and Fig , 7) 

s ign i f i can t v a r i a t i o n s . The da ta revealed that P (June) plant ing of Crovaa (pRC) 
f 

p l a n t s , the y ie ld was maximum amount to 34,995 MX4ia (green) equivalent to 

10.352 >:T/ha of dry yams and ca lcu la t ing the diosgenin content yielded 0.3722MI/ 

ha . I t was a lso revealed t h a t the y ie ld gradually increased from P (April) to 

P , (June) plant ing and gradual ly decreased in l a t e p lant ing (P. t o p , p l a n t i n g ) . 

The lowest y ie ld amounted t o 22.A Kl/ha (green) equivalent t o 6.67A Ml/ha of dry 

was recorded in Pj (August) p l a n t i n g . 

In taddle plants (PRM), the highest y ie ld being 27.584 14T/ha (green) 

equivalent to 7,171 Ml/ha of dry was recorded in P3 (June) p lant ing a l s o . In 

Tip p lan ts (PKT) the highest y ie ld was a l so recorded in PQ p l an t ing . The lowest 

y ie ld i n both Tip and Middle p l an t s was recorded in P^ (August) p l a n t i n g . 

By oonputing the y i e ld a t t r i b u t e s with t h r ee types of p lant ing mater ia l s 

during the d i f ferent p lant ing times i t could be ascer ta ined t h a t the tuber y i e ld 

as well as diosgenin content were highest in P- (June) p lant ing of Crown (PRC) 

p lan t s \iiere the survival percentage of the p lan t s were a l so found maximum, 

followed by the Tip (pRT) and Middle (PRM) p l a n t s . 

file:///iiere
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F I G U R E 7 . 

Effects of plant ing times and type of planting mater ials 

on the production of "yam" (fresh & dry) and. 

Diosgenin y ie ld (MT/ha) in p . f lor ibunda. 

F i l l e d bar represents the ac tua l y i e ld . 

Empty bar represents the po ten t ia l y i e l d . 

Solid bar represents the Dry yam y i e l d . 

Dotled bar represents the Fresh yam y i e l d . 

Obliquely l ined bar represents the Diosgenin y i e l d . 
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Table No. 9 .a . Effects of planting times on the production of "Yams" (fresh & dry) 

and Biosgenin yield (MX/ha.) in P R C of D. floribunda 

P R O 

Time of planting 

"5 

Mean 

S E + 

Yam yield (KT/ha.) 

JVesh Dry 

28.783 (29.869) 8.211 ( 8.521) 

33.011 (34.Qf,4) 9.139 ( 9.A25) 

34,995 (35.372) 10.352 (10.523) 

23M2 (32.387) 8.725 ( 9.533) 

22.A00 (26.362) 6.67A ( 7.854) 

29.766 (31,606) 8,620 ( 9 . 1 7 1 ) 

2,1?7 ( 1.600) 0,601 ( 0,457) 

Diosgenin yield 
(Iff/ha.) 

5? of 
survival 

0.2931 

0.3280 

0.3722 

0.3123 

0.2389 

0.3089 

0.0218 

95.6 

96.2 

97.6 

90.8 

84.3 

92.9 

2,43 

P R C = Plants Raised from Crovn portion of the mother Yiam. 

Figures in parenthesis ^ Potent ia l y ie ld . 
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Table No. 9 ,b , 

Time of planting 

Effects of planting tiines on the production of "Yanffl" ( fresh & dry ) 

and niosgenin yie,ld ( MT/ha.) in P R M of D, npribymda 

F R M 

Xam yield ( MT/ha.) 

1 
Fresh Dry 

Diosgenin yield 
(Miyha.) 

1" 
I 

Survival 

13.595 (21.627) ^.903 (5.702) 

24.770 (26.856) . 6.371 (6,907) 

27.584 (29.052) 7.171 (7.553) 

21.707 (25.608) 5.673 (6.692) 

17.133 (21.089) A.528 (5.573) 

21.957 (24.846) 5.729 (6.485) 

1.926 ( 1.529) 0.480 (0.374) 

"5 

Mean 

S E + 

0.1779 

0.2306 

0.2610 

0.2211 

0.1702 

0.2121 

0.0169 

85.3 

91.5 

94.2 

84.1 

80.6 

87 . U 

2.A9 

o.o3^8 

P R M = Plants Raised from Middle portion of the mother Yam. 

Figures in parenthesis = Potent ia l y i e l d . 
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Table No. 9.C. Effects of planting times on the production of "Yam " (fresh & dry) 

and Diosgenin yield (Ml/ha) in P it T of D. floribunda 

P R T 

Time of planting 

^1 

^2 

P 
3 

\ 

h 
Mean 

S E i 

C.J), at 5 / 

\ Yam yield ( MT/ha.) 

j Fresh 

22.9kW 

28.846 

33.393 

27.892 

2i.ru 

26.837 

2.191 

'r i^zar' 

(26.254) 

(31.311) 

(34.582) 

(32,064) 

(25.307) 

(29.903) 

( 1.774) 

(i.mr 

\ 

6.074 

7.514 

8.644 

7.263 

5.538 

7.006 

0.549 

ro«T 

Dry 

(6.950) 

(8.156) 

(8.952) 

(8.349) 

(6.628) 

(7.807) 

(0.438) 

Co.«fo6; 

Diosgenin yield 
(MT/ha.) 1 

0.2236 

0.2779 

0.3092 

0.2862 

0.2163 

0.2626 

0.0182 

0.0^64 

% of 
survival 

87.6 

91.4 

95.8 

86.3 

32.9 

88.62 

2.25 

P R T = Plants Raised from Tip portion of the mother Yam, 

Figures in parenthesis = Potential yield. 

http://2i.ru
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NUTRENT ACCUMULATION 

t • 

At various s tages of growth of Dioscorea floribunda « p lant pa r t s wei© 

analysed chemically to study the effects of d i f fe ren t plant ing times on Nitrogen, 

Phosphorus and Potassium accumulation, 

Nitropen accumulation : A perusal of the data (Table 10, a, to 1 0 , c ) 

revealed that the ni trogen percentage accumulation progressively increased in 

successive stages of growth and development i r r e spec t ive of the d i f fe ren t p l an t ­

ing time. Nitrogen accumulation, however declined sharply a t the f i na l stage of 

harvest ing a t 720 days a f t e r p l an t i ng . 

The Grown plants N accumulation gradual ly increased in P. , P & P-

plant ing during tiie 1s t year growth - the values were 1,0003, 1,122 and l , 3 l 6 

percent respec t ive ly . I t was also revealed tha t the l a t e plant ing P. (July) and 

P5 (August) had l e s s accumulation of N than P3 (June) p lan t ing . The maximum 

value was found I , l 3 l 6 ^ in P_ p l an t i ng . The s imi la r trend also observed during 

the 2nd year growth and was highest (l.>W)5 ^) in P^ p lan t ing . 

The r e s u l t s a lso enlightened t ha t though the d i f f e ren t p lant ing times 

showed l inea r increase in N accumulation i n successive stages of growth but 

sharply declined a t the f i n a l s tages of ha rves t ing . The moan value a lso found 

highest in P3 planting and the lowest (1.009 % ) value was i n P^ p l a n t i n g . 

In Middle and Tip p lan ts the s imi la r t rend was observed but the values 

of individual planting time found highest in Crown p lan t s followed by Middle 

and Tip p l a n t s , Ihe mean values being 1.295 %, l#23C5g and 1,279 Sgwere found 

to be maximum in P-j of Crown (PBC), Middle (PRM) and Tip (pKT) plants r espec t ive ­

l y . 
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NITROGEN ACCUMULATION ( in percentage) IN WHOLE PLANT IN 
DIFFERENT STAGES OF GROWTH AS AFFECTED BY 

DIFFERNT PLANTI!«J TIMES. 

Table No. 1 0 . a . 

Tiflfi of 
planting. 

h 
^2 
P3 

h 
P5 

Mean 
S E i 

Table No. 

Time of 
p lant ing 

^1 
P . 

H 
h 
^5 

Mean 
S E i 

Table No. 

Time of 
plant ing 

Pi 
^2 

^3 
^U 

^5 
MB an 

S E i 

f fi C 
Succesive stages of Plant's growth 
1st year growth 

1.003 

1.122 
1.316 

1 .2U 
1.032 
1.137 
0.057 

lO.b. 

^ 

' • Sucoesive 
1st year growth 

0.975 

1.106 

1.261 

1.109 

1.062 
1.123 
0,046 

10.c . 

Succesive 
1st year growth 

0.990 
1.120 
1.304 
1.209 
1.009 
1.126 
0.059 

2nd year 

1 . U 2 

1.216 

1.A05 

1.328 
1.122 
1,242 
0,05A 

. ^ R . i L , 
stages of 

growth 

^̂  

p l a n t ' 8 
2n3 year £'rowth 

1.102 

1,135 

1.323 

1.290 

1,089 
1.102 
0.Q47 

1 R T 
stages of plant's 

2nd year growth 

1.13A 
1.193 
1.376 
1.307 

i.m 
1.224 
0.050 

Final stage of 
Harvesting, 

0,959 

1.011 

1.164 
1.021 
0.875 
1.006 
O.Q47 

prowth ^^ ^̂ _̂  
Final stage of 

Harvest ing. 

0.903 

1,002 

1.X06 

1.005 

0.807 
1,197 
0.050 

growth 
Final stage of 

Harvesting, 
0.910 
1.010 
1.158 
1.019 
0.871 
0.993 
0.049 

•-» I'tefill 

1.034 
1.116 

1.295 

1.163 
1.009 
1,123 
0.051 

Mean 

0.993 

1,097 

1,230 

1,134 

0,986 

0.964 
0.045 

Ms an 

1.011 
1,107 
1.279 
1.178 
0,997 
I . I U 
0,052 



( 62 ) 

Hiosphorus accumulation : The data presented in Table 11 ,a . to 11 .c . 

revealed tha t the Pc (August) planting accumulated more phosphorus than the other 

planting during the 1s t year of growth vAiereas during the 2nd year grovih the 

phosphorus accuiaalation did not varied s ign i f i can t ly among the d i f ferent p lan t ­

ing times in a l l the cases of Crown, Middle and Tip p l a n t s . The decreasing 

trend of accumulation was revealed a t the f i n a l stage of harvest ing i n a l l the 

cases oi; Crown, Kdddle and Tip p l a n t s . T^ere were no s ign i f i can t var ia t ion of 

phosphorus accumulation among the d i f ferent types of p lan t ing ma te r i a l s . 

Potassium accumulation as effected by d i f fe ren t plant ing time : 

The data presented in Table 12 .a . t o 12 . c . revealed t ha t the uptake 

and accumulation of potassium showed a var ia t ion with the time of p l an t ing . 

Among the di f ferent p lant ing time of PRC, PRM & PRT showed a s imi l a r tendency 

of potassium accumulation where Po gives the maxlnum accumulation in comparison 

to o the r s . Among the d i f ferent types i t has been found tha t pRC showed maximum 

potassium accumulation than the PRM and PRT, I t was a lso evident tha t the 

Crown plants (PHD) accumulated more potassium followed by Tip and Middle p l a n t s . 
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PHOSPHORUS ACCUMULATION ( in pe rcen tage ) IN WHOLE PLANT 
IH DIFFERENT STAGES OF GROUTH AS AFFECTED BY 

DIFFERENT PLANTING TIMES. 
Table No. l l . a . 

Time of 
p l a n t i n g 

h 
^2 .^ 

P3 

h 
^5 

Mean 

S E :t 

Table No. 1 1 . 

Time of 
p l a n t i n g 

^1 

^2 

^3 

h 
^5 

Mean 
S E + 

Table No. 1 1 , 

Time of 
p l a n t i n g 

^ 1 

^2 

^3 

h 
^5 

Mean 

S E :t 

1 s t ye 

0.132 

0,134 

0,137 

0,138 

0 . U 5 

0.137 

0.002 

b . 

1 s t ye 

0 .131 

0 .132 

0.134 

0,135 

0.137 

0,133 
O.ool 

c . 

f-J C 
Sy[cces;J.ve s t a p e s of n l a n t ciwwth 
a r growth 

Suocesive 

a r growth 

Success ive 

I s t y e a r growth 

0 ,131 

0.133 

0.136 

0.136 

0 . M 2 

0,135 
0 .001 

2nd year 

0.167 

C.169 ' 

. C.176 

0 .175 

0.176 

0.172 
0 .001 

growth 

L3Ji.. 
s tages of J 

2nd y e a r 

0 .165 

0.167 

0.170 

0 ,171 

0 ,171 

0,168 

0 ,001 

P R T 

D l a n t ' s 

growth 

F i n a l s t a g e ofj 
H a r v e s t i n g , j 

0.153 

0.158 

0.164 

0 , l 6 0 

0 .161 

0.159 
0 .001 

growth 

F i n a l s t a g e of 
H a r v e s t i n g , 

0.150 

0.155 

0 .161 

0.159 

0.160 

0.157 

0.002 

s tage of p l a n t ' s growth 

2nd y e a r 

0.166 

0,167 

0.173 

0 .175 

0 .175 

0 .171 

0 .001 

growth f i n a l s t a g e of 
H a r v e s t i n g , 

0 .152 

0.158 

0.162 

0.160 

0 .161 

0,158 

0 .001 

Mean 

0.150 

0.153 

0.159 

0.157 

0.160 

0.156 

0 .001 

Mean 

0.148 

0.151 

0.155 

0.155 

0.156 

0.153 

0.001 

MB fin 

0 . U 9 

0.152 

0.157 

0.157 

0.159 

0.154 

0.001 
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POTASSIUM ACCUMJLATIUN ( in pe rcen tage ) IN WHOLE PLANT IN 
DIFFERENT STAGES OF GROV/TH AS AFi-llCTED 

BY DIFFERENT PLANTOT5 TI^ES. 
Table No. 1 2 . a . 

Time of 
plant ing 

Pi 

^2 

^3 
PA 
F$ 

KB an 
S E + 

Table No. 

Time of 
plant ing 

Pi 
P2 
P3 
P^ 
P5 

>isan 
S E + 

Table No. 

Time of 
p lant ing 

Pi 

P2 
P3 
P^ 

P5 
^'ean 

S E ± 

- -

Succesive 

1s t year growth 

2.75 

3.70 
3.45 
3.01 
2.21 
2.926 
0.304 

_^12^^ 

- Succesive 
1st year growth 

2.71 
3.01 
3.41 
2,99 
2.20 
2;86 
0.200 

12 .c . 

SucoeBive i 
1st year growth 

2.74 
3.01 

3.43 
3.00 
2.20 
2.87 
0,202 

JUJL 
s.tages of p l a n t ' s SP 
~T" 

i i ± 

„ . • . . 

2nd year growth 
1. 

3.75 

A.n 
4.73 
4.56 
3.55 
4.190 
0.237 

_P^R_M__ 

owth 

Final stage of 
Harvesting. 

2.17 

3.01 

3.A0 
2.99 
2.19 
2.754 
0.24A 

stages of p l a n t ' s growth 
2nd year growth Final stage of 

3.71 
4.30 
4.77 
4.56 
3.51 

• 4.17 
0.2A1 

P R T 
stages of p l a n t ' s pre 

2nd year growth 

3.73 
4.31 
4.77 
4.56 
3.54 
4.18 
0.238 

Harvesting, 
2.15 
3.00 
3.39 
2.98 
2.17 
2.74 
0.2A6 

>wth 
Final stage of 

Harvesting 
2.16 
3.01 
3.40 
2.99 
2.18 
2.75 
0.246 

Mean 
, 

2.88 
3.67 

3.88 
3.52 
2.63 
3.319 
0.238 

Mean 

2.85 
3.43 
3.86 
3.51 
2,63 
3.26 
0.225 

>tean 

2.87 
3.44 
3.87 
3.51 
2.64 
3.27 
0.223 
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D I S C U S S I O N 

In connection with the treatment of different time of planting with 

different type of planting materials in Eiioscorea floribunda Mart. & Gal.j the 

results of the present investigation indicated many points of interests. 

The rate and amount of photosynthesis occured during the growth period 

of the crop is closely related with the amount of dry matter production in a 

crop at final stage of harvest to agricultural yield. The total photosyn­

thesis in its term, however, is dependent on the size of the photosynthetic 

system and efficiency of the crop at successive stages (Morton and Watson, 

19A8), Ihe photosynthetic size of a crop can conveniently be measuired by the 

total leaf surface at the plants per unit area, since photosynthesis takes place 

mainly on leaves. In view of the above consideration, the growth of leaf surface 

under different time of planting and type of planting materials have been studied 

and the growth of loaves have been insasured in terms of Leaf Area Index (LAI) 

and the Relative Leaf Growth Rate (RLGR) during the cropping season. 

In the present investigation it has been found that the leaf area 

index increases gradually with the advancement of planting time in Pp to P« i,e, 

April to June planting, whereas, decreasing trend has been noticed in late plant-

ting - P, & P^ i.e., July and August planting. The resxalts also indicaters that 

the mean values of LAI in the initial stage becomes lower in Grown plants (PHC) 

in comparison.to Middle and U p plants (PRM) * PRT) at 60 days but showed higher 

Values in the Crown plants in the later stages of growth and development. By 

far the highest LAI values (1.24.5) have been recorded (Fig. 2,. ) in the Jvine 

planting (P^). Declination of LAI during the dormant period in each year growth 

is attributed to the senescence of older leaves suggesting an interplay of 
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competition between the 'source' and the 'sink' l . e , , between leaves and the 

enlarging tubers, when the expanded leaves export increasing proportion of subs­

trate to the tubers ( Baker ^ ^ , 1966). in connection with estimation of LAI 

at various time period (P^ to p^ ) , Fig . 7. indicates the optimum planting 

time corresponding to p« planting in June to y ie ld xnnri mum of yam production out 

of a l l the cases of planting materials. 

LAI in early planting i . e . , the April and May planting (P and P ) and 

also the late planting i . e . , the July and August planting (P, and Pc ) in a l l 

the three types of planting materials (PHC, PRM & PRT) may be accounted for 

reduced leaf number and s ize of leaves and which are mainly due to reduction in 

c e l l nunbers (Watson, 1958), Ihe decreased number of leaves of the plants have 

largely been influenced the results of more rapid death of lower leaves , however, 

the late planting covered a minimum growth period during the 1st year growth, 

resulting into early dormancy. But at the end of 2nd year leaf growth rates 

(RLC-R) have been noted to be more-or-less the same in a l l the three types of 

planting materials. 

The observation made under the present investigation indicates that both 

the leaf number and also the size' attributes were greatly dependent on the pxSiit-

ing times and the type of the planting materials. The value of LAI has been 

noted to be minijuam in Croim plants during the early growth and the values sharp­

l y increases from 120 days (Fig. 2 ) whereas in the Middle plants and Tip plants 

some what higher values have been registered as compared to the Grown plants , 

When the three types of the planting materials have been compared the highest value 

(1.2/i5) at 4.80 days was observed. 

I t has been observed that the early planting (P. & Pp ) delayed the 

hastening of leaf formation due to l e s s p r i d p i t a t i o n and received a hardship 
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to establish for the new growth resulting the l e s s amount of above ground bio-

mass ( Fig, 5 ) , Thus photosynthetic surface i s very much reduced during that 

period. Kiis i s also supported by ear l i er observation made by Morton (1948) 

who concluded that the LAI was dependent on leaf growth. Similarly the late 

planting (P & P^ ) received leas t precipitation during the 1st year growth 

and resulting in lo\jer LAI values. Whereas, the P, planting received the maxi­

mum amount of precipitation resulting the highest values of LAI in a l l the three 

types of planting materials. The late planting (P & P^ ) received l eas t preci­

pitation during the 1st year growth result ing the l eas t LAI values. Whereas 

during the 2nd year growth in a l l the planting types received mor«-or-le8s equal 

amount of precipitation. 

The highest Relative Leaf Growth Rate (RLGR) found in P^ planting of 

Tip plants may be due to the fact that the Tip portion of the yams has highly 

differentiated zones for the in i t ia t ion of leaf primordia in comparison to those 

Crooi and Middle plants and thereby the large number of leaves have been produced, 

But in th i s case the area per leaf has been noted to be minimum as compared to 

Crown plants . The to ta l leaf area in P, planting of Tip plants has probably 

been compenseted by the large number of l eaves . Consistantly increased rate of 

l eaf growth has been noted in P^ planting of Crown plants in comparison to other 

planting times of Kiddle and Tip plants due to production of to ta l l eaf surface. 

This observation i s in confinnity with that of others (Msrtin and Watson, 1948) 

who observed the same phenomenon in plants other than Qioscorea. 

The accelerated CJrop Growth Rate (CGR) under different planting time 

and the types of planting materials csn be attributed to paral le l increase in 

dry matter production. Various environmental factors l ike ra infa l l ,huaidi ty , 

temperature e t c . may be considered to inflxience the accelaratlon of CGR during 
^ _ . . . X , 

t h e n«r^n*» nf •irr-*.*-w-~+-+'— - j - . . -L • - . - -
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The experimental results represented in the Fig, 5. suggest that Crop 

growth rate is directly proportional to LAI. The lower value of CGR may be due 

to reduced leaf area ind»x and leaf growth rate on account of leaf senescence at 

older stages. The crop growth rate in the early plantings (P^ & F2 ) ^»^ teen 

observed to increase steadily and reaches its maximum at 60 to 120 days and 120 

to 180 days respectively, A linear fall was recorded thereafter since the 

commencement of the 2nd year growth reaching minimtm at the dormant stage. This 

may be due to linier decrease in leaf area index. But the increasing trend of 

CGR value has been noticed during the advancement of 2nd year growth with a 

corresponding increase in LAI ( Fig. 5, ), The late plantings showed a linear 

fall in CGR during the 1st year growth but gradually increased during the 2nd 

year growth till the dormancy starts in all the three types of planting materials, 

' Compering the three types of planting materiala, P3 planting of Crown 

plants have been recorded to show maximum CGR value and may be due to receipt 

of maximum amount of precipitation and longer growth period. This observatiai 

is similar to those of earlier findings by Seale (196O - "Si); Enyi (1970), 

Gooding (1970) and Randhawa $1 ji (1972), According to them plants raised from 

Crown seemed to receive the longer growth periods and sprouted earlier vrtiich 

helped in accumulating more chlorophyll in the leaves and which might increase 

of the rate of LAI, CGR and dry matter production. 

The data analysed statistically, in connection with the effect of Net 

Assimilaticn Rate (NAR), it has been noticed that there was a linear increasing 

trend of NAR in P^ to P^ planting of Crown plants • Hovwver, more delay planting 

^^A* ^5) °̂ ®̂  ^^^ '^^^ planting (P^) showed a depression in NAR. Similar trend 

also have been observed in Middle and Tip plants. The increasing trend of NAR 

during the successive stages of growth inversely varies with the planting time. 

Thus more early the planting time resulted the late in decreasing trend of NAR, 
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trexxi. The rapid increase in MAR has been recorded in F- planting of Grown 

plants (PfiC) upto 120 days and gradually declines upto 240 days. But P^ plant­

ing showed a l inear f a l l in NAR from 60 days. Among the three types of planting 

materialsf P^ (June planting) of PRC (Grown plants) showed the highest valua of 

NAR, In a l l the planting times the lower NAB found to occur during the dormant 

stage of each year grotrth ( f ig* 4 . )» ^° reports have been found In this l ine 

of works on Ija.oscorea floribunda in the agroclimatic condition of Darjeellng 

h i l l s , but has been supported by Sailer and Bhattacharya (1976 and 1985) in 

other crops in the l a t a r i t i c upland s o i l of Viest Bengal, 

The dry matter production in plants at the very early period of growth 

was l e s s but with the age of the plants have shown increased accumulation of dry 

matter in plants with the highest valuB at the time of harvest. This type of 

observation also has been supported by Scale (I960)j Selvaraj et jQ. (1972), The 

e f fec t oi" planting times on dry matter production in successive growth stages 

was s igni f icant ly more pronounced than the types of the planting materials. The 

highest dry loatter production was found in P- planting of PRC followed by PRT and 

PRI<1, This has been found in confirmity with the findings of Randhawa e t a l 

(1968) in the same crop though there was a remarkable variation in y ie ld due the 

cl imatic factors . 

The Fig, 5, represents the variation in LAI, NAR and DM and their 

inter relationship among themselves. The co~rrelatlon studies ( Table l3 & 2A) 

in a l l the three types of planting materials have been strongly posit ive and i s 

in confirmity with the findings of Sholvaraj and Randhawa (1972) j Martin and 

Cabanillas (1967), The increasing or decreasing trend of NAB was found to be 

morc-or-less parallel with LAI (Fig, 5 . ) , The dry matter production was found 

highest in P^ planting of PRO followed by PRT and PRM, 
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Table No. 13. 

Correlation among Crop Growth Rate ( C G R ), Net asaimilation Rate(NAR) 
and Dry Matter Production (EMP) under different planting time and 
the different type of planting meterials of D. florlbunda. 

P R C (Plants Raised from Crown) 

Time of 
planting 
(No.of observations) 

Ctrop Growth Rate((»R) 
(gm. d a y ^ . p i a n t - 1 ) 

* (Msan valves) 
1 

Net ass imi la t ion Rate 
(lO-Agm.omri^ay-lglant-J-) 

* ( Kaan values) 

Dry Matter 
Production(DMP) 

(gm«plant"3-) 
* (Maan value) 

2 . P2 

3 . P3 

A. P4 

5. P5 

0.381 

0.454 

0.505 

0.381 

0 . 3 U 

1.898 

2.030 

2.08A 

1.580 
l . l O i ^ 

87.85 

97.33 

l l l . t S 

88.25 
75wi5 

' ' (1 ,3) - 0.9874 ** 
' '(2,3) 0.8616 ** (* Pooled mean up to 540 daysJL 

(*« Signif icant a t Ojg leve^ . 

I. 

2. 

3 . 

4 . 

5. 

0.309 

0.348 

0.404 

0.333 

0.297 

P R M (Plants Raised from Middle). 

1.821 

1.832 

2.020 

1.487 

1.060 

73.66 

82.97 

95.55 

79.32 

70.20 

"(1 ,3) - ° - ^ ^ ** '(2,3) 0.7462 »• 

P R T ( Plants Raised from Tip ) 

1. 

2 . 

3. 
4 . 

5. 
P4 

P5 

0.320 

0.366 

0.425 

0.352 

0.323 

1.786 

1.913 

1.995 

1.534 
1.117 

77.43 

85.98 

98.63 

79.65 

71.88 

' (1 ,3) 0.9735 «* 
(2,3) 0.8110 «« 



( 71 ) 

Table No. U . 

Co-rrelat ion among Dry-Vine y i e l d . Dry Yam yie ld and EtLosgenin 
percentage a t the f ina l stage of Harvesting of JD, f lor ibunda. 

P R Ĉ  ( Plants Raised from Crown ) 

Time of 
plant ing 

Pi 
Po 

' 3 

Dry Vine y ie ld 
kg / plant 

(Mean va lues) . 

' 4 

P5 

0.129 

0.139 

0 . U 5 

0.128 

0.112 

Dry Yam yie ld 
k g y p l a n t . 

(Mean values) . 

_ 2__ 

0.396 

0,A3S 

0.^89 ^ 

Q.AO 

' 0.365 

Diosgenln ^ 

* (Mean values). 

3 

3,570 
3.590 

3.596 -X 
3.573 

3.576 

•(1,2) + O.8A00 «* r . , 3j = 0.6716 (̂ »« Signif icant a t 5 c;^ 

Q» Fooled mean values of Cro^Ti, ^!3.ddle ,?-, Tic^. 

L . 5 J L (Plants Raised from Middle) 

P3 

0.126 

0.130 

0.138 

0.120 

0,103 

0.265 

0.321 

0.351 

0.311 

0.259 

3.630 

3.623 

3.6A0 

3.633 

3.633 

•(1,2) = O ŜAAl *« ^{23} = 0.1868 *« Signif icant at 5% 

P R T. ( Plants Raised from Tip) 

P2 
P., 

0.128 

0.131 

0.138 

0.127 

0.110 

0,323 

0.379 

0.ill6 

a^388 

0.308 

3.686 

3.700 -' 

3.703 ^ 

3.696 

3.700 

(1,2) = 0.8136 «ft ^(2,3) = 0.A86A ^« Signi f icant at 5 cg| 
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Comparing: the three types of planting materials it has been found thatthe yield 

per plant does not vary significantly between Crown and U p plants but signiftb-

cant variationyhaa been noticed between Crown and Middle plants. The result on 

interaction effect shows that the Po planting of both Crown and Tip plants are 

the best to show the highest yield per plant. Significant increase in lam yield 

successively with the planting time from P, to P_ has also been repot»ted. Yam 

yield however declines under P & P^ planting. The highest yam yield (1,653 kg/ 

plant of fresh yam in P3 of Crowi plants varies significantly with the yield 

under both P^ & P^ and P^ & P^ planting. Die lowest yield (1.225 kg/plant) haa 

been recorded in P5 planting. Strong positive co-rrelation have been recorded 

(Table 13 & 2A) between yield of dry vine and yam in all the planting types. 

Comparing the three types it has beao found that the PRC gives maximum dry vine 

yield and the values have been noted to be close to those of PRT irrespective 

of the treatments. The benificial role of rainfall, growth period, proper plant­

ing time in augmenting the yam yields in Djoacorea floribunda Mart, & Gal. as 

recorded under the present investigation is in donfirmity with that of findings 

of Scale (1961): Randhawa et ji (1968), Soderholm (1968)| Enyi (1970) and Good­

ing (1970), Higher yields under P3 of Crown (PRC) plants followed by Tip (Piff) 

and Middle (PRM) plants have been resulted from a favourable interplay of en­

vironmental factors and natural soil moisture, the prevelence of relative war­

mer temperature, sufficient supply of rain water and high humid conditions 

during the active phases of vegetative growth. 

The results of the present investigation revealed that the different 

planting time does not show signlfiotmt variation on diosgenin content in yam. 

but among the different type of the planting materials, the diosgenin content 
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varies significantly. Comparing the three types, the diosgenin content has 

been noted to be miximum (3.8A ^ ) in the Tip portion of yam and ^ i ch i s in 

confirmity vd.th the findings of Randhava et j l (1972). 

The survival percentage has been observed to be the highest in Grown 

plants followed by ĵ Lp and Middle plants.' In all the planting time of-plants 

raised from }fi.ddle (FfiM), the survival percentage has been found to be lover 

than those of Plants Raised from Tip (pHT) and Plants Raised ft-om Crovu (PBC). 

