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SURVEY OF ANIMAL PESTS 

INTRODUCTION 

By simple definition, pests are insects or any other living being whose population 

increases to such an extent as to cause economic losses to crops or a nuisance and health 

hazard to man and his livestock. As a process of civilisation, cultivation of crops led to a 

concentration of host plants providing easily available food to enable the insects to flourish. 

Deforestation, as another factor, necessitated by man's need for greater cultivation, 

habitation etc made forest insects migrating to fields and becoming pests of such plants and 

which they otherwise would have not cared for. In fact, insects and other beings are 

designated as pests only when they are sufficiently numerous to cause economic losses. 

Many factors are tied with the problems of pest outbreaks in the agricultural fields. 

Favourable weather conditions may lead to a rapid multiplication of an insect and the same 

condition may tum out to be unfavourable to its natural enemies giving an added impectus 

for the growth of the pest to cause an outbreak. Secondly, large scale mono culture of crops 

may be suitable for specific insects to thrive. 

Existing literature on the animal pests of cucurbetaceous plants reveals that there 

occurs a number of vexatious pests which cause extensive damage to the whole plants. 

Leaves of plants attacked by certain pests rapidly wilt as if the sap flow had been cut or 

poisoned. Presence of permicious bor~r may destroy 25 per cent or more of the crop. Some 

worms whose larvae mature later in the season may even totally destroy late maturing pest 

populations results in extensive damage of chayote plants. Like other cucurbits, one of the 

severe problems as to the maximum productivity of chayote plants is attack by some animal 

pests on the foliage, inflorescence and stem of the plant particularly during assimilate filling · 

phase, rendering the growing fruits less saturated or unsatured sinks thereby resulting in 

smaller size of fruits and consequently serious impairment of crop yield. Even the life cycle 

of the .Plant is terminated shortly and yield becomes negligible or nil under severe infection. 
~f«M. 

- ··. . yield of the underground tuberous root is sometimes reduced by some animal pests 

and soil nematods. To get rid of such biotic hazards in higher productivity, the population 
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dynamics of animal pests appearing on the plants have to be ecologically analysed, the study 

of which is totally lacking in the literature. The present study therefore has been aimed to I) 

identify and document different pestiferous populations on the stem, foliage and 

inflorescence 2) record the population fluctuations of different species in different months of 

the year in relation to climatology as well as growth phase of the plant 3) analyse such 

fluctuations in order to assess the ecological status of the agroecosystem and 4) to compare 

between wild and cultivated areas of plants growth. Although information are available on 

different pests in general on cucurbitaceous plants (Dhillon and Sharma, 1987) in India, 

specific and detailed information on chayote pests in Darjeelling hill areas are yet to be 

documented. Existing literatures also indicate that pest infectations to crop may be 

controlled by natural mortality factors like weather, hyperparasitism etc. (Walker et al., 

1984, Soteres et al., 1984 ; Williamson et al., 1985 and Singh et al., 1991 ). Such factors 

acting on chayote pests provide effective natural control in wild areas. 



MATERIALS AND METHODS 

Area of Study : The study area was located at Darjeeling, West Bengal, India at an altitude 

of 2100 m (approx). Two sites, were selected, one remained as uncared area of chayote 

plantation, herein referred to as 'wild' and another was a cultivated area by a farm herein 

referred to as 'cultivated'. For this study, 1000 m2 area of both the sites were earmarred for 

sampling of pest populations on the said plantations. In the wild, the plants needed no extra 

maintenance but were naturally provided with good drainage, sandy loamy soil with rich 

humus. The cultivated area was a waste land where the fruit was sown in the month of 

January, in the levelled bed. The seed bed was prepared by filling the soil to make it loose 

and then decomposed organic manure (cowdung or compost) was added, on which the 

mature viable fruit was sown, slightly obliquely facing the seeded part towards the 

upperside, making an angle of 30°-40° with ground level. The fruit was ~ covered with soil 

not exceeding 4 inches to 5 inches in thickness. Next, the decomposed organic manure was 

again spread all over the bed, propagation of the plant may either be through seed or fruit or 

vegetative propagation through the perennial underground tuberous roots. 

3 Methodologies for population study : 

In order to study the pestiferons population on S. edule, weekly observations \\ cr~ 

made from the very beginning of sprouting time of the plant. Juvenile and adult morphs of 

different pestiferous populations invading the crop were collected and maintained in the 

laboratory under preservation for identification. The population density of different species 
~~ 

was enumerated both in wild and cultivated fields. The feeding :· · " of each population was 

observed carefully throughout the study period to ascertain species interactions if any. To 

estimate the population density and dynamics of different pest species a unit of 10 infested 

plants were considered (mostly the_ aerial parts were observed i.e. stem, leaves and 

reproductive parts) both in wild and cultivated fields. Metelldogical data with respect to 

precipitation (ie rainfall, snow etc), temperature and relative humidity were collected 

throughout the study period · to analyse their impact on the pest species. 



RESULTS AND DISCUSSION 

In the present study, the following pestiferoUS populations were collected throughout 

the life cycle of p_lant, Sechium edule. 

1. Hadda Beetle :- Epilachna demurili 

(eole.optera : Coccinelhidae) 

2. Red pumpkin Beetle:- Rabphidop~lpa foveicollis 

(Coleoptera: Chrysomelidae) 

3. Pickleworm :- Diaphania nitidalis 

(Lepidoptera : Pyralididae) 

4. Squash bug:- Anasa tristis 

(Hemiptera: Coreidae) 

The snail. 

5. Macrocalamys sp :-Phylum Mollusca 

Class - Gastropoda. 

The objective of this study was to throw light on the following characteristics of the 

community. 

1. Comparative survey of the abundance of various population in Wild and Cultivated 

areas. 

2. Total community structure in every month of plant life as regards populations of 

different species and a comparison between wild & cultivated areas. 

3. Dominance Diversity curve for study in species importance at each month of plant's 

occurrence. 

Comparative survey of each population in wild and cultivated areas : the results of this 

study has been depicted in Figs I to 5 . 

In the Fig 1, abundance of Epilachna demuri/con Sechium edu/e has been shown. The 

population is represented by large number of individuals both in wild and cultivated areas 



during the month of July and dwindles to certain extent in August. Then onwards, the 

population is shown to steadily decrease and -~ in maintained at low level. 

Fig 2 shows the abundance of Diaphania nitidalis during the months of occuiTcncl'. 

It shows that in cultivation, the population increases exponentially in August and then 

declines steadily over time. However, in the wild the population increase is not as great as 

that- in cultivation and was maintained at a comparatively low levels to go to dormant phase 

during December. 

Similar trends were also observed for Rabphidopalpa foveicotli-ts (Fig 3) In the 

cultivated men from an initial low level in July, population increased from August but 

started to decline after October to a sudden low population density in December. The 

population _ showed slightly higher rate of increase in the cultivated than in wild, in which. 

notable population increase took place only during October, maintained at equilibrium till 

November and then sharply declined to a dormant level in December. 

In the case of Anasa tristis (Fig, 4) , population growth in the cultivated areas 
F>Cq_l<., 

increases exponentially from August and reaches its . ~ in October but a population cra~h 

is obtained afterwords as evident from a steadily debilitating population in November and 

December. In the wild, population increase is however not as rapid as in the cultivation but a 

rising trend is maintained till Oc 1tober, after which the population decline following a ~hort 

interval of equilibrium. 

The population of Mac,.calamys sp, has shown a fluctuating trend as seen in Fig 5. 

In the cultivated area, it shows an initially higher rate of growth in August and grows rapidly 

in September but falls to a low level in October. It again rises in November to finally decline 

in December. In the wild, similar fluctuations are observed although, the rate of growth is 

lower than that in the cultivation. 

Explanations : Although variations in the abundance of different species are evident, yet a 

general trend is still existing. The changes in the population density can firstly be correlated 
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with the metrological factors viz. rainfall, humidity, temperature & photoperiod and the life 

cycle of the plant itself. Fruiti~ of the plant is from the end of June w and of December and 

the incidence of pest population has also been recorded during this phase only. 

The climatic factors during this period ensures a moist but frost free atmosphere 

with good rainfall to about 1500-6257 mm and temperature from 10°c to 25°c which is the 

most favourable for the plant growth and thereby associated pestiferous population. A 

relative humidity (RH%) averaging 80-90% has been very much favourable and 100% RH 

can be tolerated by the plant. 

Hence, with the atmospheric factors for plant growth being favourable, the plant life 

is spanned from end of June to end of December and peals of propagation during August to 

October. During July to September both the cultivated and wild field get maximum 

abundance of pestiferous populations belonging to species Epilachna demurilii anJ 

Diaphania nitidalis. During September to November the most abundant popul<dions of 

pests belong to Rabphidopalpa foveicollis, Anasa tristis and Macrocalamys.sp. Therefore 

~oth the periods (i.e July to September and September to November) need intensive 

observation to reduce the crop productions by the pests. 

Month wise Community structure of pest populations both in cultivated and wild fields: 

The results of this study have been shown in Fig (6 -7). Among the reorded five 

pestiferous species. Epilachna demurili showed maximum abundance in July both in 

cultivated and wild fields, with a gradual decline upto December. Diaphania nitidalis, 

Macrocalamys sp and Raphidopalpa foveicollis had peak abundance during August to 

October in cultivated field. The senerio is to some extent different in case of wild field for 

these pest species. According to the magnitude of abundance of population, the pest species 

may be ordered, from highest to lowest, Epilachna demurili, Diaphdltia nitidalis. 

Macorcalamys,sp. Rabphidopalpa foveicolli~ s. Anasa tistis in cultivated condition. The 

order is more or less similar in case of wild condition. 
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Explanations : Sechium edule supports a large number of pestiferous species with different 

degrees of manifestations. The recorded five species had a seggregated status trophic 
S\A~ 

(feeding) niche, for example, defoliator, .. · ~~, scraper, barer etc. Such a vast range of 

invasion pattern is a serious concern with regards to crop cultivation. The whole pestcfcrous 

community was very much static and stable one as all the thriving species were mutually 

exclusive with regards to their feeding as well breeding niches. Therefore, all the species 

need individual attention for the controlling programme taken, if any. 

Month wise Dominance diversity of pestiferous species populations. 

The results of this study has been shown in the figs {8 to 19). 

The species Epilachna demurili is represented as 'A' , Diaphania nitidalis is · B ·, 

Rabphilopalpa foveicollis is 'C' Anasa tristis is 'D' and Macrocalamys sp. is 'E' for 

convenience. In August, the species dominance in order of magnitude, 'A', 'B', 'E', 'C', 'D' 

both in cultivated and wild conditions. September witnessed the same as 'A', 'B', 'E', 'C'. 

'D' in cultivated condition and 'A', 'B', 'E', 'C', 'D' in wild condition. October had the 

sequence as 'B', 'A', 'D', 'E', 'C', in cultivated condition and A', 'B', 'D', 'C' 'E', in wild 

condition.Novembershowed 'B', 'E', 'A', 'D', 'C' sequence in cultivated and 'A', 'E', 'B', 

'D', 'C' in wild conditions. Finally December witnessed the species sequence as 'B', 'A', 

'E', 'D', 'C' in cultivated condition and A', 'B', 'E', 'D;', 'C', in wild condition. 'A' and 

'B' appears to be the most dominant species. 

Explanations : From the study it appears that in all month of study period 'A', 'B', 'E' are 

the most dominant pestiferous species amongst the five except in October, when first three 

dominant species are 'A' 'B' 'D'. Therefore, 'A', 'B', 'D', 'E' may be considered as first 

four dominant species during the study period. This result is equally reflected in all the 

parameters of this study under consideration. Hence, the whole survey reveals that • A', 'B', 

'D', 'E' i.e. Epilachana demurili, Diaphania nitidalis, Anasa tistis, Macrocalamys sp. are 

the most prominent pests of Sechium edule throughout the study period with Hte some less 

important pest species. Therefore, all these species need intensive surveillance for the better 

production of Sechium edule crop. 
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Table 1. Varietal differences of Sechium edule on the basis of morphological 

characteristics of nature fruits. Data were recorded from 10 Mature fruits of each 

variety and the average values were incorporated in the Table. 

Varietal Length Breadth Girth Weight Colour Hair Hair Pattern of distribution 

type (em) (em) (em) (g) density length 

(per em) (mm) 

A 12.2 8.6 19.0 469.5 Greenish white 0 - Hairless fruits 

B 15.5 8.9 22.8 570.8 Green 0 - Hairless fruit 

c 14.0 8.2 20.9 425.0 Yell ow green IO 3 Evenly distributed on 

the whole surface . 

D 8.7 7.2 14.8 208.9 Yell ow green 22 5 Hairs coarse, uniformly 

E 7.4 4.5 I L2 105.7 Yell ow green 6 3 Arranged on the 

longitudinal surface of 

the fruit 

F 10.9 7.0 15.9 292.9 Yellow green 12 4 Randomly scattered 

over the whole surface 

G 11.8 6.8 16.0 327.7 Yell ow green 4 2 Arranged around 

H 9.1 5.8 14.0 140.5 Greenish white Only a 2 Evenly distributed 

few per evenly distributed 

fruit around the apical notch 

I 11.9 8.8 19.0 370.2 Whitish green 4 2 Sparsely distributed 

over the whole surface 

J 10.0 8.9 17.7 290.5 Yell ow green 0 - Hairless fruits 

LSD 1.02 0.68 1.28 14.0 0.35 0.19 -

(P=0.05) 

I 
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Table 2. Important phases occurring in the life cycle of Sechium edule. Data were 
recorded from five uniformly grown plants, developed from five uniformly sprouted 
fruits . 

