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IN P R O D U C T IO N

Bitter gouid  (M o m o id ita  d u iran th i L ) is one 01 die m ost im portant 

cucurbitaceous vegetables cultivated  in Kerala 1 he im portance o f  this vegetable has 

long been uccepLed on account of its high nutritive value, unique m edicinal p ioper 

ties and consum ci p reference

Hi r gourd is rich in V itam in C (88 mg) C arbohydrate  (4 2 g) Protein 

(1 6 g) C arotene (120 pg) and iron (1 8 mg It is characterized  by the bitter 

princip le tu cu rb  Meins The fruits and leaves are used in various indigenous 

m edicines and it finds im portant place in tfu bet of diabetic patients The tender 

fruits arc used in various p reparations like pickles curries and fries The cultivation 

of this crop is highly rc m u n e n tiv e  and hence is gaining popularity am ong the 

vegetable grow ers

A m i|o r  problem  tow ards productivity  increase is the reaction  o f crop to 

the vary ing  agroehm atie  situations The yield response is very sensitive to tfic chang 

mg w eather param eters that e s is t in d ifferen t seasons pecu liar to these agroehm atie 

regions

1 he grow th and yield o f  bitter gourd and the incidence of pest and 

diseases vary greatly  with the w eather conditions that prevail du ring  the growing 

season A com bination  o f  tem peia tu rc  sunshine duration  hum idity  etc determ ines 

the grow th period crop perform ance and productiv ity  T he effect of m eteorological 

param eters on the crop  c a r  be studies by vary ing  the sow ing dates so that an 

optim um  date of sow ing can be arrived  at



Sowing date is a nonm onitory input and earlier research works have 

show n that by sowing the crop at correct tim e the grow th and yield o f  the crop can 

be enhanced with no extra effort on the part o f farm er Besides occurrence o f pest 

and diseases can be controlled to a certain extent

It was reported by m any agionom ists that bitter ourd yielded higher 

during the north east m onsoon season as com pared to o ther seasons of the year 

H ow ever no inform ation is available with regard to the perform ance o f the crop
j(> \ n ,

d uung  different months o f  South W est and Sum m er seasons W ith tins in mind 

twelve sowing dates were screened for one year in the present investigation

In view of these situations the present investigation was undertaken with 

the follow ing objectives

1 To study the effect weather param eters on growth and yield o f  bitter gourd

2 To arrive at an optim um  tim e o f sowing to realise m axim um  yield o f  bitter 

gourd

3 To study the effect o f w eather param eters on the incidence o f m ajor pests and 

diseases of bitter gouid

4 To correlate the m eteorological param eters to the phenological stages and yield 

o f the crop

5 To prepare crop weather m odels





rlvilw o r  li i lka i urc

2  1 e f f e c t  o f  d a te  o f  s o w in g  o n  g r o w th  an d  y ie ld

Surlekov and Ivanov (1969) reported  that cucum ber sow n in April 

produced plants with the largest num ber of fruits the h ighest m ean fru it w eight the 

greatest seed num ber and w eight K artalov (1970) conducted  som e tests to establish 

app iopria te  dates for sow m g and planting  cucum ber cu ltivars fo r hot bed production 

fit found that the highest yield wa obtained w ith the  earliest sow m g and planting 

dates viz 17th January  and 22nd T ebruary respectively

K nuecik and L isiew ska (1981) from  a three  y ear trial w ith cucum ber 

sown in field in early or lak. M ay or early  June, observed that the average yield o f 

com m ercial and processing cucum bers w ere the h ighest w ith the earliest date o f 

sow m g

Schioder and D rew s (1982) concluded that in cueum oer date of planting 

generally  contro lled  the earliness of the harvest T he total yields how ever were 

little aflccted  by the planting  date

k lu is ti (1983) reported  that the highest total y ield was produced by 

m elons ^row n under tunnel by pL nting  on pn l 10th (25 36 t ha *) o r by direct 

sow m g on 1st April (23 63 t ha *) Delayed sow m g oi p lanting  reduced yield

Desai and Patil (1984) reported  that the vine g iru i of w ater m elon was 

thi low est when sow n on 20th N ovem ber w hile the 20th January  sow m g produced 

vine w ith m axim um  girth  T he length o f vine was significantly  reduced at 20th 

January sow ing 1 he num ber o f  leaves w ere highest with vines o f  30th D ecem ber
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sow ing I he w ater requirem ent m cre ised  as sow ing dates proceeded ho rn  20th 

N ovem ber to 10th February  le 350 to  520 mm respectively He U o id that the 

highest fruit num ber per hectare and the highest y ield per hectare w ere obtained 

when the sow ing was done on 30th D ecem ber and 20th January  The y ield was the 

lowt st in 20th N ovem ber sow ing

Asiegbu (1985) investigated the influence o f  p lanting  date on grow th and 

productive life o t fluted pum pkin sown on M ay June and A ugust It was found that 

seedling em ergence as the low est with A ugust sow ing P lant grow th and yield 

param eters w eie  better for earlier

Desai and Patil (1985) studied the effect o f  date o f  sow ing on the 

exp iession  o t sex ratio and yield con tribu ting  param eters of w ater m elon (cv Sugar 

Baby) and iepo ited  that m ale fem ale sex rai > was the low est in plants sown on the 

earliest date (1 86) and the highest (8 48) in those sow n on the latest date 20th 1 he 

yield was the highest in plants sown on D ecem ber 30th and Janua y 20th

Jacob (1986) studied the effect of d ite  of sow ing on grow th and yield ot 

bitter gourd variety  P n y a  and found that bitter gourd  can be raised  successfully  in 

sum m er season ny s swing on D ecem ber 1st Snake gourd  sow n on N ovem ber 16th 

produced the highest yield (Thankam am  1987) M oham m ed and M oham m ed (1987) 

obtained the highest total y ield to r squash p lant w hen sow n on M arch 1st

Bruyn and Sande (1988) in a glass house trial o i  ig cucum ber (cv 

C orona) planted on 15th July 24th July 12th A ugust o r 25th A ugust reported that 

earlier p lanting gave the highest total yield (upto 17 6 k g /in^ ) Each week s delay in 

planting resulted in yield loss o t 1 7 kg/m ^
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A lvare/ (1989) showed that musk m elon sown in January February 

March and April achieved higher fem inization rak  than planks sown in May June 

and July Plants sown in Septem ber October and N ovem ber did not produce any 

pistillate flowers whereas in plants sown in Decem ber the a nm ization rate was 

interm ediate

W aw izym ak (1988) found that the highest yield o f short cucum bers 

(1514 0 k g /100 m^) was obtained when the seedlings were planted out during the 

first half of M irch

M atda M artinez (1989) from an experim ent on cucum ber sown in 

sum iner/satum n (August to October) and w inter (N ovem ber to M arch) found out that 

both seasons gave equal yield ot 10 II kg/m^ 1 he length of the growing penod 

increased from 90 days in sum m er/autum n to 150 days in w inter

M oglashan and Fielding (1990) carried out three experim ents on musk 

m elon cultivars plantcc at m onthly intervals from 15th N ovem ber 1986 to 15th 

January 1987 5th January 1988 to oth M arch 1988 and on 12th M arch 1989 

H ighest yield was obtained with N ovem ber planting in the First trial and the January 

planting in the second trial

Tam s (1990) working with cucum ber sown on 14 or 21 M arch found 

th it cum ulative yields and average fruit weight were the highest with the younger 

(later sown) plants on which all stem fruits tsere retained

\c g tc r  (1990) from  -n  experim ent on cucum ber with four date of plant 

ing and three tem perature rcLime conclu led Jia t the higher tem perature regime
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enhanced early  flow ering  and fruiting of o ld er plants but with younger plants the 

tim e of flow ering  and early  yields w ere little affected By the end of harvest 

how ever the tem perature  regim e m ade little d ifference to y ield /m  fru it num bers or 

iv trag e  fiu it weight

Cam piothi el a l  (1991) reported  that for cucum ber cultivars the mean 

fruit w eight and the num ber o f  fru its /p lan t w ere m uch low er in the autum n than in 

the spring season

Palum bo el a l  (1991) investigated the effect o f  sum m ei squash 

(C ucurbi'n  pepo) p lanting  dates on the seasonal abundance of A nusa  t r n tn  popula 

turns and fruit yields S ignificantly  higher adult population densities developed on 

o lder larger plants contain ing  h igher num bers oi leaves than on younger plants with 

few er leaves R egardless ot p lanting  date A nasa tr im s  was a b u n d in t on plants 

d u u n g  flow ering and fiu it set

Benziom  et a l (1991) observed that m C ucum ber m etuliferus optional 

germ ination  was betw een 2 0 °C  and 35 C G erm ination  was delayed at 12 C totally 

inhibited at 8 °C and greatly  inhibited above 25 C  Plants sow n in m id M arch set 

fruit in mid M ay and gave a h igher yield o f  export quality  fruits than plants sown in 

mid A pril w hich set fru its norm a y but produced  a large proportion  of small 

