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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 b¢coming 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 turn 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 daniage to the whole plants.
Leaves of plants atfacked by certain pests rapidly wilt as if the sap flow had been cut or
poisoned. Presence of permicious borer 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 E;iﬁlant is terminated shortly and yield becomes negligible or nil under severe infection.

- .- 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 1)
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 énd 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.
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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 m” 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,v 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 Methodolo‘gies for population study :

In order to study the pestiferons population on S. edule, weekly observations were
made from the very beginning of sprouting time of the plant. Juvenile and adult morphs of
different pestiferous populations invading the crop were collected ahd maintained in the
laboratory under preservation for identification. The population thsity of different species
was enumerated both in wild and cultivated ﬁélds. The feedingj’mr " 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. sfem, leaves and
reproductive parts) both in wild and cultivated fields. Metenglogical 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.
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RESULTS AND DISCUSSION

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

the life cycle of plant, Sechium edule.
1. Hadda Beetle :- Epilachna demurili
(@oleoptera : Coccinelhidae)

2. Red pumpkin Beetle :- Rabphidopalpa 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

éommunity.

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 [ to 5 .

In the Fig 1, abundance of Epilachna demurilion Sechium edule has been shown. The

population is represented by large number of individuals both in wild and cultivated areas
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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 occurrence.
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 foveicoléis (Fig 3) In the
cultivated men from an initial low level in July, population increased from August but
started to decliné 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 arcas
increases exponentially from August and reaches itsPA«l: in October but a population crash
is obtained afterwords as evident from a steadily debilitating bpopulation in November and
December. In the wild, population incrcése is however not as rapid as in the cultivation but a
rising trend is maintained till Oc stober, after which the population decline following a short

interval of equilibrium.

The population of Macracalamys 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 lite
cycle of the plant itself. Fruitivg of the plant is from the end of June to 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°% 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 plént.

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 and
Diaphania nitidalis. During September to November the most abundant populations of
pests belong to Rabphidopalpa foveicollis , Anasa tristis and Macrocalamys.sp. Therefore
both the periods (i.e July to September and September to November) need intensive

observation to reduce the crop productions by the pests.
Monthwise 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 héd peak abundance vduring 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, DiaphaWia 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 rccordedsu% species had a seggregated status trophic
(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 pesteferous
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 1s ‘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. November showed ‘B’, ‘E’, ‘A’, ‘D’, ‘C’ sequence in cultivated and ‘A’, °E’, "B,
‘D’, ‘C’ in wild conditions. Finally December witnessed the spécies 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 resuit is\cqually 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 :li¢ some less
important pest species. Therefore, all these species need intensive surveillance for the better

production of Sechium edule crop.
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Dia | (;R;'\PHICAL REPRESENTATION OF THE
LIFE CYCLE OF Sechium edule.



89

>o|nbay!pP WNIPOS }O 34N}dNILS

cea

PNOQOODJ

EHD

OtH




90

International \Boundry )
Shalte — -« v et e e

- Distriet —e —e 0 . —.
Rivﬂ‘ W
Chayte exdbimalion 7
ayjo e wa&L;Lo& J

Dla ‘ «
‘ p a ) ' 2 d t ] 2 d‘"le (u"" t arey
\ ma 0‘ l) rjeeltn 1stric bh()w ng (h ation ¢



Jatbles




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) (cm) (cm) (® density length
(per ¢cm) (mm)
A 12.2 8.6 19.0 469.5 | Greenish white 0 - Hairless fruits
'B. 15.5 8.9 228 | 5708 | Green 0 - Hairless fruit
C 14.0 8.2 209 425.0 | Yellow green 10 3 Evenly distributed on
the whole surface .
D 8.7 7.2 14.8 208.9 | Yellow green 22 5 Hairs coarse, uniformly
E 14 45 112 105.7 | Yellow green 6 3 Arranged on the
longitudinal surfacé of
the fruit
F 10.9 7.0 15.9 2929 | Yellow green 12 4 Randomly scattered
over the whole surface
G 11.8 6.8 16.0 327.7 | Yellow 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 119 8.8 19.0 370.2 | Whitish green 4 2 Sparsely distributed
over tﬁe whole surface
J 10.0 8.9 17.7 2905 | Yellow green 0 - Hairless fruits
LSD i‘02 0.68 1.28 14.0 0.35 0.19 -

(P=0.05)
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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 1545 Sprouting takes place from the apical notches of
the propagating fruit.

First leaf emergence phaSe 2143 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 tendrils initiate.

Sapling phase 30-4815 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 777 Single fruit with apical notch and several deep
longitudinal groves or channels, more pronounced
toward the ends; surface hairs prominent.

Log phase of growth 55-90x10 '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.