^^^This may be due to an attack of pathogen to the maximum area of exposed tissues, 

low number of secondary meristematic zone, depletion of inorganic and organic 

metabolitleSy low suceptibility and the least amount of anthocyanin content 

and other related phenolic cojtpounds which acts as (Jaytoalexin (Harborne, 1980). 
c 

^nsidering the survival percentage, the yield, calculated per hectare basis, 

found to be the highest in June planting (P,) of d'oyn (PBC) plants followed 

by Up (PRT) and Middle (pBM) plants. Kie diosgenin yield was also noted to 

have the same trends and \^ich i s probably due to more synthesis of diosgenin 

in the leader shoots that were sprouted earlier in Grown plants and subsequent 

transmission of diosgenin to the tubers as proposed by Baker, Hartin and Wilson 

(1966). 

A perusal of the profit and loss account has indicated that there i s a 

considerable higher margin of profit in Crown plants followed by Tip and Middle 

plants for the 2 years crop (Table l 5 ) . Earlier investigators like Randhava 

e t al (1972) xeoorded higher net profit in two years crop when the plants recei . 

ved thej good amount of precepitation. Considering tbs prevailing market price 

of Pi OS core 1̂  floribuada dry yam Rs. 12.00 per kg ( on an average 3 % diosgenin 

content), the maxinum net profit (Rs.0.7l) per rupee investment has been obtain-

ed under P3 (June planting) of Grown plants. In Crown plants a l l the planting 
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Table No. l5 Economics of Yam production under d i f ferent planting 
times of _̂D̂^ f3,prj.bund,p. 

i _ H C 

Time of ! f̂ean Yam yield 
Dl an t ine [ (^rv) 

( Kg . /ha) 

A . 

S.211 

9.139 

10.352 

8.725 

6.67^ 

4.903 

6.371 

7.171 

5.673 

A. 528 

Cost of Production 
( Hs./Kg.) 

8.83 

7.93 

7.01 

8.31 

10.87 

U,BO 

11.38 

10.12 

12.79 

16.02 

PYofit (+) or 
Loss ( - ) . 

( ns. /Kg.) 

+ 3.17 

+ i:̂ .Q7 

+ A.99 

+ 3.69 

+ 1.13 

- 2.80 

+ 0.62 

+ 1.88 

- 0.79 

- 4.02 

Net p rof i t 
per rupee 
invaatm«nt. 

•• 0.36 

+ 0.51 

+ 0.71 

+ 0 . U 

-r 0.10 

- 0.19 

+ 0.05 

+ 0.18 

- 0.06 

- 0.25 

6.074 

7 .5U 

8.6AA 

7.263 

5.538 

P R T 

11.34 

9.65 

8.39 

9.99 

13.10 

+ 0.06 

+ 2.35 

+ 3.61 

+ 2.01 

- 1.10 

+ 

+ 

+ 

•»-

-

0.005 

0.24 

0.43 

0.20 

0.08 
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tiniBs have recorded profits per rupee investment. But in Middle plants, the 

early planting as well as late pl«ntlng recoj?ds a considerable loss per ri^e 

investment (Table, 13 ), Whereas in Tip plants, all the planting times showed 

considerable profits except p^ planting though these profits are subject to vary 

with fluctuating in prices of the produce and the materials to be used during 

the cultivation on commercial scale. 

The results on plant analysis in respect to nutrient accumulation 

reveal that the maximum accumulation of nitrogen has been recorded during the 

2nd year growth but noted to be minimum dxoring the dormant period. A similar 

trend in nitrogen accumulation in various species of laoscorea have also been 

supported by Jorg (19^4), Nandi «nd Chatterjee (19*75) and Robinovich (1972), 

Phosphorus accumulation has been observed to be more pronounced in Crown plants 

(PHC) than the Ŝiddle (PRM) and Tip (pKT) plants, whereas, at the end of 2nd 

year the decreasing trend of phosphorus accumulation has been noticed in each 

planting time of pRC, pRM and PRT, Regarding the potassium accumulation it has 

been found that the pRC showed maximum amount of potassium accumulation as com-

pared to PRM and PRT (Table l^*«t). In all the three types of planting materi-

*ls, P-j planting of PRC showed the highest accumulation of nitrogen, fJiosphorus 

and potassium followed by pRT and PRM, 

The variable trend of nutrients accumulation at various growth stages 

of the present e:!q)erimental crop leads to suggest that the crop is to be ade-

quetly fertilized during the each year of plants growth. 

From the review of literature it approves'that no report is available 

in connection vdth the study on LAI, RLJR, CGR and NAR of ̂ . floribunda in the 

climatic condition of Darjeeling hills and the data available in connection vdth 

the study of economics on the cash crop is especially for this region only. 
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Thus the data in this l ine of worit i s supposed to be report for the f i r s t time 

from this region and this may be helpful for ut i l i za t ion of the crop from commer­

c i a l point of view. 

The results of the present investigation thus demonstrate that diosgenin 

yielding crop Hke Etloscorea floribunda Mart, & Gal, accrue greater benefits pro­

viding the optimum time of planting i , e , j the June planting and the to ta l precepi^ 

tat ion be taken into consideration as important factors in Darjaeling h i l l s for 

maximization of crop production and fixially a remunerative return from this cash 

crop i s possible . Regarding the type of the planting materials, the Crovoi portion 

has been noted to be the best followed by Up and I'liddle portion but considering 

the avai labi l i ty of large number of t ip and middle portion, the Tip portions may 

be considersd as the best for i t s comiaercial u t i l i za t ion . But from the Table. US . 

i t appears that the Middle portion may not be economically f i s i b l e therefore this 

should not be taken into ccaisideration during the cult ivation commercially. 



S U M M A R Y 
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S U M M A R J 

In connection with the response of Dioscorea floribunda Mart, & Gall , 

on time of planting and types of planting materials, the LAI, RICH, GGR, NAR 

have been worked out with special emphasis on the productivity of the yam 

y i e l d . 

The mean values of LAI of the i n i t i a l stages of the plant growth has 

became lower in Crown plants (pflC) in comparison to Mddle and Tip ( PRM & pHT) 

plants, LAI has been observed to show maximum value in June (Po) planting of 

Crown (PBC) plants followed by Tip and >5iddle plants (PRT & pm) during the 

2nd year of growth. The minimum LAI has recorded in Agust (Pc) planting of 

Middle plants . 

ĈXIR Value has been noted to reac.h maximum also in P planting of 

PRC followed by PBI and PRM. The lowest valvje has recorded in August planti,Sg 

for a l l the types of planting materials. 

The NAR values have been observed to show a l inear increasing trend 

from March to June planting of Crown plants . Ihe increasing trend of MR 

during the successive stages of growth and development has been noted tc become 

inversely proportional to the planting time. 

The ef fect of planting times on dry matter production has been noted 

to be s igni f icant ly more pronounced as compared t o the type of planting materi­

a l s . 

The yield attributes have been revealed that the y ie ld per plant varies 

s ign i f i cant ly between Crown and Middle plants , end also with Tip and Middle plants, 

The interaction e f fec ts revealed that the June planting both in Crovnn and Tip 
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plants have been noted to be the best for attaining the highest yam yield. 

Significant variation in diosgenin content has not been observed 

under different planting times though the highest value of it has been noted 

in the Tip poi^ion of the yam. 

In respect of survival percentage the highest value has also been 

observed in Crown plants in comparison to those of Middle and Tip plants. 

The actual yield per hactai^ has been calculated and found to be the highest 

in June (P^) planting of Crovn plants followed by the Tip and Middle plants. 

Nutrient uptake by the plants from the soil has been also found to 

be a similar linear trend. The detail economics has also been worked out. 

Crown plants has been noted to be the best for commercial cultivation in 

Darjeeling hills that to be planted in the month of June but due to the liml^ 

tation of the availability of the planting materials like Crown plants, the 

Tip portion of the yam as Tip plants are ccwsidered to be the best for commer­

cial utilization. 
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I N T R O D U C T I O N 

The consideration of the s ize of the p lant ing mater ia ls i s an iinpoiu 

t a n t factor i n connection with the cu l t iva t ion of comioBrcially important plant 

m a t e r i a l . From review of l i t e r a t u r e i t appears t ha t various authors have 

already attempted to study the effect of s ize of the plant ing materials in 

connection with the cu l t iva t ion of Ejoscorea f loribunda (Randhawa, st j l j 19^5), 

Sharma, et ^ j 1985). 

In connection with the inves t iga t ion oa the same l i n e of work, 4-0, to 

60 gns of yams of Dioscorea floribunda has been recc«nioended by Randhawa e t j j j 

1975, to be the optimum for i t s oommercial u t i l i z a t i o n . 

Moreover they studied the cu l t iva t ion of the p lant in the c l imat ic 

condit ion of Bangalore (KamataJca) and Jorhat (Assam) in Ind ia . But no attempt 

has BO far been made to study the same in enviommental s i t u a t i o n in Darjecling 

h i l l s ( West Bengal ) . Ihus attempt has been made to worlpd out the optimum 

si236 of planting mater ia ls .'(hat} to be u t i l i s e d for the cu l t iva t ion of Dioscorea 

f loribunda in the region under s tudy. 
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^ATgIyALS AND KEKiOfiS 

The present investigation designed to study the response of Djosoorea 

floribunda Mart & Gall, to different size of planting materials and the type of 

planting materials on upland sandy loam s o i l of Darjeeling h i l l s , VJest Bengal. 

The experiments were carried out at the Research Nursery of Govt, 

Ipecac Plantation, Gairibas, Darjeeling during 1984 to 1966 and repeated the 

same during 1986 to,. 1988, The s o i l of the experimental plots were sandy-loam 

type, acidic in reaction ( pH 4.6 to 4.8 ) . The average mechanical analysis and 

chemical constituents of i n i t i a l s o i l samples collected from the plots (0-30 cm 

depth) are presented below : 

I-jechanical analysis ( ^ ) 

Gravel : 

Coarse sand : 

Fine sand : 

S i l t : 

Clay : 

3 .1 

29.5 

35.4 

16.2 

15.8 

Chemical analysis^ 

Total Nitrogen : 0.068 - 0,078 

Available Nitrogen : 0.009-O.Oil ô 

Available Phosphorus : 16.01-16.70 kg/ha 

Available Potassium : 211.30-221.25k&^ha 

Organic Carbon 0,748-0.802 (jg ) 

4 .6 - 4 .8 

The experiments were conducted in three seperate sets v i z . Plants Raised 

from Crown (PHC), Middle (PRM) and Tip (pKT) as reported in the previous experi­

ment ( P a r t - U ) . Each of the sets had five different s i ze s of planting materials 

such as Size of the planting materials (each se t with Crown, Middle and Tip 

plants-PRC, PEM & PRT respectively) 10 gms - W ,̂ 30 gms - W ,̂ 50 gms - W3, 

70 gms - Ŵ  and 90 gms - W .̂ 
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The plots were prepared according to the layout plan (Fig. 8 ) • Basal dose 

of farm-yard mannure and NPK were applied at the same rate of the experiment 

no, 1 ( page 1 3 . ) . •̂ or planting, mother tubers (yam) of Dioscorea floribunda 

were seperated into Crown, I'liddle and Tip portions, Prom each type of planting 

materiala vez« again seperated into 10 gms,, 30 gms, 50 gas, 70 gms and 90 gms. 

To avoid yam rot , the yam pieces were dipped into 0,3 % Benlate solution and 

were kept in raised beds for sprouting. After about 30 days the sprouting yams 

selected for transplanting and then the sprouted Grown, Middle and Tip portions 

of 10 gms, 30 gms, 50 gms, 70 gms and 90 gms were transplated seperately with 

uniform spacing of 60 cm X 75 cum. The f i r s t interculture operation were done 

when the plants were four weeks old in the p l o t s . 

Daily meteorological data were recorded. The studies on the physio­

log ica l parameters l ike LAI, RLGR, CGR and NAR were recorded and calculated 

on sample plants under each plot receiving individual treatments as in the same 

manner as indicated under the previous experiment, Ihe data in respect of 

physiological parameters were canputed according to Gregory (1917), Blackman(l9l9). 

In s ixty days interval the randooaly selected plant samples were up­

rooted from each plot and replication and were kept in an oven at 80° C to 

measure the accumulation of dry matter. The dried plant materials were pow. 

dered and were used for analysis to trace the accumulation of NPK in plant 

body at subsequent stages of growth according to the methods by Jackson (1967), 

To find out the optimum and actual y i e l d the plants wete harvested 

at 720 days after planting, l ike previous experiment the average y i e ld per 

plant and yield per hectare were calculated. Yam of every se lected plant 
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samples were dried and moisture percentage were calculated. Idosgenin percent 

tage ( on dry weight basis ) calculated as previous experiment by solvent 

extraction method after acid hydrolysis . 

Total co-rrelation of important characters were measured by Karl 

Pearson's Co-.efficient co-rrelation as denoted by 'r* {Go\d.den; I960, Panse & 

Sukhatme j 1978), Cton^osite s o i l samples of plots of each treatment were co l l ec ­

ted and analysed for tota l nitrogen, available phosphorus and potassium at the 

expiry of the experiment, 

Etoncqnios of cost of yam production, loss of profit of the cult iva­

tion of I&oscorea f jfOj-ĵ biffl̂ a was recorded by applying the added-cost-added 

return principle . The optimum siae of planting materials were computed for 

perceptible economic response. 
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R E S U L T S 

Vegetative growth and physjologioal parameters : Growth and Dsvelop-

ment of Dloscoiea, floribund» plants , developed from planting materials of differ­

ent sizes revealed significant variations as shown in Table l 6 , a . to 26 and Fig, 

9 to U . 

Leaf Area Index (LAJ) ; Data on LAI under different size of planting 

nater ia ls revealed that the LAI were incieased correspondingly with the increase 

of sizes of the planting materials (W. to Ŵ ) and a l inear increase 00cured i:^to 

180 days but thereafter sharply declined t i l l the oommenoenent of 2nd y«ar growth 

in a l l the planting s izes . 

In a l l t ^ treatments, the LAI again increased from 360 days and on­

wards and thereafter again declined during the end of 2nd year of growth. In 

Crown plants the mirdmum (0,262) value of LAI in the i n i t i a l stage has been 

observed in W, but the highest value (1,295) was in Ŵ  at 480 days. The similar 

trend was also observed in Middle and Tip plants (Table l 6 , b , & l6 , c . ) where the 

maximum values wore 1,222 and 1,269 respectively at 480 days, Cojiyaring the LAI 

during the successive stages of growth and development in Crown, hilddle and Tip 

plants have been revealed that Ŵ  & W^varles significantly \d.th Ŵ  , W, & Ŵ  

in a l l the types but Ŵ  only did not varied significantly with Ŵ  » Regarding 

the types of planting materials Middl* plants varied significantly with Grown 

and Tip p lan ts . 

Relative leaf Growth Rate (RigR) : The re la t ive leaf growth rate 

under different sizes of planting materials have been presented in the Table 

17 ,a . to 17 . e . The data indicated that there wore no remaiicable variations 

in RIGR in Crown, Middle and Tip p lants . In each type the values of RU:}R 
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Table No, l 6 , a . Effects of the size of the planting materials on Leaf Area Index. 

P R C 

Size of the 
planting 
mater ia l s . 

••] 

I.T 

"2 

W3 

\ 

'̂5 

Mean 

S E i 

1st 

60 

0.262 

0.302 

0.363 

0.382 

0.390 

0.339 

0.025 

year growth. 

120 

0.725 

0.968 

1.137 

1.250 

1.255 

l.Gf7C 

0.099 

180 

0.830 

1.092 

1.202 

1.276 

1.288 

1.137 

0.03A 

Days af ter 

2A0 

0.060 

0.09^ 

0.102 

0.121 

0.1A2 

O.IOA 

0.013 

planting, 
2nd 

360 

0.282 

0.322 • 

0.3A3 

0.369 

0.372 

0.337 

0.016 

r 

j ^ a r growth 

/i20 

0 .7U 

0.875 

1.053 

1.118 

1.123 

0.976 

0.079 

^80 

0.975 

1.193 

1.253 

1.288 

1.295 

1.201 

0.059 

5A0 

0.092 

0.103 

0.112 

0.13T 

0»."L-t6 

0.117 

0.010 

I-fean 

0.A92 

O.618 

0.695 

0.7A2 

0.751 

0.659 

o.oi^e 
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Table No, l 6 , b . Effects of the size of the planting materials on Leaf Area Jndex, 

P R K 

Size of the .__. Days after p lan t ing . 
Flan j n g -^^^ ^ growth. 2nd year growth. 
mate r ia l s . 

60 120 180 240 360 420 480 540 Jfean. 

\ 0,226 0.605 0.309 0.06C 0.269 0.608 0.788 0.077 0.430 

Ŵ  0,24A 0,861 1.052 0.072 0.308 0.720 0.955 0,033 0.537 

Ŵ  0.305 1.026 1.185 0.085 0.315 0,936 1.196 O.O96 0.643 

Ŵ  0.365 1,065 1,209 0.092 0.325' 1.025 1.215 0.105 0.675 

W5 0.370 1.022 1,215 0,108 0,331 1,112 1,222 0,118 0,687 

Mean 0.302 0,9l5 1,094 0.083 0.309 0.880 1.075 0.095 0.596 

S E + 0.029 0.085 0.077 0.008 0.011 0.0% 0.087 0.007 0.049 
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Table No. l 6 . c . Effects of the size of the planting I-laterials on Leaf Area Index. 

F R T 

TiiiE of t h e 
planting 
mater ia ls . 

W 
1 

"2 

"3 

\ 

"5 

Mean 

S E i 

1s t year 
60 

0.248 

0.323 

G.3S0 

0.386 

0 . 3 % 

0.3A6 

0.027 

growth. 
120 

0.616 

0.%5 

l . U O 

1.225 

1.243 

1.033 

0.117 

Days 

180 

o.aii 

1.082 

1.1% 

1.2A5 

1.267 

1.126 

0.078 

af ter plantii ig. 

2UQ 

0.07 5 

0,086 

0.095 

0.108 

0.116 

0.096 

0.007 

2nd 
360 

0.280 

0.317 

0.33] 

0.3A8 

Q,^5Q 

0,325 

0.013 

A 20 

0.6A5 

0.906 

1.025 

1.09c 

1.113 

0.957 

0.086 

• 

-̂ 80 

1.090 

1.15S 

1.215 

1.2AA 

1.269 

1.195 

0.03/!. 

5/,0 

0.084 

0.098 

0.105 

0.117 

0.128 

C.IO6 

0.007 

Mean 

0.A85 

0 .6U 

0.635 

0.721 

C.735 

0.648 

0.045 



F I G U R E 9 . 

Effects of s ize and type of Planting mater ia ls on 

Leaf Area Index of D, f lor ibunda . 

P R O = Represents Plants Raised from Crown por t ion , 

P R M = Represents Plants Raised from Middle portion, 

P R T = Represents Plants Raised from Tip por t ion . 

Hollow Circles represents 

Hollow Traingles represents 

Hollow Squares represents 

Solid Circles represents 

' X ' represents 

Ŵ  (10 gms) Sizes of plant ing ma te r i a l s . 

W (30 gms) Sizes of planting ma te r i a l s , 

Ŵ  (50 gms) Sizes of plant ing ma te r i a l s , 

W, (70 gms) Sizes of planting ma te r i a l s , 

Wc (90 gms) Sizes of planting ma te r i a l s . 
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Table No. 17 .a. Effects of the size of the planting mate r ials on 

Relative Leaf Grovth Rate ( cm'̂  . dajr-*- plant"^J, 

ZAC_. 
) 

Size of the 
Planting 
materials 

\ 

• ' ^ 

• ^ . 

\ 

'^ . 

Mean 

SE t 

60 - 120 

0,026 

0.027 

0.035 

0.Q4A 

0,050 

0.036 

0.00/^ 

120-180 

0.0^9 

0.058 

0,066 

0,068 

0,072 

0,062 

O.OOA 

180.2^0 

0.022 

0.031 

0.036 

0.037 

0.040 

0.033 

0,003 

a f t e r p lan t ing . 

240-360 36CU20 

-0.022 

-0.011 

-0.006 

-0.002 

-0.001 

-0.008 

+0.003 

0.033 

0.03A 

0.038 

O.Qi7 

0,054 

0.041 

0.004 

420L480 

0.052 

0.062 

0.073 

0.078 

0.081 

0.069 

0.005 

480.540 

-0.011 

-0,005 

-0.002 

-0.001 

-0.001 

-0.004 

0.001 

Niean. 

0,021 

0.028 

0.034 

0.038 

0,042 

0,032 

0.003 
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Table No. 17 .b . Effects of the Siae of t t e planting l ^ t e r i a l a on 

Relative leaf Growth Rate ( Gm'̂  , day""^ plant"-'-) 

i' R I-L 

Size of the 
planting 
n a t e r i a l s . 

'̂ 1 

'̂ 2̂ 

W3 

\ 

W5 

Mean 

SE i 

6CL120 

0,020 

0,029 

0.036 

0.038 

O.QU 

0.034 

0.004 

120-180 

. 0.040 

0.044 

0.049 

0.052 

0.057 

0.048 

0.002 

18CL240 

0.02A 

0.016 

0.024 

0.030 

0.032 

0.023 

0.003 

^a^ a f ter 

240-360 

-0.026 

-0.018 

-0,010 

-0,006 

-0.004 

-0.012 

0.004 

planting 

360U420 

0.021 

0.026 

0.031 

0,036 

0.041 

0.031 

0.003 

420-480 

0.044 

0.055 

0.062 

0.067 

0.069 

0,059 

0.004 

480-540 

-0.012 

-0,008 

-0.004 

-0.002 

-0.002 

_0.005 

0.001 

Mean 

o.ou 
0.020 

0.026 

0.031 

0.034 

0.025 

0.003 
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Table No, l 7 , c , iiffects of the siae of the planting inaterials on 

Relative Leaf Growth Rate ( Cm̂  . day~'^plant~'^ ). 

F R T 

Si as ef the 
planting 
materials 

' ' • ' 1 

'"2 

h 
\ . 

"'5 

Fjean 

Sfci 

60-120 

0.023 

0.026 

0,030 

0.039 

0.0^6 

0.033 

0.004 

120-180 

0.041 

0,052 

0.059 

0,065 

0.070 

0.057 

0.005 

180-240 

0.018 

0.026 

0.028 

0.032 

0.035 

0.027 

0.002 

Days afte 

240.360 

.0.024 

-0.018 

-0.010 

-0.008 

-0.004 

-0.013 

0.003 

r p lant ing. 

360^20 

0.024 

0.033 

0.037 

O.CkVl 

0.044 

0.035 

0.003 

420-480 

0.046 

0.055 

0,062 

0.069 

0.075 

0.061 

0.005 

480^540 

-0.012 

-0.008 

-0.002 

-0.001 

-0.001 

-0.004 

0.002 

Fean 

0,016 

0.024 

0.029 

0.033 

0.038 

0.028 

0.003 
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increased upto 180 days but ce r t a in decreasing trend observed from 180 days t i l l 

the commencemBnt of the 2nd year growth. The negative values from 2,40 to 360 

days and ABO t o 540 days i n a l l the treatments obviously indicated the i n i t i a ­

t i on of senescence in l e aves . In a l l the p lant ing types the values increased 

gradual ly with the increased s ize of the plant ing mater ia ls ( W to W ) and 

maxiinum values ijere observed in VĴ  of pRC being the value 0,061 cm^ day^-^ plant"-^, 

Qrop Grovth Rate (O^R) : I t was evident from the da ta presented in 

the Table 18 ,a . to 18 .c , and F ig , jo . t h a t the crop gro\/th r a t e in PRC, PRM 

and PKF increased gradually with the s ize of the plant ing mater ia l ( Ŵ^ to W \̂ 

and also increased gradual ly i n t h e i r successive s tages of growth i^jto 180 days 

and the rea f t e r declined t i l l 360 days a f t e r p l a n t i n g . Again the OCR gradually 

increased upto 480 days and the rea f te r decl in ing t rend was no t i ced . 

The maximum values were 1,180 gm day" plant"-*- i n Grown p lan t s follow­

ed by Middle and Tip p lan t s (Table 18 ,b , & 18 ,c . ) under V/- p lant ing 8 i2» . The 

mean values « r e observed maximum in Wc and minimum i n W, s ize of the plant ing 

m a t e r i a l s . 

Net Assimilation Rate (NAR) : Var ia t ion i n net ass imi la t ion ra te 

due to di f ferent size of the plant ing mater ia ls (W > ^5 > -̂a ^z & ^5) have 

been presented in the Table 1 9 , a . to 19 , c , and f i g , 51 ^ 

I t was evident from the data t h a t Ŵ  of PRO (Table 19.a) showed high­

e s t NAR betvjeen 420 t o 480 days during the cropping soasoa, During the l a t yCai* 

growth NAR increased s t e a d i l y upto 180 dayB and the rea f t e r decl ined i n a l l the 

t reatments but the r a t e was lower in W_ & W in comparison to W3 , Ŵ  & W5 

whereas, during the 2nd year growth NAK were minimum between 480 to 540 days. 
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F I G U R E 10, 

P R C = Represents Plants Raised from Crown port ion, 

P R M = Represents Plants Raised from Middle por t ion , 

p R T = Represents Plants Raised from Tip por t ion. 

Hollow Circles represents Wĵ  (10 gms) Sizes of plant ing mater ia ls , 

Hollow Traingles represents Wp (30 gma) Sizes of planting mate r ia l s . 

Hollow Squares represents Ŵ  (50 gms) Sizes of planting ma te r i a l s . 

Solid Circ les represents W, (7o gms) Sizes of planting ma te r i a l s . 

Solid Traingles represents Ŵ  (90 gms) Sizes of planting ma te r i a l s . 
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Table i\i^, 18 ,a Kffects of the s i ae of the pl^iutjiit, ina tor ia ls on 

Crop Grovrlh Rate ^ (.m, daj-^ p lan t - l )^ , 

P R C 

Siise of the 
planting 
mater ia ls . 

'̂ '̂1 

•̂ 2 

W3 

W5 

Mean 

o»̂ — 

60ul20 

0.093 

0.158 

0.265 

0.275 

0,295 

0.217 

0.039 

12U-180 

0.168 

0,181 

0.291 

0.360 

0.A10 

0.232 

0.047 

Da/ 

18CL240 

0.131 

0.176 

0.205 

0.215 

0.321 

0.209 

0.031 

s af ter p lant ing, 

2A0u360 36CU20 

0.186 

0,206 

0.239 

0.276 

0.334 

0.258 

0.035 

0.430 

0,465 

0,686 , 

0.701 

0,626 

0.531 

0.056 

420-480 

0.578 

0.606 

0.708 

0.773 

0.740 

0,631 

0,038 

48QL540 

0.621 

0.628 

1.088 

1.180 

1.090 

0.921 

0.122 

^!ean 

0.315 

0.345 

0.497 

0.540 

0.552 

0.4A9 

0.049 
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Table No. 18.b , Effects of the size of the planting materials on 

Crop Grovrth Rate { gm. day~"^plant~^); ^ 

P R M 

Size of the 
planting 
Materials 

"1 

''z 

W3 

\ 

''5 

I-fean 

SE + 

6CL120 

0.095 

0.113 

0.156 

o.ai3 

0.285 

0.178 

0,037 

120U180 

0.128 

0.133 

0.356 

0.A15 

0.318 

0.270 

0.059 

180-240 

0.115 

0.095 

0.181 

0.190 

0.273 

0.171 

0.031 

Days a f t e r 

240-360 

0.126 

0.236 

0.236 

0.294 

0.370 

0.252 

0.040 

planting 

36CL420 

0.276 

0.325 

0.561 

0.580 

0.740 

0w!f96 

0.086 

420L480 

0.338 

0.471 

0.583 

0.701 

0.800 

0.578 

0.081 

480-540 

0.460 

0.893 

0.915 

0.976 

1.028 

0.354 

0.101 

Mean 

0.219 

0.323 

0.427 

0.485 

0.545 

0.399 

0.058 
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Table No. 18 .c . Lffects of the size of the planting nmterisal on 

Crop Growth Rate ( gin, day^plant"*-'- ) . 

L-XL^ 

Size of the 
planting 
mate r ia l s . 

• " 1 

w . 
4 

• ^ ' 3 . 

% 

W5 

i'ean 

SE + 

6CL120 

0.095 

0.121 

0,205 

0.208 

0.265 

0.178 

0.031 

120-180 

0 .U3 

0.263 

0.311 

0.371 

0.373 

0.292 

0.042 

180.2^0 

0.133 

0.171 

0,221 

0.251 

0.348 

0.225 

0,037 

Days af ter 

240-360 

0.112 

0.190 

0.24.0 

0.285 

0.36A 

0.238 

0.042 

p lant ing . 

360L420 

0.321 

0.326 

0.5iVl 

0.553 

0.585 

0.465 

0,058 

420-480 

0.520 

0.6l5 

0.660 

0.680 

0.893 

0*67^ 

0.061 

i;80u.540 

0.654 

0,821 

1.008 

1.096 

1.108 

0.937 

0.087 

I-ean 

0.282 

0.358 

0.455 

0.492 

0,562 

0.A29 

0.049 



( 97 ) 

Table No. 19 .a . i-ffects of the size of the planting materials on 

Net Assimilation Rate { 10-A gu. , cnr^de^ plant-1) , 

P R C. 

Si ae of the 
planting 
mater ia l s . 

'•1 

''2 

W3 

'% 

W5 

>tean 

SE + 

60-120 

1.58 

1.81 

1.97 

2.05 

2.17 

1.91 

0.102 

120-180 

2.3A 

2.55 

3,07 

3.21 

3.37 

2.90 

0.197 

l80-2ifO 

2.01 

2.15 

2.72 

2.82 

2.93 

2.526 

0.186 

Days after 

2A0-360 

0,42 

0.51 

0.69 

0.76 

0.88 

0.65 

0.083 

plant ing. 

360-420 

1.82 

2.02 

2.89 

3.05 

3.33 

2.62 

0.297 

420-480 

2.43 

2.76 

3.64 

3.75 

3.87 

3.29 

0.290 

480-540 

0.51 

0.63 

0.72 

0.87 

0.95 

0.73 

0.079 

yean 

1.58 

1.77 

2.24 

2.36 

2.50 

2.09 

0.177 
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Table No, 19 .b , i f f ec t s of the size of the plantinfe materiale on 
~4 -2 - 1 - 1 

Net Assimilation Bate ( 10 gm. cm. day plant ) 
) 

Size of the 
planting 
mater ia l s . 

"i 
.-.'i 

<. 

. "3 

\ 

^5 

Veen 

SE + 

60-120 

1.35 

1.58 

1.77 

1.90 

2.06 

1.73 

0.123 

120.180 

2.20 

2.^3 

2.85 

3.04 

3.24 

2.75 

0.192 

180u240 

1.78 

1.96 

2wi6 

2.62 

2,71 

2,30 

0.184 

Days af ter 

240-36 

0.36 

0,42 

0,55 

0.65 

0,77 

. 0,55 

0.074 

p lant ing , 

360^20 

1,66 

1.91 

2.57 

2.85 

3,05 

2.41 

0.268 

420-480 

2,21 

2.45 

3.08 

3.65 

3,72 

3.02 

0,306 

480-540 

0,42 

0,53 

0.66 

0,78 

0.35 

0.64 

0.078 

I'ean 

1.42 

1.61 

1.99 

2,21 

2,34 

1.91 

0.174 
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Table No. 19.C. Effects of the size of the planting materials on 

Net Assimilation fete ( 2$^ gn, cTfî  da/ '- '-plant-l) 

F RT 

Size of the 
planting 
mate r i a l s . 