( <  200 g) fruits Plants sown in June did not flow er until O ctober Plants sown in a 

t reen house on three  dates in O ctober and N ovem ber developed very slowlv during 

the cold m onths and had chlorotic  L aves H ow ever g row th and developm ent 

icsum ed in the spring and high yields (46 4 64 0 t/ha) w ere eventually  achieved



Three cultivars ot Cucumis melo  var reticulatus Laguna Easy Rider 

and Durango were evaluated to r tim e and sum ot degree days required for fiuit 

maturity follow ing field plantings in February and M arch Results indicated that 

fruit maturity was insensitive to large differences in tem perature regardless of 

eultivar (Dunlop and M aas, 1991)

I yutova and Kamontseva (1992) w orking with cucum ber sown in 

Decem ber and January, found that the early and total yields in term s of num ber of 

fru iti/p lant k plant and g/ha were the highest with Decem ber sowing

W alerer (1993) planted musk m elons (cv Carliswect) in the field on 15th 

May (very early) 24th May (early) and 4th June (recom m ended date) in 1990 and 

1991 It as found that early planting increased fruit yield n iow  covers were 

used while late pi mting was best m no cover treatm ents

M ulkey and Talbot (1993) reported that April sow ing produced Zucchini 

sum m er squash with highest yield

A vvangbog et a l  (1995) from  an experim ent on pum pkin (C uturbua  

m ostha ta  Duch) found that May was the best planting tim e to r the production of ripe 

fruits

2 2 L ffec t o f  e n v iro n m en ta l fa c to rs

2 2 1 Icm pcratu ie

M iller and Rics (1958) found that low tem perature (60 C) caused an 

increase m the length to diam eter ratio of pickling cucum ber fruits Plants grown at

70 f  night tem perature produced m ore fruits at the 11 hour day than at the 15 hour
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d i /  w hile at 50 ■ night tem perature  plants produced m ore fruits under long day 

conditions

Toki (1978) concluded that night tem peratu re  should be m aintained at 

16 C for 4 h uirs from  17 00  to 21 00 hours in the evening follow ed ly  lower 

tem perature o f  10°C  to 12°C  for the rem aim n night This tem perature  regim e 

increased the cucum ber y ield by 12 per een t as com pared w ith those of the convcn 

tional cultivation for m ht and day tem peratures

Research findings of Vooran and C halla (1978) indicated that in 

cueum ber the date o t first harvest was strongly affected by planting  date and night 

tem perature  N andpuri and I al (1978) reported  that in a tw o y ear trial w ith eight 

m uskm elon cultivars the M arch planted crop took significantly  few er days to ripen 

than the N ovem ber planted crop

Buttrose and Sedgley (1978) found that increase in tem perature  above 

25 C resulted in longer m am  shoot ind prolific  lateral grow th in w aterm elon Toki 

(1 978) observed that in cucum ber translocation  and respiration  w ere  greatly  affected 

by the night tem perature

D rew s et a l (1980) found that in cucum ber low night tem perature 

(16°C ) resulted in y ield increase but the start of y elding was delayed High 

tcm pcratu ie  (23 C) caused earlier bearing, but because o f  earlie r p lanting the total 

y i J d  was d e u ea se d  T his w as supported by V ooren (1980) and according to him 

increasing night tem perature  from  12 2 0 ° C delayed m aturity  in cucum ber At the 

sam e tim e an increase in day tem perature  from  20 26 C also sho cd a sim ilar 

response Hci] (1981) reported  that both increase in tem perature  and delay n
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planting | unnoted  carliness of fruit production i cucum ber fie  reported that stem 

clongati »n rate increased with rise in tem perature

Slack and l land (1981) reported hat the early fruit yield o f cucum ber 

rose with increasing night tem peratu c upto 23 C but showed no increase at day 

tem perature above 22 C  After 20 weeks o f  picking, the highest cum ulative fruit 

yi J d  was obtained at a night tem perature o f 20°C  and a day tem perature o f 22 C

C antliffe (1981) studied the alteration ot sex expression in cucum ber due 

to changes in tem perature light intensity and photoperiod He found that 

tem perature influenced sex expression m ore than light intensity or photoperiod Lint 

and Hei| (1982) observed that lower night tem perature resulted in higher flower 

abortion in glass 1 use cucum ber

I int and Heij (1982) with four plantings o f glass house cucum ' r grown 

al three night tem peratures observed that the num ber of nodes per stem increased 

with low er night tem perature The relation is asymptotic towards full suppiession of 

elongation near 11 °C W ith later planting dates internodes w ere longer

Heij and Lint (1982) w orking with cucum ber seedlings pi nted in the 

green house on 13th o r 27th Decem ber or 10th or 24th January and grown at 

21 27 C day tem perature and 12 C 16°C 20°C  night tem perature found that the

later plantin pioduced m ore fruits than early planting N ight tem perature had only a 

slight effect on fi t num ber per stem but there was an optim um  near 16 C

Uftelcn (1982) suggested that plants g iow n with a 25 C /17°C  day night 

tem perature regim e gave 11 per cent higher average fruit weight than those grown at 

i constant tem perature o t 21 C
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Hcissner and Drews (1985) in studies on yield increase in green house 

cucum ber in relation to t< m perature conditions found that neither planting date nor 

night tem perature (11°C , 14°C 17°C) affected the total yield but both affected 

curliness

Klapwijk (1987) studied the relationship betw een glass house tem perature 

and the initiation and growth of leaves and fru i's He reported that growth is 

negligible at 15 C but is greatly accelerated at tem perature upto and above 30 C 

provided m oisture is adequate Photosynthesis, how ever, is m axim um  at about

2 0 ° (

experim ent with the cucum ber hybrid (cv TSKGA 77) showed that the 

tem peiature requirem ent in the post transplanting period varied with the growth 

stage Upto mass flow ering day air tem perature of 20°C  30°C  night air tem perature 

not below 12 C and soil tem perature not below 17 C w ere required During 

flow ering and fruiting in natural light optim al day night and ground tem perature
0 0  O _ © © © 0 c o

com bination w ete 25 27 C 15 18 C and 17 C and 25 27 C 12 C  and 25 C 

respectively (Palkin 1987)

Dunlap (1988) exam ined the germ ination rate  and final germination 

percentage o t four cultivars of Cucumis melon  in response to incubation tem perature 

of 2( C 26 ( and 3 2 °C and found that germ ination o f  cultivar TAM  Uvalde was 

constantly slow at 20 C 26 °C and 32 C

Uftelcn (1988) in a glass house trial com paring the effect of different 

tem perature regim es on cucum ber rescaled  that raising the aver i 24 hour tem pera 

turc by 1°C advanced harvest by 4 days when the rise was due to a higher night



tem perature H ow ever when the rise was due to an increase in day tem perature 

harvest was advanced * v 12 days A relatively high day tem perature also increased 

plant vigour and there w ere few er female flow ers in the leaf axil thus reducing the 

num ber o f fruitlets to be thinned

M alinina and Alekseeva (1988) carried out experim ents on the germina 

tion of melon seeds at fluctuating ivmperatures of 2 8 /20°C  20/10 C 15/5°C  and 

35/5 C It was observed that tem peratures of 15/5 C  proved best for prelinnnaiy 

i valuation of resistance to low tem peratures

Uftelen and Van (1989) com pared the effects of different day/night 

ti m perature regim es of 26/18 5 C 2 3 /20°C  and 18/22 5 °C  on cucum bers ev 

V enture He found that plant growth (elongation) was m arkedly affected by 

tem perature differences ar.d at the highest day tem perature plants reach 1 the top o f 

the w ire (about 2 2 m) in 34 days com pared with 56 days at the lowest day tem pera 

ture C orresponding leaf num bers/plant van  I betw een 16 7 and 25 8 to the top of 

the w ire Lc it and fruit colour was much darker at high day tem peratures f ru it  

num bers/plant we highest with regim es o f  23/20° o r 21/21 ° The tim e o f harvest 

was uK uneed  and shelf life was im proved at the highest day tem perature, but 

average fruit weight was the lowest with this regim e

G row th of peas radish and spinach was significantly reduced by soil 

tem perature <  10 C It was lim ited in bean cucum ber egg plant sw eet pepper and 

waterm elon when soil tem peratuies were m aintained in the 16 7 18 9 C tem perature 

o r lower (W ilcox and Pfeiffer 1990)



Ying and Li (1990) conducted experim ents on four eucum ber cultivars 

and observed that low night tem peratures help to enh ince female flower produetion

M arcehs (1990) from  an experim ent on cucum ber cv Corona observed 

that fruits grow n at an average tem perature o f  17 6 °C  w ere only 0 8 cm longer than 

those grow n at 23 6 °C Truit growth duration was 19 6 days and 11 9 days respec 

tively at lower and igher tem perature It was also observed that fruit dry matter 

content was 3 3 and 2 9 per cent respectively at the low er and higher tem peratures

