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GENERAL _INTRODUGTILN

i«

In India sbout 100 - 120 M of djoageninijequj_red annvally to meet the
demand of the country ; whereas the area under present cultivation, ever on
the basis of very liberal estimation, would hardly exoeed 150 ha(courtsey -
Prof, S.K.Chatterjee, D,C.0.M.P.; Govt, of West Bengal, India, 1985). Conse.
quently fears on an esarly depletion of natural resources due to ruthless and
indiscriminate exploitations might be ruled out.

1%t would be clear from the review of works dene in Dioscoreas that
though dqifferent aspects of ggrotechnie, growth and diosgenin formation in
the genus M osccres have been undertaken from iime tc time, detailed analyti.

cal studies on climatic and goil factors in eastern Himalayen hilly regions

of West Bengal sffecting the growth snd development of the species are limited,
Keeping all these facts in the forefront the Directorate of Cinchona

& Jther Medjecinal Plants, West Bengal has taken up production of diosgenin

from its own plantation, In recent years the Directerate has stmsseg Zthe

replacement of Dioscorea composita plantation by D. floribundg in this region

with a view of producing hiph quality diosgenin and further downsiream
produets of diosgenin, | 1t hes been noted that agronomie practices for success-
ful cultivation of D. deltoides are yet to be worked ou‘h}? thig region. D.
prazeri though naturalised in the Nerth Fastern Himalayan regions but percen-
tage & quality of diosgenin stand to be very poor in comparison to other
species. In D, composita, though the yield of tubers is the highest than the

other species, its commercial cultivation is rather expensive. Whereas in

>
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D. floribunda, though the tuber yield is lower than D.composite but the content
end quality of diosgenin is mmch higher,

Detailed experimental studies are not available on standarised agro-
technigs for the commercial cult.ivation‘pf Dioscores floribunde Marty & Gall.,
especially in Da;'jéeling hills though 'tﬁe species has been found to grow very

well in this Tegion on pilot-scale oultivation at the lower foot/hills,

The present thesis has dealt with studies on Dioscorea floribunda Mart.
& Gall, ( as introduced species) aiming to standardize agrotechnic for success-
ful commercial eultivation of the species as well as to analyse developmental
pattemi of growth & develcpment as related to different yield attribules and
product:ion of diosgenin under varying experimental conditions, Experimentis
undertsken in the present study have included verying conditions of planting
time, size of planting materisls, spacing and use of fertilizer & lime at
altitude of 500_600 metres in Darjeeling hills. It is hoped that the present
study will help to ascertain details of agronomic behaviour of the crop includ-
ing its developmental physiology as reflected during commercial cultivation &
replacement of other Dioscoreg species in commercial venture by Dioacorse flori-

bunda Mart, & Gall, under Jow sltitude Eastern Himalaysn conditions,
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ABSTRACT

Cultivation of diosgenin yielding Dioscorea sp. and production of
gteroids have atiracted the attention of different Govt. and Private organi-

‘ R
satioﬁLfor a long time past with thizozgkmh; of down-stream products of
diosgenin., In India about 100-.120 MT of diosgenin { Chatterjee, 1985) required
annually to meet the demend of which the raw materials used mainly are Dioscorsa
prazeri, 2: composita, D. deltoidea and _D. 'floribunda. Among those spe“i:'ies ,
Dioscorea deltoide’ and M‘floijdng- a have been reporfed only superior
in quality and highest in diosgenin contents, But the adaptation and commereci-

al cultivation of D. deltoides are yet to be worked out in this region.

In India during the recent years only the Directorate of Cinchona &
Other Medicinal Plants in West Bengal stressed the replacement of 0, gomposita
by D. florjbunds as the raising cost of D. gomposita plantation is rather

expensive in comparison to D. floribupnda plantation.
Detail experimental studies 6‘){ standardize agrotechnics for the commer-

cial cultivation of D, floribunda especially in Darjeeling hills are not worked

out.

Thus the present study has been conducted with a view to standarize the
agronomc practices for successive cultivation of the species in the agroclime-
tic condition of Darjeeling hills with a remunerative value.

Experiments undertaken in the present inveatigation have included
varying conditions of time & type of planting materials, size of planting materi-

als, spacing and use of fertilizers & lime.
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Experimental results in respect to the effect of different planting
times and the different type of planting meteriels on Djogcorea flopibunda
Mart, & Gall,, reveals that the Leaf Area Index { LAI) increased gradually
with the advancement of planting time from April to June, whereas, decreas-
ing trend of LAI has been observed in late planting {July and August). The
mean values of LAT of the initial stages has become lower in Crown plants
(PRC) in comparison to Middle (PRM) and Tip (PRT) plants. LAI has been
observed to show maximum values in Crown plants followed by Tip and Middle
plants during the second year growth. The minimum LAI value has been recorded
during the dormancy in all the treatments. The June (P3) planting received the
maximun precepitation and showed the highest LAI value in PRC followed by PRI
and PRM,

Relative Leaf Growth Rate (RILGR) also showed a similar trend but during
the early growth stage of Crown plants gives less number of leaves has been
observed in comparison to Tip and Middle plants, The total leaf surface was
maximun in Crown plants during the second year growth. June planting of the
Crown plants ghowed the highest leaf growth rete. Senescence occured early
in the late (July & August) planting but delayed in the earlier planting.

Regarding the study of the effect of planting time on CGrop Growth Rate
(CGR), the results showed that the CGR reached its highest value in P3(June)
planting of Crown plants (PRC) followed by Py (June) planting Tip and Middle
plants. The lowest value was observed in Pg (August) planting for all the
three types of planting materials. |

In connection with the study on Net Assimilation Rate (NAR) it has

been noticed that there was a linear increasing trend of NAR in P; to P;
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(April to June) planting of Croyn plants., The delay in planting from P4 to P,
(July & August) showed the depression of NAR., The increasing trend of NAR
during the sueccessive stages of growth and development wes inversely propor-
tional to the planting time. Among the three types, June planting of Crown
plants showed the highest NAR at 420 to 480 days of the second year growth
period. The lower NAR was found to occurs during the dorment stage in each year.

The dry matter production (DM) in plantsh:;; 'i;sl‘:e very early stages of growth
but during the maturity the plants have shown increased accumulation of dry
matters. The highest value was recorded at the end of second year. The effect
of planting times on dry matter production wes significantly more pronounced as
compared to the type of the planting materials. The DM wes recorded to be the
highest in Py {June) planting of Crown plants (PRC). Similar trend was also
found in Middle (PRM) and Tip (PRT) plants.

Comparing the three types of planting materials, it was found that the
yield in kg/plant did not @ significantly between Crown and Middle plants
and also with Tip and Middle plants., The results on interaction effects
revealed that the P3 planting both in Crown and Tip plants were the best for
attaining the highest yam yield., 1t was revealed that there had been signifi-
cant‘l( increase in yam yield successively with the planting time from April to
June. Yam"j’ieid had however declined under'_July and August planting. The |
highest yam yield (J:.653 kg/plant) ‘varies 'significantly with the yield under
both early and late planting of Crown plants. Comparing the three types of

planting materials it had been found that the Crown plants gives the maximum

dry vine yield and the values were more closer to those of Tip voiged
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plants irrespective of the planting timei.
The resultg™of the present investigation revealed that the different

planting time did rot show significant variation on diosgenin content in yans,
but the different types of the plantirg materials such as Crown, Middle and
Tip portions showed a significant varistion in their diosgenin content,
Comparing the three types, the diosgenin c¢ontent was to be meximum in Tip
portion (3.84 ¢ ).

Ppns,:ldering the éurvival percentate, the highest value was niotéd to
be in Crown planté'félloued by Tip end Mﬁ&dle plants, The actual yield on
both fresh and dry weight basis was found to be the highest in P3 planting
of Crown plants followed by Tip and Middle plents.

In determining the optimur time of planting for e remunerative
harvest of Dioscorea floribunda Mart, & Gall, crop, the margiral production
and the cost of production have been considered., Considering the preveil.
ing market price of D, floribunda dry yam {on an average 3 g¢diosgein ) the
maximmm magnitude of profitable yield was obtained in Py ( June ) planting of
Crown (PRC) plants followed by Tip and Middle plents, In determining the
economics of the different planting times, the actual yield has been consi-
dered. Higher mergin of profit was recorded in June planting. The profit
was the highest over the added cost of production for the iﬁdiﬁidual treat.
ment, recorded in P3 of Crown plants, The maximum acceptable margin of

profit is achieved in June plenting of Crown plents per rupee investment
followed by Tip planta. Considering the availability of the planting materi~

als, June planting of Tip plants may be considered as the best for planting

time and the planting materisls.
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Regarding the studies of nutrient accumulation (total nitrogen,
phosphorus and potassium ) in the plant as affected by the different plant-
ing times, the maximum accumulation of nitrogen was recorded during the
second year growth but minimum amount of accumulation was found at the final
stage of harvest during the dormant period in Crown plants followed by Tip
and Middle plants. But phosphorus accumulation was noticed to be more pro-
nounced in Crown plants during the first year growth, whereas, at the end of
éecond year growth t;'é decreasing trend was noticed in each planting time of
Crown, Mlddle and Iip plants, Regarding the potassium accumunlation }_it has
been found that the Crown plants showed maximum accumulation than the Middle
and Tip plants. In all the cases of planting materisls, June planting of
Crown plants showed the highest nutrient accumulation.

The Crown portion is noted to be the best for planting materials
which is to be planted in June for the commercial cultivation as a cash
c¢rop in the agroclimatic condition of Darjeeling hills. But due to the
limtation of the availibiﬂ]ity of Crown parts of the yams, the Tip portion
is copsidered to be thfztfest for its commercial utilization.

In connection with the responses of D. floribunds to different size
of the planting materials with the dirrerent t;,f&%{”’fifﬁ’;esms revealed

L
that LAI increases correspondingly with the increase of the planting materi-
als from 10 gms., to 90 gms ( W to Ws) during each year growth but a decreas-
ing trend was noticed during the dorment period ctt' each year of growth. At
the initial stage of growth, the minimum valve of LAI has been observed in

W) but found mximum in W5 of Crown plants. In all the treatments, the

LAT took thedr momentum from the commencement of the second year growth.
- e
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The similar trend slso have been noticed in Ehe Middle and Tip plants, The
highest value of LAl was recorded in W5 { 90 gms )} of Grown plants followed
by the Tip plants and Middle plants,

Statistical analysis revealed that }Middle plants showed a signifi-
cant difference with the Crown and Tip plants. Regarding the treatment
effects wl and W, showed a significent differences with wy WA and Wg but

2
Yera

W, e0d Wy 18 not significent %o each other.,
The results on RIGR showed that there has been no remarkable vari.

ations of” the values betwsen the Crown anfi the Tip plente but the Middie
prlants showed significant variation with f.&om and Tip plants. The Maximum
Valuel have been cbserved in wB (50 gms) of Crown plants,

In connection with the reaponses of the different sizes on Crop
Crowth Rete (C G R ), the result showed thnat the C G R increased gradually
with the inerease in sizes of the planiing materials and also increased

-
gradually in their successive stage of growth till the dormency ol the planta

ing material stsrted in each year, 7The mean values of C G R was found to be

maximum in W ( 90 gms) during the second year growth and the minimum value
wes observed in Wy (30 gms) for all the cases, The highest C G R haa been
sbgerved in W (90 gms ) of Grown plants. The interaction effects resulted

a closer relation between Crown and Tip plants,

Variation in NAR revealed that Ws of Crown plants showed the highest
value during the period of 420 to 480 days followed by the Tip and Middle
plants. The interactior results among Crown, Middle and Tip(PRC, PRM & PRT
respectively) plants showed a closer relation between PRC and PRT,

The dry matter production ( DM) in all the treatments varies
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directly with the size of the planting materials during the subsequent stages

of plant growth and development, The total dry matter increased gradually in
each treatment and found te be the highest value at the harvest in W5 of Crowun
plants followed by Tip plants and the lowest value wes observed in W, in all the
three types of the planting materials.

Regarding the correlation studies among CGR, NAR and DM production it
has been found that all the treatments showed 3hé/atrongly positive co-rrelation
among themselves.

Regarding the yield atiributes it has been observed that the yam yield
per plant increased successively with the size of the planting materials attain-
ing & maximum value of 1,645 kg/plant in W5 of Crown plants during two years of
cropping season., The lowest was found in Wy planting size. In general the in-
crease in yam yield directly varies with the increase of dry vine yield in all
the treatments.

Among the planting sizes there has been no appreciable varietion in dios-
genin percentage but among the dirrerent types the tip portion of the yam showed
the highest diosgenin content ( 3.84 ¢).

Regarding the yield of yam and diosgenin per hactare under different sizes

of the planting materials it has been found that the highest yield (35.254 MT/ha)

wes recorded in W; of Crown plants followed by Tip (32,93 MI/ha) and Middle
(314232 MT/ha) plants. The survival percentage wes also the higheat in Crown
plants having the highest size of the planting materials followed by the Tip and
Middle plants,

Though the Ws (90 gm) of Grown plants has been recorded the highest
yield but the cultivation cost especially the cost of planting materials are
found to be higher in comparison to other sizes of the planting materials.

Considering the added cost of production and the added return it has been
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found thet Wq (50 gms) planting size of Crown plants gives the highest profit
per rupee invesiment and found 10 be the best for its commercial utilization,
But in consideration with the availability of the planting materials, Wy of
the Tip plents and 50 gms pieces of the tip portion was found the best for
commercial utilisation.

Nitrogen, phosphorus and potassium content have been estimated in the
@‘{xzial parts of the plants at three different stages for all the planting
materials., It has been noted that N P K content gredually rised during each
year growbth and there-after declined during the dormant pez-iéd.

In conclusion of present investigation it haé been revealed that
the 50 gms pleces of Crown and Tip portion found to be the beat for obtaining
higher margin of profit per rupee investment for commercial utilization in

the sandy-loam soil of Darjeeling hills.

The results on growth and development in respect of physiological
paeranpeters and yield attributes as affected by the different spacing of

Dioscorea floribunda Mart, & Gall. revealed that the LAI inversely varies

with the planting densities. The succesaive increment in planting densities
from S7 to 57 showed corresponding decrease in LAI at all stages of growth

period.
The rate of leaf growth wes %o be found to considerably decreased

T —— e .

with the increase in planting densities. The highest RIGR was recorded in

S, against the lowest in S; of Crown plants followed by Tip and Mddle plants.

The same trend also found in case of C G Rand N A R as well as the dry matier

accumlation.

. -
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Regarding the yield of yam per plant the highest yield was observed
in Sy spacing of Crown plants and the lowest was in 5; followed by the Tip angd
Middle plants, Among all the spacing only SL spacing showed the significant

differences with the other spacings,

Regarding the dioasgenin content it has bheen observed that there was no

significant variations rather there was no significant responses ef spacing in

the variations of diosgenin eontent.

Analysis of yield dsata revealed that the yamr and diosgenin yield per
heetare in consideration with the survival percentage was found to be the
highegt in S ( 60 ems X 75 em ) of Grown plants (PRC) followed by the Tip
and Middle plents, |

A perugsal of net profit per rupee investment was found to be the
highest in 8, ( 60 em X 75 om ) spacing of PRC followed by PRT. But in the

hiddle plants the maximum net profit was obtained in Sg ( 60 em X 60 cm )

spacing,
The ¥ P K analysis of plants revealed that the accurulation was

meximum in the widest spacing and the minimum was in the closest planting

in 811 the three types of the planting materisls.
~y2 el
It may be concluded that the most remunerative.ﬁé;vé%t of the crop

will be obtagined in the plants having 60 em X 75 om spacing in case of
Crown plants and Tip plants but for the Middle plants the maximum yield was

cbtained in the 60 em X 60 cm spacing,

The investigation consisted of application of 5 levels of Nitrogen

(0, 50, 150, 250 & 350 kg/ha) with fixed doses of phosphorus { 50 kg'he )
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and Potash (150 kg/ha) in no lime and with lime (1.2 MI/ha) dressed soil hes
shown a number of encouraging features on the commercial cultivation of

Doscorea floribunds Mart, & Gall, in the marginal lands of Darjeeling hills

at gltitude of 500 to 600 metres. .
b on

The LAX, RIGR, CGR, NAR & DM have; measured., The highest magnitude

N

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

(350 kg of N/ha ) treatment in lime dressed soil, ui—‘ahgzamaximnm yam yield

{ en increase of 220 ¢ over contrel ),

A perusal of the profit and loss eccount has indicated that though the
application of 250 kg of Wha has been statistically significant so far ss

the yield of t—uberj‘concemed but for the commercial point of view 350 kg of

Wha in two split doses in lime treated soil has been m@lﬁﬂo be of much

econonic return per rupee investment considering involvement of the cost duri.

ng the commercial eultivation,

The eco-rrelation studies among CGR, NAR and DM production has shown
AR~

thet the co-rrelation was strongly positive and the results/similar to posi-

tive co-rrelation among the factors like dry vine, dry yem yield and diosrenin

content.

In conclusion it can be mentioned that the present investigation re-

/
garding the plenting time, size, spacing and use;" of fertilizers with liming

revealed that the June planting having 50 gms pieces of planting materials
of tip portion and Crown portion with a spacing of 60 em X 60 em ; dressing
with lime (1.2 Mi/ha) in so0il angd a judicisl dose of fertilzer (350 kg of

Wha , 50 kg of F/ha and 150 kg of K/ha) found to be the best for commercial
utilization in the marginal lands of Darjeeling hills, lest Bengal.
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1. ortance of Diosgenin in stexoid 1 try 1+ Russel Marker of Fensylvanis
State University discovered that the tubers of wild Mexicsn plant ( Dioscoreas
pexicana), -;ontdn . steroidal sspogenin in '_].arge smount, Marker and his oo-
workers (1943) discovered thet wild Mexicen species of Djoscores yield basic
diosgenin, Marker (1943) published the proosss of breakdown of diosgenin to
punber of sex-hormones, including progesterons and tut%tomma In a few years,
this discovery led to incressed evailibility of these drugs and their prices
were greatly reduced, However, the use of diosgenin wes limited to the produc-
tion of only sex hormones as its molecule did not contain keto or hydroxy group
in position 11 or 12 end hence could not be used to synthesize cortisone which
was clinically more important. In 1949, an important discovery wss made based
on whiech, hydroxy group oould be introduced in position 1l of the diosgenin
molecule by microebiclogics) technique, This discovery led to transform dios-
genin into a valuable atarting meterial for oortisone or progesterone, Subse.
quently, oortisone was replsced by more advanoed and more active eortiocostercids

like hydroecortisone and prednisclone.

2, Jmportsnos of various plants with specigl emrhasie on different D&ouon;

8p; a8 the source of dioegenin ; With the advencement of steroid technology

theye was a great demand of wild growing Djosgo sps. in Mexico, and steroid
drug was s mainly in Mexico and in the/ State in early fifties., During
mid fifties, Dioscorea sp, oontaining diosgenin in appreciable amount becaze
the main source for mamufacture of verious staroid hormopnes in different part
of the world, There are various sourves of diocegenin which cen be obtained

from different plant species listed in the Tabtle 1.
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Table No. 1. Iist of plants being used or under investigation
as source of diosgenin,

Name of the plant. Percentage of Habitat & Cycle.
diOBgenin.
1. Dioscorea deltoides Wall. 3-5 Growing wild in the lower foot hills

of Sub-Himlayen region; organised
cultivation partially successful in
some parts of India. Gyclé 3t 5

years ( Chatterjee, 1978).

- -

2. P.;é_z_gé Prein & Burk. Upto- 2.5 .. Neturelly occuring in North Eastern
Himalayan region and presently under
cultivation in Darjeeling Hills.
Cycle 3 years (Chatierjee et al.

1980} .

3. D.floribunda Mert & Gall. 2«5 Centrel American species ; grows
well in peninsular region' and North-~ EG'J‘“LH
Indian low altitude locations,
Cycle 2 to 3 years ( Randhawe, 1975,
Husain, 1977).

4e Do _ggm_tg Memsl. 2 = 4.5 Central Americen species. Can grow
in low altitude of West Bengal and
peninsular India. Cycle 2 to 4 years
(Chatterjee & Nandi, 1977).
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Contdecese

Name of the plant.

diocsgenin.
»

Percentage of

Habitat & Gycle. '

-_——

5.

7%
Costus specious (koeng.) Sm. 1.5 «3

%

Trigonella foenumgraceum Linn. 0.7-1 kS

-~
L d

Kallastroemia pubescence (G.Don) Dandy.
0.5=1.5

Balapities segyntjaca (Linn.) Delile
1~ 2.5

Grows wild all over India
especially in foot hills. Cycle
1 to 1) years ( Panda & Chatter-

jee, 1980 )c

High sapogenin yielding under
experimental cultivation. Cycle
3 to 6 years ( Bluden et al, 1975,

Khanna & Jain, 1975 }.

Tropical American, naturalised
in many parts of India. Cycle
6 months (Chakravarty gt al) 1976

@aprﬁng plant ; found

mostly in semi-arid Zones

(Hardman & Sofoworn, 1972 ).
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To date almost all the supplies of Dicscores raw materials come from
the wild sources. The major producing countries are Mexico, Guatemala, India
and China. In Indla species like D, deltoides, D. fioribunda, D.composita
and D. prezeri are principelly used for diosgenin extraction. However, the
wild resources are getting rapidly depleted. Due to F‘ver growing demand for
stercid drugs ( and for diosgenin ), coupled with dwindling wild sources of
this precursor and continued @in its price, research efforts were
intensified all over the world to develop new sources of diosgenin with a
special attention to find out alternate precursore with betier route of pro-
duction and cheaper end products.

3. Cultivetion of Dioscoreas sp. in_ India : At a symposium held in Lucknow
in the year 1952, Dr, R,N,Chakravdrty of the School of Tropical Medicine, Calcu~
tta, was the first to suggest the possibility of exploitation of diosgenin con-
taining Indian Diosgores sp. He mentioned that D. deltoidea and D. pregerd
growing wild in North~Western and North-Eastern Himslayan regions respectively
conteined appreciable amounts of diosgenin. The results made known in 1936,
generated considereble interest in some pharmaceutical firms. 4An Indian Com-
pany CIFLA entered the steroid field and began producing diosgenin in 1961

and Wyeth in 1962, Subsaquently;CIBA-Geigy, Searlir’ and Organon also started
manufacturing sex hormones. Glaxo (India) switched over to local diosgenin
and subsequently to its intermediate for producing Beta-methasone. In 1966-
67 CIMAP (CSIR) entered the commerciel production of diosgenin in its drug
factory, Jammu, utilising the wild Dydeltoidea. It is for the first time that
in Easterm India the Directorate of Cinchona & Other Medicinal Plants, Govt,
of West Bengal has started on a commercial scale, production of diosgenin

and also has entered to produce down stream products~of diosgenin.

v
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Indfe depmded almost entirely on the wild D.deltoidea. tubers for its djosgeninﬁ'
Tr large sesle collection of tubers has resulted in depletion of forest resources
and in some areas complete ergdication of the wild plant is well noticed, The
netural regenaration of this species required more than 7 years and it has been
felt necessery to bring it under cultivation., Sucosssful cultivation of D. flori
Lunds and D, composita in Bangalore, Jammu, Goa and other parts of the country
ig reperted from 1973 onwarda.
Cultivation of Dioscorea in India has been studied by Bammi snd Randhawa,
The wild sources of D. deltoidea are dwindling in India and supplies of wild
materiel with optimum diosgenin content are becoming more and more scarce and
expensive, In Vest Bengal/P_. prazeri ayg;ljad“;pecies, which was under experi.
rental cultivation at the foot—~hills of the Zastern Himalayan region iske in
Darjeeling Terai, appeared less promising both in terms of tubers and dicsgenin
cintent, As such the emphasis has shifted to cultivation of Central American

is
species, viz, Do.composite and D. floribunda but _l_)__._floriby_ng__qlgostly prefered

due 5
Lor th€ maximum return,

4. Eiosynthesis, mobilization, estimation and faclors affecting producticn of
- ors ¥ -

diosgenin:in nlant oarts of “@5@9_9;_9_3 sp. : The ratural dioagenin (sapogenin)
i3 obtained from the tuber of Dioscorea a.nd extensively used a8 aem{es;'oi_
dal hormones including cortico.steroids, sex hormones and antifertility compounds.
The sapogenin was first discovered by Fuji and Matsukewa (193€) which
rerained dommant for some years, until Marker and his associates (1943) revealed
the synthesis of cortisone and other drugs. Kennard and Noris (1956} developed
culturel oractices of D. floribunde who showed that plants on wire trellis with
vines gave significently higher yield of tuber than plants growing on poles only

or without support. Bennett and Heffmann (1965) traced the bio-synthesis of
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sapogenine of Dioscorea by ingorporating the radic ective mevelonic acid. Martin
and Delpin (1965) estimated the sapogenin production and agronomical potential

of D,speculiflora and Paker, Martin and Wilson (1966) observed thet diosgenin

oecured in ~the cotyledon-endosperm of the dormant seeds of D.deltoides and

D. _gx;gg._'g_i_‘g;_a a;zd in“the tubers, roots, stem§ and leaves of those plants from
the seedling stege onwards. Actively growing aerial tissues, such as leader
shoots appeared to be the site/s of formation, from which the divsgenin could

be trensmitted to the tubers, lartin and Deplin (1967) reported that soil and
climatic factors governed the sapogenin production in D. gomposite and D, flori-
bunda and suggested that the plants propagated from stem cuttings gave better
reswdts in D, floribunda.

Kamigzl(l‘ﬁﬂ reported that D,prazeri and D. deltoidea from different
locations irn India yielded varying percentage of sapogenin content at various
stages of growth, Sapogenin concentration increased with the ag? of the tuber,
The optimum sapogenin was found when the plants were just sheddingi;fe. in
dormant stage, which appeared to be the best for commercial exploitation.

Bammi and Rendhawe (1975) reported germination of stem cutting of
D.floribunda by usual horticultural methods. Chatuevedi (1975) demonstrated
#—————the possibilities of rapid clonal propagation of D, floribunda through
tissue culture by achieving 100 ¢ rooting of single leaf-cuttings.

Nandi and Chatterjee (1977) pointed out that D.prazeri containing
2.0 to 4,0 percent diocsgenin had been growing wild in Eastern Himslayen hills
and Chatterjee (1980) described t.hé detailed cultural practices of the plant,
The effect of chemicals on three species of Dioscorea hed been analysed by
Nandi and Chatterjee (1977). Shelvaraj et al (1977) showed a co-rrelation
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between diosgenin content and dry matter production,

Ic 1979, Chatterjee et gl. pointed out distinoct effects of external ard
and internal factors on productivity patierns of active principles in some medi-
cinal plants inecluding Dioscoreas and such increase of productivity was found to
te funections of tographical, ecological, environmental as well as of scme bio-

chemical factors, Shelveraj and Subhas Chander (1977) reported that fresh tubera
contained 4 - 6 peroent more diosgenin than dry tubers.

Tal and Goldberg (1981) desoribed the application of HPLC in quantitative
enalysis &f dicsgenin and stignastercl from D, gdeltoides.
5. Pls_uifigg* time- and Type of planting meterials, as factorp affecting vam

and_diospgenin yield in Dioggcores ep. : Enyi, BAC (1970) found that there
was a positive oo-rrelation between reinfall and vine growth, vine weight, and

tuber yield in D, cayanensis which required a long growing season for maxdmum

production ; whereas in D. alate, E. rotundifolia and D, esculanta, much shorter

growing sesson was required, According to Gooding (1570), rainfell below 100 cm
during the 8 months growing season gppeared the limiting factor in D. alatas,
Wilson and Mapother (1969.70) concluded that in D. deltoides plents raised from
seedlings and set out in May, tuber yields were maximum at 17 to 19 months, {
Diosgenin percentage sugmented during the first Year after which there wes little
change o |

Seale (1960-61) claimed that D, floribunda geve highest yield when harvested
gt 31 months after plenting. In this connection Selvaraj et al (1972) found the
diosgenin content was correlated with their dry matter content where the relation.
ship was closer with 2 years old tubers in D. floribunda and D. deltoidea. Mehta
and John reported that diosgenin wes translocated into the tubers after bio—
synthesis principally in the aerial parte. Cruzedo gt a) (1965) claimedq in their

experiments that in Dioscorea floribunda the sapogenin concentration increased
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more rapidly than D. composita but due to more rapid tuber growth, D, composits
out yielded other species in totsl content during 3rd season field growth,
Decrease in sapogenin content during spring growth and increasse in summer and
fall were noted, D. floribunda could be harvested after 3 seasons of growth
whereas 4 or 5 gseasons of growth might increase average yearly yield of D,
Sompesita, Both gpecies should be harvested during the winter season when
sapogenin oontent was stable,

Shelvaraj et al (1972) investigated that the distribution of diosgenin
in one year old tubers of three sapogenin bearing species viz. D. composita,
D, floribunda and D, deltoidea., The intact tuber was separated into three
different portion used generally for propsgation i,e,, Crown, Median and Tips,
The sapogenin content was found to be more in the dorsal portion in the tuber
than the ventral portion in D, composita and D, deltoidea;\ﬁ freeh weicht basis,
However in D, floribunda the ventral portion Pad the maximum content, Tip

-

portion of the tuber in D, composite, the medien portion of the tuber in D.
floribunda, tuber portion without any sprouted buds in D. deltoides had the
maximum sapogenin content, They also reported that the diosgenin content of
D. floribunda tuber have closer correlation with the dry matter production of
2 years old tuber, Randhawa et al (1968) claimed that D. floribunda, planted
in April in Bangalore region, was best as it gave quicker aprouts and higher
tuber yields, They glso claimed thal two year crop of D, floribunda in the
same region ylelded 60 MIYha by using medians and tip portions of tuber as plant.
ing materials (which otherwise gave lesser yield during first yesr),

Randhava et 2_1 {(1975) also found in their experiments in ITHR (Bangalore,

India) that diosgenin percentage on dry matter basis in D, floribunds tubers
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were not affected by the agronomic treatments as it was a purely inherited
character, The yield of diosgenin therefore depended on tuber yields, Dios-
genin content veried from 0.3 to 6,77¢ on the dry weight basis in €12 samples
of D, floribunda. They did not found any correlation between girth of tuber
and diosgenin content but a positive correlation was obtained between avallable
phosphorus in soil and diosgenin content in tuber, whereas the level cf available
potassium in the goil was negetively correlated with diosgenin content, The
relationship obtained between dry matter and diosgenin content}( in one year o0ld
tubers of D, floribunda was significantly varied but with low prediction index.
The relationship improved substantially in two year old tubers, Regarding the
distribution of diosgenin in tubers, they found that the 30 days after plant.
ing contag‘.}uedo less diosgenin compared to@amd— tip portion. Hegar‘ding'
the economics of comercial eultivation fhey reported a net profit of about
10,000/~ to Rs, 12,500/- per hectare for one year crop and Rs. 25,000/- to

R, 30,000/- per hectare for two years erop.
Soderholm {1968) reported in the experiments that 23 years orop of D.compo.

gita, gave the yield of 21 M of dry tubers and 1049 1bs of crude sapogenins.

6. Size of planting materials as factor affecting yam and dicagenin yield in
Dioscorea sp. : Rendhava et al. (1975) suggested that 40 to 60 gms pieces
of D, floribunde tuber as a planting material# were more oconomical, They also
suggested in their experiments in IIHR that as the Crown portion of the tuber
contained less sapogenin compared to median and tip, the crown portions could
be used as planting materials (having the maximum aur'viv;ral percentage) to get
the maximum return.

Gregory (1968) cleimed that D. floribunda propagated from segments of the
dormant tuber rootsteek resulted uneven sprouting with high loss from ro}_, 3

whereas stimulation was obtained by uasing rootstocks from active growth, A 31°C
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tempersture signifieantly stimulated bud development in the D,floribunda selec-
tions, - _

Sharma et sl {1985) and Ssha & Chatterjee, (1985 & 1989) claimed in their
experiments that D, floribypds could be selected for commercial cultivation (f |
due to less cost of maintenance and eultivation as compered to D. composita.
They also found that D.f]loribunde planted in the middle of June with the Crowm
and tip portion es ,A/ planting materials having 50 gms pileces end uniform spaeing
vas besl as it gave guicker sprout, higher relative leaf growth rate, crop growth
rate and tuber yield per bectere in 2} years crop.

7e Spacing trial in comectj;gg_.githlgmductiﬁ_tj of vam in Dioscorea ap.

Baker (1964) found that the yield response to population change was
appmxi.mafely linear and the glopes of the curves for different plant popula-
tions were themselves in linear relationship to the plant population per uriij_,
Randhawa et gl, 11968) observed that a specing of 60 om X 60 ocx and 60 cm X 30 em
was optimum for one year and two years crop of D,floribunda respectively, Saha
% Chatterjee (1985) claimed that the plenting density with uniform fertilizer ~’
dose in D,floribunda would give highest yield, In other planting densities,
the variation of yleld was not significant.

8. Use of Fertilizers in connection with the production of yam in Dioscorea

L R R A W e i

8p. : _Nutritional conditions efl‘a\ t the general growth of the plante as
well as actual formation of activq princi_p;es. Braun and Jorg (1964) reported
that sieve tube bundles of the Dioscoreaceae showed high acid phosphatese loca~
lisation and which was argued for active transport of assimilates,

Cruzedo gt al (1965) claime@ that complete fertilization in D.compogits

increased diosgenin content, The fertilization affects had also beer studied
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by Ferguson and Hynes in D.epculants and D.glats (1970). Nendi & Chatterjee
(1975) showed the effect of phosphorus fertilization to enhence extension growth

of Dioscores, The same authors (1978} observed an enhancement in dicegenin

content by phosphate and its decrease by nitrogen fertilizers in D.bulbifers

var. pulchella, D.pentaphylla and in D. composita. Knan et al. (1978) observed
that appl}ca.t.ion of fertilizers NP and N gave higher Yield (2,27, 2.24,&% respective-
ly) as bompamd to P fertilimer‘(2.07 % Teo '

Robinovich (1975) reported that in pot experiments with D, deltoidea,
60 kg of N + 200 kg of Po05 + 60 kg of K,0'ha and 100 kg of Pp05 + 60 kg of
KQO/ha stimulated growth and development of root system, the later inoreased
by 63 ¢ compared with the enntrol, Iiming aided D. deltoidea 's development,
Two years 0ld seedlings showed 1.8 ¢, - 2.2 ¢ diosgenin content, Recently,
Singh gt gl. (1981) observed significant interaction between N & P, N & K and
N with P & K on diosgenin yield, The same authors also noted that the tuber
yield/plant and tuber production per unit area of D.floribupds to be increa~
sing significantly with increase in N & P dose.

Chatterjee gt al (1985, found that 250 kg of N / ha yielded positive
reaponses, while P & K hed no significant responses in yleld, Saha & Chatter-
jee ( 1989) reported that D, floribunda would have a good prospect for ocommer.
cisl cultivation around Darjeeling disirict on mrginal land, having impact

o
of Seio-economic condition of the hilly people.
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INTRODUCTION,

-

Various environmental factors such as @pitation, temperature,
(k

hum dity ete. of a region play the most important role on ma)d.mization; Erop
production and specially on a remunerative harvest, of Dioscorea sp. ( Enyi ;
1970, Gooding ; 1970).