'̂ 1 

y^ 

''3 

% 

AJC 

îeBn 

Sb + 

60-120 

1 ^ 0 

1.71 

1.80 

1.98 

2,09 

1.79 

0.119 

120-180 

2.26 

2.^7 

2.93 

3.10 

3.27 

2.80 

0.191 

18QL2iO 

1.82 

2.01 

2.52 

2.58 

2.78 

2.34 

0.182-

Days af ter planting 

240-360 36oa20 

0.39 

0.46 

0.60 

0.69 

0.80 

0.58 

0.074 

1.72 

1.94 

2.60 

2.90 

3.16 

2.46 

0.275 

420-480 

2.25 

2.50 

2.54 

3.69 

3.78 

2.95 

0.324 

480^540 

0.47 

0.56 

0.69 

0.82 

0.90 

0.68 

0.079 

Kiean 

1.473 

1.660 

1.954 

2.251 

2.397 

1.947 

0.173 
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F I G U R E 11. 

Effects of different size and types of planting materials 

on Net Assimilation Rate of D.floribunda, 

1̂  R C = liepresents Plants Raised i'rom Grown portion, 

P R M = Represents Plants Raised from Middle portion, 

P R T = Represents Plants Raised from Tip portion. 

Hollow Circles represents 

Hollow Traingles represents 

Hollow Squares represents 

Solid Circles represents 

Solid Traingles represents 

W, (10 gms) Sizes of planting materials, 

Wp (30 gms) Sizes of planting materials, 

WT (50 gms) Sizes'of planting materials. 

W, ( 70 gms) Sizes of planting materials, 

Wc ( 90 gms) Sizes of planting materials. 
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The highest NAR recorded in Ŵ  of Crown plants being the valus 3.S7 X 10~^gm 

2 1 —1 

cm" day" plant . The similar trend was also observed in PRl-1 and PRT (Table 

19 .b . & 19.C, But the interaction results among PRO, PRM & PRT showed closer 

relation between PBC & PRT, 

Dry Matter Production (DM) : Variation in the dry matter production 

in Djoscorea floribunda revealed from the data that there were corresponding 

increase in diy matter production with the increase i n the size of the plant­

ing materials as well as with the subsequent stages of plant groirth. The 

rate of DM rather accumulation found vary slow during the f i r s t year growth 

which increased from 360 days onwards t i l l the harvest. 

In general, i t has been observed that the rate of to ta l dry matter 

production in plants at the early period of growth were l e s s but with the age 

of the plants the accunalation occured maximum in the underground portion. 

The ef fect of the siae of planting materials on dry matter production was signi­

f i cant ly more pronounced than the types of the plajating materials. Among the 

three types only PRC & PRT revealed prcaiounoed e f f e c t s . The highest DM value 

was recorded in Ŵ  and the lowest was in Ŵ^ planting s i zes among a l l the types 

of planting materials. 

P^^ults on Yam yie ld ; Data on yam yie ld (Table 21.a . to 21 , c . 

and Fig, 1 3 . ) under difff^rent s ize and type of planting materials c lear ly 

showed that the yam yie ld was increased success ively with the size of the 
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F I G U R E 12. 

In terure la t ionship among LAI, NAR and 13M production of 

— • floribunda under d i f fe ren t planting Sizes 

and type of planting ma te r i a l s . 

P R O = Represents Plants Raised from Crown por t ion, 

P R M = Represents Plants Raised from Middle por t ion , 

p R.T = Represents Plants Raised from Tip por t ion , 

L A I = Represents Leaf Area Index, 

N A R = Represents Net Assimilation Rate, 

DM = Represents Dry matter production. 

Hollow Circles represents Leaf Area Index, 

Solid Cir les represents Dry fnatter production. 

Hollow Traingles represents Net Assimilation Rate, 
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Table No. 20 .a . Dry matter production (gm. plant-1) ^^^ ^^ floribunda under 

different siae of the planting raater ia ls . 

? R C. 

Size of the 
planting 
mater ia ls . 

''̂ 1 

W2 

Wo 

'̂ A 

''^5 

Mean 

SE + 

60 

16.7 

24.6 

30.1 

37.2 

A3.9 

30.50 

AJA 

yep,r gxputh 
120 

22.3 

34.1 

46.0 

53.7 

61.6 

43.54 

6.98 

180 

32.4 

45.0 

66.5 

75.3 

86.2 

61.06 

9.86 

Days 

240 

40.3 

55.6 

75.8 

88.1 

105.5 

73.06 

11.54 

a f te r c lant ing. 

360 420 

62.7 

80.4 

104.5 

121.3 

151.6 

1C4.10 

15.53 

8B,5 

108.3 

U5.7 

163.4 

189.2 

139.06 

18,22 

480 

123.2 

3A4.7 

188.2 

209.8 

233.6 

179.90 

20.37 

540 

160.5 

182.4 

253.5 

271.6 

299.0 

233.40 

26.53 

Keen 

68.32 

84.38 

113.78 

127.55 

U6.32 

108.07 

U.17 
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Table No. 20.b. Dry matter production (gm, plant-1 ) in D.floilbunda 

under different size of the planting mater ia l s . 

P RM. 

Size of the 
planting 
materials. 

\ 

"a 

h 
\ 

«5 

Veen 

SE i 

It 
60 " 

12.8 

20,3 

2(>J, 

30.5 

38.1 

25.62 

A.31 

it ^ a r 
120 

18.5 

27.1 

35.8 

A5.1 

55.2 

36.3^ 

6.A6 

^owth 
180 

26.2 

35.1 

57.2 

69.0 

7A.3 

52.36 

9.39 

Dâ ys 

2^0 

33.1 

40.8 

68,1 

80.4 

90.7 

62.62 

11.U 

, 

after planting 

360" 

• 48,2 

69.2 

96.5 

115.7 

135.2 

92.96 

15.62 

420 

64.8 

88.7 

130.2 

U6,2 

172.6 

120.50 

19.47 

2nd year 
480 

85,1 

117,0 

165.2 

188.3 

220.6 

155.24 

24.33 

growth 
540 

112,7 

170.6 

220.1 

256.9 

282.3 

208.52 

30.44 

Mean 

50.17 

71,10 

99.93 

116.51 

133.62 

94.26 

15.09 
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-1 
Table Nc, 20 .c . Dry matter production (gm. plant ) in D. flor;ibx 

under di f ferent size of the planting ma te r i a l s . 

P R T 

Size of the 
planting 
mate r i a l s . 

\ 

. \ 
W3 

\ 

W5 

Mean 

, SE + 

60 

U . 8 

23.1 

28,5 

35.2 

40.1 

28.34 

4,45 

120 

20.5 

30,4 

40.8 

48.7 

58.1 

39.70 

6.61 

180 

29.1 

39.2 

59.5 

71.0 

80.5 

55.86 

9,60 

240 

37.1 

49.5 

72.8 

86.1 

96.4 

68.38 

11.C7 

Da^ af ter 

360 

50.6 

72.3 

98.1 

120.3 

U O . l 

96.28 

16.06 

p lan t ing . 

420 

70.0 

91.9 

130.6 

153.5 

175.2 

124.24 

19.34 

480 

101.2 

128.8 

170.2 

194.3 

228.9 

164.68 

22.75 

540 

U 0 . 5 

178.2 

230.7 

260.1 

295.4 

220.98 

27.81 

Mean 

57.97 

76.67 

103.90 

108.65 

139.33 

97.30 

13.98 
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Table No. a . a . 
Effects of the size of planting mate id ale on "Yam" yield and 

Vine yield (kgyplant ) at the f ina l stage of 

harvesting (720 days) in p . f lor ibunda. 

P R C 

Size of 
planting 
material } 

^ 1 

W3 

W5 

Mean 

T 
i 

I Dry vine yield | 

(kg./plant ) l̂ -

"Xam" yield 
(kg . /p lan t ) 

0.085 

0.104 

0.119 

0.136 

Q,U2 

0.117 

0.010 

{ fresh ». Dry 

0.690 

1,255 

1.623 

1.640 

1.645 

1.371 

0,185 

0.193 

. 0.357 

0.457 

0.460 

0'.470 

0.388 

0.052 

T 
i 
I 

•I 

02). 3t 5/. - 0-350 0-iO^ 
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Table No. 21 . b . 
Effects of the size of planting materials on "Yam" yield and 

diy vine yield (kg. /plant) a t the f ina l stage of harvesting 

(720 days) in B, f loribunda. 

P R M 

Size of 
planting 
material 

• ^1 

W2 

V.3 

h 
Wj 

Veen 

SE 1 

i 
I 
I 
\ 
\ 

Dry vine y ie ld 
(kg./plant) 

0.076 

0.098 

0.107 

0.113 

0,126 

0.104 

0.008 

T 
I 
r fresh 
1 

0.578 

1.103 

1.510 

1.528 

1.538 

1.251 

0.187 

"Yam yie ld 
(kg. /plant) 

I Dry 

0.163 

0.308 

0.i,21 

0.^27 

0.426 

0.3A9 

0.051 

i 

C'l>- aJS 5'/ O.Z^^ o.ioz 



Table No. 21.c. 
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Effects of the size of planting materials on "Yam" yield and dry 

vine yie ld (kg. /plant) a t the f ina l stage of harvesging 

(720 days) in D, floribunda. 

P R T 

siae of the 
planting 
mater ia l . 

' • • ' l 

Wo 

VJ/ 

W/: 

Mean 

i I 
\ Dry vine yie ld {, 
I (kgyplan t ) I 
I I 

— —<£. 

"Yam" yield (kg./plant) 

r fresh dry 

0,0S0 

0.101 

0.109 

0.121 

0,132 

0.108 

0.008 

0.605 

1.190 

1.588 

1'600 

1.612 

1.319 

0.195 

0.165 

0.325 

0.A32 

0.A36 

o.Aa 

0.359 

0.053 

O.iOb 
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F I G U R E 13 . 

Effects of d i f fe ren t Size and type of planting mater ia ls 

on "yam" yie ld and dry vine y ie ld (kg/plant) a t the 

f i n a l stage of harvest ing (720 days) in D.floribunda. 

P R C = Represents Plants(Raised from Crown por t ion, 

P R M = Represents Plants Raised from Middle por t ion. 

p R T = Represents P lants Raised from Tip portion 

Solid ba r represents Dry vine y i e l d . 

Dotted bar represents Fresh yam y i e ld . 

Obliquely l ined bar represents Dry yam yiel(^ 
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p lant ing materials a t ta in ing a maximum fresh weight of 1,645 kg/plant in Ŵ  

(90 gms pieces) planting s ize of p lan ts developed from Crown (PRC) af ter 720 

days. Data from Ŵ  & W5 planting s iaes did not reveal any s ign i f i can t v a r i a ­

t ions whereas Ŵ  planting s iae showed icarked var ia t ion as compared to Ŵ  & W2 

plant ing s ize of Grown p l a n t s , having maximum fresh wt. of 1,623 kg/p lan t . 

The lowest y ie ld was recorded in Wi cxf Middle p lants (PRM) in comparison to 

Crown (PRC> & Tip (pRI) p lants (Table 21,a.- & 21.c . ) 

Vine jyield : Data on vine y ie ld presented in the Table 21,a , to 21#e. 

ind ica ted tha t i t was also increased successively with the increase of the size 

of the plant ing materials in a l l the plant ing types . I t was also revealed tha t 

increase in vine yield d i r e c t l y varied with yam yie ld and in a l l the cases , the 

highest vine yie ld matched with maximum yam y i e l d , 

Qjosgenin content : Variat ion in diosgenin content on dry weight 

bas is of d i f ferent experimental mater ia l s have been shown i n Table XX . 

The data revealed that the d i f fe ren t plant ing size did not af fec t s ign i f i can t ­

l y on diofgenin content. The highest mean value of diosgenin content was found 

in Tip port ion of the yam (3,71 5^.). 

YIELDS 

l i e l d of tuber (yaifl) and diosgenin y ie ld : Total y ie ld da ta per 

hec tare have been presented i n Table 23 ,a , to 23 ,c , and Fig , 14 , The data 

revealed that the Wj p lan t ing s ize in Grown p lan t s yielded maximum amount to 

35,254 MT/na equivalent to 10,072 MT/ha of dry yam and ca lcu la t ing the diosgenin 

content 0,3604 I'TI/ha (Table 23 , a . ) 
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Table No. 22. 

Variation i n Diosgenin percentage (dry wt, bas i s ) i n respect of 

d i f ferent SIZE OF PLANTING materials and d i f f e ren t 

type of plant ing ma te r i a l s . 

Type of 

p lant ing 

mater ia ls 

Plants 

Raised 

from 

Crown 

port ion 

Plants 

Raised 

from 

haddle 

port ion 

Plants 

Raised 

from 

Tip 

Port ion 

I 
i 
\ 
1 

A 
1 

~ 

i i X 
Treatmentsi Crov ĵ 1 , ,11i*ile . 1 ,, Tip..., ,„ 

i 5fc of i ĉ  of I 0̂  of 
1 Diosgenini Diosgeninji Diosgenin, 
I i I 

•̂ 1 

W2 

'W3 -. 

w^ 

W5 

]»iean 

SE + 

•'̂ '1 
W2 

W3 

V/4 

W5 

VBSXX 

SE i 

^^1 

W2 

W3 

^ 
W5 

>tean 

SE :t 

3.3A 

3.36 

3.39 

3,39 

3,39 

3.374 

0.010 

3.A0 

3,43 

3.45 

3.45 

3.46 

3J*36 

0.010 

3.51 

3.53 

3.54 

3.54 

3.55 

3.534 

0,006 

-

3.60 

3.61 . 

3.62 

3.62 

3.62 

3.61 

0.004 

3.69 

3.68 

3.69 

3.69 

3.68 

3.686 

0.002 

3.74 

3.75 

3.75 

3.74 

3.75 

3.746 

0.002 

3.74 

3.75 

3.76 

3.76 

3.76 

3.75 

0.004' 

3.78 

3.78 

3.80 

3.79 

3.79 

3.788 

0.003 

3.80 

3.81 

3.84 

3.84 

3.83 

3.824 

o.ooe 

I 
I Jfean 
i 
I 
i 
1 „ . . ,. ,, 

3.560 

3.573 

3.590 

3.590 

3.590 

3.580 

0.006 

3.623 

3.630 

3.646 

3.643 

3.643 

3.637 

0.004 

3.683 

3.696 

3.710 

3.706 

3.710 

3.701 

0.005 
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F I G U R E U . 

Ef fec ts of the d i f fe ren t s ize and type of Planting mater ia ls 

on the production of 'yam' and Diosgenin y i e l d . 

F i l l e d bar represents the Actual y i e l d . 

Empty bar represents the po ten t i a l y i e l d . 

Dotted bar represents Fresh yam y i e l d . 

Solid bar represents Dry yam y i e l d . 

Obliquely l ined bar represents Diosgenin y ie ld . 
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Table No. 23,a. 
Effects of the different size of planting materials on the 

productipn of "Yam" ( fresh & dry) and diosgenin yield(KrAa) 
> 

P R C 

Size of the 
planting 
mate r ia l s . 

T Yam yield (14T / ha.) 

A F i ^ s h Dry 

mosgenin yield 
(MX/ha.) 

T 
I 
I 
i 

X 

% of 
Survival 

^̂ 1 

W2 

VJ3 

\ 

W5 

hfean 

SE + 

13.919 (1A.848) 

26.080 (27,007) 

34.185 (34.926) 

34.933 (35.292) 

35.254 {35J,Q0) 

28,87A (29.494) 

4.105 ( 3.992) 

3.893 (4.153) 

7.418 (7.682) 

9.625 (9.834) 

' 9.798 (9.899) 

10.072 (10,U7) 

8.161 (8.343) 

1.167 (1.137) 

0.1385 

0.2649 

0.3455 

0.3516 

0.3604 

0.2929 

0.0420 

( 0.U78) 

( 0.27U) 

(0.3530 ) 

( 0.3553) 

( 0.3631) 

( 0.2987) 

( 0.0410) 

93,0 

95.8 

97.1 

98.2 

98.8 

96.58 

1.030 

pta-aT«s tfl^far«n]IUsb = hUniUi y . e l d . 
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Table No. 23,b. 
Effects of the d i j ^ ree t size of planting materials on the 

production of "Yam" ( fresh & dry) and diosgenin yield (MT/ha), 

P R W. 

Sise of the j 

planting ! 
mater iala . 1 

^1 

W2 

W3 

\ 

W5 

Mean 

SE i 

lam yie ld (M3/ha). ' 

Fresh 

10.368 

20.648 

30.329 

30.990 

31.232 

24.713 

4.097 

( 1 2 . 4 ^ ) 

(23.736 ) 

(32.495 ) ' 

(32.882 ) 

(33.033 ) 

(26.916 ) 

(4.024 ) 

I 
I 
X 

2.924 

5.765 

sj,5e 

8.660 

8.667 

6.894 

1.134 

Dry 

( 3.507) 

(6.628 ) 

(9.059 ) 

(9.169 ) 

(9.167 ) 

'(7.510 ) 

(1.113 ) 

Oiosg^oin yield \ 
(KT/ha). 1 

0.1058 

0.2092 

0.3083 

0.3154 

0.3156 

0.2508 

0.0415 

(0.1270) 

(0.2406) 

(0.3303) 

(0.3347) 

(0.3339) 

(0.2733) 

(0.0407) 

F-l'iuvei Ju^ p4>evuJTcesi's - a^v 

' Sb of 
Survival 

82.7 

86.3 

92.6 

93.5 

93.8 

89.78 

2.230 

(fiat y'lOid, . 
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Effects of the different planting size on the production 

of "Yam" ( fresh & d;py) and Qiosgening yield ( K ^ h a . ) . 

P R T 

Si 26 of t h e 
planting 
materials 

"'i 

«2 
1.1 

"3 

\ 

Vij 

l-fesn 

Si. + 

1 
I 
1 
X 

10.682 

22.224 

31.863 

32.520 

32,937 

26. (X5 

A.323 

Yam yie ld (Ki/ha 

r'resh 

^13.019) 

(25.734) 

(54.173) 

(34.432) 

(34.690) 

(28.410) 

( 4.201) 

I 
I 

2.913 

6.069 

8.C66 

8.361 

9.011 

7.104 

1.179 

. ) 

Dry 

(3.550) 

(6.994) 

' (9.296) 

(9.382) 

(9.490) 

' (7.742) 

(1.U6) 

\ 

i 
i 

Dioegenin ^deld 
(MT/ ha.) 

0.1072 

0.2243 

0 . 3 a 5 

0.3284 

0.3342 

0.2631 

0.0439 

(0.1307) 

(0.2885) 

(0.34A8) 

(0.3477) 

(0.3520) 

(0.2867) 

(0.0427) 

I 
I 
I 
I 
I 

fee Of 
Survival 

81.4 

86.1 

92.5 

93.7 

94.2 

89.58 

2.508 

fa^er.Ue'J4 r poi^mViai y!ai4-
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The lowest yield was recorded in Wĵ  being the value 13.919 MT/ha equivalent to 

3.893 MT/ha of dry yam. In 1-tlddle & Tip plants similar trend was observed 

but the yields of the individual treatment of both Kdddle and Tip plants were 

more or l ess identiccl and tj:iere were no marlced variation. Among the three 

types the highest yield and highest survival percentage was recorded in W5 of 

Crown plants . 

NUTRIL.NTS ACCUMUUTION 

Nitrogen accumulation : A perusal of data in Table 24 revealed 

that the accumulation of nitrogen in a l l the treatments of PRC, pRM and PKT 

increased steadily in each year growth and declined at the dormant s tage . The 

maximum nitrogen accumulation in W5 treatment in a l l the types, 'Ihe minimum 

was recorded in W, treatment, 

phosphorus accumulation : The data on the accvimulation of the pho-s-

phorus has been represented in Table 25 revealed that the phosphorus accumula­

t ion steadi ly increased with the increase of the s ize of the planting materials 

in a l l the types of planting Materials. The maxi mum value was observed during 

the 2nd year growth in Wj whewas the minimum was observed in Wj. 

Potassium accumulation : A perusal of the data in Table 26. reveal­

ed that potassium accuBulation incteased s teadi ly with the increase of the s ize 

of the planting materials in a l l the oases of PRC, PRM & PRT. The maximum value 

was recorded in W5 and the minimum was recorded i n W]̂  in a l l the planting types . 

During the f inal stage of harvesting at 720 days the highest potassium aocussula.-
oUo 

t ion was recorded in W<- planting siae of pRC| pRM & PBT. 
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Table No. 2U 
Nitrogen Accumulation ( in ji, ) in v^ole plant in 

d i f fe ren t s tages of growth under d i f fe ren t 

si2« of the planting m a t e r i a l s . 

F R C 

Size of the 
p lant ing 
m a t e r i a l s , \ 

L 

Successive stages of growth 

r 
1st year growth \ 

L 

i i^'inal stage of i ^)ean 
2Qd year growth \ harves t ing , \ 

^̂_i i 
w. 

W3 

Mean 

SE t 

1,506 

1.673 

1.828 

1.859 

1.882 

1.750 

0.070 

1.516 

1.685 

1.839 

1.891 

1.997 

1.785 

0.084 

1.285 

1.408 

1.610 

1.654 

1.689 

1.529 

0.078 

1.436 

I .618 

1.759 

1.801 

1.856 

1.694 

0.075 

P R N 

Size of the L plant ing »• 
ma te r i a l s , i 

Wl 
W2 

W3 

^4 

W5 

Mean 
SE + 

Sucoessive stages of growth 
1s t year growth i 2iid year growth \ f i n a l s t a t e of i 
^ __j( \ harvest ing \ 

\ I'lean 

1.297 

1.402 

1.671 

1.710 

1.753 
1.566 
0.091 

1.475 

1.669 

1.762 

1.818 

1.887 

1.722 
0.071 

1.219 

1.376 

1.585 

1.601 

1.647 

1.485 
0.081 

1.330 

1.482 

1.672 

1.709 

1.762 

1.591 
0.080 

Size of the 
p lant ing 
mate r ia l s 

P R T 

Successive s tages of grow HI 

-M€2v.-a 

W3 

1.301 
1.570 
1.720 
1.786 
1.815 

1.480 
1.678 
1.783 
1.826 
1.905 

1.225 
1.390 
1.594 
1.620 
1.662 
1 / ,Q« 

1.335 
1.546 

1.699 
1.744 
1.794 
1 -fc?? 
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TaDie Wo, 2?. 
Pto»l̂ 3terJ*& AccuiDUlatioin (in 5t)in vjhole p lan t i n di f ferent 

s tages of growth under d i f fe ren t s ize of the planting 
ma te r i a l s , 

P R C 

Size of the 
planting 
laate r i a l s 

'^1 

«2 

^̂ 3 

% 
W5 

Wean 

SE + 

Size of the 
plant ing 
inate r i a l s 

^1 
W2 
W3 

W5 

^^ean 

Si + 

Size of the 
p lant ing 
inate r i a l s 

• • ^ ' 1 

^h 
W3 

'k 
% 

1-ean 
SE ± 

1 
T" 
J 

I 

l a s t ye 

2.927 

3,235 

3,^56 

3,i.69 

3,475 

3.312 

0,106 

* 1 s t year 

L 
JL 

2,900 

3.186 

3Aor 
3,432 

3.455 

3,276 

0.105 

s t year 

2.917 

3.195 

3JV23 
3J^5 
3.461 
3.288 
0.104 

Successive s tages of g 

a r growth I 

rowth 

2nd year growth! ^^^^ stage 
I ha rves t ing . 

3.765 

4.320 

4.589 

4.623 

4.641 

4.38? 

0.166 

P R M 

Successive stages of 

3.004 

3.365 

3.502 

3.524 

3.560 

3,391 

0.102 

growth 
growth j 2nd year growth! Final stage of 

» I harvest ing 

3.713 

4.295 
4.566 

4.590 

4.618 

4.356 

0.171 

P RT 

Successive s t a ^ s of 
groirthj 2nd 

1 
i year growth 

3.735 

4.304 
4.573 
4.601 
4,620 
4.366 
0.168 

2.986 

3.170 

3.397 

3.462 

3.485 

3.300 

0.096 

grovrth 
i Final stage of 
I harves t ing 

2.988 

3,175 
3,408 
3,475 
3.521 
3.313 
0.101 

0:^ 

1 
1 ! 

I 
I 
I 

i 
I 

3.232 

3.640 

3.849 

3.872 

3.892 

3.607 

0.124 

Mean 

3.199 

3.550 
3.786 

3.828 

3.852 

3.643 

0.123 

>iean 

3.213 

3.558 
3.801 
3.840 
3.867 
3.656 

0.123 
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Table No, 26, 
Phosphorus Accumulation ( in %) in whole plant i n d i f fe ren t 
stages of growth under d i f fe ren t s ize of the plant ing mater ia l s . 

P R O 

Size of the I Successive stages of growth oj.ae uju litw A oucoBBSlve a images u i gruwijn v 
plant ing P Isi""year'growth 1 ^ d year growth | r i n a l stage or { ^ ^ 
mater ia ls 1 I ] harvest ing \ 

'^2 

Mean 

SE 1 

0.136 

0.139 

O.Li3 

0 .U5 
0 .U6 

0 .U2 

O.Xl 

0,167 

0.169 

0.173 

0.176 
0.178 

0.172 

0.002 

O .Ul 

0 . U 5 

0 . U 9 

0.152 
0.153 

0 . U 8 

0,002 

0 , U 8 

0.151 

0.155 

0.157 

0.159 

0.151, 

0,002 

? R K 

Size of the J Successive stages^ of growth Y 
p lan t ing . i I g t year growth I 2nd year growth 1 i ' lnal stage o f l 
mater ia ls I I , 1 harvest ing I 

y«an 

W3 

I'tean 

SL + 

0,13A 

0.138 

O.U0 

0 , U 1 

0,142 

0.139 

0.001 

0.160 

0.163 

0.165 

0.166 

0.167 

0,l6ii 

0.001 

0.137 

O .Ul 

0.U6 

0.148 

0 , l 5 l 

0 , U 4 

0,002 

0 . U 3 

0 .U7 

0.150 

0.151 

0.153 

0 . U 3 

0.001 

P R T 

Size of the X Successive s tages of growth 1 
p lan t ing f i s t year growth~i"Sdryear growth J F ina l s t ^ J T ' o F ' l ^iean 
ma te r i a l s A j j ha rves t ing . I 

'̂ '1 
W2 

W3 

\ 
W5 

MB an 
SE + 

0,135 

0.138 

0 , U 1 
0 . K 3 

0.2M 
0,1A0 
0,001 

0,165 

0.168 
0.170 
0,171 
0.175 

0,169 
0,001 

0.138 

0.139 
0.143 
0 , U 4 

0 , U 9 
0 . U 2 
0,001 

0.1A6 
0 . U 8 
0,151 
0,152 
0.156 

0.150 
0.001 
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DISCUSSION 

S^xpezdaental results on the e f fec t of the different s ize of the plant, 

ing xnateilals with the type of the planting materials of Djoscorea floribunda 

Mart, & Gall , reveals that the LAI increases correspondingly v i th the increase 

of the s izes of the planting materials from Ŵ  to Ŵ  ( i . e , ; 10 gms to 90 gms) 

upto 180 days and thereafter sharply declined t i l l the commencement of the 2nd 

year growth in a l l the planting s i z e s . The increasing trend was again observed 

during the 2nd year growth t i l l the dormancy s t a r t s . In a l l the treatswnts^ 

the LAI took their momentum from 360 days and onwards t i l l the 2nd year dorman­

cy s tarts followed by declining trend thereafter. During the early stages of 

growth the minimum value (0,262) of LAI has been observed in Wj and reaches 

the highest value in Ŵ  of Crown plants . Ihis trend was probably due to l e s s 

reserve food materials (carbohydrates) in the small yams vhea planted, insu l t ­

ing the thin plants and big yams gives the vigorous growth due to more reserve 

food. The studies of Koch and Erauhn (1962) suggested that the secondary meris-

tem i s present only in the upper region of the tuber. I t may be assumed that 

the Crovvn plants give ear l i er sprouting due to secondary meristematic zones 

and higher carbohydrate reserves. But the formation of leaves delayed probably 

due to compensation of the leading shoots and the leaves are reduced to scales 

result ing a lower values of LAI and RLGR i n i t i a l l y but gives the highest values 

of LAI and RliSR in Grovm plants followed by the Up and Middle plants during 

the ir 2nd year growth. Total leaf area in Crown plants has been compensated 

by the largest leaves but in the "Up plants the tota l leaf area has been 
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compensated by the greater number of l eaves . With the increase in size of the 

planting materials from 10 gms to 90 gms, the growth of the aerial parts was 

noted to be most vigorous in Wo of Crown plants (PBC), resulting in the highest 

loaf growth rate (Watson, 1958) asso<!iated with maximum of to ta l leaf surface. 

This observation also i s in confirmliy with that of the findings of Martin and 

Watson, 19J*B, No reports are available In this l ine of the same crop under the 

agroclimfttlc condition of Darjeellng h i l l s . In connection with the Crop Growth 

Rate (OGR) i t hsB been found that OGE varies d irect ly with the size of the plant­

ing materials In the successive stages of growth t i l l the commencement of dormant 

period in each year. The mean values have been found to be maximum in W5 at the 

end of 2nd year and lowest Value was observed in Ŵ  of a l l the planting types. 

The values of CGR in Middle plants showed a s ignif icant differences over Crown 

and Tip plants ant the interaction e f fects resulted a c loser re lat ion between 

the Crown and Tip plants. The higher CGR which resulted into the higher dry 

matter accumulation and higher yield with the increase of the s ize of the plant-

ting materials i s in corflrmlty with the findings of Randhawa £ t jjl (1972)^ 

Sharma j Chatterjeej Pandaj Saha and Mandal (1985) in the same crop. 

Variation in NAR under the different s ize of the planting materials 

revealed that lower values of W, & Ŵ  was obtained in comparison to Ŵ  , Ŵ  & 

Wc during each year growth but found to be minimum during the donaant period 

and which was probatdy due to the drying of the older leaves and shoots . Where­

a s , the value of NAR was found to be maximum during the 2nd year growth in a l l 

the three types of planting mateirials* The highest NAR value was found in Ŵ  
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of Crown plants at the end of 2nd year growth followed by Tip and Middle plants . 