Phases in life cycle Days required Remarks 

after sowing 

Field emergence phase 15±5 Sprouting takes place from the apical notches of 

the propagating fruit. 

First leaf emergence phase 21±3 First leaf emerges from the tip of the tender 

epicotyl without tendrillar initiation. 

Seedling phase 15-30±5 Leaves arise alternately with distinct reticulate 

palmate divergent venation; trailing habit noted, 

rudimentary tendnls initiate. 

Sapling phase 30-48±5 Branched tendrils appear, plants start climbing 

holding a support. 

Flower initiation phase 68±7 Male and female flowers appear at leaf axils; 

female flower solitary per node with short pedicel; 

male flowers (20-30) appear on long peduncle. 

Fruit formation phase 77±7 Single fruit with apical notch and several deep 

longitudinal groves or channels, more pronounced 

toward the ends; surface hairs prominent. 

Log phase of growth 55-90±10 Active and indeterminate growth of shoot tip 

results in vigorous vegetative growth. 

Stationary phase of growth 90-130±10 Active apical growth retarded; fruit production 

maximum. 

Senescence phase 135±8 Leaf yellowing starts, overall vigour reduced, 

underground tubers maximally developed. 

Death phase 160±8 Above ground part dies, underground palt remai ,)s 

fully viable with abundant starchy storage. 
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Table 3. Some vegetative and reproductive characteristics of three different varieties 

of Sechium edule collected from three different altitudinal places of Darjeeling hills. 

Data were recorded from five uniformly grown mature plants of each locality. 

Locality Length of Total number Total number of Total fruit 

main vine of leaves per flowers per plant yield per 

(em) plant plant (kg) 

Female Male 

Mirik 965 422 272 6690 95.5 
-

Sukhia Pokhri 770 307 210 5125 82.5 

Darjeeling Town 550 255 182 3645 70.7 

LSD (P=0.05) 55.28 28.19 15.92 298.40 7.50 

Table 4. Summary of meteorological observations during the year 1992 at 

Darjeeling* 

MONTH TEMPERA TURE("C) RELATIVE HUMADITY TOTAL 
(%) RAINFALLmm 

MEAN MEAN 8.30 HRS. 17.30 
MIN MAX. HRS. 

JANURAY 7.11 9.28 83.71 85.27 NIL 
FEBRUARY 8.96 11.72 85.88 89.21 43.0 

MARCH 9.72 12.78 72.81 75.75 54.0 
APRIL 14.28 18.77 82.11 83.87 132.0 
MAY 19.70 20.08 83.11 85.57 252.6 
JUNE 20.70 22.00 86.47 87.83 607.10 
JULY 20.34 22.85 94.78 97.17 859.0 

AUGUST 19.50 20.00 85.70 87.44 84.0 
SEPTEMBER 20.00 23.34 93.28 95.70 309.2 

OCTOBER 19.35 20.00 85.70 87.44 84.0 
NOVEMBER 14.78 17.67 84.03 85.91 NIL 
DECEMBER 9.23 11.78 80.78 82.98 NIL 
AVERAGE 15.30 17.58 85.77 87.16 T = 2704.40 

*Longitude : 88° 12'E Place : Darjeeling Town Altidue : 2134M Latitude : 26°551N 



Table 5. 

Darjeeling* 

MONTH 

JANURAY 

FEBRUARY 

MARCH 

APRIL 

MAY 

JUNE 

JULY 

AUGUST 

SEPTEMBER 

OCTOBER 

NOVEMBER 

DECEMBER 

AVERAGE 

Summary of Meteorological observations during the year 1993 at 

TEMPERA TURE°C RELATIVE HUMADITY TOTAL 

(%) RAINFALLmm 

MEAN MEAN 8.30 HRS. 17.30 

MIN MAX. HRS. 

7.07 7.07 83.78 - 84.50 48.0 

8.78 12.98 85.21 86.71 6.0 

13.48 17.22 72.11 73.25 25.5 

17.17 19.20 80.12 81.23 39.0 

19.15 20.88 84.88 84.90 281.0 

18.77 19.88 86.77 90.11 587.0 

20.78 21.74 93.77 97.11 594.0 

20.58 22.44 96.77 98.38 651.4 

20.95 21.75 94.22 95.71 532.5 

17.75 19.28 85.70 86.29 2.0 

15.19 17.00 82.17 83.21 NIL 

10.01 12.78 80.11 82.28 9.0 

15.80 17.68 85.46 86.97 T = 2775.4 

*Longitude: 88°121E Place: Darjeeling Town Altidue: 2134M Latitude: 26°551N 
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Table 6. Summary of Meteorological observations during the year 1994 at Darjeeling* 

MONTH TEMPERATURE~C) RELATIVE HUMADITY TOTAL 

(%) RAINFALLmm 

·MEAN MEAN 8.30HRS. 17.30 HRS. 

MIN MAX. 

JANURAY 6.14 10.17 73.44 75.81 NIL 

FEBRUARY 7.01 13.18 78.71 79.71 28.5 

MARCH 10.11 16.44 75.81 76.71 NIL 

APRIL 15.35 21.19- 80.88 83.73 95.0 

MAY 16.78 23.12 84.55 86.93 109.5 

JUNE 18.84 24.19 86.17 89.90 313.9 

JULY 20.18 24.78 94.27 96.39 725.5 

AUGUST 21.15 25.00 96.88 98.22 517.5 

SEPTEMBER 20.98 25.15 92.11 94.17 288.0 

OCTOBER 17.17 21.78 84.22 85.15 68.0 

NOVEMBER 13.18 18.77 82.12 83.11 NIL 

DECEMBER 10.00 12.33 77.11 80.01 3.4 

AVERAGE 14.74 19.67 83.85 85.82 T=2149.3 

*Longitude : 88° 121E Place : Darjeeling Town AltiatlltL,:.-2134M Latitude : 26°551N 

( 
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Table 7. Meterological data recorded during tye year 1995 at Darjeeling* 

MONTH TEMPERATURE~C) RELATIVE HUMADITY TOTAL 

(%) RAINFALLmm 

MEAN MEAN 8.30 HRS. 17.30 HRS. 

MIN MAX. 

JANURAY 7.12 12.05 64.45 86.59 0.00 

FEBRUARY 8.59 13.85 75.88 64.85 07.0 

MARCH 10.38 15.09 78.59 70.77 21.5 

APRIL 12.87 20.28 72.85 80.69 33.5 
.. 

MAY 14.36 22.06 92.29 . 91.33 97.0 

JUNE 16.01 20.08 89.75 100.00 613.0 

JULY 18.15 19.57 90.88 100.00 806.0 

AUGUST 19.75 20.08 91.66 91.57 520.0 

SEPTEMBER 20.21 18.17 82.77 100.00 398.0 

OCTOBER 16.90 17.28 77.84 69.21 032.7 

NOVEMBER 14.01 15.36 89.63 67.95 142.0 

DECEMBER 8.14 14.01 68.21 77.66 20.8 

AVERAGES 13.87 17.32 81.23 83.38 T=269l.49 

*Longitude : 88° l21E Place : Darjeeling Town AlticlUck 2134M Latitude : 26°551N 
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Table 8. Effect of pretreatment with Atrinal (0, 500, 1000 and 2000 f!g/ml) on intact 

and defleshed fruit of chayote on chlorophyll (Chi, mglg fresh weight) and protein (Pr, 

mglg fresh weight) contents in leaves at different developmental stages of the plant. 

Sprouting fruits (intact or defleshed) were pretreated with the test solutions or distilled water for 24 hours and 

then sown in the experimental field. Data were recorded at 5 developmental stages i.e., seedling stage, sapling 

stage, preflowering stage, fruiting stage and senile stage which correspond to 20-, 40-, 60-, 80- and 140 days of 

plant age respectively. 

Developmental Stages 

Pretreating Concn. of 

Sample Atrinal Seedling Sapling Preflowering Fruiting Senile 

(Jig/ml) 

Chi I Pr Chi I Pr Chi I Pr Chi I Pr Chi I Pr 

0 2.49 22.50 3.10 65.51 3.55 74.20 2.81 62.50 0.32 19.80 
.. 

Intact 500 2.72 35.75 3.45 78.55 3.61 80.71 2.88 65.01 0.35 21.70 

Fruit 1000 3.05 38.80 4.02 84.25 3.65 80.25 2.94 66.45 0.35 21.01 

2000 2.75 33.70 3.50 70.69 3.52 75.50 2.85 63.10 0.34 20.50 

LSD 0.210 3.50 0.28 6.15 NS NS NS NS NS NS 

(P=0.05) 

0 2.78 28.75 3.40 75.05 3.85 85.70 3.05 66.01 0.49 25.55 

De fleshed 500 2.95 40.50 3.88 85.40 3.98 88.76 3.20 70.81 0.58 25.95 

fruit 1000 3.25 46.65 4.60 90.30 4.02 92.38 3.25 72.60 0.58 27.01 

2000 2.68 40.15 3.35 80.12 3.70 86.01 3.25 67.11 0.62 26.15 

LSD 0.19 3.50 0.30 6.69 NS NS NS NS NS NS 

(P=0.005) 

NS = Not significant 
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Table 9. Effect of pretreatment with Atrinal (0, 500, 1000 and 2000 J.lg/ml) on intact 

and defleshed fruit of chayote on soluble (Sol, mglg fresh weight) and insoluble (lnsol, 

mglg fresh weight) carbohydrate contents in leaves at different developmental stages of 

the plant. 

Treatments and recording of data are the same as in Table 8 

De v e I o p me n t a I Stages 

Pretreating Concn.'of 

,. 

Sample Atrinal Seedling Sapling Preflowering Fruiting Senile 

(flglml) 

Sol 1 Insol Sol I Insol Sol I Insol Sol 1 Insol Sol 1 Insol 

0 5.47 60.18 7.23 75.70 10.90 81.10 8.01 52.71 4.35 25.15 

Intact 500 6.70 72.75 10.90 86.70 11.15 83.65 8.20 51.90 4.35 25.00 ... 

Fruit 1000 7.20 75.80 12.25 90.39 11.72 85.80 8.65 55.01 4.40 26.25 

2000 5.89 6S.85 10.05 78.18 11.88 78.01 7.78 52.41 4.32 2) 2() I 
I 

LSD 0.75 6.19 1.08 6.90 NS NS NS NS NS NS I 
<P=0.05) 

0 6.50 67.10 8.50 83.20 12.95 86.69 8.38 54.15 5.05 30.08 

De fleshed 500 8.20 79.67 10.25 92.15 13.05 90.01 8.40 57.10 5.10 32.05 

fruit . 1000 8.66 78.35 12.05 98.72 13.60 92.40 8.52 58.91 5.25 33.19 

2000 7.58 76 .. 66 9.98 94.50 12.99 88.20 8.44 55.36 5.10 30.95 

LSD 0.70 5.90 0.89 7.10 NS NS NS NS NS NS 

(P=0.005) 

NS =Not significant 
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Table 10. Effect of pretreatment with Atrinal (0, 500, 1000 and 2000 J.lg/ml) on intact 

and defleshed fruit of chayote on RNA (J.lg/g fresh weight) and DNA (J.lg/g fresh 

weight) contents in leaves at different developmental stages of the plant. 

Treatments and recording of data are the same as in Table 8. 

Developmenta I Stages 

Pretreating Concn. of 

Sample Atrinal.· Seedling Sapling Preflowering Fruiting Senile 

(pglml) 

RNA I DNA RNA I DNA RNA f DNA RNA T DNA RNA I DNA 

0 470.5 70.5 535.8 82.7 548.7 78.6 515.9 60.9 288.7 38.7 

Intact 500 5.60.8 85.2 633.9 85.0 580.8 82.7. 528.5 63.0 307.2 40.1 

Fruit 1000 590.2 90.8 649.8 88.5 585.5 85.0 540.7 65.5 310.9 -+ 1.5 .. 
2000 550.9 80.6 598.9 84.6 557.2 82.8 520.5 61.8 297.5 38.9 

LSD 38.80 8.50 48.05 NS NS NS NS NS NS NS 

(P=0.05) 

0 520.2 77.0 578.9 88.9 88.9 601.5 85.6 543.2 60.6 50.6 

De fleshed 500 570.6 88.0 645.7 92.0 92.0 635.1 88.7 560.5 63.3 52.0 

fruit 1000 629.8 92.9 666.9 95.8 95.8 639.5 90.0 569.9 64.8 52.5 

2000 588.7 84.5 630.4 91.3 91.3 633.6 87.7 556.1 60.9 49.8 

LSD 42.95 7.05 50.75 NS NS NS NS NS NS NS 

(P=0.005) 

NS =Not significant 

I 

! 
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Table 11. Effect of pretreatment with Atrinal (0, 500, 1000 and 2000 pglml) on intact 

and defleshed fruit of chayote on catalase (Cat, unitlg fresh weight/h) and peroxidase 

(Per, unitlg fresh weight/h) activities in leaves of chayote plant. 

Treatments and recording of data are the same as in Table 8. 