Déath phase 160£8 Above ground pért dies, underground part remains

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 pei-
(cm) 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
55.28 28.19 15.92 298.40 7.50

LSD (P=0.05)

Table 4. Summary of meteorological observations during the year 1992 at
Darjeeling*
MONTH TEMPERATURE(’C) | RELATIVE HUMADITY TOTAL
, (%) RAINFALL mm
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°55'N
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Summary of Meteorological observations during the year 1993 at
Darjeeling*
MONTH TEMPERATURE’C | RELATIVE HUMADITY TOTAL
(%) RAINFALL mm
MEAN MEAN 8.30 HRS. 17.30
MIN MAX. HRS.
JANURAY 7.07 7.07 83.78 ’ 84.50 48.0
FEBRUARY 8.78 12.98 - 85.21 86.71 6.0v
MARCH 13.48 17.22 72.11 73.25 25.5
APRIL 17.17 19.20 " 80.12 81.23 39.0
MAY 19.15 20.88 84.88 84.90 281.0
JUNE 18.77 19.88 86.77 90.11 587.0
JULY 20.78 21.74 93.77 97.11 594.0
AUGUST 20.58 22.44 96.77 98.38 651.4
SEPTEMBER 20.95 21.75 94.22 95.71 532.5
OCTOBER 17.75 19.28 85.70 86.29 2.0
NOVEMBER 15.19 17.00 82.17 83.21 NIL
DECEMBER 10.01 12.78 80.11 82.28 9.0
AVERAGE 15.80 17.68 85.46 86.97 T=2775.4

*Longitude : 88°12'E Place : Darjeeling Town Altidue : 2134M Latitude : 26°55'N
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Table 6. Summary of Meteorological observations during the year 1994 at Darjeeling*

MONTH TEMPERATURE(’C) | RELATIVE HUMADITY TOTAL
| (%) RAINFALL mm
MEAN | MEAN | 830HRS. | 17.30 HRS.
MIN MAX.
JANURAY 6.14 10.17 73.44 75.81 NIL
FEBRUARY | 7.0l 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 | 2098 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 34
AVERAGE 14.74 19.67 83.85 85.82 T=2149.3

*Longitude : 88°12'E Place : Darjeeling Town Altiduds 2134M Latitude : 26°55'N
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Table 7. Meterological data recorded during tye year 1995 at Darjeeling*

MONTH TEMPERATURE(C) | RELATIVE HUMADITY TOTAL
(%) RAINFALL mm
MEAN | MEAN | 830HRS. | 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 1038 | 15.09 78.59 70.77 21.5
APRIL 12.87 20.28 72.85  80.69 335
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 1100.00 398.0
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=2691.49

*Longitude : 88°12E Place : Darjeeling Town Altidude 2134M Latitude : 26°55'N
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Table 8. Effect of pretreatment with Atrinal (0, 500, 1000 and 2000 pg/ml) on intact
and defleshed fruit of chayote on chlorophyll (Chl, mg/g fresh weight) and protein (Pr,
mg/g 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
(ug/ml)
Chi Pr Chl Pr Chl Pr Chl | Pr Chl Pr
0 249 22.50 3.10 65.51 3.55 74.20 281 6250 032 19.80
Intact 500 2.72 35.75 3.45 78.55 3.61 80.71 2.88 6501 035 21.70
Fruit 1000 3.05 38.80  4.02 8425 365 8025 294 6645 035 21.01
2000 2.75 3370 350 70,69 352 7550 285 63.10 034 2050
LSD 0.210 3.50 0.28 6.15 NS NS NS NS NS NS
(P=0.05)
0 2.78 28.75 340 75.05 385 8570 305 66.01 049 2555
Defleshed 500 2.95 40.50 3.88 85.40 3.98 88.76 320 7081 058 25.95
fruit 1000 3.25 46.65 4.60 90.30 4.02 92.38 325 7260 0.58 2701
2000 2.68 40.15 3.35 80.12 3.70 86.01 325  67.11 062 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 pg/ml) on in_tact
and defleshed fruit of chayote on soluble (Sol, mg/g fresh weight) and insoluble (Insol,
mg/g 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

Developmental Sfages
Pretreating | Concn. of |
Sample . Atrinal Seedling Sapling Preflowering Fruiting Senile
| (ug/ml)
Sol Insol | Sol Insol Sol Insol Sol | Insol | Sol | Insol
O 547 60.18 723 7570 1090 81.10 .8.01 5271 435 2515
Intact A 500 6.70 7275 1090 86.70 _ 1115 83.65 820 5190 435 25.00
Fruit v 1000 7.20 7580 1225 9039 1172 85.80 865 5501 440 2625
2000 5.89 68.85 10.05 78.18 11.88 78.01 7.78 5241 432 2520
LSD 0.75 6.19 1.8 6.90 NS NS NS NS NS NS
(P=0.05)
0 6.50 67.10 850 8320 1295 86.69 8.38 54.15 505 30.08
Defleshed 500 8.20 79.67 1025 92,15 13.05 90.01 840 57.10 5.10 32.05
fruit - 1000 8.66 78.35 1205 98.72 13.60 92.40 852 5891 525 33.19
2000 758 7666 998 9450  12.99 88.20 844 5536 510 3095
LSD 0.70 590 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 pg/ml) on intact
and defleshed fruit of chayote on RNA (ug/g fresh weight) and DNA (pg/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.