No reports are available in this Hne under the agroclimatic condition of Qarjee-

l ing h i l l s , Ihe higher MR in the larger s iae of the planting materials may 

probably due to higher LAI and CGR, The lower NAR during the dormant period was 
c 

mainly on account of delination in the expansion of the leaf surface due to 
A 

senescence and death of the older leaves . This i s suggestive to be due to com-

petetion between the 'source' and 'sink' i . e . , between the aeria l parts and tbe-

ifsairto and the underground portion as the la ter increase in size when expanding 

leaves oxport an increasing proportion of substrate to the tubers. 

A co-rrelation studies among values CGR, NAR and DM production (Table 

27. ) showed a strongly posit ive values in a l l the cases . An attempt has been 

made in this regard to make an understanding in the discussion of the previous 

part. 

The dry matter production in a l l the treatments varies d irect ly with 

the size of the planting materials in a l l the three types . The relat ive changes 

in dry matter accumulation during the ontogeny of plants , increases l inearly with 

the increased size of the planting materials. Ihe dry matter accumulation was 

howsTer noted to be more pronounced as the plant reached advanced stage of 

maturity. The continuous increase in dry matter production of the plant u n t i l l 

harvest may be accounted for i t s genetic a b i l i t y to absorb inorganic and organic 

materials and to synthesize carbohydrates u n t i l l i t reaches maturity (Pal,1966), 

The e f fec t of the s ize of the planting materials on dry matter production was 

s ign i f i cant ly more pronounced than the types of the planting materials . Among 
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Table No, 27. 
Co-rrelat ion among C G R, N A R and D M P under d i f fe ren t 

spacing/planting dens i t i e s of D.f loribunda. 

f. R C ( Plants ra i sed from Crown ) 

TilTo'fire "7^ R (gm.day-l '^ant- l ) 'ImiQ^,M.cir^de.:r\iant''-) ^^^^g°^"'Pl»^^"^) 
plan ing » Mean values » Mean values * Veen values 
m a t e r i a l s , » . - . . ., -• .. — — • . • -•• "- -• —' ••••"•» •." ' ^—~ -'— 

1, 2 3 

Ŵ  0.315 1.58 68,32 

^2 0,345 1.77 84.38 

W3 0.497 2.24 113.78 

Ŵ  0.540 2.36 127.55 

W5 0,552 2.50 U 6 . 3 2 

^ U , 3 ) = ^ ' ' ^ ^ ^ r , ^. , 0.9906 * Pooled rtean upto 
' 540 da;yB. 

P R M (Plants Raised from I-liddle) 

^̂ 1 

'•'2 

W3 

•^4 

W5 

Wl 

^2 
W3 

W4 

^ 

^"(1,3) 

""(1,3) -

0.219 

0,323 

0,427 

0,485 

0,545 

= 0 . 9 ^ 0 

?__ 

0.282 

0.358 

OJ,55 

0J^92 

0.562 

0.9922 

. 

R T 

1.42 

1.61 

1.99 

2.21 

2.34 

^(2,3) - 0-9960 

(Plants Raised from T; 

1.47 

1.66 

1.95 

2.25 

2.39 

^(2,3) ' 0-9674 

Ip ) . 

50.17 

71.10 

99.93 

116.51 

133.62 

57.97 

76.67 

103.90 

108.65 

139.33 
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the three types caily Grovm and Tip p lants were noted to response we l l . The 

highest DM was found i n W- and lowest in Ŵ  (plants ra i sed from 90 gms and 

10 gms respectively) aaong a l l the types of the p lant ing mate r i a l s as evident 

from the higher value of RICR, OGR and NAR. 

Regarding the y ie ld a t t r i b u t e s the r e su l t s shows t ha t the smaller 

s i zes of the planting a n t e r i a l s gives the th iner shoots . I t was probably 

due to l e s s number of meristematic ssones but the higher number of meristema­

t i c zcaaes are in the grea te r s i zes of the plant ing mater ia l s gives the vigor­

ous gjx>wth of the shoots . Ale to the presence of g rea te r number of meris te­

matic zones i n Crown p lan t s the y ie ld per p lant was a lso found higher in 

Crown plants followed by Tip and Middle p l a n t s . This observation i s in con-. 

f i rmi ty with the findings of e a r l i e r workers l ike Randhawa e t a t (1972), Shel-

varaj e t j i (1972), Shaitna £ i j l (1985). The highest y i e ld (35.254 KT/ha) 

has been recorded In Ŵ  of Grown plants followed by Tip and Middle p l a n t s . 

The inc r t a se in yam y ie ld in a l l the treatments has shown a strong posi t ive 

co - r r e l a t l on among them (Table 2 8 , ) . 

Among the p lant ing s izes there have been no appreciable va r i a t ion 

I I i n diodgenin content . I t may probably due to the inherent charac ters of 

dlosgenin content followed by Kiddle and Tip portion of the yam of the i n d i ­

vidual treatment of th^i p l a n t s . This s imi l a r observations have a l so been 

recorded by Bamml nX e l ( I969), ^^dhawa e t a l (1972). 

In connection w:'Ih the yam and diosgenin y i e ld i t has been found 

tha t the highest y ie ld was obtained in Ŵ  of Grown p lan ts followed by Tip 

and Middle p l a n t s . The survival percentage was also highest in Crown plants 

and was probably due to the maximum nvunber of meristematic zones in the p lan t ­

ing ma te r i a l s . The same type of observat ions regarding the y i e ld and survival 
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Table No. 28, 
C c r r e l a t i o n among I^y Vine i ^ i l d , Dr..y Yam yie ld and Diosgenin 

percentage at the f i n a l stage of harvesting of D.florlbunda. 

Size of the 
plant ing 

^1 

^2 

'^3 

\ 
w 

Dry Vine y i e ld 
kg . /p lan t 

• Mean values 
1 

0.081 

O.IOA 

0.119 
0.136 

0 .U2 

^ 1 . 2 ) ' O-^^^l 

* Pooled Tf\s.9-n, valM.es . 

\ 

W 
2 

"3 

\ 

^5 

JLR-ll 

0.076 

0.098 

0.107 

0.113 

0.126 

^(1,2) -0 -9558 

'•̂ 'l 
^2 
W3 

s 
"•(1,2) 

P R T 

0.080 
0.101 

0.109 

0.121 

0.132 

- 0.93U 

P R C (Plants Raised from Crovm) 

Dry Yam ^ e l d * 
kp.^plant 

* Jfean Values. 
2 

0.123 

0.357 

QA57 

0.A60 

0./i70 

' ( 2 , 3 ) ' 0-99^9 

.( Plants Raised from Kiiddle) 

0.163 

0.308 

0.421 

0.427 

0.426 

' ( 2 , 3 ) - 1-325 

(Plants Raised from Tip) 

0.165 
0.325 

0.432 

0.436 

0.441 

' ( 2 , 3 ) - l - ° 2 ^ 

Diosgenin percentage 
MBsn values 

3 

3.563 

3.573 

3.590 

3.590 

3.590 

3.623 

3.630 

3.646 

3.643 

3.643 

3.683 
3.696 

3.710 

3.706 

3.710 

http://valM.es
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percentage i s in confimdty with the findings of Randhawa e t tl (1972) whei» 

the authors claimed that the findings of Grown portion of the tuber contained 

l e s s sapogenin as compared to median and t i p . Considering a l l the facts i t i s 

successively the Grown portion could be used as planting material UO to 60 gms) 

having the mariimim survival percentage to get the maximum return. Plants 

raised from the medians and Tips, the actual y ie ld found to be l e s s than the 

plants raised from Crown portion and the variation was found to be s i gn i f i ­

cant, The actual yie ld in W«, W, & W5 did not show s ignif icant differences 

among them* %e yield in the smaller s ize of the planting materials became 

lover as the plants required the maximum time to be established and resu l t , 

ing in l e s s number of meristomatlc zones. The rate of yam growth was lower 

in the smaller s izes of the planting materials resulting the lower survival 

percentage and low y ie ld per hectare. 

JDuring estimation of the marginal cost of production for the deter­

mination of the Optimum size of the planting materials for remunerative 

harvest of Qloscore^ floribunda crop j i t has been found that the maximum 

magnitude of yam yield was obtained in Ŵ  ( 90 gms) of Crova plants followed 

by the Tip and Middle p lants . Earlier investigation by Randhawa e t tO. (l972) 

suggested that pieces of AO to 60 gms of D, floribunda yams was ixoted to be 

profitable for planting materials economising the cost of cul t ivat ion . A 

perusal of the net profit and loss account has indicated (Table 29*) a 

considerable higher margin of profit under Ŵ  (50 gms) of Grown plants and 

v^ich i s i n confirmlty with the observation of Sbirm. jgt j ^ (1985). Though 

the V5 planting sias gave the maximum yie ld but the cost of cult ivation was 
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Table No. 29. 
Economics of Yam pj^)duction under d i f fe ren t 

size of plant ing materials of D.floribunda. 

T 1 
Type of I Size of the I l*an Yam yie ld 
planting * planting ? (dry) (kg,/ha) 
mater ials ft jcater ials 

P R O 

P R M 

W, 

w. 

w. 

Cost of production 
( R s y kg.) 

i Profit(+) * Net prof i t 
or LOSS(- )Y or l o s s per 
(Rs. /kg.) J rupae inves t -

y ment.(Rs.) 

3,893 

7^18 
9,625 

9,798 

10,072 

17.61 

9.A6 

7.A5 

7.A8 

7.5A 

2,924 

5,765 

8,456 

8,660 

8,667 

23.45 

12.17 

8.48 

8.47 

8.76 

-5 .61 

+2.54 
+4.55 

+4.52 

+4.46 

-11.45 

- 0.17 

+ 3.52 

+ 3.53 

+ 3.24 

-0 .32 

+0.26 

+0.61 

+0.60 

+0.59 

-0 .48 

- 0 . 0 1 

+0.41 

+0.41 

+0.37 

PP.T 

W l 

W3 

W5 

2,913 

6,069 

8,668 

8,861 

9,011 

23.53 

11.56 

8.28 

8.28 

8.43 

-11.53 

+ 0.44 

+ 3.72 

+ 3.72 

+ 3.57 

-0 .49 

+0.04 

+0.45 

+0.45 

+0.42 

A.I.A, Price = Rs, I 2 / - per kg. 
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found to be higher in comparison to other treatments due to the higher cost 

of planting materials. The profit per rupee investment under Ŵ  of PRC has 

been calculated to be Be.0«6l. The profit has higher over the added cost of 

production for treatments individual. Bie Ŵ  (10 gjce) of a l l the types of the 

planting loaterLals showed the maximum lo s s due to low yie ld and higher cost of 

production as the survival percentage were minimum, Kegarding the Kdddle 

plants, the same profit was obtained for Ŵ  and Ŵ  followed by W5, In PRT 

the marimtun net lo s s has been obtained i n W-|̂  and the lowest profit has 

obtained in Wg, whereas, the maximum net pswfit was obtained in Ŵ  and W, 

being the same amount ( A5 paise) per rupee investment. Comparing the three 

types of the planting materials^ W3 (50 gms) of Grown plants can be sugges­

ted to be the best for commercial u t i l i z a t i o n . But in consideration with 

the a v a i l i b i l i t y of the planting materials , ¥0 of Tip portion can be regarded 

as the best for ccvnmercial u t i l i za t ion as obtained in the present i n v e s t i . 

gat ion. The profit no doubt i s subjeicted) to the variation of the fluctua­

tion of pzdces of the produce and the materials used for the cult ivation 

of th is crop. 



S U M M A R Y 
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SlM-mRY 

The investigation has been carried out to find out the responses 

of Dioscoi^a florihunda with special reference to different siae of the plant, 

ing inat«risls ( v i z . , 10 gias, 30 gms, 50 gms, 70 gms and 90 gms) of Crown, 

mddle and Tip plants . 

The results revealed that the highest value of LAI has been record­

ed in W5 (90 gms) of Crown plants followed by Tip and Middle plants . Ihe 

results on RICR showed signif icant variation between Crown and Tip plamts, 

jOae highest CGR and NAR have been observed in W5 of Crown plants . 

The Middle plants showed a signif icant variation over Crown and Tip plants 

and the iteraction ef fects resulted a closer relat ion between Crown Mid 

Tip p lants . 

The effect of the siae of the planting materials on dry matter 

production has been found s ignif icant ly more pronounced than the types of 

the planting materials. 

Co-rrelation studies ainong OGR, NAR and DM Production, i t has been 

found that a l l the treatments showed strongly posi t ive among themselves. 

Regarding the y ie ld of yam and diosgenin, the highest yield has 

been recorded in Ŵ  of Crown plants followed by Up and Middle p lants . 

Nutrient uptake has been found to be much leas in V/ & W. ( 10 and 

30 gms) as compared to Ŵ  (50 gms), Ŵ  (70 gms) and Wj (90 gms). 

Regarding the economics, i t has been found that Ŵ  planting size 

gives the highest profit per ri;5)ee investment for Crown plants and found 
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to be the best for i t s commercial u t i l i za t ion . But in consideration vdth 

the avai labi l i ty of the planting materials, Ŵ  of tho ^ p plants and 50 

gms pieces of the t ip portion vie re found to be the best for commercial 

u t i l i z a t i o n . 



P A R T _ IV 

RESPCNSE OF Dioscorea f lorlbunda Mart, & Gal l . To 

DIFFERENT SPACING FOR CQMM&RCIAL UTILIZATION 

* « * « « * * « « iHHHHH*#*<Ht « » * « « * * * # * * « * « * « « « » * » « « * * * « * * » * * * # * « * * * * * 
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INTHODUCTICK 

The yield responses of a crop to the population change was observed 

to be approximately l inear and the slopes of the curves for the different 

plant popvdations were themselves in l inear relationship to the plant popu­

lation per unit area ( Baker, 1 9 ^ ) • 

Different organisation tried with the different planting densit ies 

for Dioscorea sp. cult ivation in different agrocliraatic condition. In India 

Randhawa e t al (1975) tr ied in I., I . H. R. (Bangalore) with a spacing of 

60 cm X 30 cm and 60 cm X 60 cm and found to be optimum for one year and two 

years of crop of B, florj.buftiLa respect ively. 

To get the remunerative harvest of Dioscorea florlbundat the present 

invest igation has been carried out in the Darjeeling h i l l s with a different 

spacing condisering "toe optimum time of planting, s ize of planting materials 

and the type of the planting materials and the information out of vrfiich w i l l 

be of much help during oommercial u t i l i za t ion of the plant in the region 

under study. 



M A T E R I A L S A N D M K T H O D S 
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MATERIALS AND ÊTHODS 

The present investigation designed to study the response of Dios-

corea floribunda Mart, & Gall , to different spacing on upland sandy-loam 

s o i l of Darjeeling h i l l s . West Bengal. The experiment were carried out at 

the Research Nursery, Govt. Ipecac Plantation, Gairibas, Darjeeling in the 

year 198/̂  to 1986 and repeated the same in the year 1986 to 1988.The s o i l 

of the experimental plots were sandy loam type, acidic in reaction (pH ^,6 

to A.8) , The average mechanical and chemical constituents of i n i t i a l s o i l 

samples collected from the plots (0-30 cm) as presented as follows :-

Mechanical analysis { <i,) Chemical constituents. 

Gravel 

Coarse sajdd 

i'ine sand 

S i l t 

Clay 

: 3.6 

: 28.7 

: 35.1 

: 16.5 

: 16.1 

Total Nitrogen s 0.065 - 0.081 (5̂ ) 

Avallablte Phosphorus : 15.78 _ 16.53 kg/h« 

Available nitrogen , : O.OO96- 0.0112 1^) 

Available Potassium : 208,5 - 215.A5 kg/ha 

Organic Carbon : 0,75i _ 0.813 (f. ) 

pH : 4 .6 - 4 ,8 

The e:q)eriment were conducted in three seperate se t s v i z . , PRC, 

PRK & PHT as reported as previous experiments. Each of the sets had seven 

different spacing v i z . 

S^ « 90 cm X 90 cm. S 

S, Sg = 75 cm X 90 cm. 

S- = 75 cm X 75 cm. 

60 cm X 60 cm 

45 cm X 60 cm 

45 cm X 45 cm. 

S. « 60 cm X 75 cm. 
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F I G U R E 15 , 

R E P = Indicates Replicat ion. 

P R C = Represents Plants Raised from Crown por t ion , 

P R M = Represents Plants Raised from Middle port ion, 

P R T = Represents Plants Raised from Tip por t ion , 

S^ = Indicates the spacing of 90 cm, X 90 csi, 

52 = Indicates the spacing of 75 cm, X 90 cm, 

53 = Indicates the spacing of 75 cm. X 75 cm. 

Sy = Indicates the spacing of 60 cm, X 75 cm. 

8 5 = Indicates the spacing of 60 cm, X 60 cm, 

S£j = Indicates the spacing of 4,5 era. x 60 cm. 

S« = Indicates the spacing of Ij^ cm. X 4.5 cm. 



FiGi. 15. 

LAYOUT PLAN 

RANDOMIZED BLOCK DESIGN 

RER I REP. n REP. m 

SCALE = I mm. = 30 cm. 

,̂ 
^ 

GROSS PLOT 

NET 

BORDER 

i > 

I I 

11 

M 
IN 

ARE/3 

1 1 

BETWEEN 

> i 

>i 

k = 6 m. X 21 m. 

= 5-4m.x i-5m. 

PLOTS = 0-45 m. 

REPLICATION =0-90m. 

EXPERIMENT = l-2m. 
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The experiments were conducted adopting randomized block design with three 

replications in a l l the types of spacing. The experimental plots were 

prepared same as previous experiments described e a r l i e r . The e3q)erimental 

layout were as follows : 

1 . Gross plot size - 6.0 m X 2.1 m 

2 . Net plot siae » 5.A m X 1.5 m 

3 . Border betvnen plots » 0J*5 m 

A, Border betigeen replications » 0,9 m 

5. Border of the experimental plot = 1 ,2 . m 

6, Replications = 3. 

When the f i e ld was brought into appropriate t i l t h , lay-out of the 

p lo t s wenp taken up according to the layout plan (^Ig. 15 ) . For planting 

Crown, Middle and Tip plant the same procedure was taken as the previous 

experiments. The plants raised from Crown, Middle and Tip portion of the 

yams were transplanted in different spacing as prescribed in the experiment 

under study. The inter culture operation, manure application were applied 

as previous experimsnt in a fixed dose, Daily meteorological data wei« 

recorded, 

Stxidies on physiological parameters l ike LAI, RLGR, NAR, OCR and 

JM were recorded on sample plants under each plot receiving individual treat ­

ment in the same as previous experiments* 

To find out the y ie ld per plant, the plants were harvested at 720 

days after transplanting together with vine y i e l d , moisture percentage and 

diosgenin content, Ihe pezdodic accumulation of NFK in plants part were 

analysed according to the method described by Jackson (1967), 

Economics of cost of production was worked out and the optimum 

spacing was computed for perceptible economic response. 



R E S U L T S 



( 135 ) 

R E S U L T S 

Vegetative and physiological paranetera : The resul ts on growth 

and development in respect of physiological parameters under different 

spacing of QLosoorea flotlbunda j have been presented in Table 30 .a . to î O 

and Fig. i 6 to 19 , 

' LPaf Area Index (LAl) : A c r i t i c a l examination of the results 

on LAI under different spacing have been presented in Table 30,a. to 30.c , 

and f i g , l 6 , revealed that the values of LAI in a l l the three types 

(PRC, PRM & PRT) increased successively with the advancement of the grovrt-h 

t i l l 180 days during the 1st year growth and thereafter declining trend 

was noticed, whereas increasing trend again recorded from 360 days and 

onwards with a declining trend at the end of 2nd year growth. 

The successive increaroents in planting densit ies from S^ to Ŝ  

shown corresponding decrease in LAI at a l l growth stages . The values under 

S- , Sp > & So, however did not show appreciable difference between them. 

I t was also seen that the plant has attained the maximum LAI at 

A80 days of plant growth under PRC, PRM & PKT irrespective of spacings. 

The highest LAI being 1 .2%, 1,285 and 1,286 were recorded respectively 

in S^ planting density of pRC followed by PRM & PRT, 

Relative Leaf Growth Rate (RIJ5R) i I t was evident from the 

results presented in Table 31,a, to 31 ,b , that the different spacing or 

planting densit ies have appreciable e f f ec t s on the RlijR at a l l the phases 
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FIGURE 16. 

A, Effect of d i f fe ren t spacing on Leaf Area Index of .D.floribunda. 

B, Effect of d i f fe ren t spacing on Crop Growth Rate of D.floribunda. 

C, Effect of d i f fe ren t spacing on Net Assimilation Rate of D.floribunda. 

Obil iquely l ined bar represents Plants Raised from Crovn por t ion . 

Dotted bar represents Plants Raised from Middle por t ion . 

Empty bar represents Plants Raised from Tip por t ion . 
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Table No. 30.a. 
Effects of the planting densities on Leaf Area Index of D, floribunda. 

P R C 

Planting 
densit ies . 

Si 

^2 

^3 

h 
^5 

h 
h 

Mean 

S E i 

I s t 
60 

0.394 

0.383 

0.370 

0.358 

0.342 

0.325 

0.301 

0.353 

0.012 

jear growth 
120 

1.281 

1.266 

1.250 

1.242 

1.215 

1.185 

1.169 

1.229 

0.115 

— 

180 

1.290 

1.278 

1.262 

1.255 

1.227 

1.202 

1.175 

1.241 

0.015 

Days after 

240 

0.152 

o.uo 
0.123 

0.118 

0.094 

0.075 

0.062 

0.109 

0.012 

planting 
2ad year growth 

360 420 

0.485 

0,450 

0.432 

0.408 

0,380 

0.366 

0.340 

0.408 

0.019 

1.285 

1,270 

1.258 

1.251 

1.226 

1.195 

1.182 

1.238 

0.014 

480 

1.294 

1.286 

1.273 

1.268 

1.232 

1.216 

1.185 

1.250 

0.015 

540 

0.161 

0,152 

0.136 

0.128 

0.112 

0.090 

0.071 

0.122 

0.012 

Mean 

0.792 

0.778 

0.763 

0,753 

0.728 

0.706 

0.685 

0.7^3 

O.OU 
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Table No. 30 .b . 
Effects of the planting densi t ies on leaf Area Index of D. floribunda. 

P R M 

Planting 
dens i t i e s . 

Si 

^2 

S3 

h 
S5 

S6 

S7 

Mean 

SE + 

1s t 

•60 

0.357 

0.360 

0.3/^7 

0.338 

0.325 

0.302 

0.281 

0.332 

0.012 

year growth 

120 

1.268 

1.251 

1.236 

1.226 

1.208 

1.175 

1.154 

1.216 

0.015 

180 

1.282 

1.265 

1.248 

1.235 

1.219 

1.185 

1.163 

1.228 

0.016 

Days a f t e r 

240 

0.138 

0.126 

0.112 

0,095 

0.073 

0.058 

0.043, 

0.092 

0.013 

planting. 

360 

0.A35 

0.422 

0.405 

0.385 

0.362 

0.346 

0.320 

0.382 

0.015 

2nd 

420 

1.275 

1.260 

1.245 

1.238 

1.215 

1.188 

1.172 

1.227 

O.OIA 

yee.r growth 

480 

1.285 

1,272 

1,258 

1,246 

1,226 

1.190 

1.181 

1,237 

0.015 

540 

0»U2 

0.135 

0,120 

0.102 

0.088 

0.072 

0.058 

0.102 

0.012 

0,775 

. 0.761 

0,746 

0.733 

0.71A 

0.689 

0.671 

0.727 

O.OIA 
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Table No. 30 , c . 
iiffectg of the planting dens i t i e s on Loaf Area Index of D. floribunda. 

' ' ? R T 

Planting 
dens i t i e s . 

h 
S2 

^3 

h 
S5 

^6 

^ 

Kean 

St + 

1s t 
60 

C,380 

0.3b6 

0.352 

0.346 

0.330 

0.312 

0.292 

0.339 

o.ou 

year growth, 
120 180 

1.275 

1,260 

1.242 

1,231 

1.21A 

1.183 

1.162 

1.223 

0.015 

1.285 

1.273 

1.254 

1.247 

1.222 

1.190 

1.173 

1.235 

0.016 

240 

0 . U 4 

0 . D 2 

0.118 

0.100 

0.082 

0.068 

0.055 

0.099 

0.012 

ai"ter plant 

360 

.0,446 

0,A34 

0,412 

0.39:^ 

0.370 

0.355 

0.328 

0.391 

0,016 

Ing . 

2nd year 
420 

1.278 

1.265 

1.249 

1.238 

1.222 

1.199 

1.174 

1.231 

O.OOA 

growth. 
480 

1.286 

1.275 

1.260 

1.249 

1.225 

1.196 

1.178 

1.238 

0.015 

540 

0 . U 5 

o.uo 

0,125 

0,112 

0.095 

0.082 

0.065 

0.109 

0,011 

Fean 

0.779 

0.768 

0.751 

0.739 

0.720 

0.697 

0.678 

0.733 

O.OIA 
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Table No. 3 l . a . 
Effects of the planting dens i t ies on Hslative lieaf 

Growth Rate ( cm? day"^ , p lan t "^ ) , 

P R G 

Plant ing 
dens i t ies . 

^1 

^2 

3̂ 

h . 
5̂ 

% 

^ 

Mean 

St. + 

6CL120 

0.038 

0.037 

0.035 

0.032 

0.028 

0.025 

0.022 

0.031 

0.002 

120-180 

0.075 

0.068 

0.062 

. 0.055 

0.(X2 

0.033 

0.028 

0.051 

0,006 

180-240 

0.045 

0.038 

0.030 

0.025 

0.021 

0.016 

0,011 

0.026 

0.004 

Days a f te r 

240L.360 

-0.002 

-0.004 

-0.005 

-0.005 

-0.009 

-0.009 

-0.012 

-0.006 

0.001 

p lan t i ng . 

360L420 

O.Qi6 

0.042 

0.0^2 

0.0(^6 

0.040 

0.031 

0.028 

0.039 

0.002 

420a80 

0.078 

0.072 

0.069 

0.062 

0.055 

0.046 

0.039 

0.060 

0.005 

A80-540 

-0.001 

-0.002 

-0.002 

-0.002 

-0,003 

-0,005 

-0,008 

-0.003 

0,009 

VBan 

0.039 

0.036 

0.033 

0.030 

0.025 

0.019 

0.015 

0.028 

0.003 
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Table No, 3 l . b . 
cfteotB of the planting densities on Belative Leal" 

t>rowth Rate ( cm? day"'"'', plant"-^ ) . 

P R M 

Planting 
d e n s i t i e s . 

^1 

^2 

S3 

h 
•̂ 5 

% 

^ 

^fian 

3£ + 

60-120 

0.031 

0.029 

0,028 

0.028 

0,026 

0,025 

0,020 

0,026 

0,001 

120-180 

0,060 

0,055 

0,048 

0.045 

0,036 

0,027 

0,022 

0.042 

0,005 

I80u240 

0.031 

0,026 

0.015 

0,008 

0.005 

0.00/i 

0,001 

0.013 

0.004 

Days after 

240-360 

-0.005 

-0.008 

-0,011 

- 0 , 0 U 

-0,016 

-0,021 

-0,024 

-0.014 

0,002 

p lan t ing , 

360-420 

0,032 

0,032 

0.030 

0.028 

0,027 

0.027 

0.027 

0.028 

0.001 

420-480 

0,065 

0,058 

0,052 

0,049 

o,av2 

0,038 

0,031 

0,047 

0,004 

480.540 

-0.003 

-0.006 

-0.008 

-0.009 

-0.012 

-0.0L4 

-0,018 

-0.010 

0,001 

i'ean 

0.030 

0.026 

0.022 

0.019 

0.015 

0.012 

0.008 

0.018 

0.002 
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Table No. 31.C. 
iiffects of the planting dens i t ies an lielative Leaf 

Growth Rate ( cm? d a ^ l .p lan t -1 ) , 

P R T . 

Pl«nting 
densitias 

^1 

^2 

b 
\ 

^5 

=6 

^ 

Mean 

SL + 

60-120 

0.033 

0.031 

0,029 

0.028 

0.027 

0.027 

0.022 

0.028 

0.001 

120L180 

0.063 

0.058 

0.050 

0.048 

0.042 

0.035 

0.026 

0.046 

0,004 

180-240 

0.036 

0.030 

0.022 

0,018 

0.012 

0.009 

0.003 

0.018 

0.CO4 

Days after ^planting. 

240-360 360uV20 

-0.003 0.036 

-0.006 0.038 

-0.008 0.033 

-0.009 0.032 

-0.012 0.030 

-0.016 0.029 

lo.OlS 0.027 

-0.010 0.032 

0.002 0.001 

420-480 

0.069 

0.062 

0.058 

0.052 

0.046 

0.042 

-0.039 

0.052 

0.004 

480-540 

-0.002 

-0.004 

-0.005 

-0.008 • 

-0.009 

-0.009 

-0.011 

-0.006 

0.001 

htoan 

0.033 

0.029 

0.025 

0.023 

0.019 

0.016 

0.012 

0.022 

0.002 
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of ontogeny. I t was c l e a r l y seen tha t the r a t e of leaf growth was consi­

derably decreased with an increase in plant ing d e n s i t i e s . The highest rat© 

of leaf growth, have been recorded under Sj plant ing dens i ty against the 

minimum values in Sy , Amongst a l l the plant ing dens i t i e s S7 have given the 

l e a s t response in t h i s r e spec t . The values of RUGR, i r r e spec t ive of t r e a t ­

ments have reached the peak a t 120-180 days during 1s t year growth aKd a t 

/»20uV80 days during 2nd year growth and the rea f te r dec l ined . The negative 

Values of RICR towards the end of each year growth i n a l l the treatments 

obviously indicated the i n i t i a t i o n of senescence In l e a v e s . 

Crop Growth Rate (OGR) : Variation in Crop Growth Rate (CGR) due 

to d i f fe ren t planting d e n s i t i e s i s evedent from the r e s u l t s presented in 

Table 32 ,a . to 32.b, and *"ig. I t . 

Decreasing trend of OGR has been noticed with the increased p lan t ­

ing dens i t i e s from S^ to SU, The maximum CGR have been recorded at 120 to 

150 days during 1st year growth and the rea f t e r declined with the advancement 

of age reaching the minimum values a t 180 - 2^0 days a f t e r p lan t ing , but 

again there was the augmentation of CGR during the 2nd year of growth and 

a t ta ined the maxLraum values a t 480 - 540 days a f t e r p lan t ing . However, the 

highest CGR being the values 1,235 gm. d a y - ^ l a n f l (Table 3 2 . a , ) , 1,035 gm, 

day-^ p l an t -1 (Table 32 ,b , ) and 1.068 gm, day""^ plant"!(Table 32 ,c . ) have 

been recorded under S^ t reatment of PflC, PRK & PRT re spec t ive ly , CGR record­

ed minimum in SJF plant ing dens i ty in all the three types of p lant ing materieils. 
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TabiB No. 32 .a . 
iiffects of planting dens i t ies on Crop Growth Rate 

(ga.day~ plant" ) 

P R C 

Plantini 
dbnsiti< 

\ 

^2 

S3 

h 
h 
h 
^ 

Fean 

S t ! 

g 
»8. 6OLI2O 

0.290 

0.270 

0.251 

0.235 

0.210 

0.170 

0.118 

0.220 

0,022 

120-180 

0.576 

0.533 

0.^60 

0.360 

0.305 

0.250 

0.186 

0.381 

0.055 

180-240 

0.268 

0.225 

0.233 

0.225 

0.195 

0.163 

0 .U5 

0.207 

0.016 

Days a f te r plant ing. 