In melon cv Earl s fav o rite  W inter No 3, root zone warm ing to 25°C  

tncrtased  total dry m atter production, tissue content o f  N P and K and the propor 

lion o f protein N to total N (Takano, 1991)

Shi et a l  (1991) conducted experim ents in green house plants at 25 to 

35 C The highest net photosynthetic rate was recorded at 30°C  when plants were at 

an early growth stage and at 3 5 °C during the m id-late grow th stage Evapotranspira 

tion was highest at 30 to 3 5 °C when stom atal resistance was the lowest Truits 

received the larges quantity o f  assim ilates at 3 0 °C w hereas at 3 5 °C the largest 

quin tity  o t assim ilates was distributed to vegetative parts

Bulder et a l (1991) conducted experim ents on three cucum ber cultivars 

and observed that grow th at low root tem perature was inversely related with the 

steio l/phosphohpid  ratio

M arkovskaya and Sysoeva (1991) reported that tem perature influence dry 

m atter distribution betw een stem (hypocotyl) and root

1 ro
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Kapitsinm adi et a l (1991) conducted experim ents on four cucum ber 

( Cucunu•> sauvus) and found th it the num ber of days from  s iwing to seedling 

em ergence decreased with increasing tem perature

M ilotay et a l  (1991) studied the germ inating capacity o f  seeds o f 15 

cultivars at constant and fluctuating tem peratures ranging from  15 to 25°C  At 17°C 

significant differences w ere found in the germ m ation percentage and radicle g >wth 

G erm inating capacity decreased drastically with tci serature U niform  germination 

could be expected above 17 °C and therefore early sow m g in cold soil should be 

avoided

Krug and L iebig (1991) conducted a trial to investigate the effect o f soil 

tem perature on cucum ber cv Pi mnex Trom the results, the optim um  soil tempera 

ture recom m ended for the 1st (1 week after p lanting), 2nd (until anthesis) and 3rd 

(until harvesting) grow th phases a r t  24 16 18 and 15 18°C , respectively and the 

m inim um  recom m ended tem peratures for the three phases are 16 14 16 and 

12 14 C respectively

Ryloki and Alom (1991) conducted studies on Parthenocarpic fruit set 

and developm ent in uucurbitaceae under protected cultivation in m ild w inter c lim att 

They observed that the percentage fruit set at night tem perature o f  8 10°C  was much 

higher than that at 18 20 C At the low er tem peratures fruits w ere seedless and 

deform ed whereas at 18 20 they were well shaped and contained approxim ately 150 

scedsTruit
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Schaffer et a l (1991) .suggested that prem ature leaf chlorosis in winter 

grown cucum ber plants My be caused by starch accum ulation in the chloroplast as a 

result of the inhibition of starch and soluble sugar export from the leaf by low 

tem peratures

Huyskens et a l (1992) observed that germ ination o f  M omordica  

charantia  (Karela) was optim um  at tem peratures betw een 25° and 35 °C and 

inhibited at 8 C 12 C 40 C and 45 C It was also reported that m ore female 

flowers were being produced in Spring Sum m er under long days and high 

tem peratures than in Autum n W inter under short days and low tem peratures

G rim staa and Frim anslund (1993) studied the effect o f  d iffe re it day and 

night tem perature regim es on green house cucum ber ev Tarbiola An increase in 

Average Day Tem perature (ADT) and D ifference in day and night tem perature 

(D ll ') increased internode length H ow ever, increasing the A D T by only raising the 

day tem perature affected the intem ode elongation m ore than an equivalent rise in 

day and night tem peratures An increase in negative values o f  DIT (le , lower day 

tem peratures) reduced the num ber o f  flow er buds to  a greater extent than mi increase 

in positive values o f DIF The optim um  tem perature for the seedling developm ent 

phase based on the earliest harvest date an,, the early  yield, was approxim ately 

25 C Raising the A D F from  15 C to 2 5 °C  delayed the earliest harvest date by 1 6 

days per 1°C and increased the average total yield during  the first 8 weeks after
9  o i

transplanting by 0  54 kg nr ~ C

M arcelis (1993) working with cucum ber cv Corona observed that fruit 

developm ent was closely related to the sum of tem peratures after anthesis W hen



fruit growth was not constrained by assim ilate supply a decrease in the growing 

period due to increasing tem perature was more than com pensated for by a marked 

increase in growth rate, resulting in irereased  final fruit weight High tem perature 

(27 5 ) had a great e le c t  on fruit growth rate at later stages o f developm ent

M arcehs (1993) conducted studies w ith cucum ber cv C orona, grown at 

18°C or 25°C  and wi ' four intensities o f  fruit rem oval He found that fruit dry 

m atter percentage decreased as the num ber o f  fruits on a plant increased and was 

h igher at 25 C than at 18 C The higher tem perature increase fruit fresh 

w eight/plant but had little effect on fruit dry w eight/plant

Kusmetsov et al (1993) studied changes in the level o f  chloroplast 

transcript in pum pkin cotyledons during heat shock and concluded that increasing the 

tem perature to 46 48°C  induced a sharp decrease in transcript levels which 

correlated with plant damage

Cornillou and Obeid (1993) reported that at low root tem peratures the 

influence o f substrate phosphorus concentration is m arked by low tem perature

Kim et a l (1994) studied the influence o f  grow th tem perature on 

parthcnocarpic fruit set in a late parthenocarpy type cucum ber He observed that a 

low growing tem perature (15°C ) resulted in the highest average rate o f 

parthenocarpic fruit set 78 per cent at all growth stages The rate was below 50 per 

cent at 20 25 and 30° C

M arcclis (1994) studied the e t l c a  of tem perature on fruit shape on 

cucum ber cv Corona and revealed that at 25 C the length circum ference ratio 

increased until lour days after anthesis and declined thereafter Increasing the
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tem perature hastened fruit developm ent but when the 1 ngth, circum ference ratio 

was plotted against the tem perature sum , the effects o f tem perature on the ratio were 

only small

Root dry weight leaf area and leaf concentrations o f  m ost nutrient 

elem ents were all reduced as the root tem per ture was raised to 35 °C and to 38 C in 

p irticu la r Du (1994) suggested that disturbance o f carbohydrate m etabolism  in the 

root is a prim ary <actor responsible for the grow th inhibition and dysfunctions ot 

cucum ber roots grown at supraoptim al root tem perature

Du (1994) studied photosynthate translocation and m etabolism  in 

cucum ber roots held at supraoptim al tem perature T ranslocation o f  *^C photo 

synthates to the roots was faster at 3 8 °C than at 2 5 °C H ow ever the am ounts of 

' 4C accum ulated per unit dry weight o f  root tissue did not increase, because of 

increased carbon loss by respiration o f the roots at 38°C  A t 38°C  m ore *4 C was 

allocated to soluble carbon than to insi able carbon w hile the reverse was the case at 

:5°c

Choi a  a l  (1994) from  an experim ent on cucum ber opined that a 

tem perature o f 2 2 °C a 1 12°C resulted in the highest and lowest concentrations ot 

NO-j , H 2PO 4 K + and C a ^ + in the xylem  sap respectively The photosynthesis 

and transpiration w ere significantly low er at 12 C than at 22 C or 32 u

M arhovsakiva (1994) observed that the optim um  day and night 

tem perature range for cucum ber seedlings (cv Alm a A tinskn) was from  28 to 3 2 °C



2 2 2 Effect of temperature radiation and light

Tiedjens (1928) succeeded in m aterially changing the ratio o f staminate 

to pistillate flow eis in cucum ber by varying the am ount o f  light to which the plants 

w ere exposed U nder reduced light intensity and shorter light duration, the ratio o f 

pistillate to stam inate flowers tended to increase

Edmond (1930) w orking with cucum ber Extra Long W hite Spine noted 

that seasonal \ auons in sex expression o f  cucum ber could be attributed to changes 

in day length He found that plants grown from  June 27th to Septem ber 6th had 

154 4 male flowers against 7 3 female flow ers per plant, from  D ecem ber 15th to 

April 15th the count was 0 67 fem ales and 92 67 m ales and from Eebruary 17th ti 

M ay 25th 1 67 males and 134 females W hitaker (1931) concluded that 

environm ental control o f sex expression in cultivated cucum ber may be possible 