Developmental Stages

Pretreating | Concn. of

Sample Atrinal . Seedling Sapling Preflowering Fruiting Senile
(ng/ml) .
n RNA | DNA | RNA | DNA | RNA | DNA | RNA | DNA | RNA | DNA
0 4705 705 5358 827 5487 786 5159 609 2887 38.7
Intact 500 5.60.8 852 6339 85.0 580.8 82.7 . 5285 63.0 307.2 40.1

Fruit 1000 590.2 908 649.8 885 5855 850 5407 655 3109 415
2000 5509 80.6 5989 846 5572 828 5205 61.8 2975 389

ISD |3880 850 4805 NS NS NS NS NS NS NS

(P=0.05)
0 5202 77.0 5789 889 889 6015 856 5432 606 506
Defleshed 500 5706 88.0 6457 920 920 6351 887 5605 633 520
fruit 1000 | 6298 929 6669 958 958 6395 900 5699 648 525

2000 588.7 845 6304 913 913 6336 877 556.1 609 4938
LSD 4295 7.05 50.75 NS NS NS NS NS NS NS

(P=0.005)

NS = Not significant
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Table 11. Effect of pretreatment with Atrinal (0, 500, 1000 and 2000 pg/mi) on intact
and defleshed fruit of chayote on catalase (Cat, unit/g fresh weight/h) and peroxidase

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

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

Developmental Stages
Pretreating | Concn. of B
Sample Atrinal Seedling Sapling Preflowering Fruiting Senile
(ug/ml)
Cat | Per Cat Per Cat Per Cat Per Cat | Per
0 1207 305 1395 782 1465 859 1307 967 606 256
Intact 500 1408 457  165.9 84.8 150.5 869 1322  96.7 63.3 258
Fruit 1000 1586 522 1776 927 1535 900 1345 1000 650 202
2000 137.0 389 159.0 90.1 149.5 88.8  128.7 96.9 61.7 270
LSD 1052 401 1205 6.50 NS NS NS NS NS NS
(P=0.05)
0 1405 385 1576 900 1599 97.1 1395 1008 779 365
Defleshed 500 1549 459 1770 979 1620 101.0 1417 989 775 370
fruit 1000 1669 567 1875 1147 1652 1052 1480 1030 82.5 37.1
2000 1534 438 1802 988 1589 995 1428 985 808 369
LSD 11.80 4.05 1380 8.15 NS NS NS NS NS NS
(P=0.005)

NS = Not significant
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Table 12. Effect of pretreatment with Atrinal (0, 500, 1000 and 2000 pg/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.

Developmental Stages

Pretreating | Concn. of

Sample Atrinal Seedling Sapling Preflowering | Fruiting Senile
(ug/ml)
TAA ox | RNase | IAAox | RNase | IAAox RNase IAAox RNase IAAox RNase
0 2450 80.75 29.10 - 93.01 6935 170.11 80.69 21552 96.40 292.7()
Intact 500 18.01 7272 2501 8990 70.16 16251 81.15 21080 9425 288.15
fruit 1000 16.50 60.59 2250 8098 6795 161.80 7790 206.10 - 9229 28275

2000 1990 6640 2725 8554 68.80 169.50 80.05 21322 9620 28563

LSD 150 690 2.01 698 NS NS NS - NS NS NS

(P=0.05)
0 2270 77.34 2591 87.90 61.82 150.90 70.24 198.72 86.85 24444
Defleshed 500 1695 68.75 22.01 | 80.14 60.15 148.34 68.80 190.31 8550 238.14
fruit 1000 1580 6505 19.95 7733 5890 14490 66.88 188.90 84.19 23292

2000 1840 70.15 23.14 7875 59.75 149.11 7001 19375 86.05 240.70
LSD 148 601 204 705 - 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 pg/ml) on intact

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

cm) at different developmental stages of the plant.

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

Developmental Stages
Preéreating Concn. of
Sample Atrinal Seedling Sapling * | Preflowering Fruiting Senile
(ng/ml)
V.L. | 8§.C. | VL. | S.C. | V.L. | S.C. VL. | S.C.| VL. S.C.
0 527 105 1315 198 3192 366 5309 558 5504 5.70
Intact -500 458 145 1129 240 3129 385 5285 570 5427 5.78
ffuit 1000 436 159 1084 252 3098 388 5207 575 538.{) 5.85
2000 385 164 1007 260 3052 390 5100 575 5329 5.92
LSD 401 013 1052 020 NS NS NS NS NS NS
(P=0.05)
0 586 125 1489 230 3405 389 5628 590 5059 6.10
Defleshed 500 501 153 1327 260 338.7 3.98 5487 598 585.2 6.21
fruit 1000 459 160 1258 266 3359 405 5402 6.18 5798 6.30
2000 409 1.68 1203 274 3265 408 5369 624 7 568.7 6.33
LSD 420 015 1250 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 pg/ml) on intact
and defleshed fruit of chayote 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.