• 240.360 

0.285 

0,249 

0.235 

0.233 

0.188 

0.155 

0.128 

0.210 

0.021 

360-420 

0.730 

0.716 

0.630 

0.580 

0.533 

0.505 

0.461 

0.593 

0.039 

420-480 

0.868 

0.846 

0.833 

0.801 

0,725 

0658 

0.623 

0.765 

0.036 

480L540 

1.135 

1.108 

1.085 

1.065 

1.003 

0.926 

0.861 

1.026 

0.038 

Fean 

0.593 

0.564 

0.532 

0.499 

0.451 

0.403 

0.360 

0.486 

0.032 



( U 5 ) 

Table No. 32 .b . 
iiffects of planting dansi t iea on Crop Growth Rate 

( gm.day" plant" ) . 

P R M 

PIantine 
d e n s i t i e s . 

• \ 

^2 

23 

S 

h 
^6 

S7 

Kean 

St. + 

bO-120 

0.266 

0.240 

o.ai 

0.201 

0.175 

0.118 

0.083 

0.184 

0.024 

120-180 

0.420 

0.383 

0.361 

0.341 

0.331 

0.290 

0.191 

0.331 

0.028 

180.240 

0.240 

0.210 

0.235 

0.226 

0.171 

0.165 

0.143 

0.198 

0.014 

Da^s a f te r 

240-360 

0.297 

0.248 

0.240 

0.201 

0,173 

,0.155 

0.101 

0.202 

0.024 

planting. 
360-420 

0.671 

0.665 

0.576 

0.566 

0.540 

0.473 

0.461 

0.56i 

0.031 

420L480 

0.830 

0.743 

0.698 

0.628 

0.626 

0.535 

0.505 

0.652 

0.043 

480u540 

1.035 

1.008 

0.936 

0.920 

0.876 

0.820 

0.720 

0,902 

0.041 

KB an 

0.537 

0.499 

0.465 

0.440 

0.413 

0.365 

0.314 

0.433 

0.029 
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Table No. 32.C. 
in fec t s oi' planting dens i t ies on Crop Growth Rate 

( gm. day" plant" ) , 

P R T 

c. 

Planting M £ _ S £ ^ r - £ l ^ H i i i -
dens i t i e s 60-120 120-180 180^240 240-360 360-^20 420-480 480^540 1-ean 

S^ 0.276 0.500 0.251 0.280 0.733 0.870 1.068 0.568 

S^ 0.256 0.485 0.245 0.265 0.686 0.835 1.050 0.546 

S3 0.241 0.413 0.210 0.256 0.638 0.805 I.046 0.515 

S^ 0.238 0.361 0.208 0,218 0.556 0.793 1.041 0.488 

S5 0.180 0.311 0.205 0.190 0.535 O.696 0,996 0.444 

S^ 0.155 0.260 0.175 0.154 0.505 0.630 0.881 0.394 

S7 0.126 0,190 0.138 0.124 0.450 0.573 0.831 0.347 

>iean 0.210 0.360 0.204 0.212 O.6OO 0.743 0.987 0.472 

3k + 0.021 0.043 O.OIA 0.022 0,039 0.042 0.035 0.030 
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Net Assimilation Rate (NAR) : Variation in d i f fe ren t spacing/plant­

ing dens i t i es has caused s igni f icant difference in NAR (Table 33 .a , to 33c, ) . 

The highest NAR has been recorded during the 2nd year growth betvreen A20-/*80 

days, NAR declined sharply a t the end of each year growth. The same trend 

has been observed in FRC, PRK & PRT, I t has also noted tha t with the increase 

in plant ing dens i t i es ( Ŝ^ to S^ ) the re were corr-esponding decrease in NAR 

va lues . 

The highest NAR being the values 3.72 X lO'^gK, oro"'̂  day""^ plant""'-, 

3,52 X 10^gm, cm" day" p l an t " and 3,68 Jt 10 gm, cm day " p l an t " , in 

S-^ of FRC, PRM & PRT have been a t t a ined at A20 - 480 days a f t e r p l an t ing . The 

net ass imilat ion ra t e declined with the advancement of growth reaching the 

minimum values a t the end of each year growth. 

Dry Fa t te r Production (DM) : The data on dry mat te r production in 

gm, per plant under d i f fe ren t p lant ing d e n s i t i e s have been presented in Table 

34 . a . to 3 4 . c . 

The data revealed tha t there were corresponding decrease in dry matter 

production \ a t h the increase in p lant ing dens i t i e s in a l l the three types(PRC, 

PRh & PHT) • however, increased in DM i r respec t ive of the treatments with the 

advancement of growth. The ra t e of dry matter production has taken a momentum 

from 360 days and onwards. 

In genera l , i t has been observed tha t the r a t e of t o t a l dry matter 

production in p lants a t the very e a r l y period of growth was l e s s but with the 

age the p lan ts have shown increased accumulation of dry matter vdth the highest 

Values at ha rves t . In a l l the three types S^ plant ing dens i ty gives the highest 

dry matter a t 540 days against the lowest in S7 The same t rend was observed In 

PRC. PRM. & PRT, 
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F I G U R E 17. 

Inter-3?elationship among Leaf Area Index, Net Assimilation Rate and 

Dry matter Production under d i f fe ren t spacing of D.floribunda. 

P R C = Represents Plants Raised from Cj-own Port ion. 

P R K = Represents Plants Raised from Middle Port ion. 

P R T = Represents Plants Raised from Tip Port ion, 

Solid Circles represents Dry matters production ( DM ) . 

Hollow Circles represents Lesuf Area Index { LAI ) . 

Hollow Traineles represents Net Assimilation Rate ( NAR ) . 
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Table No. 33.a . 

i f l 'ects of planting dens i t ies cm Net Aesimilation Rate 

(lO"^gin.cin-%ay'"-^plant-^ ) of D. floribunda. 

Planting 
densi t i e s 

^ 

h 
S3 

h 
S5 

% 

a? 

>3ean 

a. + 

60-120 

2.20 

2,21 

2.05 

1.95 

1.88 

1.80 

1.72 

1.97 

0,071 

120-180 

3.A6 

3.A2 

3.35 

3.30 

3.21 

3.10 

3.01 

3.26 

0.062 

P fiC 

Dav ,̂ ^ t e r p3.fuitin^ 

180-240 240-360 

• 2.48 

2 . U 

2.43 

2.41 

2.37 

2.28 

2.19 

2,37 

0.038 

0.82 

0.75 

0.67 

0.62 

0.55 

t).47 

0.42 

0.614 

0.054 

360-420 

2,85 

2.80 

2.73 

2.66 

2.61 

2.54 

2.46 

2.66 

0.052 

420-480 

3.72 

3.65 

3.57 

3.51 

3.45 

3.36 

3.24 

3.50 

0.062 

480L.540 

0.86 

0.80 

0.77 

0.73 

0.67 

0.58 

0.51 

0.70 

0,047 

Mean 

2.34 

2.29 

2.22 

2,17 

2.10 

2.02 

1.93 

2.15 

0,055 
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Table No. 33 .b . 
iJffecta of planting dens i t ies oi Net Asairaation Rate 

(10-^gm.cm-2(iay-lpiant-l ) of D.floi^bui^da. 

F Rl-i 

Planting 
dens i t ies 

^1 

^2 

S3 

h 
S5 

% 

S7 

Wean 

SE i 

60-120 

1.85 

1.72 

1.61 

1.52 

1^0 

1.28 

1.19 

1.51 

0,089 

120-180 

, 3.05 

2.92 

2.85 

2.77 

2.73 

2.65 

2.56 

2.79 

0.062 

Days 

180-2i0 

2.31 

2.20 

2.10 

2.05 

1.92 

1.81 

1.68 

2.01 

0.083 

a f t e r plant ing. 

240-360 360^20 

0.73 

0.68 

0.62 

0.55 

0.A9 

.0.A2 

0.36 

0.55 

0.051 

2.62 

2.52 

2.40 

2.21 

2.06 

1.95 

1.80 

2.22 

0.115 

A20-i;80 

3.52 

3.A1 

3.33 

3.18 

2.95 

2.80 

2.72 

3.13 

0.117 

A80-5A0 

0.76 

0.73 

0,68 

0.60 

0,5A 

0.A8 

0,A3 

0.60 

0.047 

l^an 

2.12 

2.02 

1.9A 

1.84 

1.72 

1.62 

1.53 

1.82 

0,081 
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Table No. 33.C, 
Kffects of planting dens i t ies on Net Aaaimilation Rate 

(lO-^gm. cm-^a j r^p lan t - l ) D. floribunda. 

F RT 

Planting 
dens i t i e s 

\ 

^2 

S3 

h 
S5 

% 

S7 

K«an 

S t i l 

60-120 

2.05 

1.96 

1.88 

1.80 

1.71 

1.66 

1.52 

1.79 

0,069 

120-180 

3.32 

3.20 

3.08 

2.95 

2.86 

2.80 

2.71 

2.99 

0.083 

Dg^s 

18QL240 

2.40 

2.34 

2.25 

2 . U 

2.05 

1.95 

1.88 

2 . U 

0.C74 

a f t e r planting 

240-360 

0.78 

0.72 

0.65 

0.60 

0.54 

0.43 

0.38 

0.58 

0.055 

360-420 

2.78 

2.70 

2.61 

2.50 

2.41 

2.33 

2.20 

2.50 

0.078 

420-480 

3.68 

3.62 

3.55 

3.48 

3.39 

3.28 

3.05 

3.43 

0.082 

480-540 

0.82 

0.76 

0,70 

0,66 

0.62 

0.54 

0,48 

0,654 

0.045 

lean 

2.26 

2.18 

2.10 

2.01 

194 

1.85 

1.74 

2.01 

0.069 
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Table No. 3/^.a. 
-1 

Diy matter production (gm, plant ) of X>*floribundft 

i n respect of different planting dens i t i e s . 

PRO 

Planting 
dens i t ies 

^1 

^2 

b 
^ 

h 
h 
S7 

tean 

SE + 

1s t year growth 

60 

38.2 

37,9 

37.5 

36 .A 

33.6 

31.A 

28.1 

34.73 

UU5U 

120 

55.6 

53.1 

52.6 

50.5 

-46.2 

Ai.e 

35.2 

A7.82 

2.756 

180 

90.2 

85,1 

80.2 

72.1 

64.5 

56.6 

A6.A 

70.72 

5.990 

Days af ter 

2A0 

106.3 

98.6 

94.2 

85.6 

76.2. 

66.4 

55.1 

83.20 

6.932 

planting 

2nd 

360 

U 0 . 6 

128.5 

122.4 

113.6 

98.7 

86,1 

70.5 

108.62 

9.375 

year growth 

420 

184.4 

171.5 

160.2 

148.4 

130.7 

116.4 

98.2 

1A4.25 

U.656 

480 

236.5 

222.3 

210.4 

196.5 

174.2 

155.9 

135.6 

190.20 

13.832 

540 

304.6 

288.8 

275.5 

260.4 

234.4 

211.5 

187.3 

251.78 

16.095 

Mean 

U4.55 

135.72 

129.12 

120.43 

107.31 

35.73 

82.05 

116.41 

8.498 
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Table No, 34 .b . 
Diy matter production ( gm. plant-^ ) of fi, floribunda 

in respect of different planting dens i t i e s . 

Planting 
dens i t ies 

Si 

^2 

S3 

h 
h 
\ 

S7 

Mean 

SE + 

Ist 
60" 

31.2 

30 J^ 

29.8 

28.3 

26.7 

25.5 

25,1 

28 ,U 

0.919 

; ^ a r growth 
120 

A7.2 

AA.8 

A2.5 

40.4 

37.2 

32.6 

30.1 

39.25 

2.380 

180 

72,4 

67.8 

65,2 

60,5 

57,1 

50.0 

41.6 

59.23 

4.037 

Days a f te r 

240 

86.8 

80.4 

79.3 

74.1 

67.4 . 

59.8 

50.2 

7 l . L i 

4.848 

plant ing, 

360 

U 8 . 5 

110.2 

108.0 

98.5 

88.2 

78.5 

6ZJ, 

94.90 

7.469 

2nd ^ a r growth 
420 480 540 

158.8 

150.1 

1A2.6 

132.5 

120.6 

106.9 

90.1 

136.47 

9.427 

203.6 

194.7 

184.5 

170.2 

158.2 

139.0 

120 .A 

167,94 

11.793 

270,7 

255,2 

240,7 

225,4 

210.8 

188.2 

163.6 

222.08 

U.237 

Mean 

124.27 

116.70 

111.57 

103.73 

95.77 

85.06 

72.93 

101.43 

6.857 
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Table No. 3 i .c , , _^ 
Biy Batter production (gm. plant ) of D. floribunda 

in respect of different planting densit ies. 

£_0 

Planting 
densities 

h 
h 
h 
h 
S5 

^6 

S7 

l'*an 

SE + 

1st 

60 

36.8 

35.6 

34.1 

32,5 

31.7 

73^ 

27.0 

32.M 

1.301 

year growth 
120 

^3,U 

51.0. 

48.6 

46.8 

42.5 

38.7 

34.6 

45.08 

2.567 

180 

83.4 

80.1 

73 .A 

68.5 

61.2 

54.3 

46.0 

66.70 

5.162 

Da^s af ter 

240 

98.5 

94.3 

86.0 

81.0 

73 ..5 

64.8 

54.3 

78.98 

6.025 

planting 

360 

132.2 

126.7 

116.8 

107.2 

96.4 

83.3 

69.2 

104.54 

8.701 

• 

2nd 
420 

176.3 

167.9 

155.1 

3A0.6 

128.5 

113.6 

96.2 

139.74 

10.989 

year growth 

480 540 

228.5 

218.0 

203.4 

188,2 

170.3 

151.4 

130.6 

184.34 

13.479 

292.6 

281,0 

266.2 

250.7 

230.1 

204.3 

180.5 

243.63 

15.483 

Mean 

137.71 

131.88 

122.95 

1U.43 

104.27 

92.47 

79.80 

111.93 

7.958 
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YIELD ATTRIBgrES 

'iani yield : Variation in yam yield kg. per plant under different 

spacing have been presented in Table 35.a.. to 35.c and Fig, 18. 

It has been clearly evident from the Table 35.a. to 35.c. and Fig,i8. 

that the yam yield decreased coxrespondingly with the increase of planting 

densities from Ŝ  to Ŝ  in PRC, PRM & PRT, The highest yield per plant 

recorded in Ŝ^ of PBC being the value 1.886 kg. (fresh). The Ŝ^ , Sg & S^ 

treatment only varies signifacntly with the other txeatnents but Ŝ  , Ŝ & Sj 

treatment does not varies significantly with each other. However the S. plant, 

ing density showed significant difference with the other planting densities. 

The lowest yield found in Ŝ  planting ddhsity of PBC. 

The similar trend also observed in PSM & PRT (Table 35.b. & 35.c.} 

i^ere the highest fresh yam yield were also recorded in Ŝ  treatment being the 

values 1.795 kg/plant and 1.842 kg. per plant respectively. 

It had been found that the Ŝ  spacing of PRC and PKC(Table 35.a,& 35.c.) 

were the best for attaining the highest y«m yield per piLant basis. 

Dry Vine yield : The data presented in the Table 35,a. to35.o. & 

Fig. 18 revealed that the dry vine yield in kgyplant also decreased corres. 

pondingly with the increase in planting densities from S^ to Ŝ  both in PRC, 

PRM & pRT. It was also evident from the data ( Table 35.a.) that the vine 

yield increased with the decrease in planting density. The highest dry vine 

yield coirespondingly gives highest yam yield in mlnijnum planting population 

per unit area. 
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F I G U R E 18 . 

Effects of p lant ing dens i t i e s on 'yam' y ie ld and dry vine y ie ld (Kg/Piant) 

a t the f i n a l s tage of harvest ing (733 days) of 

D, f lor ibunda . 

Obliquely l ined bar represents Plants Raised from Crown por t ion . 

Dotted ba r represents Plants Raised from Middle por t ion. 

Empty ba r represents Plants Raised from Tip por t ion. 
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Table No. 35.a. 
Effects of planting densities on "Yam" yield end dry Vine 

yield (kg./plant) at the final stage of harvesting (720 days). 

PR C. 

Planting 
densi t ies . 

Si 

S2 

S3 

h 
S5 

S6 

S7 

fie an 

SB i 

I 
I 
I 
I 

Ity vine yield 
(kgyplant) . 

0.168 

0.160 

0 ,U8 

0,13A 

0.116 

0,096 

0,085 

0.129 

0.012 

1 
Yam yield 

"• \ 

Fresh i 

1.886 

1.825 

1.758 

1.656 

1.320 

0.980 

0.705 

]*M7 

0.173 

. 

(kg./plant 

Dry 

0.518 

0.503 

0J,90 

0.^63 

0,370 

0.276 

0,201 

0./^03 

0.047 

JPeroentage of 
moisture. 

72.5 

72.4 

72.1 

72,0 

71.9 

71,8 

71.A 

72.01 

o.u 
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Table No. 35.b. 
iiffecte of planting densities on "Yam" yield and dry vine 

yield (k€./pl«nt) at the final stage of harvesting (720 days). 

P R K 

m ^ 

1 

Planting 
d e n s i t i e s . 

h 
S2 

S3 

h 
S5 

% 

s? 

^ean 

SL + 

Dry vine yi< 

0.151 

0.135 

0.122 

0.110 

0.100 

0.085 

0.071 

0.110 

0.010 

I 
9ld I 

1 

/ 

Fresh 

1.795 

1.7U 

1.630 

1.525 

1.220 

0.920 

0.646 

1.350 

0.164 

lam yield 

I 
I 

• 

(kgypla 

Dry 

0.488 

0.468 

0.44S 

0.421 

0.340 

0.257 

0.182 

0.372 

0.044 

tnt) 
i 

i 
Percentage of 

moisture. 

72.8 

72.7 

72,5 

72,3 

72,1 

72.0 

71.8 

72.31 

O.IAO 
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Table No. 3 5 . c . 
Effects of planting dens i t i e s on "Yam" yield and dry vine 

yield (kgyplant) a t the f i n a l stage of harvesting (720 days) . 

y R T 

Planting 
dens i t i e s 

h 
h 
S3 

h 
S5 

% 

S7 

hfean 

SL + 

I 
I 
I 
I 

Dry vine yield 
(kg./plant) 

0.15A 

0 .U7 

0.138 

0.125 

0.112 

0.090 

0.081 

0.121 

0.010 

i 
h 
I 

Yam yield 

Fresh J 

1.842 

1.796 

1.735 

1.610 

1.300 

0.951 

0.694 

1^18 

0.170 

{kg^ plant) 

Lty 

0.493 

0.484 

0.468 

0J,36 

0.353 

0.258 

0,189 

0.397 

0.036 

I 

i 

Percentage of 
moisture. 

73.2 

73.0 

73.0 

72.9 

72.8 

72.8 

72.7 

72.91 

0.063 
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Qioa^enin percentage i Variation in diosgenin percentage ( dry 

weight basis) of individual spacing treatment have baen presented in the Tabl« 

3fc. 

The data x«vealed that the none of the spacing treatment shwoed re . 

markable variation in the diosgenin content, but varies s igni f icant ly in d ios ­

genin content in FHC, pRM & PRT, The highest diosgenin content recorded in 

PRT followed liy PRM & pRC. The diosgenin percentage was measured in an indi­

vidual treatsent on an average and found odniiaam 3*32 ^ ( Table 36. ) in 

Crown of pRC and the maximam was 3,Sl^ % in Tip portion of pRT. 

Comparing a l l the spacing treatDtents and the types of planting 

materials, the diosgenin content found maximTJin in the Tip portion* 

Yam yie ld and diosgenin y ie ld per hactare : Analysis of y ie ld data 

per hectare basis have been presented in Table 37 ,a . to 37,c« Fig, 19. under 

different spacing sho\jed s ignif icant variations anwng themselves. 

In PRC, the masdmum potential y ie ld both in fresh & dry yam yield 

and diosgenin yie ld were found in S, planting densit ies having the values 

36,799 Ml/ha (fresh) and 0,3683 Ml/ha (drjr weight basis) respect ive ly . Consi­

dering the survival percentage (97.1 %) in S^ of pRC, the actual y ie ld in yam 

and diosgenin was recorded 35,732 Ml/ha(fresh) and 0.3576 MT/ha (dry weight 

basis) respect ively , \^th the increase in planting densi t ies the yam yield 

also increased upto S, treatments but decreased from S5 to S7 of PRC. 

The similar trend also observed in PRM & PRT. Con^aring the three 

types ( PRC, PRM & PRT ) , the highest y ie ld observed in S^ of PRC followed 

by PRT & PRM. 
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Table No. 36. 
Variation in I>i08genln percentage (dry wt, bas i s ) 

under d i f fe ren t plant ing d e n s i t i e s . 

T7pe of 
p l a n t i n g 
materieLlJ 

F R C 

P R M 

f R T 

" • 

I 
I 

P l a n t i n g 
d e n s i t i e s 

h 
S2 

^3 

h 
h 
% 

s? 
Vean 

SL + 

3 l 

^2 

S 

S5 

^6 

% 

Ms an 

SL + 

S i 

S2 

h 
^ 

25 
^6 

s? 
I'^an 

iiE i 

I _ _ , 
j W'ovm 

3 .36 

3.37 

3.37 

3.36 

3 .35 

3 .32 

3 .32 

3 .35 

0.008 

3 .^5 

3J,3 

3,/*5 

3 .46 

3 .44 

3 .44 

3 .42 

3 .44 

0.005 

3 .54 

3 .55 

3 .55 

3 .56 

3.53 

3.55 

3.5A 
3 .545 

0 .003 

eg of Dlosgenln 

i' 
..I 

l-aadle JT 
I 
I 

3 .62 

3 .62 

3 .62 

3 .63 

3 .63 

3 . 6 1 

3 .61 

3 .62 

0 ,003 

3 .68 

3 .68 

3 .67 

3 .69 

3 .68 

3 .69 

3 .67 

3 .68 

0 .003 

3 . 7 5 

3.75 

3.74 

3 ,76 

3 .75 

3 .7b 

3 .74 
3 . 7 5 

0 ,003 

Tip 

3 .75 

3.74 

3 .75 

3 .75 

3 .76 

3.73 

3 .72 

3.9A 

0.005 

3.77 

3.77 

"3.77 

3 .78 

3 .76 

3.77 

3 .78 

3.77 

0 .002 

3 .83 

3 .83 

3 .83 

3.84 

3 .82 

3 .83 

3 .82 
3 .82 

0 .002 

A 
Veen 

3.576 

3 .576 

3 .580 

3.580 

3 .580 

3,553 

3 ,550 

3 ,570 

0 ,005 

3 ,633 

3 . 6 2 6 

3 .630 

3 .643 

3.626 

3 .633 

3 .623 

3 .630 

0 .002 

3 .706 

3 .710 

3 .706 

3 .720 

3 ,700 

3 .713 

3 .700 
3.707 

0 .002 
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F I G U R E 19. 

Effects of Planting dens i t i e s on the production of 'yam' (fresh and dry) 

and diosgenin y ie ld ( MT/ha) of D, f lor ibunda. 

F i l l e d bar represents the ac tua l y i e l d . 

Empty bar represents the po ten t ia l y i e l d . 

Obliquely l ined bar represents Plants Raised from Crown port ion. 

Dotted bar represents Plants Raised from Mddle por t ion . 

Solid bar represents P lants Raised from Tip por t ion . 
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Effects of plant ing dens i t i es oa the production of "Yam" 

(fresh and dry) and Diosgenin yield ( K l /ha , ) , 

P R O 

Planting 
dens i t i e s 

Si 

^2 

S3 

H 

S5 

S6 

s? 

Mean 

SE i 

J Pot 
*_ Yam jrie 

Y J'resh 

23.282 

27.035 

31.280 

36.799 

36.665 

36.296 

3A,BU 

32.310 

2 . 0 a 

« n t i a l y ie ld 

Id ( KT/ha. ) 

I Dry 

JL „ 
6.39/f 

7.iV5l 

8.718 

10.288 

10.277 

10.222 

9.925 

9.039 

0.595 

X Diosgenin 
i y i e l d (Ml/ha, 

0.2286 

0.2664 

0.3121 

0.3683 

0.3679 • 

0.3631 

0.3523 

0.3226 

0.0211 

Actual y ie ld 

i Yam yield ( l^/ha) 
'' r ^ ' ^ e s h I Dry 

r i 

22.910 

26.548 

30.404 

35.732 

35.382 

34 .8U 

33.178 

31.285 

1.365 

6.292 

7.317 

8.474 

9.990 

9.917 

9.813 

9.459 

8.751 

0.549 

i Ed-osgenin 
i y ie ld (Ml/ha) 
I 

0.2250 

0.2616 

0.3033 

0.3576 

0.3550 

0.3486 

0.3357 

0.3124 

0.019 

I Survival 
I . 

98.4 

98.2 

97.2 

97.1 

96.5 

96.0 

95.3 

96.95 

0J,2A 
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Table No. 37 ,b . 
Effects of planting dens i t ies on the production of "Yam" 

(j*'resh and dry) and Oiosgenin y ie ld (I'O/ha.). 

Planting 
d e n s i t i e s . 

H 
S2 

S3 

h 
S5 

H 
S7 

Mean 

SE + 

} I } y i e ld (MT/ba.) 
I Fresh J Diy | 
1 I . I 

22,159 

25.391 

29.002 

33.888 

33.887 

34.07A 

31.900 

30.a^3 

1.787 

6.024 

6.93/i 

7.971 

9.865 

9.860 

9.518 

8,987 

8.A 51 

0.573 

0 . a 8 8 

0.25U 

0.2893 

0.3588 

0J575 

0,3iS7 

0.3256 

0.3067 

0.0208 

1 
J Yam ; r: ' 
y i?resh 

JL . .. 
18.990 

21.580 

24.536 

28.500 

28.194 

28.281 

26.350 

25.204 

1.404 

Acti 

jdeld (KT/ha) 

X Dry 

JU 
5.162 

5.893 

6.743 

7.868 

7.857 

7,800 

7.423 

6.963 

0.407 

lal yield 

I Diosgenin i ^ of 
j y ie ld (MT/ba)\ Survival 

0.1875 

0.2136 

0.24A7 

0.2866 

0.2849 

0.2833 

0.2689 

0.2527 

0 .0U8 

85.7 

85.0 

84.6 

84.1 

83.2 

83.0 

82,6 

84.02 

0.A32 
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Table No. 37 .0 . 
Effects of planting dens i t ies on the production of "Yam" 

(iJ'resh and dry ) and Diosgehin yield ( KT/ha.) 

f R T 

Planting 
dens i t ies 

S i 

S2 

S3 

S A 

S5 

36 

S7 

>isan 

S£ + 

I 
I 
j Yam yie ld 
1 ij'resh J 

i. I 
22.739 

26.606 

30.371 

35.776 

35.710 

35.222 

34,271 

31.599 

l . % 3 

(MT / ha.) 

Dry 

6.086 

7.169 

8.327 

9.688 

9.605 

9.555 

9.333 

8.537 

0.535 

. yield 

J lUosgening 
V y i e l d (Ml/ha 

0.2255 

0.2659 

0.3086 

0.36Q(^ 

0.3553 

0.3547 

0.3453 

0.3165 

0.0196 

.-

I 
"l ., 

{ Yam yield (hT/ha 

J i''resh \ Dry 

19.827 

23.040 

26.502' 

30.411 

30.188 

29.375 

28.445 

26.798 

1.518 

5.306 

6.209 

7.094 

8.235 

8.197 

7.969 

7.746 

7.251 

0.423 

Actual y ie ld 

1 
Diosgenin 
yie ld (^flyha.) 

0.1966 

0.2303 

0.2629 

0.3063 

0.3032 

0,2958 

0.2866 

0.2688 

0.0157 

1 
i ^ of 
J Survival 

87.2 

86.6 

85,2 

85.0 

83.6 

83.4 

83.0 

84.85 

0.613 
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NUTRIENT ACCIMIUTICM 

Nitrogen accumuj^fttion : A perusal of data i n Table 38 revealed 

that the accumulation of Nitrogen in a l l the treatments of PRC, PEM & PRT 

decreased correspondingly with the increase of planting densit ies from S-ĵ  to 

S7 and in each year of growth, A declining trend observed at f inal stage of 

harvesting. The minimum nitrogen aboumulation observed in Sj and maximum in 

S of both PRC, PRM & PRT, 

Phosphorus accuroulatioB : It hsis been revealed from the data 

presented in Table 39. that there was a trend towards the increase in phos­

phorus content of whole plant with the decrease in planting densit ies during 

the 2nd year growth. Notwithstanding that there has been considerable f a l l 

in phosphorus accumulation at the f inal stage of harvesting. The same trend 

was observed in PRC, PRM & PRT, However, there was no s ignif icant difference 

with PRC & PRT but pRM have s ignif icant difference with PRC & pRT. 

Potassium accumulation : The data revealed that from the Table AO, 

that the potassium accumulation increased with the advancement of growth but 

declining trend was noticed during the end of 2nd year growth and found s ign i ­

f icant difference in potassium accumulation. With the decrease in planting 

densit ies correspondingly decreased in potassium accumulation in a l l the three 

types - PRC, PRl-l and PRT, The highest value have been recorded in Ŝ ^ plant­

ing density in each type whereas lowest values have been observed in S.̂  plant­

ing density. 
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Table No, 

Type of 
plant ing 
mater ia l s 

P R O 

P R K 

P R T 

38, 
Nitrogen Aocmmlation ( i n %) 

I 

X Planting 
J dens i t i e s 

Si 

^2 

S3 

\ 

^ S5 

% 

37 
I'Ban 

SE i 

Si 

S2 

S3 

SA 

S5 

S6 

^ 

i-jean 

SE + 

S i 

S2 

S3 
ŝ  
S5 

S6 

S7 
Ms an 

St; + 

in whole p lant i n di f ferent 

Jtages of growth under d i f fe ren t plant ing d e n s i t i e s . 