Scott (1933) laid out a trial vuth 3 varieties o f bush pum pkins planted throughout the 

grow ing season le M ay 9th June 8th, July 6th, August 3rd and August 31st But 

the data showed no consistent variation in the average sex ratios

Danielson (1944) conducted experim ents with cucum ber grown in 

contracted diurnal photopcnods o f 8 and 12 hours He found that the quantitative 

m easurem ents of stem leaf and loo t grow th, as well as chem ical composition 

showed vegetative responses peculiar to each day length Stem elongation was 

retarded in 16 hour day lengths while m axim um  stem elongation occurred in the 8 

hour day lengtn In contrast to this Hall (1949) reported that in cucum ber stem 

length of long day plants was greater than that o f short day plants Long day plants



consistently accum ulated greater fresh and dry weight than short day plants He also 

found that maxim um  staminate flow er production on the basis o f  total num ber ot 

flowers produced occurred in the B hour day

Hall (1949) found that the peak o f  flow er production occurred 15 days 

earlier in cucum ber treated with short days and about 50 per cent m ore flowers were 

form ed in short day than in long day plants

Nitch et a l  (1952) observed that high tem peratures and long days tended 

to keep the vines in the male phase, whereas low tem perature and short days speeded 

up the developm ent, so that the female phase was reached after a m uch sm aller 

num ber of nodes The production of fem ale flow ers rapidly becam e 100 per cent and 

the size o f  the ovaries increas 'd before full bloom  until a parthenocarpic fruit was 

produced thus representing the ultim ate product in the fem im sation process The 

position o f  the first female flow er on the vine depended on day length and night 

tem peratures

I to and Saito (1957) noted that short days and low night tem perature 

favoured pistillate flow er form ation and long days and high night tem perature 

favoured stam inatt now er form ation in cucum ber N iller and Ries (1958) f  >und that 

low tem perature (60 °T) increased the length to diam eter ratio o f pickling cucum ber 

fruits Plants grown at 70 T (night tem perature) produced m ore fruits at the 11 hour 

day than at the 15 hour day W hile at 60 F (night tem perature) plants produced 

m ore fruits under long day conditions

Venkctram  (1963) found that lesser light duration was m ore conducive 

for the female phase in snake gourd An interesting observation linked with the sex
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ratio was made by him with reference to the node at which the first female flower 

was borne This node num ber was observed to  be an index o f the sex ratios in that 

the low er the node num ber, the higher was the fem ale/m ale ratio This trend was 

observed practically in all the treatm ents tried

M atsuo M968) reported that although low tem perature and short day 

length usually induce female flower differentiatu  a in cucum ber, some varieties 

appeared to be insensitive This view was supported by Takushim a et al (1968) 

They showed that cultivars belonging to the South Chinese variety com plex were 

sensitive to low tem peratures and short days, w hereas tfk se belonging to the North 

Chinese and European variety com plexes w ere sensitive to low tem perature but 

insensitive to day length

Buttrose and Sedgley (1978) found that in w ater m elon, increasing light 

intensity and day length prom oted lateral g iow th , w hereas main shoots w ere less 

affected

D rews (1979) observed the fruit >■ i and developm ent in cucum bers (cv 

Trix) from  February to July and found that sm all fru its gained 25 30 g fresh weight 

per day Daily grow th in length and w idth varied betw een 20-30 mm and 2 5 

3 5 mm respectively Increase in light intensity and air tem perature reduced the 

period o t fruit developm ent from  25 to 13 days Low night air tem peratures 

enhanced tru itset w hereas high air tem peratures at low relative hum idity encouraged 

fruit drop A bout 30 per cent o f  female flowers (135 flow ers per plant) developed 

into marketabl fruits
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Uffelen (1982) observed mat cucum ber with a 2 5 °/1 7 °C  day/night 

tem perature regim e and a 12 hour day length grew faster and flowered and cropped 

earlier th n those grown at a constant tem perature o f  21 °C

Rietze and VViebe (1987) reported at for cucum ber cold tem perature 

during light periods caused necrosis or death o f  the youngest leaves whereas cold 

tem perature in the dark caused chlorosis only in the m terveinal region o f older 

leaves

In cucum ber, efficiency o f assim ilated C O 2 conversion into dry m atter 

depended on tem perature and photoperiod (Kuree et a l , 1989) W acquant (1989) 

studied the e flect of various environm ental factors on the grow th and developm ent o f 

melon and reported that high light levels w ere necessary for flower production In 

cultivars Doublons nd Vedrantiais, fruit developm ent was faster and fruits were 

larger when the minim um  night tem perature was 19 C than when it was 15°C 

T em perature above 35 C 45 °C decreased the sugar content and increased the pro 

portion o f glassy fruits

G ueym ard et a l (1989) from  their studies on tom ato and cucum ber noted 

that the profitability o f supplem entary lighting was determ ined at 20-30 w /m ^

In cucum ber, plant developm ent was closely related to the accumulated 

tem perature m easured at 2 m above the ground The m ost reliable developm ent stage 

for estim ating harvesting date was DC 61 The precision o f the forecast could be 

further im proved b including the am ount o f sunshine The start o f harvest occurs 

after an iceum ulation of 950 1000 C it sunshine is about 350 h Higher
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sunshine levels (400 4^0 h) require d tem perature accumuldl n o f  1000 1050 C 

(Scheuncm ann 1990)

Toti (1991) concluded that supplem entary lighting reduced die num ber of 

days to the opening o f the 1st flow er by 15, 9 and 9 days, and increased yields by 

67 24 and 14 per cent in C p epo*  and cucum ber respectively These yield increases 

were due to increased num ber o f  fruits/plant than increased individual fruit weight

W arrington and N orton (1991) conducted experim ents on cucum ber cv 

T rium ph grown under 8 , 12 18 and 24 h day length and 3 photosynthetic photon 

fluxes (PPF) The) noted that flower node count in cucum ber w ere linearly related 

to daily quantum  integral upto the highest values exam ined

Gustafasson and W eick (1991) reported that C02 uptake by tomato and 

cucum ber crops was linearly related to the intensity of solar radiation It was also 

observed that the rate o f  evapotranspiration was dependent on both the solar radia 

tion intensity and the air m oisture deficit o f the green house atmosphere 

M easuiem ents o f  the full scale green house clim ate resulted in the developm ent of 

evapotranspiration calculation m odels

Suzuki et al (1991) from  a three year trial w ith cucum ber grown out 

doors with fluctuating light/dark observed that small o r slight negative effects were 

lound on total DW  o f  cucum ber cv Sam uknnidori

Sin et a l (1991) studied the effects o f grow th tem perature (GT) and light 

intensity (LI) on Oacentnl m elon and revealed that GT and LI were positively 

i orrelated with sugar accum ulation Besides fruit weight tended to increase more 

under low GT and high LI
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Jeong et a l (1991) obser „d that the rate of cucum ber tendril elongation 

and the rate of free coiling or coiling on contact with the support increased with 

increasing tem perature and decreased when light intensity was reduced by 50 per 

cent Coiling on contact with the support increased as light intensity increased from 

25 to 100 per cent o t day light and day length increased from  8 to 16 h

W orking with cucum ber cv C orona, M arcelis (1993) found that total 

leaf area and leaf w eight/plant were greater at 2 5 °C  than at 18°C , though the 

reverse was true for individual leaf area and w eight W ith increasing light levels 

from 30 to 100 per cent o f  full light, the num ber o f fruits and leaves/plant as well as 

the individual leaf area and weight increased while specific leaf area decreased

M arcelis (1993) w orking with cucum ber, observed that the biomass 

illocation to the fruits increased with increasing irradiance when plants were treated 

over an extended period (62 days) In the short term  (4 days), the allocation to the 

iru its did not increase with increasing irradiance T he positive long term  effect o f 

high irradiance on the biom ass distribution to the fruits could be ascribed primarily 

to an increase in the num ber o f  fruits grow ing at the sanm tim e on the plant

M arcelis (1994) conducted experim ents on cucum ber grown at 18 or 

25 C or at three levels o f  irradiance W ith increasing irradiarme, the dry weight o f 

the vegetative part o f  the shoot increased, but proportion o f the total dry m atter 

distributed to this part decreased In fruit bearing plants, an increase in tem perature 

had no effect on the dry m atter allocation to the leaves, stems and petioles, but 

reduced the allocation to the roots



W idders and Kwantes (1995) opined that expansion grow th rates of 

cucum ber fruits as m easured by changes in fruit d iam eters, were most iapid under 

high nocturnal tem peratures (24 or 2 9 °C), full sunlight and regular irrigation

2 2 3 Effect of relative hum idity and rainfall

Singh (1958) from  his studies on ridge gourd and smooth gourd showed 

that m axim um  num ber o f  male flow ers appeared during rains

Kam alanathan and Tham buraj (1970j studied the influence ot weather 

fat tors on sex expression in pum pkin and the optim um  tim e o f  sowmg under 

C oim batore conditions They found that the preflow ering  and flow ering phases were 

governed m ainly by day length and tem perature Cloudiness favoured the production 

of pistillate flowers July and August were the best m onths for sow m g to produce a 

low ratio o f st im inate to pistillate flowers and an early crop with high yield