In Indias and in abroad many authors ( viz., Seale ; 1960, Cruzedo ot al;
1965, Enyl ; 1970, Selvaraj et al ; 1972, Randhawa et 8l ; 1975) already attemp.
ted and recommended different planting time and duration of the crops for differ-

Py
ent regiont. In the hills of Derjeeling district ( West Bengal), D.C.0.M.P,

‘\\!f

{Govt. of Jest Bengal) is cultivating Dioscores gomposita during the last 10

Years on a commercisl scale but no attempt has so far been made to study in

detail of the response of Dioscoree floribunda to different time of planting

as well as to different type of planting materials in the agroelimatic condition
of Darjeeling hills. In recent years it has been noted that duration of rain-

fall, day & night temperature, humidity varies abruptly from year to year rather
from month to month in the hills of Darjeeling district especially in the region

under study. DBesides it has also been observed that various planting materials

such as Crown, Middle and Tip parts of the yam of Djoscores floribunda, the pro-

ductivity of ¥am with its diosgenin content varies according to the environmental

condition of the experimenta)l sites in various parts of India other than Darjee-

ling hill.
?hhg\attempt has been made to study the effect of planting time and types

of planting materials on the productivity of yam and diosgenin yield in D. flori.
bunda in the climatic condition of Darjeeling hills. So that informations derived

out of which may be utilized for cultivation of the plants on commercial scale.
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MATERIALS AND MuTHODS

The inveatigation on the effecta of different planting time (season)
and typea of planting materials in Dioscorea floribupda Mart. & Gall, were
carried out at the Research Nmury of Govt, Ipecac Plantation, Gairibas, Darjee-
ling during 1984 to 1986 end [repeated\the same during the year 1986 to 1988,
Experimental plots even topography and uniform fertility were selected and soil-
mochanical and chemical analysis of representative soil samples collected from

the plots ( 0 ~ 30 cm depth) are presented beloy :

Mechanjcs)l analysis {( g ) ) Chemical constituents,
Grevel t 2.8 Total Nitrogen : 0,070-0.079 (g)
Coarse aand :+ 30,6 Available Nitrogen s 0,009.0.01 (g)
Fine sand : 35,7 Available Phogphorus : 15,37.16.51 kg/ha,
silt s 14,8 Available potassium : 25,62-218.35 kg/ha,

16,1 Organic Carbon 0.752-0,811 (¢)

li'l : 4-6 - 4e8

L1l
1]

Clay

Five planting-times experiments with interval of 30 days were conducted
viz. ndddle of April (Py),May (P,), June (P3), July (P,) and August (Ps) ; each
experiment takes equal size of planting materials but from the different parte
of tubers .}‘Lé such as Crown (PRC), Middle (PRM) and Tip (PRT) of the mother yanm

(tuber ) of Dioggores floxibunda.
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~ Plented on 15,4193, - One set each with Crown (PRC), Middle (PRM)
and Tip (PRT) plants i.e., plants raised from
Crown, Middle & Tip portion of the yam (tuber),
- Planted on 15.5,198; - One set each with PRC, PRM & PRT,
- Planted on 14.6,1984 - One set each with PRC, FRN & FRT
- FPlanted on 14.7.1%W4 - One set esch with PRG, PRM & FRT,

-~ flanted on 13,282,198, . ‘ne set each with PRC, PRV & PRT,

The initial scil preparation of experimental sites consisted of an

uniform application of farm yard mannure (20 M/ha) and a basal dose (one of the

three snlit doses) of NFK at the rate of 250 kg/ef N in the form of Uresa 3 50 kg

of

P in the form of Superphosphaté and 150 kg of K in the form of Murate of

Fotash per hectare begis. The first basal dose was applied during soil prepara-

Ay Bl

tion, *the second split dose was applied during the second year growth, The

exparirents were laild out essentially in Randomized Block Design, the details

2f the lay out were as follows :

1. Gross plot si ze; : €,0m X 2.2 m = 12,6 8q. m
2. Net plot slze _ s 54 mXldm = 8 8g.m
3. Eorder between the plots 3 Qhdm

4, Border between the replications : 0,90 m

5. Border of the experiment : 1,20 m

6. Hepncatiéna . L (four)er s b

Layout of the plots were taken up according to the layout plen (figure No.1)

and average 60 gms pieces of Crown, Middle and Tip plants of mother tuber ( yam) -

1?% to 3 years old of Dioscorea floribunda were used as planting materiels, In order

to control yam rot, théf, pieces were dipped for five minutes in 0,3 ¢ Benlate
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FI1GURE 1.

Replication.

Plants Raised from Crown portion.

Flants Raised from Middle portion,

Plants Raised from Tip portion,

Indicates planting in the

Iindicates
indicates
Indicates

indicates

planting in
planting in
planting «in

‘planting. in

the
the
the
the

month of April,
month of May,

wonth of June,
month of July,

month of August.
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PRC

PRM———

PRT

LAYOUT PLAN
RANDOMIZED BLOCK DESIGN

SCALE=Imm.=30cm.

(EXPERIMENT.NO.L)

REP. I REP O REP. IO REP. W
P, 1 Ps Py , Ps
P3 Py P4 P5
Py Py Py P4
P2 Pl Pa P

= CHANNAL ——»bp
Pl PZ P3 PZ
P3 Pg Ps Py
Pq Pg P, Py
Pg Py P2 Pa
—— HANNAL —F
Py P, P, Py
P, Py Pa Ps
Py P P P,
Ps Pa Pa P,

<« N

GROSS PLOT AREA =6m. X 2-1m.
NET . » w = 5.4m. XI-5m.
BORDER BETWEEN PLOTS = 0- 45m.
REPLICATION=0-90M.

" »

w OF THE EXPT. =1-2m.
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solution and were kept in raised beds ( 40 ¢ soil + 60 ¢ sand) for aprouts.
After sbout 30 days when kept in raised beds were ready for sprouting, they
were pelected for transplanting snd the sprouted yams from Crown, Middle aend
Tip portions were kept seperately, To ensure uniform spacing, the seed pileces
were planted by hand in seperate plots, keeping the planting depth 15.20 cm
and spacing 60 em X 75 em, planting experiments were conducted at intervals of
30 days in separate plots and the interculture operations like wgd__ingland
hoeing were done when the plants were four weeks old, Daily meﬁéfii}géical data
wers reecrded during the course of jnvestigations, \

Following observations were made for ﬁnalysis in respect of growth,
developrent and yield of the ercec., 10{ten) plants were selected from each plot
and growvth narameters like lesf area index, crop growth rate, relative leaf

frowth rate, net assimilation rate, dry matter production were recorded during

—-—

-~

the ecurse, »f investigations at every 60 da}s interval, until harvest of the
three types cof planéing materials ::»i' each _x;eplication. Experimental data have

been recorded at two gtages :~ during the 1st year growth (60 to 240 days) and
and yeer growth (360 to 5,0 days) following the dormant period from 180 to 360 |

days and %C tc 720 days.

1, leaf Ares and leaf Area Index ( LA and LAl) : Records on leaf aree

were taken from the selected plants from each plot under each replication, Maxi-
mum lencth and width of the leaves were r-corded and the area of the leaveas were

celculated { Gomez : 1972 and Hegde : 1979 ) according to the following formula :

Simple leaf area = K X L X W where, K is the adjustment
factor { Comez ; 1972 and Hegde ; 1979 ), L is the length and W is the maximum

width of the leaf.
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LA plent~1 - Sun of leaf area of the totel samples
Number of samples
LAI Sum of leaf area per plant X number of plants per unit area
Ground erea
R Dry matter production : The plants were seperated intc two parte

(a) eeriel parts with leaves end vines, (b) 'Yam'! with secondery roots were dried
into oven at a temperature of 80°C to 85°C for 48 hours, The materials were than
kept in a de_aicator- 1o attain e constant weight end the dried plant semples were
weipghed & dry weight was recorded, The leaf area in sq. om per plant and the dry
matter nroduetion in pram per plant were transferred into Naperien Logarithms &
the values of the leaf ares and dry matter thus obtained had been used in the

computation of other growth charactera.

3. Relative leaf Growth Fete (RIGR): Felative leaf growth rate was

determined asccording to the formula {(Gregory ; 1917, Blackman ; 1919, Briges
et al ; 1920) -
B L°gel‘2 = L0‘%7‘1

PLCR D

1

Where, L_'_ & L2 represent leaf aroa at the time t, and 1, respectively,

RIGR 18 expressed as em c‘.ay‘l plant"l .
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FAN Crop Growth Rate (OGR) : Crop Growth Rate was determined using
the formula :
Nz - Nl
CGR =
t2 - tl

Where, N2 and wl are the initial and final total dry weight ;

t, - t being the period of interval in days.

54 Net Asgimilation Rate (NAR) : Using the following formula
Net Asgimilation Rate was computed :
Wp = Wy Logely - Logely
HN AR =. X .
.o b, = Y o Lye Ly

»

Where, W, and W, are initial (t)) & final (t,) total dry weights
respectively ; t, - 4, being the period of interval expressed in days. I

represents intial (t.l)t.otal leaf area and L, represents final t, } total leaf

area and NAR has been expressed in gm cm—zday'lplant'l.

6. Biomas : For measuring biomass, the plant samples were harvested
at interval of 60 days during active growth periocd. All the samples from each
treatment and replication were collected and the data for biomags both aerial
and underground were expressed in terms of dry weight per plant, The different
components were separated out and were dried in oven (at 80° . 85° € ) for a

period of 48 hours and final weight of each fraction of the dried samples was

determined.
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7e Estimation of N, P and K of plant materiais : 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'&I K during their developmental
growth according to the methods deseribed by Jackson (1967),.

1) Egtimation of total nitrogen (TN) : dried eamples were powdered and
seived through 60 mesh seive. 100 mgms of the powdered samples were weighed and
digested with 4 ml. of distilled water, a pinch of reducing iron and 2 ml of
50 ¢ HoS0; and was later reduced by heating over the reducing fleme for about
30 minutes till the contents become bleck and thick. The reduced black mass
was allowed to be cooled sufficiently and a knife pointful mixture of 1:3 K5SO,
and 011304 was added to the content of the digestion flask, followed by the
addition of 2.5 ml of conc. H,S04, 5 ml of 30 ¢ 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 proceas of distillation
was carried on by adding 10 ml of 40 ¢ NaOH, Instantaneously, the ammonia
vhich evolved wes collected in a conical flesk containing 10 ml of N/50 HCL and
two drops of methyl red es indicator. The steam distilletion was continued for
30 minutés to ensure complete evolution of ammonia., Finally the excess of ¥/%0

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

determining the exmet end point of the titration., The difference gave the gquanti-

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

0.28 mgm of nitrogen.

ii) Estimation of total phosphorus and potassium : The percentage

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

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

described by Jacson (1967).
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100 mgnm of drﬁed powdered sieved sample was taken in a 50 ml volumetric flesk
follwed by 5 ml of conc. HNO; ; heated for sbout 30 minutes over a hot plate at
e temperature 100°C till the content besame yellow and later on cooled, After
it was sufficiently cooled, 3 ml of tri.acid mixure { of perchloric geid . 607 ,
cone, HNO3 and conc. H2$q4) were added and sgain heated on the hot plate for
one hour till the content became 0.5 to 1 ml in volums,

After sufficient cooling, the volume was made upto 50 ml by adding
distilled water, Suitable quantity of the aliquot was later taken for the
estimation of potash by means of a flame Fhotometer, From the reat of the aliquot,
5 ml wes taken in a volumetric flask and its pH wes sdusted st 3 by using 4(N)WH,0H
and 4A(N) HCl ; adding two drops of 2-4 dinitrophenol as an indieator, followed by
the addition of 5 ml of chloro.molybdic acid and 1 m) of stannous chloride acid
reductant, The volume was made upto the mark by adding water, The optical density
of the solution wes recorded by a colorimeter and the coneentration of phosphorus
was calculated by comparing with the standard phosphorus chart. The percentage of

phogphorus ard potash was later calculated,

from the gir dried tuber of Doscorea floribunda following the method by Gendotra

et gl (1977) after suitable modifications (Pande and Chatterjee, 1978).

Fresh tuber; {yam) were cleaned with running waxe? after clipping the roota
and the exoeas cf water was removed, After drying in shade the tubers were chopped
into thin & small pieces and dried in sun and later in the oven for 48 hourse at
100°C to ensure wniform drying, The dried ysms were grinded and 10 gms of the

dried thoroughly grinded powder was taken in 500 ml flask and diastilled water



(20)

was added and stirred for 10 minutes. To the slurry, 150 ml of distilled water
and calculated amount of cone, HCL was added to meintain the required acid
concentration of 5 ¢ {(wv). Hydrolysis m's conducted in autoclave f or% hour
under 15 1lbs/cm? [;ressure. After hydmiyéis, the slurry was allowed to attain
room temperature and filtered under vacuums. The residue was washed with dis-
tilled water till the filtrete was free from acid. The acid from residue was
transferred to petridish and dried in an oven at 100°C for 6 hours. It was
later extracted with hexane (boiling range 67° - 70°C) in a Soxhlet apparatus
for 8 hours. The extracted solvent containing dicsgenin was concentrated,
chilled and filtered. The mother liquor obtained after filtering was again
concentrated, chilled and a second crop of diosgenin (if any), was added to
the first crop and the whole of diosgenin wes weighed after drying in an
oven for 2 hours at 80°C and the values were expressed in percent (dry weight
basis).

The identity was confirmed through TLC and the purity was found to

be 96,29 of total sapogenin.
8. Soil Analysis : Composite soll samples from the plots

receiving individual treatment were collected before setting up and at the
expiry of the experiments and analysed for determination of residusl fertility
status in respect of nitrogen, phosphorus and potassium according to the methods
developed by Jacson (1967), N

From the compogsite samples 500 gms of soil were weighed seperately and
spread on the floor under shade for 7 days for drying under room temperature,
After drying, the weight was taken and the soils were seived through 0.5 m.s.

seive & required quantities of soils were taken for further soil testing as

follows :
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i) Soil pH To 10 gms of the seived soil 25 ml of distilled water
wvas added and the suspension was stirred at regular intervals for 30 minutes
and the pH wasg recorded immediately with e glass electrode pH meter.

i1) Orgenic Cerbon : 1 gm of 80il sample was taken in a 500 m) condcal

flask tc which 10 ml of normasl K20r2Q7 and 10 ml of cone, 1-12804 was added and
allowed to atand for half an hour in the dark, Simultaneouely a blank was
maintained, Then in both the conjcal flesks 200 ml of Aistilled water was

added followed by 10 ml of syrupy HBPO.:'. and 2 ml of di.phenyl exine indicator,
1t was finally titrated with standardised Mohr's salt solution, From the differ.
enoe of h]:ank and sample reading, the orgazﬁc carbon perecentage is calculated.

ii1) fveilable phosphorus : For determination of available phosphorus

10 gms of air dried soil sample was taken in a conical flask to which 150 ml
of Olsen's reagent {containing 0,5 normal Na.HGO3 at pH 8,5) and shaken for one
hour with phosphate free charcoal powder. It was then filtered and the fil-
trate was ocollected and the phosphorus conoentration was measured by the same
chloro-molybdic method ea described earlier in case of leaf analyaié.

iv) Available potgssium : 10 gms of dried soil sample was taken in a 500
ml conical flesk ; added 250 ml of emmonium acetate 1 (N) and shaken for half
an hour, It was later filtered and the filtrate was taken in a 250 ml volu-

metric flask and the volume was made uptc the mark and the reeding for pote-

8=ium was taken by the help of a flame-photometer.

9. Economics Economies of cost of tuber (yam) production of
Diosgorep floribundg Mart, & Gall, wes alsc worked out, Added cost-added

return principle on yam and diosgenin yield under each treatment was adopied
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-

"3

te determine the optimum time of planting and its economic responses,

10, Co-rrelation studies : Total cowrrelation of important characters

*etween various yleld atiributing characters and yield were measured by Kerl
Peargon's Co~efficient Cowrrelations as denoted by 'r' (Goulden : 1960, Panse

& Sukhatme : 1978 ),
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RESULTS

while ascertaining the growth and Yield responses of Diocscorea flori.

bunda Mart. & Gall. in relation to different time of planting and types of
planting materials, observationes had been recorded on different plant charec.
ters, physiological parameters, yield atiributes, periodic nutrient's accumu~
lation and also residusl nutrient status of soill during the course of investi-
gation,

The data obtained were pub to through statistical analysis and the
nmean values along with SE and CD values represented in Tables 2.a, to 12.c.

and Fig. 2 to 7,
PHYSIOLOGICAL PARMMETERS

Leaf Area Index (LAI) : The results on leaf area index under differ-

ent planting times and different types of planting materials have been presented

in the Table 2.,a., to 2.¢e and Figo 2e
In genersl, the LAI at the successive stages of growth and development

showed significant influence on different planting time. The LAI values (mean)
increased gradually from P; {April planting) to P3 (June planting) whereas, a
decreasing trend was noticed in Pz, (July planting) and P5 (August plenting) of
Crown (PRC), Middle (PRM) and Tip (PRT) parts of plants.

The LAI in P & P2 planting increased steadily upto 180 days in all
the cases of Crown, Middle and Tip plants (Table 2.a. to 2.c.) and there after
decmasiné trend were obgerved from 240 t.o'_360 days. The augmentation of LAI
values ware observc;d steadily from 360 ddy to 480 days after 'plan‘t.ing and

decreasing thereafter sharply. However in P3 (June planting) LAI increesed \

rapidly.



Table No.2,a Effects of Planting times on leaf Area Index of Dioscores floribunda Mert, & Gall ..

IRC ( Plants Raised from Crown )

Time of _____Jlst Year growih, W_u B Mean
Flanting- 60 120 180 240 420 480 540

Py 0,215 0,816 0,912 0,065 0,278  0.821  0.993 0.083 0.523
P, 0,2,5 0.962 1.5 0,080 0,310 0.926 1,190 0,092 0,617
Py 0.372 1.225 1183  0.095 0,326 1191  1.245 0,105 0717
P, 0.35% 0,472 0,105 0,052 0.395 1,050 0,982 0,086 C.436
Py 0.112 0,080~ 0,032 0,095 0.462  0.98%  0.90 0,095 0.350
Mean 0.258 0,711  0.675 0,077 0.35% 0,992  1.070 0,092 0.528
& + 0.047 04199 0,252 0,008 0,033 0,062 0,061 0,003 0.064
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Table No. 2.b. Effects of planting times on leaf Area Index of Dioscorea floribunda Mart, & Gall .

PR M (Plants Raised from Middle )

Time of Devg after Flanting.
Planting ___ ____ 1Y year growth. 20d _year growih

60 120 180 20 360 420 480 540 Mean,
P 0e220 0,765 0,872 0,055 0,213 0.75% 0,916 0,071 0,482
P, 0,307 0.912 1.108 0,072 0,295 0.876 1,17 0,082 0.5%6
P, 0,410 0.25 0,092 0,05 0,75 .0.932 0.918 0,075 0,409
"Ps 0.148 0472 0,030 0,085 042 0,815 0,802 0,088 0,310
Mean 0,305 0.674,  0.849 0,069 0,325 0,907 0.991 0,082 0,501

S + 0,055 0,195 0.245 0,007  0.038 0,071 0,073 0,004 0,069




Tah'.le NO. 2.°o
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Effects of planting times on Leaf Ares Index of D, floribunda.

"PRT

{ Plants Raised from Tip ).

Time of Days_after Planting.
Plenting ist year growth, 2nd year growth

60 120 180 240 360 420 480 540 Mean
Py 0.285 0,790 0,900 0,061 0,258 079  0.962 0,078 0,516
1 0,326 0.95 1,130 0,075 0,306  0.895  1.163 0,085 0.616
Py 0.457 2,203 1,176 0,068 0,318  1.186 1.222 0,100 0.718
P, 0,425 0,428 0,095 0,052 0.387 0,95 0.908 0,080 0.415
Pg 0.152 0,076 0,033 0,09 0.451  0.82% 0,806 0,091 0.315
Mean 04329 0,690 0,667 0,073 0.344 0,928 1,012 0,087 0,516
SE* 0,05 0,19 0,251 0,007 0,033  0.069  0.078 0,003 0.071
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\upto 120 days and later a periodic decrease was noticed till the commencerent
of the 2nd year growth. LAI in F; ( July planting) and P5 (August planting)
showed & linear decline from 120 dsys and 60 days respectively. The augren-
tation of LAI in P4 & P5 plantings were observed from 360 days t411 the
dermancy started from 480 days onwerds.

In this initial astage of growth LAI values were recorded lowest in
Crown plants (0,215, 0.245, 0,372, 0,350 and 0,112 in Pys P,y Pys Py & Py
respectively) in comparison to Middle and Tip plants. It was clearly evident
(Table 2,a.) that the values of LAI were maximum during later stages of plants
growth vhereas Middle and Tip plants did not show apprecisble differences.
It was also been revealed that Crown, Middle and Tip plants had only attain

the maximum LAI values in P3 (June planting,),
Relative Leaf Growth Rate ( RLGR ) The relative leaf growth

rate presented in the Table 3.a, to 3.c., revealed that the rate varied distinct-
1y with the time of planting and the type of planting materials during all the
stages of growth & development. It was clearly evident that the rate of leef
growith considerebly increased from P, (April planting) to Py (June planting)
but decreasing trends were noticed in P, (July planting) and Ps ( August plant-
ing). It vas algo evident that Py ,F, & Py plentings of Crown, Middle “and Tip
plants (Table 3.a, to 3,c.,) occuréd a gradﬂal inerease of RIGR upto 180 days
and later sharply declined upto 360 days. The sugmentation of the leaf growth

rate re-occured from 360 days to 480 days. In P, & P; planting however RLGR
gradually decreased upto 360 days and later increased from 360 days onwards.

The negative values of RIGR during the pariéda 240 days to 360 days and 480 to

540 days in all the planting of Crown, Middle and Tip plants obviously indlcated

the initiation of roe
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FIGURE 2

Effects of planting times and type of planting materials on
Leaf Area Index of D.floribunda.

PRC = Represents Plants Raised from Crown portion,
PRM = Represents Plants Ralsed from Middle portion,

PRT = Represenis Planta Raised from Tip portion,

Hollow Circles represents P; (April) planting,
Hollow traingles represents P, (May ) Planting,
Hollow squares represents Py { June ) planting,
S01id eircles represents P4 (July ) plenting,

L S repregents . P, (August) plenting,
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Table No. 3.a, Effects of Planting times on Relative Leaf Growth Rate (cm?, day—L plant-l) of

* L. fLloribunda .
LR _C

Timetof e Days after Planting, L
planting. st yeer growth _ ___ _20d_yeer growth

60-120 120.180 180240 24,0-360 360-420 420.480 480540 ‘Mean
Py 0,022 0,050 0.028 =0.014 0.018 0,038 -0.011 0.018
P, 0,024 = ©.060 0.030 0,006 0,021 0,042 -3.003 C.02%
P3 0,028 8,075 042 -0,002 0.021 0.068 -0.001 0.03%
P, 052 04039 0.006 -0.023 0.028 0.049 -0.002 0.021
Ps 0.025 0,002 -0,016 -0,029 0.02% C.040 -0.003 0.006
Mean 0,030 0.045 0.018 -0,01, 0.02% 0.047 -0.004 0.021

sE} 0,005 0,012 0.010 +0.005 0.002 0,005 +0 00l 0.004

R LT T - - —— i



Table No. 3.b,

Lt s Dt i R ST T ———

Time of
planting

-

- )

60.120

e P 1 Ty e A N s, et St -

0,047

. 0.053

G.068
C.042

0,027

0,047

0,006

{30)

2 Lfloribunda.

e e e e OB BfYer plenting

T ——— Ay g g

Effects of planting times on Relative leaf Growth Rate ( cmz. day-l Plan{") of

1200180 180240  240-360  360.420  420-480  420_5.C  Mean
0.060 0,032 0,012  0.022 0.062 0,009 0,028
0,085  0.040  -0.003  0.023 0.088 20,002 0.0L0
0.092 0.058 -0.002 0.033 0.0% 04001 0,049
0,023 0,009 20,022 0,028 0.044  =0,003 0,017
0,010 0,012  -0.022 0,030 0.633  .0,004  0.009
0,05, 0,025 0,012 0.027 0.065  <0.003  0.028
0,016  0.012 0,004 0,002 0.011 0.001 0,007

b bk At

-

A



Table No. 3.c.

Effecta of plenting times on Relative Leaf Growth Rate ( on?, day™ 1. plmt-l } o

(31)

f

*, D floribugds.
PRI

Time of Daye_after plenting,

60120 120180  180-240  240-360  360-420 420480  4B0-540  Mean
Pl 0.0‘-'&8' 0.%2 0.039 -00016 0.@5 0.(56 -0.0)6 0.031
P, 0,054 0,088 0.043 0,002 0,031 0,091 0,003 0,043
Py 0,069 « 0,09 0,08  -0,001 0,03 0.098 0,001 0,050
P, 0,042 0.025 0,012 -0,020 0,033 0,046 0,002 0,019
P 0,022 0,012 -0,015  .0,0200 0,032 0,040 0,003 0,009
Moan 04047 0,056 0,027 20,012  0.031 0,068 0,003 0,030
SE? 0,007 0,016 0,003 0,004 0,001 0,012 0,008  0.007
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sepescence phase in leaves, It was slso evident that (Table 3.8, to 3.c.) Py
plapting in all the caseg of Crown, Middle gnd ;-l'ip plants, showed maximum mean
values of RIGR during the periods of 120 to 180 days and 420 to 480 days after

plant:lng .

Crop Growth Rete {(C G R) ; Crop Growith Rate values under different

planting timss and types of planting meterials have been shown in Tablez 4.e. tO
4., and Fig, 3. It vas revealed that C G R variea distinctively in all the

cases of Crown,Middle and Tip plants with the advancement of growth. In geper.
al, mean C G R values of the individual plsnting increased gradually from Py to

P3 planting and thereafter the velues decreased. But the treatment mean increa-

sed upto 180 days end thereafter declined, The highest C G K (0.5 gm day™>

plant"l) observed in P3 (Jue planting) of Crown plants (PRC) followed by F3
planting of Middle and Tip plants, the values being 0.815 gm plent~l day-1 and
0,788 gm day~% plant -1 ,

Net Asgimilation Rate (NAR) : The deta indicatled that(Teble 5,a.to

5.¢co and fig. No,4) the variations in planting time and types of planting
naterials caused significant differences in NAR of Djosgores floribunda. It was

evident that Fy & P, plantings of Crown plants showed maximum NAR between 360
Yo 420 days, vhereas, P3 , F; & Ps plantings showed maximum NAR betusen 420 -480
days. The highest NAR in Crown plants was in the range of 3.62 X 10~%gm omr?
dey=1 plant~1 between 420480 days in P3 planting and the minimum was 0,62 X
107gn oni'zday"lplant'l between 240 to 360 deays. The values however incressed

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

The similar trend was alsc cbserved in P3 planting of Middle plants
and Tip plants, Of the three types ( PRC, PRM & PRT) of planting materials,
the P3 planting of Crown ( FRC) plants revealed highest Net Assimilation Rate
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FIGURE 3,

Effects of planting times and type of planting materials

on Crop Growth Rate (CGR) of D.floribunda,

PRC = Represents Plants Reised from Crown portion.

PRM = Represents Plants Raised from Middle portion.

PRT = Represents Flants Raised from Tip portion,

Hollow Circles represents Pl {April) planting,
Hollow Tringles represents P, (May ) planting.
Hollow squares represents Py {(June } planting.
Solid Circles vepregents P 4 (July ) plenting.
Solid hﬁ;ﬂjl” represents P5 {Auvgust) plantiné.
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Table No, 4 a. Effects of Planting times on Crop Growth Rate ( gm. day plant 1 } of
~2 floribunda.
RP.R.G

Time of Days after planting.
planting,

60-120 120.180  180.240  240-360 360420 420480  480-540 Mean
Py 0,178 0.256° C.161 0,235 0.501 0,620 0.716 0,381
P, 0.255 0.280 0,233 0,413 0.551 0.780 0,868 WATA
Py 0.273 0,300 ~ © 0,228 0.187 0.666 0,941 0,95 0,505
P, 0.245 0,206 0,160 0,116 0.486 0,763 0,691 0.381
Pg 0.200 0.123 0,053 0,231 0.338 0.673 0,583 0,314
Mean 0.230 0.233 0,167 0,19 0.50¢ 0.755 0,760 0,407
se*t 0,017 0,031 0,032 0.021 0,053 0.054 0,064 0,033

Al e i ——-



Table No, 4.0,

{ 35)

Effects of planting times on Crop Growth Rate ( gn. day plmt‘l Vot

-2« floribunda.
ERM,

Time of Days after planting
planting.

60.120 1204180 130.240 2402360 360420 420-480 480540 Foan
P, 0,250 0,258 0,163 0,139 0,473 0493 0766  0.%8
P3 0,185 0,278 0.19 0,147 0,558 0,638 0,788 0.404
P, 0241 0.132 0,085 0,49 0,550 0,628 0,650 0,333
Py 0,085 0075 0071 077 0445 0638 0,591 0,297
SET 0,016 0,039 0.024 0.011 0,036 0.048 0,037 0,018
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Table No, 4.c, Effects of planting timee on Crop Growth Rate ( gm, dgy-l. plant-l,) of

?

_DP. floribunda,

PRI

Time of Days after planting
planting

60120 120.180 180-240 24,0360 360420 420480  430-540 Mean
Py 0,155 0,228 0,171 0,211 0.373 0,416 06N 0,320
P, 04205 0,231 0.180 0,152 04496 04520 0,780, 0,366
Py 0,208 0,298 0,205 0477 0603 0.670 0,815 0,425
P, 0,15 0.135 0,110 04092 0,573 0,735 0,675 0.352
Ps 04095 0,091 0,075 0,133 0,586 0,661 0,621 0.323
Mean 04162 0.196 0,148 0,153 0.526 0.600 0,716 0,357

SE& 0,021 0,037 0,024 0,020 0. 042 0,058 0,035 0,019
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FIGURE 4,

Effects of Planting times on Net Assimilation Rate (NAR)

of 2. floribundao

PRC Represents Plants Raised from Crown portion.

PRM Represents Plants Raised from Middle portion.

]

PRT & Represents FPlants Raised from Tip portion,

Hollow Circles represents P; (April) planting.
Hollow Traingles represents P, (May ) Planting,
Hollow squares represents P3 (June) planting,
Solid c¢ircles represents P, {(July) planting.

Solid 1""‘“3""5 represents Py (August) planting.



K
o
Q

o
o

o ©
(v o)
Q

30,
0

NET ASSIMILATION RATE (10"%m.cm:2day™)
P
(o

i |

1 Pl |

L-
60-120 120180 180-2

40 240-360 360-420 420-480 480-540
D AY S

)

Yy

NET ASSIMILATION RATE (I0%m.cmilda

l-l”
N .
N
7 .m 370 PRM
£
- ..qa.quu.mol
41 2 270t
o
. m 220
. m 170
T
1 5 reof
=
_ m o-70}|
NG L)
Z

A F TER

N G

370
320

270

220t

1170

t-20

070

QmOm‘ 1 1 — 4 i

V LY I v L)

]
L PRT

60-120 120-180 180-240 240.360 360-420 420-480 460-540

DAYS AFTER PLANTING

60-120 120-180 180-240 240-360 360-420 420-460 460-540
P L ANT




( 38)

Table No, 5,.a. Effects of planting times on Net Assimilation Rate ( lc-z'rgm. cm-z.day“l,plant,“])
£ RC
Time of Days after planting,
planting
60-120 120.180  180-240  240.360 360420 420480 480-5L0  Mean

Py 1,63 2,26 2,06 0.46 3.47 2,91 0450 1,892

P, 1,86 2,67 1,92 0459 3.9 3.10 0,58 2,030
Py 1.91 3,05 1.75 6,62 2,98 3,62 0,66 2,084

Fy 1.84 2,55 1.12 0437 1,31 3.29 0.43 1.520

Ps 1.25 0.92 0.32 0.32 1.4? 3.0? 0.38 111016

Mean 1,698 2,290 1,434 0,472 2,588 3,138 0.5 1.739

SEZX 0.121 0,365 0.321 0.0%9 0.458 0,121 0,050 G.181

- ——
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Table No. 5.b. Effecta of planting times on Net Assimilation Rate (10'4gm. on™?, day™} plant™d)
T
PRM
Time of Days after planting,
Planting.

60=120 120.180 180240 240-360 360-4,20 420-480  480-540 Mean

Py - 1,50 2,39 2,17 0.30 3,06 2.98 0.45 1,821
Py 1.9 2.70 1.85 0.43 3.01 2,96 0,63 1,832
Py - . - 2,03 3,01 1.53 0.82 3,05 3.22 0.68 2,020
Py 1.89 246 1.06 0.38 1.2 2,90 0.48 1.487
Py 1.61 0492 0,35 0,26 1,23 2,65 0,40 1,060
Mean 1.798 24296 1.39 0.438 2,318 2,922 0,528 1,644

seEt 0,103 0.360 0.319 0,100 Cedé2 04091 0,052 0.169
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Table No, Jece Effects of planting times on Net Assimilation Rete (10~%gn. a2, aay-1 plant-1)

LRI o

Time of Days after planting..
Planting.,

60-120 120-180 180240  240-360 360420 420480 480~540  Mean
Py 1,69 2.40 2,17 0.7 3.15 2,9 0441 1.786
P, 1,80 2,55 1.87 0,62 3,05 3,02 0.48 1,913
P, 1.88 3.05 1.66 0459 2490 3.2 0.62 - 1.995
P, 1,91 2,51 1.10 0,32 140 2.9 0.52 1,5%
Ps 1464 0,98 0422 0,27 1.35 2490 046 1,117
Mean 1,78% 2,298 1,404 0434 2,370 3.016 04498 1,669

SEZ 0,052 04347 04343 0,071 0,408 0,067 04035 0,158
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- . 2
(362 £ 10%gn e1r? day™ plant=1 betuen 420 %0 480 days) among Middle (PRY)
and Tip plants (PRT),

Dry Matter Production ( DM ) : The dry matter production per plant

under different planting time and different types of planting materials have
been snown in Table 6.a. to 6,c. |

The date revealed that there were corresponding increase in dry matter
produotioxi'wiih successive stages of growthsdevelopment, The rate of dry mat-
ter accumulation was rather low in the initial stage at 60 to 120 days in Crowm,
Mddle & Tip plants { Table 6.a. to 6.c.) and the rate was very low in Fj5 plantc
ing., The rate of dry matter had taken momentum from the commencement of the
2nd year of growth and the trend found rapid till the period of harvesting.