I 
X.^.m. 
Y I s t year 
I grovrth 

1.768 

1.724 

1.683 

1.638 

1.569 

1J,05 

1.387 
1.596 

0,057 

1.720 

1.692 

1.583 

1.504 

1.A92 

1.366 

1.237 

1.513 

0.065 

1.725 
1.681 

1.633 

1.598 

1.524 

1.380 

1.300 

1.550 
0.060 

Suoces sive stages of growth 
J 2nd year | F ina l stage 
J growth Y ha rves t ing . 

1.964 

1.935 

1.902 
1.825 

1.738 

1.632 

1.504 

1*769 
0.059 

1.782 

1.755 

1.696 

1.675 

1.582 

1.437 

1.396 

I .618 

0.057 

1.802 
1.783 

1.742 

1.690 

1.637 

1.592 

1.450 

1.671 

0,046 

1.495 

1^452 

1.408 

1.396 

1.352 

1.321 

1.300 

1.389 
0.026 

1.368 

1.350 

1.289 

1.222 

1.175 

1.150 

1 .U8 

1.238 

0,037 

1.385 
1.360 

1,316 

1.289 

1,252 

1.205 

1.182 

1.284 
0.028 

i 
X o f l Wean, 
I 

1.742 

1.703 

1.664 

1.619 

1,553 

1.452 

1.397 

1.590 

0.048 

1,623 

1.599 

1.523 

1.467 

1.416 

1.317 

1.250 

1.456 

0.052 

1.637 
1.608 

1.563 

1.525 

1*471 

1.392 

1.311 

1,501 

0,044 
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Table No. 39 . 
Phosphorus Accumulation (in f ) in >rfiole plant i n d i f ferent 

s tages of growth under d i f f e ren t planting d e n s i t i e s . 

Type of 
planting 
mater ials 

? R C 

F R K 

-

F R T 

I 
I Planting 

• I dens i t i e s 

Si 

S2 

S3 

S4 

35 

36 

37 

hisan 
Si. + 

Si 

32 
a3 

S5 

% 

s? 
iean 

^ i., 
Sl 

32 
S3 

S6 
07 

I'fian 
SE + 

i 
A Iflt year 
1 growth 

0.155 

0 , U 9 

0 . U 2 

0.131 

0.129 

0.125 

0.112 

0.135 
0.005 

0.151 
0.1i,5 

o.uo 
0.128 

0.125 

0.122 

0.109 

0.131 
0.005 

0 . U 3 

0.L42 
O.LiO 

0.12? 

0.126 

0.120 

0.110 

0.129 

0.004 

SucooBsive st(^«e 
J 2nd year J 
J growth J 

0.179 

0.166 

0.153 

0.M5 

0.140 

0.137 

0.132 

0.150 
0.006 

0.152 

0 . U 9 
0.M5 

0.140 

0.138 

0.133 

0.130 

0.141 
0.003 

0.162 

0.155 
0.148 

0.144 

0.139 

0.135 
0.130 

0.144 

0.004 

of growth 
Final stage of 

harvesting. 

0,145 

0.3A2 

0.137 

0.136 

0.133 

0.128 

0.120 

0.134 
0.003 

0.143 
0.140 

- 0.134 

0.135 

0.132 

0.125 

0.118 

0,132 
0.003 

0.142 

0.138 
0.135 

0.13b 

0.134 

0.124 
0.121 

0,133 
0.002 

1 
I 
I y«an 

i 
0.159 

0.152 

0.144 

0.139 

0.134 

0.130 

0.121 

0.139 
0.004 

0 . U 8 

0.144 

0.139 

0.134 

0.131 

0.126 

0.119 

0.134 
0.003 

0.120 

0.126 
0.133 

0.135 

O . U l 

0.145 

0.149 
0.135 
0.003 
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lable No, 40, 
rotassium "Ocvunuls.tion ( i n % ) in whole planx. in difi aren't 

stages oi gro\/ta under d i f re ren t plsuiting d e n s i t i e s . 

Type of 
p l a n t i n g 
liiate r i a l s 

P R C 

r R h 

P R T 

i f l a n t i n g 
\ d e n s i t i e s a 
1 

^1 

% 

S5 

^6 

s? 
^fian 

SK ± 

Si 

^2 

33 

35 

% 

^ . 

X'iean 

Sii. + 

2 l 

^2 

^3 

h 
^5 

% 

^ 

i'fiaii 

a£. 1 

r 
\ 

A 
1 s t year 
growth 

3 ,270 

3 ,2b3 

3 .251 

3 .240 

3 .235 

3 . K 2 

3.027 

3,204 
0.033 

3.267 

3.254 

3 .242 

3 .233 

3.227 

3.135 

3 .018 

3.196 

0.034 

3.264 

3,258 

3 .249 

3.237 

3 .221 

3.1AG 

3 .022 

3 .198 

0.018 

îuciXiafiijLe., stages 
I 2nd y e a r 1 
1 growth V 

—i————— L, 
4 . 6 8 0 

4 .673 

4 . 6 5 1 

4 . 6 4 6 

4 . 6 3 5 

4 .603 

4 .625 

4 .644 
0 .010 

4 . 6 7 2 

4 . 6 6 1 

4 . 6 4 2 

4 . 6 3 1 

4 . 6 2 5 

4 . 6 0 8 

4 . 6 0 1 

4 .634 

0 .009 

4 . 7 0 2 

4 . 6 6 8 

4 . 6 4 9 

4.637 

4 . 6 2 1 

4 . 6 1 0 

4 . b 0 2 

4 . 0 4 1 

0.013 

i^inal s t a ^ e of 
h a r v e s t i n g . 

3 .572 

3,569 

3 ,565 

3.523 

3.500 

3 .475 

3 .461 

3.523 
0.017 

3,534 

3 .528 

3.506 

3 .495 

3 .470 

3.447 

3 .435 

3.487 

o.ou 

3.569 

3 .561 

3 .550 

3.518 

3.492 

3 .451 

3 .433 

3 ,510 

0 .020 

¥ i-e an 

3.340 

3.335 

3.822 

.'3.803 

3.790 

3,740 

3.704 

3,790 

0,019 

3.824 

3,834 

3.796 

3.786 

3.774 

3.730 

3.684 

3.772 

0.018 

3.845 

3.829 
3.816 

3.797 

3.778 

3.733 

'i'.bQ'^ 

3.783 

0,021 
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D I S C U S S I O N 

In respect to the ixssponsea of Qjoscorea fjloribunda I^art, & Gal. to 

di f ferent spacing for commercial u t i l i z a t i o n , the r e s u l t s revealed tha t the 

successive increamsnts in planting dens i t i e s from Sj to S7 showed correspon­

ding decrease in LAI at a l l the growth s t a g e s . The higneat LAI value was 

recorded in S^ ( 90 cm X 90 cm ) spacing of Crown plants followed by Tip and 

Kiddle p l a n t s . I t has been observed tha t c loseer planting from Sr to Sy 

delayed the hastening of leaf formation due to more competotlon among the 

plants and probably received a hardship to be es tabl ished for new growth to 

get the maximum surface area for photosynthesis resul t ing the l e s s amount of 

above ground biomass. Thus photosynthetlo surface i s very much reduced in 

the c loser planting having the longer shoots and less number of leaves with 

smaller s i z e s . This i s also supported by Morton (19^8) who concluded tha t 

LAI i s dependent on leaf growth. Similar ly the widest spacing received the 

l e a s t competetion among the plants to e s t a b l i s h was r e su l t i ng in hif,her LAI 

values and RLGR va lues . The values of RLGR found to be higher probably due 

to the e a r l i e r sprouting and maximum of t o t a l leaf surface in Crown plants 

followed by Tip and Middle p l an t s . This observatiwis also i s in confirmity 

with Martin and Watson (19A8), 

The accelerated OGR under d i f f e r en t spacing can be a t t r i b u t e d to 

p a r a l l e l increase i n dry matter production, probably due to maximum photo-

synthe t ic surface, ava i lab le in connection with widest spacing. The respon­

ses of CGR, NAR and DM production to population changes was approximately 

l i n e a r and the slopes of the curves for the d i f fe ren t plant population were 

themselves in l i n e a r r e l a t i o n s h i p to the plant population per u n i t a r ea . 
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Table No. 4 1 , 
Co-rrelat ion aiLong C G R, i-J A R and D h t uncler dif le rent 

spacing/plant ing dens i t i es of Jj, f lor ibunda. 

P R C (Plants Raised from Crown) 

P l a n t i n g 
d e n s i t i e s . 

h 
S2 

S3 

\ 

S5 

h 
^ 

C G R (gn.day Dlant ) 

* Mean v a l t ^ s 

1 

0.593 

0.564 

0.532 

0.499 

0.451 

0wV03 

0.360 

^ ( 1 , 3 ) " 1 - 0 0 1 

h 
S2 

S3 

h 
% 

% 

^ 

^ ( 1 , 3 ) 

^1 -
S2 . 

S3 
ŝ  
S5 
% 

^ 

"•(1,3) = 

0.537 

0.499 

0.465 

0.4AO 

0.413 

0.365 

0.314 

= 1.048 

I 
0.568 
0.546 
0.515 

0.488 
0.444 
0.39 A 
0.347 

i.on 

"•(2,3) 

IJli; (: 

' ' ( 2 , 3 ) = 

NAR(lO"^pm. 
* Mean 

2 

2 .34 

2 .29 

2 . 2 2 

2.17 

2 .10 

2 .02 

1.93 

=1.007 

,ca" dsgr" g_lant" 

v a l u e s 

•^)D h P i ^ . p l ^ t - l ) 

* tean v a l u e s 

3 

1 M . 5 5 

135.72 

129.12 

120.43 

107 .31 

95 .73 

82 .05 

* pooled mean upto 540 d a y s . 

P l a n t s Raised from Middle 

2 .12 

2 . 0 2 

1.94 

1.84 

1.72 

1.62 

1.53 

= 0.9935 

* • 

:R_T ( P l a n t s Raised from Tip) 

"•(2,3) 

2 .26 
2 .18 
2 .10 

2 . 0 1 
1.94 
1.85 

1.74 

= 0.9987 

124.27 

116.70 

111.57 

103.73 

95.77 

85.06 

72 .93 

137 .71 
131.88 
122.95 

I U . ^ 3 
104.27 

92w^7 
7 9 . 8 0 
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The s imi la r observation was recorded by Baker (I96/I), The lower values of CGR 

mae be due to reduced leaf area index and leaf growth r a t e on account of leaf 

senescene at older s t ages . The CGR value in the widest spacing has been found 

to be the highest ij» S^ of Crown plants followed by Tip and Middle p l a n t s . More 

c lose r planting showad a l i nee r f a l l in CGR and which may be due to a l im i t a ­

t ion in the supply of l i g h t to the lo\jer leaves a t the advanced stages of 

growth bringing in â i uaproportlonal RiCReven a t equal l eve l of f e r t i l i z e r 

supplied* 

The data was analysed s t a t i s t i c a l l y i a connection with the ef fec t 

of NAR and i t has been noticed tha t liiero was a l i n e a r declinationNDf NAR 

from S^ to Sj of a l l the three types of the plant ing ma te r i a l s . However 

more c lose r planting showed a depression in NAR, The increasing trend of 

NAR was noted to vary d i r e c t l y with the spac ings . Thus more c lose r p lant-

t i n g resul ted in to the decreasing trend of NAR, i^efeas more widest spacing 

gives the highest NAR, No repor ts are avai lable in t h i s l i n e of works in 

the h i l l s of Darjeel ing, 

The data on DM production revealed t ha t there i s a correspond­

ing decrease in dry mat ter accumulation id.th the increase i n plant ing densi ­

t i e s i n a l l the planting types . Increase in DM has been observed i r r e spec t ive 

of the treatments with the advancement of growth. The r a t e of dry me.tter 

accumulation has taken a momentum from 360 days onwards. In a l l the three 

types the widest spacing gives the highest dry mat ter production and the 

lowest was recorded in the c loses t p l an t ing . This has a lso been observed 

by Cbruzsrio, Delpin and Roark (I964) , Randhawa e t a l (1968). 

Variat ion in y»m yie ld per p lant under d i f f e ren t spacing have 

been found c l e a r l y and the yam yie ld was noted to decrease coirrespandingljr 
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Table No. A2. 
Co-rrelat ion among Dry Vine y i e l d , Dry Yam y ie ld and 

Diosgenin percentage at the f i na l stage of harvest ing of D.floribunda 

^, X. Iky Vine y i e l d 
P l a n t i n g '^ / . ' r • 
d e n s i t i e s - ^ / p l « i * 

(Maan v a l u e s ) 
1 

Si 

^2 

% 

^ 

S5 

% 

^ 

« 

32 
S3 

% 

^ 

: 

^2 
S3 

S5 

S7 

"• ( i . s ; 

Pooled 
Grown1 

' ( l - ,2) 

"•(1,2) = 

0.168 

0,160 

0#U8 

0.13A 

0,216 

0.096 

0.085 

) = o-^^oo 

mean v a l u e s of 
Middle & Tip 

0.151 
0,135 
0,122 

o.uo 
0,100 

0,065 

0,071 

= O '^ ' l ' i l 

0,154 
0.1A7 
0,138 
0.125 
0,112 

0,090 
0 ,081 

0-%\'}-'o 

P R O ( P l a n t s Ra ised from Crovn] 

Dry Yam y i e l d 
k g , / p l a n t 

(>JBan v a l u e s ) 

_ . 2 „ 
0 ,518 

0,503 

0,A90 

0,463 

0 ,370 

0,276 

0 ,201 

' ' ( 2 , 3 ) = 
0 - 6 ? ' • ^ 

1 

Diosgenin percentage 

* (Mean v a l u e s ) 

3 .576 

3.576 

3 .580 

3 .580 

3 .580 

3.553 

3 ,550 

PRM ( P l a n t s RaisQd from Middle) 

0wt88 

0,^68 

0,448 

0 ,421 

0.340 

0,257 

0,182 

^"(2,3) 

JL3J^ (P lan ts 

0,493 

0,468 
0,436 
0.353 

0.258 

0 .189 

""{2,3) -

= 0-

! Raise 

0't|b6-! 

IS 6̂ 2 

d from 

\ 

Tip) 

3 .633 

3 .626 

3 .630 

3.643 

3.626 

3 .633 

3 .623 

3.706 
3 .710 
3.706 

3 .720 
3.700 

3 .713 

3.700 
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with the increase of plant ing dens i t ies from Ŝ^ to S7 of pRC, PRK and PRT. 

The Sĵ  , 3 - and S^ spacing showed a s ign i f ican t v a c a t i o n as compared to 

other spacings but S^ , Ŝ ^ and Sj spacing did not show any var ia t ion s ign i ­

f i c a n t l y with the other spacings . The s imi la r trend have also been observed 

in Middle and Tip p l a n t s . The low yie ld per p lant may probably due to the 

reduced s ize of the tubers f o r competetion of the plants in the same agro-

c l imat ic condition (Cruzado e t a l , 1964), The widest spacing gives the 

higher r a t e of vine growth with la rger leaves r e s u l t i n g in downward t r a n s ­

locat ion of carbohydrates. The highest dry vine y ie ld correspondingly given 

the highest yam yie ld in mlniinum plant ing population per u n i t a rea . The 

diosgenin percentage was not affected by the plant ing dens i t i e s probably due 

to the inher i ted characters of the diosgenin, content in the yam and which 

remained unchango through vegetat ive propagation (Cruzado ct j i l , 19^4 j 

Randhawa e t al. , 1972) , 

Calculating the number of plants per hectare according to the 

spacing from S^ to S7, the survival percentage was detennined. Considering 

the survival percentage, the survived planting population and the yam yie ld 

per plant on an average, i t has been found tha t S, (60 cm X 75 cm) spacing 

of Crown plants showed the highest y ie ld per hectare followed by the Tip and 

middle p l a n t s . The ac tual y ie ld in S, Sc , S^ and Sy spacings did not show 

any s ign i f i can t differences among themselves. So, the optimum spacing has 

bften recorded in S^ spacing of Crown plants followed by Tip and Middle plants 

fo r the remunerative harvest of the c rop . Whereas in geological condit ion of 

Bangalore, Randhawa £ t j d (1966 and 1972) in t h e i r experiment suggested 

60 cm X 60 cm spacing in two years crop of ^ , f lo r ibunda . 
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The nvaximum magnitude of y i e ld has been found in S^ spacing of 

Crown plants but in the Middle p lants the maximum yield has been recorded in 

S5 ( 60 cm X 60 cm) spacing, A persual of net p rof i t or l o s s indicated a 

higher ma i^n of p ro f i t ( table A3 ) i n S^ spacing of Crown p lan ts and Tip 

plants but i n case of Middle p lants the spacing was S5, The pisjfit per rupee 

investment i s found highest i n S, of PRC followed by PRT and PRM. In a l l the 

spacing of Crown plants does not show any loss per r\ipee investment . Compar­

ing the three types of planting mater ia l s and d i f fe ren t p lant ing d e n s i t i e s , 

the best spacing may be recorded as S, ( 60 cm X 75 cm) both in case of Crovm 

and Tip plants fo r a remunerative harvest and in the case of Middle p lants the 

best spacing i s found S5 (60 cm X 60 cm). Though the S^ , S^ and S7 spacing 

of Crown plants showed the higher margin of prof i t than any spacing of t-Siddle 

and Tip plants but due to the l imi ted a v a i l i b i l i t y of the Grown p lan ts these 

may not be acceptable for the plant ing mater ia ls for commBrcially. Consider­

ing the a v a i l a b i l i t y of the plant ing mater ia l s the maximum acceptable margin 

of p rof i t i s achieved in S, spacing of Tip p lan t s per rupee investment . This 

type of f indings are found to be very much s imi la r tha t of the f indings of 

Randhawa e t at(l972)L 

Analysis of N P K accumulation in the p lants revealed t h a t the 

accumulation was found maximum in the widest spacing probably due to l e s s 

competetion among the plants resvilting the uptake of higher amount of a v a i l ­

able nu t r i en t s in the s o i l . But the minimum accumulation weis recorded in the 

close plant ings due to much competetion among the g rea t e r number of p lants 

per unit a rea . The accumulation was lower in the esirly s tages of growth but 

found maximum during the 2nd year of growth followed by the l e a s t duidng the 

dormancy i n a l l the three types of the plant ing m a t e r i a l s . The maximum 

Value were always found in the Crown p l a n t s . 
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Table No. A3. 
KconomicB of Yam production under d i f fe ren t planting 

dens i t i e s of D, f lor ibunda. 

Type of J I Mean yam J c o s t of produo- J Prof i t (+i o r j Net p rof i t 
p lant ing J Planting J y ie ld (dry)} t ion { Loss ( - ) I per rupee 
mater ials j densi t ies . J (kg, /ha . ) } (Rs./kg.) J (Rs./kg.) j investment 

J ^ L» i i L ^M 
SjL 6,292 11.25 + 0.75 + 0.06 
52 7,317 9.73 + 2.27 + 0.23 

53 8fA7l, 8 ^ 7 + 3.53 + 0.A1 

P R O s^ 9,990 7\26 + AJA + 0^65 

S5 9,917 7.A2 + A.58 + O.61 
S5 9,813 7,66 + A.3A + C.56 

S7 9,A59 8.18 +3.82 + 0.A6 

aj_ 5,162 13.71 - 1.71 - 0.12 
52 5,893 12,08 - 0.08 - O.OO6 

53 6,7A3 10,6A + 1.36 + 0.13 

S. 7,868 10,56 + 1.AA + 0.13 
P R M ^ 

55 7,857 ji,36 . + 2.6A iSj^ 

56 7,800 9.6A + 2.36 + 0.2A 

Sjr 7,A23 10 .A3 + 1.57 + 0.15 

52 5,306 13.3A - 1.3A - 0,10 

82 6,209 11.A7 + 0,53 + 0,QA 

53 7,09A 10,11 + 1,89 + 0.18 

P R T Â ^'^^^ 8,81 + 3.19 "LL-?!. 

S5 8,197 8.97 + 3.03 + 0.33 

Se 7,969 9M + 2,56 + 0.27 
S7 7,7A6 9.99 + 2 . 0 1 + 0.20 
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S U M M A R Y 

In connection with the responses of ^ . f loribunda to d i f fe ren t 

spacing and the types of plant ing m a t e r i a l s , the r e s u l t s revealed tha t the 

LAI, OCR, NAR and DM aocumulation has been found to be consJderabl7 decrea­

sed with the increase i n p lant ing d e n s i t i e s . 

Analysis of y i e ld da ta revealed tha t the yam and diosgenin y ie ld 

in consideration with the surv iva l percentage was found to become highest in 

S^ ( 60 cm X 75 cm) of Crown plants followed by Tip and Middle p l a n t s . 

Maximum nu t r i en t accumulation has been observed i n widest spac­

ing and the minimum was i n the c loses t p lan t ing i n a l l the th ree types of 

plant ing m a t e r i a l s . . 

Out of the economical a n a l y s i s , i t appeawd t h a t the a-Cffepiaiite 

crsjliwas found to be the highest in S, spacing of Crown plants in the 

environmental s i t u a t i o n of DarJeeUng h i l l s . 



P A R T - V 

RBSPCWai CF Dloscorea f l o r l b u n d a Mar t . & G a l l . TO DIFFEIENT 

LEVELS CF NITROGEN WITH AND WITHOUT LIME. 



I N T R O D U C T I O N 
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INTRDDUGTION 

l iu t r i t i cna l conditions e f fec t s the general growth of the plants 

as well as the actual formation of the active pr inc ip les (Braun & Jorg, 1969)1 

Different authors claiiaed complete f e r t i l i z a t i o n by NPK in d i f fe ren t dose 

which increased the production of yams and diosgenin content in the ag roc l i -

matic condition of the d i f ferent region, in I nd i a . 

The ^ o i l i n -Darjeeling hi l l - has been noted to be very much acidTc 

in nature and according to different authors the acid so i l i s not congenial 

f o r the growth of var ious plants and for which liming or other processese 

are necessary to cor rec t the s o i l pH, According to Steinbor^^i (.1953), Sarker 

(1976) the 100 % p roduct iv i ty could be possible by the correct ion of the s o i l 

pH through l iming. 

As no report i s avai lable to study the ef fec t of liming on the 

product iv i ty of yai3 and diosgenin y ie ld of Dioscorea f loribunda in acid 

s o i l of Darjeeling h i l l s , the same l ine of investigaticxi has been carr ied 

o u t . 



M A T E R I A L S A N D M E T H O D S 
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MATEfllAIij AND >i,THODS 

"She present inves t iga t ion included s tudies on the affects of 

Varying levels of nitrogen on Dioacorea floribunda Mart, & Gal. grown with 

and without pre-treatment of lime on upland sandy s o i l of Darjeeling h i l l s , 

'vtest Bengal, 

The present inves t iga t ion was carr ied out a t tiie Research Nursery 

of Govt. Ipecac Plantat iwa, Gai r ibas , Darjeeling in the year 1982 to 198/^. 

The s o i l of the experimental p lo t s were sandy-loam type , ac id ic in r eac t ion . 

The average ana ly t i ca l r e s u l t s of i n i t i a l s o i l samples co l lec ted from the 

plots ( 0 - 30 cm, depth ) are presented as follows : 

htechanical ana lys i s , {,<!,)., 

Gravel ; 

Coarse sand : 

?ine sand : 

Silt : 

Clay : 

4.2 

28.8 

37.2 

10,5 

19.3 

Chemical c o n s t i t u e n t s . 

Total Nitrogen 

Available Nitrogen 

Available Phosphorus 

Available Potassium 

Organic Carbon 

0.053 - 0,062 (%) 

0,0116- 0.0131 (% ) 

15,A7 -16,65 kg./ha 

213,60 -221.80 kg/ha. 

pH : ^ - G - ^ ' 8 

The experiments were conducted in two seperate s e t s v i z , one 

'with linse • and the other 'without l ime ' pre- t rea tment , i.acli s e t of exper t -

ment received five l eve l s of ni t rogen and fixed doses of phosphorus and 

potassium as follows : 

1 , " With liroe " treatment = Lime applied a t the r a t e of 1.2 M/ 
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F I G U RE 20. 

R E P = Indicates Replication, 

No 

% 

^2 

N3 

N/ 

= Represents 

= Represents 

= Represents 

= Represents 

= Represents 

0 

50 

150 

250 

350 

Kg. 

Kg. 

Kg. 

Kg. 

Kg. 

Nitrogen 

Nitrogen 

Nitrogen 

Nitrogen 

Nitrogen 

per hectare 

per hectare 

per hectare 

per hectare 

per hectare 
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LAYOUT PLAN (EXPERIMENT No. 4 ) 

RANDOMIZED BLOCK DESIGN S C A L E = l m m . = 30cm. 

REP. I REP n REPm REPn: 

T 
LLJ 

O 
X 

4 ' . 

UJ 

^ 
^ 

No 

Ng 

N4 

N| 

N3 

N, 

N Q 

N2 

N3 

N4 

N4 

No 

N, 

N3 

Ng 
CHA 

Nz 

N, 

•N3 

N4 

No 

Nh 

No 

N3 

Nz 

N, 

N4 

JAL 
N3 

Ng 

N4 

No 

N, 

Nz 

N4 

N, 

N3 

No 

N4 

No 

N| 

N3 

Nz 

-

N 

GROSS PLOT AREA = 6 n. X 2 l m . 

NET PLOT AREA = 5-4XI-5Sq.m. 

BORDER BETWEEN PLOTS = 0-45m. 

.. " REPLICATI0N=009m 

OF THE EXPERIMENT = l-2m. }> 
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2, Each se t of " without lime " and with lime " - phosphorus was 

applied in the form of s ingle super phosphate (165^, P2O5 ) j a t the r a t e of 

50 k g ^ h a . and potassivun in the form of murate of potash (60 <ji, KgO); a t the 

ra te of l50 k g ^ h a . as a fixed dose . 

3 . Five l eve l s of nitrogen in the form of Urea U5 ,̂N) were 

applied as follows : 

i ) 0 kg, N per hectare = UQ 

i i ) 50 kg. N per hectare = N^ 

i l l ) 150 kg. N per hectare - N 

iv) 250 kg, N per hectare «= N^ 

v) 350 kg, i\ per hectare = N 
4 

The two se t s of experiments wei^ conducted adopting randomized 

block design with four r ep l i ca t i ons for both " la th lime and without lime " 

- t r ea tments . The f i e l d a l lo ted for the experiment was divided in to two equal 

par ts with 1,2 metres broad channel. The vrestem half between two such 

f i e l d , s e c t i o n s was always a l lo ted t o 'with lime* and the eas tern one to 

'without l ime ' experiment, iiach half of the p lo t was then cut in to four 

equal size blocks by 0,9 m, and thus forming four r e p l i c a t i o n s . The exper i ­

mental p lo ts were prepared as in the previous experiment ( F ig , 20 ) 

The land was ploughed repeatedly and lime at the r a t e of 12 

quin ta l s per hectare was applied between the f i r s t and second ploughing and 

thoroughly incorporated in to the s o i l in the western half of the f i e ld r e ­

presenting land for 'with l ime ' experiment. When the f i e l d was brought 

i n t o appropriate t i l t h , layout of p lo t s were taken up according to the lay­

out plan ( Fig, -2 .0 . ) . 
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The e n t i r e quanti ty of superphosphate and murate of potash 

together with one t h i r d of urea of the respect ive nitrogen doses were 

mixed up with equal volume of so i l and uniformly d i s t r ibu ted on correspond­

ing plots as per layout p lan . Top dressing of remaining two th i rd urea were 

applied in two s p l i t doses - one dose applied a f t e r 90 days of t r ansp lan t ­

ing and the other s p l i t dose applied during the 2nd year of growth. 

Tor t ransp lan t ing the mother tubers of Dioacorea f lor ibunda 

Mart, 8c 6 a l . were seperated in to average 50-60 gms pieces in su f f i c i en t 

quant i ty and kept in the sand bed for sprout ing . After about 60 days the 

sprouted yams were se lec ted randomly with uniform height for t r ansp lan t ing , 

keeping a uniform spacing (60 cm, x 75 cm,) the sprouted yams were t r a n s ­

planted by hand in the respect ive p lo t s with 15-20 cm, depth. 

The i n t e r c u l t u r e operations l i k e hoeing and weeding were done 

from time to t i n e . 

Dally matoorological data on r a i n f a l l ( cm ) maximum and mini-

mum temperature (C ) and r e l a t i v e humidity (ĝ ) were recorded a t the research 

centre during the period of experimentation and presented in the Tabl^ No»a. 

g^=^fagrprwd-ntUH «^3{pfritt»ht~NBri-l» 

The s tudies on the physiological parameters l ike LAI, RLGR, CGRj 

and NAR were recorded on sample p lants under each plot receiving indiv idual 

t r e a t c c n t i n the same manner as indicated in the experiment No, 1 , 

The data i n respect of physiological paranjetors v^re computed 

according to the formulae given by Gregory (1917), Blackman (1919), Briggs 

e t ajL ; (1920) as described in the previous experiments. 
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The dry matter production during the successive stages of growth 

& development were measured as in the same manner described in the previous 

experiments. 

To find out the y ie ld ^ r plant and per hec ta re , the plants 

were harvested at 720 days a f t e r t r ansp lan t ing . Dry vine weight, dry yam 

y i e ld , moisture percentage aiid diosgenin percentage were calculated aa izi 

the same manner described in the previous experiments. The periodic accur:u-

la t i ;» i of K?K in plant body were analysed according to the methods by 

Jackson (1967), 

Total cor re la t ion of impoi-tant characters between various plant 

characters vjere ineasured by Karl i^arson ' s co-ef f ic ien t of co- r re la t ion as 

denoted by ' r ' (Panse and Sukhatme, 1978 end Goulden, 1960^ 

Composite s o i l samples of p lo ts receiving individual levels of 

ni t rogen f e r t i l i z e r with common doses of phosphorus and potassium f e j r t i l i -

z e r s , were col lected and analysed fo r t o t a l n i t rogen , avai lable phosphorus 

and potassium at the expiry of the experiments* Such s o i l ai^alysis \vere done 

f o r b o t h ' l i n e • and ' without l ime ' experiments se^jerately, 

Lcunomics of f e i - t i l i z e r appl icat ion an Yam y ie ld of Djoscorea 

f lor ibunda was worked out applying tiie added-.c03t_added - return p r i nc ip l e . 

The yam yie ld under each f e r t i l i z e r l e v e l , the optimum leve l of nitrugen 

f e r t i l i z a t i o n was confuted for perxjeptible economic responses . 

file:///vere
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R E S U L T S 

Vegetative and physiological parameters ; The r e s u l t s on growth 

and development in respect of physiological parameters under lime and without 

lime pre-treatxnents on sandy-loam s o i l (highly acidic) t o varying leve ls of 

n i t rogen, have been g rea t ly influenced and represented in Table 4 ^ . a . to 55 fo. 

and -"ag.21 to 26, 

Leaf Area Index [lAl) : The r e s u l t s on leaf area index under 

d i f ferent nitrogen l eve l s fo r both lime and without lime treatiuents have 

been presented in Table 4A.a. to AA.b. (-̂ "'ig. 21) , The data presented in the 

Table revealed tha t with successively increased doses of ni t rogen a l i n e a r 

t i^nd of increase in LAI in both lime and without lime s e t s of experiments. 