Developmenta I Stages 
-

Pretreating Conc·n. of 

Sample Atrinal Seedling Sapling Preflowering Fruiting Senile 

(Jig/ml) 

Cat j Per Cat J Per Cat I Per Cat 1 Per Cat J Per 

0 120.7 30.5 139.5 78.2 146.5 85.9 130.7 96.7 60.6 25.6 

Intact 500 140.8 45.7 165.9 84.8 150.5 86.9 132.2 96.7 63.3 25.S 

Fruit 1000 158.6 52.2 177.6 92.7 153.5 90.0 134.5 100.1 65.0 2(J.2 

2000 137.0 38.9 159.0 90.1 149.5 88.8 128.7 96.9 61.7 27.0 

LSD 10.52 4.01 12.05 6.50 NS NS NS NS NS NS 

(P=0.05) 

0 140.5 38.5 157.6 90.0 159.9 97.1 139.5 100.8 77.9 36.5 

Defleshed 500 154.9 45.9 177.0 97.9 162.0 101.0 141.7 98.9 77.5 37.0 

fruit 1000 166.9 56.7 187.5 ! 14.7 165.2 105.2 148.0 103.0 82.5 37.1 

2000 153.4 43.8 180.2 98.8 158.9 99.5 142.8 98.5 80.8 36.9 

LSD 11.80 4.05 13.80 8.15 NS NS NS NS NS NS 

(P=0.005) 

NS = Not significant 



101 

Table 12. Effect of pretreatment with Atrinal (0, 500, 1000 and 2000 J.lg/ml) on intact 

and defleshed fruit of chayote on IAA,-oxidase (IAAox, unit/g fresh weight) and RNase 

(unit/g fresh weight) activities in leaves of chayote plant. 

Treatments and recording of data are the same as in Table 8. 

Develop menta I Stages 

Pretreating Concn. of 

Sample Atrinal Seedling Sapling Preflowering Fruiting Senile 

(pglml) 

IAA ox. L R.'lase IAAox J RNase IAAox J RNase IAAox j RNase IAAox I RNase 

0 24.50 80.75 29.10 93.01 69.35 170.11 80.69 215.52 96.40 292.70 

Intact 500 18.01 72.72 25.01 89.90 70.16 162.51 81.15 210.80 94.25 288.15 

fruit 1000 16.50 60.59 22.50 80.98 67.95 161.80 77.90 206.10 92.29 28:!.75 

2000 19.90 66.40 27.25 85.54 68.80 169.50 80.05 213.22 96.20 2X.'i.6.:' 

LSD 1.50 6.90 2.01 6.98 NS NS NS· NS NS NS 

(P=0.05) 

0 22.70 77.34 25.91 87.90 61.82 150.90 70.24 198.72 86.85 244.44 

De fleshed 500 16.95 68.75 22.01 80.14 60.15 148.34 68.80 190.31 85.50 238.14 

fruit 1000 i5.80 65.05 19.95 77.33 58.90 144.90 66.88 188.90 84.19 232.92 

2000 18.40 70.15 23.14 78.75 59.75 149.11 70.01 193.75 86.05 240.70 

LSD 1.48 6.01 2.04 7.05 NS NS NS NS NS NS 

(P=0.005) 

NS = Not significant 
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Table 13. Effect of pretreatment with Atrinal (0, 500, 1000 and 2000 pglml) on intact 

and defleshed fruit of chayote on vine length (V.L., em) and stem circumference (S.C., 

em) at different developmental stages of the plant. 

Treatments and recording of data are the same as in Table 8. 

Developmenta I Stages 

Pretreating Concn. of 

Sample Atrinal Seedling Sapling .Pretlowering Fruiting Senile 

(pg/ml) 

V.L.I S.C. V.L. I S.C. V.L. I S.C. V.L. I S.C. V.L. I S.C. 

0 52.7 1.05 131.5 1.98 319.2 3.66 530.9 5.58 550.4 5.70 

Intact 500 45.8 1.45 112.9 2.40 312.9 3.85 528.5 5.70 542.7 5.78 

fruit 1000 43.6 1.59 108.4 2.52 309.8 3.88 520.7 5.75 538.6 5.85 

2000 38.5 1.64 100.7 2.60 305.2 3.90 510.1 5.75 532.9 5.92 

LSD 4.01 0.13 10.52 0.20 NS NS NS NS NS NS 

(P=0.05) 

0 58.6 1.25 148.9 2.30 . 340.5 3.89 562.8 5.90 505.9 6.10 

De fleshed 500 50.1 1.53 132.7 2.60 338.7 3.98 548.7 5.98 585.2 6.21 

fruit 1000 45.9 1.60 125.8 2.66 335.9 4.05 540.2 6.18 579.8 6.30 -
2000 40.9 1.68 120.3 2.74 326.5 4.08 536.9 6.24 568.7 6.33 

LSD 4.20 0.15 12.50 0.21 NS NS NS NS NS NS 

(P=0.005) 

NS = Not significant 
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Table 14. Effect of pretreatment with Atrinal (0, 500, 1000 and 2000 Jlg/ml) on intact 

and defleshed fruit of chayote on changes in number of days required for inception nf 

leaf senescence (Senes. days) total fruit number (Fruit No.), total fruit weight (Fruit · 

wt.) and total tuberous root weight (Root wt.) per plant. 

Treatments and recording of data are the same as in Table 8. Data were recorded from 5 uniformly grown 

plants of each treatment. 

Pretreating Concn. of Atrinal Senes. days Fruit No. Fruit wt. Root wt. 

sample (Jlg/ml) (kg) (kg) 

0 142 155 57.5 13.0 

Intact 500 145 157 60.0 13.0 

fruit 1000 145 158 58.9 13.5 

2000 142 155 57.0 12.9 

LSD (P=0.05) NS NS NS NS 

0 142 165 63.5 14.5 

Defleshed 500 143 167 65.2 15.0 

fruit 1000 139 167 66.0 14.2 

2000 143 166 62.9 14.7 

LSD (P=0.05) NS NS NS NS 

NS = Not significant 
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Table 15. Effect of foliar treatment with Atrinal (0, 500, 1000 and 2000 J.lg/ml) at the 

sapling stage of the plant on chlorophyll (Chi, mg/g fresh weight) and protein (Pr, mg/g 

fresh weight) contents in leaves of chayote. 

Thirty-day-old field grown saplings raised from intact and detleshed fruits, were sprayed with Atrinal or 

distilled water for 3 consecutive days. Data were recorded at 4 developmental stages i.e, sapling stage. 

pretlowering state, fruiting stage and senile state which correspond to 40-, 60-, 80- and 140 days of plant age 

respectively. 

De v e I o p menta I S t a g ·e s 

Plants Concn. of 

raised Atrinal Sapling Preflowering Fruiting Senile 

from (Jlg/ml) 

Sol I lnsol Sol I Insol Sol I Insol Sol I Insol 

0 7.19 71.90 10.05 79.15 8.20 52.90 4.32 24.lHI 

Intact 500 6.05 62.50 10.50 77.90 11.20 70.12 6.52 33.70 

fruit 1000 5.90 58.90 11.01 77.88 12.72 75.90 7.90 38.90 

2000 5.82 56.69 10.05 75.05 10.90 65.70 6.23 33.05 

LSD 0.40 5.04 NS NS 0.80 5.25 0.48 2.90 

(P=0.05) 

0 8.45 82.21 12.82 85.90 8.25 53.86 4.98 29.75 

Defles 500 6.25 69.50 11.99 86.28 11.57 73.05 7.05 36.95 

bed 1000 5.99 66.29 12.50 88.20 12.85 76.45 9.05 44.80 

fruit 2000 5.90 62.50 11.98 82.01 . 11.05 68.51 7.10 38.80 

LSD(P=O.O 0.48 6.60 NS NS 0.92 5.65 0.45 3.01 

5) 

NS = Not significant 
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Table 16. Effect of foliar treatment with Atrinal (0, 500, 1000 and 2000 J.lg/ml) at the 

sapling stage of the plant on soluble (Sol, mglg fresh weight) and insoluble (lnsol, mglg 

fresh weight) carbohydrate contents in leaves of chayote. 

Plant development and treatments are the same as in Table 15. Data were recorded at 4 developmental stages 

as metioned in the same Table. 

Developmenta I Stages 

Pretreating Concn. of 

Sample Atrinal Sapling Preflowering Fruiting Senile 

(J.ig/ml) 

Cbl I Pr Chi I Pr Chi I Pr Chi I Pr 

0 3.07 63.79 3.50 72.58 2.80 60.80 0.32 20.15 

Intact 500 2.43 57.59 3.82 70.57 3.25 68.50 0.48 28.28 

I fruit 1000 2.30 54.10 3.90 73.90 3.66 75.58 0.66 35.75 I 

2000 2.18 .. 52.25 3.75 69.95 3.15 67.19 0.40 27.80 

LSD 0.20 5.01 0.24 NS 0.28 6.05 0.03 NS 

(P=0.05) 

0 3.41 72.90 3.83 86.77 3.12 67.31 0.52 26.88 

Defleshed 500 3.02 62.90 4.20 82.50 3.49 76.10 0.70 36.75 

fruit 1000 '' 2.95 58.85 4.35 81.95 3.78 80.80 0.85 40.90 

2000 2.90 55.99 4.09 79.80 3.48 75.20 0.69 35.95 

LSD(P=O. 0.29 6.11 0.35 NS 0.30 6.20 0.05 3.01 

05) 

NS = Not significant 
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Table 17. Effect of foliar treatment with. Atrinal (0, 500, 1000 and 2000 pglml) at the 

sapling stage of the plant on RNA (pglg fresh weight) and DNA (pglg fresh weight) 

contents in leaves of chayote. 

Plant development and treatments are the same as in Table 15. Data were recorded at 4 developmental stages 

as metioned in the same Table. 

Developments I Stages 

Plants Concn. of 

raised from Atrinal Sapling Preflowering Fruiting Senile 

(Jlg/ml) 

RNA I DNA RNA I DNA RNA I DNA RNA I Dl'A-

0 528.9 78.8 550.8 77.8 511.3 62.1 285.5 39.0 

Intact 500 460.5 61.6 530.1 76.8 570.1 70.1 360.8 55.9 

fruit 1000 440.9 56.9 518.9 72.9 592.7 ·75.2 395.1 62.0 

2000 426.2 51.8 515.2 70.9 561.6 69.5 352.7 58.8 

LSD 38.75 5.95 NS NS 42.50 5.80 25.95 4.16 
--

(P=0.05) 

0 577.5 85.9 595.2 85.0 548.4 64.7 340.1 53.8 

Detleshed 500 522.6 70.0 579.0 82.5 601.4 70.6 398.9 62.7 

fruit 1000 511.3 64.2 564.8 80.9 640.(} 76.9 440.7 69.8 

2000 480.5 59.5 560.9 80.5 592.7 71.8 407.5 60.9 

LSD(P=O.O 42.80 6.08 NS NS 45.5 5.34 32.95 5.00 

5) 

NS = Not significant 
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Table 18. Effect of foliar treatment with Atrinal (0, 500, 1000 and 2000 J.lg/ml) at the 

sapling stage of the plant on catalase (Cat, unit/g fresh weight/h) and peroxidase (Per, 

unit/g fresh weight/h) activities in leaves of chayote. 

Plant development and treatments are the same as in Table 15. Data were recorded at 4 developmental stages 

as metioned in the same Table. 

Developments I Stages 

Plants Concn. of 

raised from Atrinal Sapling PreOowering Fruiting Senile 

(pglml) 

Cat T Per Cat I Per Cat I Per Cat I Per 

0 138.9 81.8 142.6 85.7 128.6 94.9 92.0 27.1 

Intact 500 110.7 65.2 138.7 82.5 148.7 112.7 76.8 38.8 

fruit 1000 101.5 60.7 135.2 80.8 160.8 119.8 88.9 49.6 

2000 92.8 57.9 132.9 79.6 142.7 103.5 77.1 40.9 

LSD 9.01 5.98 NS NS 10.95 8.57 6.05 3.00 

(P=0.05) 

0 154.9 91.6 159.0 98.1 137.6 97.5 78.4 37.8 

De fleshed 500 109.8 78.1 152.7 . 95.5 156.8 120.7 89.7 48.6 

fruit 1000 102.5 76.0 149.8 93.7 167.2 128.1 108.7 54.9 

. 2000 95.8 70.9 147.9 92.5 149.9 115.9 92.8 45.5 

LSD 9.14 6.66 NS NS 11.90 9.01 7.50 3.95 

(P=0.05) 

NS = Not significant 
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Table 19. Effect of foliar treatment with Atrinal (0, 500, 1000 and 2000 J.lg/ml) at the 

sapling stage of the plant on IAA-oxidase (IAAox, unit/g fresh weight/h) and RNase 

(unit/g fresh weight/h) activities in leaves of chayote. 

Plant development and treatments are the same as in Table 15. Data were recorded at 4 developmental stages 

as metioned in the same Table. 

Developmenta I Stages 

Plants Concn. of 

raised from Atrinal Sapling Preflowering Fruiting Senile 

(Jlg/ml) 

IAAox I RNase IAAox 1 RNase IAAox I RNase IAAox I Rnase 

0 30.90 92.50 68.75 174.70 78.80 210.7 94.50 288.75 

Intact 500 38.76 107.50 60.10 162.62 64.05 182.6 81.90 230.60 

fruit 1000 44.10 111.35 57.25 153.74 59.90 171.8 73.49 20l . .'il) 

2000 45.90 118.05 61.10 163.81 65.81 185.5 85.!H 236.':15 

LSD 3.01 8.98 5.01 9.05 5.20 15.50. 7.10 19.90 

(P=0.05) 

0 23.88 88.24 59.50 152.72 66.99 196.65 84.50 241.18 

De fleshed 500 35.70 98.90 50.02 138.51 56.05 172.70 69.90 195.80 

fruit 1000 40.02 108.70 47.59 125.91 52.18 153.61 58.50 172.05 

2000 46.15 . 117.35 53.01 141.01 58.10 167.90 68.88 198.80 

LSD 3.05 8.10 4.90 10.50 4.80 14.90 6.00 16.19 

(P=0.05) 



109 

Table 20. Effect of foliar treatment with Atrinal (0, 500, 1000 and 2000 pg/ml) at the 

sapling stage of the plant on vine length (V.L., em), and stem eircumsferenee (S.C., em) 

at different developmental stages of chayote. 