Sharm a and Nath (1971) worked with three varieties each o f water 

nation musk m elon snap m elon and long m elon and their results indicated that in 

rainy season in all three varieties o f  w ater mel n the sex ratio was highest during 

the period with an average o f 28 78 C tem perature and 75 62 per cent relative 

hum idity

Pelletier (19o9) conducted an experim ent on cucum ber cv Regina and 

concluded that high hum idities led to increased disease incidence although yield was 

not affected

Staked cucum ber cv Sprint 440 (S) w ere grown in 4 experim ents 

conducted in the spung  (22 M arch 10 13 June) sum m er (6 June to 9 August) and



autum n (23 August to 25 October) o f 1985 and ing (14 April to 3 July) of 1987 

Irrigation was applied when the soil m oisture tension at 6 inches depth reached 

30 50 centibars The amount o f w ater applied was 32000 16000, 4000 and

24000 gal/acre to r the four periods respectively W hile rainfall from  sowing to 

harvest was 17 20, 21 5 and 18 inches respec tn e ly  Yields w ere significantly

increased by irrigation (Hanna and Adam s, 1989)

Andreas (1990) conducted an experim ent with cucum ber cv Corona, 

sown on 9 January and 23 June 1989 with mean tem perature o f  20 8 and 21 9°C  and 

mean RH o f 72 2 a id 71 4 per cent obtained yields o f  63 and 23 cucunbers/m ~  

respectively

Van (1991) conducted som e tests in hot house cucum ber and observed 

that the incidence o f mildew (Erysiphe cichoracearum) as slightly lower in the 

mi >ted com partm ents while the infection rate  o f  stem Botrytis (cinerea) was sigmfi 

cantly lower

Bahher (1991) described the response o f  lea f conductance (in Scm ')  as 

an em pirical non linear function o f  vapour pr ssure deficit at the leaf surface and 

solar radiation Results indicated that effects o f  relative hum idity on cuticular 

conductance may c n tnbute to the increased leaf conductance observed at low 

vapour pressure deficit

Sanden et al (1992) from  an experim ent on cucum ber seedlings (cv 

C oiona) grown at air relative hum idities of 55 75 or 95 per cent concluded that 

relative giowtli rate increased with increasing air hum idity This was attributed to 

incieasm g net assim ilation rate and stom atal conductance as air hum idity increased



from 55 to 75 per te n t  and to increasing specific leaf area as hum idity increased 

from /:> to 95 per cent L eaf w ater potential changed in parallel with changes in the 

w ater potential o f  the root environm ent

Oda et a l (1993) observed that the chlorophyll fluorescence of cucum ber 

seedlings decreased to 5 per cent at 25 °C  im m ediately after a high hum idity and 

46 C treatm ent The reduction m chlorophyll flourescen te  was attributed to the high 

leaf tem perature and hum idity which depressed inspiration

Adams and Hand (1993) studied the effects o f  hum idity on dry matter 

High hum idity decreased leaf dry weight in acum ber Ca concentration (%) in the 

leaf DW  was reduced by high hum idity at day or night

Staub and Navazio (1993) conducted experim ents on cucum ber cv 

C orolina under toci tem perature regim es and concluded that the pillowy fruit 

d isorder sym ptom s w ere m ost severe at high tem perature and RH and thus both 

param eters contribute to the developm ent o f  this d isorder

K itano et a l (1994) from  an experim ent on cucum ber cv Chajitsu 

O chiaiplants suggested that the control o f  evaporative dem and can be used as a 

reliable way to m anipulate plant w ater use and dry natter production

Kretschm er (1995) studied the influence o f  tem perature and soil water 

capacity on the em ergence of C utum is harivus L seeds G erm ination tem peratures ot 

15 20 25 or 30° C w ere com bined with soil m oisture at 40, 50, 60, 70 or 80 per 

cent of water capacity corresponding to soil m oisture tensions from  pT 3 2 to 2 2 

He found that high cmcrgerwe (86 93% ) occurred  with all m oistur° contents at 

30 C and 40 50 per cent o f  water capacity at 25°C  At 20°C  the em ergence tell

£ 5



fioni 79 to 20 per cent with increasing w ater capacity T here was low em ergence at

15 C

D eveloping fruits of musk melon (cv Galia) w ere subjected to two rela 

tivc hum idity treatm ents (22 to 89% ) The period from  anthesis to harvesting was 39 

and 44 days in the high and low RH treatm ents respectively and the fruit soluble 

solids content was 10 8 and 12 2° b n x  respectively The low er RH resulted in lower 

seed num bers per fruit a lower mean fruit growh rate and sm aller fruits ^Combrink 

e tu i  1995)

2  1 C rop  w ea th er  m o d e ls

K irusingh et al (1974) reported that in bhindi yield had negative 

correlation with days to tlow er They also obtained positive correlation between 

yield/plant and flower num ber, num ber of branches, plant height and fruits/plant 

both at phenotypic and genotypic levels

N andpun et a l (1976) reported that with musk melon sex ratio was 

positively correlated with tem peiature in the green house and negatively with the 

relative hum idity in the field

Ka anasundaram  (1976) reported that fruit weight was positively and 

significantly correlated with d iam eter size and flesn thickness o f the fruits in musk 

melon

In bitter gourd Srivastava and Srivastava (1976) noted that yield/plant 

was positively correlated with num ber of female flow ers num ber o f fruits and 

num ber of lateral branches



Ram achandran (1978) found that yield in oitter gourd was highly 

correlated with length o f main vine fruit weight fruit length num ber o f 

fruits/plant num ber o f  female flow ers/plant and num ber o f prim ary branches/plant

Vooran (1980) found a positive effect on yield and production from 

increasing day tem perature, which was probably caused by a better shi it develop 

ment

Ivanov (1978) from  his field trials with cucum ber sown on six different 

dates in April and M ay showed that there w ■> a strong negative correlation between 

effective tem perature and duration o t all growth stages There was also a weak 

negative correlation between duration and day length

W elter a  a l (1989) studied the effect o f  th n p s infestation on total 

cucum ber yield, mean fruit size and total fru it and observed that as the num ber of 

the thrip  days increased to a m axim um  o f 45 O/cm^, total fruit w eight was reduced 

by 54 2 per cent at final harvest He obtained a highly significant linear regression 

betw een the total num ber o f  thrip days per leaf and the various agronom ic variables 

Total yields for uie season were reduced by 10 per cent by the highest 'evel o f  thnps 

dam age Less total leaf dry weight was associated with heavy feeding damage

Yoshida and Eguchi (1989) w orking with cucum ber seedlings cv 

C hoptsu Ochiai, reported that tem perature effects oi gas exchange and on water 

uptake follow ed parallel sigm oid curves, the responses decreasing at tem peratures 

below 12 and increasing at tem peratures above 16°

Yield data in green house trials, in which planting date harvesting date 

tem perature and am ount o f radiation va cd, were used to develop a model for
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cucum ber growth It was found that the influem c o f  tem perature was stronger 

during the early stages o f  crop growth than during the harvesting period There was 

a strong linear relationship betw een radiation and yield potential (Tesi and Nencim, 

1989)

The H annover approach is one way o f developing a planning model with 

its possibilities and constraints Liebig (1989) collected data from  several experi 

ments with radishes cucum bers, lettuces and kohlrabi r ro m  fitted growth functions 

mean grow th rates w ere derived, mean data o f tem perature, radiation and CO 2 were 

com puted for the sam e period

Liebig (1989) started to exam ine the effects o f  tem perature and radiation 

on yield M ore than 1500 data points were recorded Results o f  regression analysis 

indicated tem perature to be less im portant than radiation

Yang et al (1990) studied a green house cucum ber crop (cv Mustang) 

and observed that transpiration rate varied with solar radiation and was not 

uniform ly distributed within the canopy L eaf tem perature was lower than air 

tem perature on clear sum m er days owing to high transpiration rates Stomatal 

resistance w s com puted and was exponentially related to solar e n u g y  No 

significant correlations betw een stom atal r e s i s ta n t  and other clim atic variables were 

found

Schacht and Schenk (1990) developed a m odel on controlling the nutrient 

supply to cucum bers (Cucumis sa tivu i) N itrogen uptake during fruiting was linearly 

correlated with solar radiati 11 in the range investigated 900 to 4000 W m ^ day ^



Juze i. and Sakiyam  (1991) reported that the am ount o t CC>2 ( R) 

respired from  fruits was proportional to the increm ent o f  fruit volum e which 

occurred in the same period ( V), w ith the regression equation The proportionality 

between R and V intimated that respiration e 1 be used to m onitor, non destruc 

tively the fruit grow th in term s o f  dry weight

M arcelis (1992) estim ated the percentage o f  dry m atter o f a fruit by a 

regression m odel with tem perature sum , tem perature and fruit size as input 

variables G row th o f the fruits could be described by a Richards function for upto 25 

days after flow ering (at 2 0°C ), well after norm al harvest (17-22 d) The relative 

growth rate based on fresh weight and dry weight increased during the first week 

after flowering at (20 C) and then declined in a concave m anner without being 

constant for any peri 1

Rippen and Krug (1994) estim ated the yield of cucum ber with 1 lp o f 

m odels The yield was estim ated in the recom m ended tem perature range, as long as 

plants were not weakened The period from  planting to start o f  harvest as a function 

of irradiance and tem perature was also well described

M arcelis (1994) described the sink strength o f each individual fruit as 

function o f its tem perature sum a tter anthesis and the actual tem perature and that o f 

the segctative plant parts as a function o f act il tem perature only The form ation 

rate ot nonaborting fruits is essentially a function o f the source sink ratio Results 

from the model agreed well with the m easured fluctuating distribution of dry m atter 

betw een fruits and vegetative parts



3

Hdm amoto et a l  (1995) estim aiol the hypocotyl length in cucum ber cv 

Nam kyoku No 2 seedlings by quadratic regressions It was highly correlated with 

day tem perature and to a lesser extent with difference bet seen day and night 

tem perature and showed low correlations with average day tem perature and night 

tem perature
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M A T E R IA L S  A N D  M E T H O D S