The course of LAI with the t i ne followed more-or l e s s , peu:*bolic 

pat tern but the magnitude of var ia t ion a t each stage of growth was increased 

due to applicat ion of n i t rogen , LAI increased s t ead i ly upto 120 days af ter 

plant ing but decl ining trend i n i t i a t e d from 150 days a f te r p l an t i ng . The 

augmentation of LAI again observed from 340 days upto A80 days and the re ­

af te r again decl ined. 

The lowest LAI have been recorded, being the values 0,098 and 

0,090 under lime and without l ine respec t ive ly in control p l a n t s . The high­

e s t magnitude of LAI being the values 1,32A and 1,293 have been recorded 

under 350 kg, ni trogen (N/ treatment) per hectare r e spec t ive ly in lime and 

withouli liine t r ea ted p l o t s . Under each of the ni trogen leve l s the values 

of LAI were hat^-<jr in l ine treatment than the without lime t rea tment . 
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F i Q V fi P . .?.]„ 

Effects of d i f fe ren t l eve l s of Nitrogen with and without Liming an 

LeeS Area Index of D.floribun,f^p . 

A, Continuous l i n e s represents treatment with Lime, 

B, Broken l i n e s represents treatment without Lime, 

Hollow Circles represents N ( 0 kg Nitrogen per hec t a r e ) , 
0 

Solid Traingles represents N^ ( 50 kg Nitrogen per h e c t a r e ) . 

Hollow Squares represents N ( 150 kg Nitrogen per h e c t a r e ) . 

Solid Circles represents No ( 250 kg Nitrogen per h e c t a r e ) . 

Hollow Traingles represents N, ( 350 kg Nitrogen per h e c t a r e ) . 
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Table No, AA.a. 
Effects of Nitrogen levels with and without liming 

on Leaf Area Index of D, florlbunda. 

Ni trogen 
level (kg. /ha) 

No (0) 

N^ (50) 

N2 (150) 

N3 (250) 

\ (350) 

Mean 

SE + 

30 

0,125 

0.183 

0.206 

0.243 

0.260 

0.203 

0.023 

" 

1s t year 
60 

0.184 

0I2O8 

0.335 

0.406-

0.472 

0.231 

0.055 

growth 
90 

o.a5 

0.410 

0.535 

0.624 

0.696 

0.496 

0.086 

With Llms 

Days 

120 

0.387 

0.653 

0,825 

i.oeo 

1.252 

0.839 

0.152 

af ter p lan t ing . 

150 

0.316 

0.610 

0.992 

1.186 

1.274 

0.875 

0.180 

2nd 
360 

0.206 

OJV25 

0.481 

0.520 

0.571 

0.440 

0.036 

year growth 
420 

0.518 

0.770 

0.801 

0.935 

1.102 

0.825 

0.096 

480 

0.736 

0,928 

1.083 

1.155 

1.324 

1.045 

0,100 

540 

0.098 

0,186 

0,215 

0,330 

0.416 

0,249 

0,055 

Mean 

0.309 

0,485 

0,608 

0,719 

0,818 

0.587 

0.089 
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Table No. AA.b. 

Effects of Nitrogen levels with and vlthout liming 

on Lsaf Area Index of D. f loribunda. 

Nitrogen 
level(kg, /ha) 

NO (0) 

N;̂  (50) 

N2 (150) 

K3 (250) 

N̂  (350) 

I'tean 

SE 1 

30 

0.105 

0.171 

0.190 

0.212 

0.227 

0,181 

0.021 

1s t , 
60 

0.150 

0.18A 

0.295 

0.364 

0.405 

0.279 

0.049 

year ^ovr 
90 

0.193 

0,386 

0.486 

0.593 

0.630 

0.457 

0.C78 

Without 

Days 
tn 

120 

0.350 

0.602 

0.790 

0.995 

1,200 

0.787 

0.148 

. liffis. 

af ter plant ing. 

150 

0.290 

0.592 

0.920 

1.090 

1.215 

0.281 

0.169 

iind 
360 

0.190 

0.385 

0.416 

Ow 8̂8 

0.509 

0.397 

0.056 

year growth 
420 480 

0.486 

0.710 

0.792 

0.904 

1.090 

0.796 

0.100 

0.705 

0.900 

' 1,045 

1.108 

1,293 

1.010 

0.099 

540 

0,090 

0.137 

0.186 

0.300 

0.382 

0.219 

0.053 

Mean 

0.284 

0.452 

0.568 

0.672 

0.772 

0.549 

0.085 
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fiBlative Leaf Growth Rate JBIPR) i The r e l a t i v e leaf growth ra te 

(RU3R) as presented in Table 4 5 . a . to A5,b. showed considerable var ia t ions 

with regards to stages of growth and s o i l condi t ions . Under both lime and no 

lime treatment the crop has shown an increasing trend i n RIJ2R upto 150 days 

but sharply declined a f te r 150 days t i l l the end of the 2nd year growth and 

again disclined from 480 days. Leaf growth Rate during the 2nd year gro\.rth 

eelay the augmentation under low ni t rogen leve l and a t t a i n the lowest In 

control Hie highest RL2R observed under N, treatment a t 480 days both lime 

and without Uiae t rea tments . The negative values indicated t h a t the senes­

cence of leaves oocured, 

Mfeots on Crop Growth Rate (CGR) ; The crop growth Rate 

(GGR) gm, per day per p lant under various l eve l s of ni t rogen with and without 

lime pretreatment have been presented i n Table 4 6 , a . to 4 6 , b . ( iJ'ig. 22 ) , 

The data revealed tha t there had been a coriespondi.ng increase i n CCR with 

successive increase in ni t rogen l eve l s fo r both lime and without lime t r ea t ed 

p l o t s , Ihe crop i r r e spec t ive of n i t rogen l eve l s have shown the maximum C G R 

between 480 - 540 days during the 2nd year growth both under lime and without 

lime t rea tment . But the Highest CGR recorded under 350 kg, ni t rogen per 

hectare (N. treatment ) p r e - t r ea t ed with lime a t 480 to 540 days . The values 

weie l , l 6 5 gm. per day per p lan t and 1.105 gm. per day per plant r espec t ive ly . 

The increase i n OCR with higher l eve l s of ni t rogen in fac t i s more conspicu­

ous i r r e s p e c t i v e of s o i l t r ea tmen t s . 
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Table No. A$.a. 
Effects of Nitrogen levels on Bslative l«af Growth Rate (cra^daylplant-1 ) 

of D, f loribunda. ' 

Nitrogen 
Level(kg./ha) 

No (0) 

N^ (50) 

N^ (150) 

Nj (250) 

N^ (350) 

I'iean 

SE i 

30-60 

0.020 

0.031 

0.032 

0.035 

0.039 

0.031 

0.003 

60-90 

0.031 

o.ou 
0,047 

0.051 

0.056 

0.QV6 

0.004 

90-120 

0.038 

0,052 

0,061 

0.068 

0.076 

0.059 

0,006 

With Lime. 

Da2;s 

120-150 

0.0^8 

0.063 

0.069 

0.073 

0.Cf78 

0.066 

0.005 _ 

a f t e r planting 

150-360 360-420 

-.0.015 

-0,005 

-0.002 

-0,001 

-0.001 

-0.004 

0.002 

-0.001 

0.001 

0.008 

0,026 

0.039 

o.ou 
0.007 

420^80 

0,038 

0.061 

0.076 

0,083 

0.090 

0,069 

0.009 

480-540 

-0.002 

-0.001 

-0.001 

+0,002 

0,006 

0.008 

0.001 

Mean 

0.019 

0.031 

0.036 

0.042 

0.047 

0.035 

0.004 
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Table No. 4 5 . b . 
Effects of nitrogen levels on Relative Leaf Growth Rate 

( Cm? day'-'-planf*-'-) of D. f lor lbunda. 

Nitrogen 
Level (k&^ha.) 30.60 

No(0) 

N^ (50) 

Ng (150) 

N3 (250) 

N^ (350) 

Mean 

SE 1 

0,016 

0,028 

0.030 

0.033 

0.035 

0.028 

0.003 

6CL90 

0.026 

0.038 

0.041 

0.Q4A 

0.046 

0.039 

0.003 

90-120 

0.035 

0.047 

0.050 

0.055 

0.057 

0.048 

0.003 

vathout 
« 

Lime 

Days a f te r 
120L.150 150-360 

0.046 

0.058 

0.064 

0.068 

0.074 

0.062 

0,004 

-0.018 

-0.009 

-0.005 

-0.002 

^O.OOl 

-0.007 

0.003 

p l an t i r ^ . 

360U420 

-0.002 

-0.001 

0.005 

0.020 

0.031 

0.010 

0.006 

A2CLA80 

0.035 

0.056 

0.075 

0,060 

0.086 

0.066 

0.009 

480-540 

-0.004 

-0.002 

-0,001 

0,002 

0,004 

-0,002 

0.001 

d̂Ban 

0.016 

0.026 

0,032 

0.037 

0.041 

0.030 

0,004 
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F I G U R E 22. 

Effects of d i f fe ren t l e v e l s of Nitrogen on Crop Growth Rate 

with and without Lime of JD.floriTJunda. 

A, Continuous l i n e s represent t r ea tnen t s with Liire, 

B, Broken l i n e s represent treatnients without Line, 

Hollow Circles represents NQ ( 0 Kg, Nitrogen per hectare ) , 

Solid Traingles represents N^ ( 50 Kg Nitrogen per hectare ) . 

Hollow Squares represents N (l50 Kg Nitrogen per hectare ) , 

Solid Circles represents N- (250 Kg Nitrogen-per hectare ) , 

Hollow Traingles represents N. ( 350 Kg Nitrogen per hec t a r e ) . 
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Table No. A6.a. 
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Effects of nitrogen levels on Crop Growth Rate (gjn.day-lplant-l) 

of D. florLbmd|L. 

Vath lAme 

Nitrogen 
level (kg/ha, 

No (0) 

\ (50) 

N2 (150) 

N3 (250) 

N^ (350) 

t̂ean 

SE t 

.) 30-60 

0,180 

0.190 

0.243 

0.306 

0.333 

0.250 

0.030 

60u90 

0.253 

0.330 

0.353 

0.A33 

OMO 

0.362 

0.03A 

9CL120 

0.303 

0.356 

0.373 

QJiZO 

0.M0 

0.378 

0.024 

Days a f t e r planting 

120-150 150L360 360U20 

0*510 

0.546 

0.620 

0.676 

0.720 

0.614 

0.039 ' 

0.030 

0.098 

0.178 

0.283 

0.319 

0,181 

0.054 

0.305 

0.491 

0 . 7 a 

0.770 

0.831 

0.623 

0.096 

420-480 

0.505 

0.801 • 

0.845 

0.903 

0.956 

0.802 

0.078 

480-5A0 

0.888 

0.953 

1.031 

a.110 

1.165 

1.029 

0.050 

Vean 

0.371 

0.470 

0.545 

0.625 

0.650 

0.465 

0.111 
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Table No. A6.b. 
Effects of Nitrogen levels on Crop Grovrth Rate ( gm.day plant ) 

of D. florlbunda. ' ' 

Without Liioe 

Nitrogen 
I ^ after p lant ing. 

level (kg/ha) 30-6o 60-90 90.120 120-150 150L360 360U20 A2OJ^80 ^80-5/^0 Mean 

\ (50) 

Ng (150) 

N3 (250) 

N^ (350) 

I^an 

SE + 

0.160 

0.186 

0.2A0 

0,270 

0.276 

0,226 

0,023 

0,246 

0.276 

0,293 

0,380 

0,390 

0,317 

0.028 

0.273 

0.286 

0.326 

0,356 

0.396 

0,327 

0,022 

0,446 

0,516 

0,580 

0,606 

0,633 

0,556 

0,033 

0.054 

0,083 

0,167 

0,285 

0,317 

0,182 

0,052 

0.301 

0,460 

0,655 

0.696 

0.711 

0.564 

0.079 

0.351 

0.605 

0.710 

0.801 

0.918 

0.677 

0.096 

0,645 

0,818 

0,970 

1,070 

1,105 

0,921 

0.085 

0.309 

0.403 

0.492 

0.558 

0,593 

0.471 

0.051 
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Effects of fdtrogen leve l s on Net Assindlaticm Rate (NAR) : 

The Net Assimilation Rate (NAR) i , e , , increase in dry weight per 

uni t area of leaf surface per unit tioie have been presented in Table 47 ,a . to 

47 .b , (Fig, 23 ) showed pronounced increase between 120 - 150 days during the 

1st year growth both under lime and no lime treatments but the values were 

more pronounced under lime t rea tment . At the end of each year gI^3wth NAR 

declined both in lime and without lime treatments but more decl ining t rend 

observed in without l ine t rea tment . The highest NAR observed in lime t r ea ted 

under 350 kg, nitro^isn per hectare N^ (treatment) being the value 4 ,01 X 10 

gm. cmT day-^ plant"-^ , between 420 - 480 days against the lowest value in 

con t ro l , 

Qry 1-iatter Production (DM) : The dry^ >:atter production (DM) 

in gm, per plant as obtained under di£*erent leve ls of ni t rogen under l i ce 

and no lime treatment have been presented i n Table 48 ,a , to 4 8 , b , 

The dat revealed t ha t there has been corresponding increase in 

dry matter production with successive increeise of ni t rogen f e r t i l i z a t i o n in 

subsequent stages both under lime and without lime t rea tments . I t was also 

not iced tha t the ni t rogen l eve l a t 350 kg, per hectare has given correspond­

ingly higher dry-matter production in both lime and without lirae t rea tment . 

I t was c lear ly indica ted tha t liming alone has exerted i t s e f f ec t s on dry 

ajatter accumulation on niti>ogen treatment on lime t r ea ted s o i l but without 

lime t rea ted s o i l , the percentage were 184 %, 111 % and 4? 55-respectively 
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F I G U R E 23. 

Effects of d i f fe ren t l eve l s of Nitrogen with and without Lime 

on Net Assimilation Rate of D, £ lor ibunda. 

A A, Continuous l i n e s represents treatment with Lime, 

B B, Broken l i n e s represents treatment without Lime. 

Hollow Circ les represent NQ ( 0 Kg Nitrogen per hectare ) . 

Solid Traingles represent K-ĵ  ( 50 Kg Nitrogen per hectare ) . 

Hollow Squares represent K (l50 Kg Nitrogen per hectare ) , 

Solid Circ les represent N„ (250 Kg Nitrogen per hectare ) , 

HolJow Traingles represent N (350 Kg Nitrogen per hectare ) , 
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Table No. A7.a. 

( 196 ) 

Effects of nitrogen levels on Net Aesindlation fete 

( lOr^gm.cm:^ day'-'-plant"^) of D. floriljunda. 

With Mme. 

Nitrogen ^B^^SlhEUSlB^iM' 
level (kg^ha) 30-6o 60-90 90-120 120-150 150-360 360-A20 ^2(U^B0 il80L5iiO ^isan 

NQ (0) 

N^ (50) 

Ng (150) 

N^ (250) 

N^ (350) 

Mean 

SE + 

1.20 1.51 1.70 

1.A3 1.63 1.78 

1.75 1.88 2.10 

1.82 1.96 2.26 

1.95 2.10 2.A2 

1.63 1.816 2.05 

0.137 0.106 0,137 

2.05 

2.51 

2.86 

3.35 

3.62 

2.87 

0.282 

0.35 

0.)i8 

0.56 

0.72 

0.85 

0.59 

0.088 

1.25 

1.81 

2.02 

2.62 

2.96 

2.13 

0.301 

2.08 

2.90 

3.15 

3.72 

>^.01 

3.17 

0.336 

0.65 

0,88 

0,92 

1.02 

1.15 

0.92A 

0.082 

1.35 

1.67 

1.90 

2.18 

2.3B 

1.896 

0.182 
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Table No, A7.b. 

Effects of nitrogen levels on Net Assimilation fi«te 

(I0~|,in. cm day" plant" ) of _D. f loribunda. 

"tdthout Lime, 

Nitrogen DSJS.-.«£teiL.pl5£tin£A 
level (kg/ha). 30-60 60-90 90.120 120-150 I5CL360 %0-J^20 A20-A80 Z^8CL5A0 h •tean 

NQ (0) 

Nĵ  (50) 

Ng (150) 

N3 (250) 

N^ (350) 

Mean 

SE + 

0,95 

1.21 

1.A6 

1.63 

1.72 

1.39it 

0 . U 1 

l . i i ^ O 

1.52 

1.75 

1.83 

1.95 

1.690 

0.101 

1.55 

1.63 

1.90 

2.05 

2.16 

1.858 

0.117 

1.90 

2.11 

2.30 

2.81 

3.05 , 

2.UX 

0.215 

0.25 

0.32 

0J,6 

0.53 

0.70 

0.2,52 

0.079 

1.09 

1.36 

1.87 

2.26 

2.60 

1.836 

0.278 

1.90 

2.i^8 

2.93 

3.A5 

3.75 

2,902 

0.331 

0.60 

0.73 

0.88 

0.93 

1.02 

0.826 

0.07/, 

1.205 

1.A20 

1.690 

1.936 

2.118 

1.673 

0.166 
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Table No, A6,Si, ' , 

iiffects of nitrogen levels on periodic diy matter production 

( gjfl.plant-i) of D, f i e r i bun dJi. 

Mitroben 
level ikg/h 

NQ (0) 

% (50) 

^2 (150) 

N3 (250) 

li^ (350) 

Kt^in 

SK i 

30 

20 ./i 

22.5 

25,1 

28,3 

30.2 

25.30 

1.801 

] 

I s t ,venr growth 
60 90 120 

, 25.8 33.A ^2,5 

28.2 38.1 i!̂ 8.8 

32.4 43.0 54,2 

37.5 49.6 62.2 

40.2 53.4 66,6 

3;-.62 43.50 54.86 

2.712 3.651 4.368 

With 

Days jft 

150 

57.8 

65.2 

72.8 

82.5 

88.2 

73.30 

5.536 

LLme. 

iCr planting 

360 420 

64.2 82.5 

85.8 115,3 

110.2 153.6 

142.0 188.2 

155.3 205.2 

111.50 148,96 

16.953 22.665 

wth 

480 

112.8 

163.4 

204.3 

2A2J, 

262.6 

1?7.10 

27.053 

540 

166.1 

220.6 

266.2 

308.0 

332.5 

258.68 

29-967 

Mean 

67.27 

87.54 

106.86 

126.74 

137.13 

105,11 

12,722 



Table No. lS»b* 
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liffects of nitrogen levels on periodic dry matter production 

(giB.plwit" ) of 0, f lorlbunda. 

Without Una , 

Nitrogen 
l eve l (k{^ha) 

NQ (0) 

B^ (50) 

N^ (;?5o) 

N^ (350) 

VBan 

30 

15.2 

17.6 

20.2 

22.1 

2A.5 

19.92 

Days af ter p lant ing . 
1st year growth 

' so" 90 120 150 

20.0 27.A 35.6 A9.0 

23.2 31.5 40.] 55.6 

27.4 36.2 46.0 63.4 

30.2 41.6 52.3 70.5 

32.8 44.5 56.4 75.4 

26.72 36.24 46.08 62.78 

1.035 2.314 3 .U3 3.183 4.799 

360 
2nd year growth 

420 480 540 Wean 

60.4 

73.2 

98.5 

130.4 

142.0 

100.90 

15.768 

78.5 

100.8 

138,0 

172.2 

184.7 

134.84 

20.279 

100.6 

137.1 

180,6 

120.3 

239.8 

155.68 

24.828 

139.3 

186.2 

238.8 

284.5 

306.1 

230.98 

30.806 

5S.44 

73.92 

94.34 

102.67 

122.91 

90.46 

11.217 
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F__I__G_ U_ jl_£_ 2Jj^ 

I n t e r - r e l a t i o n s h i p among Leaf Area Index, Net Assimilation Rate and Dry 

matter production of J), f loribunda under d i f fe ren t 

l eve l s of Nitrogen with and without Lime, 

A, Continuous l i n e s represent treatment with Lime, 

B, Broken l i n e s represent treatment without Lime, 

Hollow Traingles represent Leaf Area Index (LAI), 

Solid Circles represent Dry matter production ( DM), 

Hollow Circles represent Net Assimilation Rate ( NAR), 
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under 250, 150 and 50 kg, ni t rogen per hec t a r e . The results also explained 

t ha t the responses of nitixigen levels towards yam y ie ld i s l i n e a r in na tu re . 

Dry Vine y ie ld : The r e s u l t s represented in Table U^* 8c Hg. 25, 

revealed tha t progressive increase i n dry vine y ie ld has been noticed with 

successive increament of ni t rogen f e r t i l i z a t i o n showing a s ign i f i can t l i n e a r 

response to nitl:^^gen l eve l s under lima and no l ime . The highest dry vine 

y ie ld recorded i n Ni treatment under lime t r e a t e d s o i l , 

l;toi8ture percentage : tolsture percentage under d i f fe ren t 

l eve l s of nitrogen with and without lime revealed t h a t (Table 49.) the 

moisture percentage increased l i n e a r l y with the increment of ni trogen level 

both in limo and without lime t i e a t e d s o i l . The highest moisture percentage 

in yam was observed in N^ t i^atment over con t ro l , 

Plosgenin percentage : Variat ion in diosgenin percentage (dry 

weight bas is ) of individual treatment have been recorded and presented i n 

Table 50, I'he data revealed tha t the diosgenin percentage under d i f f e r ­

ent l eve l of nitrogen did not shown s ign i f i can t difference under lime t r ea ted 

s o i l but there were s ign i f i can t differences in diosgenin content in Crown, 

Mddle and Tip portion of the yam with and without lime t r e a t e d so i l i r r e s ­

pect ive of ni trogen l e v e l s , s o i l has given higher quantum of dry matter over 

without lime t rea ted s o i l . Both the r a t e of increase and production of dry 

matter i s s ign i f ican t ly higher i n 350kg . n i t rogen per hectare over cont ro l 

under lime and without lime cond i t ions . 
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Ihe accumulation of dry matter manifestation shown a rapid increase 

during 2nd year growth. The highest value recorded urider liine t rea ted so i l 

under 350 /.g, nitrogen per hectare ( N; treatment) being the value 332,5 ^ ^ s . 

per day per plant (Table AS.a, ) . 

YILLD ATTRIBUTES, 

lam yield : ihe yaci y ie ld as obtained urider vgrying levels of 

ni trogen in both lime and without lime s e t s of experiments have been analysed 

s t a t i s t i c a l l y and presented in Table A9. & i ' lg . 25, 

The effects of ni trogen leve l s on yie ld under both lime and without 

lime are s t a t i s t i c a l l y s i g n i f i c a n t . Successive increase i n ni trogen applica­

t ion from 0 - 350 kg, per hectare manifested a corresponding increase in yam 

y ie ld per p l a n t . 

Apparently the highest l e v e l of ni t rogen per hectare ha^ pi«oved i t s 

g rea te r effect iveness in yam production than other lower l eve l s in both lime 

t r ea t ed and tintreated s o i l s . 

Thus the highest yam y ie ld per p lant being 2,304 kg, (fresh) uxider 

liming and 2,068 kg, urader no liming have been recorded under appl icat ion of 

350 kg, ni t rogen per hec t a r e . The crop has shown about 220 % increase in 

yam yield under lime t r ea t ed s o i l with maximum leve l of n i t rogen per hectare 

but in no lime s o i l the increase was recorded 211^ over c o n t r o l . Nitrogen 

leve l s of 250 kg, 150 kg, and 50 kg, per hectare were recorded 189 % 112 ^ 

and M f increase in yam y ie ld over cont ro l in l ime. 
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Table No. 49 

Effects of nitrogen levels with and without liming on 

yield a t t r ibu t ing characters of D.floribunda. 

Nitrogen 
level 
(kg. /ha . ) 

NQ (0) 

\ (50) 

\ (150) 

N3 (250) 

N^ (350) 

Fean 

S£ + 

IT 
I 
I 

Dry vine yie ld 
(kg . /p l an t ) . 

I vath lime i Without 11 

0.C75 

0.096 

o.iu 

0.165 

0.190 

0.134 

0.021 

0,062 

0,089 

0.125 

0.1A8 

0.177 

0,120 

0.020 

I 

DIB l With 1 

0.720 

1.042 

1.526 

2.083 

2.304 

1.535 

0.299 

Yam 

bYesh 
imel without 

0.665 

0.984 

1J,05 

1.890 

2.068 

1.402 

0.264 

yield (kp.yolan^ 

{ Dry 
HiosiWith lime I 
-J- . 1 

0.204 

0.288 

OJVO6 

0.531 

0.571 

Ow^OO 

0.069 

t) . 

î i thout 

0.192 

0.277 

0.380 

0.499 

0.531 

0.367 

0.064 

I 5? o f 
J moistui 

iS lVI i ' th l lM 

71.6 

72.3 

73.4 

74.5 

75.2 

73.40 

0.667 

-e 

(IVlthout lime, 

71.0 

71.8 

72.9 

73.6 

74.3 

72.72 

0.596. 
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F I G U R E 25. 

Effects of d i f fe ren t l eve l s of Nitrogen with and without Line 

on y i e ld a t t r i b u t i n g characters of D.floribunda. 

A, HistograiDS represent t rea tnen t with Line, 

B, Histograms represent t rea tnen t without Lime, 

Obliquely l ined bar represent Dry vine y i e ld . 

Dotted bar represent Fresh yam y i e ld . 

Empty bar represent Dry yam y i e ld . 
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Table Wo. 50 
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Variation in Diosgenin percentage tinder different levels 

of nitrogen vdth and without lindng 

Nitrogen I Crown 
T 
I 

~ T r 
level (kg . /ha) ) - ^ - - — L - ^ . . .JL.„ ^ i , _ 

I With lineJWithout limelVttth Himlwlthout Uraslwith Hias I Without! With linBiWithout 

Mean 

N2 

N 

Mean 

SE + 

(0) 

(50) 

(150) 

(250) 

(350) 

X 

3.75 

3.76 

3.78 

3.81 

3.788 

0.016 

™JL 1 
3.70 

3.71 

3.72 

3.73 

3.73 

3.718 

0.005 

3.82 

3.85 

3.85 

3.88 

3.90 

3.860 

0.013 

3.75 

3.75 

3.76 

3.76 

3.77 

3.758 

0.003 

-I L. lima J j . , l i SA*. 

3.8A 

3.86 

3.88 

3,92 

A.10 

3.920 

0.046 

3.80 

3.81 

3.82 

3.85 

3.92 

3.803 

3.823 

3.836 

3.870 

3.9/̂ 6 

3.840 3.855 

0.021 0.025 

3.750 

3.756 

3.766 

3.780 

3.806 

3.791 

0.009 
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Yam yield and Idos^enin yie^d per hectare : •'Analysis of y i e ld 

data per hectare basis have been presented in Table 5l & 52 and J^ig. 26, 

under various level of n i t ivgen with and without lime t r ea t ed so i l revealed 

s ign i f i can t var ia t ions anongst themselves. 

The maximum po ten t i a l y ie ld and diosgenin y ie ld were found at 

350 kg. nitrogen per hectare with lime t rea ted s o i l being the value 5l,199 

KT/ha. equivalent to 12,688 1-Yx/h.a, of dry yam. However considering the sur-. 

v iva l percentage highest was r^coi^ed in N/ treatment being the- velue 98,5 ^ , 

The actual yam yield per hectare was also recorded higher in N/ treatment 

under HOB t rea ted s o i l , being the value '50,431 >T/ha, equivalent t o 12,49? 

>iT/ha, The lowest y ie ld found in control under both lime and without lime 

t r ea t ed s o i l , ^ e increase of yam y ie ld per ha . under 350 kg , , 250 kg , , 

150 kg. and 50 kg. nitrogen per ha, over cont ro l were observed 282 o:, 23^ <;', 

13A % and 50 '.̂ more respec t ive ly in lime t reated s o i l whereas, 279 <̂  234 5 , 

134 5;,and 55 ^^.respectively over cont ro l in o r ig ina l s o i l . I t was also revea l ­

ed tha t though the levels of ni t rogen has shown cori^espondlngly higher yam 

y ie ld , the two higher l eve l s 350 and 250 kg, ni t rogen have not shown s i g n i ­

f i can t va r i a t ion in respect of yam y i e ld both in liroe and without lime 

t r ea ted s o i l . The yam y ie ld under 250 kg, n i t r o g e n ' p e r hectare showed s i g n i ­

f ican t difierenoe on other l eve l s of ni t rogen under both lime and withou 

lime t rea tment . 
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F I G U R E 26. 

Effects of d i f fe ren t l eve l s of Nitrogen vdth and vdthout Line on production 

of 'yarn' and Diosgenin yield (KT/ha) of ^, f lor ibunda. 

Empty bar represent the po ten t ia l y i e l d . 

F i l l e d bar represent the Actual y i e l d . 

Dotted bar represent Fresh yam yie ld vdth Line, 

Obliquely Lined bar represent Fresh yam yie ld vdthout Line, 

Solid bar represent Dry yam yie ld with Lime, 

Ver t i ca l l ined bar represent Dry yaia y ie ld without Line, 

Double dotted bar represent Diosgenin y ie ld vdth Lime, 

Pa ra l l e l l ined bar represent Diosgenin yield vdthout Lime, 
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Table No, 5 l . 
Effects of nitrogen levels vdth and irfthout Hndng ovvthe production 

of Yam and mosgenin (Kl/ha.) of D, floribunda. 

Actual yield. 

\ 
Nitrogen J ^«n' yi®ld (^ff/h^l. ) 
level \ '"'-•TreaK ' | "'Ry t Diosgenin yield 

(Ml/ha.) 

T 
I Survival 

percentage 
(kgyha.) i ^^^^ HEB^Without linie)[With linejWithout jWith Hine f Without 'J With iime J vd^houl lime 

i 4 1 

Ni (50) 

Ng (150) 

13,199 

19.913 

30,960 

N3 (250) U.205 

N̂  (350) 50^31 

Moan 

SE + 

31.7A1 

7,032 

11.881 

18.520 

27.8A9 

39.731 

A5.127 

28.621 

6.2A0 

3.79 

+ limeJL i lime I X 

A 

5,504 

3J,30 

5.213 

8.237 7.532 

11.268 10^^89 

12,^97 U.587 

8.249 7.650 

C.J). Al- sy,='i^obZ "JzTVi'o 

1.658 1.538 

0.U22 

0.2104 

0.3159 

0.A360 

Ow 9̂3l 

0.3195 

0.0659 

0.1285 

0.1958 

0.2836 

0.3964 

0.4410 

0.2890 

0.0587 

82.5 

86.0 

91.3 

95.5 

98,5 

90.76 

2.945 

80,4 

84.7 

89.2 

94.6 

98.2 

89.42 

3.2a 



Table No. 52, 
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i iffects of nitrogen levels vtith and without liming on the 

production of yam and diosgenin (Ml/ha.) 