In general it has been observed that the total DM accumnmlation in plants
at the very early period of growth was less but with the age of plunts have
shown increased asccuwmlation of DN in planta especially in the underground
portion, with the highest value at harvest, The effect of planting tires on
DM production wes significently more pronounced than the iypes of planting

materials. The higheat value being 250,7 gnms pla.nt"l found in PB of Crown

plants, The lowest value wes recorded in P5 planting of all the three iypes,

Interarelationahdp between L;A_.].LNAR and D production at suc_oessive Btages

of growth and development under different planting times

The Fig, 5 showing the variation in LAI, NAR and DM (besed on mean
values of five trestments & uvnder different physiological parameterxrs) and
their inter-relationship between them during the different growth stages

revealed that there has been steadily incressed in dry matter production with
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Table No. €.a. Ory matter production (g,m.plant"‘l) of _D. £loribunda 4n respect

of Aifferent placting tires,

FRC { Plants Raised from Crown )

—

M R L awe MEEAE w ek wm - A k= vt e e e

Time of Days after planting
Planting e o 1st vear prowth . .._2nd year growth,

62 12¢ 120 249 ¥ 420 480 5,0  Mean
Py 2G5 310 46,6 5643 2L,6 115.4 152,6 195.6 87,85
Py 2743 34,6 51.4 63,6 8.2 122,3 169.1 22,2 9,33
12 281 b4 45 6‘2.5 ‘ 76,7 98,7 13¢.7 195.2 250.7 111,82
P 25,5 LC.2 52.6 62,2 76,2 105.4 15,2  192,7 88,25
Py P02 32.2 39,6 42,8 7005 8C.¢8 1312 16,3 7545
Yean .32 3.5, 0.5 56,2 83.8, 114,52 159,86 207,30 92,14
SEZ 1,675 2,528 3,763 6,226 /4932 8,037 10,685 13.015 6,026

- — - L L g A R e e e SEPA  A v Sy e R A - U Sk et U e e B R W me gk S e ot B W A T e S
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Table No, 6,b,

(43 )

Ury matter production ( gm. plent™) of D, florsbunda in regpect of

different plenting times.

PRM ( Plants Raised from Middle)

A e P . i —— e S Tt

Time of Days efter planting
planting 18t year growth. ' 2nd yesr growth,
60 120 180 240 360 420 480 N0 Mean
Py 184 2,6 41,3 50,7 75,6 %.,2 120,1 160.4 73.66
25.2 3.2 49,7 9.5 76.2 104,6 134.2 180.2 82,

Py 2.6 3.7 Shub 66,2 88,7  122.3 160,6 20749 95,55

P, 26.1 3.6 42.5 47,6 65,5 9845 14044 179.4 79,32

Fg 25,0 30,1 %, 06 38.9 60.2 86,9 125,2 160,7 70,20
- Mean 24426 32,64 Lh .5 52,58 73.24 101.70 136,10 177.72 80,34

SEY 149 1.934 3.1.@ 4,737 L.,915 5,883 7,061 84687

L,397




Table No, 6,c,

( 4 )

Dry matter production (gm. plant"l) of D, floribunda. in respect of

different planting times,

BRI (Plants Raised from Tip)

Time of Days after planting
plenting.  __ _ _Jgt vesp growth. e 200 YOBX_ETOVED

60 120 180 24,0 %0 420 480 540
Py 20,1 294 43,1 534 78,7 101,17 126.1 167.6
F, 2,2 %5 504 6L2 79,5 1093 U0 186,3
Py 26,2 38,7 56,6 68.9 90,2 126,54  166,6 215,5
P, 70 %A 42 S 62.2  %.6 1397 1802
Ps 2,1 29,8 354 39.9 5549 91,1  130.8 168.1
Mean AR .30 45.% 54,490 73,30 104,90 1391.94 183,54
SEZ 1,207 1.891  3.5915  4.885 6,262 645 7,085 2,754

R T

Vean

77.43
85,98
98,63
79.65
71.88
82,71

4575

-
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FIGURE 5

Intererelationship among LAI, NAR and DM at successive
stages of growth of D, floribunde under different

planting times and type of planting materials,

PRC = Represents FPlants Raised from Crown portion,
PRM = Represents Flants Raised from Middle portion,
PRT = PRepresents Plants Raised from Tip portion,.
DM = Represents Dry matter preoduction,

LAI = Represents leaf Area Index.

NAR = Represents Net Assimilation Rate,
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the plants! age. LAI showing increased upto 120 days and then sharply declined

upto 180 days and thereafter again increasing trend observed upto 480 days and

again declined,

The NAR values reaches its highest limit being 3.62 X .10'[' gn cm'2

dW-l Plant'l in PRC, The increasing and decresing rate of NAR was more or
less in parallel way with LAl as shown in the Fié. 5, The dry matter produc.
tion (DM) found highest rate at the highest rate of NAR at 480 days, The

same trend also found in Middle and Tip plénta (PR & PRT). The highest values

found in Crown plants followed by Tip and Middle planta.

:+ YIELD ATTRIBUTES :

Yam yield : The yam yield (in kg.) per plant under different plant.
ing time and planting types were presented in the Table 7.a. to 7.c, and Fig.b.
revesled that there had been significent incresse in yam yleld successively
with the planting time ia P, to P3 » Yam yield hed, however declined under
P, & Pg planting. The highest yem yield in P3 plenting of Crown (FRC) plents
being 1.653 kg/plent {fresh) which varies gsignificantly from the yleld under
both early (P & Py ) and late (P, & P5) planting. The lowest yield being
1.225 k¢/ plant (green/fresh) was observed in P5 (August planting) of Grown

(PRC) plants, _
‘The ‘gimiler trend hed been observed both in Middle end Tip plante

(Table 7.b. & T.cs ), whereas in Tip plants the highest yield was observed
in .l:’3 planting,
Comparing the three types of planting meterisls it had been found

that the yleld in kg/ plant did not varies significantly between Crown and



Table No, 7,a.

( 47 )

Effects of planting times on "Yan" yield and dry vine yield (Kg/plant}

~at the final stage of harvesting (720 days) in I R € (Plants

et —— —

raised from erown portion) of D, floribunda.

pe

Time of planting, - Dry vine yield

I Sl Ak e Tt 0

-

- . it -

"

Yam yield ( kg./plant )| Hoisture
- A |

(kgo/plant) ! Fresh Dry %
——— " Ee v v - B LT T L O S Cun P U AU SE R O — —

Pl O.12¢ 1,38¢ 0.3% 71.4

P, 0.139 1,582 0,138 72.3

Py 0.5 1,653 C.4E9 71.6

9 0.128 C1.%05 Coll.3 70.5

P5 0.112 1,225 0.365 7042
Mean 0.130 1,470 G.426 71.2

S * 0.005 0.075 0,021, 0.380

C.Ds at 5¢ level = 0.013 D.343% 0.042



Table No, 7.b,

(48)

Effects of planting times on "Yan" y:iéld and dry vine yield (kg./plant)

al the final stage of harvesting (720 days) in I R M of

s floribunds,

PRY
0 beyowime e Moisture
Time of planting, | ;};glgi';;g Uotanty |~ S yield (ke/pdent) -
5 ; Presh ! Dry
Py 0.126 1,005 0.265 73.6 .
F, 0.130 1.8 04321 742
Py 0.138 1.35% 0.351 7440
P, 0.120 1.190 0.312 73.1
Py 0,108 0,580 0.259 73.5
Mean 0.124 1% 0301 738
SE? 0,005 0,071 0.017 0.128

TR A R AT - T S e YL M S . i —a et e A B s ke o i i e U o = AL ppeaatiat.

CeDe at 5 ¢ level = 0.012 0.142 0.035

A A T AL W R T e



Table NO‘ 7 +Ca

(49 )

Effects of plenting times on "Yam" and dry vine yield (kg./ plant)
at the fina) stege of harvesting { 720 days ) in PR T of

D. floribunda.

FPRT

Time of planting | PTY Vine yield

ke

T

(ke./plant)
Py 0.128
F2 0.131
Pq 0.139
P 4 S V4
Py 0.120
Me an 0,127
SEZ 0.004

C. D. at 5 % leVel = 00008

"

-

-

. . i i - 8 A . M e T e e o ] - At T R e AT Ay e A

““""Xm-ﬂglﬁf@nlant ‘ Mojstyre
Fregh ! Dry %
—— Jd
1.220 0,323 73,5
1,455 C.37¢  73.9
1.607 016 74i
14490 0,388 73.9
1,176 0308 73.8
1.389 0.362  73.8
0.082 0.020 0.097
0.154 0.062
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FIGURE 6

Effects of Planting times and type of Planting materials
on Yam yield and dry vine yield ( kg/plant ) at the final
atege of harvesting ( 720 deys ) in D. floribunda.

PRC = Represents Flants Raised from Crown portion,

PRM = Represents Plants Raised from Middle portion.

PRT Represents Plants Raised from Tip portion.
So0lid bar represents Dry vine yield.
Dotled bar represents Fresh yam yield.

Obliquely lined bar represents Dry yam yleld.
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and Tip plents but there was significant varielion between Crown and Middle plants
and also between Tip and Middle plants, The interaciion effects resulted that
the F3 (June planting) both in Crown end Tip plants (Table 7.a. to 7.c.) were the

best in yam yield.
Dry vine yield The variation in dry vine yield were noted under

different planting time and planting materials (Table 7.s. to 7.0. and Fig, 6.).
The dats indicated that (Table 7.,a.) the maximum dry vine yield being 0.145 k¢/

plant found in P3 of Crown (PRC) plants and varies significantly over P, B, &

F5 planting but P, end Py 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 Crown plants ylelded maximum vipe and
the values are more cloeger to the values of Tip plents irrespective of the
planting tima.

Yofsture percentage in yem :  The molsture percentage of the

individual treatment of PRC, PRM and FRT revealed that (Teble 7.a. to 7.c.)

all the plenting season in PRC showed less moisture content in comparison to

PRM & PRT, Among the different plenting time in each type of planting materi-
als showed the leas moisture content in the late plentings but higher in earlier
plenting, The moisture percentage in all the treatments varied from 70.2 to
74,2 percent. It has also been revealed that moisture percentage in each plant.
ing time did not varied significantly in FRM & PRT,

Diosgenin percentage : The qata (Table 8.,a. to 8.c.) revesled that

the different planting time did not show any significant variation on dlosgenin
percentage in yams, But the plants ratsed from different portion of yam guch
as Crown, Mddle and Tip plants showed a significant variation in their dios.

genin content also with a variation in diosgenin content in the Crown, Middle
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Table Mo, 8.a, Verietion in Diosgenin percentage (Dry wt, basis) in PR C
(Plents rajsed from crown) under different times
of planting in Dicscorea floribunda Mart.& Gall .

ERC
Tire of planting ! % ?f Diosgenin in Mean
— ) Crown o Madle ) S S
By 3,36 3.62 3,73 - 3570
B 3.39 3,63 3.75 3.590
P3 3.39 3.65 3,75 3.5%
PL 3.38 3.61 3.83 3,573
Py 3.3 3.64 3,83 3,976
Mean 3,376 3.630 3.838 3.581

SEZ 0,006 0,007 0,004 0.005

- A — A
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Table No, 8,b, Variation in Diosgenin percentage (dry wt, basis)in PR M

under different planting times of D, floribunds

ERMN

of Dicagenin in
Time of planting __,,,,,____Z ol

Crowa | Middle Tip Yean
Py 3.42 3,69 3,78 3,630
P, 3.40 368 3,79 3,623
P, 343 3,69 3,80 3.640
P, 3442 3,68 3.80 3,633
Ps 3442 3.68  3.80 3,633
Meen 34428 3,68,  3.9% 3,631

SEZ 0,004 0.002 0.004 0,002
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Table No, 8.c. Variation in Diosgenin percentsge (dry wt, basis) in PR T
of D, floribunda under different times of planting
PRT
Time of plenting % of Diosgenin in J Yoa
Crown l Middle Tip !
12 3.5 3,73 3.83 3.686
P2 3.3 3.75 3.84 3.700
PL 3.50 . 3.5 3.84 3.6%
P5 3.52 3.75 3,83 3,700

sSE ¥ 0,004 0,004 0,002 0,002
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and Tip portion of the tubers., The maximum 3,83 ¢ found in Tip portion. The
mean highest value being 3,5965 ¢ of diosgenin recorded in Tip portion of Crown
plants under 1"3 planting, But in PRT the diosgenin content in the Tip portion

was recorded 3,836 ¢ (mean value) in P3 planting (Table 8.c.).

YIELDS

Yield of yam and diosgenin per hectare : Analysis of the yield

date under different plenting time revesled ( Table 9.a, to 9.0, and Fig, 7)
significant variations. The data revealed that P3 (June) plenting of Crown (FRC)
plants, the yield was masdimum amount to 34,995 _M'D/ha (green) equivalent to ?
10,352 ¥I/ha of dry yams and calculating the diosgenin content yielded 0,37 22M1/
he, It was also revesied that the yield gradually increased from Pl (April) to
P; (June) planting end gradually decreased in late planting (PA -to Py planting).
The lowest yleld amounted to 22.4 MI/ha (green) equivalent to 6.674 MI/ha of dry
was recorded in Pg (August) planting,

In Middle plants (PRM), the highest yield being 27.58, Mi/ha (green)
equivalent to 7,171 MI/ha of dry was rgeorded in PB (June) planting also, In
Tip plants (PRT) the higheat yield was also recorded in P3 planting, The lowest
yield in both Tip and Middle plants was recorded in Py (August) planting.

By oomputing the yield attributes with three types of planting materials
during the different planting times it could be ascertained that the tuber yield
as well as diosgenin content were highest in Py (June) planting of Crown (FRC)
plants where the survival percentage of the plents were also found maximum,

followed by the Tip (PRT) and Middle (PRM) plants,


file:///iiere
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FIGURE 7,

Effects of planting times and type of planting materials
on the production of "yam" (fresh & dry) and

Diosgenin yield (MT/ha) in D,floribunda.

Filled bar represents the actusl yield.
Empty bar represents the potential yield,
Solid bar represents the Dry yam yield.
Dotled bar represents the fresh yam yield,

" Obliquely lined bar represents the Diosgenin yield,
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Table Ko, 9.&;

. ]

Effects of planting times on the production of "Yams" {fresh & dry)
and Diosgenin yield (M/ha,) in P R C of D, floribunda

ERC
Time of planting |- Yam yield (MI/ha,) Diosgenin yield | ¢ of
_ ___i Fresh Dry (M/ha,) survival
Py 22,783 (29.869) 8,211 ( 8.,521) 0,2931 95.6
P, 33,011 (%.Q44) 9.139  ( 9.425)  0.3280 %.2
Py 34,995 (35,372)  10.352  (10.523) 0.3722 97.6
P, 29,642  (32,387) 8,725  ( 9.533) 0.3123 90.8
Py 22,400  (26.,362) 6,674 ( 7.854) 0.2389 8.3
Meen 29,766  (31,606) 8,620  { 9.171) 0.3089 R.2
SE 2,15 ( 1.600) 0,601  ( 0.457) 0.0218 2443

————

AR A o

T i Tl A AR BT Lo s

P R C = Flants Raised from Crown portion of the mother Yam,

Figures in parenthesis 5 Potential yield.



Table No., 9.b.

(58)

Effects of planting times on the production of "Yams" ( fresh & dry )
end Diosgenin yield ( MI/ha.) in P R M of D, floribunda

PRM

Time of planting

Yam yield ( MI/ha,)

.

Diosagenin yield | ¢ of

X

| [fresh Dry (MI/ha.) Survival
2 13,595 (21,627} Le903  (5,702) 0.2779 85,3
P, 2,770 {(26,8%) . 6,371 (6.907) 042306 9.5
Py 27,58, (20.052) 771 (7.553) 0.2610 9% .2
P 21707 (25.608) . 5.673 (6.,692) 0.2211 8.1
Py 17,133 (21,089) 4,528 (5.573) 0.1702 80,6
Mean 21,957 (24 .846) 5,729  (6.485) "0.2121 87 14
SEZ 1,926 ( 1.529) 0.480  (0,374) 0.0169 2,49
¢.p.aks5x = 3842 (3.148) 6600  (0.546) 0.0328

P R M = Plents Raised from Middle portion of the mother Yam,

Figures in parenthesis = Potentiel yield.



Table No, 9.c.

——

( 59 )

Effects of planting times on the production of "Yam " {fresh & dry)
and Diosgenin yield (MU/ha) 4n P R T of D, floribunda

PRT

———

Tire of planting

Yen yield { MI/ha.)

s g ——

Dicasgenin yield| @ of

Fresh 1 Dry .(MT/ ha. ) aurvival
Py 2,94 (26.25)  6.074  (6.950) 0.2236 87,6
P, 28.846  (31.31) 7.5 (8.1%) 0.2779 9.4
Py 33393 (34.582) 8.6kt (8.952) 0.309%2 95.8
P, 7,892  (32,004) 7.263  (8.349) 0,2862 8643
Py 21,11 (25,307) 5,538  (6.628) 0,2163 32.9
Meen 26,837  (29.903) 7.006  (7.807) 0,2626 88,62
SEZ 2191 { 1.774) 0.549  (0.438) 0,0182 2,25
CD, k87 = RATTT(AAY) T IO 60866 0. 0264

P RT = Plants Raised from Tip portion of the mother Yam,

Figures in parenthesis = Potentlel yield,


http://2i.ru
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X NUTRIENT ACCUMULATION

At various stages of growth of Dioscorea floribunda , plant parts wexre
analysed ohemieally to study the effects of different planting times on Nitrogen,
Phogphorus and Potassium accumlation,

Nitrogen accumulation : A perusal of the data (Table 10,a. to 10.c.)

revealed that the nitrogen percentage aocumulation progressively increased in
successive stagea of growth and development irrespective of the different plant-
ing time, Nitrogen accumulation, however declined sharply at the final stage of
harvesting at 720 days after planting, |

The Crown plants N aeccumilation gradually inoreassed in Pl s P2 & P3
planting during the lst year growth - the values were 1.0003, 1,122 and 1,316
percent respeoiively, It was alsc revealed that the late planting P4 (July) and
P5 (August) had less accumlation of N than P, (June) planting. The maximum
value was found 1.,1316 ¢ in P, planting. The similar trend also observed during
the 2nd year growth and wes highest (1.405 ¢) in P3 planting.

The results also enlightened that though the different planting times
showed linear inorease in N accumilation in successive stages of growth but
sharply declined at the final stages of hervesting, The mean value also found
highest in P3 planting and the lowest (1.009 ¢ ) value vas in P5 planting.

In Middle and Tip plants the similar trend was observed but the values
of individual planting time found highest in Crown plants followed by Middle
and Tip plants, The mean velues being 1.295 ¢, 1,230f and 1.279 gwere found
to be maximum in P3 of Crown (PRC), Middle (PRY) end Tip (PH') plants respective-

ly.
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NITROGEN ACCUMULATION (in percentage) IN WHOLE PLANT 1IN

DIFFERENT STAGES OF GROWTH AS AFFECTED BY
DIFFERNT PLANTING TIMES,

Teble No, 10.a.

2R C
g:t;gg. Suecesive stagga of Plant's growth _ Mean
st year growth 2nd year growth Final stage of
Harvegting,
P2 1,122 1,226 1,011 1,116
P4 1,214 1,328 1,021 1.263
Mean 10137 1.2’}2 10006 1.123
SEZ 0,057 0,054 0.047 0,051
Tgble No, 10,b.
Time of - ..
planting ‘' ..._...Sucoesive stages of plent's growth _ Mean
lst year growth 2nd year growth Final stage of
) _ Harvesting.
F, 1,106 1,185 1.002 1,097
P3 1.261 1,323 1,106 1.230
F 1,109 1.220 1,005 1,134
Mean 1,123 1,102 1,197 0.964
SEZ* 0,046 0.Q47 0.050 0,45
Table No, 10.c. i T T
Time of ERT
planting Succesive gtages of plant’s growth Mean
1st year growth 2nd year growth  Final satage of
— Ha.rvestig.
Pg 1,009 1,11 0.871 0.997
¥ean 1,126 1.224 0,993 1.11%

sE=2 0,059 0,050 0.049 0,052
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Fhosphorus accumulation : The data presented in Table 1l.a. to 1l.c.

revealed that the P; (August) planting accumilsted more phosphorus then the other
planting during the lst year of growth whereas during the 2nd year growth the
phosphorus accurulatiion did not varied significently among the different plant-
ing times in all the cases of Crown, Middle and Tip plants. The decreasing
trend of accumulation wag revesled at the final stage of harvesting in all the
cases of, A.Cro_wn, Middle and Tip plants, Thers were no significant variation of

phosphorus accumulation among the different types of planting materials,

Potassium accumulation as effected by different planting time :

The data presented in Table 12,a. to 12.c. revealed that the uptake
and accumilation of potassium showed a variation with the time of planting.
Among the different planting time of PRC, PRM & PRT showed a similar tendency
of potassium accumlation where P; gives the maximam accumilation in comparison
to others. Among the different typss it has been found that PRC showed maximum
potassium accumulatibn than the PRM and FRT, It wes also evident that the

Crown plants (PRC) accumilated more potassium followed by Tip and Middle plants,
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PHOSPHORUS ACCUMULATION (in percentage) IN WHOLE PLANT

DIFFERENT PLANTING TIMES,

Table No [y 11.&0

IH DIFFERENT STAGES OF GROWTH AS AFFECTED BY

——— i — —— -

Time of PREC
planting .. -—Slccegive Rl
ist year growth | 2nd year growth Final stage of Mean
Hayvesting,
121 0.132 0,167 0,153 0,150
Py 0,134 C.169 ° C.158 C.153
P3 0,137 0.176 0.164 0,159
?, 0.138 0.175 0.260 C.157
Ps 0.145 . 176 0,161 04160
SEZX 0.002 0.001 0,001 0.001
'I'a'ble NO. ll.bc
Time of LRY
planting Succesive stages of plant's growth N
1st year growth 2nd year growth  PFinal stage of ean
Harvesting,
Pl 0,131 0.165 0,150 0,148
Py 0.132 0,167 0.155 0,151
Py 0,134 0.170 0.161 0,155
Py 0.135 0.171 0.159 0.155
SE I Q.00) 0,001 0,002 0.001
Table No, ll.c.
Time of : PRT
planting Succesgive gtage of plant's growth Mean
1st year growth 2nd year growth finel stage of
Harveatin_g:
PA 0.136 0.175 0,160 0,157
Ps 0,142 0.175 0.161 0,159
Mean 0.135 0,171 0,158 0.15%
SEY 0,001 0,001 0.001 0.001
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POTASSIUM AGCUMULATIUN (in percentage) IN WHOLE PLANT IN

DIFFERENT .STAGES OF GROWTH AS AFFECTED

BY DIFFERENT PLANTING TIMES,
Table No, 12.a.

e

}
Time of [ PRGC
planting | Suocesive gtageg of plant's gou’th
llst year grz:n.ar'c.h_gr 2nd year growth  Final stage of Moan
e L__ S i Harvesting, |
Py 2,75 3.75 2.17 2,88
P, 3.70 4,31 3.01 3.67
P3 345 478 3.40 .88
P, 3.01 4,5 2.99 3.52
Fs 2.21 3.55 2,19 2,63
Vean 2,926 4,190 2,75 3.319
SE} 0.304 0,237 04244 0.238
Table No, 12.b, R ~ e
Time of PRM
planting _ Succesive stages of plant's growth Mean
' 1st year growth 2nd year growth Final stage of
Harvesiing,
Py 2.71 3.71 2,15 2.85
Py 3.01 4, .30 3.00 3.43
P3 341 4,77 3.39 3,86
P, 2499 4456 2,98 231
P5 2,20 3.51 2,17 2,63
Mean 2,86 < 4,17 2,74 3.26
SEzZ 0,200 0.241 04246 0,225
Table No, 12,c.
Time of PRI
planting — __Succesive stages of plent's prowth
1st year growth  2nd year growth [Final stage of Mean
_____ e e Harvesting
P 2.7 3.73 2,16 2.87
Py 3.01 4,31 3.01 3ol
P3 3.43 4,77 3.40 3.87
P, 3.00 4,5 2.99 3.5
Ps 2420 3.54 2,18 2.64
Mean 2,87 4,18 2,75 3.z
_SEZ 0,202 0.238 0,246 0.223
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DISCUSSION

In connsoction with the weatment of different time of planting with

different type of planting materials in Dioscorea floribunda Mart, & Gal,; the

results of the present investigation indicated meny points of interests.

The rate and amount of photosynthesis occured during the growth period
of the erup is closely related with the amount of dry matier production in a
crop ‘at final stage of harvest t agrioultural yield. The total photosyn-
thesis in its term, however, is dependent on the size of the photosynthelie
system and efficiency of the crop at successive stages (Morton and Watson,
1948), The photosynthetic size of a crop can conveniently be measured by the
total leal surface at the plants per unit aree, since photosynthesis tekes place
mainly on leaves, In view of the above consideration, the growth of leaf surfece
under different time of plenting and type of planting materials have been studied
and the growth of lsaves have been measured in terms of Leaf Ares Index (LAI)
and the Relative lesaf 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 plant;ng_ time in P2 to P3 i.e.
April to June planting, whereas, decreasing trend has been noticed in late plant.
ting - P, & Pg 1,0., July and August planting, The results also indicates that
the mean values of LAl in the initial stage becomes lowsr in Crown plents (PRC)
in compari;on.t.o Middle and Tip plants (PE!:i_) & FRT) at 60 days but gshowed bigher
values in the Crouncplanta in the later stages of growth and development, By
far the highest LAl values (1,245) have been recorded (Fig. 2.) in the June
Planting (PB)‘ 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' i,e,, between leaves and the
enlarging tubers, when the expsnded leaves export increasing proportion of subs-
trate to the tubers ( Baker et al, 1966). 1In connection with estimation of LAl
at verious time period (Pl to Py ), Fige. 7. dindicates the optimum planting
time corresponding to Py planting in June to yield paximum of yam production out
of gll the cases of planting materials,

LAL in early planting i.e., the April end May planting (Pl and P2) and
also the late planting i.e., the July and August planting (P, end Ps ) in ell
the three types of planting materials (PRC, PRM & FRT) may be accounted for
reduced leaf number and siz» of leaves and which are mainly due to reduetion in
cell numbers (Watson, 1958), The decreased number of leaves of the plants have
largely been influenced the results of more rapld death of lower leaves, however,
the late planting covered g minimum growth period during the 1st year growth, .
resulting into early dormancy., But at the end of 2nd ysar leaf growth rates
(RLGR) have been noted to be more-or-less the same in all the three types of
ﬁlmting paterials,

The observation made under the present investigation indiostes that both
the leaf ﬁumb;r and also the size atiributes were greatly dependent on the pa."dhL
ing times and the type of the planting materisls. The value of LAl has bLeen
noted to be minimum in Crown plante during the early growlh and the values sharp-
1y 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 Crown plants,
when the three types of the planting materials have been compered the highest value
{(1.245) at 480 days was observed.

It hes been observed that the early planting (P, & P, ) delayed the

hastening of leaf formation due to less pricipitation and received a hardship
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to establish for the new growth resulting the less amount of above ground bio-
mass { Fige 5 ). Thus photosyntietic surfsoe is very much reduced during that
period, Thie is alao supported by eerlier observation made by Morton (1948)
who concluded that the LAl was dependent on leaf growth, Similarly the late
planting (P4 & P, ) received least precipitation during the lst year growth
and resulting in Jower LAl values., Whereas, the P3 plenting received the maxi.
mum amount of precipitation resulting the highest values of LAI in all the three
iypes of planting materials, The late planting (PA & Py ) received least preci-
pitation during the lst year growth resulting the least LAI values. bheress
during the 2nd year growth in all the planting types received more-or-less equsl
amount of precipitation,

The highest Relative Ieaf Growth Rate (RLGR) found in P:3 planting of
WYp planta may be due to the fact thet the Tip portion of the yams has highly
differentiated zones for the initiation of leaf primordis in comparison to those
Crown and Middle plants and thereby the large number of leaves have been produced,
But in this case the area per leaf has been noted to be minimum as compared to
Crown plants, The total leaf area in Py planting of Tp plante bas probably
been compenseted by the large number of leaves, Consistantly increased rate of
leaf growth has been noted in P3 planting of COrown plants in comparison to other
planting timss of Middle and Tip plants due to production of total leaf surface,
This observation is in confirmity with that of others (Mertin and Wataon, 1%8)
wvho observed the same phenomenon in plants other than Dioscores, |

The accelerated Crop Growth Rate (éGR) under different planting time
and the types of pla.!;ting mterials‘ can be attributed to p&raliol increase in
dry metter production, Various environmental factors like rainfall,humidity,

temperature ete, may be considered to influence the accelaration of CGR during
- . N

the nariad nf averarnd mamt add e oLt L »
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The experimental results represented in the Fig, 5. suggest that CGrop
growth rate is directly proportional to LAI, The lower valus of CGR may be due
1o reduced leaf srea index snd leal growth rate on ascount of leaf senescence at
older stages, The crop growth rate in the early plantings (P; & P, ) has been
observed to incresse steadily and reaches i1ts 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 minimm at the dormant stage, This
may be due to linier decrease in leafl area index, But the incressing trend of
CGR value has been noticed during the advancement of 2nd year growth with a
corresponding inorease in LAl ( Fig. 5. ). The late plantings showed e linear .
fall in CGR during the 1st year growth tut gradually increassd during the 2nd
year grog‘th ti11 the dormancy starts in all the three types of planting materials,

* Comparing the thres typga of planting materials, P3 planting of Crowm
plants have been recorded to show maximum CGR velus and may be due to receipt
of maximum amount of precipitation and longer growth period. This observation
is similar to thoss of earlier findings by Seale (1960 .. '61); Enyi (1970),
Gooding (1970) and Randhaeva g%t gl (1972), According to them plants raised from
Crown seemed 1o recelve the longer growth periods and sprouted earlier which
helped in socumulating more chlorophyll in the leaves and which might increase
of the rate of LAI, CGR gnd dry matter production.

The data anslysed statistically, in connection with the effect of Net
Asgimilation Rate (NAR), it has been noticed that there was a linear increasing

trend of NAR in Py to P, planting of Crown plants . Howsver, more delay planting
(P4& P5) over the June planting (P3) ghowed u 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 ear)y the planting time resulted the late in decreasing trend of NiR,

—
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trend, The rapid increase in NAR has been recorded in P3 planting of Crown

plants (PFC) upto 120 days and graduslly declines upto 240 days. But P plant-
ing showsd a linear fgll in NAR from 60 days. Among the three types of planting
naterials, P, {June planting) of PRC (Crown plants) showed the 'highast value of

NAR, In «1l1 the plenting times the lowsr NAR found to ococur during the dormant

stage of each ysar growth ( Mig. §., ), No reports have been found in this line

of works on Dioscores floribunds in the agroolimatic condition of Darjeeling
hills, but has been supported by Serker snd Bhattacharye (1976 and 1985) in
other crops inm the lataritic upland soil of VWesi Bengal,

The dry matier production in plants st the very early period of growth
was less but with the age of the plants have shown increased accumulation of dry
matter in plants with the highest value at the time of harvest, This type of
observation also has been supported by Seale (1960); Selvaraj ot al (1972), The
effect 91' planting times on dry metter production in successive growth stages
was significantljl more pronounced than the types of the plahting materials, The
highest dry matter production was found in P3 planting of PRC followed by PRT and
PRM, This has been found in confirmity with the findings of Randhawa et sl |
(1968) in the same erop though there was a remarkable variation in yleld due the .~
climatic factors,

The Fig, 5. represents the variation in LAI, NAR and DM and their

inter relationship among themselves, The co-rrelation studies ( Table 13 & 14)

in all the three types of planting materisls have been strongly positive and is
in confirmity with the findings of Shelvaraj and Randhawa (1972) ; Martin and
Cabanillas (1967). The increasing or decreasing trend of NAR was found to be
more-on.lesi parallel with LAY (Fig., 5.). The dry matter production wss found

highest in P3 planting of PRC followed by PRT and PRM,
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Table No, 13,

Correlation among Crop Growth Rate ( C G R ), Net assimilation Rate (NAR)
and Pry Matter Production (DMP) under different planting time and
the different type of planting meterials of B, f{loribunda,

PR C (Plants Raised from Crown)

) .
Time of Grop Growth Rate{CGR Net assimilation Rate Dry Matter
planting (gm. day-i,Plant- (IMm.omn.dq-ljlant'l) Production (DMP)
(No,of observations)| s (Mean values) % ( Moan values) L@.pl&nt'l)
_. 1 2 » (Mpan value)
I 3
1, Py 0.381 _ 1.898 87 .85
3. P, 0.505 . 2,084 11,82
f(1,3) = 0,9874 r(2’§) - 0.861_6 4 (* Pooled 'mean_up to 540 days).
(+* Significant at )f level),
P RM (Plants Raised from Middle}.
2. Py 0,309 , l.82 73,66
2. P2 0,348 1,832 82,97
3. P3 G404 2,020 95,55
5. P5 0.297 1.%0 70.20
r‘(l,B) - 0.99?1 L4 | r(2,3) = 0,7462 #x
ERI ( Plants Raised from Tip )
2. Py 0,366 _ 1,913 85,9
Le Py 0,352 1.534 79.65

L A A L it gl i

r(1’3) = 0,35 . .r(2,3) = 0,8110 *%
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Table No . M .

Co.rrelation among Dry-Vine ylield, Dry Yam yield and Diosgenin
percentage at the final stage of Harveating of D, floribunda.

PR C ( Plants Raised from Crown )

e of Dry Vine yleld { Dry Yem yield Diosgenin ¢
planting kg / plant kg o/ plant, - # {Mean values) .
{Mean values). i (Mean values).
| !
I 1 o2 2
F3 0.129 0,39 3.570
P, 0,136 0.4 38 3.590
Py 0.145 0.489 3,506
r, 0.128 0.443 3,573
Ps5 .. 0,112 " 0.365 3,576
T(3,2) =+ C.8400 #x T2 3) - 0.6716 ( Significant st 5 r)

. . bl AR U i n e B AL A e i A B e - Db da LRI R B e R g e T me Ak S e S A M. AR A g v el e . e o el S P i ik .