Plant development and treatments are the same as in Table 15. Data were recorded at 4 developmental stagc.:s 

as metioned in the same Table. 

Developmenta I Stages 

Plants Concn. of 

raised from Atrinal Sapling Preflowering Fruiting Senile 

(Jig/ml} 

V.L. I S.C. V.L. I S.C. V.L. I S.C. V.L. I S.C. 

0 128.6 2.01 314.7 3.61 524.8 5.65 546.7 5.65 

Intact 500 I 10.9 2.28 287.6 4.05 475.5 5.98 489.5 5.92 

fruit 1000 103.7 2.78 275.9 4.38 460.2 6.60 460.7 6.62 

2000 93.9 2.90 266.7 4.49 439.8 6.78 445.8 6.78 

LSD 9.01 0.20 23.08 0.35 40.55 0.50 35.51 0.49 

(P=0.05) 

0 145.5 2.35 337.2 3.86 554.9 6.10 612.8 6.10 

Defleshed 500 126.2 2.78 283.6 4.38 468.7 6.44 571.0 6.42 

fruit 1000 105.9 3.01 264.8 4.75 451.0 6.68 536.5 6.78 

2000 95.8 3.20 250.1 4.86 443.7 6.80 518.9 6.96 

LSD 9.00· 0.27 25.09 0.30 40.50 0.40 58.25 5.01 

(P=0.05) 
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Table 21. Effect of foliar treatment with Atrinal (0, 500, 1000 and 2000 pglml) at the 

sapling stage of the plant on chages in number of days required for inception of leaf 

senescence (Senes. days), total fruit number (Fruit No.), total fruit weight (Fruit wt.) 

and total tuberous root weight (Root wt.) per plant. 

Plant development and treatments are the same as in Table 15. Data were recorded from 5 uniformly grown 

plants of each treatment. 

Plants raised Concn. of Senes. days Fruit No. Fruit wt. Root wt 

from Atrinal (f.lglml) (kg) (kg) 

0 142 155 57.9 12.8 

Intact 500 148 158 62.5 13.9 
I 

' 
fruit 1000 154 160 65.4 14.8 

2000 159 159 58.5 14.5 

LSD (P=0.05) 10.01 NS 4.00 1.20 

0 142 165 64.0 13.8 

Defies bed 500 168 168 69.8 14.9 

fruit 1000 175 175 73.8 16.2 

2000 163 163 64.5 15.7 

LSD (P=0.05) 11.80 NS 4.50 1.10 

NS = Not significant 
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Table 22. Effect of foliar treatment with Atrinal (0, 500, 1000 and 2000 pglml) at the 

preflowering stage of the plant on chlorophyll (Chi, mglg fresh weight) and protein (Pr, 

mglg fresh weight) contents in leaves of chayote. 

Sixty-day-old field grown plants, raised from intact and defleshed fruits, were sprayed with Atrinal or distilled 

water for 3 consecutive days. Data were recorded at 2 developmental stages i.e., fruiting stage and senile stage 

which correspond to 80- and 140-days of plant age respectively. 

Developmental Stages 

Plants raised Con en. of 

from Atrinal (pglml) Fruiting Senile 

Chi I Pr Chi 1 Pr 

0 2.85 63.15 0.33 21.07 

Intact 500 3.38 76.10 0.58 37.14 

fruit 1000 3.75 80.01 0.80 47.10 

2000 3.26 72.19 .. 0.49 36.01 

LSD (P=0.05) 0.21 5.90 0.03 2.15 

0 3.05 67.15 0.52 27.01 

Defleshed 500 3.55 88.95 0.83 42.27 

fruit 1000 3.92 99.01 0.98 48.98 

2000 3.54 82.54 0.77 39.90 

LSD (P=0.05) 0.28 6.20 0.05 4.01 
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Table 23. Effect of foliar treatment with Atrinal (0, 500, 1000 and 2000 J.lg/ml) at the 

preflowering stage of the plant on soluble (Sol, mg/g fresh weight) and insoluhle ( lnsul, 

mglg fresh weight) carbohydrate contents in leaves of chayote. 

Plant development and treatments are the same as in Table 22. Data were recorded at 2 developmental stages 

as mentioned in the same Table. 

Developmental S·t ages 

Plants raised Con en. of 

from Atrinal (J.Ig/ml) Fruiting Senile 

Sol I Insol Sol I Insol 

0 8.20 52.50 4.41 26.01 

Intact 500 11.98 82.50 7.58 38.95 

fruit 1000 13.88 86.80 8.95 48.80 

2000 12.15 77.29 7.80 39.50 
... 

LSD (P=0.05) 0.90 5.15 0.45 3.05 

0 8.38 55.01 5.02 31.18 

Defleshed 500 13.01 87.10 8.25 44.05 

fruit 1000 14.50 89.90 11.37 53.80 

2000 12.80 77.58 8.05 42.04 

LSD (P=0.05) 0.98 6.10 0.52 3.18 
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Table 24. Effect of foliar treatment with Atrinal (0, 500, 1000 and 2000 Jlg/ml) at the 

preflowering stage of the plant on RNA (pglg fresh weight) and DNA (Jig/g fresh 

weight) contents in leaves of chayote. 

Plant development and treatments are the same as in Table 22. Data were recorded at 2 developmental ~tagcs 

as mentioned in the same Table. 

Development a I Stages 

Plants raised Con en. of 

from Atrinal (pglml) Fruiting Senile 

RNA I DNA RNA I DNA 

0 510.5 59.5 301.1 37.6 

Intact 500 595.7 75.1 397.9 62.8 

fruit 1000 623.8 82.7 436.8 73.4 

2000 588.5 76.6 378.6 66.6 

LSD (P=0.05) 40.54 4.01 28.29 3.50 

0 545.8 61.7 335.8 52.0 

Defleshed 500 648.5 76.9 438.7 69.5 

fruit · 1000 701.0 85.2 486.9 78.8 

2000 639.8 72.8 442.2 65.4 

LSD (P=0.05) 45.80 50.95 30.04 4.95 
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Table 25. Effect of foliar treatment with Atrinal (0, 500, 1000 and 2000 pglml) at the 

preflowering stage of the plant on catalase (Cat, uniUg fresh weight/h) and peroxidase 

(Per, uniUg fresh weight/h) activities in leaves of chayote. 

Plant development and treatments are the same as in Table 22. Data were recorded at 2 developmental stages 

as mentioned in the same Table. 

Developmenta I Stages 

Plants raised Concn. of 

from Atrinal (pglml) Fruiting Senile 

Cat I Per Cat 1 Per 

0 130.5 95.0 62.1 26.5 

Intact 500 162.7 126.3 85.1 42.6 

fruit 1000 175.9 139.5 96.9 57.0 

2000 157.8 120.6 85.9 45.9 .. 

LSD (P=0.05) 12.05 9.50 6.14 2.50 

0 136.9 98.6 79.1 35.8 

Ddleshed 500 171.0 132.2 . 96.9 56.8 

fruit 1000 185.8 147.8 122.7 66.7 

2000 160.9 130.5 101.6 54.9 

LSD (P=0.05) . 12.80 8.98 6.69 3.05 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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Table 26. Effect of foliar treatment with Atrinal (0, 500, 1000 and 2000 J.lg/ml) at the 

pretlowering stage of the plant on IAA-oxidase (IAAox, unit/g fresh weight/h) and 

RNase (unit/g fresh weight/h) activities in leaves of chayote. 

Plant development and treatments are the same as in Table 22. Data were recorded at 2 developmental stages 

as mentioned in the same Table. 

Development a I Stages 

Plants raised Concn. of 

from Atrinal (f.lg/ml) Fruiting Senile 

IAAox I RNase IAAox I RNase 

0 78.25 211.75 94.90 296.50 

Intact 500 67.25 185.80 75.95 226.40 

fruit 1000 61.19 166.65 65.70 188.55 

2000 68.25 182.59 82.01 224.24 

LSD (P=0.05) 6.50 15.05 6.42 16.60 

0 69.95 201.75 88.01 241.75 

Defleshed 500 52.01 162.74 61.25 162.74 

fruit 1000 44.75 135.71 45.45 140.92 

2000 52.96 157.10 57.92 170.54 

LSD (P=0.05) 5.01 15.57 4.50 12.44 
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Table 27. Effect of foliar treatment with Atrinal (0, 500, 1000 and 2000 pglml) at the 

preflowering stage of the plant on vine length (V.L., em) and stem circumference (S.C., 

em) of chayote. 

Plant development and treatments are the same as in Table 22. Data were recorded at 2 developmental stages 

as mentioned in the same Table. 

Developmental Stages 

Plants raised Concn. of 

from Atrinal (pglml) Fruiting Senile 

V.L. I S.C. V.L. r S.C. 

0 525.8 5.49 554.9 5.65 

Intact 500 462.7 6.02 478.7 6.15 I 

fruit 1000 451.9 6.75 455.9 6.80 

2000 430.6 6.80 436.7 6.80 
.• 

LSD (P=0.05) 35.25 0.48 35.80 0.50 

0 567.7 5.85 598.9 6.05 

Defleshed 500 455.9 6.50 542.7 6.58 

fruit 1000 437.5 6.72 520.8 6.80 

2000 432.7 6.80 505.8 6.88 

LSD (P=0.05) 38.32 0.48 45.10 0.55 
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Table 28. Effect of foliar treatment with Atrinal (0, 500, 1000 and 2000 J.lg/ml) at the 

preflowering stage of the plant on changes in number of days required for inception of 

leaf senescence (Senes. days), total fruit number (Fruit No.), total fruit weight (Fruit 

wt.) and total tuberous root weight (Root wt.) per plant. 

Plant development and treatments are the same as in Table 22. Data were recorded from 5 uniformly grown 

plants of each treatment. 

Plants raised Concn. of Senes. days Fruit No. Fruit wt. Root wt. 

from Atrinal (J.lg/ml) (kg) (kg) 

0 142 155 56.8 12.9 

Intact 500 150 158 63.0 13.8 

fruit 1000 155 162 66.8 15.0 

2000 155 158 59.99 14.7 

LSD (P=0.05) 9.98 NS 5.05 1.20 

0 143 165 62.0 14.2 

Defleshed 500 150 170 70.1 15.0 

fruit 1000 156 178 74.0 16.8 

2000 156 165 65.8 15.9 

LSD (P=0.05) 11.01 NS 6.05 1.35 

NS = Not Singnificance 



Table 29. Effect of foliar treatment with Atrinal (Atl, 0 and 1000 pglml) at the 

preflowering stage followed by GA3 {100 pglml) and kinetin (Kin, 100 pg ml 

application at the flowering stage of the plant on changes in chlorophyll (Chi, mglg 

fresh weight) and protein (Pr, mglg fresh weight) contents in leaves of chayote. 

Sixty-day-old field grown plants, raised from intact and defleshed fruits. were sprayed with Atrinal or distilled 

water for 3 consecutive days at the preflowering stage. Such plants were subsequently treated with GA~ or 

kinetin for 3 consultive days at the flowering stage (70-day-old). Data were recorded at fruiting stage and 

senile stage which correspond to 80- and 140 days of plant age respectively. 

Development a I Stages 

Plants raised Treatments (pglml) 

from Fruiting Senile 

Chi r Pr Chi -r Pr 

Atl. 0 2.85 63.15 0.33 21.07 

Atl 0 + GA3 2.86 65.10 0.33 22.90 

Intact Atl 0 +Kin 3.80 73.80 0.86 32.10 

fruit Atl 1000 3.75 80.01 0.80 47.10 
.. 

Atl 1000 + GA3 3.75 83.05 0.85 50.20 

Atl 1000 + Kin 4.05 92.80 1.20 55.65 

LSD (P=0.05) 0.20 5.08 0.04 3.08 

Atl. 0 3.05 67.15 0.52 27.01 

Atl 0 + GA3 3.12 69.55 0.52 26.98 

Defleshed Atl 0 +Kin 3.95 75.41 0.98 39.80 

fruit Atl 1000 3.92 99.01 0.98 48.98 

Atl1000 + GA3 3.95 98.59 0.99 49.05 

Atl I 000 + Kin 4.33 120.69 1.35 60.25 

LSD (P=0.05) 0.30 6.01 0.50 3.05 
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Table 30. Effect of foliar treatment with Atrinal (Atl, 0 and 1000 pglml) at the 

preflowering stage followed by GA3 (100 pglml) and kinetin (Kin application at' the 

flowering stage of the plant on changes in soluble carbohydrate (Sol, mg/~ fresh 

weight) and insoluble carbohydrate (lnsol, mg/g fresh weight) contents in leaves of 

chayote. 

Plant development, hormonal treatments and recording of data are the same as in Table 29. 