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 | FruitNo. | Fruitwt. | Root wt.

sample (pg/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 pg/ml) at the
sapling stage of the plant on chlorophyll (Chl, 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 defleshed fruits, were sprayed with Atrinal or
distitled water for 3 consecutive days. Data were recorded at 4 developmental stages i.e, sapling stage,
preflowering state, fruiting stage and senile state which correspond to 40-, 60-, 80- and 140 days of plant age

respectively.

Developmental Stages
Plants | Concn. of
raised | Atrinal Sapling Preflowering Fruiting Senile
from (ng/ml)
Sol Insol Sol Insol Sol Insol Sol Insol
0 7.19 71.90 10.05 79.15 8.20 52.90 4.32 24.88
Intact 500 6.05 62.50 1050 77.90 11.20 70.12 6.52 33.70
fruit 1000 5.90 58.90 11.01 7788 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 8221 12.82 85.90 8.25 53.86 498 29.75
Defles 500 6.25 69.50 11.99 86.28 11.57 73.05 7.05 36.95
hed 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 8201 .11.05 68.51 7.10 38.80
LSD(P=0.0 0.48 6.60 ‘ NS NS 0.92 5.65 0.45 3.01
3)

NS = Not significant
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Table 16. Effect of foliar treatment with Atrinal (0, 500, 1000 and 2000 pg/ml) at the
sapling stage of the plant on soluble (Sol, mg/g fresh weight) and insoluble (Insol, mg/g

fresh weight) carbbhydrate 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.

Developmental Stages

Pretreating Con_cn. of
Sample Atrinal Sapling Preflowering . Fruiting Senile
(ng/ml)
Chl Pr Chl Pr Chl Pr Chl Pr
0 307 6379 350 7258 280 60.80 0.32 20.15
Intact 500 243 5759 382 7057 325 6850 048 28.28
fruit 1000 230 5410 390 7390 3.66 75.58 0.66 3575

2000 218 . 5225 375 6995 315 67.19 0.40 27.80

LSD 0.20 5.01 0.24 NS 0.28 6.05 0.03 NS
(P=0.05) |
0 341 7290 383 8677 312 6731 0.52 26.88 -
_Deﬂwhed 500 302 6290 420 8250 349 76.10 0.70 36.7‘5
fruit 1000 - 295 5885 435 8195 378  80.80 0.85 40.90

2000 290 5599 409 7980 348 75.20 0.69 35.95
LSD(P=0. { 029 6.11 0.35 NS 030 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 pg/ml) at the
sapling stage of the plant on RNA (pg/g fresh weight) and DNA (ug/g 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.

Developmental Stages

Plants Concn. of
raised from | Atrinal Sapling Preflowering Fruiting Senile
(ug/ml) B
RNA | DNA RNA DNA RNA DNA RNA | DNA
0 528.9 78.8 550.8 77.8 511.3 62.1 2855 390
Intact 500 460.5 61.6 530.1 76.8 570.1 70.1 360.8  55.9
fruit 1000 440.9 56.9 5189 72.9. 592.7 75.2 395.1 620
2000 | 426.2 518 5152 70.9 561.6  69.5 3527 588
LSD 38.75 5.95 NS NS 42.50 | 5.80 2595 4.6
-. (P=0-.05)
0 5775 859 595.2 85.0 548.4 64.7 340.1 538
Defleshed 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 80.9 640.0 76.9 4407  69.8
2000 480.5 59.5 560.9 80.5 592.7 71.8 4075 609
LSD(P=0.0 | 42.80 6.08 NS NS 455 5.34 3295 5.00
5)

NS = Not significant
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Table 18. Effect of foliar treatment with Atrinal (0, 500,‘1000 and 2000 pg/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.

Developmental Stages
Plants Concn. of
raised from | Atrinal Sapling Preflowering Fruiting Senile
(ug/ml) _
Cat Per Cat Per Cat Per Cat Per
0 1389 818 1426 857 1286 949 920 271
Intact 500 110.7 652 1387 82.5 148.7 112.7 76.8 38.8
fruit ;1000 101.5 607 1352 80.8 160.8 119.8 88.9 49.6
2000 928 579 1329 796 142.7 103.5 71.1 40.9
LSD 901 598 NS NS 1095 - 8.57 6.05 - 3.00
(P=0.05)
0 1549 916 1590 98.1 1376 . 975 78.4 37.8
Defleshed 500 109.8 781 1527 - 955 156.8 120.7 89.7 48.6
fruit 1000 1025 760 149.8- 93.7 167.2 128.1 108.7 54.9
- 2000 958 709 1479 925 149.9 115.9 92.8 45.5
LSD 9.14 666 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 pg/mi) 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.