(* Fooled mean velues of Crown, Mddle & Tig':-).
ERYX_  (Plants Raised from Middle)

et S W .S R MG AW " e gt i i i of e L A T - - - i

Pq 0.126 . 0,265 3,630
Ps 0.130 0.321 3,623
P3 0,138 0.351 3,640
P 0.120 0,311 3.633
Ps 0.108 0,259 3,633
r(1,2) = 0.8441 b X (2 3) = 0.1868 %% Significant at 5g _

A e L A e S e KL F - v w—— Q—ﬂ-w-ﬂﬂ-#‘-

P RT ( Plants Raised from Tip)

Py 0,128 0.323 3,686
P2 0.131 0.379 3,700 v
Py 0.138 0.416 3,703 7
Py 0.127 Q.388 3,696
Ps 0,110 0,308 3,700

e e e v L M B ek AR he r AT A e e P i L e 2 g

— T T s e R .

r{1,2) = 0.8136 = r2,3) = 0.4864 @% Significant at 5 J
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Comparing the three types of plenting materials it has been found that-the yield
per plant does not vary aignifioa;:tly between Crown srd Tip plants but signif.
cant variation/has been noticed between Crown and Middle plsnts, The result on
interaction effect showg that the P3 planting of both Crown and Tip plants are
the best to show the highest yield per plant. Significant increase in Yam yield
succegsively with the planting time from Pl 1o P3 has sis¢ been repcmt-ed. Yam
yield however declines under F, & P, planting, The highest yam yield (1.653 kg/

4
plent of fresh yum in P; of Crown plants varies significently with the yield

under both Py &P, and P, & P5 plentings, The lowest yield (1.225 kg/plant) hes
been recorded in Ps planting. Strong positive co.rreletion have been recorded
(Table 13 & 14) between yield of dry vine and yam in all the planting types,
Comparing the three types it has been found that the PRC gives maximum dry vine
yield and the values have been noted to be close to those of PRT irregpective
of the treatments, The benificisl role of rainfall, growth period, proper plant.
ing time in augmenting the yam yields in Dioscoreg florjbunds Mart, & Gal, as |
recorded under the present investigation is in éonfirmity with that of findings
of Seale (1961): Randhawa ot gl (1968), Soderholm (1968); Enyi (1970) and Good-
ing (1970), Higher yields wunder P3 of Crown (PRC) plants followed by Tip (PHI)
and Middle (PRM) plants have been resulted from a favoursble interplay of en-
vironmental factors and natural soil moisture, the prevelence of relative war.
mer tempersture, sufficient aupply 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 tdwe does not show significant variation on diosgenin content in yam.

but among the differest type of the planting materisls, the diosgenin content
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varies significantly., Comparing the thres types, the diosgenin content has
been noted to be midmum (3,84 ¢ ) in the Tip portion of yam and which is in
confirmity with the findings of Randhawa ot al (1972),

Tae survival percentage has been observed to be the highest in Crown
plants followed by Tip and Middle plants.” In all the planting time of-plants
raised from Middle (PRY), the suiviva)l perventage has besen found to be lower
than those of Flants Raised from Tip (PRI) end Plants Raised from Crown (PRC),
i This may be due to an attack of pathogen to the maximum area of exposed tissues,
low number of secondary meristematic gzone, depletion of inorganic snd orgsnic
metabolities, low suceptibility and the least amount of anthooyanin content
and other related phenolic compounds whioh aots as phytoalexin (Harborne,1980).
C g;ms:!cieﬁng the survival perocentage, the yiald, calculated per hectare basis,
found to be the highest in June planting (P3) of Cruw (PRC) plante followsd
by Tip (PRT) end Middle (FRM) plants. The diosgenin yield was also noted to
have the sam® trends and which is 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, Martin and Wilson ,
(2966) «

A perussl of the profii and loss account has indicated that there is a

considerable higher margin of profit in Crown plants followed by Tip and Middle
plants for the 2 years crop (Table 15 ). Earlier investigators like Randhava
et .e;. (1972) recorded higher net profit in two years crop when the plants recei
ved t.l:leI good amount of precepitation, Congidqﬁng the prevailing market prioce
of Dioscores floribunds dry ysm Re, 12,00 per kg ( on an average 3 g diosgenin
content), the meximum net profit (Rs,0,71) per rupee investment has been obtain
ed under Py (June planting) of Crown plants. In Crown plents all the plenting
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Table Yo, 15 Economics of Yam production under different rlanting
times of _D, floribupds.

LG
Time of i Mean Yam yield Cost of PFroduction ]irofit (+) or Net profit
planting | {ary) { ks./Kg.) Loss (.). GEr rupee
J { Kg,./ha) ( Re/Xe.) inv?gnﬁnt.
Pl 80211 8.83 + 3017 + 0036
P2 9.139 7.93 + 4,07 ¥ 0051
P3 100352 ?.01 + 4099 + 0071
PA 84725 2.31 + 3.69 + 044
Ps 6,67, 10,87 + 1,12 + 0,10
Fq 4,903 14,80 - 2,80 - 0,15
E, 6,371 11,38 + 0.62 + 0.05
Pq 7.171 10,12 + 1,88 + 0,18
Pz. 54673 12,79 - 0,79 - 0,06
PS 4.528 16002 - 4.02 - 0.25
PRT
Py 6,074 1L.%, + 0,06 + 0,005
P2 7.5, G.65 + 2,35 + 0.24
PA 7.263 9.99 + 2001 e C'020
P5 5.538 13.10 - 1010 - 0008

L IS R T L A I L R TR A AL W o S P T
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timss have recorded profits per rupse inveatment., But in Middle plants, the
early planting as well as late planting records a considerable loss per rupse
investment (Table, 13 ), Whereas in Tip plantas, all the planting times showed
considerable profite except P5 planting though these profits are subject to vary
with fluctuating in prices of the produce snd the materials to be used during
the cultivation on commercial scale,

The results on plant enslysis in respect to nutrient accumlation
revegl that the maxdmum accumulation of nitrogen has been recorded during the
2nd year growth but noted to be minimum during the dormant period. A similer
trend in nitrogen accumulation in various species of Dioscores have also been
supported by Jorg (1964), Nandi and Chatterjee (1975) and Robinovieh (1972),
Phosphorus acoumulation has been observed to be more pronounced in Croun plants
(PRC) than the Middle (PRM) and Tip (PRT) plants, whereas, at the end of 2nd
year the decreasing trend of phosphorus accumuletion has been noticed in each
planting.iimé of FRC, PRM and PRT. Regarding the potassium accumlation it has
been found that the PRC showed mﬂfimum amount of potessium accumilation as come
pared to PRM and PRT (Table 12&?): In all the three types of planting materi.
als, P3 plenting of PRC showed the highest gccumulation of nitrogen, phosphorus
and potassium followed by PRT and PRM,

The variable trend of nutrients sccumulation at various growth stages

of the present experimental crop leads to suggest that the crop is 1o be ade-

From the review of literature 1t=appr8§;;}that no report is available
in connection with the study on LAI, RIGR, CGR and NAR of D, floribunda in the
climatic condition of Darjeeling hills end the data available in connection with

the study of economics on the cash crop is especially for this region only.



(76)

Thus the data in this line of work is supposed to be report for the first time

from this region and this may be helpful for utilization of the crop from commer-

cisl point of view,
The results of the present investigation thus demonstrate thet dicsgenin

Yielding crop like Dioscorea floribunda Mart, & Gal. accrus greater benafits pro.

viding the optimum time of planting i.e.; the June planting and the total precepi-
tation be taken into consideration as important faoctors in Darjeeling hills for
raximization of ecrop production and finslly a remunerative return from this cash
crop is possible, FRegerding the type of the planting materials, the Crown portion
has been noted to be the best followed by Tip and Middle portion but considering
the availebility of large number of tip and middle portion, the Tip portions may
be considered as the best for its commercial utilization, But from the Table, 15,
it sppears that the Middle portion may not be economically fisible therefore this

should not be tgken into considerstion during the cultivetion commercially.

—_—
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SUMMARIY

In connection with the response of Dioscorea floribunda Mart, & Gall,

on time of planting and types of planting materials, the LAI, RIGR, CGR, NAR
have been worked out with special emphesis on the preductivity of the yem

)’iﬁldo
The msan velues of LAl of the initial steges of the plant growth has

becane lower in Crown plants (FRC) in comparison to Middle and Tip ( PRM & PHI)
plants, LAT has been observed to show meximum value in June (P3) planting of
Crown (PRC) plants followed by Tip and Middle plants (FRT & PRM) during the
2nd year of growth, The minimum LAI has recorded in Agust (P;) planting of
Middle plants.

-GR velue has been noted to reach maximum also in l'-’3 planting of
FRC folidued by PXl' and PRM, The lowest value has recorded in August planting
for all the typea of planting meterials,

The NAR values have been chserved to show a lineayr increasing trend
from March to June planting of Crown plante. The increasing trend of NAR
during the successive stages of growth end development has been noted tc becons
inversely proportional tc the planting time,

The effect of planting times on dry matter production has been noted

to be significantly more pronounced as compared Lo the type of planting materi.

als,
The yield attributes have been revesled that the yield per plant varies

significantly between Crown and Middle plants, end also with Tip and Middle plants.
The interaction effects revealed that the June planting both in Crown and Tip
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plants have been noted to be the beat for attaining the highest yam yield.

Significant varigtion in diosgenin content has not been observed
under different planting times though the highest value of i1 has been noted
in the Tip portion of the yam. |

In respsct of survival percentage the highest value has also been
cbgerved in Crown plants in comparison to those of Middle and Tip plants,
The sctual yield per hsctare has been calculated and found to be the highest
in Jupe (P3) planting of Crown plants followed by the Tip and Middle plants,

Butrient uptake by the plants from the soil has been elso found to
be a similar linear trend, The detsil economics has also been worked out,
Grom‘plmta has been noted to be the best for commercial cultivation in
Darjeeling hills thet to be planted in the ponth of June but due to the limi-
tation of the availebility of the planting materisle like Crown plants, the

Tip portion of the yam as Tip plents are cousidered ito be the best for commer-

cial utilization,
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INTRODUCTION

The consideration of the size of the planting materials is an impor-
tant factor in conneotion with the cultivation of commereially important plant
materiel, From review of literature it appears that various authors bave
already attempled to study the effect of size of the plamting materials in

connection with the cultivation of Dioscorea floribunda (Randhawe, et al; 1975),

Sharma, et al ; 1985).

In connection with the investigation on the same line of work, 40, to

60 ¢ns of yams of Dioscorea floribunda has been recommended by Randhawa et al ;

1975, to be the optimum for its oommercial utilization,

Foreover they atudied the cultivdation of the plant in the climatic
condition of Bangalore (Kammatake) and Jorhat (Assem) in Indias. But no attempt
has 80 far been made to study the same in enviornmental situation in Derjeeling

—

hilla { West Bengal ). Thus attempt has been made to worle_;_out the optimum

size of planting materials (‘_’?ﬁit) to be utilised for the cultivation of Dioscorea

floribunda in the region under study.
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LAYOUT PLAN

RANDOMIZED BLOCK DESIGN

SCALE = Emm.=30Cch.

44— N

GROSS PLOT AREA = 6mM.X 2-1m,
NET » w =54mX1-5m,

BORDER BETWEEN PLOTS=0-45m.
» » REPLICATION=0-90m

»  OF THE EXPERIMENT =1{-2m.

REP. I REP 1O REP. II REP. IW
Wy W3 W, Ws
W, Wy Wi Wy
§ W3 Wq Ws W
Wy Ws,. W Wi
Ws W Wo Wy
11w, W, W, W
W3 Ws W W,
E Wq W3 Wa Ws
Ws Wa W3 W
-
1w W, W, Ws
Wi Wo Wa Wi
o Wy Ws W Wa
a WQ W4 W2 wl
Wgq W3 Ws W2
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VATERIALS__AND _METHODS

The present investigation designed to study the response of Dioscorea
floribunda Mart & Gsll, to different size of planting materials and the type of
planting materials on upland sandy loam soil of Darjeeling hills, Weat Bengal.

The experimente were carried out at the Research Nursery of Govt,
Ipecac Plantation, Gairibas, Darjeeling during 1984 to 1986 and repeated the
eane during 1986 t0.1988, The soil of the experimental plots were sendy-lomm
type, acidic in reaction ( pH 4.6 to 4.8 ). The aversge mechanical analysis and
chemical constituents of initigl soil samples collected from the plots (0.30 em

depth) are presented below :

Mechanical analysis (g ) Chemicgl analysis
Gravel : 3.1 Total Nitrogen : 0,068 . 0,078 (7 )
Coarse send 29,5 Available Nitrogen : 0,009.0,011 (g)
fine pand s 35,4 Availeble Phoaphorus : 16,01.16,70 kg/ha
Silt 3 16,2 Available Potassium : 211.30-221,25kg’ha
Clay : 15.8 Organic Csrbon : 0,748-0.802 (g )

s : heb = 4eb

The experiments were conducted in three aseperste seis viz, Flants Ralsed

from Crown (PRC), Middle (PRM) and Tip (PRT) as reported in the previous experi.

ment (PertuII), Each of the sets had five different sizes of planting materials

such as Size of the planting materisls (eech set with Crown, Middle and Tip

plants-FRC, PRM & PRT respsctively) 10 gms - Wy, 30 gne - W,, 50 gus - w3’

70 gm8 = W, and 90 g8 « W,
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The plots were prepared sccording to the layout plan (Fig. & ). Basal dose
of farm-yard msnnure end NPK were applied at the same rate of the axperiment
‘no, 1 ( page 3‘3..). For planting, mother tubers (yam) of Dioscorea floribunda
were sepsrated into Crown, Middle snd Tip portions, From each type of planting
materials were egain sepersted into 10 gms., 30 gms, 50 gms, 70 gns 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 yazs
selected for transplanting and then the spinutad Crown, Middle and Tip portions
of 10 gms, 30 gus, 50 gne, 70 gms and 90 gﬁn wore transplated seperately with
uniform spacing of 60 em X 75 am. The firat interculture operation were dons
when the planis were four weeks old in the plots,

Delly meteorclogical data were recorded, The studies on the physio-
logical parsneters like LAI, RIGR, 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. The dats in respect of

physiological parameters were camputed according to Gregory (1517), Blackman{i91%).

In sixty days interval the randomly selected plant samples were up-
rooted from each plot and replication and were kept in an oven at 80° C to
measure the asccumidation of dry matter, The dried plant materials were pow.
dered and were used for analysis to trace the accumilation of NPK in plant
body at subsequent stages of growth socording to the methods by Jackson (1967},

To find out the optimum and actual yield the plents were harvested
at 720 days after planting, ILike previous experiment the average yield per
plant and yield per hectare were calculated, Yam of every selected plant
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ganples were dried and moisture percentsge were caloulated, Diosgenin percen.
tage ( on dry weight basis ) calculated as previous experiment by solvent

extraction method after acid hydrolysis.

Total cowrrelation of important characters wers measured by Kerl
Fesrgon's Co.efficient co-rrelaiion as denoted by 'r' (Gouldden; 1960, Panse &
Sukhatme ; 1978), Composite soil samples of plots of esch treatment were collec.
ted and anslywed for total nitrogen, availgble phosphorus and potassium at the

expiry of the experiment,
Economics of cost of yam production, losa of profit of the cultiva.

tion of Dioscores floribugds wes recorded by applying the added.costwsdded
return principle, The optimum size of planting materiels were computed for

perceptible sconomic responae,
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RESULTS

Vogetative growth and physiological psrameters : Growth and Develop-
ment of Dioscores floribundg plants, developed from planting materials of differ.

ent sizes revealed significant variations as shown in Tegble 16.a. to 26 and Fig,

9 to 14.

loaf Ares Index (LAI} : Data on LAI under different size of planting
raterials revesled that the LAI were increased correspondingly with the increase

of sizes of the planting msterials (Wl to Ws) and u linear increass occured upto
180 days but thereafter sharply declined till the commencement of 2nd year growth
in all the planting siges,

| Iln 'all the treatments, the LAl again increased from 360 days and on-
wards and thereafier ggain declined during the end of 2nd year of growth, In
Crown plants the minimum (0.262) value of LAl in the initial stage has been
observed in W; but the highest value (1,295) was in Ws at 480 days. The similer
trend was also observed in liddle and Tip plants (Table 16,b, & 16.0.) where the
maxinum values were 1.222 and 1.269 regpectively at 430 Qeys., Comparing the LAI
during the sucoessive stages of growth and development in Crown, Middle and Tip
plants have been revealed that W; & W varies significantly with W, , W4 & Vs
in @ll the types but W5 only did not varied significantly with W, . Regarding
the types of planting materials Middls plants varied significantly with Crown
and Tip plants,

Belative Isaf Growth Rate (RIGR) : The relative leaf growth rate
under different sizes of planting msterials have been presented in the Teble

17 ya, to 17.c., The data indicated that there were nc remarkable variations

in RIGR in Crown, Middls and Tip plants, In each type the values of RIGR
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Table No, 16.3. Efféets of the sige of the pianting materials on Leaf Area Index.
PRC

o e = 4 Ao ey e . o ¢ — s e 8 o o St ek & o At bt mite e Fons
Siza of the Days after planting,
Platleltine __lst year growth, 2nd yeer growth - Vean
_hateriele. 60 120 180 20 360 A0 480 SO -

W 0.262 0.725  0.830 0,060 0,282 0.7 0,95 0,092 0,492

"y 3,302 0. %68 1.0%2 0409 0322 ° 0.875  1.193 0.103 0,618

Mg 0,363 113 1,202 0,102 0,343 1,053 1,253 0.112  0.6%

W, 0.382 1.250  1.27%6 0,121 0.36¢ 1,118 1,288  G.a3 0,742

We 0.390 1.255 1.288 0.142 0.372 1.121 1,295 C.liE 0.751

Mean 0,33¢ 1.07¢ 1.137 .13 0.,3% 0,976 1,201 G127 2.65¢

sEX 04025 0.099 0,084 0.013 0.016 0.07¢ 0,059 0.0 0.0LE

L et A A1 e b b T T ¢ - P Y YT VT whe . e

e A AN WICE ML S A S L. 8 LT - - Lo -
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Table ¥o, 16,b, Effects of the size of the plarting materials on leaf Area Index,
LRE |
Size of the o N D.!a;rs. aftér p;:é'lting. T
ﬁl&ﬁlﬁa. 1lst yoar growth, _____2nd year growth,
60 120 180 240 360 420 480 540 Mean.
¥y 04226 0.605  0.309  0,06C  0.269  0.608 0,788  0.077 0430
W, 0244 0,861 1052  0.072  0.%8 0,720 0,95 0,083 0.537
Wy 0,305 1026 1,85  0.085  0.315 0.936 1,1% . 0.0% 0.643
W, 0.365  1.065 1,209 0.092 0,325 1025 1,215 0,05  0.675
Wg 0.370 1,022 1.215 0,06  0.331 1,112 1.222 0,118 0.687
Mean 04302 0,915 1,09 0,083 04309 0.880 1,075 0.095  0.596

SEZ 0.029 0.085 0,077 0,008 0.011 0,.0% 0.087 0.007 C.049

T o LR .t -




Table No, 16.c.
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Effects of the size ol the planting Materjals on Leaf Area Index.

s ms emes 4 Vst A g

2nd year pgrowth,

LRI
Time of the Deys after pléfiing.
planting lst year growth.
materials, 3 120 180 240
wl 0.248 0.616 0.341 0.5
NE 0.323 0. %5 1,082 0,086
WB 0380 1.140 1.3% 0,095
NL 0.386 1,225 1,245 0.108
Ws 039 1.243 1,267 G.11%
Mesn 04346 1,033 1,126 0.,0%
SE + 0.0 0,17 0,78 0,007

20 e Ae0 O
04280 04645 1.090 0,084

0.7 2,906 .15 0,0%

.33 1,025 1,215 0,105

04348 1,092 1.244 0,117

0.350 1,113 1,269 0,128

0,325  0.95 1,195 G.106

0,013 0.086 0403,  €.007

o+ e

St ek b om T b et e e




Effects of

PREC
PRM

PRT

Leaf

FIGURE 9.

size and type of Planting materials on

Area Index of .9. floribunda,

|3

Represents Flants Raised from Crown portion,

Represents Plants Raised from Middle portion.

Represents Plants Raised from Tip portion,

Hollow Circles represents

Hollow Traingles represents

Hollow Squares represents

Solid Circles represents

X!

represents

(10 gms) Sizes
(30 gms) Sizes
(50 gms) Sizes
(70 gms) Sizes

(90 gms) Sizes

of planting
of planting
of planting
of planting

of planti hg

materials,
materials.,
materials,
materials,

materials,
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Effects of the size of the planting materials on

Re:lative Jeaf Growth Rate ( en® o day“l plant'l).

P RC,

53z of the

Days after pilenting.

ﬁgﬁg 8 60 « 120  120.3180  18G-240  240-360  360-420  420.480 480540 Meam.
W 0,026 0,049 0,022  ~0.022 0,033 0,052  -0.,011  0.021
Wy 0.027 0,058 0,031  ~0,012 0,034 0.062  .0,005 0,028
W 04035 0,066 0,036  -0.006 0.038 0.073  .0.002  0.034
W 04044 0,068 0,037  -0.002 0.7 0,078  -0,001 0,038
s 0.050 0.072 0.40 0,001 0,054 0,081  -0.001  0.042
Meen 0,036 0,062 0,033 0,008 0,041 0,069  -0,004 0,032
SE X 0,004 0,003 +0.003 0,004

0.004

0,005 0,001 0,003




Table NO. 17 .b.

(

0 )

Effecte of the Size of the planting Materials on

‘elative lsaf Growth Hate { Cu® , day™! plant™l)

b RM

Size of the Days after planting

planting

paterials, 60-120 1202180  180u240  240.360  360-420  420-480 480540  lMeen
¥y 04020 . 0,040 0,014 -0,026 0.021 0.4 0,012 0,014
Wy 04029 0. 044 0.016 ~0,018 0,026 0.055  _0.008 0.020
W3 04036 0,049 0.0 ~0,010 0,031 0,062  <0.004 0,026
W, 0,038 0,052 0,030  -0.006 0,03 0,067 0,002 0,031
Ws 04044 04057 0.032 ~04004 0.041 0.069 0,002 0,034

Yean 0.03 0,048 0,023 -0,012 0,031 0,059  ~0,005  0.025

St 1 0,004 0,002 0.003 0,004 0,003 0,004 0,001 0.003




Table Ko, 17 .Ce

(91)

effects of the sizs of the planting materials on

Relative leaf Crowth Rate ( sz . day-lplant_l Ve

PRT

Size of the Uays after planting.
plenting
materials 60-120 220.180  18Qu240  240-360 360420 420480 480.540  kean
Uy 0,023 0,041 0,018 0,02  0,0%  0.046  -0,012  0.016
v, 0,026 0,052 0,026 -0,018 0,033 0,055  -0.008  0.02%
iy 0,030 0,059 0.028 ~0,010 0,037 0,062 0,002 0,029
A 0039 04065 0,032 ~0.008 0041 0,069  -0.001  0.033
s 0,046 0,070 0.035 ~0,004 0,044 0.075  -0,001 0,038
Vean 0.033 0,057 0,027 0,013 0,035 0,061 0,004 0,028
SEX 04004 0.005 0,002 0,003 0.003 0,005 0,002 0,003
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increased upto 180 days but certain decreasing trend observed from 180 days till
the commencement of the 2nd year growth, The negative valuea from 240 to 360
days and 480 to 540 days in all the treatments obviously indicated the initia-
tion of senescence in leaves, In all the planting types ihe velues increased
graduelly with the increased size of the planting materlals ( wl to W ) and
Dadmun values were observed in W3 of FRC being the velue 0,081 er? day"l pla.nt."'l.

Grop Grovth Rate (OGR) : 1t was evident from the data presented in

the Table 18.a. to 18.c. and Fig, 0. that the crop growth rete in PRG, PRM
and PRI increased graduslly with the size of the planting material ( W, to w5)
and also increased gradually in their successive stages of growth upto 180 days
and thereafter declined till 360 days after planting. Again the CGR gradually
increased upto 480 days and thereafier declining trend was noticed,

The maximm Veluss were 1,180 gn dey~! plant™d in Grown plants follow~
ed by Middle and Tip plants (Table 18,b, & 18.c.) under s planting size. The
mean values were observed meximum in Wy and minimum in Wy size of the planting

materigls,
Net Assimllation Rate (NAR} : Variation in net sssimiletion rate

due to different egize of the planting materials (Wl R h‘z R N3 WA & Ws) have

been presented in the Table 19.,a. to 19.c. and Fig, §].

Tt was evident from the data that Ws of PRG (Table 19.s) showed high
est NAR between 420 to 480 days during the cropping seasan, During the lat yéur
growth NAR inoreased steadily upto 180 days snd thereafter dsclined in all the

tregtments but the rate was lower in ‘.x’l & wz in comparison to W3 , W, & Ws

whereas, during the 2nd yesr growth NAR were minimum between 480 to 540 days.
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FIGURE 210,

PREC = Represents Plants Raised from Crown portion,
PRM = Represents Plants Raised from Middle portion,
PRT = Represents Plants Raised from Tip portion,

Hollow Circles represents
Hollow Traingles represents
Hollow Squares represents
Solid CGircles represents

So0lid Traingles represents

(10 gms) Sizes of planting materials.
(30 gms) Sizes of planting materials.
(50 gms) Sizes of planting materials.
(70 gms) Sizes of planting materials.

{90 gms) Sizes of planting materials.



Table wo, 18.8

iffects of the size of the plantim meteriels on

( 94 )

Crop Growlh Rate { ;e da;l plan‘t-l)_,

RS

-

Sl iyt N i b Ml Pl A il W b A1 A 8

Size of Lhe Days after planting.

planting

materials, 60-120 120180 180u240 240360 360L420 420480 480,540  Mean
w1 0,093 0.1€8 0,131 0,136 0430 0,578 0,621 0.315
'.\'2 0,158 0,181 0,176 04200 Vb5 SRSTH S 0.£28 0345
Wy 04265 0,291 0,205 0.239 U686 0,708 1.088 0497
Wy 0,215 04360 0.5 0.276 0.731 0.773 1.180 04540
¥g 04295 0.410 0,321 0.334 0,626 0,740 1,090 0.552

Mean 0,227 0.282 0,209 0.258 U.531 0,681 0,921 Oh4
sut 0.039 0.047 0,031 0,035 0,05 0,038 0,122 0049




Table No. 18.b.

( 95)

Effects of the size of the plent:ng materisals on

Crop Growth Rate { ‘gme day~lplant™l}, |

FRHM

Sise of the Days after plenting

planting

Materials 60-120 120-180 180-240  24Q-360 360420 420480 480-540  Mean
¥ 0,095 0,128 0.115 0126 0,276 0,338 0,460 0,219
W, 0,113 0.133 0.095  0.2% 0,325 0471 0,893 0,323
W3 0,156 04356 0.181 04236 0.561 0,583 0,915 0.427
W 04243 0e415 04130 04294 0,580 0,701 0.97¢ 04485
s 04285 0.318 0e273 0,370 0,740 0,800 1,928 0.545
Mean 0,178 0,270 0,171  0.252 0w 0.578  0.85 0.399
Sk 4 C,037 0.059 0.031 Q.40 0.086 0,081 0,102 0,058

—— - [P S




Table No, 18.c,

(%)

Lffects of the size of the planting meterisal on

Crop Growth Rate ( gm, day~iplant-l ),

LR1I.

Size of the Days after plenting,
planting
materials. 6A.120 120.160 180-240  240-360 360-420  420.480 480.5,0  lean
¥y 0,095 0.143 0.133 04112 0.321 04520 0.654 0,282
o, 0al21 04263 0.171 0.190 0.326 0,615 0.821 0.358
g 04205 0.311 0.221 0,240 0,541 0660 1,008 04455
" 0.208 0.371 0,251 0.285 0.553 0.680 1,096 04492
Wy 04265 0.373 0,348 0.364 0.585 0.893 1,108 0,562
Yean 0,178 0,292 04225 0.238 0465 0.674 0,937 0,429
S+ 0,031 0,042 04037 0,042 6,058 0,061 0,087 0.9




Table No, 19,84

A 2 e W . mpre Al i e = i
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kffects of the size of the planting materials on
Net Agsimdlation Rate { 104 ¢m., cm2dayl plant-l),

PRC,

Days after pianting.

Size of the
plenting
materiels, 60=120 120.180 180-240 24,0360 360420  420.480  480.540 Mean
% 1.58 2,34 2.01 0.42 1.82 2443 0471 1.58
) 1,81 2455 2,15 0451 2402 2,76 0,63 1,77
3\'3 1.97 3.07 272 0.69 289 3.64 0,72 Re 2y
'i.-e’& 2,05 3.2 2,82 0,76 3405 3.75 0,87 2,36
5 217 337 293 0.88 333 38 095 2.5
Mean 191 2,90 24526 ‘ 0465 2,62 3.9 0,73 2,09
SE X Q.102 0.197 0.186 0.063 0,297 0.290 0.079 0,177




Table Noe 17404

(98)

Bffects of the size of the planting materiale on

. =4 -2 -1 wl
Ret Agsimilation Rate ( 10 gme em, day plant )

£ R_HM

Size of the

Days efter plenting.,

i’iiiii';%a. 60-120 120180  180.240 24036 360,420 420480  480-540  lean
i 1.35 2,20 1.78 0.36 1,66 2,21 0442 1.42
ip 1.58 2443 1.% 02 1.91 2,45 0.53 1.61

3 1,77 2.85 246 0,55 2,57 3,08 0.66 1099
0, 1.90 3404 2,62 065 2,85 3,65 0.7¢ 2,21
¥g 2406 3.2 271 077 3.05 3.72 0.85 Za 2
Mean 1.73 2,75 2,30 . 0,55 2,41 3,02 064 1,91
SE * 0.123 0.192 0.184 0,074 0,268 0.306 0,078 0,174




Table No, 19.C.

(99)

Effects of the asize of the planting materials on

Net Assimlletion Rate { 1B* gn, oM day"lplant™1),
PERT

-

Size of the

Days after planting

up;]é?;;;ga. 60=120 120,180 180u240  240.360 360u420 4200480 480.540 Vean
Wy 140 2426 1.82 0.39 1,72 2425 0.47 1,473
Wy 1,71 2,47 2,01 046 1,94 2,50 0,56 1,660
dq 1,80 2.93 2,52 0,60 2,60 2454 0,69 1.954
b 1.98 3,10 2458 0.69 <,90 3.69 0,82 2,251
Wy 2 3.27 2,78 0.80 3,16 3.78 0,90 2,397
Meen 1.79 2480 234 0.58 2.46 2495 0.68 1.947
Sk & 0.119 0.191 0.182. 0,074 0,275 032  0.079 0.173
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FIGURE 11,

Effects of difterent size and types of planting materials
on Net Assimilation Rate of D.floribunda,

P RC = Hepregents Planis Haised {rom Crown portion,

P RM = Represents Plants Raised {rom Middle portion,

PRT = Represents Plants Raised from Tip portion,

Hollow Circles represgents Wy (10 gms) Sizes of planting materials,

Hollow Traingles represents W, (30 gms) Sizes of planting materials.
Hollow Squares represents w3 '(‘50 gms) Sizes of planting materials,
Solid Cireles represents w& { 70 gms) Sizes of planting materials,

Solid Traingles represents W ( 90 gms) Sizes of planting materials,
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The highest NAR recorded im W5 of Crown plants being the value 3.87 X 10'431:1
il -1

cm 2dny' lplmt- o The similar trend was also observed in PRI and PRT {(Table

19.be & 19.¢. Bubt the intersction results awong FRC, FRM & FRT showed closzer

relation between PRC & PRI,
Dry Mgtter Production (DM) : Varistion in the dry matter production

in Dioscores floribunda revealed from the data that there were corresponding
increase in dry matter production with the increase in the size of the plant.
ing meterials as well es with the subsequent stages of plant growth, The
rate of DM rether accumulation found vary slow during the first yeer growth
which incressed from 360 days onwards till the harvest,

In genersl, it has been observed that the rate of total dry matter
production in plants at the early period of growth were less bul with the age
of the plants the accummlation occured meximum in the underground portion.
The effect of the size of planting meterials on dry matter production wes signia
ficantly more pronounced than the types of the planting materials. Among the
three types only PRC & PRT revealed pronounced effects, The highest DM value

was recorded in Wy and the lowest was in Wy planting sizes among all the types

of planting materials,

JIELD. AT IRIBUTLS

Pesult Y. eld : Data on yam yield (Table 21.a. to 2l.c.
and Fig. 13.) under diffsrent size and type of planting materisls clearly

showed that the yam yield was increased successively with the size of the
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FIGCGURE 12,

Interwrelationship among LAI, NAR and DM production of
D. floribunda under different planting Sizes

and type of planting materials,

PRC = PRepresents Plants Raised from Crown portion,
P R M = Represents Plants Raised from Middle portion,
P RT = Represents Plants Raised from Tip portion,
LAI = Represents lesf Area Index.

N AR = Represents Net Assimilation Rate,

DM = Hepresents Dry matter production,

Hollow Circles represents Leaf Area Index,
S0lid Cirles represents Dry fatter production,

Hollow Traingles represents Net Assimilation Rate,
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T&ble I'JO. 20.&.

different size of the planting materiale.

Dry matter production (gm. plant=l) in D, floribunda under

LRCs
Size of the Deys efiey plenlipg.
planting -dst wmargrowh o 204 Y2aL 2rovil,
meterials, 60 120 180 240 30 4,20 480 540 Mean
Wy 16,7 22,3 324 40,3 62.7 8845 123,2  160.,5 68,32
Mo 2.6 34 4540 5546 8044 108,3 U7 2824 BLI8
iy 0. 460 665 75,8 1045 157 188,2  253.5 113,78
W, 31,2 3.0 753 88,1 12143 163 o4 209.8 1.6 14,55
Wg 43.9 6l 862 105.5 15146 189.2 233.6 299.0 146,32
Mean 30,50 43,5, 61,08 73,06 104,10 139,06 179,90 233.40 108,07
S % 474 698 9.86 1154 15,53  18.22 20,37 26,53 .17




Table No, 20.b,
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Dry matter production (gm. plant-1 ) in D.floribunda

under different size of the planting materials,

P R M,

Days after plenting

Size of the
planting .18t year growth e e 204 year growth
materials, 60 120 180 240 380 420 480 50 Mean
W 12,8 18,5 26,2 331 48,2 64 .8 85.1 12,7 5,17
v, 203 2 3Ba 40.8 69.2 88.7 117 .0 1706  71.10
W, b 35,8 N2 68,1 - 96,5 130,2 165,2 220,1 99,93
W, 30,5 453 69,0 8044 115,7 146,2 188,3 25,9 116,5
Wy 38,1  55.2 743 90,7 135.2 172,6 220,6 282,3 133,62
Meen 2562 36,34 52,36 62,62 - 92,96 120,30 155,24 208,52 94,26
sk LIl 6,46 9.39 1.14 15.62 19,47 24,33 3044 10,09
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Ta'ﬁle Nce 20.Ce

. }

-4
Dry matter production (gm. plant } in D. flopibunda

under different size of the plenting materiale,

PRI

Size of the Dexs_slter pleating.

g}agﬁ:fa . 60 120 160 240 360 420 480 540 Mean
W 148 20,5 8. 37,1 20,6 70.0 101.2 4G5 .97
wz 23,1 304 39.2 49,5 72,3 91.9 128,8  178,2 76,67
Wy Be5 40,8 59,5 72.8 98,1 130.6 170.,2  230,7 103,90
W, 35,2 480 7.0 8641 120,3 153.5 194.3  260,1 108,65
W5 40,1 58,1  80.5 Koo 140.1 175.2 2RB9 2954 139.33
Mean | B.3 39,70 55,86 68,38 96.28 124 424 164,68 220,98 97.30

. SE % L5 6,61 9460 11,07 16,06 19.34 22,75 27,81 13,98

—— i~V gt S e




;.l'able No, 21 .4.