A field experim ent was conducted during 1995 96 at the College of 

H orticulture llam kkara, to study the crop w eather relationship in bitter gourd

variety M C 84 The details o f  the M aterials u J and the techniques adopted during 

the course o f  the study are briefly discussed below

3 1 M a ter ia ls

3 1 1 Site clim ate and soil

The experim ental field is situated at 10° 3 2 ’ N latitude and 76° 10 E 

longitude with an altitude o f  22 25 m above M SL The area enjoys a typical tropical 

humid climaU

The details of the m eteorological observations during the expen 

mental period are presented in Table 1 and Fig 2

C om posite soil sam ples from 0 60 cm  depth taken before com m encem ent 

o f  experim ent were used for the determ ination o f physiochem ical prope ties and the 

date are given in Appendix I

3 1 2 Season

The experim ent was conducted during the period April 1995 to March

1996

3 1 3 Variety

M C 84



3 1 4 Manures and fertilizers

ra rm  yard m anure was applied uniform ly to all the pits as basal dose at 

the rate o f 20 tonnes per hectare N itrogen (at the rate o f 70 kg N /ha), Phosphorus 

(at the rate o f  25 kg P2 0 j/h a )  and Potassium  (at the rate o f  25 kg l^ O /h a )  were 

applied to the crop in the form  o f  urea, superphosphate and m uriate o f  potash 

respectively P and K were applied basally as single dose H ow ever N was applied 

as 2 splits half as basal and the o ther ha lf at the tim e vimng

3 3 M eth o d s 

3 2 1 Layout

The experim ent was laid ou t in Random ised Block D esign with three 

replications The layout of the experim ental field is given in Fig 1 The treatm ents 

consisted o f  12 tim es o f sow ing starting from  April 15th and ending the M arch 15th 

The details of the different treatm ents and their notations used are given >clow

Treatm ents (sow ing dates) Notation

April 15 D

May 15 D-

June 15 D

July 15 r>

August 15 D.

Septem ber 15 D<

Octobe, 15 D-

N ovem ber 15 D,

Decem ber 15 D,





Table 1 Mean monthly weather parameters for the crop growth period

Max Min RH RH
tem p temp m orning aftemcx
( n (°C ) (% ) (% )

April 6 > 24 9 87 55

May O  i 23 9 91 65

June 31 6 23 1 94 77

July 29 9 23 2 96 81

Auj, 30 6 23 7 94 78

Sep 30 1 23 5 94 70

Oct 33 2 23 2 91 65

Nov 31 3 22 5 91 69

Dec 32 5 21 3 71 43

Jan 33 1 22 4 71 35

Teh 34 7 23 4 72 34

March 36 4 24 3 82 37

April i4 C 25 0 87 59

May 3? 8 25 2 91 63

June 30 5 23 8 94 75

Rainfall Rainy Evaporat Sunshine W ind

(mm)
days ion

(mm)
hours speed

(km /hr)

118 7 5 164 3 9 1 4  7

370 5 13 129 3 6 5 3 5

500 4 19 103 7 3 7 3 7

884 7 26 88 5 2 1 2 1

448 7 22 96 4 3 7 2 6

282 5 13 97 7 6 1 4 2

110 4 8 113 8 8 3 1 3

88 4 5 89 1 6 5 0 6

0 0 0 195 9 10 3 3 9

0 0 0 208 6 9 4 3 3

0 0 0 200 9 9 9 6 1

0 0 0 219 2 9 3 5 5

152 0 7 157 1 8 3 1 8

95 4 4 135 0 7 7 2 3

400 3 16 103 4 4 7 2 0
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January 15 D jq

Tebruary 15 D j j

M arch 15 D ^

The plot size was 4 m x 4 m with 4 pits in each plots consisting o f  2 

plants each The spacing adopted was 2 m x 2 ra The experim ent was replicated 

thrice with the total num ber o f  experim ental plots num ber 36 Tor each and every 

treatm ent ic control plot was maintained

3 2 2 Cultural operations

The land was ploughed well foil cd by levelling Then it was divided 

into 48 plots o t size 4 m x 4 m Then 4 num bers o f  pits w ere taken in each plot with 

30 cm depth and 60 cm diam eter with a spacing 2 m x 2 m

The pits v. ere tilled with the top soil and the recom m ended quantity o f 

farm  yard m anure The basal dose o f fertilizers w ere also applied and m ixed well 

with soil

The seeds w ere soaked in water overnight and sown on the prescribed 

dates The seedlings w ere thinneu o three plants per p it, about 15 days after sowing 

W eeding and irrigation were done as and when required W hen the plants started 

running they w ere trailed on to iron fram es having a height o f 1 5 m Top dressing 

ot N was done at the tim e o f vining Plant protection m easures were taken as and 

when required using the recom m ended chem icals
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3 2 4 Harvesting

The fruits were harvested as and when they m atured by visual judge

ment

3 2 5 Observations

3 2 5 1 Biometric observations

(a) Length o f vine

The length o f  the vine in cm was recorded on the 30th day, 45th day and 

60th day after sowing

(b) Node at which the first fem ale flower appeared

1 v node at which the first female flow er appeared was counted from  the 

cotyledon node and recorded

(c) Days to m aturity

Ten fem ale flowers per plant were tagged at the tim e o f  opening and the 

num ber o f  days taken from  flow ering till harvest was noted and the mean worked 

out

(d) Trequency o f fem ale flow er emergi nee

The num ber o f  female flow ers produce J per p lant on the 45th, 60th, 75th 

and 90th day after sowing was counted

(t)  N um ber of female flowers

Total num ber o f fem ale flowers produced per plant w counted



(f) N um ber o f  m alt flowers

Total num ber o f  m ale flowers produced per plant was counted

(g) Sex ratio

The male to * male flow er ratio was recorded

(g ) Truit set

The percentage ot tru ti set was recorded

(1) N um ber o f fruits

The num ber of fruits harvested from  each plot was counted and the 

num ber o f  fruits produced per plant was worked out A fter harvest, 10 fruits were 

random ly selected from  each treatrm nt for recording the follow ing m easurem ent

0) W eight o t fruit

W eight o f  10 fruits w ere recorded in gram  and the mean weight worked

out

(k) Length o f  fruit

Length was m easured from  the stalk end to  the tip in cm for the 10 fruits 

and the average worked out

(I) G irth of fruit

Gi i was recorded from  the top l/4 th  bottom  l/4 th  and the m iddle o f 

the fruit in cm and averaged for the 10 fruits
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(m) Yield

Total weight o f  fruit harvested from each plot was reeorded and the yield 

in kilogram m es per plant w i w orked out

(n) Ineidence o f  pest and diseases

Observations on the incidence o f  m ajor pests and diseases w ere recorded 

from  the control plot The total num ber o f  fruits affected in each and every treat 

m ent was counted and the percentage o f  dam age was w orked out In order to find 

out the percentage o t infestation on leaves the num ber of dam aged leaves were 

recorded The m ethod of visual grading was adopted fo r recording the hopper burn 

sym ptom s The percentage ot disease intensity was w orked out by finding out the 

ratio betw een plants affected by mosaic disease to the total num ber o f  plant* in a 

treatm ent The sym ptom s o f  downy mildew and leaf spot diseases were graded with 

appropriate scores and the percentage o f  disease index was w orked out

3 2 6 W eather data

The daily data on the different w eather elem ents reeoided from  the 

m eteorological observatory o f the College o f H orticulture, Vellam kkara were used 

for the study

3 2 7 Statistical analysis

3 he data obtained from  the experim ent was anals sed statistically as per 

the m ethods suggested by Pans and Sukhatm e (1978)
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Sim ple correlations w ere com puted  betw een the grow th  and yield 

characters w ith the w eekly m ean values o f  m axim um  tem perature, m inim um  

tem peratu re  relative hum idity  and sunshine hours to  determ ine the effect ot w eather 

elem ents on the grow th and yield o f  b itter gourd R egression  equations w ere worked 

out from  these observations C rop w eather m odels a re  a rn v ed  at using the above 

data
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R E S U L T S

D uring the course o f  investigation observation  on various b io m etry  

characters o f  b itter gourd  variety M C  84 w ere recorded  to study the crop  w eather 

re litio n sh ip  The data w ere subjected to statistical analysis and the results aie  

presented beluw

4 1 W e a th e r  d u r in g  th e  c ro p  p e r io d

The rainfall mdAimum and m inim um  tem pera ture  sunshine huurs 

m orning and afternoon hum idity  open pan evaporim eter values rainy days and 

w ind speed are furm shvd in Table 1

4  2 B io m e tr ic  o b se rv a tio n s

4 2 1 I tn g th  o f vine at 30 DAS

The mean length of vine at 30 45 ana 60 DAS are given in fab le  2 As 

evident from  the table date o f  sow ing had a significant influence on vine length 