Development a I Stage_s 

Plants raised Treatments 

from (pglml) Fruiting Senile 

Sol I Insol Sol I Insol 

Atl. 0 8.20 52.50 4.41 26.01 

Atl 0 + GA3 8.30 54.01 4.45 27.50 

Intact Atl 0 +Kin 8.41 62.10 5.05 36.96 

fruit At1 1000 13.88 86.80 8.95 -48.80 

Atl 1000 + GA3 14.05 85.06 8.95 49.05 

Atl 1000 +Kin 15.80 98.75. 10.15 58.90 

LSD (P=0.05) 0.72 5.88 0.50 2.90 

Atl. 0 8.38 55.01 5.02 31.18 

At1 0 + GA3 8.44 56.55 5.05 31.10 

Defleshed Atl 0 +Kin 9.95 78.77 8.01 42.18 

fruit Atl 1000 14.50 89.90 11.37 53.80 

Atl 1000 + GA3 15.05 90.50 12.01 55.05 

Atl 1000 + Kin 17.56 122.75 14.50 72.95 

LSD (P=0.05) 0.80 5.98 0.60 3.99 
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Table 31. Effect of foliar treatment with Atrinal (Atl, 0 and 1000 J.lg/ml) ~•• lht.· 

preflowering stage followed by GA3 (100 J.lg/ml) and kinetin (Kin, 100 J.lg/ml) 

application at the flowering stage of the plant on changes in RNA (fJg/g fresh weight) 

and DNA (J.Ig/g fresh weight) contents in leaves of chayote. 

Plant development, hormonal treatments and recording of data are the same as in Table 29. 

Developmenta I Stages 

Plants raised Treatments (J.Ig/ml) 

from Fruiting Senile 

RNA I DNA RNA I DNA 

Atl. 0 510.5 59.5 301.1 37.6 

Atl 0 + GA3 522.7 61.8 315.9 38.5 

Intact Atl 0 +Kin 598.9 75.5 370.8 50.7 

fruit Atl1000 623.8 82.7 436.8 73.4 

Atl 1000 + GA3 633.5 84.4 445.9 76.6 

Atl 1000 + Kin 705.8 95.6 502.8 88.50 

LSD (P=0.05) 40.66 5.16 28.33 

Atl. 0 545.8 61.7 335.8 •52.0 

Atl 0+GA3 557.9 66.0 242.9 54.1 

Defleshed Atl 0 +Kin 601.8 75.8 408.8 69.5 

fruit Atl 1000 701.0 85.2 486.9 78.8 

Atl 1000 + GA3 702.5 85.9 477.6 79.90 

Atl 1000 + Kin 782.9 98.9 438.9 87.99 

LSD (P=0.05) 50.18 5.99 30.69 5.05 
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Table 32. Effect of foliar treatment with Atrinal (Atl, 0 and 1000 pglml) at the 

preflowering stage followed by GA3 (100 pglml) and kinetin (Kin, 100 pglml) 

application at the flowering stage of the plant on changes in catalase (Cat, unitlg fresh 

weight/h) and peroxidase (Per, unitlg fresh weight/h) activities in leaves of chayote. 

Plant development, hormonal treatments and recording of data are the same as in Table 29. 

Developmental Stages 

Plants raised Treatments (pglml) 

from Fruiting Senile 

Cat I Per Cat I Per 

Atl. 0 130.5 95.0 62.1 26.5 

Atl 0 +GA3 132.7 94.0 62.2 28.7 

Intact Atl 0 +Kin 156.1 115.8 86.1 42.8 

fruit Atl1000 . 175.9 139.5 96.9 57.0 

Atl 1000 + GA3 180.2 144.7 95.0 57.0 

Atl 1000 + Kin 209.5 176.5 138.5 72.9 

LSD (P=0.05) 11.88 9.01 6.05 2.15 

Atl. 0 136.9 98.6 49.1 35.8 

Atl 0 + GA3 138.5 100.5 78.5 36.6 

Defleshed Atl 0 +Kin 166.9 128.7 96.9 58.8 

fruit Atl1000 185.8 147.8 122.7 66.7 

Atl 1000 + GA3 182.5 152.9 127.0 69.5 

At1 1000 + Kin 235.8 177.8 154.9 105.9 

LSD (P=0.05) 12.79 9.90 6.85 4.05 
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Table 33. Effect of foliar treatment with Atrinal (Atl, 0 and 1000 pglml) at the 

preflowering stage followed by GA3 (100 pglml) and kinetin (Kin, 100 pglml) 

application at the flowering stage of the plant on changes in IAA-oxidase (IAAox, 

unit/g fresh weight/h) and RNase (unit/g fresh weight/h) activities in leaves of chayote. 

Plant development, hormonal treatments and recording of data are the same as in Table 29. 

Development a I Stages 

Plants raised Treatments (pg/ml) 

from Fruiting Senile 

IAAox I RNase IAAox I RNase 

Atl. 0 78.25 211.75 94.90 296.50 

Atl 0 + GA3 75.10 207.85 90.70 288.95 

Intact Atl 0 +Kin 69.95 178.52 81.01 245.05 I 
I 

fruit Atl 1000 61.19 166.62 65.70 188.55 

Atl 1000 + GA3 62.90 164.92 65.05 182.90 

At11000 +Kin 50.05 143.25 51.20 149.66 

LSD (P=0.05) 

Atl. 0. 69.95 201.75 88.01 241.75 

Atl 0+GA3 68.68 189.80 85.20 236.80 

Defleshed Atl 0+ Kin 56.65 162.75 63.74 168.78 

fruit AtllOOO 44.75 135.71 45.45 140.92 

Atl 1000 + GA3 42.79 130.88 45.00 143.19 

Atl I 000 + Kin 31.75 109.70 33.79 125.01 

LSD (P=0.05) 6.05 12.75 4.88 13.08 
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Table 34. Effect of foliar treatment with Atrinal (Atl, 0 and 1000 pglml) at the 

· preflowering stage followed by GA3 (100 pglml) and kinetin (Kin, 100 pglml) 

application at the flowering stage of the plant on changes in vine length (V .L., em) and 

stem circumference (S.C., em) of chayote. 

Plant development, hormonal treatments and recording of data are the same as in Table 29. 

Developmental Stages 

Plants raised Treatments (pglml) 

from Fruiting Senile 

V.L. I S.C. V.L. I S.C. 

Atl. 0 525.8 5.49 554.9 5.65 

Atl 0 + GA3 598.9 5.49 639.5 5.62 

Intact Atl 0 +Kin 544.7 5.89 593.9 5.93 

fruit Atl1000 451.9 6.75 455.9 6.80 

Atl 1000 + GA3 530.7 6.80 565.7 6.87 

AtllOOO +Kin 470.6 7.29 508.9 7.36 

LSD (P=0.05) 40.05 0.52 42.88 0.55 

Atl. 0 5.67.7 5.85 598.9 6.05 

Atl O+GA3 6.51.9 5.92 663.8 5.98 

Defleshed Atl 0 +Kin 609.8 6.20 615.9 6.35 

fruit Atl 1000 437.5 6.72 520.8 6.80 

Atl 1000 + GA3 495.0 6.75 578.8 6.82 

Atl 1000 + Kin 472.7 7.38 501.9 7.48 

LSD (P=0.05) 45.01 0.53 45.72 6.62 
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Table 35. Effect of foliar treatment with Atrinal (Atl, 0 and 1000 J.lg/ml) at lht! 

preflowering stage followed by GA3 (100 J.lg/ml) and kinetin (Kin, lOOJ.lg/ml) 

application at the flowering stage of the plant on changes in number of days required 

for inception of leaf senescence (Senes. days), total fruit number (Fruit No.), total fruit 

weight (Fruit wt.) and total tuberous root weight (Root wt.) per plant. 

Plant development, hormonal treatments and recording of data are the same as in Table 29. 

Developmenta I Stages 

Plants raised Treatments (Jlg/ml) 

from Fruiting Senile 

Senes. days Fruit No. Fruit wt. Root wt. 

(kg) (kg) 

Atl. 0 142 155 56.8 12.9 

Atl 0 + GA3 145 168 62.16 - 12.8 

Intact Atl 0 +Kin 154 160 64.05 13.9 

fruit Atl1000 155 162 66.8 15.0 

Atl 1000 + GA3 153 175 65.01 15.0 

Atl 1000 + Kin 152 164 68.20 16.4 

LSD (P=0.05) 9.87 10.01 4.01 1.10 

Atl. 0 143 165 62.0 14.2 

Atl0+GA3 144 178 69.5 14.0 
Defleshed Atl 0 +Kin 156 170 70.5 15.5 
fruit Atl 1000 156 178 74.0 16.8 

Atl1000 + GA3 155 188 75.0 16.4 

Atl 1000 + Kin 166 176 78.5 17.8 

LSD (P=0.05) 9.78 1 I .90 5.42 1.25 
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Table 36. Effect of foliar treatment with Atrinal (Atl, 0 a.nd 1000 pglml) at the 

preflowering stage followed by GA3 (100 pglml) and kinetin (Kin, 100 pglml) 

application at the flowering stage of the plant on changes in total number of female and 

male flowers per plant. 

Plant development and hormonal treatments are the same as in Table 29. Data were recorded from 100-day-old 

plants. 

Plants raised Treatments No. of female flowers No. of male nowers 

from (pglml) per plant per plant 

Atl. 0 182.0 3645.8 

Atl 0 + GA3 215.8 4347.5 

Intact Atl 0 +Kin 199.8 3980.7 

fruit AtllOOO 180.5 4480.1 

Atl1000 + GA3 225.9 4598.0 

Atl 1000 + Kin 210.8 4272.9 

LSD (P=0.05) 16.75 300.95 

Atl. 0 182.5 4050.3 

Atl 0+ GA3 228.6. 4581.9 

Defleshed Atl 0 +Kin 198.5 39966.6 

fruit Atl 1000 183.7 3674.4 

Atl 1000 + GA3 239.5 4795.1 

Atl 1000 + Kin 211.8 4195.3 

LSD (P=0.05) 17.20 328.87 





"' iii 
:I 
"C ·;:: 
'5 
.E -0 ... 

Cl) 
.a 
E 
:I z 

"' iii 
:I 
"C ·;:: 
'5 
.E -0 ... 

CD .a 
E 
:I z 

Sheet1. 
t2~ 

Series -1 Cultivated 
Series - 2 Wild 

140 r------------------------------ ···------

120 

100 

80 

60 

. 40 

20 

0 
JULY 

80 

70 

60 

50 

40 

30 

20 

10 

0 
JULY 

AUG SEPT OCT NOV 

Months of occurrence 

Fig - I AbundatKe of Epilaclma demurili on Secltium edule 

AUG SEPT OCT NOV 
Months of occurrence 

Fig • 2 Abundance of Diapllaria nitidalis on Secltium edule 

-+-Series1 

-a-Series2 

DEC 

Series - 1 CulliYated 
Series - 2 Wild 

-+-Series1 

-a-Series2 

DEC 



30 

25 

Ill 
iii 20 
:I 
'C ·:;: 
:c 15 .E 
.... 
0 

0 10 
z 

5 

0 
JULY 

35 

30 

Ill 25 
iii 
:I 
'C 
> 20 :c 
.E .... 
0 .. 15 
Gl .a 
E 
:I z 10 

5 

0 
JULY 

Sheet2 

Series • 1 Cultivated 

Series - 2 -wrild 

126 

--~-··-·--~----~---·---~ 

AUG SEPT OCT NOV 

Months of occurrence 

Fig· 3 Abundance of Rabpllidopalpajoveicollis on Seclliwn edule 

AUG SEPT OCT NOV 
Months of occurrence 

Fig - 4 Abundance of Anasa lristis on Secllium edule 

! 

-+-Series1 

-II- Series2 

DEC 

Series - 1 Cultivated 
Series - 2 Wild 

-+-Series1 

-II- Series2 

DEC 



Sheet3 

45 .-------- ·---------·--······--·--·--·--··-----·-···--· 

40 

35 

Ill 30 'i 
:I 
'g 
·s; 

25 '6 
.5 -0 

20 ... 
Ql 

.&J 
E 
:I 15 z 

10 

5 

0 
JULY AUG SEPT OCT NOV 

Months of occurrence 

Fig - 5 Abundance of Macrocalamys sp on Sec!lium edule 

127 

Series - 1 Cultivated 

Series - 2 Wild 

-+-Series1 

-.-series2 

DEC 



Ill 
ii ::s 
"D ·s; 
:c 
.E 
.... 
0 .. 
CD .a 
E ::s z 

Sheet4 12R 

Series -1 Epilachna demurili 
Series - 2 Diaphania nitidalis 

Series - 3 Rabphidopalpa foveicollis 
Series - 4 A nasa tristis 

Series - 5 Macrocalamys sp 

140 .-----------------------------------------------------, 

120 

100 

80 

60 

40 

20 

I 
I 
! 
! 

0~--------------------------------------------------------~ 
JULY AUG SEPT OCT NOV DEC 

Months of occurrence 

Fig - 6 Species abundance of pestiferous populations on Seclrium edule in cultivation 

-+-Series1 

----- Series2 
~Series3 

_..,_Series4 

--..- Series5 



en 
iii 
:I 
"0 .> 
:0 
.E -0 ... 
Cll .c 
E 
:I z 

SheetS 

140 

120 

100 

80 

60 

40 

20 

Series - 1 Epilachna demurili 
Series - 2 Diaphania nitidalis 

Series - 3 Rabphidopalpa foveicollis 
Series - 4 Anasa tristis 

Series - 5 Macrocalamys sp 

~Series1 

---Series2 

-6- Senes3 

~enes4 

___._ Senes5 

0~----------------------------------------------~ 
JULY AUG SEPT OCT NOV DEC 

Months of occurrence 

Fig- 7 Species abundance of pestiferous populations on Sechium edule in Wild 



140 

120 

100 

Cll 
"i 
:I 80 'C ·:; 
:c 
·= .... 60 0 

c:i z 

40 

20 

0 
A 

140 

100 

Cll 
"i 80 :I 
'C 
> :c 
.E .... 
0 

60 c:i z 

40 

A 

Sheet6 

Fig. Dominance Diversity Curve of some 
Pestiferous invertebrate species on 

Sechium edule (SW) 

B 

8 

c 
Species Sequence 

Fig· 8 July 1993 (Cultivated) 

c 
Species Sequence 

Fig· 9 }uly 1993 !Wild) 

D 

D 

130 

E 

E 



Sheet? 