(P=0.05)

Developmental Stages
Plants Concn. of
raised from | Atrinal Sapling Preflowering Fruiting Senile
(ng/ml)
JAAox | RNase | IAAox | RNase | IAAox | RNase | JAAox | Rnase
0 30.90 92.50 68.75 17470  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 5725 15374 59.90 171.8 73.49 201.59
2000 45.90 118.05 61.10 163.81 65.81 185.5 85.81 236.95
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 15272 6699  196.65  84.50 241.18
Defleshed 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 12591  52.18  153.61 58.50 172.05
2000 46.15 - 117.35 53.01 14101 5810 167.90 68.88 198.80
LSD 3.05 8.10 4.90 10.50 4.80 14.90 6.00 16.19
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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., cm), and stem circumsference (S.C., cm)

at different developmental stages 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.

Developmental Stages

Plants Concn. of
raised from | Atrinal Sapling Preflowering Fruiting Senile
(ng/ml) }
V.L. | S.C. V.L. S.C. V.L. S.C. V.L. S.C.
0 1286 201 3147 3.61 524.8 5.65 546.7 - 5.65
Intact 500 1109 228 2876 4.05 4755 598 489.5 592
fruit 1000 1037 278 2759 4.38 460.2 6.60 460.7 6.62

2000 939 290 2667 4.49 439.8 6.78 445.8 6.78

LSD 9.01 020 2308 035 40.55 0.50 35.51 0.49

(P=0.05)
0 145.5 235 3372 3.86 554.9 6.10 612.8 6.10
Defleshed 500 1262 278 2836 4.38 468.7 6.44 571.0 . 6.42

fruit ‘ 1000 1059 301 26438 4.75 451.0 6.68 536.5 6.78
2000 95.8 320 2501 4.86 4437 6.80 5189 6.96
LSD 9.00- 027 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 pg/ml) 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 (pg/ml) (kg) (kg)

0 142 155 57.9 12.8

Intact 500 148 158 62.5 13.9
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

Defleshed 500 - 168 | 168 69.8 14.9

fruit ' 1000 175 175 7.3.8 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 pg/ml) at the
preflowering stage of the plant on chlorophyll (Chl, mg/g fresh weight) and protein (Pr,

mg/g 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.¢., fruiting stage and senile stage

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

Developmental Stages
Plants raised | Concn. of
from Atrinal (ug/ml) Fruiting Senile
Chl Pr Chl Pr
0 2.85 63.15 0.33 21.07
Intact 500 338 76.10 0.58 37.14
fruit 1000 3.75 80.01 0.80 47.10
© 2000 3.26 72.19 049 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




Table 23. Effect of foliar treatment with Atrinal (0, 500, 1000 and 2000 pg/ml) at the
preflowering stage of the plant on soluble (Sol, mg/g fresh weight) and insoluble (Insol,

mg/g 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 Stages
Plants raised | Concn. of
from Atrinal (pg/ml) Fruiting Senile
Sol Insol Sol 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 v 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 pg/ml) at the
preflowering stage of the plant on RNA (pg/g fresh weight) and DNA (ng/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 stages

as mentioned in the same Table.

Development al St'ages
Plants raised | Concn. of ‘

from Atrinal (ug/ml) Fruiting Senile
RNA DNA RNA DNA
0 510.5 59.5 301.1 37.6
Intact 500 595.7 75.1 3979 62.8
fruit 1000 623.8 82.7 436.8 734
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 ug/ml) at the

preflowering 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 22. Data were recorded at 2 developmental stages
as mentioned in the same Table.

Developmental Stages
Plants raised | Conen. of
1 from Atrinal (pg/ml) ‘ Fruiting Senile
Cat Per Cat Per
0 1305 950 621 26.5
Intact 500 162.7 126.3 85.1 426
fruit 1000 1759 139.5 96.9 57.0
2000 157.8 1206 85.9 459
LSD (P=0.05) 12.05 950  6.14 2.50
0 136.9 98.6 79.1 358
Defleshed 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
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Table 26. Effect of foliar treatment with Atrinal (0, 500, 1000 and 2000 pg/ml) at the
preflowering 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.

Developmental Stages
Plants raised | Concn. of
from Atrinal (ug/ml) Fruiting Senile
TAAox RNase TIAAox 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) 650  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 4545 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 pg/ml) at the

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

cm) 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 al Stages
Plants raised | Concn. of '

from Atrinal (ug/ml) Fruiting Senile'
V.L. S.C. V.L. S.C.
0 525.8 5.49 554.9 5.65
Intact 500 462.7 6.02 478.7 6.15
fruit 1000 451.9 6.75 4559 6.80
2000 430.6 6.80 436.7 6.80
LSD (P=0.05) | 3525 0.48 35.80 0.50
0 567.7 585 598.9 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 pg/ml) at the
preflowering siage of the plant on changes in number of days required for inception of
leaf sencscence (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 (pg/ml) (kg) (kg)
0 142 155 56.8 12.9
Intact 500 150 158 63.0 13.8
fruit 1000 155 162 66.8 150
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 - 178 740 168
2000 156 165 65.8 15.9
LSD (P=0.05) { 11.01 NS 6.05 1.35

NS = Not Singnificance
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Table 29. Effect of foliar treatment with Atrinal (Atl, 0 and 1000 pg/ml) at the
preflowering stage followed by GA; (100 pg/ml) and Kinetin (Kin, 100 pg ml
application at the flowering stage of the plant on changes in chlorophyll (Chl, mg/g

fresh weight) and protein (Pr, mg/g 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.