(106 )

Effecte of the size of planting materials on "Yam" yleld and
Vipe yield (kg./plent) at the final stage of

harvesting (70 deys) in D.floribunda,

panY

% -{_ "Yan® yield }

Size of 1  Dry vine yield [ (ke./plant) i

neterial l kg./vlen l fresk % ey }

T T _ T -

Wl 0,085 0,690 0.193
R 7% 0,104 1.255 < 0,357
W3 04119 1.623 0457
NL Q.136 1,640 0,460
FB&H 0.117 1.371 0.388
Sk X 0.010 0,185 0,052

T¢.ak 54 = 0350 0-10%
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Table No. 21.130
ulffects of the eize of planting materials on "Yam" yield and

}

dry vine yield (kg./plant) at the final stage of harvesting
{720 days) in D, floribunda,

RRY

Size of { Dry vine yield } "Yam yield Ti
ﬁi:ggﬁ % (kg./plant) llr fresh ik&{ﬂ;&nt) Dry _)IL
- L 1 I - 1

i 04076 0,578 0,163

Wy 0.098 1.103 0,308

vy 0,107 | 1.510 0.421

W, 0.113 1,528 0427

Wg 04126 1,538 0426

Nean 04104 1,251 0,349

SE I 0,008 | 0,187 04051

CD ab 54 = 0.264 0.102
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Teble No, 21.c.

Effects of the size of planiing materials on "Yam" yleld and dry

vine yield (kg,/plant) at the final stege of harvesging

. (720 days) in D, florilunds,
ERT
—— . i,

size of the { % "Yam" yield (kg./plant) {

plenting Y Dry vine yleild | . -1

meterial. i (kgo/plant) | fresh { dry i

_ i i | SN
4o 0,080 0,605 0,165
Wy 0.101 1.190 0.325
Wq 0.10¢ 1.588 0432
W, 0.121 1600 - 0,436
Kg 0,132 1,612 04441
Mean 0,108 1,319 0.359
S ¥ 0,008 0.195 0.053

c.p.ak 574 = 0.282 0.106
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FIGURE 13,

L3

Effects of different 'S}ze and type of planting materials
on "yam" yield and dry vine yield (kg/plent) at the

final stage of harvesting (720 days) in D.floribunda.

PRC = Represents Pla.nts@ised from Crown portion,
PRM = Represents Plants Resised from Middle portion,
PRT = PRepresents Plants Raised from Tip portion

S0l1id bar represents Dry vine yield,
Dotted bar represents Fresh yam yield,

Obliquely lined bar represents Dry yam yield,
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plenting meterials attaining a maximum fresh weight of 1,645 kg/plant in Wg
(90 gms pieoes) plenting size of plants developed from Crown (PRC) after 720
deys. Data from Wy, & Wg planting sizes did not revesl any significant veria-
tions whereas W, ?lanting size ghowed msrked variation as compared to Wy & Wp
planting size of Crown plants, having maximum fresh wt, of 1,623 kg/plant.
The lowest yield was recorded in W] of Middle plants (PRM) in comparison to
Crowa (PRC} & Tip (PRT) plants (Table 2l.aw & 21ec.)

i’éggm : Data on vine yield presented in the Table 2l.a. to 2le,
indicated that it was alsc increased successively with the increase of the size
of the planting materials in all the planting types., It wes also revealed that
increase in vine yield directly varied with yam yield and in all the cases, the
highest vine yield matched with maximur yam yield,

Diosgenin content : Variation in diosgenin content on dry weight
basis of difrferent experimental masterials have been ghown in Tatle 22 .
The data revealed that the different planting size did' not affect significant.
ly on diocrgenin comtent, The highest mean value of diosgenin content wag found

in Tip portion of the yam (3.71¢).

YIELDS

Yield of tuber (yam) and diosgenin yield : Total yield dets per

hectare have been presented in Table 23,a, to 23.,c, and Fig, 14 . The dates
revealed that the Wg planting size in Crown plants yielded maximum amount to
35,25, MT/na equivalent to 10,072 MI/ha of dry yem and celeculating the diosgenin

content 0,3604 ¥T/ha (Table 23.a.)
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‘I'able Nos 22
Veriation in Diosgenin percentage (dry wi. basis) in reapect of
different SIZE OF PLANTING materisls and different

type of planting materiels,

Type of % Treatments L_Q;pm II Migdle I{ Tip % Meen
planting ] b g of % of % of i
matenals.{ } Dioagenini Diosgemn% Diosgenin, }
S 1 I 1 X -
Plants y 3.34 3.60 3.74 3,560
Raised . Wy 3.% 3.61 . 3,75 3,973
from W3 - 3,39 . 3.62 3,76 34590
Crown Wy, 3439 3.62 3.76 3.590
Portion W5 3.39 3462 3.76 3,59
Mean 3.374 3.61 3.75 3.580
SE % 0.010 0.004 0.0, 0,006
Flants Wy 3.40 3.69 3,78 3.623
Raised Wo 343 3.68 - 3.78 3,630
from Wy 343 3.69 3.80 3.646
Mddle vy, 345 3.69 3.79 3.643
Portion Ws 3.46 . 3.68 3.79 3.643
Meen 34,38 3.686 3,788 3.6
SE ¥ 0,010 ~ 0,002 0,003 0,004
Flants Wy 3.51 3.74 3.80 3,683
Raised Wa 3,93 3.75 3.81 3.696
from W3 3.5 3.75 3484 3.710.
Tip ¥, 3.5 3.74 3.84 3,706
Portion W 3.55 3.75 3.83 3.710
Mean 3.534 3.746 3.824 3.701

st ? 0,006 0,002 0,008 0.005
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FIGURE 14,

Effects of the different size and type of Planting materials

on the production of 'yam' and Diosgenin yield,

Filled bar represents the Actual yield,

Empty bar represents the potential yield,

Dotted bar represents Fresh yam yield.
S0lid bar represents Dry yam yleld.

Obliquely lined bar represents Diosgenin yield.
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Table Ho. 23o Be
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Effects of the different size of plenting materials on the

production of "Yam" { fresh & dry) end diosgenin yield(NT/be)

ERC
‘{ - T 1
:i::t?ﬁg e } Yem yield (M / ba.) { D:'t;is ;x:x): yield % ; u%vgal
materiais. I Tresn { Dry 1 i
— S 1 I
My 13,919 (24.848) 3.893 (4.153) 0.1385 ( 0,1478) 93.0
v, 26,080 (27.007) 7.8 (7.682) 0,2649 ( 0.2744) 95.8
W 34,0185 (34.926) 9625 (94834) 0, %55 (0.3530) 97.1
v 34,.933 (35.292) "99%  (9.899) 0,3516 { 0,3553) 98,2
s 35,25, (35.400)  10.072 (10,247) 0.36Q4 ( 0.3631) 9848
Mean 284874, (2944%) 84261 (8.343) 042929 ( 0,2987) 96458
S+ 4,105 ( 3.992)  1.67 (1.137) 0.0420 ( 0,0410) 1.030

Figures wm farernThegis = fotential Yield.
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Table No. 23on
Effecta of the dﬂé}emnt size of planting materials on the

production of "Yam" ( fresh & dry) and diosgenin yield (MI/ha),
Cy

PRM
* :
gi::tzﬁgtm {_ Yam yield (M/ha). i Dioz;m)fiold i g m-ﬁim
materials. } Fresh } Dry % % _
1 ) i 1
Wy 10,368 (12,436 ) 2,92, ( 3,507) 0.1058 (0,1270) 82,7
W, 20,648 (23,736 ) 5,765 (6,628 ) 0,2092 (0.,2406) 86,3
Wy 30,329 (32495 ) 8456 (94059 ) 0.3083 (0.3303) 96
v, 30,990 ({32,882 )} 84660 (94169 ) 03154 (0,3247) 93,5
W5 31.232 (33,033 ) 8,667 (9,167 ) 0.3156 (0.3339) 93.8
Yean 24,713 {26,916 ) 6,89 (7.510 ) 0.2508 (0.2733) 89,78
SE 2 46097 {4,024 ) 1,134 (Q.113 ) 0.0415 (0,Q407) 2,230

Fiauwes n Porenihesis = Pienbial yield .
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T&ble ji{em 23oc.
Eftects of the different planting size on the produsction

of "iam" ( fresh & dzy) end Diosgening yield { M/ha.).

FRT

Size of the § Yom yield (¥t/ha,) { Diosgenin yield % g . of
planting | SR 3 (MT/ haﬁ“ ] Survivel
materials % Fresh. % Dry % %
Uy 10.682  (12.019) 2,913 (3.550) 0.1072  {0.1307) 81.4
W, 2422 (25,734) 6,069 (6,994) 02243 (0.2885) 86,1
Wy 31,863 (34.123) 8466 - (9.296) 0,3215  (0.3448) 92,5
4 324920 (34.432) 8.361 (9,382) 0.3284  (0.3477) 93,7
U 32,937 (34.690) 9.011  (9.490) 0.3342  (0,3520) 942
Meen 26,045 (28.,410) 7.0, (7,742} 0.2631  (0,2867) 89.58
SLo* 4323 { 4.201) 1279 (1.146) 0.039 (0,Q427) 2,508

.

— — . bl e e

Fic‘u‘seg Jw P‘Z“Q'ﬂkd",;s = PO‘[QT‘IHBJ ‘/:do
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The lowest yield was recorded in W being the value 13.919 MI/ha equivalent to
3.893 MI/ha of dry yem. In Middle & Tip plants similar trend was observed
but the yields of the individual treatment of both Middle and Tip plants were
rore or less identicel and tiere were no marked variation., Among the three

typee the highest yield and highest survival percentege was recorded in ¥g of

Crown plante,

-~

NUTRILNTS  ACCUMULATION

Nitrogen sccumulation : 4 perusal of data in Table 24  revealed

that the accumulation of nitrogen in 2l the treatments of PRC, PRM and FPRT
increased steadily in each year growth and declined at the dormant stage, The

Vb
naximum nitrogen accumulation in Ws treatment in all the types, The minimum

was recorded in ‘dl treatment,
Fhosphorus scoumlation : The data on the scounulation of the phon=

phorus has been mpr?aented in Table 25 revesled that the phosphorus accumula-
tion steadily increased with the increase of the sige of the planting meteriala
in all the types of planting materisls. The maximum velue was observed during
the 2nd ysar growth in Wg vhereas the minimum wes observed in W,.

Potassium accumulation : A perusel of the deta in Table 26, revesl-
ed thet potassium acoumlstion incressed steadily with the incresse of the size
of the planting materials in «11 the cases of PRC, PRM & PRT, The maximum value
was recorded in W5 end the minimum wes recorded in Wy in all the planting types.
During the final stage of harvesting at 720 days the highest potassglum sceumile-
tion vniu:;corded in w,- planting sige of PRC, FRM & PRT,
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Table No, 24
Nitrogen Accumulation ( in g, } in whole plant in
different stages of growth under different
size of the planting materials.
FRC
. 1
Size of the { Successive stages of g?owth {
planting X 1 _} ¥inal stage of } Mean
nmaterisls, { 1st year growth } 2nd year growth harvesting, {
Wy 1.508 1.516 1,285 1.436
W 1,673 1.685 1,408 1.618
W3 1.828 1.839 1,610 1.759
Wy 1,859 1.891 1.654 1.801
T 1,882 1,997 1,689 1,85
Mean 1,750 " 1,785 1.529 1.694
SE * 0,070 0.084 0,078 0,075
Size of the Successive stages of growth 1 lMean
plenting ¥ 73 vear growth 1 24 th ) final state of |
terigls yo gr yoar grov n a
o4 i . 1 ] harvesting |
Wy 1.297 1475 1.219 1.330
Wo 1,402 1,669 1,376 1,482
W3 1.671 1,762 1.585 1,672
Mean 1,56 1,722 1.485 1.591
SE Q.09 0,071 0,081 0,080
PRT
Sige of the Successive stages of gvowlh .
planting ,
naterials st yeay Growth 2wa year Growh Fimal steal st pean
i? 1.30 1.480 1.225 1,235
Wy 1.720 1.783 1.5% 1.399
Vi 1,786 1.826 1.620 1.744
H‘g’ 1,815 1.905 1.662 1.7%
Q. - £ b - Ay 4 L1080 1 .673
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rable No. 22. - B
Fhispirims Accunulation (in §Yn whole plant in different

atages of growth under different size of the planting

materianls,
PREC
Size of the 1 Successive stages of growth —"I Mean
planting 1 ingl stage of |
materials l lest year E’m”‘t’hl 2nd yeer growthl harvesting. 1
Wy 2.9 3,765 3,004 3,222
W, 3.235 44320 3.365 3,640
Wy 345 4,589 3,502 3,849
Ws 3,475 4641 3.560 3.892
Vean 3312 44387 3.391 3.607
SE ¥ 04206 0,166 0,102 0.124
PRM .
Size of the [ Sucogssive stages of growth i Mean
planting A 1st year growth ; 2nd year growthl Final stage of 1
materigls | i 1 _hgrvesting  }
Wy 24900 | 3.713 2.986 3.199
Wy 3.186 4,295 3,170 3,550
W, 3,432 4,590 362 3.828
W5 3455 4,618 3,485 3.852
Sk X 0.105 0,171 0,096 0,123
FRT
Sizetiof the 1} Sucosssive stafes of growth }
pianting 1st ysar growth 1 nd year growth | Final stage of Mean
mate_rials I [ _harvesting ]
w1 297 3,735 2,988 3.213
L2 3.195 4,304 3,175 3.558
Wy 3423 4,573 3.408 3,801
Wy 3,445 4,601 3475 3.840
W5 3.461 4,620 3.5 3.867
ke an 3.288 4.3% 3.313 3.656

SE X 0,104 0.168 0,101 0,123
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Table No, 26,
Fhosphorus Accumlation { in ¢) in whole plant in different
8tages of growth under different size of the planting materials.
PRC
Size of the ¥ Successive gtages of growth i
planting Tst year yomﬂr{—ﬂnﬂ gtage of | Mean
materials I harvesting |}
'le 0.136 0,167 C.141 0.148
Wy 0.139 0,169 0,145 0.15
WB 0,143 0.173 0.149 0.155
‘.-.'4 0.145 0,176 0.152 0.157
Mean Os142 0,172 0.148 0.154
SE * 0.001 0,002 0.002 0,002
P RM
Size of the L Sucoessive stages of growth D

planting .} 1st yeear growth ; 2nd year growth % Final stage of}  jean

materials K. harvesting |}
w3 0,134 0.160 0.137 0,143
w3 0,140 0.165 C.146 0,150
Wy 0,141 0.166 0,148 0,151
Wg 0,142 0,167 0,151 0.153
& ¥ 0,001 Q.00 0.002 0,001

PRT
Size of the ) Successive stages of growth
planting 1 3 18t } ]
year growth | 2nd year growthj Final stage of Mean

naterials X l ] ___harvesting,
W, 0.143 0,171 0.144 g.152
W5 0.144 0.175 0.149 0,15
SE ¥

0,001 0.001 0,001 0,001
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DISCUSSI N

Experimenta) results on the effect of the different size of the plant-

ing materials with the type of the planting materials of Dioscorea floribunda

Mart, & Gall, reveals that the LAI increases correspondingly with the incresse
of the sizes of the planting materisls from Wy to Ws {14843 10 gms to 90 gms)
upto 180 days and thereafter sharply declined till the comhcement. of the 2nd
year growth in all the planting sizes, The increasing trend was sgain obgerved
during the 2nd year growth till the dormancy starts. In all the treatments,
the LAI took their momentum from 360 days and onwards till the 2nd year dorman-
cy starts followed by declining trend thereafter. During the early stages of
growth the minimum value (0.262) of LAI has been obgerved in W; and reaches

the highest value in Ws of Crown plants, This trend was probably due to less
reserve food materials (cerbohydretes) in the small yams when planted, result.
ing the thin plants and big ysms gives the vigorous growth due to more reserve
food, The gtudiss of Hoch end Erauvhn (1962) suggested that the secondary meris-
tem is present only in the upper region of the tuber, It may be assumed that
the Crown plants give esrlier sprouting due to secondriy meristematic zones

and higher carbohydraste reserves, But the formation of lesgves delayed probably
due to compensation of the leeding shoots and the leaves are reduced to scales
resulting a lower values of LAl and RIGR initislly but gives the higheat vsalues
of LAI and RIGR in Crown plants followed by the Tip and Middle plants during
their 2nd yser growth, Total leaf area in Crown plante has been compensated
by the largest leaves but in the Tip plants the total lesf area has been
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compensated by the greater number of leaves, With the increase in size of the
planting materials from 10 gma to 90 gms, the growth of ithe serial parts wus
noted to be most vigorous in ‘;J3 of Crown plants (PRC), resulting in the highest
leaf growth rate (Wataon, 1958) associated with masdmum of total leaf surfece,
This observation also is in confirmity with that of the findings of Martin and
Wataon, 1948, No reports are availeble in this line of the same crop under the
agroclimtic condition of Derjeeling hills, In connection with the Crop Growth
Rate (OGR) it hes been found that CGR varies directly with the elgze of the plant.
ing meterials in the successive stages of growth till the commencement of dormsnt
period in each year, The mean values have been found to be maximum in W5 at the
end of 2nd year and lowsat Value was obsexved in Wy of all the planting types.
The values of CGR in Middle plants showed a significant differences over Crown
and Tip plants snt the interaction effects resulted a closer relation between
the Crown snd Tip plants, The higher OGR which resulted into the higher dry
matter eccumulation and higher yield with the increass of the size of the plant.
ting materials. is inu corfirmity with the fi:;dinga of Handhawa ot al (1972)’

Sharma ; Chatterjee; Pands; Saha and Mandal (1985) in the same crop,

Varistion in NAR under the different size of the planting materials
revealed that lower values of W, & W, was obtained in comparison to Wy , W, &
Ws during each year growth but found to be minimum during the dormant period
and which was probably due to the drying of the older legves and shoots, Where.
&8, the value of NAR was found to he meximum durfmg the 2nd yeer growth in all

the three types of planting materials. The highest NAR value was found in Wy
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of Crown plants at the end of 2nd year growth followed by Tip and Middle plants,
Ko reports are availaeble in this line under the agroclimatic condition of Darjee-
ling bills, The higher NAR in the larger size of the planting materials may
probshly due to higher LA] snd CGR, The lower NAR during the dormant period wes
mainly on account of do‘c:].ination in the expansion of the leaf surface due to
senescences and death of the older leavea, This is suggestive to be Gue to come
petetion between the 'source! and ‘sink! i,e., between the aerial parts and the-
Paros- gnd the underground portion as the later increase in size when expanding

leaves export an incressing proportion of substrate to the tubers,

A conrrelation studies among values CGR, NAR and DM production (Table

27, ) showed a strongly positive values in all the cases. An attempt has been

made in this regard to meke sen understanding in the discusgion of the previous

part,

The dry matter production in all the treaiments varies directly with
the size of the planting materials i all the three types. The relative changes
in dry matter accumulation during the ontogeny of plants, increases linurlf with
the increased size of the planting meteriels, The dry matter accumulation was
however noted to be more pronounced as the plant resched advanced stage of
maturity. The continuous increase in dry matter production of the plant untill
harvest may be agccounted for ita genetic ability to sbsorb inorganic and organic
materigls and to synthesize carbohydrates wntill it reaches maturity | (Pal,1966) .
The effect of the size of the planting materials on dry matter production wms

significantly more pronounced than the types of the planting materials., Among
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Tghle No, 27.
Comrreletion among CG R, NA Rand D b P under diffierent

spacing/plan‘ting densities of D,floribunds.

E R € ( Plents reised from Crown )

L -l
. - - - - : -» t
Size of the GG R (emday-lplent-l)  [ARGO en.cu oy plentt) L Bmeplent™)

Lﬁiﬁgﬁs, ot Mean values % Mean values ¥ leen values
1. 2 | 3
Wy 0.315 C 158 68,32
Wy 0345 1,77 84,38
3 0u497 2e2% 113.78
W, 0540 2,3 127 .55
s 0.552 2,50 146.32
T(1,3) = 09780 F(2,3) = 09906 * Poo%ed meen upto
— 40 days,

¥ R} (Plants Relsed from Middle)

R | 142 , 50.17
"o 0.323 1.61 71.10
W3 (s JWA~/ § 1.99 99.93
Wy, 0,485 2421 116,51
L rkl,a) = O.WO r(z’j) - 0.9%0
ERT ({(Plants Haised from Tip).
W, 0.358 : 1,66 76,67
Wy, 04492 2625 108,65
¥s 0,562 2,39 139,33

A —

r(1’3) = 0.9922 r(2,3) = 0.9674
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ibhe three types only Crown snd Tip plants were noted to response well, The
higheet DM was found in W5 and lowest in Wy (plants raised from 90 gus and
10 gms respectively) among all the types of the planting materials as evident
from the higher value of RIGR, CGR and NAR,

Regarding the yield attributes the resulis shows that the smaller
sizes of the planting meterials gives the thiner shoots, It was probably
due to less number of meristematic zones but the higher number of meristema-
tic zonea are in the greater sizes of the planting materials gives the vigor-
ous growth of the shoots, Due to the presence of greater number of meriste-
matic zones in Crown planis the yield per plant was also found higher in
Crown plants followed by Tip and Middle plants, This observation is in con.
firmity with the findings of earlier workeprs like Randhewa et at (1972), Shel.
veraj et al (1972), Sherms of gl (1985). The highest yield (35.254 MI/ha)
has been recorded in W5 of Grown plents followed by Tip end Middle plmnts,
The incresse in yam yield in all the treatments haa~ shown a strong positive

coerrelation among them {(Table 28.).

X Among the planting sizes there have been ne qppmoitble variation .
in dioggenin content, It mey probably c‘:ue t0 the inherent characters of | v
diosgenin content followed by Middle and Tip portion of thé yam of the indi-
vidusl treatment of th- plants., This similar observations have also been
recorded by Bammi at el (1969), Band't:awa et a1 (1972).

In comnection w'ih the yam and djosgenin yieid it has been found

that the highest yield was obtained in W5 of CGrown plants followed by Tip
and Mddle plents, The survival perceniage was also highest in Crown plents
and was probably due to the meximum number of meristematic zones in the plani-

ing materials, The same type of observations regarding the yield and survival



Table No. 28,
Comrrelation emang Ury Vine yeild, Dr.y Yam yield and Diosgenin

percentage at the final steage of harvesting of D.floribunda,.

P R ¢ (Plants Raised from Crown)

Size of the Dry Vine yield Dry Yam yield % Ddosgenin percentage
P 1::“”3 kg,/plant o/ plant Mean values
1 2 3
Wy 0,081 0,123 3,563
W, 0.104 0,357 3.573
Wy 0.119 04457 3.5%0
W, 0,136 0.460 3.590
W 0.142 0,470 3.990
_— Ta,) TP F(2,3) T %99%
* Pooled mean values,
2 B} ( Plents Raised from Middle)
wl 0,076 0.163 3,623
Wz 0,098 0,308 3,630
Wy 0.107 0421 3.646
‘w4 0,112 0427 3.643
W 0.126 0.426 3.643
r(l’z) = 0.9558 | r(2,3) = 10925
P RT (Plants Raised from TIp)
Wy 0,080 0,165 3.683
W, 0,101 04325 3.696
'WFB 0.1“09 0.432 ) 39?10
A 0.121 0.436 3,706
Ws 0,132 0.4l 3.710
r(laz) = 09344 r(2 3 = 1,024
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percentage is in confirmity with the findings of Randhawa et al (1972) where
the authors clalmed that the findings of Crown portion of the tuber contained
less sapogenin as compared to median snd tip, Considering sll the facts it is
sucoesaively the Crown portion could be used as planting material (40 to 60 gns)
baving the maximum survival peroentage to get the maximum return, FPlacts
raised from the medians and Tips, the actual yield found to be less than the
plants reised from Crown portion and the veristion was found to be signifi-
cant, The gctual yield in W,, W, & W5 did not show eignificant differences
smong them. The yield in the smaller size of the plenting materials became
lower as the plants reguired the maximim time to be established and result.
ing in less number of meristematic zones, The rate of yam growth was lower
in the smaller sizes of the planting materisls resulting the lowsr survival
percentage and low yleld per hectare, .

During estimation of the marginal cost of production for the deter.
mingtion of the optimum size bf the planting materials for remunerstive
harvest of Dioscoreg floribunda crop ; it has been found that the maximum
mngni}g@e of yam yield was obtained in W5 ( 90 gms) of Crowm plants followed
by the Tip and Middle plants. Esrlier investigation by Randhawa et al (1972)
suggested that pleces of 40 to 60 gms of D, florjbunda yams was noted to be
profitable for planting materials economising the cost of cultivation. A
perusal of the net profit and loss account has indicated (Teble 29,) a
considerable higher margin of profit undfr W3 (50 gms) of Crown plants and
which 1# in confirmity with the cbservation of éﬁuﬁ ot a) (1985). Though

the Ws planting size gave the maximum yield but the cost of cultivation ves
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Table No, 29,
Economics of Yam production under different

size of plenting materials of D.floribunda.

—“ v e ol e £ i M i

- X i X
Type of l Size of thel Mean Yam yield } Cost of mductio ny P'-rofit(+) %Net profit
planting 1 planting % (ary) (kg./ha) { { or Loas(-) § °oF loss per
materialsg materials L 1 i (Rs./kg.) lrupaetirgga;-
"'"""""‘1 ! _}_ menu,
wl 3,893 17,61 ~5.61 -0.32
W, 7,418 946 +2.54 +0,26
" 9579 7.48 52 40460
We 10,072 745 +y A6 +0459
Wy 2,924 2345 =115 0448
W, 5,765 12,17 - 0,17 ~0.01
PRY W 84456 848 + 3,52 +0.41
Wy, 8,660 A + 3.53 +C.41
ws 8,%7 8.76 + 3,24 +0.,37
Wy 2,913 23.53 -11.53 ~0,49
PRT Wy 6,069 11.56 + Ou4d, +0.0%
W3 8,668 8.28 + 3,72 +0.45
Wy 8,861 8.28 + 3,72 +0.45
'.1'5 9,011 8.43 + 3.57 ”'0042

AJd.A, Frice = Rs, 12/w per kg.



{ 128

found to be higher in comparison to other treatments due to the higher cost
of planting materials, The profit per rupee investment under Wj of FRC has
been calculated to be Re.0,61. The profit has higher over the added cost of
production for irestments individual. The Wy (10 gms) of all the types of the
planting meterials shomd. the maximum loss due to low yield snd higher eost of
prOductidn as the survivel percentage were minimm, Regarding the Mddle
plants, the sam® profit wes obtained for W; and W; followed by Wse In PRT
the maximum net loss has been obtained in W, and the lowest profit has

obtained in W,, wheress, the maximum net profit was obteined in W; and W,
being the sams amount ( 45 paise) per rupse investment. Comparing the three
types of the planting materials, W3 (50 gus) of Crown plants can be sugges.
ted to be the best for commercial utilization, But in conaideration with
the availibility of the planting materials, W3 of Tip portion can be regarded
as the beet for commercial utilization as obtained in the pmaa;t invegti.
gation, The profit no doubt is subjgé@ to the veriation of the fluctue-
tion of prices of the produce eand 't.h; _;aterials used for the cultivation

of this crop.



SUMMARY
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SUMMA RX

The inveatigstion has been carried out to find out the responses

of Dioscorea floribunds with special reference to different size of the plani.

ing materisls ( viz., 10 gus, 30 gns, 50 gms, 7O gme and 90 gms) of Crowm,

}Mddle and Tip plants,
The results revesled that the highest valus of LAI has been record.

ed in W5 (90 gms) of Crown plants followed by Tip and Middle plants, The
results on RIGR showed significant variation between Crown and Tip plants.

The highest CGR and NAR have been observed in Ws of Crown plants.
The Middle plants showed a significant variation over Crown and Tip plants
and the iteraction effecis resulted a closer relaiicn between Crown snd
Tip plants, |

The eifect of the size of the plsnting materisls on dry matter
production has been found significantly more pronounced than the types of

the planting metexrials.
Co=rrelation studies among 0GR, NAR and DM Production, it has been

found that 11 the treatmsnts showed strongly positive among themselvea,
Regarding the yield of ysm and diosgenin, the highest yield has
been recorded in Ws of Crown plants followed by Tip snd Middle plants.
Nutrient uptake has been found to be much less in W, & ¥, ( 10 ana
30 gma) as compared to Wa (50 gms), WA (70 gms)} and W (90 gms).
Regarding the economics, it has been found that W3 planting size
gives the highest profit per rupee investment for Crown plants and found
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to be the best for its commercisl utilizstion., But in consideration with
the aveilability of the planting materials, W3 of the Tip plants and 50
gus pieces of the tip portion were found to be the best for commercial

utilization,
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INT RODUCTI (M

The yield responses of a crop to the population change was observed
to be approximately linesr and the slopes of the curves for the gifferent
plant populations were themselves in linear relstionsiip to the plant popu.

lstion per unit area ( Baker, 19&,).
Different organisstion tried with the different planting densities

for Diogcorea ap. cultivation in different agroclimatic c¢ondition. In India
Rendhawa et al (1975) tried in I, I. He R, (Bangalore) with a spacing of

60 cm X 30 cm and 60 cm X 60 am and found to be optimum for one year and two
years of crop of D, florjbupds respectively.

To get the remunerative harvest of Dioscorea floribunds, the present
investigation has been carried out in the Darjeeling. hills with a different
spacing condisering the o_ptimum time of planting, size of planting materials
and the type of the planting materials snd the information out of which will

be of much help during commercisl utilization of the plant in the region

under atudy.
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MATERIALS AND METHODS

The present investigation designed to study the response of Dios-

coreg floribunds Mart, & G§,11. to different spacing on upland sandy-loam

80il of Darjeeling hills, West Bengal, The experiment wers carried out at
the Researoch Nursery, Govi. Ipecac Flantation, Gairibms, Darjeeling in the
year 1984 to 1986 and repeated the same in the year 1586 to 1988,The soii
of the experimental plots were sandy loam type, acidic in reaction (pH 4.6
10 448)e The average mechanicsl and chemical constituents of initial soil

ssmples collected from the plots (0.30 cm) as presented as follows ;-

Mechenicsl snalysis ( ¢) Caemical constituents,
Gravel : 3,6 Totel Nitrogen t 0,065 . 0,081 ()
Coarse sarid  : 28.7 Available Fhosphorus : 15,78 - 16,53 kg/ha
Fine sand 1 354 "Availsble nitrogen _ : 0,009~ 0.0112 1g)
S41t : 16.5 Aveilable Potassium : 208.5 . 21545 kg'ha
Clay : 1601 Qrga:ﬁc Carbon 075 -~ 0.813 (2 )
pH 3 4e6 = 48

The experiment were conducted in three seperate sets viz,, PRC,
PRM & PRI as reported as previous experiments, Each of the sets had seven

different spacing viz.

S = % emX 90 cm, 85 = 60cmXé0cem
s, = 75 em X 90 cm, 56 = 45 em X 60 e
53 = T5on X 75 en, 57 = 45 o X 45 em,

S, = 60cmX 75 am,
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FI1GURE

15,

Indicates Replication.

Represents Plants Raised from Crown portion,

Represents FPlants Raised from Middle portion,

Represents Plants Raised from Tip portion.
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15.

LAYOUT PLAN
RANDOMIZED BLOCK DESIGN
REP. I REP. U REP. O
S, S2 o7
Sa S3 Se
S, Se Se
g Ss Sy S3
a :
S3 S4 Sy
Se Ss Se
Sz S) Sa
~ T
T Sa Ss S3 1
Ss Sg 55
Sz Sy S7
2 S7 Sa S
a
Si Sy Sq
S3 Se Se
S5 Sa Se
T Se 547 J Sp T
S3 Se S
S, S, S7
Ss S2 S3
- ;
Sqe S3 Se
Sy Se Sq

SCALE =1mm.=30Ccm.

¢«<———N

GROSS PLOT AREA = 6m. x 21m.

NET " @ 5-4!!1:.)( I-5m.

BOROER BETWEEN PLOTS = 0-45m.
REPLICATION =0-90m,
EXPERIMENT =1-2m.

" !

" hal
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The experiments were conducted adopting randomized bloock design with three
replications in all the types of spacing. The experimental plots were
prepared same as previous experiments desoribed earlier, The expsrimental
layout wvere as follows

l. Gross plot size = 6,0m X 2.1l m

2. Net plot size = 54 mnilSm

3. Border between plots = 045 m

4o Border between replications = 0.9 m

5. Border of the expsrimental plot = 1.2, m

6, Replicstions = 3,

When the field was brought into appropriate tilth, lay-out of the
plots were iteken up according to the layout plan (Fig. !5 ).Ihi"_c;r pla;cing
Croun,Middle .énd Tip plant ﬁ-n ﬁame procedure was taken as the previous
experiments, The plants raised from Crown, Middle and Tip portian of the
yams were transplented in different spacing as prescribed in the experiment
under study. The inter culture operation, menure application were applied
as previous experiment in a fixed dcse, Dally meteorological data were
recorded,

Studies on physiological peramesters like LAl, RLGR, NAR, CGR and
DM were recoxded on sample plants under eech plot receiving individual treat-
ment in the same as previous experimente,.

To find out the yield per plant, the plants were harvested at 720
days after transplenting together with vine yleld, moisture percentage and
diosgenin content, The periodic accumulation of NPK in plants part were
analysed according to the method described by Jackson (1967),

Economicas of oost of production was worked out and the ppt.imu.m

spacing was computed for psrosptible economic response.
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RESULTS

Vegetative end physiological paramters : The resulis on growth

and development in respect of physiological parsmeters under different
spacing of Diogcorea floribunda ; have been presented in Table 30.a. o 40

and Fig. 16 to 190

-~

* leaf Area Index (LAl) : A eoritical examination of the results

on LAL under different spacing have been presented in Table. 30,a, to 30.c,
and Fig. 16, yevealed that the values of LAI in all the three types
(PRC, PRM & FRT) increased sucoessively with the advancement of the growth
till 180 days during the lst year growth aend thereafter declining trend
was noticed, whereas increasing trend sgain recorded from 360 days and

onwards with a declining trend at the end of 2nd ysar growth,

The successive increaments in planting demsities from & to Sy
shown corresponding decrease in LAl at all growth stagea, The values under

S1 s 55 2 & 33, however did not show appreciable difference between them.

It was also seen that the plant has attained the maximum LAI at
480 days of plant growth under PRC, PRM & PRI irrespective of spacings.
The highest LAI being 1.2%, 1.285 and 1.286 were recorded respectively

in S, planting dengity of PRC followed by PRM & FPRT,

Relative Ieaf Growth Rate (RIGR) : 1t was evident from the

results presented in Table 3l.a, to 31,b, that the different spacing or

planting densities have appreciable effects on the RIGR at all the phases
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FIGURE 16,

A, Effect of different spacing on Leaf Ares Index of D,floribunda.

B, Effect of different spacing on Crop Growth Rate of D.floribunda,

€. Effect of different spacing on Net Assimiletion Rate of D.floribunda.
Obiliquely lined bar represents Plants Raised from Crown portion.

Dotted bar represents Plants Raised from Middie portionm,

Empty bar represents Plants Raised from Tip portion,
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Tahle No. 30.a.

Effects of the planting densities on leaf Area Index of D, floribunda.