80 --- ~ --- -------·-·--------·· --·· ----- -. -- --

70 

60 

II) 50 ii 
::I 
'0 ·s; 
'6 40 .: .... 
0 

0 30 z 

20 

10 

0 
A B E c D 

Species Sequence 

Fig- 10 August 1993 (Cultivuted) 

80 

70 

60 

II) 

ii 50 
::I 
'0 ·s; 
'6 40 
.5 .... 
0 

0 z 30 

20 

10 

0 
A B E c D 

Species Sequence 

Fig • II August 1993 (Wild) 



Sheet8 

80 

70 

60 

Ill 50 
iii 
::J 
"C ·:;; 
:0 40 
.5 -0 

0 z 30 

20 

10 

0 
A B E c D 

Species Sequence 

Fig- 12 September 1993 (Cultivated) 

80 -----···----·--·······-------· -----·-··-·· 

70 

60. 

Ill 50 iii :s 
"0 
:~ 
"C 40 .5 
0 
0 30 z 

20 

10 

0 

A B E D c 
Species Sequence 

Fig· 13 September 1993 (Wild) 



Sheet9 

60 

50 

40 
"' "ii 
:I , 
~ , 30 .: -0 

0 z 
20 

10 

0 

B A D E c 
Species Sequence 

Fig- 14 October 1993 (Cultivated) 

70 

60 

50 

"' "ii 
:I 

40 , 
·:;: 
'6 
.: 
0 30 
0 z 

20 

10 

0 

A B 0 c E 

. Species Sequence 

Fig - 15 October 1993 (Wild) 



Sheet10 

50 -------··· ----- -- . -- ------------- ··--------- -------

45 

40 

35 
Ill 
iii 

30 :I 
"C 

> 
'6 25 
·= -0 20 
0 z 

15 

10 

5 

0 
B E A 0 c 

Species Sequence 

Fig- 16 November 1993 (Cultivated) 

80 ------------. 

70 

60 

Ill 
iii 50 
:I 
"C ·:; 
;; 40 
·= ..... 
0 

0 30 
z 

20 

10 

0 
A E B 0 c 

Species Sequence 
Fig - 17 November 1993 (Wild) 



Sheet11 

18 -·-·· -·----·-··----··------·· ··-------·-····- .. 

16 

14 

Ill 12 
'jij 
:I 
'C 10 "> 
'6 
·= ... 8 
0 

0 z 6 

4 

2 

0 
B A E D c 

Species Sequence 

Fig· 18 December 1993 (Cultivated) 

40 ··-·-·-----.-~ . 

35 

30 

Ill 
'jij 25 :I 
'C 

"> 
'6 20 
·= ... 
0 

0 15 
z 

10 

5 

0 
A B E D c 

Species Sequence 

Fig • 19 December 1993 (Wild) 





Plate t. A malU" spiny sprouting fruit. The fruit ""als severe! di"inct longitudinal groo"' o< channels and wnuting 

IS found to develop from the distal part of the fruit. 

Plate 2. A longitudinally dis~ected sprouting fruit with distally located smgle I arge and abundant fruit flesh. 



Plote J. De<•e/op;ng eho)'<)lo Seodhng "'" newly d"elopmg bronehed tendn/s. s.,,,, pi'"'''" '" de,. lop''" from " single pit. 

Plute 4. A chayote vine is seen growing over a scaffold (machan) in the expenmental field at Darjeding Go\'t. College 
campus. 



Plate 5. This plate shows tuberous underground roots. Unlike other cucurbits such tuberous root~ with abundant 

carbohydrate reserve are unique in chayote. 

Plate 6. A chayote vine with reproductive phase showing a long peduncle w11h a number of whill:.h male:: tlO\\I!f\ . Th~ 
mfloresence arise~ from leaf axils. 



Plate 7. This plate clearly reveal~ a female flower developing smgJy from leaf aJCtls. Female flower~ have infeno1 O\.ary 

surmounted by calyx and corolla. Calyx tube ts hemisphencaJ with 5 lobes. corolla rotate, deeply 5-panuc. 

Plate 8. 
A chayote vine i~ seen under fruiting conditiOn. From leaf axil an young spiny fruit 1 ~ lound hangmg bc~ide a 
long-~talked peduncle with a few male flowers . 



Plate 9. A spaneless whlltsh varie1y of frui1 with long stalk is developang from the leaf axil adJaCenl to a long peduncle 

with male tlo~er~ 

Plate 10. This plate reveal~ a freak of nature. Two fruits are developed from a single female llower. They are ~een united 

at the proximal part. and the distal pan tend to diverge. 



Plate 11. A female flower is sren pollinated by i~ects which are attracted by ncctors produced rrofu•dy in nee: i c~ 

Plate 12. A leaf plucked from a chayo1e vine is seen heavily infected with beetle. Sc-,mered necrotic spot~ with chlorotic 

leaf lamina are charactrristic of beetle anack on growmg vme 



Plote 13. A •orne<oos "'""';u" i> ""' <o d<fohate chayo<e plom ""''"8 a '"""8 impa.nnoo< of ""P Y<eld 

. . I f I . "~ are seen to be eateu·up b} C'Jterprll .tr<. Su~,: nn:; kl\t'S .-~·• .:•·t . 
Plate J4. Ur.der severe Jnfect10n young ca WI,.. 

and degreened. u ·I 



Plate 15. Th\ I t h J 

'· P " s ows cnomp mg of ocodrils '' well " """" twog; or chayrnc ""' " , '""'' or '"'"'''"" h) caterpillars. 

Plate 16. Golden bettie-induced leaf infection is ~ecn '" thi~ plate. Su~:h mfec!1on causig leaf ~:hlorosis and lc:aJ shot lwk. 



Plate 17. Mucrocalamys sp. a Mollu~can member is seen 10 thriw on leaf hunm.t of chayotc 1111!> auad; 1s rcponnlw r,• 
much less injurious. 

Plat~ 18. 
An Insect b found I<• lurhcnu· on rlc,h •{ tuberou. lOOt f ·I 

• ' , oJ l l.tyoto:. L'nJcr ~c· ,., .• 
reported to rapidly t 'hau,r carbohydrate reservl.' . - - .> 



Platel 9. Cha}ote fruns are often attacked by some msech wh1ch cause nccro~~~ of frurts both under attached condmon or 
under storage condit.on 

Plale 20. Some m!>cct:. nrc ~t','n w J( :m.: r t; • h ·h • eport ·d to ~uck leaf JUice and cause localized <.lcgrccnlllg and consequent 

damagc 





REFERENCES 

Adriansen, B. and H. Andersen. 1983 . Atrinal application on rooted nodal cuttings from 

Aeschynantlzus hildebrandii and Aeschynanthus speciosus. Tidsskr. P/allteav/. 87 : 

597-604. 

Agnew, W. H. and R. W. Campbell, 1983. Growth of Begonia X hiemalis as influenced by 

hand-pinching, dikegulac and chlonnequat. Hort Sci. 18 : 20 l-202. 

Albone, K.S. Gaskin, P. MacMilan, J. and Sponsel, V.M. 1984. Identification and 

localization of gibberellins in maturing seeds of the cucurbit Sechium edule, and a 

comparison between this cucurbit and the legume Phaseolus coccineus. Planta 162 : 

560-565. 

Appleby, A. P., W.B. Kronstad and C. D. Rohde. 1966. Influence of 2- chloroethyltrimcthyl 

ammonium chloride (CCC) on wheat (Triticum aestivumL.) when applied a~ a seed 

treatment. Agron. J. 58 : 435-437. 

Arnold, C. E. and J. H. Aldrich. 1983. Peach responses to dikegulac. Hort. Sci. 18 : 474-

476. 

Amon, D.l. 1949. Copper enzymes in isolated chloroplasts. Polyphenol oxidase in Beta 

Vulgaris. Plant Physiol. 24: 1-15. 

Arzee, T., H. Langenauer and J. Gressel. 1977. Effects ofdikegulac a new growth regulator 

on apical growth and development to three compositate Bot. Gaz. 138: 18-28. 

Audus, L.J. 1959. In Plant Growth Substances. Wiley (lnterscience), New York. 

Aung, L.H. and Flick, G.J. 1976. GiberelJins induced seedlins induced seedless fruit of 

chayote Sechium edule Swartz. Hon. Sci. 11 : 460-462. 

Aung, L.H. Fouse, D.C. and Kushad, M. 1991. The distribution of carbohydrates in the 

organs of Seclzium edule Sw., J. Hortic. Sci. 66(2) : 253-257. 



Banerjee, S. and Basu, P.S. 1991. Hormonal regulation of flowering and fruit tkvclopmcnt : 

I. effect of dikegulac and indole acetic acid on flowering and fruit de,·clopmcnt of 

-rrichosanthes dioica 53 : 171-177. 

Banerjee, S. and Basu, P.S. 1992. Hormonal regulation of flowering and fruit development : 

Effect of gibberellic acid and ethrel on fruit setting and development of Momordica 

charantia L. 34 : 63-70. 

Beevers, L. and F. S. Guernsey. 1967. Interaction of growth regulators in the st:nescence of 

nasturtium leaf discs. Nature. 214 : 941-942. 

Ben-Gad, D.Y., A. Altman and S. P. Monselise. 1979. Interrelationships of vegetative 

growth and assimilate distribution of Citrus limettioides seedlings in response to 

root-applied GA1 and SADH. Can J. Bot. 57 : 484-490. 

Bhattacharjee, A and K. Gupta. 198la. Effect of dikegulac on growth and correlative 

biochemical changes in leaves of sunflower (Helianthus annuus· L. cv. EC 68414 ). 

Biochem. Physiol. Pflanzen. 175 : 305-3 l 3. 

Bhattacharjee, A. and K. Gupta. 1981 b. Effect of dikegulac on plant growth and biochemical 

changes in treated and newly formed leaves of sunflower ( Helianthus annuus Lev. 

Modern). Indian J. Exp. Biol. 19 : 481-486. 

Bhattacharjee, A. 1984. Responses of sunflower plants towards growth retardants with 

special reference to growth, metabolism and yield. Ph.D. thesis. Burdwan University, 

India. 

Bhattacharjee, A. and K. Gupta. 1984a. Differential responses of sunflower (Helianthus 

annuus cv. Modem) towards high and low concentrations of dikegulac-sodium. 

Can. J. Bot. 62 : 495-500. 

Bhattacharjee, A. and K. Gupta.. 1984b. Effect of CCC, SADH and dikegulac , 

· on growth modification of a sunflower cultivar and its impact on yield. J. 

Indian Bot. Soc. 63 : 335- 340. 



I~X 

Bhattacharjee, A., S. Halder and K. Gupta. 1984. Influence of dikegulac and growth 

hormones on senescence and sink strength of sunflower and their impact on corp 

yield. Burdwan Univ. ln. Sci. I : 1-12. 

Bhattacharjee, A. and K. Gupta. 1985. Effect of dikegulac-sodium a growth retardant. ( 111 t I \t~ 

viability of sunflower seeds. Seed Sci. & Techno/. 13 : 165-174. 

Bhattacharjee, A., S. Roychowdhury and M. A. Choudhuri. 1986. Effects of CCC and Na­

dikegulac on longevity and viability of seeds of two jute cultivars. Seed Sci. & 

Techno[. 14: 127-139. 

Bhattacharjee, A. and M. A. Choudhuri. 1986. Chemical manipulation of seed longevity and 

stress tolerance capacity of seedlings of Corchorus capsular is and C. olitorius. Z. 

Pflanzenphysiol 125 : 391-400. 

Biswas, A.K. 1978. Studies on the mechanism of senescence in rice (Oryza sativa L. cv . 

. Java) : Hormonal and nutritional control of the process and its influence on yield. 

Ph.D. Thesis, Burdwan University, India (1978). 

Biswas, A.K. and Choudhuri, M.A. 1978. Differential behaviour of the flag leaf of intact 

rice plant during ageing. Biochem. Physiol. Pflanzen. 173 : 220-228. 

Biswas, A. K. and M. A. Choudhuri. 1986, Dikegtilac sodium-a potential water stress 

hardening agent. Indian. J. Exp. Bioi. 

Biswas, A.K. and Ghosh, A.K. 1999. Regulation of Senescence in Various Plallts Emkay 

Publications, Delhi, India. 

Bocion, P. F., W. H. de Silva, G. A. Huppi and W. Szkrybalo. 1975. Group of new 

chemicals with plant growth regulatory activity. Nature. 258: 142-144. 

Bocion, P. F., W. H. de Silva. 1976. Some effects ofdikegulac on the physiology of whole 

plants and tissues : Interactions with plant hormones. 91
h Int. Conf on Plant Growth 

Substances. Lausanne, Switzerland. Pp. 189-198. 



I.N 

Bocion, P. F. and W. H. de Silva. 1977.,!. Some effects of dikegulac on the physology of 

whole plants and tissues : Interactions with plant hormones. Plant Growth 

Regulation. 91h Int. Conf. on Plant Growth Substances. P. E. Pilet (ed.) Springer 

Verlag, Berlin. pp. 189-198. 

Bocion, P. F., W. H. de Silva, H. R. Walther and H. R. Graf. 1977. Versuche mit Atrinal bei 

Gerbera, Cychamen, Begonien and Fuchsien. Gartnerborse and Gartenwett. 27 : 

634-636. 

Bocion, P. F., W. H. de Silva, H. R. Walther and H. R. Graf. 1978. The effects of dikegulac 

on the flowering and growth of some ornamentals. Proceedings Joillt BCPC and 

BPGRG Symposium - Opportunities for Chemical Plant Growth Regulation. Pp. 