The crop sown during  A pril recorded the highest vine length o f  127 cm  at 30 DAS 

follow ed by the crops sown during  Tebruary M arch January  and D ecem ber Die 

low es t  vine length was observed in the case of July sow n crop  (98  cm ) w hieh was 

follow ed by the erops sow n during  Septem ber June, O ctober and A ugust

4 2 2 Length o f  vine at 45 DAS

The highest vine length was observed in the case o f  A pril sowm crop 

(2"’4 3 cm ) which was lollow ed by the urops sown during  feb ru a ry  M arch



T able  2 L tfect of date o f  sow ing on length o f  v ine  at 30th 45th and 
60th days after sow ing

T  rcatm ents
30 DAS

V ine length (cm ) 

45 DAS 60 DAS

Date o t sow ing

April 15 127 0 274 3 481 0

May 15 112 3 257 0 452 7

June 15 102 3 248 3 441 0

Julv 15 98 0 244 7 435 0

A ugust 15 108 3 253 0 449 0

Septem ber 15 100 3 247 0 439 3

O ctober 15 105 0 250 3 446 0

N ovem ber 15 111 0 254 7 451 0

D ecem ber 15 116 3 262 0 462 0

January  15 1 17 0 263 0 464 0

F ebruary  15 124 7 270 0 476 3

M arch 15 120 0 267 3 471 0

SCm + 
CD

4 2
12 23

5 9 
17 3

11 4 
33 5
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January D ecem ber and M ay respeetively The low est vine length was reeorded in 

July sown u o p  (244 7 cm)

4 2 3 Length o f  vine at 60 DAS

The length o t vine at 60 DAS also show ed a s im m r trend as that o f  30 

and 45 DAS The highest vine length was reeorded  in the ease o f  A pril sown crop 

(4 8 1 cm ) It was follow ed by die crops sow n during  February  M trch January 

D eeem ber M ay N ovem bei and A ugust T he low est vine length w as observed in the 

July sow n crop (435 l n) and all o ther treatm ents w ere on par w ith one another

4 2 4 Node at w hich the first fem ale flow er was produced

The m ean values o f  the node at w hich the  first fem ale flow er was pro 

duced are presented  in T able  3

As evident from  the table the node at uch the first fem ale flow er was 

produeed show ed significant variation  depending on the d ifferen t dates sowmg 

The low est node was recorded in case of February  sow n crops (14 nodes) It was 

follow ed by the crops so.vn during  January D ecen r M arch, N ovem ber and 

O ctober T he sow ing taken du ring  June registered  th e  m axim um  num ber o f nodes 

120 nodes) to r  the p roduction  o f  the first fem ale flow er

4 2 5 Days to p icking m aturity

T he m ean num ber o f  days taken to attain  picking m aturity  from 

Low ering ai given in Table 3

<t1



Table 3 E ffect o f date o f  so' ng on  node at w hich first fem ale flow er w as produced  
and the days to p icking maturity

Treatm ents N od e at w hich first D ays to picking
fem ale flow er maturity
w as produced

Date o f sow ing

April 15  18 15

M ay 1 5  20  17

June 1 5  20  3 15 7

Julv 1 5  19 15 7

A ugust 1 5  19 13 7

Septem ber 1 5  18 3 15

October 1 5  16 ” 15

Novem ber 1 5  16 7 13 7

D ecem b i 1 5  16 14 7

lanuary 1 5  16 13 3

Tebruary 1 5  14 13 3

March 1 5  16 3 13 7

S E m ±  1 20  0 58
CD 3 52 1 71

O
j
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A s clear from  the table the date o f  sow m g significantly  influenced the 

pick ing maturity The low est number of days for fruit maturity w as observed when  

the crops w ere sow n during January anu Tebruary (13 days each) fo llow ed  by 

N ovem ber, A ugust, M arch, D ecem ber, O ctober, Septem ber and April respectively  

A ll the ther treatments recorded higher values and the highest number o f  days for 

fruit maturity w as recorded in M ay sow n crop

4 2 6 Trcquency o f  fem ale flow er em ergence

The mean numbei of fem ale flow ers produced per plant on 45th 60th  

75th and 90th days aftei sow in g  are given  in Table 4

The crops sow n during January and February recorded the highest 

number ot fem ale flow ers at 60  D A S and 45 D A S respectively  lh e  highest number 

ot fem ale flow ers at 75  D A S  and 9 0  D A S w as observed  in O ctober sow n crops

4 2 7 Num ber o f  fem ale flow ers

The data on the number of fc  nale flow ers per plant are g iven  in Table 5

It is clear from  the table tnat the dates t sow in g  sign ificantly influenced  

the number o f  fem ale flow ers C rops sow n during O ctober recorded highest number 

o f  fem ale flow ers (29  i im bers) and w as on par with the January sow n crop The 

crop sow n during M ay recorded the h w est number o f  fem ale flow ers (20  number) 

which w as on par with the other treatments

4 2 8 Num ber ot m ale flow ers

The data relating to the mean num ber o f  m ale flow ers produced per plant

is given  in Table 5



Table 4 T ffect o f  date o f  sow ing on frequency o f  fem ale flow er em ergence

Treatments
45 D A S

Number o f  fem ale  

60  D A S

flow er/plant 

75 D A S 90  DA'

D ate o f  sow m g  

April 1 5 1 8 10 3 21 0 11 0

M ay 1 5 0 7 8 7 13 8 20  2

June i<- 0  7 7 5 16 3 21 0

July 1 5 1 2 9 7 16 8 20  3

A ugust 15 1 3 10  0 21 2 22 3

September 1 5 1 0 7 5 1 6 5 21 0

O ctober \  5 1 2 10 2 21 8 29 0

N os em ber 1 5 1 5 11 0 21 7 22 3

D ecem ber 1 5 1 3 10 0 2 0  5 21 8

January 1 5 1 2 12 2 21 5 2 6  2

T ebruary 1 5 2 0 11 7 21 7 21 7

March 1 c 1 7 10 5 2 0  7 2i i
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Table 5 E ffect o f  date o f  so w in g  on number o f  fem ale flo w ers and m ale flow ers  
per plant and sex ratio

T reatmentx 

Date of sow in g

N um ber o f  flow ers/p lant

fe m a le M alt
Sex ratio

April i s 21 0 567 27  3

Mav IS 2 0  2 404 2 0  0

June i s 21 0 45 6 22  0

July 15 2 0  3 507 25 0

A gusut 1 S 22 3 518 23 4

Septem ber i s 21 0 5 0 0 24 0

O ctober l c 29  0 644 22 4

N ovem ber " 5 22 3 586 2 6  3

D ecem ber 15 21 8 595 27  3

Jam try IS 26  2 558 21 7

I ebruary 1 5 21 7 542 25  2

March 1 5 21 3 5 4 6 2 6  0

S E m l 1 4 7 7 1 4
C D 4 1 2 2  6 4  1
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A s evident from  the table, the dates o f  sow in g  significantly influenced  

the m ale flow er production The crops sow n during October recorded highest 

number o f  m ale flow ers (644 flow ers) The crops sow n during M ay, recorded the 

low est number ot male flow ers (404 flow ers)

4 2 9 Sex ratio

I he mean value of sex ratio for the different treatments are given m 

Table 5 T h a t  was significant difference m the value o f  sex  ratio am ong clifft rent 

dates o f  sow ing The crops sow n during April and D ecem ber recorded the higlitst 

sex ratio (27 3) which w as follow ed by N ovem ber, M aich , leb iu a ry  July 

September and August respectively The crop sow n during M ay registered the low est 

sex  ratio (20) fo llow ed  by crops sow n during January, June and October respec 

bvely

4 2 10 Num ber o f  fruits

The mean number o f  fruits for the different treatments are presented in 

Table 6  The mean number o f  fruits w as significantly influenced by the time o f  

sow m g The crops sow n during October recorded the highest fruit number (23 fruits) 

and was fo llow ed  by January sow n crop The low est fruit number w as obs< rved 

during May and July sow n crops (15 fruits) and the other treatments w ere on par 

with one another

4 2 11 Fruit set

The m ean values o f  fruit set are g ise a  in Table 6  Then was significant



I able 6 E ffect o f  date o f  sow ing on number o f  fruits per plant and percentage o f  fruit set

f  reatment s Num ber o f  
fruits/plant

Fruit set

Dale of sow ing

April 1 5 15 5 73 8

May 14 5 71 9

June 15 15 5 73 8

July 15 14 5 71 3

August l c 17 0 76 1

September 1 c 15 5 73 8

October 15 23 0 79 3

N ovem ber 1 c 17 5 78 3

D ecem ner 1 5 16 5 75 5

January 1 5 20 3 77 6

f  ebruary 15 15 5 71 6

March 15 15 0 70 3

Sem-t
CD

1 1 
3 2

0 4  
1 1
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difference in the fruit set am ong different dates o f  sow m g T he crops sow n  during 