(137 )

P RC

Deys after planting

2;2;1?53. st year growth 2d year growth lean
60 120 180 240 360 420 480 %0
5 0,394 1.281 - 1.290 04,152 0,485 1.285 1.294 0.161 0.792
32 0,383 14266 1,278 0,140 0,450 1,270 1.286 0,152 0,778
S5 0,370 1.250 1,262 0,123 0432 1258 L1273 0,1%  0.763
s, 035 L2 1255 0,118 0.408 1251 1,268 0,128 0753
S5 0,342 .25 128 0,09% 0,380 1,226 1,232 012 0,728
S 0325  1.185 1202 0.075 036 1195 126 0,90 0,706
S 0,300 169 LI75 0,062 0.3,0 1182 1185 0071 0,685
Mean 0.353  1.229 L2l 0.109 0408  1.238 1,250 0,122 0.743
Sk & 0.012 0,115 0,015 0.012 0,019 0.014 0,015 0,012 0.0)4 .
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Table No, 30,b. '
Effects of the planting densities an Leaf Area Index of D, floribunda.

PRMN
Plenting - Days _after planting, o i
depsities, ist year growth 2nd year growth Vean
- 60 120 180 240 360 420 480 240
51 0,357 1.268 1.282 0.138 04435 1.275 1,285 0,142 0.775
S, 0,360 1.251 1,265 0.126 0,422 1,260 1,272 0.135 . 0,761
84 0,347 1,236 1,248 0.112 0.402 1.245 1.258 0,120 0.746
S, 0.338 1,226 14235 04095 0.385 1.238 1,246 0,102 0,733
Sg 0.325 1.208 1.219 0.073 0,362 1.215 1.226 0,088 0,714
S 0,302 1.175 1.185 0.058 0.346 1,188 1.190 0.072 0,689
S 0e281 1.154 1,163 0,043 0.320 1,172 1,181 0.058 0.671
Mean 0.332 1.216 1,228  0.092 0.382 122 1,237 0.102 0,727

SB X 0,012 04,015 0.016 0,013 0,015 0.014 0,015 0,012 - 0,004
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Table No, 30.c.
Effects of the planting densilies on leaf Area Index of D, floribunda.

o ERT
Ei:l;:t:ﬁs. | 1st year growth, et _%‘%‘;; year growth,
60 120 180 240 30 4,20 480 540 Mean
S C.380 1.275 1.285 VR THA 04 1.278 1,286 0,145 0,779
Sy 0.3 14260 1.273 0.132 0434 1,265 1.275 0,40 0.768
$3 0.352 1.242 1,254 0.118 04412 1.249 1,260 0,125 0.752
8, 0.6 1,231 1,247 0.100 04392 1.238 1.249 0,112 0.739
85 0,330 1.2 1.222 0.082 0.370 1.222 1.225 0,095 0.720
S 0.312 1.183 1.130 0.068 0,355 1,199 1,196 0,082 0,697
Sy 0.292 1.162 1.173 0,055 0.328 1,174 1.178 0,065 0.678
tean 04339 14223 1.235 04099 0,391 1,231 1.238 0,109 0.733

Sk ¥ 0.0 0,015 0.016 0.,0).2 0,016 0,014 0,015 0.011 - 0,014
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Table No, 31.a.
Effects of the planting denpities on Fslative leaf

- Growth Rate { cn? day~l , plant~1),

PRC

P .t ki A —-— -

Plant’_jmg Deys after planting,
densities,  60-120  120-180  180-240 240.360  360-420  420-480  480.540  Mean

S 0,038 0,075 0,045 ~0,002 0,046 0,078 -0,001 0,039
S, 0,037 0,068 0,038 =004 0,042 0,072 -0,002 0,036
S 0,035 0,062 0,030 -0,005 0.042 0,069 ~0,002 0,033
s, 0.032 . 0,055 0,025 -0.005 0.046 04062 ~0.,002 0,030
S 0.028 0.042 0,021 -0,009 0.040 0.055 -0,003 0,025
S 0,025 0,033 0.016 -0,009 0,031 0,046 -0,005 0,019
S 0.022 0.028 0,011 ~0,012 0,028 0.039 -0,008  0.015

Mean 0,031 0,051 0,026 0,006 0,039 0,060 -0,003 0,028

Sk + 0,002 0,006 0,004 0,001 0,002 0,005 0,009 0,003




Table No, 31l¢be

nftects of the planting densities on Relative leaf

(141 )

Growth Rate en? day"'l. plant"l Yo

FRN

Days after planiing.

Gempities. 600120 120180 180240 20960 %0420 Ao 5050  lean
5 0,031 0,060 0.031 0,005 0,82 0,065 20,003 0,0%
5, 0,029 0,055 0,026 0,008  0.032 0,058 20,006 0,026
55 0,028 0.8 0.015 0,01l  0.030 0,052 _0.008  0.022
S, 0.028 0.5 0,008 .0.0l4  0.028 0,049 20,009 0,019
S5 0,026 0.0% 0.005  -0.016 0.0 0,042 0012 0,005
5 0.025 0,027 0,004  -0,022 0,02  0.038 -0.0L 0,012
S? 0,020 0.022 0,001 ‘ 0 024 0,027 0,031 «(,018 0,008

been 0,02 0,02 0,013  -0.014 0,028 0,047 0,010 0,018
SE % 0,001 0,005 0,004 0,002 0,001 0,004 0.001 0002




Tablﬁ No, 31l.c.
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Effects of the planting densiiies on lelative leaf
Growth Rate ( cn? day-1l ,plent-1 ),

PRT,

Plenting Days_after plenting.

densities 60120 120.180 180-240 240360 360-420  420.480
S, 0.033 0,063 0.03% ~0,003 0,036 0,069
S, 0.031 0,058 0,030 ~0,006 0,038 0.062
8 0,029 0.050 0.022 -0,008 0,033 0.058
s, 0.028 0,048 0,018 0,009 0.032 0,052
85 0,027 04042 0,012 ~0,012 0,030 0,046
S 0.027 0,035 0,009 -0,06 0,029 0.042
S, 0,022 0,026 0,003 20,018 0,027 0,039
Mean 0,028 0,046 0,018 ~0.010 0,032 0,052
Sk + 0,001 0,004 0,004 0,002 0,001 0,004

T TR A W RS b P R S

e A e v A AV A THEL W S T -

480=540  Mean
-0,002 0.033
-0.004 0.029
-0,005 04025
~0,008 0.023
-0,009 0.019
-0,009 0,016
-0,011 0.012
~0,006 0.022
0.001 0.002
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of ontogeny. It was clearly seen thet the rate of leaf growith wes consi-
derably decreased with an increase in planting densities, The highest rate
of leaf growth, have been recorded under Sy planiting density against the
miniomuim velues in 57 , Amongst all the planting densities Sy have given the
least response in this respeot, The values of RLGR, jrrespsctive of treat-
ments have reached the pesak ¢t 120-180 days during lst year growth and at
420.480 days during 2nd ysar growth and thereafter declined, The negative
values of RIGR towards the end of each year growth in gll the treatments

obviously indicated the initiation of senescence in leaves,

Crop Growth Rate R)  : Variation in Crop Growth Rate (CGR) dus
to different plenting densities is evedent from the results presented in

Table 32.3.0 to 32.bo and b‘igo 1‘.
Decreasing trend of CGR has been noticed with the increased plant-

ing densities from Sl 10 Se The ma:x:{mum (GR have been yecorded at 120 to
150 days during 1st ymer growth and thereafter declined with the sdvancement
of age reaching the minimum values at 180 - 240 days after planting, but
sgein there was the augmentation of CGR during the 2nd yeer of growth and
attained the maximum values at 480 -~ 540 days after planting, However, the
highest CGR being the values 1,235 gm. day“lplant~l (Teble 32.a.), 1.035 gn.
darl plant"‘l (Table 32,b,} and 1,068 gm. day"’l plant"l(Taﬁle' 32.c.) have
been recorded under 5; treatment of PRC, PRM & PRT respectively. CGR record-

od minimum in Sy planting density in all the three types of planting materials.



Teble No, 32.a.

——
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Effecte of planting densities on Crop Growth Rate

(gm.day”

1

PRC

plant"l )

Planting Dsys_after planting,
dnsities,  60.120 120-180 180240  240.360 360420  420-480  480.540
N 0,290 0.576 0,268 0.285 0,730 0,868 1,135
S, 0.270 0,533 0.225 0.249 0.716 0.846 1.108
H 0.251 04460 0,233 0.235 0,630 0.833 1,085
5, 0,235 0.360 0,225 0.233 0.580 0.801 1,065
S5 04210 0,305 0.195 0.188 0.533 04725 1,003
S¢ 0.170 04250 0.163 0.155 0.505 0658 0.926
S 0.118 0.186 0,145 0.128 04461 0.623 0.861
Mean 04220 0,381 04207 0,210 0.593 0,765 1,026
& ¥ 0.022 0.055 0,016 0,021 0,039 0,036 0.038

Mean

04593
04564
04532
04499
0.451
04403
04360
0.486

0,032

- g ————



Table No, 32.,b.

}»
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Effects of plunting densities on Crop Growth Rate

{ gm.day-lplant"l) .

P RM

- ——

Planting Days after planting.

densities,  60.120 120.180 180-240 240360 360420 420480 480-540  Mean
5 0.266 0,420 0.240 0,297 0.671 0.830 1.035 0,537
S, 04240 0.383 0.210 0,248 0,665 0,743 1,008 0499
59 0,211 0,361 0,235 04240 0,576 0.698 0,936 0,465
54 0.201 0,341 04226 0.201 04566 0.628 0,920 0,440
S5 0.175 0.331 0.171 0,173 0.540 0.626 0,876 0,413
S¢ 0,118 04290 0.165 04155 0,473 0.335 0.820 0.365
S 0,083 0.191 0,143 0.101 0,461 04505 0,720 0,314

Mean 0.184 0.331 0,198 0,202 0,564 0,652 0,902 0,433
SE + 0,024 0,028 0.014 0,02 0.031 0.043 04041 04029

- S i S ——~

i

—

e Vil T
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Table No. 32,0,
Effecte of planting densities on Crop Crowth Rate

( gm. day~tprant™l ),
PRT

flanting | Days after p‘i‘a:x;;; - - )
densities  60-120 120180  180-240  240-360  360~420 420480  A80-540  iean
s, 0,226 0,500 0.251  0.280 0733 0.870 1.068 0,58
s, 0.2% 0.485 0,25 0,265 0.686 0,835 1650 0,540
55 0,21 0,413 0,200 0.2% 0.638 0,805 1066 0.515
s, 0,236 0.361 0.208 0,218 0.55% 0,93 1.0 0.488
& 0,180 0.312 0,205  0.190 0.535  0.696 0.99% Dbt
S 0.155 0.260 0,75  0.1% 0.505  0.630 0,581 0.39%
5, 0,12 0.190 0.138 0.2 0450 0,573 0.831 0.7
rean 0,210 0,360 0,20, 0,212 0,600 0743 0.987 0.7z

S X C.021 0,043 0,014 0.022 0,039 0,042 0,035 0,030

- e [y PR g

A A A S - E———" g v g S~} 2 P ANS. GA o, A Ve w0 i W S, e e, S " sher sg—
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Net Assimilation Rate (NAR) : Varjation in different spacing/plant-

ing densities hes caused significant difference in NAR (Table 33.,a. to 33c. ).
The highest NAR has been recorded during the 2nd year growth betwsen 420480
days., NAR declined sharply at the end of each year growth. The same trend

has been observed in FRC, PRM & PRT, 1t has also noted that with the incresse

in planting densities ( 5; to S; ) tnere were corresponding decrease in NAR

values.

1

The highest NAR being the values 3.72 X 10"£'th. cm 1

day”

1

- - - - - -
3452 X 10~gn, cu? day™t plant 1 ana 3.68 x 107°% gm, em  day plant Lon

Sy of FRC, PRN & PRT have been attained at 420 = 480 daye after planting. The
net assimilation rate declined with the sdvancement of growth reaching the

minimup velues at the end of each year growth.

Dry latter Production (D) : The deta on dry metter production in

gn, per plant umder different planting denasities have been presented in Table
3heas Lo Jhece

The datas revealed thet there wvere corresponding decrease in dry matter
pmducti;n wvith the increase in planting Jdenaities in all the three types(PRC,
FRM & PRT} ; however, increased in DM irrespective of the treatments with the
advancement of growth, The rate of dry matter produotion has teken a momentum

from 360 days and onwards,
In genersal, it has been observed that the rate of total dry matter
preduction in plants at the very early period of growth was less but with the

age the plants have shown increased sccumulation of dry matter with the highest
values at harveat, In all the three iypes S; planting density gives the highesi
éry matter at 540 days egainst the lowest in S7 The same trend was observed in

PRC. PRM, & PRT,
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' IGURE 17,

Inter-relationship among Leaf Ares Index, Net Assimiletion Rate and

Dry matter Production under different spacing of D.floribunda.

PRC = Represents Planis Raised from Crown Portion,
PRM = Represents Plants Raised from Middle Portion,
PRT = Represents Plants Raised from Tip Portion,

Solid Circles represents Dry matters production ( DM ).
Hollow Circles represents Leaf Area Index { LAI ),

Hollow Traingles represents Net Assimilation Rate ( NAR ).
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Table No, 33-&.

wilects ol plunting densities on Net Assimilation Hate

(10“’gm.cm‘2day“1plmt‘1 ) of D, floribunde,

PRC

Planting Beys sfter planting.

ie!lsi ties 60..1__29 ']_._20..180 180-240 24&369__ _ "360-:.20 420-4%0 480540  Mean _
S 2,20 3.46 © 248 0.82 2,85 3.72 0.86 2434
Sy 2.21 .42 2ubds 0.75 2480 3,65 0.80 2429
Sy 2,05 3.35 243 0,67 2,73 3.57 0,77 2,22
54 1.95 3.30 2441 0,62 2,66 3.51 0,73 2,17
S¢ 1.88 - 3.2 2,37 0455 2,61 3.45 0,67 2.10
S, 1,80 3.10 2.28 047 2454 3.3% 0,58 2.02
Sy 1.72 3,01 2.1¢ 042 2,46 3.2 0.51 1.93
¥ean .97 3,26 2,37 0.614 2466 3.50 0,70 2415

s 3 0,073, 0.062 0.038 0054 0,052 0,062 0,047 0.055

R S e Y v G T s i R - A e S .- e fe A A e T S e

A S .. S — -



Table No, 33,b.

A o g——

(10, cn~2dsy-lplent=1 ) of Defloribunds.

{ 150 )

P RE

bffects of planting densities on Net Asgimation Rate

Flanting ~ Dgys after planting.
densities 60-120 120.180 180240 240360 360=420 420-480 480=540 Mean
S1 1.85 . 3405 231 0.73 2,62 3.52 0.76 2,12
55 1.72 2,92 2420 0,68 2,52 ENA 0.73 2,02
S3 1.61 2,85 2,10 0,62 2,40 3,33 0,68 1,9
S, 1,52 2,77 2,05 0,55 2,21 3.18 0,60 1.84
S5 1.40 2,73 1.92 0.49 2,06 2,95 0.5 1.72
S¢ 1,28 2465 1.8 L0442 1,95 2,80 0.48 1.62
Sy 1,19 2,56 1.68 0.36 1.80 2,72 0443 1,53
Mean 1.51 2,79 2401 0455 2,22 3,13 0,60 1,82
SE ¥ 0,089 0,002 0,083 0.051 04115 0,117 0,047 0.081




Table No., 33.c.
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kffects of planting densities on Net sssimiletion Rate

(10%gm. ca~Xey-lplant=1 ) P, floribunda.

ERT
Plenting Days after planting
densilies 60120 120180 180-240  240.360 360u420 420480 480-540  iean
Sl 2,05 3.32 2.40 0,78 _2.78 3,68 0,32 2,26
32 1,9 3.20 2434 0.72 2,70 3.62 0,76 2.18
Sy 1.88 3.08 2,25 0,65 2,61 3,55 0,70 2,10
Sl» 1.20 2495 2e14 0.60 2,50 3.48 0,66 2,01
S5 1.7 2,86 2,05 0. 54 241 3439 0,62 194
S¢ 1.66 2,80 1.95 0;&3 2,33 3,28 0,24 1.85
S 1.52 2.7 1.88 0.38 2,20 3.05 0.48 1.7
Vean 179 2.99 204 058 2,50 3.3 0.65%  2.01
st X 0.083 04074 0,055 0.078 0.082 0.045 0.069

0,069
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Table No, 3i,.e.

-3
Dry metter production (gm. plant ) of Daf)oribundg

in respect of different planting demsities,

ERC

Flanting Daye efter planting -

densities 1st ysar growth ____2nd year growth Mean

60 120 180 240 360 . 420 480 5,0

Sl 38,2 55 .6 90,2 106,3 - 140,6 184 .4 236,5 304,6 144,55
S, 349 53.1 8541 98,6 128,5 1715 222,3  288,8 135,72
S5 37.5 52,6 80,2 9% 42 122,4 160.2  210.4 275,5 129,12
S, koA 50,5 72.1 8546 113,6 U84 196.5 2604 120,43
84 33,6 46,2 64,5 76,2 98,7 130.7  174.2 2344 107.31
S 31 41,6 56.6 66,4 86.1 116.4 155.9 21,5 35,73
5 2841 35.2 46,4 53,1 70,5 © 98,2 135.6 1873 82,05
Mean 34,73 47,82 70,72 83,20 108,62 U425 190.20 251,78 116,41

SE X 13404 2.7% 5,990 6.932 9.375 11,65 13,832 16,095 8,498
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Table No. y&.b. " 3
Dry matter production { gm. plant‘l ) of D, floribunda .

in respect of different planting densities.

EBE M
Planting | Daye sfter plenting,
densities 1st year growth 2nd year growth
60 120 180 0 360 420 480 550 Mean

S 31.2 47,2 724 8648 118.5 158.8  203.6 270,7 124,27
s, 0. 4L8 67,8 804 120.2 1501 1947 25,2 116,70
83 29.8 42,5 65,2 79.3 108,0 142,66 1845 24007 111,57
S 843 404 60,5 Tha B.5 132,5 170.2 R2% o 103,73
S5 26,7 7.2 7.1 67 .4, 88,2 120,6  158,2 210.8 95,77
S 2545 32,6 20,0 59.8 | 78,9 106,9  139.0 188,2 85,06
S 25,1 30.1 41,6 50.2 62,4 90.1  120.4 163.6 72,93
Meen 28.14 39,25 59,23 Tl.14 94,90 136,47 167,94 222,08 101,43

Sk X 04919 2,380 4,037 4,848 7 469 9.421 11,793 1.231 6,857




( 154 )

Table No. %oco " -1
- Dry matter preduction (gm. plent ) of D, floribunda

ir respect of different planting densities,

PRI
Planting - Days after planting. o )
densities 161 year growih 2nd year growth
60 120 180 240 360 4,20 480 54,0 Mean
5 %.8 534 8344 9845 132.,2 176,  228.5 292,6 137.71
S, 356 51,0, 80.1 9% o8 126,7 167,9  218,0 281,0 131.88
S3 3.1 48,6 734 8,0 116,8 155.1  203.4 26,2 122,95
S, 32,5 46 .8 68,5 81,0 107,2 W06  188,2 250,7 114,43
S T 425 6Lz 135 9.4 1285 70,3 2301 1.
S6 294 38,7 2,63 64,8 83,3 N3.6 1514 20443 92,47
S 27,0 3L.6 46,0 5443 69,2 9%.2  130.6 180,5 79.80
Mo an 32444 45,08 66,70 78.% 104,54 139.74 184,34 243,63  111.93

Sk * 1.301 2,567 5.162 6,025 8,701 10,989 13.479 15.483 7.958

b ] - B ] e —— b
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YIELD ATTRIBUIES

Yam yleld : Verigtionm in ysm yield kg. per plast under different
spacing have béen 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,18,
that the ysm yield decreased correspondingly with the increase of planting
densities from S, to S, in PRC, PRM & PRT, The highest yield per plant
recorded in S) of PRC being the value 1,886 kg, (fresh). The S; , 5, & S3
treatment only varies signifaontly with the other tyeatments hu-t S5 , S¢& 59
treatment does not varies significantly with each other, However the SA plant.
ing density showsd significant difference with the other planting densities,
The lowest yield found in Sy plenting ddnsity of PRC.

The similar trend slso observed in PRM & PRI (Table 35.b. & 35.c.)
where the highest fresh yam yield were also recorded in S; tregtment being the
values 1.795 kg/plant and 1.842 kg. per plant respectively.

1t had been found that the S) spacing of PRC and PHI(Table 35.e.& 35.c.)
were the best for attaining the highest yam yield per plant basis.

Dry Vine yield : The data presented in the Table 35.a, t635.0, &
Fig, 18 revealed that the dry vine yield in kg./plant also decreased corres-
pondingly with the increase in planting densities from Sq to & both in PRC,
PRM & PRT, It was also evident from the data ( Teble 35.a.) that the vine
yield increased with the decrease in plenting density. The higbest dry vine
yleld correspondingly gives highest yum yleld in minimum plenting population

per usit area,
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FIGURE 18,

Effects of planting densities on 'yam' yield and dry vine yield (Kg/Plant)
at the final stage of harvesting (720 days) of

D, floribunda.

Obliquely lined bar represenis Plants Raised from Crown portion,
Dotted bar represents Plants Raised from Middle portion,

Empty bar represents Plants Raised from Tip portion.



DRY YAM YIELD (Kg plont ')

o o

o

o
o) @O
1 I L)

1060

n
N
T

FRESH YAM YIELD (Kg. plant )

& S
QO s}

» ®
o)

DRY VINE YIELD (Kq. plont )

% o o}
08

F

=t

IS SN
SsUNNReNRe.
o ﬁij‘:"." P e i .IJ
SSSNSNS S
wﬁrn“J,myaq,”U
S USTINURRRY

1C ]

=

W
b

SN

" ]

O
T

[ASSNSN——

I ]

S SSSSRS AT

<l ]

AANNNNNRNRNNRNY
R SRt |

1 1
LSO NN

O Z
@ O
1 T

1 T

<

p

:" e i n S e T
AN RRNNRN

IS

~ ]
oS NN
| l
INANNRNNNN
-j['.‘.'.' LT T '-I I
ANAANNNN

1 ]

L N e - e e T N Y
D R A L

£g

vS

sg

9g

T 77 ug:i“:t 7T

{s

4

R 1



(157 )

T‘b]’ Noo 35.&.
kEffects of planiing densilies on "Yam" yield end dry Vine

- )
yield (kg./plent) at the final stage of harvesting (720 days).

LRG
- ] i )
gi::ﬁﬁs. % R‘}E k;'?glﬁﬁ‘? { Yam yie%fl (kg ./plent % Percentage of
1 {  Fresn i Dry i moisture,
5 0,168 1.886 0.518 72.5
S, 0,160 1.825 0.503 T2.4
S3 0,148 2.758 0,490 72.1
Sy, 0,134 1.65 04463 7240
S5 0,126 1.320 0.370 71.9
8¢, 0,096 0.980 0,276 71.8
S 0,085 0,705 0,201 714
Mean 0,129 } sl 0.403 72,01

&3 0,012 0,173 0.047 0,14

e — " —— A g——




Table No, 35,b,

{ 158 )

kffects of plenting densities on "Yam® yield and dry vine

yield (kg./plant) at the final stage of harvesting (720 days).

Planting 1{ Dry vine yield %.

densitiea, j jl Fresh
$ 0.15 1.795
s, 0,135 1,714
S 0.122 1,630
5, 0,110 ©1.525
S 0,100 1,220
S 0,085 0920
S 0,071 0.846

Mean 0.110 1.35%
S ¥ 0.020 0,164

BRY
- I —-
Yam yield (kg./plant) i Percentage of
| Dry i moigture,

. -
0.488 72,8
0.468 72,7
0ed48 72,5
0.421 72,3
0.340 72.1
0.257 72.0
0.182 71.8
0,372 72,31
0.044 0,140

iyt hand
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Teble No. 35.c. i
Effects of planting densities on '"Yem" yield and dry vine

yield (kg./plant) at the finsl stage of harvesting (720 days).

ERT

Flanting % Dry vine yield l Yam yield (kg../j;ent) % Percentage of
densities } {kgo/plant) {_ Frosh % xy ’—g moisture,

Sl 0.154 1.842 04493 _ 73.2

S, 0.147 L 1J% 0484 73.0

S3 0.138 1,735 0,468 73.0

S, 0.125 1,610 044,36 72.9

95 0,112 130 04353 72.8

Sg 0,090 0.951 0.258 72.8

S 0,081 0469 0,189 72.7

Meen 0.121 1418 0,397 72.91

Sk I 0,010 0.J70 0.036 0,063
)

A A et S ———— - _
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Diosgenin percentege : Variation in diosgenin percentage ( dry

weight basis) of individusl spacing treatment have bmen presented in the Table
36

The date revesled that the none of the spacing treatment shwo-ed o=
markable variation in the Qiosgenin content, but varies significently in dios.
genin centent in PRG, FRM & FRT, The highest diosgenin c¢ontent recorded in
FRT followsd by PRM & PRC, The diesgenis percentage was messured in an indi.
vidual treatment on an aversge and foumd mimimum 3.32 ¢ ( Table 36. ) in
Crown of PRC end the maximum was 3484 ¢ in Tip portien of PRT,

Comparing all the specing treatpents and the types of planting
materiale, the diosgenin content found meximdm in the Tip portion.

Yam yleld and diosgenin yield per hactare : Analysis of yield data

per heoctare bgsiz have been presented in Table 37.a, to 37.c, Fig, 19, under
different spacing showed significant varistions among themselves,

In PRC, the maximum potential yleld both in fresh & dry yam yield
and diosgenin yleld were found in 34 planting denasities having the velues
36,79 Nﬂfha {fresh) and 0,3683 Ml/he (dry weight basis) respectively, Comsi-
dering the survival pei-centage (97.1 ¢) in S, of PRC, the actual yield in ysm
and diosgenin wes recorded 35,732 Mi/ha(fresh) and 0,3576 MI/ha (dry weight
basis) respectively, With the increase in planting densities the yam yield
also increased upto S, treatments bul decreased from S5 to Sy of FRC,

The similar trend elso observed in PRM & PRT, Comparing the three

types ( PRC, PRM & PRT ), the highest yield observed in S, of PRC followed

by FRT & PRM,
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Table No, 36,
Variation in Diosgenin percentage {(dry wt. basis)

under different planting densities,

— SR — 1

St ath A B S e e
materials] i X

| 1 ) I

5 3.36 3.62 3.5 3.576

S, 3.37 3462 3.7 3.576

S5 3.37 3.62 3.75 3.580

s, 3.3 3.63 3.75 3,580

FRC S 3435 3463 3,76 3,580

% 3.32 3.61 3.73 3,553

S 3.32 3.61 3.72 3.550

Mean 3.35 3,62 394 3.570

S+ 0,008 0,003 0,005 0,005

51 3.5 3.68 3,77 3,633

s, 3443 3,68 3.7 3,626

5, 345 3.7 3,77 34630

- s, 3.6 3469 3.78 3,643

S 3okl 3,68 3.76 3,626

S¢, 3.44 3.69 3.77 3,633

Sy 342 3.67 3.78 3,623

Moan 3ebd 3.68 3.77 3,630

&2 0,005 0,003 0.002 G.002

81 3.5 3.75 3,83 3.706

S2 3.55 3,75 3.83 3.710

Sy 3.55 374 3.83 3.706

FRT S, 3.56 3.76 3.84 3,720

55 3.53 3,75 5482 3,700

- 3.55 3.76 3.83 3,713

S7 3.5 - 3.4 3.82 . 3.700

tean 3.545 3.75 3.82 3,700

SE X 0.003 0,003 0.002 0,002

P B e —
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FIGURE 19.

Effects of Planting densities on the production of 'yam' (fresh and dry)

and diosgenin yield ( MI/ha) of D. floribumda.

Filled bar represents the actual yield.

Empty bar represents the potential yield,

Obliquely lined bar represents Plants Raised from Crown portion.
Dotted bar represents Plants Raised from Middle porticn,

Solid bar represents Plants Raised from Tip portion.
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Table No. 37.a.
Effects of planting densities on the production of "Yem"
S

(fresh and dry) end Diosgenin yisld ( ¥I/he.).

ERC
e, P T P — e e

{ Fresn 1 Dry yteld (WVka.) 500t 1 bry {?ﬁiﬁeﬁ%’ha) {gurvaal

| N —] _ T R X g
$ 23,282 6.3% 042286 22,910 6,292 0.2250 98.4
S5 2,035 7451 0.2664 26,548 7.3 0,2616 9842
Sy 31,280 8.718 0,312 30,404 .74 0.3033 9 a2
S, %799 10,288 0,3683 35,732 9.990 0.3576 9.1
S5 36,665 10,2717 0.3679 - 35,382 9.97 0.3550 %5
S %.296 10,222 0,3631 3484 9.8 03486 %.0
S5 34,81k 94925 0.3523 33,178 9459 0,3357 9543
Yean 32,310 94039 0.3226 31.285 8751 0,312 %,95

SE 2 2,020 0.595 0.0211 1.865 0549 0.019 Oui2h

- —
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Table No, 37.b,
Effects of planting densities on the production of "Yam®

(fresh and dry) and Diosgenin yleld (Mi/ha.).

r B M

) 0 t% ﬂglﬂ.‘w__.._ _.......J Actual yield
Planting Yy~ Yam ﬁﬂﬁl it 2. 2 Diosgenin T a

densitjes. % — { o i ie1d (MUVba.) tL* Frj:i yﬂ;ld (:;:/;ha)___i ﬁzige;&?/m)ig urzival
) 1 X L. 1
Sq 22,159 . 6,02 0,2188 18,90 5,162 0.1875 85,7
So 25.391 6,934 0.2514 21.580 5,893 0.2136 85,0
S3 29,002 7.9 042893 %45% 6743 042%47 84.6
s, 33.888 94865 0.3588 28,500 7,88 042866 84.1
Sg 33,887 9.860 0,3575 28.1%  7.857 042849 83.2
S6 M4 9.518 03457 28,281 7.800 0.2833  83.0
Sq 31.900 8,987 043256 26,350 7.4 0.2689 82,6
Mean 30,43 8451 03067 25,204  6.9%3 0.2527 84,02

Sk * iJg87 0,573 0.0208 1.404 0,407 0.0148 0.432
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Table No, 37.0.
Effects of planting densities on the production of "Yam"

(fresh and dry ) and Diosgenin yield ( ¥T/ha.)

ERT

Planting !f : mm_mm._._____{ Acu}j-ual yield ,

dm_ﬁti” Y:.i 8:11 MT ; 1%::30:11”%%&) Yan yfi.eld (T/ha.) X ﬁﬁ?ﬁq”/ o) i gurgi‘“l

j X — ll‘reﬂh 1 Dry \

S 22,739 6.086 042255 19.87 5,306 0.19%6 87,2
Sy 26,606 7,169 0.2659 23,060 6,209 042303 8.6
53 30,371 8.327 0,3086 26,302 7,09 042629 85.2
Sy 35776 9.688 03604 30411 8,235 0.3063 85,0
85 354710 9,605 0,3553 30,188 8,197 0.3032 83,6
S 35222 9.555 03T  29.375  7.%9 0.295¢ 8344
5 £V /| 94333 0.3453 Bsl5 7746 0,2866 3.0

Feqn 31599 8,537 0.3165 2J9%  7.25 0,2688 84 485
SE & 1.9%3 0.535 0,0198 1,518 0,423 0,0157 0.613
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NUT REENT AGCUMULATION

Nit tion A perusal of data in Table 38 revegled
that the scoumulation of Nitrogen in all the treatments of PRC, PRM g& PRT
decreased correspendingly with the increase of planting densities from 3y to
S7 and in each year of growth.‘ A declining trend obsexrved st final stege of
harveatig'é. The minimum nitrogen accunulation observed in S, and maximum in

S of both PRC, PRM & PRT,

Fhogphorus sccumulation : It has been revealed from the data
presented in Teble 39, that there was a trend towards the incresse in phos-
phorus content of utzolé plant with the decrease in plenting densities during
the 2nd year growth, Notwithsdanding that there has been considersble fall
in phosphorus accumlation at the final stage of harvesting. The same trend
was observed in PRC, PRM & PRT, However, there was no significant difference

with FRG & PRT but FRM have significant difference with PRC & PRI,

Poteseium accumilation : The data revealed that from the Table 40,

that the potassium sccumlsation increased with the advancement of growth but
declining trend was noticed during the end of 2nd year growth and found signi-
ficant difference in potassium accummlation, With the decrease in plenting
densities correepondingly decreassed in potassium sccumulation in all the three
types - PRC, FRM and FRT, The highest value have been recorded in S; plant.

ing density in each type whereas lowest values have been observed in S; plant-

ing density,



Table No, 38,
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Nitrogen Accumilation ( in ¢) in whole plent in different
stages of growth under different planting densities,

Type of X Planting
planting |} densities

1
Succesgive stages of E‘Ou‘bh 1

mterials.| 1ot deer | 2 per | jinal stass off een
S 1.768 1,94 1.495 1.742
So 1724 1,935 1.452 1.703
S3 1,683 1,902 1.408 1,664
S, 1,638 1.825 1.396 1.619
PRC g 1.569 1.738 1.352 1,553
S 1.405 14632 1322 14452
S 1.387 1.504 1,300 1,397
Vsen 1,596 14769 1,389 1.590
St ¥ 0,057 0,059 0,026 0.048
S 1,720 1,782 1.368 1.623
) 1,692 1,755 1,350 1.599
S3 1.583 1,698 14289 1.523
PRN 3, 1504 1,675 1,222 1,467
S5 1.492 1.582 1.175 1416
S 1.366 1437 1.150 1.317
S 1,237 1.3% 1.8 1.250
tean 1.513 1.618 1.238 14456
=2 0,065 0,057 0,037 0,052
Sy 1,725 1.802 1.385 1,637
S 1.681 1.783 1.360 1.608
Sq 1.633 1742 1.316 1.563
PRT & 1,598 1.690 1.289 1,525
S5 1.52% 1,637 1252 1471
S¢, 1.380 1.592 1,205 1.392
Sy 1.300 16450 1,182 1.311
Mean 1.550 1.671 1.284 1,501
sk & 04060 0. Q46 0,028 0.4
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Table No, 39,
Fhosphorus Accumulation (in ¢ ) in whole plant in different

stages of growth under different planting densities.