Developmént al Stages

Plants raised | Treatments (ug/ml)
from Fruiting Senile
Chi Pr Chl Pr

At 0 285 63.15 033 21.07
Atl 0 + GA, 286 65.10 0.33 22.90

Intact At 0 + Kin 380  73.80 0.86 32.10

fruit A 1000 375 8001 0.80 47.10
Atl 1000 + GA, 375 83.05 085 5020
Atl 1000 + Kin 405 9280 1.20 . 5565
LSD (P=0.05) 0.20 5.08 0.04 3.08
ALl 0 305 67.05 0.52 27.01
At 0 + GA, 312 6955 052 26.98

Defleshed | At 0 + Kin 395 7541 0.98 39.80

fruit Atl 1000 392 99.01 0.98 48.98
Atl 1000 + GA, 395 9859 0.99 49.05
Atl 1000 + Kin 433 12069 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 pg/ml) at the
preflowering stage followed by GA; (100 pg/ml) and kinetin (Kin application at the
flowering stage of the plant on changes in soluble carbohydrate (Sol, mg/g fresh
weight) and insoluble carbohydrate (Insol, mg/g fresh weight) contents in leaves of

chayote.

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

Developmental Stages
Plants raised | Treatments
from (ug/ml) Fruiting Senile
Sol Insol Sol Insol
A0 8.20 52.50 4.41 26.01
Al 0 + GA; 8.30 54.01 4.45 27.50
Intact | Atl0+Kin 8.41 62.10 5.05 36.96
fruit Atl 1000 13.88 86.80 8.95 48.80
At1 1000 +GA; | 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
At 0 8.38 5501 5.02 3118
AU0+GA; 8.44 56.55 5.05 31.10
Defleshed | AtlO+Kin 9.95 - 78.77 8.01 42.18
fruit Atl 1000 14.50 89.90 11.37 53.80
Atl 1000 + GA, 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 5.98 060 - 399
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Table 31. Effect of foliar treatment with Atrinal (Atl, 0 and 1000 pg/ml) at the
preflowering stage followed by GA; (100 pg/ml) and kinetin (Kin, 100 pg/ml)
application at the flowering stage of the plant on changes in RNA (ug/g fresh weight)
and DNA (ug/g fresh weight) contents in leaves of chayote.

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

Developmental Stages
Plants raised | Treatments (ug/ml)
from _ Fruiting Senile
RNA DNA RNA | DNA
Atl. 0 510.5 59.5 301.1 376
Atl 0 + GA; 5227 618 3159 385
Intact Atl 0 + Kin 598.9 75.5 3708  50.7
fruit Atl 1000 62338 82.7 436.8 73.4
Atl 1000 + GA, 633.5 84.4 4459  76.6
Atl 1000 + Kin 7058  95.6 5028  88.50
LSD (P=0.05) 40.66 5.16 2833
Atl. 0 5458 617 3358 520
Atl 0 + GA; 5579 66.0 2429 541
Defleshed - | Atl 0 + Kin 601.8 75.8 4088  69.5
fruit Atl 1000 701.0 852 4869 7838
Atl 1000 + GA, 702.5 85.9 4776  79.90
Atl 1000 + Kin 782.9 98.9 4389  87.99
LSD (P=0.05) 50.18 5.99 3069  5.05
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Table 32. Effect of foliar treatment with Atrinal (Atl, 0 and 1000 pg/ml) at the
preflowering stage followed by GA; (100 pg/ml) and kinetin (Kin, 100 pg/mi)
application at the flowering stage of the plant on changes in catalase (Cat, unit/g fresh

weight/h) and peroxidase (Per, unit/g fresh wéight/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 (ug/ml)
from Fruiting Senile
~ Cat Per Cat Per
Atl. 0 | 130.5 95.0 62.1 26.5
Atl 0 + GA; 132.7 94.0 62.2 28.7
Intact Atl 0 + Kin 156.1 115.8 86.1 42.8
fruit | At 1000 - 175.9 139.5 96.9 57.0
Atl 1000 + GA; 180.2 144.7 95.0 57.0
Atl 1000 + Kin 2095 1765 1385 729
LSD (P=0.05) 11.88 9.01 6.05 2.15
Atl. 0 136.9 98.6 49.1 358
Atl 0 + GA; 138.5 100.5 .78.5 36.6
Defleshed Atl 0 + Kin 166.9 128.7 96.9 58.8
fruit Atl 1000 185.8 147.8 122.7 66.7
Atl 1000 + GA; 182.5 152.9 127.0 69.5
Atl 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 pg/ml) at the
preflowering stage followed by GA; (100 pg/ml) and kinetin (Kin, 100 pg/ml)
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 al Stages
Plants raised | Treatments (ug/ml)
from ' Fruiting Senile
TIAAox RNase TAAox RNase
Atl. O 78.25 21175 94.90 296.50
AUO0+GA; 75.10 207.85 90.70 288.95
Intact Atl 0 + Kin 69.95 178.52 81.01 245.05
fruit Atl 1000 61.19 166.62 65.70 188.55
Atl 1000 + GA; - 62.90 164.92 65.05 182.90
At] 1000 + 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+ GA; 68.68 189.80 85.20 236.80
Defleshed At 0+ Kin 56.65 162.75 63.74 168.78
fruit Atl 1000 44.75 135.71 45.45 140.92
Atl 1000 + GA; - 4279 130.88 45.00 143.19
Atl 1000 + 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 pg/ml) at the
- preflowering stage followed by GA; (100 pg/ml) and kinetin (Kin, 100 pg/ml)
application at the flowering stage of the plant on changes in vine length (V.L., cm) and