195-201. 

Cathey, H.M. 1964. Physiology of growth retarding chemicals. Ann. Rev. Pl. Physiol. 15 : 

271-202. 

Ceccarelli, R. and Lorenzi, R. 1982. Biosynthesis of GA9 in a Cell-free system of Sechium 

edule S. Z. Planzenphysiol. Bd. 108: 447-479. 

Ceccarelli, N. Lorenzi, R. 1983. Gib~erlins biosynthesis in endosperm and cotyledons of 

Sechium eduiJ~dds. Phytochemistry. 22: 2203-2205. 

Ceceraelli, N. and Lorenzi, R. 1990. In vivo gibberellin biosynthesis in endosperum of 

Sechium edule Sw. seeds Plant Physiol. 93: 1032-1036. 

Ceccarelli, N. Lorenzi, R. 1992. Role of Cotyledons and Gibberelllins in the Early Growth 

of Sechium Edule Sw. Plantlets. J. Plant Physiol. 140: 190-194. 

Cherry, J.H. 1962. Nucleic acid determination in storage tissue of higher plants. Plant 

Physiol. 37 : 670-678. 

Cheema. S. S., R. Singh, J. Singh and 0. P. Malhotra. 1975. Effects of meteorological 

conditions on the response of barley to cycocel under limited moisture conditions. 

IndianJ. Ecol. 2: 146-150. 

Chakravarty, H.L. 1973. Fasicles of Flora of India FASC II Cucurbitaceae pp. 100-101. 



140 

Choudhuri, M.A. and Chatterjee, S.K. 1.970. Seasonal changes in the levels of some cellular 

components in the abscission zone of Coleus leaves of different ages. Ann. Bot. 34 : 

275-278. 

Cook, O.F. 1901. The chayote: a tropical vegetable. USDA Div. Bot. Bull. 28: 7-31. 

CSIR (Council of Scientific and Industrial Research). 1972. The wealth of India : Raw 

materials, volume 9. PID, CSIR, New Delhi, India. 

Davies, C. R. and P. F. Wareing. 1965. Auxin directed transport of radiophosphorus in 

stems. Planta 65 : 139-156. 

Das Gupta, P. K., D. Chakravorty, D. A. Konar and P. Das Gupta, 1985. Ageing in Wing 

bean. Abst. Published in symp.vol. of National Seminar on physiology of Ageing 

Burdwan on Dec 13th & 14th 1985. 

Dey, B.K. and Jana, S. 1988. Effects of os antioxidants on dark induced changes in some 

biochemical parameters iri detached leaves of Sechium edule in Darjeeling hill of the 

Eastern Himalayas. Evniron, Ecol. 6: 381-385. 

De Silva, W. H., P. F. Bocion and H. R. Walther. 1976. Chemical pinching of azalea with 

dikegulac. Hort. Sci. 11 : 569-570. 

Dorrel, D. G. 1973. Controlling plant height in sunflowers with growth retardants. Can J. 

Plant. Sci. 53:417-418. 

Dhilon, N.P.S. and Shanna, B.R. 1987. Genetics of resistance to red pumpking beetle 

(Aulacophorafoveicollis) in summer squash (Cucurbita pepo L.). Theor Appl. Genet 

73, 711-715. 
~ 

Dolui, T.K. Jana, S 1988. Effects of phyto, hormones on some biochemical parameters 

during dark induced leaf senescence of Sechium edule on Darjeeling hill of the 

Eastern Himalayas. Bioi. Plant 30: 379-383. 

Elstner, E. F. 1982. Oxygen toxicity. Ann. Rev. Plant Physiol. 33 : 73-98. 

Engvild, K.C. 1989. The death hormone hypothesis. Physiol Plantarum 77: 282-285. 



141 

Evans, L.T. 1975. The Physiological basis of crop,yield. In: Crop Physiology. (L.T. Evens. 

ed.) pp. 327-335. Cambridge Univ. Press, London. 

Fillipovich, S.D. and Rowe, R.N. 1977. Effect of succinic acid 2, 2-dimethylhydrazide 

(SADH) on starch accumulation in young apple trees. J. Hort. Sci. 51: 367-370. 
fltt:l<.. 

~- ~"'1. G.J., Burnette, F.S. Aung, L.H. Ory, R.L. and St. Angelo, A.J. 1978. Chemical 

composition and biochemical properties of mirlitons (Sechium edule) and punple, 

green and white eggplants Solanum melongena). J. Agric. Food Clzem. 26 : 1000-

1005. 

Fridovich, I. 1976. Oxygen radical, hydrogen peroxide and oxygen toxicity. In : Free 

radicals in biology (ed. W. A. Prior) Vol. l,pp. 239-277. Academic Press. New 

York. 

Frydman, V.N. and Wareing, P.F. 1974. Phase change in Hedera helix. III. The effects of 

gibberellins, ABA and growth retardants on juvenine and adultivy. J. Exp. Bot. 25 : 

420-429. 

Ghosh, S. and Basu P.S. 1982. Effect of some growth regulators on sex expression of 

Momordica charantia L. Scientia Hortic. 17: 107-112. 

Ghosh, S. and Basu, P.S. 1983. Hormonal regulation of sex expression in Momordica. 

charantia; Physiol. Plant 57: 301-305 (Copenhagen). 

Ghosh, S. and Basu, P.S. 1984. Hormonal regulation of sex expression and some 

physiological and Biochemical changes in Luffa acutangula Roxb. Biochem. ---Physiol. Pflanzen. 179: 277-287. 

Gordon, S.A. and Weber, R.P. (1951). Colorimetric estimation of IAA. Plant Physiology. 

26, 192-195. 

Gressel, J. and N. Cohen. 1977. Effects of dikegulac, a new growth regulator, on RNA 

synthesis in~ Plant & Cell Physiol. 18:255-259. 



142 

Guardia, M.D. D. L., L. G. Tomes and J. Berengena. 1974. Effecis of growth regulators on 

sunflowers in the greenhouse and in field plots. Proc. 6
111 

Jilt. Sunflower Conf, 

Bucharest, Romania. Pp. 161-166. 

Jaafar, H. B. 1982. Release of bud dormancy in budded stumps and maxi stumps using 

growth substances. J. Rubber Res. Ins. Malaysia. 32 : 73-81. 

Halevy, A.H. and Wittwer, S.H. 1.966. Effect of growth retardants on longevity of 

vegetables, mushrooms, and cut flowers. Proc. Am. -Soc. Hort. Sci . 88 : 582-580. 

Halevy, A. H. and R. Shilo. 1970. Promotion of growth and flowering and increase in 

content of endogenous gibberellins in Gladiolus plants treated with growth retardant 

CCC. Physiol. Plant. 23 : 820-827. 

Halfacre, R. G. and J. A. Barden. 1968. Anatomical responses of apple leaf and stem tissues 

to succinic acid 2, 2-dimethyl hydrazide •. :Alar). Proc. Am. Soc. Hort. Sci. 93 : 25-

32. 

Haque, R. and Lama, P.C. 1996. Envioron, Ecol. 14: 949-954. 

Harada, H. 1968 . Retardation of the leaf senescence of Rumex obtusifolius L. leaves by 

growth retardants. Plant & Cell Physiol. 7: 701-703. 

Heursel, J. 1975. Results of experiments with dikegulac used on azaleas (Rhododendron 

simsii Planch) Medelingen Faculteit Land Bouwwetenschappen Gent. 40: 849-467. 

Hield, H:, R.M. Sachs and S. Hemstreet. 1978. Foliar spray and bark banding with dikcgul.t~ 

for ornamental tree growth inhibition. Hort. Sci. 13: 440-442. 

Hoad, G.V. and s.P. Monselise, 1976. Effects of succinic acid 2, 2-dimethyl hydrazide 

(SADH) on the gibberellin and abscisic acid levels in stem tips of M26 apple 

rootstocks. Scientia Horticulturat 4: 41-47. 

Hochachka, P.W. and G.N. Somero. 1973. Strategies of biochemical adaptation. P.l, 

Saundery Press, Philadelphia. 



143 

Hrebins'kyi, S.O., L.K. Horb, Y.l. Baran, O.V. Vasyleiyo and T.M. Merchuk. 1978. Effect 

of chlorocholine chloride on growth and lignification of shoots of ornamental tree 

species in the city of Lvov (USSR). Ukr. Bot. Zh. 35 : 322-325. 

Kar, M. and Mishra, D. 1976. Catalase, peroxidase, polyphenol oxidase activities during rice 

leaf senescence. Plant Physiol. 51: 315-319. 

Kessler, B., S. Spiegel and Z. Zolotov. 1967. Control of leaf senescnece by growth 

retardants. Natuat.213: 312. 

Khamis, M.E. W.A., T. Holubozicz and Z. Skowronski. 1979. Influence of foliar application 

of some growth regulators on U.st hardiness of one-year-old peach shoots. II., 

Influence of shoot-lignification. Fruit Sci. Rep. 6: 101-106. 

Kawabata, 0. and R.A. Criley. 1982. Growth retardation of Murraya Paniculata (L) Jack by 

dikegulac-sodium. Hort. Science. 17 : 1. 

Kaplya, A.V. and T.A. Moroz. 1976. Direction of growth processes and certain aspects of 

metabolism in fruit plants treated with chloro-choline chloride. Fiziol. Bio.~him. Ku/'t 

Rast. 8: 44-48. 

Knypl, J.S. 1967. Inhibition of chlorophyll disappearance in senescing leaf tissues by 

coumarin and growth retardants. Acta Soc. Bot. Pol. 36 : 589-603. 

Knypl, J.S. & Chylinska, K.M. 1972. Chlorophyll accumulation and protein synthesis in 

lettuce cotyledons treated with growth retardants, gibberellin and 

benzylaminopurine. Z. Pjlanzenphysiol. 66: 297-306. 

Kumar, A. and Purohit, S.S. 1997. Plant Physiology: Fundamentals and applications, Agro 

Botancia, Bikaner, India. 

Kuo, C.G. and Pharis, R.P. 1975. Effects of AM0-1618 and B995 on growth and endogenous 

gibberellin content of Cupressus arizonica seedlings. Physiol. Plant. 34 : 288-292. 

Lama, P.C., Shil, R. Roy, S. and Bhattacharjee, A. 1994. Varietal screening, developmental 

stages and some physiological and biochemical parameters of Sechium edule Sw. of 

Darjeeling Hills. 12 : 409-415. 



144 

Lama, P.C. 2000. Studies on Biology of Sechium edule Sw. in Darjeeling : lntluence of 

plants growth regulators on modification of growth, metabolism and yield. Ph.D 

Thesis, North Bengal University. 

Larson, R.A. 1978. Stimulation of lateral branching of azaleas with dikegulac-sodium 

(Atrinal). J. Hort. Sci. 53 : 57-62. 

Leopold, A.C. and Kriedemann, P.E. 1975. Plant Growth and Development. McGraw Hill. 

USA. 

Lorenzi, R., Vernieri, P. and Cecearelli, N. 1988. Cytokinins om emdps[er, pf Sechium 

edule Sw. Seeds. J. Plant Physiol. 133: 310-315. 

Lovett, J.V. and Campbell, D.A. 1973. Effects of CCC and moisture stress on sunflower. 

Expl. Agric. 9 : 329-336. 

Lovett, J. V. and P.W. Orchard. 1976. Morphological and anatomical changes induced in 

sunflower by chlormequat and their possible significance. Proc. 1" Int. Sunjlu1vt.:r 

Conf Krasnodar, USSR. pp. 323-331. 

Lorenzi, R. Verneri, P. and Ceccarelli, N. 1988. Cytokinins in Endosperm of Sechium edule 

Sw. Seeds. 133: 310-315. 

~owry, O.H., Rosebrough, N.J., Farr, A.L. and Randall, R.J. 1951. Protein measurement 

with Folin phenol reagent. J. Bioi. Chem. 193: 265-275. 

MacLeod, G. 1990. Volatile components of chayote. Phytochemistry, 29: 197-200. 

Maity, S., Banerjee, G., Roy, M., Pal, C., Pal, B., Chakrabarti, D. and Bhattacharjee, A. 

2000. Chemical induced prolongation of seed viability and stress tolerance. c..-+~ 
~ ~~ ~,- ~~ >et ~ T-c."''>I.JI "l.g.,.rr.nL 

Malstrom, H.L. and J.L. McMeans. 1977. A chemical method of prunning young pecan 

trees. Hort Sci. 12 : 68-69. 

Markham, R. 1955. Nucleic acids, their compounds and related compounds. In : Mtl•/cr11 

Methods of Plant analysis. Vol. IV (K. Paech and M.V. Tracey, eds.) pp. 246-304. 

Springer-Verlag, Berlin. 



145 

Mattia, F.B. 1983. Effects of Atrinal concentrations on transplan• , of three chile pepper 

cultivars, Capsicum annuum. Hart. Sci. 18: 170. 

Mattia, F.B. 1984. Response of chili pepper transplants to greenhouse and field appl icJ 

dikgulac-sodium sprays. Hort.Sci. 19 : 585. 

McCready, R.M. Gaggloz, J., Silviera, V. and Owens, H.S. 1950. Determination of Starch 

and amylase in Vegetables. Analyt. Chern. 22 : 1156-1158. 

Menhenett, R. and G. Hanks, 1983. Comparison of a new triazole retardant- pp 333 with 

ancymidol and other compounds on pot-grown tulips. Plant. Growth Regulation. I : 

161-173. 