-

_ i
Type of | ) - Succesgive stsges of growth _ X
i

materials .} densities { grovth | growth ) barvesting.
N 0,155 0,179 0,145 0,159
S, 0,149 0.166 G142 0.152
S3 0. 142 0.153 0,137 04244
i 54, 0.12), 0.145 0.136 0.139
FRC 35 0,129 0,140 0,133 0.134
% 0.125 04137 0,128 0,130
9 0.112 0.132 04120 0.121
Moan 0,135 0.150 0e134 0,139
Sk + 0.005 0,006 0,003 0,004
S1 0.151 0.152 0.143 04148
8o 0u145 0e49 04140 0.144
83 0.140 0.145 - 04134 0,139
‘ s, 0,128 04140 0.135 0.134
F Ry S5 0,125 0,138 0,132 0.122
S¢ 0.122 0.133 0.125 0.126
S 0.169 04130 0.118 0e119
-~ ieean 0.121 0.341 0.132 0.134
b X 0.005 0,003 0,003 0,003
S 04143 0.162 0,142 0.120
55 0.142 04155 04138 0.126
83 0,140 0,148 0,135 0,133
- S, 0,17 0ulhd 04136 0.135
35 0,126 04139 0.134 04241
56 0,120 04135 0,124 0.145
Sy 0,110 04130 0.121 0.149
lean 0,129 0.144 0.133 - 0.135
Sk ¥ 0,004 0,004 0,002 0.003

A . Ao A d—



iable No, 40,

{
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rotassiun <ccumuletion ( ing¢ ) in wnole plant in Jdilierens

stages of growti under difterent planting densities,

Type of ) Flenting 1}

M ——

—— o e ML, j

— o —— - L .-—--I-‘--. - ———— o A S

of growtin i

i;ﬁﬁgs.{ donsities [ 1st yoar ! 24 year ) vinel stage of vean
1 growth growth ] harvesting. {

Sy 3.0 44680 3,572 3,340

5o 3,263 44673 3456 3.835

53 3.251 44651 3.565 34822

| 3, 30240 44046 34523 3.803
FREC S5 3,235 4635 3,500 3,796
St 3,42 4 603 3475 3,740

S 3.027 44625 34461 3.70%

Mo an 3.204 FAR YN A 3.523 3,790

SE £ 0,033 0.010 0.C17 0.019

S, 3.7 4 o672 3.534 34824

S, 34254 4,661 3.528 3.814

53 3,242 4642 34506 3,796

Rk S, 3.233 44631 34495 3.786
S5 3.2 4,625 3.470 3,774

S 3.135 4 608 3447 34730

S 3.018 4 601, 3,435 3,684

rean 3.19% 4,634 3487 3972

S ¥ 04034 0,009 0,014 0.018

8 3,264 4,702 3.569 3,845

Sq 3.258 4 668 3.561 3.829

S5 3.249 4 649 3.550 3.816

5, 34237 4,63 3.518 309

PRI = 3.221 4,621 34492 3.778
Se 3140 4,610 3451 34733

57 3.022 4,602 3433 3,685
isan 3.198 4 o041 3.510 3783

ou 0,018 0,013 0.020 0,021

. L T W — Ty

e k. T IR A o
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DI1SCUSSIOUN

L]

In respect to the regponses ol Mioscoyregy floribundg lert. & Gal. to
different spacing for commercial utilizetion, the resulis revealed that the
successive increaments in planting densities from 5 to 3 showed correspon-
ding decrease in IAI at all the growth stages. The higneat LAl value wes
recorded in 51 { 90 em X 90 em ) spacing of Crown plants followed by Tip and

Middle plants., It has been observed that closeer planting from S5 to Sy

delayed the hastening of leaf formation due to more competetion among the
plants and probably received s hardship to be established for new growth to
get the meximum surface area for photosynthesis resulting the less amount of
above ground biomass, Thus photosynthetio surface is very much reduced in
the closer planting having the longer shoots and less number of leaves wﬂth
smaller sizes, This is also suppsrted by Morton (1948) who concluded that
LAl is dependent on leaf growth, Similarly the widest spacing received the
least competetion among the plants to establish was resulting in higher LAl
values gnd RIGR values, The valuee of RLGR found to be higher probably due
tc the earlier sprouting and maximun of total leaf surface in Grown pleants
follows@ by Tip and Middle plants, This observetions also is in confirmity
with Martin and Watson (1948).

The accelerated OGR under different spacing can be attributed to
parallel increase in dry matter production, probably due to mexioum pnotoa
synthetic surface, aveilable in connection with widest spacing. The respom-
ses of CGR, NAR and DM production to population changes was spproximately
linear end the slopee of the curves for the different plant pepulation were

themselves in linear relationship to the plant population per unit area,
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Table No, 41,
Comrrelstion ammong C G R, ¥ &4 Rand D i ¥ under difierent

spacing/planting densities of U, floribunds.

P RC {Plants Raised from Crown)

Planting GG R (gmdey plent ) NAR(IO™*gm.on”?dey”’plant™’)5 1 F(g,plant=)

densities., ¥ __Mean values % bean values ¥ bean values
_ 1 2 3
5 0.593 2434 144 455
Ss 0,564 2429 135,72
S3 0.532 Re22 129.12
Sy, 0.499 2.17 120,43
S5 0.451 2,10 107 31
S, 0,403 2,02 95.73
_,37 . 0,360 1,93 ?3.05 .
r1,3) ° 1,001 r(2,3) 21,007 % Pooled mean upto 540 days.
P.RY ( Plants Raised from Middle
S 0,537 202 124,27
S5 0,499 2,02 116.70
S3 0,465 1.% 111.57
S, 0440 1.84 103,73
34 0.413 1.72 95.77
S 0,365 1.62 85,06
S, 0,324 1.53 72,93
*f(l,j) = 1,048 I'(2’3) = 0.9935
LRI (Plants Raised from Tip) : ——
S - 0,568 . 2.2 137,71
Sy 04546 2,18 131.88
S, 0,488 2,01 1443
35 0,444 1.% 1,27
S¢ 0,394 1.85 9247
S, 0.347 1.74 79.80

Ta,s) = .o T(2,3) = %%

s S e R A =
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The similar observation was recorded by Baker (1964}. The lower values of CGR
mae be due to reduced leaf area index and leaf growth rate on account of leaf
senescene at older stages, The CGR value in the widest spacing has been found
to be the highest im S1 of Crown plants followed by Tip and Middle plente, More
closer planting showed a lineer fall in CGR and which may be due to a limita-
tion in the supply of light to the lower leaves at the advaenced stages of
growth bringing in an umproportional RIGR even at equal level of fertilizer

supplied,

The data was enslysed stetistically in connection with the effect
of NAR end it has been noticed that there was a linear declinati.on'\of NAR
. from Sl 1o Sy of all the three types of the planting m;.ferials. However
more closer planting showed a depression in NAR., The increasing trend of
NAR was noted to vary direatly with the spacings. Thus more closer plant-
ting resulted into the decreasing trend of NAR, whereas more widest spacing
gives the highest NAR, No reports sre aveilable in this line of works in
the hills of Darjeeling,

The date on DM production revealed that there is a correspond-
ing decrease in dry matter acoumulation with the increase in planting densi.
ties in all the planting types, Increase in DM has been observed irrespective
of the trestments with the advancement of growthe The rate of dry metter
accumulation has taken a momentum from 360 days onwards., ln all the three
types the widest spacing gives the highest dry matter production and the
lowest was recorded in the closest planting, This has elso been observed
by Cruzedo, Delpin end Roark (1964), Rendhava et al (1968).

.Vari&tion in ysn yield per plant under different spacing have

been found clearly and the yam yield was noted to decresse correspondingly
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Table No, 42,
Co_rrelation among Dry Vine yleld, Dry Yam yield and

Diosgenin percentege at the final stage of harvesting of D.floribunda

P RC (Flents Raised from Grown)

Planting Dry Vine yield _Dry Yem yisld Diosgenin percentage
densities —.. A kgo/plant ¥__(Mean values)
(Mean values) (Mean values)
e 2 2.
0.168 0,518 3.576

8, 0,160 0,503 3.576

Sy 0,148 04490 3.580

h: s, 0,134 0,463 3.580

8¢ 0,096 0,276 3.553

Sy 0,085 0,201 3.550

r = 0-QHo0 = 06716
(1,2) 4 r(2,3) 063

s Pcizi';d zann]niu;:;f PRM (Plants Raised from Middle)
- ’ e

5 0.151 0.488 3,633

S 0,135 0.468 3,626

33 0.122 0,448 3.630

S, 0,110 0422 3.643

% 0,085 0,257 3,633

T(r,2) = O#h r,) = 01868 ~
BRI (Plants Raised from Tip)

S 0.154 0,493 3,706

S, 0.147 VAN 3,710

Ss 0,138 0.468 3,706

Sy, 0.125 04436 3,720

86 0,090 0.258 3.713

S 0,081 0.189 3.700

o

T(1,2) = Of-e r(2,3) = Olbés
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with the increase of planting demsities from S; to S7 of PRC, PRM and PRT.
The Sl » 32 and 33 spacirg showed g significant variation as compared to
other spacings but S5 , S¢ and 37 spacing did not show any varistion signi-
ficantly with the other spacings. The sinilar trend have also been observed
in Middle and Tip plents, The low yield per plent may probably due to the
reduced size of the tubﬁrs for competetion of the plants in the same agro-
climatic condition (Cruzado et al, 1964}, The widest spacing gives the
higeer rate of vine growth with larger leaves resulting in downward trans-
location of carbohydrates. The highest dry vine yield correspondingly given
the highest yam yield in minimus plenting population per unit area. The
diosgenin percentage was not afiected by the planting densities probably due
to the inherited characters of the dioagenix;, content in the yam and which
repained unchange through vegetative propagation (Cruzado et al, 1964 ;
Randhawe ot al , 1972).

Calculating the number of plants per heotare sccording to the
specing from S; 1o &, the survival percentage was determined. Considering
the survivel percentage, the survived planting populatien snd the yem yleld
per plant on an aversge, it hes been found that S, (60 em X 75 om) spacing
of Crown plants showed the highest yield per hectare followed by the Tip and
midéle plants. The actusl yield in §; 35, S and S; spacings did not show
any significant differences among themselves, So, the optimum spacing has
been recorded in S, apacing of Crown plants followed by Tip and Middle plants.
for the remmerstive hearvest of the crop, Whereas in geological condition of
Bangalore, Randhava et al (1968 and 1972) in their experiment suggested

€0 em X €0 cm spacing in two years crop of D, floribunda,

L]
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The maximum magnitude of yield has been found in S; spacing of
Crown plaents but in the Middle plants the maximum yield has been recorded in
S5 ( 60 em X 60 om) spacing, A persual of net profit or loss indicated a
higher margin of profit ( table 43 ) in 34 spacing of Crown plente and Tip
plants but in case of Middle plents the spacing wes S5, The profit per rupee
inveatment is found highest in 54 of PRC followed by PRT gnd FRM, 1ln all the
spacing of Crown plants does not show any loss per rupee investment, Compar -
ing the three types of plenting materials and different planting densities,
the best spacing may be recorded as S, { 60 om X 75 cm) both in case of Crown
and Tip plants for a remmerative harvest and in the case of Middle plants ihe
best spacing is found Sg (60 em X 60 em). Though the 85 , S¢ and S spacing
of Crown plants showed the higher margin of profit than any spacing of Middle
and Tip plants but due to the limited availibiliiy of ithe Crown plants these
may not be acoeptable for the plenting materials for commercially. Consider-
ing the availability of the planting materials the I;wd.mum accepbable margin
of profit is achieved in S, spacing of Tip plents per rupee investment. This
type of findings are found to be very much similar that of the findings of
Randhave et at(1972)

Analyeias of N P K accumulation in the plants revealed that the
accumulation was found maximum in the wideat spacing probably due to less
competetion among the plants resulting the uptake of higher amount of avail-
able nutrients in the soil. But the minimum asccurmlation was recorded in the
close plantings due to much competetion among the greater pumber of plants
per unit arca, The accumulation was lower in the early steges of growth but
foungd maidmum during the 2nd year of grm:vth followed by the least during the
dormancy in 'all the three types of the planting materials. The maximm

value were alweys found in the Crown plants,



(176 )

Table No, 43,
Yeonomice of Yem production under different planting

densities of D. floribunda.

- e MR W R

Type of T Mean yam i Cost of produe- ] Profit (+} orj Net profit
plenting | Planting j yield (dl’y)l tion jloss ( -~ ) | per rupee
materials| densitiés. } {kg./ha,) (Rs./kg.) X {Rs./kg,) { investment.
l J I I (RB.)
$q 6,292 11,25 + 0,75 + 0,06
5, 7,317 9.73 + 2,27 + 0423
S3 8,474 847 + 3,53 + 041
PRC S, 9,990 7426 + 474 + 065
S5 9,917 7 42 ' + 4,58 + 0,61
s6 9’813 7.66 + 4.34 + Ci.%
5y 9,459 8,18 + 3,82 + 046
33 63743 1006‘4 + 1036 + 0.13
s, 7,868 10,56 + Lobd + 013
PRM
S5 7,857 _9_.29 . + 2,64 + 0428
S6 7,800 964 + 2,36 + 0.24
7,423 10,43 + 1,57 + @15
Sy 5,306 13,34 - 134 - 0,10
8, 6,209 1147 + 0,53 + 0.04
83 7,004 10.11 + 1.89 + 0,18
PRT €,235 8.81 + 3.19 * .36

8,197 8-9? + 3.03 + 0033

S,

S

S6 7,969 A + 2,56 + 0.27
37 7,?46 9.99 + 2,01 + 0,20

o — — —p—

-——— - -—
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SUMMARY

In connection with the responses of D, floribunda to different
spacing and the types of planting materials, the results revealed that the
LAl, OGR, NAR and PM accumulation has been found to be considerably decrea-

sod with the increase in planting densities,
Analysis of yield data revealed that the yam and dicegenin yield

in consideration with the survival percentage was found to become highest in
8, (60 cm X75 om) of Crown plants followed by Tip and Middle plants.

Maximum nutrient accumulation has been observed in widest spac-

ing and the minimum was in the closest planting in all the three types of

planting materials. ost
vut of the economical analysis, it appeared that meha,cce.?i&bte

?mf.:l was found to be the highest in S, epacing of Crown plants in the

environmental situstion of Darjeeling hills.
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INTRODUCTION

Nutritional conditions effects the general growth of the plants
as well as the actual formation of the active principles {Eraun & Jorg, 19%69).
Different authors clasimed complete fertilization by NP in different dose
which increased the produetion of yams and diosgenin conlent in the agrocli.
matic condition of the different region.in lndia.

" The wsoil in Darjeeling hill has been noted to be very much acide
in mature and sccording to different suthors the acld soil is not eongenial
for the growth of varjous plants and for which liming or other processess
are necessary ic currect the soil pll, According t¢ Steinbory (1953), Sarker

{1976) the 100 ¢ produetivity could be possible by the correction of the soil

pi through liming.
4s no report is available to study the effect of liming on the

productivity of yan and diosgenin yield of Dioscorea floribunda in acid

soil of Darjeeling hills, the same line of investigation has been carried

out,
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MATERIALS  AND  kuTHODS

The present investigstion included studies on the affecta of

varying levels of nitrogen on Dioseorea floribunda Mart. & Gal. grown with

and vithout pre-treatment of lime on upland sandy soil of Darjeeling hills,
West Bengal,

The present investigation was carried out at the Reasarch Nursery
of Govt, Ipecac Plasntation, Gairibas, Darjeeling in the year 1982 to 1984,
Tne s0il of the experimental plots were sandy-loam type, acidic in reaction.
The average analyticel resulis of injitial soil semples collected from the

plote { O - 30 cm, depth ) are presented as follows :

techanical an ie, Je Chemical constituents.,

Gravel t LR Total Nitrogen ;0,053 - 0,062 (4)
Coarse sand : 28.8 Available Nitrogen : 0.0116- 0,0131 (4 )
Pine sand : 37.2 Available Phosphorus : 15447 16,65 kg.,/ha
Siit s 10,5 Avgilable Potassium : 213.60 ~221.80 kg/ha,
Qlay : 193 Urganic Carbon v 0069 - 078 (%)

o hee- 48
The experiments were conducted in two seperate sets viz, one
'with 1ime?! and the other 'without lime'! pre-treatwent, Lach set of experi.

ment received five levels of nitrogen and fixed doses of phosphorus and

potessium as follows :
1, " With 1lime " treatment = Lime applied al tae rate of 1.2 ¥/
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F IGURE

0.,

Q
50
150
250
320

Kg.
Ke.
Kg.
Kg.
Kg.

Nitrogen
Nitrogen
Nitrogen
Nitrogen

Nitrogen

per hectare,
per hectare.
per hectare,
per hectare,

per hectare,



LAYOUT PLAN (EXPERIMENT No. 4)
RANDOMIZED BLOCK DESIGN SGALE =1 mm.= 30cm.

REP. 1 REP. I REP.I0 = REP.I¥

No Ng No Nz N

GROSS PLOT AREA:z6N. X 21m.
NET PLOT AREA:=54 XI-5Sqm.
M N3 o N3 BORDER BETMEEN PLOTS = 0-45m.

N3 N2 Ng No || » »  REPLICATION=0-09m
CHANNAL

»  OF THE EXPERIMENT =1-2m.

¢WITH LIME — ¢WITHOUT LIME =
£
2
N
z
LT
-
F
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2+ Each set of " yithout lime " and with lime " .. phosphorus wes
applied in the form of single super phosphate ( 16 ¢ PpU5 }; at the rate of
50 kgo/ha. and potessium in the form of murate of potash (604 Kz0); at the
rate of 150 kg./ha. as g fixed dose.
3. Five leveles of nitrogen in the form of Urea (45 %N) were
applied as follows :
i) O kg.a N per hectare = N4
i1) 50 kg N per hectare = Nl
311) 150 xg. N per hectare = N

2
iv) 250 kg. N per hectare = N3
v) 350 kg, .. per hectare = NA

*  The two sets of experiments were conducted adopting randomized
block design with four replications for both "with lime and without lime "
~treatments., The field alloted for the experiment was divided into two equal

parts with l.2 nmetres broad channel., The western half between two such
field sections was alvays alloted to 'with lime® and the eastern one to
'without lime' ;xperiment. Each half of the plot was then cut into four
equal size blocks by 0,9 m, and thus forming four replications, The experi-
mental plots were prepsred as in the previous experiment ( Fig, 20 ) |
The land was ploughed repeatedly and lime at the rate of 12
quintels per hectare was applied between the first and second ploughing and
thoroughly incorperated into the soil in the western half of the {ield re-
presenting land for ‘with lime' experiment, When the field was brought
into appropriate tilth, layout of plots were taken up acdoming tc the lay-

out plan ( Fig.20.).
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The entire quantity of superphosphate and murate of potash
together with one thixd Iof ures of the respective nitrogen doses were
mixed up with equal volume of soil and uniformly distributed on correapond.
ing plots as per.layou‘o plan, Top dressing of remaining twe third urea were
applied in two split doses . one duse applied after 90 days of tramnsplant-
ing end the other split dose applied during the 2nd yeer of growih,

'or transplenting the mother tubers of Dicscores filoribunda

Mart, & Gal, were seperated into average 50-60 gms pieces in sufficient
quantity and kept in the sand bed for aprouting. After about 60 days the
sprouted yems were selected randomly wiih uniform beight for transplanting,
keeping & uniform spacing (60 em, x 75 cm.) the aprouted yams were trans.
planted by hand in the respective plots with 15-20 cm, depth.

The interculture operations like hoeing and weeding were done

from time to time,

" Daily mstesorological data on rainfall ( cm ) maximum and mini-

- -

mum temperature (C ) and relative humldity (4) were recorded at the research
F{.’P Ne., 239 .

centre during the period of experimentation and presented in thel'l'-ab;o-hbfa..

The studies on the physiological parameters liks LAX, RLGR, CCR;
and NAR were recorded on sample plants under esch plet receiving indlvidual
treatrment in the seme manmwr as indicated in the experiment Ho. 1.

The data in respect of physiological parameters were computed
sccording to the formulae given by Cregory (1917), Blackman (1919), Briggs

et al ; (1920) a8 described in the previous experiments.
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The dry matter production during the successive stages of growth
& developrent were measured as in the same manner described in the previous
experiments,

To find oul the yield per plant and per hectare, the plants
wore harvested at 720 days sfter transplanting. Dry vine weight, dry yam
yield, moisture percentage and diosgenin percentege were calculated as in
the same manner described in the previous experiments, The periodic accuru~
lation of XK in plent body were enalysed mccording tc the methode by
Jackson (1967),

Total ccrrelation of important cheracters between various plant
characters were messured by Karl fearaoﬂ's co-efficient of co-rrelation =
denoted by 'r? (‘Panse and Sukhatme, 1978 and Goulden, 1960}

Composite souil samples of plots receiving individuai levels of
nitrogen ferlilioer with common doses of phOSphorué and potassium fertili-
zer8, were c¢ollected and analysed for total nitrogen, available phosphorus
and potassium al the expiry of the experiments. Such soll anslysis wers dune
for “eth'lire' and ' without lire' experiments sepersiely.

Leonomies of fertilizer application on Yam yield of Dioscures
floribunda was worked out applying the added-cost-added - return principle,
ihe yam yield under each fertjlizer level, the optimum level of nitrogen

fertilization was computed for perceptitle economic responses.
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RESULTS

‘epotative and physiological paramsters : The results on growth

and development in respect of physiological parameters under lime and without
lime pre.ireatrents on sandy-loam soil (highly acidic) to varying levels of
nitrogen, have been greatly influenced and represented in Table 44.a. to 55.0,

and #ig,21 to 26,

Leaf Arem Index (LAI) : The results on leafl arew index under

different nitrogen levels for both lime and without lime treatments have
been presented in Teble 44.e. 10 44.be (Fig, 21). The data presented in the
Teble revealed that with successively inoreased doses of nitrogen a linear
trend of increase in LAl in both lime and without lime sets of experiments.

The course of LAl with the time followed more-or less, parabelic
pattern but the magnitude of veriation at esch stage of growth was increesed
due to spplication of nitrogen, LAL increased steadily upte 120 days after
planting but declining trend initiated from 150 days after planting. The
augmentation of LAI again observed from 340 days upto 480 days and there-
after sgain deolined,

The lowest LAI have besn recorded, being the values 0,098 and
0.090 under lime and without lime respectively in contrel plente. The hiph-
est magnitude of LAl being the values 1,324 and 1.293 have been recorded
under 350 kg, nitrogen (N.t, tregtnent) per hectare respectively in lime snd
without 1ime treated plots, Under each of the nitrogen levels the values’

+

of LA] were hipier in lime treatwent thsn the without lime treatment.
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Effects of different levels of Nitrogen with and without Liming on

Leaf Area Index of_D.floribinds .

A, Continuous lines represents itreatment with Lime,

B, Broken lines represents treatpent without Line,

Hollow Circles represents N { 0 ke Nitrogen per hectare)},
0
Solid Traingles represents Ny { 50 kg Nitrogen per hectare),

Hollow Squares represents N_, ( 150 kg Nitrogen per hactare),

2
Solid Circles represents N; ( 250 kg Nitrogen per hectare),

Hollow Traingles represents Nl» { 350 kg Nitrogen per hectere).
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Table No, 44 .ae
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Effects of Nitrogen levels with and without liming

-

. 1

on Leaf Area Index of D. floribunda.

With Lime

¥ trogen K Days _efter planting,

le'vel(kg./ha) ist year growth 2nd year growth

60 90 120 150 360 420 180 5,0  Mean

No (0) 0,125 0,18, 0,215 0,387 0.316 04206 0.518 0,73 0,098 0,309
Ny (50) 0,183 0,208 0,410 0,653 0,610 0,425 0770 0,928 0,186 0.485
Ny (150)  0.206 0,335  0.535 0,825 0.992 04481 0,801 1,083 0,215 0,608
N, (250) 0,243 0".1.06' 0,624 1,080 1.186 0,520 04935 1,155 0,330 0,719
N (350) 0,260 04472  0,69% 1,252 1,74 0,571 1,102 1,324, 0,416 0,818
Mean 0.203 0,231 0.9  0.839 0.875 04440 0,825 1,065 0,249 0,587
SE * 0.023 0,05 0,086 0,152 0.180 0.036 0,096 0,100 0,055 0,089




( 187 )

Table Noe 4L4obe

Effects of Nitrogen levels with and without liming
on Isef Ares Index of b, floribunda.

Without Lime.

Nitrogen afte ting.
level(kg,/ha) lst year govr@yf-r—m—znd Jear growth

30 60 90 120 150 360 420 480 540 Msan
No (0) 0.105 0,150 0,193  0.350 04290 0,190 04,86 0,705 0,090 0,284
N, (50) 0,171 0,84, 0,386 0,602 0.592 0,385 0.710 0,900 0,137 0.452
N, (150) 0,190 0,295 0486 079 0,920 0416  079% - 1.045  0.86 0.568
i (250) 0,202 0,364 0,593 0,995 1,090 0.488 0.9, 1.108 0,300 0672
N, (350) 0227 0405 0,630  1.200 1.215 0.509 1,090 1.293 0,382 0,772
Me an 0,181 0,279 0,457 0787 0.281 0.397 0.7% 1,010 0,219  0.5.9

sE X 0,021 0,049 0,078 0,148 0,169 0,056 04100 0,099 0,053 0,085

- —— - o




( 188 )

Felative leaf Growth Rate (RIGR) : The relative leaf growth rate

(RIGR) as presented in Table 45.a. to 45.p. showed considerable variations
with regards to stages of growth and soll conditions, Under both lime and no
lime treatment the crop has shown an incressing trend in RIGR upto 150 days
but sharply declined after 150 days till the end of the 2nd year growth and
again declined fz:om 480 days, Lesf growtth Rate during the 2nd year growth
eelsy the augmentation under low nitroée'n level and attain 'the lowent in
contrel The highest RIGR observed under 4, treatment at 480 Qays both lime

and without lime treetments., The negative values indicated that the senes.

cence of leasves occured,

iffects on Crop Growth Rate (CGR) : The crop growth Rate

(0GR) gm, per day per pilent under various levels of nitrogen with and without
lime pretreatment have been presented in Table 46.a. to 46.b.  ( fig, 22).
The data revealed that there had been a corresponding increase in CGR with
successive increase in nitrogen levels for both lime and without lims treated
plots, The crop irrespective of nitrogen levels have shown the maxipum € G R
between 480 - 540 days during the 2nd year growth both under lime and without
lime treatmesnt, But the Highest CGR recorded under _350 kg. nitrogen per
hectare (NL treatment ) pre-treated with lime at 480 to 540 days. The values
were 1,165 gm, per day per plent and 1,105 gm., per dey per plant respectively.
The increase in OGR with higher levels of nitrogen in fact is more conspicu-

ous irrespective of soll treatments,
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Table No. 45,8, _
Effects of Nitrogen levels on Melative leaf Growth Rate (cm2day-lplant-1 )

of Do floribunda.” »

With Line,

Nitrogen : Days after planting
Level{kg./ha) 30-60 6090  90=220 120.150 150-360 360420 420480 480.540  Yean

Ny (0) 0,020 0.031 0,032 C,08 0005  -0.001 0,038 -0.002 0,019
Ny (50) 0,031 0,044  0.052 0,063 -0,005 0,001  €,061 -0.,000 0,001
N, (150) 0,032 0,047 0,061 0,069 ~-0.002 0.008 0,076 -0,001 0,036
Ny (250) 0,035 0.051 0;068 C.(73 ~0,001 0.026 0,083 +0,002 0,042
N, (350) 0,039 0.0  0.076 0,078  -0.001 0,039 0,090 0,006 0,047
Vean 0,031 0,46 0,059 0,066 -0.004 0,014 0,069 0.008 0,035

SE £ 0,003 0,004 0,006 0.005 0.002 0.007 0,009 0,001 0,004
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)

Effects of nitrogen lavels on Relative Isaf Growth Rate

( on? day~lp2ant™1y of D. Flortbunde.

Without Lime

-

Nitrogen Days sfter planting,-
Lovel (kglha,) 30-60 60.90 90-120 120150 150-360 360-420 420480 480540  Mean
Ny (0) 6,016 0,026 0,035 0,846 0,018 -0,02 0,035  -0.004 0,016
N, (50) 0,028 0,038 0,047 0,058  -0.009 0,001 0,05 0,002 0,026
N, (150) 0.,030 0,041 0.050 0.9§4 . ~0.005 0,005 0,075 -0,001 0,032
N, (250) 0,033 0.4 0.055 0,068  -0.002 0,00 0,060 0,002 0,037
N, (350) 0,035 0.6 0,057 0.4  «0.01 0,031 0,086 0,08, 0,041
Mean 0,028 0,039 0.08 0,062 0.0 0,010 0,066  -0,002  0.0%0
® - 0,003 0,003 0.003 0,004 0,003 0,006 0,009 0.001L 0,004
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F IGURE 22,

Effects of different levels of Nitrogen on Crop Growth Rate

with and without Lime of D.floribimda.

A, 'Continuoua lines represent treatments with Lire,

B. Broken lines represent treatments without Line,

Hollow Circles represents Ny ( O Kg. Nitrogen per hectare ),
Solid Traingles represents Ny ( 50 Kg Nitrogen per hectare )},
Hollow Squares represents N, (150 Kg Nitrogen per hectare ),
Solid Circles represents N3 (250 Kg Nitrogen- per hectare )},

Hollow Treingles represents N, { 35 Kg Nitrogen per hectare),
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Tsble No, 46.a.
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Effects of nitrogen levels on Crop Growth Rate (gm.day~lplant-1)

of D, floribunds.

Wth Lime

)

Nitrogen

Deys__sfter planting

level (kg/he.) 30-60 60-90 90.120 120-150 150.360 360-420 420480 480-540  Mean
No (0) 0,180 0,253 0,303 04510 0,030  0.305 0,505 0,888 0.371
¥, (50) 0.190 0,330 0.,35% 0,546 0,098 0,491 0,801 - 0,953 0,470
N, (150) 0.243 0,353 0373 C.620 0,178 0,721 0.845 1.031 0.545
Ny (250) 0306  0.433 0420 0,676 0,283 0,770 0,903 1,110 0,625
N, (350) 0.333 0.440 0440 0,720 0,319  0.831 0.956 1.165 0.650
Vesn 0,250 0,362 0,378 0,614 0,181 0,623 0,802 1.029 04465
SE X 0,03¢ 0,034 0,026 0.039 © 0,05, 0,09 0.078 0,050 0.111

L A W Y, A i S——
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Table No, 4640, - -}
Effects of Nitrogen levels on Crop Growth Rate ( gm.,day plant )

of D, floribunda, ’

Without Iire

——————

Nitrogen Deys after planting.
level (kg/ha) 3060 60-90 90.220 120-150 150-360 360-420  420.480 480-5,0  Mean

Ny (0) 0,60 0,246 0,273 0,446 0.054  0.301 0,351 0,645 0.309
Ny (50) 0,186 0,76 0,286 0,516 0,083 0,460 0.605 0.818 0,403
N, (1%0) 0,240 0,293 0,326 0,580 0,167 0,655 0,710 0.970 0,492
Ny (250) 0,270 0,380 0,35 0,606 0,285  0,6% 0,801  1.070 0.558
N 4 (350) 0,276 0390 0,3% 0,633 0,317 0.711 0.918 1,105 0.593
Mean 0,226 0,317 0,327 0,556 o 0.82 0.564 0.677 0.9 0,471

SE % 0,023 0,028 0,022 0,033 0,052 0.079 0.096 0.085 0.051

- S A L - -
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Effects of Ritrogen levele on Net Assimilation Rate (NAR) :

The Het Aseimilation Rate (NAR) i.e.,, incressé in dry welght per
unit area of leaf surface per wunit time have been presented in Table 47.a, to
47 ,b, (Fig, 23 ) showed pronounced incresse betwsen 120 ~ 150 days during the
1st year growth both under lime and no lime trestments but the values were
more pron;'n.moed wmder lirce treatment, At the end of each yoar growih NAR
declined both in lime and withoult lime treatients but more deelining trend
observed in without lime treatment, The highest NAR observed in lime treated
under 350 kg, nitrogen per hectare N; (treatment) being the value 4,01 X 10"'{*

gn. en3? day~l plent=l , between 420 - 480 days sgainst the lowest value in

control,

Dry ratter Froduction (D) : The dry katter production (DM)

in gm, per plant as obtained under diggerent levels of nitrogen under lipe

and no lime treatment have been presented in Table 4B.a, to 48.b.

.* The dat revealed that there itas been corresponding increase in
dry'matter production with successive increase of nitrogen fertilization in
subsequent stages boih under lime and without lime treatments. It was also
noticed t-hat the nitrogen level at 350 kg. per hectare has given correspond.
ingly higher dry-matter production in both lime and without lime treatment,
It was clearly indicated that liming alone has exerted its effects on dry
retter accumulation on nitrogen treaiment on lime treated soil but without

lime treated soil, the percentage were 184 ¢, 111 ¢ and 47 grespectively
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FI1GURE 23,

Effects of different levels of Nitrogen with and without Lime

on Net Agsimilation Rate of D, floribunda.

A A, Continucus lines represents treatpent with Line,

B B, Broken lines represents treatment without Line,

Hollow Circles represent K, { O Kg Nitrogen per hectare ).
Solid Traingles represent K; { 50 Kg Nitrogen per hectare },
Hollew Squares represent N2 (150 Kg Nitrogen per hectare j.
Solid Circles represent N3 {250 Kg Nitrogen per hectare },.

Hollow Traingles represent N& (350 Kg Nitrogen per hectare ).

4
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Teble No, 47 ¢ae

{196 )

]

Effects of nitrogen levels on Net Assimilation Hste

( 10%gn.ons® day~lplant™l) of D. floribunda.

With Lims.

- - e

Nityogen Deys siter_ planting.

level (kg{ha) 30-60 60-90 90-120 120-150 150-360 360-420  420-480 480.5,0  Mean
¥, (0) 1.20 151 1,70 2405 0.35 1,25 2,08 0465 1.35
N, (50) 143 163 178 2.0 0,48 1.8 2.90 0.88 1.67
N, (1%) 175 1.88 2,10 2.86 0.5 2,02 3.15 0.92 1.90
Ny (250) 1,82 1.% 226 335 0.2 2,62 372 1,02 2,18
N, (3%0) 195  2.10 2,42 3.62 0.85 2,96 4401 1.15 2,38
Vean 1463  1.816 2,05 2487 0,59 2,13 3.17 0.924 1.8%
SE & 0,37 0,108 0,137 0,282 0,088 0,301 0,33 0,082 04182

T e S

- - ———— —
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Table NO. £7obo
Effects of nitrogen levels on Net Assimilation Rate

(10'@):1. on da,y-lplant-l ) of U, floribunda,

Without Lime,

e -

— e ]

Nitrogen Days_ after planting, _
level (kg/ha). 30-60 60-90 90120 120-150 150.360 360.420  420-480 480 54,0  bean

P . . _

—————

Ng  (0) 0495 140 1,55 1,90 0.25  1.09 1.90 0.60 1.205
N, (50) 1,20 1.52 1,63 2.1 0.32 1.36 2,48 0.73 1,420
N, (150) 146 175 190 2.30 0.6 1.87 2.93 0.88 1.690
N4 (250) 1,63 1.83 2,05 2.81 0,53 2,26 35 0,93 1.936
N, (350) 172 1.95 26 3,05, 070 2,60 3,75 1,02 2,118
Mean 139 14690 1,858 2,434 0452 1,836 2,902 0,826 1,673

SE % 0,141 Q0,102 0,117 0,215 0,079 0,278 0.331 0,074 0,166

i —— — —
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T;hle No, 48 B

)

tffects of nitrogen levels on periodic dry matter production

{ gm.plant=) of D, floribunda,

With Lime,
M troben __Days _after planting
level {kg/ba) _ - __lst wegr growtd .end.esrerowth

30 60 90 120 150 360 420 480 540 Mean
No (O 0o 25,8 33,4 42,5 57,8 64,2 82,5 12,8 166, 67.27
N (50) 22,5 28,2 38,0 488 65,2 858 1153 1634 2206  €7,5
M, (150) 25.1 324, 43,0 54,2 72,8 110,2 153.6 204,3 266,2 106,86
Ny {250) 26,3 37.5 49.6 62,2 32,5 142.0 188.2 2.2 308.0 126,74
N, (350) 30.2 40,2 53,4 65,6 88,2 155.3 205,2 262,6 332.5 137,13
e an 25,30 3% .82 43,50 54,86 73,30 11,50 148,96 197,10 258,68 105,11
Sk 1.501 2,712 3,651 4,368 5,53 16,953 22,665 27,053 29.96? 12,722

B T R T o e R
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Table No, L8.b.