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

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

I ‘Developmental Stages
| Plants raised | Treatments (ug/ml)
from Fruiting - Senile
V.L. - S.C. V.L.. S.C.
ALl 0 525.8 5.49 5549 5.65
Atl 0 + GA; 598.9 5.49 639.5 5.62
Intact Atl 0 + Kin 544.7 5.89 5939 593
fruit Atl 1000 | 4519 - 6.5 4559 6.80
Atl 1000 + GA; 530.7 6.80 565.7 6.87
Atl 1000 + Kin 4706  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 0 + GA; 6.51.9 5.92 . 663.8 5.98
Defleshed Atl 0 + Kin 609.8 6.20 615.9 6.35
fruit Atl 1000 4375 6.72 520.8 6.80
Atl 1000 + GA; 495.0 6.75 578.8 6.82
Atl 1000 + Kin 4727 7.38 501.9 748
LSD (P=0.05) 45.01 0.53 45.72 6.62




Table 35. Effect of foliar treatment with Atrinal (Atl, 0 and 1000 pg/ml) at the
preflowering stage followed by GA; (100 pg/ml) and kinetin (Kin, 100pg/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.

Developmental Stages
Plants raised | Treatments (ug/ml)
from Fruiting Senile
Senes. days | Fruit No. | Fruit wt. | Root wt.

(kg) (kg)
Atl. 0 142 155 56.8 12.9
Atl 0 + GA; 145 168 62.16 - 12.8
Intact Atl 0 + Kin 154 160 64.05 139
fruit Atl 1000 155 162 66.8 15.0
Atl 1000 + GA; 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
At1 0+ GA, 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
Atl 1000 + GA; 155 188 75.0 16.4
Atl 1000 + Kin 166 176 78.5 17.8
B LSD (P=0.05) 9.78 - 11.90 5.42 1.25




Table 36. Effect of foliar treatment with Atrinal (Atl, 0 and 1000 pg/ml) at the
preflowering stage followed by GA; (100 pg/ml) and Kkinetin (Kin, 100 pg/ml)

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 flowers
from (ng/ml) per plant per plant
At 0 182.0 36458
Atl 0 + GA; 215.8 4347.5
Intact Atl 0 + Kin 199.8 3980.7
fruit Atl 1000 180.5 4480.1
Atl 1000 + GA, 225.9 .. 45980
Atl 1000 + Kin 210.8 42729
LSD (P=0.05) 16.75 300.95
Atl. 0 ' 182.5 4050.3
Atl 0 + GA; 228.6 - 4581.9
Defleshed Atl 0 + Kin 198.5 39966.6
fruit Atl 1000 183.7 36744
Atl 1000 + GA; | 239.5 4795.1
Atl 1000 + Kin 211.8 4195.3
LSD (P=0.05) 17.20 328.87







-Sheet1

129

Number of Individuals

Number of Individuals

140

Series -1 Cultivated
Series - 2 Wild

120

100

80

60

. 40

20

—o— Series?
—&— Series2

JULY

AUG SEPT OoCT NOV

\ Months of occurrence

Fig - 1 Abundance of Epilachna demurili on Sechium edule

Series - 1 Cultivated
Series - 2 Wild

10

—&— Series1
—@— Series2

JULY

AUG SEPT oCT NOV
Months of occurrence
Fig - 2 Abundance of Diapharia nitidalis on Sechium edule

DEC




Sheet?