Ni trogen 
leve l (kg,/ha] 

_ . 

No (0) 

Ni (50) 

N2 (150) 

N3 (250) 

N^ (350) 

Vem 

SE i 

i 
I • • • 

Yam 

Potent ia l ; 

yield (>?r/hA, 

^ e M . 

. ) 
|y Fresh r Dry 
i With limeY Without l ine Y With l ine \ Without 

15.999 

23.155 

33.910 

A6.288 

51.199 

3A.110 

6.665 

UJT7 

21.866 

3 1 . 2 a 

A1.999 

A5.955 

31.163 

5.878 

^.533 

6.399 

9.022 

11.799 

12.688 

8.888 

1.550 

A.266 

6.155 

&JM 

,11.088 

11.799 

8.350 

1.A30 

\ J 
. .„ ., I 
liiKlWith lira 

0.1622 

0.2U6 

0.3461 

0.A566 

0.5006 

0.3420 

0.0632 

sgenin yield 
(KO/ha.) 

i thou t l ime. 

0.1599 

0.2311 

0.3180 

0.A191 

0 .U90 

0,3l54 

0.0547 
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N UTKmi IS ACCUfflLATlQW 

Nitrogen Accumulation ; A persual of da ta presented in Table 53, 

revealed tha t ni trogen percentage in whole p lant a t 2nd year growth shoved 

comparitivelji higher under both liaie and no lime created s o i l . 

The highest concentration of ni t rogen has been observed in N, t r e a t ­

ment during 2nd year grovrth both under lime and no lime t rea ted s o i l . There­

a f t e r i t s ' concentration s tead i ly declined at Ine hai^vest. 

In case of pre-treatment with lime the percentage uptake of n i t r o ­

gen i s higher than without lime p lo t s under every l eve l s of n i t rogen . I t was 

a lso revealed that (Table 4.7, ) ttie ni t rogen content in p lan t has a d i r ec t 

l i n e a r re la t ionsh ip with the yield of yam, iiifche nitrogen percentage in the 

plant corresponds with higher yam y i e l d , 

Hiosphorus Accumulation : The data presented in Table 5A. 

revealed that progressive increase of phosptiorus in plant cori'esponds with 

increased nitrogen leve ls during a l l the growth phases. 

The t rend towards the increase in phosphorus content of v^ole 

p lan t also noticed dur ng the advancement of growth. The trend in accumula^ 

t ion pat tern in both origineil and lime p re - t r ea t ed s o i l i s s i m i l a r but accumu­

l a t i o n of phosphorus content at advanced s tages of growth correspond with 

higher yam y i e l d . 

potaSBJum Accumulation : A penjsal of da ta in Table 55, revealed 

t h a t uptake of potassium was maxinum during the 2nd year growth and minimum 

at the harves t , There has been gradual increase in potassium content in plants 

with subsequent increase in nitrogen l e v e l s . The e f f e c t , however, i s more 

pronounced in liine p re - t r ea t ed s o i l . 
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Table No, 53 

Nitrogen Accumulation ( in %) in D. floribunda i n different stages 

of growth as effected by different levels of nitrogen with and 

without liiidng. 

Nitrogen 
level 
(kg./ha.) 

No (0) 

Ni (50) 

Ng (150) 

N3 (250) 

N^ (350) 

MB an 

SE + 

T ' Successive 
T 1st yew* growth 

< {Uth aInB|withou1 
1 <i lime 

1.024 

1.362 

1.660 

1.855 

2.089 

1.598 

0.186 

0.965 

1.322 

1.6^0 

1.836 

2.055 

1.563 

0.192 

y 2nd y< 
pta^ipp of 

Jar growth 
erowth. 

J[Final stage of |;iarvej 

i i With liiHs} WithoutX With l i r e 

1.245 

1.635 

1.905 

2.268 

2.530 

1.916 

0.226 

1.S35 

1.608 

1.886 

2.247 

2.510 

1 . 8 ^ 

0.225 

1.015 

1.250 

1.552 

1.800 

2.018 

1.52? 

0.180 

{Without 
f Urn 

0.908 

0.992 

1.480 

1.750 

1.815 

1.389 

0.188 

1 Ms an 

K i t h Uml Vathout Urns 

1.094 

1.415 

1.705 

1.974 

2.212 

1.680 

0.197 

1.036 

1.307 

1.666 

1,%A 

2.126 

1.615 

0.200 
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Table No. 5A, 

Phosphorus Accunulation (in % ) in D, floribun-d^ In di f ferent stages 

of growth as affected by different levels of nitrogen 

with and without l indng. 

I ^,^^ .__„ -.^"C'^^slv® stages of growth * 

(kg . / h a . ) I With liml Wlthoutl with lineX Without I With line I l«thout I With limeX Without l ine 
I ) l imsl \ Uael \ JIUBI ? 

KQ (0) 0,85 0.078 0 .U0 0.131 0 . l5 l 0.2A5 0.125 0.118 

H-^ (50) 0,115 0,010 0.163 0.151 0.175 O.I60 0 . l5 l 0.107 

N2 (150) 0.14KD 0.133 0.185 0.175 0.200 0.182 ' 0.175 0.163 

N3 (250) 0,162 0,150 0,208 O.I9O 0.222 0.195 0.197 0.178 

N^ (350) 0,178 0.169 0,240 0.226 0.255 0,248 0,224 0.2U 

Mean 0,136 0.108 0,187 0.174 0.200 0.186 0,174 0.156 

SK i 0,016 0,028 0.017 0.016 0.018 0.017 0,017 0,019 



( 213 ) 

Table No. 55. 

potassium Accunmlation {fa % ) in J .̂ £loj4bygda ae affected by 

different levels of nitrogen with and without lime. 

t SuoceeBive stafea of growth 5 
Nitrogen j i s t ' > a r growth J 2nd year growth Y ^inal stages of 1 y 
le^ei I .«- IZ t : I f̂lrvgfitine. ., ,. i 
(kgyha.)} With Umei Without I With line» Without J Vath UBB» Without J Vath linev '»athout lime 

I { l i m e ! I l i M j { liioe^ } 

NQ (0) 2,950 2.908 3.326 3.805 2.653 2.646 3.U3 3.119 

Hi (50) 3.285 3.262 UJ*05 A.3B2 3.158 3.U5 3.6l6 3.596 

Ng (150) 3.^68 3.A27 4.631 ' 4.610 3.307 3.295 3.802 3.777 

N̂  (250) 3.637 3.605 4.750 4.722 3.512 3J,9B 3.966 3.941 

N̂  (350) 3.305 3.782 4.375 4.338 3.690 3.677 4.123 4.099 

yean 3w;29 3.396 4.497 4.471 3.264 3.252 3.730 3.706 

SE 1 0.U7 0.U9 0.184 0.132 0.177 0.176 O.I69 O.I69 
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D I S C U S S I O N 

^ The present inves t iga t ion on tl\e e f fec t s of varying leve l s of 

ni trogen vdthout lime and with lime di^sped s o i l have shown a nunber of 

encouraging features on the commercial cu l t iva t ion of Qloscorea floribunda 

Kiart. & Gal . under sandy loam acid ic s o i l of Darjeeling h i l l s as a cash 

crop on the marginal land. 

The re su l t s (Table ^4a. •tD5"5C(§fi:'lg.̂ Ho ^6.) suggested t ha t the 

growth of leaves ( both in number and s ize ) i s s i g n i f i c a n t l y influenced 

by d i f fe ren t levels of ni trogen and tha t the responses are mow prominent 

in lime dressed s o i l than without l iming. The course of LAI with the time 

followed Bore-or- less parabolic pat tena but the magnitude of var ia t ion a t 

each stage of growth was increased s t e a d i l y upto 120 days but declining 

t rend i n i t i a t e d from 150 days a f t e r p l an t i ng . The augmentation of LAI again 

observed from 360 days to A80 days and t he rea f t e r again dec l ined , Bius 

decline in LAI during the dormancy may be due to the production of l e s s 

number of leaves and senescence of e x i s t i n g older leaves a t the end of each 

year growth. 3he rapid Increase of LAI during the 2nd yoeir growth due to 

the rapid elongation of stem and i s the r e s u l t of ejqjansion of e x i s t i n g 

l e aves . This i s also i n confirmity with the findings of Nandi and Chattexu 

jee (1975). The increased LAI under increased doses of n i t rogen may be 

a t t r i b u t e d to g rea te r c e l j d iv is ion and elongation a t the leaf apex of p lan t s 

receiving higher leve ls of Nitrogen ( Morton and VJatson, 1948), Under control 

treatment receiving no ni t rogen and a t lower l eve l s of n i t r ogen , the LAI 
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manifestation vaa meagre* Moreover, i n no liming the magnitude of LAI i s 

compax^tively low than the lime dressed s o i l . Though there have been number 

of inves t iga tors car r ied out by the severa l authors on fe r t i l i s se r t r i a l s 

for the suooQssful cu l t i va t i on of ^« flpribunda« the review of l i t e r a t u r e , 

i t appears tha t no repor t i s avai lable in connection with the study on LAI, 

CXIR, NAR e t c , of D, f loribunda in the agroclimatic condition of Darjeeling 

b i l l s , Thvm the data in t h i s l i ne of work i s supposed to be the repor t fo r 

the f i r s t time in t h i s region and t h i s may be helpful fo r u t i l i z a t i o n of the 

crop from the commercial point of view, 

1 , The ra t e of leaf growth also increase s t e a d i l y with increase 

i n the l eve l s of ni trogen and more s o , when the nitrogen applied i n s o i l 

p re t rea ted with l ime. The higher r a t e of leaf growth under increased doses 

of ni trogen might have helped in accumulating more chlorophyll i n t h e i r 

leaves and thereby increase the r a t e of photosynthes is . The retarded ra te 

of growth under lower l eve l s of ni trogen supply a r r e s t s c e l l d iv is ion within 

the developing l eaves . Thus the acce lera t ing e f fec t of developing ef fec t of 

ni t rogen and lime on the leaf area might have effected through g rea te r r a t e 

of expansion of leaves and through production of g rea te r number of nea leaves, 

Humphries and i ^ n c h (1963) who also obiserved the s imi l a r e f fec t of Tiitrogen 

on leaf growth ra te in a number of crop p l a n t s , 

2 , I t has been noted t h a t , although ni t rogen produced predomi­

nant e f fec t on cirop growth r a t e , the p l an t s growth on lime - dressed s o i l 

can accrue greatef benef i t s over crop gTowth r a t e fo r ni t rogen f e r t i l i z a t i o n 

i n sandy-loam acid ic s o i l . The crop i r r e spec t i ve of ni t rogen l e v e l s have 

shoTO the maximum OGR a t A80 t o 540 days ( Table ^ ^ . ) during the 
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2nd year growth, to th under lime and without lime t rea tment . The highest 

OGR i s recorded under 350 kg. ni t rogen per hectare (N.) « The increase in 

CGR with higher leve ls of ni trogen i n f ac t i s more conspicuous i r respec t ive 

of s o i l t rea tments . The NAR values s l so have been recorded the s imi la r t r end . 

3 , The maxlffiuin value of NAR has been recorded during the active 

phase of growth and a t doinnancy low NAR I s mainly on account of decline in 

the expansion of leaf surface due to senescence and death of o lder leaves 

and twigs . This i s a suggestive of competition between the "source and sink" 

i . e . , between the a e r i a l port ion and the continuous gxowing underground 

tubers as the l a t e r increase in s i z e , expanding leaves es^jort an increasing 

proportion of subst ra tes to the t u b e r s , 

The ra te of production and r e l a t i v e change i n dry matter accumula­

t ion during the successive s tages of growth, more-or l e s s i n a l i n e a r form 

a t each l eve l of nitrogen and with g rea t e r magnitude i n l ime-dressed s o i l , 

« Urn The continuous increase in dry matter accumulation of the ^ , 

f lor ibunda p lants t i l l harvest may be accounted for i t s genet ic a b i l i t y to 

absorb inoi^axiio mater ials and synthesize carbohydrates and t r a n s f e r of 

the subs t ra te to the underground par t s throughout the growing season. I t 

seems t ha t the ult imate gain i n t o t a l diy matter content per p lan t and the 

dry vine yield resxilted from increased r a t e of dry mat ter product ion, a t 

an i n s t a n t t i n e , under higtier l e v e l of n i t r o g e n . 

5 , Increased dry matter production under successive increased 

l e v e l s of ni t rogen appl icat ion r e f l e c t s the e f f i c i e n t photosynthet ic a c t i v i t y 

through nitjrogen f e r t i l i z a t i o n . This increased aocumulaticsi of dry matter i s 

found to be associated with the g r e a t e r ne t ass imi la t ion r a t e as caused by 
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Table No. 56 

Co-rrelation among C G R, NAR, and BMP under different levels 

of Nitrogen vdth and without HUB of JD, floribunda* 

With liDB. 

nr"-rr IT: : ^ 
Levels of 
Nitrogen 

OGR (gin.day plant" ) NARdO'̂ gm^cm" day" plfaxt" ) IMP (gm,plant" ) 

* Ibaa values * Mean values * Ifean values. 

"o 
h 
N2 

N3 

\ 

' ' (1,3) 

% 

h 
»2 
N3 

\ 

"•(,3) 

0.371 

0.470 

0.545 

0.625 

0,650 

- 1.003 

0.309 

0.403 

0.492 

0.558 

0.593 

= 0.9811 

Without 

^(2,3) 

l ime . 

' ' ( 2 ^ ) 

1.35 

1.67 

1.90 

2.18 

2.38 

= 0.9983 

" 

1.20 

1.42 

1.69 

1,93 

2.12 

- 0,9919 

67.27 

87.54 

106.86 

126.7^ 

137,13 

58.44 

73.92 

94.34 

102,67 

122.91 

— • 

* Pooled mean upto 540 days. 
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nitrogen n u t r i t i o n . Higher amount t f ni trogen pjx)duces favourable effects 

on the cumulative growth in the a e r i a l par ts and the responses are l i n e a r 

in na tu re . The increased dry matter viith higher doses of ni trogen may also 

be a t t r i b u t e d to jo in t e f fec t of grea ter uptake of n u t r i e n t s and subsequent 

ass imi la t ion of the same leading to maximum expression of dry matter accu­

mulation. IMder increased doses of ni t rogen there have been increased in 

concentration of ni t rogen as a lso higher uptake of phosphorus and potassium . 

I t i s thus presumed tha t under the influence of ni t rogen there has been a 

g rea te r accinnulaticn of metabol i t ies from a more e f f i c i e n t leaf surface , and 

there i s a predominant ro le of the s ize of photosynthet ic surface in p lants 

on increased dry matter accumulation. As nitrogen has got a prominent 

influence on the t o t a l photosynthesis of p lan ts through i t s e f fec ts on leaf 

area (V.'atson, 1958), i t i s thus evident t ha t nitrogen determines dry matter 

production chief ly by changing leaf area (Watson, 1963)• 

The r e su l t s ( Table 5i , ) on the yam y i e l d , as obtained under 

varying l eve l s of ni t rogen with or without lime s e t s of experiments showed 

a corresponding increase in ni trogen appl icat ion from Ou350 kg nitrogen per 

hectare with a constant dose of phosphorus (50 kg per hectare) and potassium 

(150 kg per h e c t a r e ) . Aparently the highest l eve l of n i t rogen per hectare 

has proved i t s grea ter e f fec t iveness in yam production than other lower 

l eve l s in both l ime- t rea ted and untreated s o i l s . Thus the highest yam yie ld 

per p lan t being 2.304 kg (fresh) under lime have been i^oorded under the 

appl ica t ion of 350 kg ni t rogen per h e c t a r e . The crop showed an increase 

of 220 % of yam yie ld under lime t r e a t e d s o i l with the h ighes t l e v e l of 

n i t rogen per hectare but i n the s o i l without lime the increase of 211 % was 
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Co-rrelation among Dry vine yield . Dry yam yield and Diosgenin 

percentage at the i^'inal stage of harvesting under different 

level of Nitrogen vdth and vrithout lime of j ,floribunba» 

Levels of 
Nitrogen 

^0 

h 
N2 

h 
h 

' ' (1,2) 

No 

" l 

N2 

h 
h 

^"(1,2 ) 

Dry vine y i e ld 
(kg . / p l a n t ) 

1 

0.C75 

0.096 

0.3M 

0.165 

0.190 

= D'S^OO 

0.062 

0.089 

0,125 

0.1A8 

0.177 

= M i i m 

With l i n s . 

Dry yam yie ld ^ . Diosgenin ^ 

•Mean values (kg. /p lant ) valves «MBan va lues . 
2 3 . 

0.20^ 

0.288 

0.406 

0.531 

0,571 

^(2,3) - ^ ' 6 ? ' ^ 

Without l ime. 

0.192 

0.277 

0.380 

. 0.499 

0.531 

' ' (2 ,3) " 

3.803 

3.823 

3.836 

3.870 

3.946 

•pooled mean values of 
Crown. Middle & Tio . 

3,750 

3.756 

3.766 

3.780 

3.806 

o-)86«? 
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recorded over con t ro l . Nitrogen leve ls of 250 k£, l50 kg and 50 k^ per 

hectare showed corr-esponding increase of 189 %, 112 % and 44 % ^^ 7^^' yield 

over control in lime t r ea ted s o i l , whereas, in s o i l without lime the percen­

tage was noted to be 184 %, 111 % and 47 o^^ r e spec t ive ly during the cropping 

season. The re su l t s ( Table 4^* ) also suggests tha t the responses of 

n i t rogen levels towards yam yie ld i s l i n e a r i n na tu re , i>iffiilar obseirvation 

have also been recorded by the authors l i ke Khan e t ^ , Robinovich, (1975) 

and Singh et ^ (197 5) i n t h e i r experiment found maximum tuber y ie ld with 

appl ica t ion of 200 ki of ni t rogen per hectare with 50 kg, phosphorus per 

hec tare in D, f lor ibunda. The same authors a lso found tha t the tuber y ie ld 

per p lant was increased s i gn i f i c an t l y with the increased dose of n i t rogen 

and phosphorus, Randhawa e t a l (1972) from Bangalore reported t ha t _p,flori_ 

bunda respcncted well upto the maximum of ni t rogen of 300 kg per h e c t a r e . 

No response v/as noticed in connection with the appl ica t ion of phosphorus 

and potassium and t h e i r experimental r e s u l t s are very much s imi la r to t ha t 

of present i nves t i ga t i on , Oaakraborty e t j i l (19^1), Bhattacharya and 

Sarkar (1976, 1985) demonstrated tha t liming exerted a considerable influence 

to increase the yield per p lant other than Dioscorea. 

6, No repor ts are avai lable e a r l i e r regarding the ef fec t of 

liming on D, floribunda and the r e s u l t s out of t h i s present i nves t i ga t i on 

i s probably the f i r s t time to be reported in the agrocl imatic condit ion of 

Bar jee l ing h i l l s . Thus dressing of lime in the present experimental s o i l 

produced a favourable s o i l r eac t ion , which was noted to enhance the a v a i l ­

a b i l i t y , e f f i c i en t absorption and u t i l i z a t i o n of n u t r i e n t s ( elements) by 

p l a n t s . The r e s u l t s of the present i nves t iga t ion thus suggests t h a t a 
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pre-treatment vdth lime i s e s s e n t i a l for successful cu l t iva t ion of Dioscorea 

flojdbunda in acidic s o i l of satidy - loam in Darjeeling h i l l s . Thus the 

increased yield with the higher ni t rogen l eve l s may be due to the pronounced 

pos i t ive influence of ni t rogen on y ie ld by producing and mobilizing tlie gra ter 

proportion of substrate to the yan through enhanced productive (source) and 

storage (sink) capaci ty . I t niay thus be suggested tha t exi^ fac tor which 

may increase the "source capaci ty" of the p lan ts would also help in develop­

ing an equally e f f i c i en t "sink s t rength" so that the increasing amount of 

avai lable oarbohydratos leads to proper storage euid gives a b e t t e r economic 

r e t u r n . The increased dry matter and y ie ld of the p lan ts under high nitrogen 

ra t e s and liming may be a t t r i b u t e d to r e l a t i v e l y higher production and a s s i ­

mila t ion i n the ae r i a l pa r t s and mobilizing proporticn of subs t ra tes to yams, 

Hae r e su l t s shows t ha t progressive increase in dry vine yield 

with the successive increase in ni trogen dose showing a s ign i f i can t l i n e a r 

response to ni trogen l eve l s with and without lime condi t ions . The higheat 

dry vine y ie ld was recorded under 350 kg ni t rogen per hectare x^dth lime 

dressed s o i l . Such a s i gn i f i c an t response to ni t rogen l e v e l on dry vine 

y ie ld under both the s o i l react ion i s due to the fac t t ha t the plant have 

luxur ient growth and development under enhanced uptake of p lan t nu t r i en t s 

fo r normal functioning of p l a n t s . I t seems l i k e l y t h a t the s o i l of the 

present experimental s i t e i s poor In ava i lab le n u t r i e n t s . As appl icat ion 

of more ni t rogen leads to more uptake and grea te r photosynthet ic a c t i v i t y 

and hence g rea te r vegetat ive growth. This type of observations are in 

confirmity with the findings of Cruzado e t a^ (1965), Nandi and Chatterjee 

(1975). 
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Cruzado e t gil (1965) also claimed tha t he complete f e r t i l i z a t i o n 

i n B, coapqsita increased the diosgenin content , Nandi and Chatterjee 

(1975) observed the enhencement of diosgening content by phosphate f e r t i l i ­

s e r s , vAiereas, Chatterjee and Chatterjee (1980) showed tha t N, K and bac te r ­

i a l f e r t i l i2©rs inh ib i t ed diosgenin biosynthesis in _D, praaer l and D.CQmpo-

6i ta« But no renarkable var ia t ion i n diosgenin content have been recorded 

during the present inves t iga t ion with D, f lorlbunda i n the agrocliinatic 

condit ion of Darjeeling h i l l s , A s ign i f i can t difference was only obtained 

among Crown, Middle and Tip port ion of the yam in lime dressed and untreated 

s o i l , Hiis observation i s also supported by Randhawa e t a l (1972) who 

consider€>d the same crop in Bangalore region of South Ind ia , 

7t Successive crop production depends on the e f fec t ive exp lo i t a ­

t ion of photosynthesis t o achieve maxiraura b io logica l y i e l d , Nitrogen i n t h i s 

regard played an important ro le in p l a n t s . The r e su l t s of the present 

experiment revealed tha t the highest ac tua l y ie ld per hectare and also the 

diosgenin yield were found at 350 kg ni t rogen per hectare with lime t rea ted 

s o i l considering the highest survival percentage over control Though the 

l eve l s of nitrogen has shown correspondingly higher yam y i e l d , the two 

h i t h e r leve ls of 350 kg and 250 kg nitrogen per hectare d id nox show s ign i -

ficai^t var ia t ion in yam yie ld both in lime and without l ine t r e a t e d s o i l . 

The yam yie ld under 250 kg nitrogen per hectare showed s ign i f i can t d i f f e r ­

ences with the other l e v e l s of ni t rogen in both lime and without lime t rea ted 

s o i l . The observation on the increased ra te of ni t rogen appl ica t ion r e s u l t ­

ed to piaxir-um yie ld i s also in confirmity with the findings of Shigh e t a l 

U966) , Hobinavich (197 5 ) , fendhawa e t a l (1977) and Chatterjee e t a l (1985), 
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A perusal of the p rof i t and loss account has indicated the 

higher laarcin of p ro f i t on the appl icat ion of ni t rogen in liiae dressed s o i l 

as compared 10 without lime t rea ted s o i l The maxinium net p ro f i t i s observed 

in lime dressed s o i l under 350 kg nitrogen appl icat ion per hec ta re . But 

the net prof i t obtained under 250 kg nitrogen have exceeded the net p rof i t 

obtained uiader 350 kg ni trogen appl icat ion to the s o i l wi Lhoui liinir.t,. '̂ he 

r e su l t s on nitrogen appl icat ion in lime dressed s o i l thus indica te that 

l i ne alone has given a margin of prof i t obtained i n coapairLson to the s o i l 

without liirdng. 

Though the Tables 5 0 , Si ^Sfe.S/6>5« suggested tha t the applica­

tion of 250 k̂ ; ni trogen per hectare was s t a t i s t i c a l l y s ign i f i can t so far 

as the y i e ld of tuber i s concerned. But from the comnercial point of view 

350 kg nitrogen per hectare in l ine dressed s o i l has been suggested to be 

of naach economic return per rupee investment considering the involvement 

of the cost during the commercial c u l t i v a t i o n , 

8 , The r e s u l t s on plant analysis i n respect to nu t r i en t s 

accumulation revealed tha t increasing r a t e s of ni t rogen appl icat ion cor res ­

ponds with the increasing accumulation of n i t rogen i n whole p l an t , i.ach 

increas ing leve l has progress ively increased the uptake of ni t rogen in p lants , 

The concentration of n i t rogen has , however noted the highest during the 

2nd year growth t i l l the commencement of 2nd y e a r ' s dormancy and there 

a f t e r i t has gradually decl ined, -^'urthermore, appl ica t ion of increas ing 

l e v e l s of nitrogen has also exhibi ted increasing t rend of both phosphorus 

and potassium concentration i n wiaole p l a n t s , Braun and Jorg (19^4) reported 

tha t in the sieve-tube bundles of Qioscoreaceae, there are some group of 

c e l l s which show high acid phosphates in the s ieve-tube elements themselves 
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Cable No. 58. 

i-conomics of nitroj^en appl ica t ion with Umijig on 

D, f i e r i bunda. 

l'(itro^en'~ lean yam -bxtra yie ld V'alefi of Cost of Cost of i r o f j t (+) 
l eve l * yield(dry) over control t x t r a y ie ld K i t r o ^ n lime or 
(k£.ha) (kg.ha) (kg . /ha . ) (Rs.) (Rs.) (Rs.) IOBS {-) 

-26,199.52 

21,180.00 288.38 2,^36.00 - 7,7AA.40 

i>3,976.00 866.6A 2,A36.00 +2i,i^73.34 

90,348.00 1,/^V..40 2,436.00 -r60,268.08 

1,05,096.00 2,022.16 2,436.00 +7^,438.32 

'̂ 'o 

'̂̂ 30 

^ 1 . 0 

'̂"250 

"̂<350 

3,739 

5,504 

8,237 

11,268 

12,497 

1,765 

4,498 

7,529 

8,758 
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and supposed active t ranspor t of ass iBJ ia tes talies place by ineana of thv;st: 

c e l l s . Thus the n i t h e r uptake- of phosphorus under added l eve l s of ni t rogen 

tiay be due chemical e f fec ts of n i t rogen . 'ftie effect ox nitrogen i s 

increasan£. the r e l a t ive abnoiption of phospfcorus i s possibly due to chemical 

in te rac t ion t-etvreen nitrogen and phoSi.riOrus ra ther than the physiological 

effect of nitrogen on p l a n t , . The appl ica t ion of nitrogen has appreciably 

increased potassiuiri uptake, at iiiaxinaiin concentration of potassium in presence 

of n i t ro ten hax'e obsejrved at x::a>dmum ni trot.en level i r r e spec t ive of s t a t e s 

of plant growth. 

I t i s fur ther revealed the t the accumulation of nu t r i en t s under 

l i ce-dressed s o i l i r r e s p e c t i v e of leve ls of nitrogen and seasons ul' cu l t i_ 

vation has remarkably h i t h e r than t ha t under o r ig ina l s o i l . The increased 

concentration of ni t rogen urider l i ae -d ressed s o i l i s a t t r i b u t e d t,o the fact 

t ha t liiring in the present experiraental s o i l has produced a favourable s o i l 

reac t ion , vAiich may f i n a l l y have r e su l t ed i n incresised microbial a c t i v i t y 

and reduced ni trogen in to benef ic ia l form for absorption and u t i l i z a t i o n by 

the p l an - s . Similarly the increased uptake of phosphorus in Hnie dressed 

s o i l rcay be due to the fact that tiie incorporat ion of litrfi in acid s o i l 

has acted as a c a t a l y t i c agent in re leasing inherent insoluable forra of 

phosphorus to the forrc tha t i s r ead i ly ava i lab le to the p l a n t s . The 

increased uptake of potassium in l i n e t r e a t e d s o i l i s due to i-estoration 

of greater a v a i l i b i l i t y of the element on l iming. 

The var iable trend of n u t r i e n t s accumulation a t various stages 

of growth of the present inves t iga t ion oi' D, floribionda under varying l eve l s 

of ni t iogen v i th l i c e or no liaie i n d i c a t e s t ha t the crop should be adequately 
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f e r t i l i z e d during the e a r l y stages of growth and should be provided in 

s p l i t dose, where the l a s t s p l i t dose should be during the commencement 

of the 2nd year growth of the crop. To su f f i c i en t l y specify oa the benefi­

c i a l ef fects of liming as an e s s e n t i a l package of pract ice in enhancing 

growth and development of the crops to accrue the f u l l benef i ts out of 

the added f e r t i l i a e r s to maximisation of s o i l f e r t i l i t y and f i n a l l y a remu^ 

nera t ive harvest as a cash crop in the agroclimatic condition of the 

Darjeeling h i l l s . 



S U M M A R Y 
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§ V 1̂ î A fi y 

The present inves t iga t ion on the responses of varying levels 

of ni t rogen vrithout lime and with lime-dressed s o i l revealed tha t the 

responses were more prominent i n lime-dressed s o i l ^ 1 . 2 KT/ha) and the 

r e s u l t s suggested tha t the acce lara tory ef fec t of ni t rogen and lime was 

due to producticxi of g rea te r photosynthetic area, in the p lan t caused by 

the t rea tment , 

LAI, RIPR, OCR, NAR and DM were measured for ISoth in lime 

dressed and without lime s o i l and i h e i r courre la t ion were worked ou t . 

The highest magnitude have been recorded under Hk (350 kg of ^ h a ) in. 

lime dressed s o i l with a maximum yie ld of yam ( an increase of 220 ^^over 

c o n t r o l ) , 

A pemsal of the p ro f i t and loss account has indica ted that 

though the appl icat ion of 250 kg of N/ha was s t a t i s t i c a l l y s ign i f i can t 

but higher margin of p ro f i t by appl icat ion of ni t rogen in lime dresaed 
U Ht, (2>5P %. of w/Kf) 

s o i l was observed as compared to t ha t without l ime . The maximum net 

p ro f i t was observed i n lime dressed s o i l under 350 kg, of ni t rogen per 

hetare* 
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