Lffects of nitrogen levels on periodic dry metter production
(gm.plent™ ) of D, floribunda,

Hlhout Lime.

\:.

A e AT . A Vi S S A e . W S D! | S T Vo r LN A daw -

Days g._fter planting.

Yever (he/ha)  .....18% year grown __ 214 your growth

30 60 90 120 150 360 420 480 540 Mean
Ny (0) 15,2 20,0 7.4 35.6 49,0 60.L  73.5 1006  139.3 58 bl
B, (50) 17,6 23.2 31,5 400 55,6 73.2 100,86 137,12 186.2 73492
N, (150} 2042 e, 36,2 46,0 63,4 98,5 138,0  180.,6 238.8 %% 34
Ny (250) 224 30.2 416 523 70,5 130,46  172.2  120.3 284 45 102,67
K, (350) 2.5 3248 4.5 5%6. T5.4 42,0 184,7  239,8 306.1 122.91
Mean 19.62 26,72 36,24 46,08 62,78 100,90 134,84 155,68  230.98 90.46
Sk 1,035 2,314 3.3 3.8 4J9 15,768 20,79 2,.828 30,806  11.217
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FIGURE 244

Inter-relationship among Leef Area Index, Net Assimilation Rete and Dry
mattar production of D, floribunda under different

levels of Nitrogen with and without Lime,

A, Continuous lines represent treatment with Line.

B. Brolen linee represent treatment without Lime,

Hollow Traingles represent ieaf Area Index (LAI),
Solid Circles represent Dry matter production ( DM),

Hollow Gircles represent Net Assimilation Rate { NAR),
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under 250, 150 and 50 kg, nitrogen per hectare, The results alsc expleined

that the responses of nitrogen levels towerds yam yield is linear in nature.

Dry Vine yield : The results represented in Table 49. & Fig. 25.

revealed that progressPve increaese in dry vine yield has been motlced with
succeasive increament of nitrogen fertilization showing e significant linear
response to nitrogen levels under lime and no 1ime, The highest dry vine

yield recorded in NL treatment under lime treated soil,

Moisture perecentage : Moisture percentage under different

levele of nitrogen with and without lime revesled that (Table 49,) the
moisture percentasge incressed linearly with the increment of nitrogen level
both in liee and without lime treated scil. The highest moisture percentage

in yem was observed in N; treatment over control,

Diosgenin percentage : Variation in dit:;sgenin pertlzen't.age {dry
weight basis) of individusl treatment have been recorded and presented in
Table 50. The data revesled that the diosgenin percentage under differ-
ent level of nitrogen did not shown significent difference under lime treated
soil but there were significant differences in diosgenin content in Crown,
liddle eu;d Tip portion of the yar with a:;d without lime treated soil irres-
pective of nitrog;;n levels, aoi‘I has given higher q_u;mtum of dry matter over
without lime treated soil., Both the rate of increase and production of dry
ratter is significantly higher in 350kg . nitrogen per hectare over control

under lime and without lime conditions.
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The accumulution of dry matter menifestation shown a rapid increase
during 2nd year growth, The highest value recorded under lime treated soil

under 350 g, nitrogen per hectere ( N, treatment) being the value 332,95 gme.

per day per plant (Table 48.a. ).

YILLD ATTRIBUTES,

Jam yielg : ihe yan yie]:d as obtained under verying levels of
nitrogen in both lime and without lime sets of experiments have been analysed
statistically and presented in Table 49, & Fig, 25,

The effects of nitrogen levels on yield under both lime and without
lime are statistically significant, Succegsive increase in nitrogen aspplice.

tion from O = 350 kg, per hectare manifested a corresponding incresse in yam

-

yield per plant.
Apparently the highest level of nitrogen per hectare has proved its

greater effectiveness in yam production than other lower levels in btoth lime
treated and untreated soils.

Thus the highest yam yield per plant being 2.304 kg, (fresh} under
limring and 2,068 kg, under no liming have been recorded under application of
350 kg. nitrogen per hectare, The crop has shown about 220 ¢ dincrease in
yvam yleld under lime treated soll with maximum leve)l of nitrogen per hectare
but .{n no lire scoil the increase was recorded 2llg over centrol. Nitrogen
levels of 250 kgo 150 kge and 50 kg. per hectare were recorded 189 ¢ 112 ¢

end 44 ¢ incresse in yam yield over conirol in lime.
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Table No. 49

Effects of nitrogen levels with end without liming on :

yield attributing characters of D.floribunda.

et et y — .. -

s 1 e oo tm g e/ge st:;,

(kg }ha,) "{ With J.mel Without 1ime] With umal i thout 1ime "vllth 11mehj thout 11-"{!5‘511“11 ¥ithout Lire.,
Ko (0)  0.075 04062 0,720 0,665 0.204 0.192 71,6 71.0

N, (50) 0,09 04089 1.042 0,984 0,288 0.7 72,3 71.8

N, 1%) 0,134 0,125 1,526 1.405 0,406 0,380 73.4 72.9

Ny (250) 0,165 0,148 2,083 1.8% 0,531 0,499 74,5 73.6

N, (350)  0.190 0.177 2,304 2,068 0,971 0,531 75.2 74,3

Mean 04134 0.120 1.535 | 1.402 0,400 0,367 73.40 72,72

SE X 0,021 0,020 0,299 0,264 0,069 0,064 0,667 0,596
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FIGURE 25,

Effects of different levels of Nitrogen with and without Lime

on yield attributing characters of D.floribunda,

A, - Histograms represent treatment with Lime,

B, Histograms represent treatment without Line,

Obliquely lined bar represent Dry vine yield,
Dotted bar represent Fresh yam yield,

Empty bar represent Dry yam yield,
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Table No., 50

Varistion in Diosgenin percentage under different levels

of nitrogen with and without liming

R O o T . T I
Nitrogen i Crown ! Middle X Tip I ean
leve] (kg,/ha){ — - | S 1 — i

With lime JWithout lime 1W¥ith 1ime hwithout 13me JHith ize L¥ithout] With 1ime 1w thout

JU 1 ] J — -1 Yimal § 1imm
N, (@ 375 3.70 3.82 375 3.8 3.0 3,803 3.750
Hy  (50) 3.76 371 3.85 3.5 3.86 3,81 3.823 3,75
N, (150) 3,78 372 3.85 3.76 3.88 3,82 3.83% 3,766
N3 (250) 3.81 3,73 3.88 3.76 3.92 3.85 3,870 3.780
N, (350) 3,84 3,73 3,90 3.77 4,10 3,92 3,96 3.806
Mean 3,788 3,718 3.860 3.758 3.920 3,80 3,855 3,791
SE % 0.016 0.005 0.013 0,003 0.046 0,021 0,025 0,009

AT | . oy T

—— A Y e o Tk . ¢ A e B T T L e L o T
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Iam yield end Diosgenin yield per hectare : analysis of yield
data per hectare basis have been presented in Table 51 & 52 and rig. 26,
under various level of pnitrogen witn and without lime treated soil revealed
significant varistions amongst themselves,

The maximum potential yield end diosgenin yield were found at
350 kgo nitrogen per hectere witih line treated soil being the value 51.199
»T/ha, equivalent to 12,688 11/ha, of dry yem. However considerini the sur-
vivel percentage highest was recorded in N, ireaiment being the velue 98.5 ¢,
The actual yam yield per hectare was wlso recorded higher in NL treatment
under 1:l.'a?e treated soil, bein; the value 30,431 M/ha, equivalent to 12,497
M[/ha. The lowest yvield found in control under both lime and withou;: lime
treated 2oil, The jnerease of yem yield per ha. under 350 kg., 250 kg.,
150 kg¢. and 50 kg. nitrogen per ha, over control uere observed 282 ¢, 235 ¢,
134 ¢ and 50 ¢more respectively in lime treated soil whereas, 279 ¢ 234 ¢,
134 ¢ and 55 ¢respeetively over control in originel soill, It was also reveal-
ed that though the levels of nitrogen has shown correspondingly higher yam
yield , the two higher levels 350 and 250 kg, nitrogen have not shown signi-
ficant variation in respect of yam yield botn in lime and without lime
treated soile The yam yield under 250 kg. nitrogen ‘per hectare showed signi-

ficant difference on other levels of nitrogen under both lime and withou

lime trestment.
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FIGURE 26,

Effects of different levels of Nitrogen with and without Lime on production

of 'yam' and Diosgenin yield (XT/ha) of D, floribunda.

Empty bar represent the potential yield,

Filled bar represent the Actual yield,

Dotted bar represent Fresh yam yield with Lire,

OCbliquely Lined bar represent Fresh yam yield without Line,
Solid bar represent Dry yam yield with Lime,

Vertical lined bar represent Dry yam yield without Lime,
Double dotted bar represent Dicsgenin yield with Lire,

Parallel lined bar represent Diosgenin yield without Lime,
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Table No, 51.
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Effects of nitrogen levels with and without liming oanthe production

of Yam and Diosgenin (Ml/ha.) of D, floribunda.

Actual yield.
Nitrogen l Yam yield (M/he. ) ] Diosgenin yield Survival
level %"""’“”‘“"“Fi'ﬁé'éﬁ' 1 ey (M/ba,) } percentage
(kgo/ha.) { Vith Time Without Lime {sﬁth Wre j@ithout Th 1ime | Without Vith 1ime | without linme,
1 R Y  lime ] lipe ) 1
J P—
N, (0) 13,199 11,881 3.9 3430 0.1422  0.1285 82,5 804
Ny (50)  19.93 18,520 5,50, 5.213 0,210  0,1958 86,0 847
N, (150) 30.%0 27,849 8,237  T.532 043159 0,283 91.3 8942
N3 (250) 44.205 39,731 1,268 10,489  0.4360 0,39 9549 9.6
N, (350) 50,431 45,1277 1249 11,587 04931  0,4410 98,5 98,2
SE % 7,032 6,240 1,658  1.538 0.,0659  0,0587 2.%5 3.22
C 5= 4062~ 12.%¢%0 3.220 3.130  0.130  od26
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production of ysm and diosgenin (MI/ha,)

Potential yield.

Effects of nitrogen levels with and without liming on the

- -

Dicsgenin ;rield

{¥/na.

-

01622 041559
042446 0.2311
0.3461 043180
044566 044191

0.5006 044490
043420 0.3154

Nitrogen £ ..tan yield (Ml/ha.)

level (kgo/hn)] Fresh L By e

_ o j Hth liml_witho_ut lims) With lime} ‘f!itkigut 1ime §With lime {iithout 1ime.
Ng (0) 15,999 14,777 4,533 4 4 266

Ny (50) 23,155 21,866 6399 6,155

Ny (250) 33.910 31.22 9.022 8 obisls

N3 (250) 46,288 41,999 11,79 .11.088

N, (350 51.199 45,955 12,688 1179

Yaan  34.110 31,163 8,888 84350

SE * 6,665 5.878 1.550 1.430

e g

- S — S i o

0.0632 0.0547



(20 )

NUTRIBNTS  AGCUMULAT 1GN

-

Nitrogen Accumulation : A persual of data presented in Table 53,

revealed thal nitrogen perceniage in whole plant at 2nd year growth showed
comparitively higher under toth lime and no lime treated soil,

The higheat conceniration of nitrogen has been observed in N, treat.
nent during 2nd year growth both under lime and no lime ireated svi), There~
after its! concentration steadily declined at the narvest,

In case of pre~treatment with lime the percentage upteke of nitro.
gen is higher than without lime plots under every levels of nitrogen. It was
also revealed that (Table 47, ) the nitrogen content in plent has a direct
linear relationship wiln the yield ol yame. iiphe nitrogen percentage in ibe

plant corresponds with higher yeam yield,

Phosphorus Accumulation : The data presented in Tatle 54.

revealed thal progressive increese of phosphorus in plant corresponds with
increased nitrogen levels during ell the growth phaéea.

The trend towards the increase in phosphorus content of whole
plant =180 noticed dur.ng the advancement of growth, The trend in accumula.
tion pattem in bolh original snd lime prewtreated soil is similar but sccuru-
lation of phoaphorus content al advanced stages of growth correspond with
higher yam yield.

Fotassium Accumvlation : A perusal of data in Table 55, revealed
that uptake of potessium was maximum during the 2nd year growth and minimum
at the harvest, There has been gradual incregse in potassium content in plants
with subsequent increase in nitrogen levels, The effect, however, is more

pronounced in lire pre-treated soil,
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Table No, 53

Nitrogen Accumulation ( in ¢) in D, floribunde in different shages
of growth as eff;cted by differepd levels of nitrogen with end

without liming,

i VG CER i V0 stages of growth, Mean
g:::;gen Ist year growth | 2nd yeer growth [Final stage of harvesy
{(kg./nm.) BHith 1ime fWithout) With lire ¥ Without)l With 1ire Mithout IMith 1ime Without 13me
i lire I i | 2im {

No (0) 1.02, 0,95 1,245 1,235 1,015 0508 1.0% 1,036
Np (50) 1.362 1322 1,635 1,608 1,250 0,992 1415 1.307
No (250) 1,660 1.640 1,905 1,886 1,552 1480 1.705 1,666
N3 (250) 1.8% 1,836 2,268 RJ2A7 1,800 1.750 1.94 1.%4
N, (350) 2,089 2,05 2,330 2510 2.018 1.815 2.212 2,126
Msan 1,598 1,563 1,916 1.897 1.5 1.389 1.680 1,615

SE £ 0,186 0.192 0,226 0.225 0.180 0.188 0.197 0,200
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Table No. 54,

Phosphorus Accumulation {in g, ) in D. floribundg in different stages
-of growth as affected by different levels of nitrvgen

with and without liming.

AU s s ———

Nitroge X e Succesglve st e of E{, _1'-'_

Yogen

evey . | 1st your grouth | 2nd year growth newmsiinn o | o

(kg./ha,) | With lime) Without) with lime ) w:tnoutl With 1ime] w?." thout | With lime) Without lime
{ b Mine] ol ume} 1 lime ] i —

Bo  (0) 0.85 0,078 0,40  0.131 0,151 0. 145 0,125 0,118

N;  (50) o.m15 @ 0,000 0,63 @ 0.151 0.175 0,160 0,151 0,107

N, {(150) 0.140 0,133 0,185 0,75 0,200 0.1€2° 0,75 0,163

Ny (250) 0.162 0,150 0,208 0,190 0.222 0.195 0,197 0,178

N, (350) 0,178 0,169 04240 0,226 0,255 0.248 0,224 0,214
Mean 0.136 0,108 0.187 0,174 04200 0,186 0,174 0,156

st 0,016 0,028 0,017 0,016 0,018 0,017 0,017 0,019

——r- - a———— W A e A Ve v ik ke s Ay o

]
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Table No. 55,

rotasslum Acm:mla‘hion {fn ¢ } in 2. £loxibundag ae affected by

different levels of nitrogen with and without lime.

——— d— i i T —

- | S _Suoceseive stages of growth 4

rogen t nal gtages of

lovel | 13t year growth l a:dwyea.r growth { b Vean.
(kg./ha.)l With l4mey Without { With nml Without } With limey Without § With linal Without lime
—d b 1) ——f.  Ume} § Yime

No (0}  2.950 24908 3.826 3,305 24653 2,646 3.3 3.119
N (50)  3.285 3,262 4405 4.382 3.158 3,145 3,616 3,596
Ny 50) 3468 34Z 4631 4610 3307 3,295 3,802 34977
Ny (250) 363 3.605 44750 W22 3512 3.498 3,96 3.9
N, (350) 3,305 3782 4875 4,83 36% 3677 4323 4,099
Mean 329 33% 4l A4TL 3.6k 3252 3330 3706

SE * 0147 0149 0,134 0,182 0,177 0.176 0.169 0.169
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DISCUSSION

- The present investigation on the effects of varying levels of
nitrogex:; without ime and with lime dressed scil have shown .a number of
encouraging features on the commercial cultivation of Dioscorea floribunda
Fart, & Gal. under sandy loam acidie¢ s0il of Darjeeling hills as a cash
crop on the marginal land.

The results (Table 44a.1055C§Fig.2) fo 26) suggested that the
growth of leaves ( both in number and size) is significantly influenced
by different levels of nitrogen and that the responses are more prominent
in lime dressed §0i1l than without liming, The course of LAl with the time
followed more-or-less parabolic pattem but the megnitude of variation at
each stage of growth was increased ateadily upto 120 days but declining
trend initiated from 150 deys after planting. The a;gmntauon of LAl agein
observed from 360 days to 480 daye and thereafter again declined, Thus
decline in LAl during the dormancy may be due to the production of less
number of leaves and senescence of existing older leaves at the end of each
year growth, The repid incresse of LAl during the 2nd year gro.uth due to
the repid elongetion of stem and is the result of expansion of existing
leaves, This is also in confirmity with the findings of Nandi and Chatten-
jee (1975), The increased LAl under increased doses of nitrogen may be
attributed to greater cel]l division and elongation at the leaf apex of plants
receiving higher levels of Nitrogen ( Morton and Vatson, 1948), Under control

treatment recelving no nitrogen and at lower levels of nitrogen, the LAL
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manifestation wes meagre, Moreover, in no liming the mggnmitude of LAl is
comparatively low than the lime dressed soil. Though there have been number
of investigators carried out by the eeverel authore on fertilizer trials

for the sucosssful cultivation of D, floribunda, the review of literature,
it appears that no report is avallable in connection with the study on LAl,
CGR, NAR etc, of D, floribunde in the agroeclimatic condition of Darjeeling
hills, Thus the data in this line of work is supposed to be the report for
the first time in this region and this mey be helpful for utilization of the
erop from the commercial point of view,

1. 7The rate of lesl growth glso increase steadily with increase
in the levels of nitrogen and more so, when the nitrogen applied in soild
pretreated with lime, The higher rate of leaf growth under increased doses
of nitrogen might have helped in sccumuleting more chlorophyll in their
leaves and thereby increase the rate of photosynthesie. The retarded rate
of growth under lower levels of nitrogen supply arrests cell division within
the developing leaves, Thus the accelerating effect of developing effect of
nitroge:} angd lime on the leal area might have effected through greater rate
of expansion of leaves and through production of greaiter number of nea leaves,.
Bumphri®s and french (1963) who also observed the similar effect of mitrogen
on leaf growth rate in a numbei of crop plants,

2, 1t has been noted that, although nitrogen produced predomi.
nant effect on crop growth rate, the plants growth on lime ~ dressed soll
can accrue greatef benefits over crop growth rate for nitrogen fertilization
in sandy~loan seidic soil. The crop irrespective of nitrogen levels have

shown the maximum OGR at 480 to 540 days ( Table 4f . ) during the
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2nd year growth, both under lime and without lime treatment. The highest
CGR is recorded wnder 350 kg. nitrogen per hectare (N&) + The increase in
CGR with higher levels of nitrogen in fact is more consplicuous irrespective
of goil treatments. The NAR values also have been recorded the similer trend,

3¢ The maximum value of NAR has been recorded during the active
phase of growth and at dormancy low NAR is mainly on aceount of decline in
the expansion of leaf surface due to senescence and death of older leavee
and tvigs., This is a suggestive of competition between the "source and sink"
i.e., between the asrial portion and the continuous growing underground
tubers as the later increase in size, expanding leaves export an increassing
proportion of subetrates to the tubers,

The rate of production and relative change in dry matter accumla.
tion during the successive stages of growth, more.or less in a linear form
at each level of nitrogen end with grea'hezl magnitude in lime.dresged soll.

‘Tlo. - The continuous increase in dry matter accumletion of the D,

floribunda plants till harvest may be accounted for its genetic ability to
absord inorganic materials and synthesize carbohydrates and transfer of
the substrate to the underground parts throughout the growing season. 1%
seems that the ultimate gain in totel dry matter content per plent and the
dry vine yield resulted from increased rate of dry mattser preoduction, at
an instant time®, under higher level of nitrogen,

5. Increased dry matter production under successive inoressed
levels of nitrogen application reflects the efficient photosynthetic activity
through nitrogen fertiligation. This increased accumilation of dry matter is

found to be associated with the greater net sssimilation rate as caused by
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Table No., 56
Cowrrelation among C G R, NAR, and DMP under different lsvels
of Nitrogen with and without lime of D, floribunda.

With lims.

- - o § = -
GR (gn.day~'plent™))  NAR(L0“gm.om dey plant ) DMP(gm.plent )

Levels of
Nitrogen % Moan values * Moan value % Mean values,
h S 2 : 3
NO 0.37.'!. 135 67.27
Nl 0470 1,67 87 .54
Nz _ 0,545 1,90 106,86
r(l’a) bt 10%3 l‘(z’B) = 009983
Without lime,
¥ 0,309 1.20 58 ks
Nl 0,403 1,42 73.92
N3 0,558 1.93 102,67
N, 0,593 R.12 122.91
r(’a) = 0,9811 r(z'a) = 0-9919 _

% Pooled mean upto 540 days.
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nitrogen nutrition, Higher amount &f nitrogen produces favourable effects
on the cumulative growth in the agrial parte and the responses are linear

in neture. The increased dry matter with higher doses of nitrogen mey alsc
be attribuied to joint effect of greater uptake of nutrients and subsequent
assimilation of the same leading to maxdmum expression of dry malier aceu-
milatior, Under increased doses of nitrogen there have been increased in
concentration of nitrogen as also higher uptake of phosphorus and potassium .
It is thus presumed that under the influence of nitrogen there has been a
greater accunulation of metabolities from a more efficient leaf surface, and
there iz o predominant role of the size of photosynthetic surface in plants
on increased dry matter acoumulsation, As nitrogen has got & prominent
influence on the total photosynthesis of plants through its effects on leaf
area (k';tson, 1958), 1t is thus evident that nitrogen determines dry matter
production chiefly by changingqleai‘ ares (Watson, 1963).

The results ( Table 5\. ) on the yam yield, as obtained under
varying levels of nitrogen with or without lime sets of experiments showed
a corresponding increase in nitrogen spplicetion from 0-350 kg nitrogen per
hectare with a constant dose of phosphorus (50 kg per hectare) and potassium
(150 kg per hectare). Aperently the highest level of nitrogen per hectare
has proved its greater effectiveness in yam production than other lower
levels in both lime-treated and untreated soils. Thus the highest yam yield
per plant being 2.3Q4 kg (fresh) under lime have been recorded under the
application of 350 kg nitrogen per hectare, The erop showed an increase
of 220 ¢ éf yan yield wnder lime treated soil with the highest.level of
nitrogen per hectare but in the scil without lime the increase of 211 ¢ was
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Table No. 5
Cowrrelation among Dry vine yield, Dry yam yield and Diosgenin
percentage at the Final stage of harvesting under different
level of Nitrogen with and without lime of D.floribunba.
With lime,
Levels of Dry vine yield Dry yam yield . Moan Diosgenin ¢
Nitrogen (kg./plent) *Mean valwes ___(kg./plent) values  *Mean values.
1 2 3.
NO 0. 075 0.20¢ 3.803
Ny 0,09% 0.288 3.823
Ny 0.165 0.531 3.870
NA 0,190 0.971 3946
= [ - O ¥pooled mean values of
*(1,2) = D'8400 T(2,3) " 066 Cooun, Miadle & Tig,
Without lipe,
Ng 0,062 0.192 3.750
Ng . 0.8 04499 3780
r(l,z ) w-g\gq Lt[ r(2’3) = 0']86?
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recorded over eonirol, Nitrogen levels of 250 kg, 150 k¢ and 50 k¢ per
nectare showed corresponding increase of 189 ¢, 112 ¢ and 44 ¢ in yam yleld
over conirol in lime treated soil, whereas, in soil without lime the percen-
tage was noted to be 184 ¢, 111 4 and 47 ¢ respectively du_ring-_ the eropping
segson, The results ( Table 49- ) also suggests that the responses of
nitrogen levels towards yam yield is linear in nature, Similar observation
have alsc been recorded by the authors like khen ¢t g}, Robinovieh, (1975)
and Singh ot al (1975} in their experiment found maximum tuber yield with
application of 200 ki of nitrogen per hectare with 50 kg. phosphorus per
hectare in D. floribunda, The same authors also found that the tuber yield
per plant was increassed significantly with the increased dose of nitrogen

end phosphorus, Randhawa et al {1972) from Bangalore reported that D.flori_

bunda respcnded well upto the maximum of nitrogen of 300 kg per hectare,

No response was noticed in connection with the applicetion of phosphorus

and potassium and their experimental results are very much similar tc thal
of present investigastion, Chaekraborty et al (1961), Bhattacharya snd

Serkar (1976, 1985) demonstrated that liming exerted a consideretle influence
to increase the yield per plant other ihan Dioscorea.

6, No reports are available earlier regarding the effect of
liming on Do floribunda and the results out of this present investigaiion
is probably ihe first tire to be reported in fhe agroclimatic condition of
Larjeeling hills, Thus dressing ol lime in the present experimental soil
produced e favourable soil reaction, which was noted tu enhance the avail-
ability, efficient absorption and utilization of nutrients ( elements) by

plents, The results of the present investigation thus suggests that a
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pre=treatment with lime is ese:ential for successful cultiw-rat-icn of Dioscorea
floribunde in acidie soil of sandy - loam in Carjeeling hills. Thus the
increased yield with the higher nitrogen levels may be due tc the pronounced
positive influence of nitrogen on yield by producing and mobilizing the grater
proportion of substrate to the yam thyough enhanced productive (source} and
storage (sink) capscity, It may thus be suggested that eny factor which
may increese the "source capacity" of the plants would also help in develop-
ing an equally efficient "sink strength® so that the increasing amount of
available oarbohydrates leads to propor storage and gives e betlier eounomic
return, The increesed dry matter and yield of the plants under high nitrogen
rates and liming may be attributed to relatively higher production and Qsai-
milation in the eerisl parts and mobilizing proportion of substrates to yams,
The results shows that progressive inorease in dry vine yield
with the successive incresse in nitrogen dose showing a significant linear
response to nitrogen levels with and without lime conditions, The highest
dry vine yleld was fecordad under 350 kg nitrogen per hectare with lime
dressed soil, Such a eignificant response to nitrogen level on dry vine
yield under both the soil reaction is due to the fact that the plant have
luxurient growth and development under snhanced uptake of plant nutrients
for normel functioning of plantes. It seems likely that the soil of the
present experirentel site is poor in available nutrients. 4&s application
of more nitrogen leads to more uptake snd grester photosynthetic activity
and hence greater vegetative growth. 7This type of observations are in

confirmity with the findings of Cruzado gt al {1965), Nendi and Chatterjee

(1975),
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Cruzado et a1 {1965) elso claimed that he complete fertilization
in D. composita increased the diosgenin content . Nandi and Chatterjee
(1975) observed the enhencement of diosgening content by phosphate fertili-
sers, wheress, Chatterjee and Chatterjee (1980} showed that N, K and bacter-
ial fertilizers inhibited diosgenin biosynthesis in D. prazeri snd D.compo-
sita, But no remarkeble variation in diosgenin content heve been recorded
during the present investigstion with D, floribunda in the acroclimstic
condition of Darjeeling hills., A significant difference was only obtained
among Crown, Middle and Tip portion of the yam in lime dressed and untrested
soil., This observation is also supported by Randhawa et al (1972) who
considered the same crop in Bangalore region of South lndia,.

7, Suvecessive crop production depends on the effective exploita-
tion of photosynthesis to achieve maxipum biologicel yield. MNitrogen in this
regard pleyed an important role in plants. The results of the present
experiment revesled that the highest actual yield per hectare and also the
diosggenin yield were found at 350 kg nitrogen per hectare with lime treated
80il considering the highest su.rvival percentage over control Though the
levels of nitrogen hes shown correspondingly higher yam yield, ilhe two
higher levels of 350 kg and 250 kg nitrogen per hectare did not show signi-
ficant variation in yam yield both in lime and without lime treated soil.
The yam yield under 250 kg nitrogen per hectare showed significant differ-
ences with the other levels of nitrogen in both lime a.nd. without lime trested
goil., The observation on the increased rate of nitrogen application result.
ed to m;\:ﬂ..m yield is elso in confirmiiy with the findings of Shigh'g_t._;a;.

(1966), Rohinwvich (1975}, Fendhawa et 8l (1977} and Chatterjee et al (1985)
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& perussl of the profit and loss accouni has indicated the

- 1

higher margin 0{.‘ profit on the application of nitrogen in lime dressed soil
as compared io without lime tr;eated sbil The ma>d mum net.proi‘it is observed
in lime dressed soil under 350 kg nitrogen apglication per hectare, 3But

the net prufit obtained under 250 kg nitrogen have exceeded the net profit
obtained under 350 kg nitrogen epplication to the soil withowt limin,. dhe
r-e.sults cen nitrogen application in lime dressed scil thus indicate that
lime alone has given & margin of profit ob%ained in coumparison o the soil
without liming.

Though the Tables 50, 53.56,5765% sugrested thet the applica-
tion of 250 kg nitruien per hectare was stetistically significant so far
as the yield of tuber is concerned, but from the commercial point of view
350 kg nitrogen per hectare in lime dressed soil has been suggested to be
of much econcmic return per rupee investment consi;:iering the involvemeni
of the cost duripne the commereisl cultivation,

8. The results on plant anelysis in rempect to nulrients
accumulatlian revesled thatl increasing rates of nitrogen spplication eorres.
ponds with the increaesin; accumulation of nitrogen in whole plant. &ach
increasing level has prggressively incressed the uptake of nitrogen in plants,
The concentration of nitrogen has, however noted the highest during the
2ud year growth till ithe commencerent of 2nd year'a dormsncy and there
after it has gradually declined, ‘urthermore, application of incressing
levels of nitrogen has also exhibited increasing trend of both phosphcrus
and potassium eoncentration in whole plmts. Braun end Jorg (1964) reported
that in the sieve-tube bundles of Dioscoreaceae, there are some group of

cells which show high acid phosphates in the sieve.tube elements themselves
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T&ble Noo 58.
beonomics of nitrogen application with liming on
D, floribunda.
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end supposed active transpert of sssindlates tekes place by meana ol those
cells, Thus i‘he nigher uptake of phosphorus under edded levels of nitropen
ray be due chemical effects of nitrogen. The elfect of nitrogen ics
inereasing the relative absorption ol phosphorus is possikly due to chemical
interaction letween nitrogen and phosghorus rather than the physiological
ef}i‘e(‘:t of nitrogen on plent.. The application of nitrogen hes spprecisbly
increased potessium upleke, al maximm concentration of polassium in presence
2f nitropen have observed at maxdmum nitrogen level irrespective ¢f cisres
of plant growih,

1 is further revealed thet the accumulelion ol nuirients under
lire-dressed soil irrespective oL levels ol nitrogen snd sessuns ol culli.
vation hes remarkably hirher than that under original soil., The increased
concentration of nitrogen under lime-~dressed goil is attributed 1o the lact
tnet liming in the present experimental 80il has .produced a favoureble sgoil
reaction, which may {inally have resulted in increased microbial aclivity
and reduced nitrogen inio beneficial form for ghsorption and utilization by
the planis, Simdlerly the increased uptlske ol phosphorus in lime dressed
80il may be due tu the fact that the incorporation of lize in acid scil
has acted a3 a catalylic ageni in relessing inberent insolusble form ¢f
phosphorus tc the form that is readily available to the plants, dhe
increased uptake of potassium in linme treated soil is due 1o restorsiion
of ireater availibility of the elemeni on lining.

“he variable trend of nutlrients accurulation at verious stages
of g¢rowth of the present investiggtion of 3, floribunda under varying levels

of nitrogen with lire or no lime indieates that the crop should be adequately
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fertiliz=d during the early stages of growth and should be provided in
split dose, where the last split dose should be during the commencement

of the 2nd yoar growth of the crop, 7o gufficiently specify on the benefi.
cial effects of liming as an essential package of practice in enhancing
growih and development of the crops to a.ccr@e the full benefits out of

the added feriilizers to meximisation of so0il fertility and {inally a2 remi.
nerative harvest as a cash crop in the agroelimatic condition of the

Darjeeling hille.
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The present investigation on the responses of varying levels
of nitrogen without lime and with lime-dressed soil revealed that the
responses were more prominent in lime-dressed soil { 1.2 MT/ha) and the
results sugugested that the accelarstory effect of nitrogen and lime was

due to production of greater photosynthetic area in the plent caused by

the treatment,

|LAI, RIGR, CGR, NAR and DI were messured for both in line
dressed and without lime soil a;zd their ca.rrelation were ﬁoﬁwd out,
The highegt megnitude have been recorded under N& (350 kg of N/he) in.
lire dreseged soil with a maximum yield of yam ( an increase of 220 gover
control),

A perusel of the profit and loss account has indicated that
though the application of 250 kg of N/ha was statistically significant
but higher ms.rgin‘of profit by epplication of nitrogen in lime dressed
soil was obsewed;sN:o&gzvmkg o‘{gﬂ"b‘ljmt wvithout lime, The maximum net

profit was obsexwed in lime dressed scil under 350 kg, of nitrogen per

hetare,
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Mateorolgécal Date during the Cropping seasons,

Temperature Total Rainfall Relative humidity
Months (in _°C) (ip pma) ) )
-FEx, . Fafe) —~Win., | Max. Mo ;
1984 - 85 | 1985-86 b | 198.-85| 198596 | 1986-87 | 1984-85 1985-86| 1986-81
TR PP LR i 50 | s5s | 755 | 5o | %8 51 |
Petvaary |205 15|t 10T B2 oo | 4272 | 955 | 150 | sed | 508 587
Mareh 258 165253 155 [26.2 f6.6| 630 | %3 o5 | eors | 602 | 593
aprll |28 1s.s|e  1se e 190 314.0 | 378.2 |173.0 | 653 705 | 66:%
May 29.3 204334 A3 15 287 | 5724 ob3.2 | 860:0 | 705 72-4 | 634
June 20.5  23.2|30% 22.71298% 22.%179%.9 ¢74.7 111230 75.2 | 765 | 72-0
July 214 2341294 228|292 233 |12350 12990 1369.0 | 79.5 | 76:2 | 75.5
pogust  |32.2 22.4|30d 23.1 |96 6| 7756 | 7250 of30 | 72.5 | 786 | 753
Septemter |26.9  20.8[298 3 a7.6 26| 799.0 | 666.5 | 1048.01 706 66.1 | 70.2
Octoter |26.5 . 1%.0(25.6 200 {270 071 13%-2 61.0 | 224.0| 654 | 59.5 | 60.0
November }25.0 17.5 |26.6  1e.5]|257 65| 140 ga.0 |l 90| 592 5¢.4 | 55.3
December |20.5 13.7121.2 1461201 i3.2 9.0 29.5 23.0 5.2 | 504 4%.5
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