126

No. of Individuals

Number of Individuals

Series - 1 Cultivated
Series - 2 -Wrild

-—&— Series1
—@— Series2

AUG SEPT oCT NOV

Months of occurrence
Fig - 3 Abundance of Rabphidopalpa foveicollis on Sechium edule

Series - 1 Cultivated
Series - 2 Wild

—&— Series1
—— Series2

AUG SEPT OoCT NOV
Months of occurrence
Fig - 4 Abunidance of Anasa tristis on Sechium edule

DEC




Sheet3

127

Number of Individuals

Series - 1 Cultivated
Series -2 Wild

—&— Series1
—@— Series?2

JULy AUG SEPT OCT NOV
Months of occurrence
Fig - 5 Abundance of Macrocalamys sp on Sechium edule

DEC




Sheet4

Number of Individuals

Series -1 Epilachna demurili
Series - 2 Diaphania nitidalis
Series - 3 Rabphidopalpa foveicollis
Series - 4 Anasa tristis
Series - 5 Macrocalamys sp

140

120

100

80

60

40

20

0

—e— Series1
—— Series2
—9—Series3
~—&—Seriesd
—¥— Series5

JULY

AUG

‘SEPT OoCT

Months of occurrence

NOV DEC

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




Sheet5
129

Number of Individuals

140

-0

Series - 1 Epilachna demurili
Series - 2 Diaphania nitidalis
Series - 3 Rabphidopalpa foveicollis
Series - 4 Anasa tristis
Series - 5 Macrocalamys sp

—&— Series1
~#- Series2
& Series3
————Seriesd
—%— Seres5

JULY AUG SEPT

oCT : NOV DEC

Months of occurrence

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




Sheet6

130

No. of individuals

No. of individuals

140

120

100

@
o

[o)]
o

40

20

140

120

100

80"

40

20

Fig. Dominance Diversity Curve of some
Pestiferous invertebrate species on
Sechium edule (SW)

B ) o D

Species Sequence

Fig - 8 July 1993 (Cultivated)

B C D

Species Sequence
Fig - 9 July 1993 (Wild)




Sheet7
131

No. of individuals

No. of individuals

80

70

60

50

40

30

20

10

E o D
Species Sequence

Fig - 10 August 1993 (Cultivated)

, E : c o
Species Sequence
Fig - 11 August 1993 (Wild)




Sheet8

132

No. of individuals

No. of individuals

80

10

10

E C D
Species Sequence
Fig- 12 September 1993 (Cultivated)
|
|
E D

Species Sequence
Fig - 13 September 1993 (Wild)




Sheet9

No. of individuals

No. of individuals

60

40

30

20

10

20

10

D E C

Species Sequence

Fig - 14 October 1993 (Cultivated)

—
f
{
!
j
D C E

. §pecies Sequence

Fig - 15 October 1993 (Wild)




Sheet10
134

No. of individuals

No. of individuals

15

10

B E A D C
Species Sequence
Fig - 16 November 1993 (Cultivated)

70

60

50

3 \‘*

20

10

A E B D C
Species Sequence ’
Fig - 17 November 1993 (Wild)




Sheet11

135

No. of individuals

No. of individuals

18

16

14

12

10

E
Species Sequence

Fig - 18 December 1993 (Cultivated)

E
Species Sequence
Fig - 19 December 1993 (Wild)







fruit reveals sev eral distincl longitudinal grooves or channels and sprouting

Plate 1. A mature spiny sprouting fruit. The
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Plate 3. Dey p!(}f!”]g chayote seedling with newly dey e,'npmg branched tendrils. Several plantlets are developed from :
single pit.

Plate 4,

A chayote vine is seen growing over a scaffo

Id (machan) in the experimental field a1 Darje

eling Gowvt College
L'rII'TlPUS.



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

carbohydrate reserve are unique in chayote.

Plate 6.

A chayote vine with reproductive phase showing a long peduncle w

ith a number of whitish male flowers. T}

infloresence arises from leaf axils



Plate 7.  This plate clearly reveals a female flower developing singly from leaf axils Female flowers have inferior OVary

surmounted by calyx and corolla. Calyx tube is hemispherical with 5 lobes, corolla rotate. deeply S-partite

Plate8. A chayote vine is seen under Iruiting condition. From leaf axil an voung Spiny Iruit is found h nging | 1
? . ' AUEIE Deside a

long-stalked peduncle with a few male flow ers



Plate 9. A spineless whitish variety of fruit with long stalk is developing from the leaf axil adiacent to a long peduncle

with male flowers

Plate 10. This plate reveals a freak of nature. Two fruits are developed from a single female flower, They are seen united

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



Plate 11. A female flower is seen pollinated by insects which are attracted by nectors produced profusely in nec

Plate 12. A leaf plucked from a chayote vine is seen heavily infected with beetle. Scartered necrotic spots with chlorotic

leal lamina are characteristic of beetle attack on growing vine
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Plate 14.

Urder severe infection young le

af twigs are seen to he caten-up by caterpillars. Surtis ing lease

and degreened.
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Plate 16, Golden bettle-inducy

d leaf infection is seen in this plate,

Such infection causig leaf chlorosis and leaf shot hole



Plate 17. Muacrocalamys sp. a Molluscan member is seen to thrive on leafl lamina of chayote. This attack i1s reported o be

much less injurious

Plate 8.

An Insect is found t

o harbour on tleshy tubero.:

l'-\ 1 " sell : ) - g - B ) | e
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Platel9, Chayote fruits are ofien attacked by some insects which cause necrosis of fruits both under art

ached condition o
under storage condition
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