Milthrope, F.L. and Moorby, J. 1988. An Introduction to Crop Physiology (2"d ed), 

Cambridge Univ. Press, Cambridge. 

Moriselise, S.P. Goren, R. & Halvey, A.H. 1966. Effect of E9, cycocel and benzothiazole 

oxyacetate on flower bud induction of lemon trees. Proc. Am. Soc. Hart. Sci. 89 : 

195-200. 

Monselise. S.P. and L. C. Luckwill. I974. Effects of succinic acid 2, 2-dimcthyl hydr~·./id1: 

( SADH) on the translocation of assimilates in apple. Sci entia Hart. 2 : 185- I 92. 

Moorby, S. I 977. Integration and regulation of translocation within the whole plant. In : 

Integration of activity in the higher plant. Soc. Exp. Bioi. Symp. 3 I : 425-454. 

Mukhia M., Yonzone M. and Sadhu, T.K. I982. Studies on squash (Sechium edule Sw.) of 

Darjeeling district. Indian Agric. 26 : 295-299. 

Mulliga~, D.R. and J.W. Patrick. I979. Gibberellic acid-promoted transport of assimilaces 

in stems of Phaseolus vulgaris L. Localised vs. remote sites of action. Planta, 145 : 

233-238. 

Munnich, H. and S. Koshuchowa. I 977. Influence of chlorocholine chloride (CCC) on 

lignification of plant organs. Bioi. Rundsch 15 : 186-188. 



Nooden, L.D., Khanak, G.M. and Okatan, Y. 1979. Prevention of monocarpic senescence in 

soybeans with auxin and cytokinin : an antidote for self-destruction. Science 206 : 

841-843. 

Nodden, L.D. and leopold, A.C. 1988. Senescence and Aging in Plants. Academic Press, 

San-Diego. 

Ogawa, Y. 1966. Acid, neutral and "Water Soluble" giboe~llin like substances occuring in 
.1' 

developing seed of Sechium edule Bot. Maz. (Tokyo) 79, 1-6. 

Orchard, P.W. and J.V. Lovett. 1976. Chlormeqkat induced drought avoidance in sunflower. 

Proc. 71
h Int. Sunflower Conf. Krasnodar, USSR, pp. 332-343. 

Orson, P. and A. M. Kofranek. 1978. Dikegu1ac-sodium as a pinching agent for evergreen 

azaleas J. Am. Soc. Hart. Sci. 103: 801-804. 

Osbrone, D.J. 1967. Hormonal regulation of leaf senescence. In Woolhouse 1967.305-321. 

Panse, V.G. and Sukhatme, P.T. (1967). Statistical methods for Agricultural Workers. 2"d 

edition, pp. 150-157. Indian Council of Agricultural Researchy, New Delhi. India. 

Patrick. J.W. 1979. An assessment of auxin-promoted transport in decapitated stems and 

wholeshoots of Phaseolus vulgaris L. Planta, 146: 107-112. 

Phelps, J.E., E.A. McGinnes, M. Saniewski, J. Pieniazek and M. Smolinski. 1980. Some 

anatomical observations on the effects of morphactin IT 3456 and ethrel on wood 

formation in Salix fragilis L. /A WA Bulletin. l : 76-82. 

Piggesi. A., Picciarelli, P., Ceccarelli, N. and Lorenzi, R. 1997. Cytokinin biosyntesis in 

endosperm of Sechium edule Sw. Plant Science, 129, 131-140. 

Prokash, G. 1977. Plant growth regulators and sex expression in flower buds of Momorclica 

charantia in vitro- Curr. Sci. 46 : I 0. 

Purohit. S.S. 1979. Studies with a new growth regulator dikegulac-sodium I. Effects on seed 

germination. seedling growth and chlorophyll biosynthesis. Cmnp. Phrsiol. Ecol. 4 : 

264-266. 



1-17 

Purohit, S.S. I980a. Studies with a new growth regulator : Dikegulac sodium II. Effects on 

protein, sugar and total oil content of Helianthus annuus L. Comp. Physiol. Ec1 ll. 5 : 

24-26. 

Purohit, S.S. l980b. Studies with a new growth regulator : Dikegulac sodium VI. Influence 

on some morphological parameters of B _.rassica campestris. Comp. Physiol. Ecol. 5 

: 83-85. 

Purohit, S.S. 1980c. Studies with a new growth regulator : Dikegulac-sodium III. Effects on 

root growth and negative geotropic response of Helianthus amwus L. Curr. Sci. 4lJ : 

403-404. 

Purohit, S.S. and K. Chandra. 1981. Effects of dikegulac-sodium on negative geotropic 

response, endogenous tryptophan and IAA-oxidase activity in Glycine max roots. 

Experientia. 37: 148-149. 

Rai, A.S. 2000. An investigation into the problems of maintenance of seed \·igour and 

viability under adverse climatic conditions of Darjeeling hills. Ph.D. Thcsi'. ~~~··nil 

Bengal University. 

Ramadas, V.S., Rao, J.V.S. and Rao, K.N. 1968. Changes in endogenous growth regulators 

during fruit development in Citrullus colocynthis. In Proceeding of International 

Symposium on Plant Growth Substances, Calcutta (ed. S.M. Sircar}, 41-46. 

Sabater, B. and M.T. Rodriguez. 1978. Control of chlorophyll degradation in detached 

leaves of Barley and Oat through effect on Kinetin on chlorophyllase level. Physiol 

Plant. 43 : 274-276. 

Sachs, R.M. and Mock, T. 1975. Growth retarding activity of foliar applied daminozide 

(SADH) in relation to its concentration in t.hree species. J. Am. Soc. Hort. Sci. 100 : 

210-212. 

Sachs, R.M., H. Hield and J. Debie. 1975. Dikegulac : a promising new foliar applied 

growth regulator for woody species. Hort. Sci. 10: 367-369. 



1-lX 

Sanderson, K.C. and W.C. Martin. 1977. Effects of dikegulac as a postsheraing shoot­

inducing agent on azaleas, Rhododendron spp. Hort. Sci. 12 : .337-338. 

Satoh, M., P.E. Kriedemann and B.R. Loveys. 1977. Changes in photosynthetic activity and 

related processes following decapiTation in mulberry trees. Physiol. Plam. 41 : 203-

210. 

Shemy, A. 1978. Chemical regulation of Citrus growth-influence of sodium dikegulac. 

M.Sc. (Ag) Thesis, Hebrew Univ. 

Shil, R. 1990. Some aspects of morphology, physiology and biochemistry of (Sechiwn 

edule) in Darjeeling hills. M.Sc. dissertation, North Bengal University. 

Shimokawa, k, 1983. Role of Ethylene in fruit ripening. In : Aspects of PhysioloRY and 

Biochemistry of Plant Hormones. S.S. Purohit (ed.) Kalyani Publishers. New Delhi. 

India pp. 175-200. 

Shu, L.J. and K.C. Sanderson, 1979. Comparisons of several chemical pinching agents on 

azaleas. Proc. SNA Res. Conf 24 : 201-202. 

Shulmann, G.N.Y. and S. Lavee. 1983. Effects of dikegulac on the vegetative development 

of grapevine (Vitis vinifera) and olive (Olea europea) shoots, Scientia Hmt. 21 : 

147-153. 

Singh, K., Nema, J.K.K. and Singh, O.P. 1991. Seasonal incidence, nature of damag<and 

biology of pod borer, Adisura atkinsona (Lepidoptera, Noctuidae) on pigeoapea 

(Cajanus cajan) in Madhya Pradesh (India). India Agric. Sic. 61 ( 1) 65-69. 

Skene, K.G.M. 1968. Increase in the leaves of cytokinins in bleeding sap of Vitis vinifera L. 

after CCC treatment. Science. 159: 1477-1478. 

Skene, K.G.M. 1969. A comparison of the effects of cycocel and topping on fruit set in Vi tis 
,....e, 

vinifra L. Aust. J. Bioi. Sci. 22 : 1305-11 . ,.. 

Smolinski, M., M. Saniewski and J. Pieniazek. 1972. The effect of morphactin IT 3456 on 

cambial activity and wood differentiation in Picea exce/sa. Bull. Acad. Polo11 . Sci. 

Ser. Sci. Bioi. 20 : 431-435. 



I·N 

Snell, F.D. and Snell, G.T. 1971. Colorimetric Methods of Analysis. Van Nostrand Reinhold 

Co., New York. IV AAA, 7-145. 

Soteres, K.~ .• Berberet, R.C. and R.W. 1984. Parasitic insects associated with lepidopterous 

herbivores on alfalfa (Medicago stiva) in Oklahoma (U.S.A.) Environ. Entromol., 

13(3), 787-793. 

Tezuka, T., H. Sekiya and H. Ohno. 1980. Control of elongation and thickening growth nf 

primary shoots and primary lateral shoots in 'Kyoho' grapes by CCC. J. Japan Soc. 

Hart. Sci. 49: 8-14. 

Thakur, C. Scientific cropproduction, Metropliton Book Co. Pvt Ltd., Delhi, India. 1975. 

Thimann, K.V. 1980. Senescence in plans. CRC press, Boca Raton, Florida. 

Thomas, H. and Stoddart, J.L. 1980. Leaf senescence. Annu. Rev. Plant Physiol. 31 

83-111. 

Thomas, T.H. 1985. Honnonal conrol of assimilate movement and compartmentation. In : 

Plant Growth substances 1985 (M. Bopp, ed.) pp. ~50-359. Springer-Verlag, Berlin, 

Heidelberg, 1986. 

VanStaden, J., Cook, E.L. and Nooden, L.D. 1988. Cytokinins and Senescence. In : 

Senescence and Aging in Plants (L.D. Nooden and A.C. Leopold, eds.) 281-328. 

Academic Press, New York. 

Vansuyl, G. and Zinsou, C. 1986. Accumulation of agmatine in ·Chayote (Sechium edule) 

leaves during development. Physiol. Plant. 64: 592-597. 

Walker, G.P., Nault, L.R. and Simonet, D.E. 1984. Natural mortality factors acting on 

potatos aphid (Macrosiphum euphorbiae) populations in processing tomat fields in 

Ohio (USA). Environ. Entomol. 13(3), 724-732. 

Wareing, P. F. and J.W. Patrick. 1975. Source-Sink relations and the partition of assimilates 

in the plant. In Photosynthesis and productivity in different environments (ed. J.P. 

Cooper). Cambridge Univ. Press, Cambridge, pp. 481-499. 

Weaver, R. J. 1972. Plant Growth Substances in Agriculture. Freeman & Co., Sanfransisco. 



1:"0 

Whitehead, F.H. 1965. Phenotypic adaptation in wind plants. Sci. Hort. 17 : .11-39. 

Wise, F.C. and W.C. Fonteno. 1980. Response of Petunia hyhrida cv. Happinness to Au·inal 

applications. Hort. Sci. 15 : 440. 

Wilson, M.R. and T.A. Nell. 1983. Foliar applications of BA mcrcasc branching of 

'Welkeri' Dieffenbachia. Hort. Sci. 18: 447-448. 

Williamson, d.L., Vaggas, R.I. and Harris, E.J. 1985. Status of3 pestiferous fruittly (Oistcra 

: Tephritidae) populations Kanai Hawai VSA foleswing Hurricane IW A. Proc. 

Hmvau, Entomol. Soc. 25. 145-154. 

Zilkah, S. and 1. Gressel. 1978. Differential inhibition by dikegulac of dividing and 

stationary cells in in vivo cultures. Planta, 142 : 281-285. 

Zilkah, S. and 1. Gressel. 1979. Cell suspensions for kinetic studies of inhibitor action : The 

rapid initial action of dikegulac on membrane properties on sito .. Planta 145 : 273-

278. 

Zilkah, S. and J. Gressel. 1980. Multistage disruption of protoplasts by dikegulac. Plant a. 

147: 274-276. 



Missing References (A~,.,..)~) 

Ackerson, R.C. 1984. Abscisic acid and precocious germination in soybean. J. Exp. Bot. 
35 : 414-421. 

Bhattacharjee, A. Gupta, K. and Purohit, S.S. 1986. Responses of plants towards 
dikegulac-sodium, a prospective growth retarding chemical. In Homwnal 
Regulation of Plant Growth and Development. Vol. III. S.S. Purohit(ed), Agro 
Botanical Publications, India. 

Jana, S., Barua, B. and Dalal, T. 1988. Effect of dikegulac on senescence in Canna indica 
and Coccinia cordifolia. Environ. & Ecol. 6: 597-599. 

Johnson, B. J. 1972. Effect of artificial defoliation on sunflower yields and other 
characteristics. Agron. J. 64: 688-689. 

King, R.W. 1982. Abscisic acid in seed development. In The Physiology and 
Biochemistry of Seed Development, Dormancy and Germination. A.A. Khan (ed), 
Elsevier Biomedical, Amsterdam. 

Lama, P.C. 1988. Influence of phytohormones on some biochemical parameters during 
dark-induced senescence of Sechium edule in Darjeeling hills of eastern 
Himalayas. North Bengal University. 

Paolo Vernieri, P. Perata, R. Lorenzi ~d N. Ceccarelli, 1989. Abscisic acid levels during 
early seed development in Sechium edule Sw. Plant Physiol. 91: 1351-1355. 

Sabater, B. 1984. Hormonal regulation of senescence. In Hormonal Regulation of Plallf 
Growth and Development. Vol. I. S.S. Purohit(ed), Agro Botanical Publications, 
India. 

Vozari-Hampe, M.M. , C. Viegas. C. Saucedo, S. Rosseto, G.G. Manica and O.G. 
Hampe. 1992. A lectin from Sechium edule fruit exudate. Phytochemistry, 31 
1477-1480. 