O ctober recorded the h ighest fruit set (7 9  27  per cen t), w hich  w as on  par with 

N ovem ber sow n crops T he sow in g  taken during March recorded the low est fruit set 

(70  33  per cent), w hich  w as on par w ith O ctober sow n  crops

4  2 12 Length o f  fruit

The m ean values for fruit length are g iven  m Table 7 T he fruit length  

varied sign ificantly  with the dates o f  sow m g T he crops sow n during O ctober 

recorded the h ighest fruit length (24  7 cm ) and w as on par with the c io p s  sow n  

during D ecem ber January, A ugust N ovem ber, A pril and Septem ber respectively  

All other treatm ents w ere sign ificantly  in te iior  to the above treatments

4 2 13 Girth o f  fruit

The data pertaining to the girth o f  fruit are presented in Table 7 The 

effect o f  dates o f  so w in g  on the girth o f fruit w as not sign ificant H ow ever, January 

sow n crops registered highest fruit girth (16  3 cm ) fo llow ed  by D ecem ber sow n  

crops The low est girth value (13 3 cm ) w as recorded in M ay sow n crops

4  2 14 W eight o f  fruit

T he m ean values for the w eight o f  fruits are g iven  in Table 7 The mean 

w eight o f  fruit w as h ighest in O ctober sow n crop (88  g ) and w as fo llow ed  by the 

crops sow n during January, N ovem b er D ecem ber, A ugust April and Septem ber 

The low est fruit w eigh t w as observed  in July sow n crops
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Table 7 E ffect o f  date o f  sow ing on length, girth and w eight o f  fruit

7  reatments
Length

(cm )

Fruit characters

Girth
(cm)

W eight
(g)

D a te  o f  sow ing

April I S 21 0 15 0 81

May 15 16 7 13 3 71

June 15 19 0 14 6 74

July 15 17 7 14 0 71

August 15 22 3 15 7 83

September 15 20 7 15 0 78

October 15 24 7 15 7 88

N ovem ber 15 21 3 15 7 85

D ecem ber 15 24 3 16 0 84

January 15 23 0 16 3 85

T ebruary 15 18 7 14 7 73

March 1 5 18 3 14 3 72

SEm +  
CD

1 4 
4 2

1 1 
3 3

4 1 
12 0
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Table 8 Effect o t date o f  sow ing on yield in kg/plant and t ha *

Yield
Treatment!. .  .  . .  .  .

kg/plant t ha

Date o f  sow ing

4pril 1 25 9 4

May 1 01 7 6

June 1 15 8 6

July 1 03 7 7

August 1 41 10 6

September 1 2 ! 9 1

October 2 03 15 2

November 1 49 11 2

December 1 38 10 3

January 1 60 12 0

Tebruary 1 14 8 5

March 1 08 8 1

S E m ± 0  06 0  5
CD 0 0 9 0 7
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The mean values o f  the y ield  in k g  per plant and t ha * are g iven  in 

Table 8 T he h ighest y ield  w as recorded in the O ctober sow n crop (15  2 4  t ha 

w hich w as sign ificantly superior to all the other treatm ents T his w as fo llow ed  by 

January and N ovem ber sow n crops respectively  T he low est y ield  w as produced by 

M ay sow n  crops (7 6  t ha *) R egarding the other treatm ents, an average y ield  w as 

recorded

4  2  16 Crop weather relationship

Sim ple linear correlation b etw een  im portant m orphological and y ield  

characters v iz  total number o f  fem ale flow ers produced &  y ie ld  (t2ha) and 

important weather parameters like m axim um  and m inim um  tem perature, temperature 

range, sunshine hours, m orning relative hum idity, afternoon relative hum idity,
/a/ 6 js Aal v

mean relative hum idity, rainfall and w ind speedy It w as found that the temperature 

range during 45 to 65 days after sow m g and sunshine hours during 45 to 55  days 

after sow m g w ere p ositively  correlated w ith both total y ield  and total number o f  

fem ale flow ers M inim um  temperature and rainfall during 45 to 55 days after 

sow ing  and hum idity (both m orning and m ean) during 45  to 65 days after sow ing  

were negatively correlated w ith both total y ield  and num ber o f  fem ale flow ers The 

correlation coeffic ien ts tor these are g iven  in Table 9  and 10

B ecause o f  the multi colinearity o f  the variables, on ly  four variables 

w ere selected  le , m inim um  temperature, temperature range, sunshine hours and 

m orning hum idity w h ile  w orking out the regression equation M ultiple regression  

equation w ith the above four weather param eters resulted in a reasonably better

4 2 15 Yield
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Table 9  (  orrclation coeffic ien ts betw een yield  and w eather parameters

C orrelation coeffic ien ts

W eather elem ent Period Y ield  (t/ha)

M axim um  temperature 4 5 -6 5  D A S 0  455

Temperature range do 0  815**

H um idity (m orning) -do­ 0  752**

Humidity (afternoon) do 0  389

Hum idity (m ean) do 0  7 1 2**

M inim um  temperature 4 5  55  D A S -0  7 7 5**

Rainfall do 683*

Sunshine hours do 0  781**

W ind speed -do- 0  429

* Significant at 5 % level
** Significant at 1% level



Table 10 Correlation coeffic ients betw een number o f  fem ale flow ers 
per plant and weather parameters

Correlation coeffic ients

W eather parameters Period Total number 
o f  fem ale  
flow ers

M aximum temperature 45-65  D A S 0 519

Temperature range do 0  778**

Humidity (morning) do­ 0  678*

Humidity (afternoon) do -0 258

Humidity (mean) do- -0  665*

M inimum  temperature 45-55  D A S 0  617*

Rainfall do­ 0  583*

Sunshine hours do 0  733**

Wind speed do 0  280

* Significant at 5 % level
** Sm ificant at 1 % level
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Yield
Treatm ents - - -

Observed Predicted

Table 11 Actual and estimated yield in t ha *

Date o f  sow ing

April 15 9 4 9 1

May 15 7 6 7 9

June 15 8 6 8 6

July 15 7 7 7 0

A ugust 15 10  6 11 1

Septem ber 15 9 1 9  7

O ctober 15 15 2 14 0

N ovem ber 15 11 2 11 5

D ecem ber 15 10 3 11 5

January 15 12  0 11 8

Tebruary 15 8 5 8 4

March 15 8 I 7  8



predictor o f  fruit y ield  w ith higher coeffic ien t o f  determ ination T he regression  

equation for total y ield  w as

Y =  1 23 Tm in +  0  05  Trange +  0  68  SSH  +  0  0 1 2  R H m om in g +  23  429  

r2 0  918

w here Y  =  y ie ld  in t/ha

T he estim ated y ie ld  using the regression  equation and the actual ob  

served values are g iven  m Table 11 and F ig  9

4  2 17 E ffect o f  date o f  so w in g  on the in cidence o f  pest

Incidence o f  the fo llo w in g  pests w as observed  in the control p lot

M ajor pests

1) Fruit fly  Bactrocera cucurbitae (C oq  )

2) Pum pkin caterpillar Eudioptes indica (Saund )

3) Pod caterpillar llelicoverpa armigera (H b )

4 ) Epilachna beetle Iieinosepilachna vigintioctopunctata (F  )

5) L eaf hopper Amrasta biguttula biguttula (Ischida)

The percentage o f  pest infestation are g iv en  m  Table 12 T he crop sow n  

during April m et w ith the severe incidence o f  the pest Bactrocera cucurbitae (C oq ) 

w hile in the case o f  Septem ber, O ctober and N ovem b er sow n  crops, there w as no 

incidence at all T he incidence o f  Eudioptes indica (Saund ) w as observed  in all the 

treatments and w as found to be severe in crops sow n  during M arch, April and May 

Crops sow n during A ugust, Septem ber and O ctober w ere infested by llelicoverpa



Table IX Incidence of pests

Tr itments -
B aaortera

sp

Date o f  sow ing

April 15 24 13

May 15 20 68

June 15 16 13

July l c 10 87

August 15 8 82

September 15 0 0 0

October 15 0 0 0

Novem ber l c 0 0 0

December 15 6 06

January 15 9 67

T ebnia 1 '1 16 13

March 1 5 20 00

infestation of fruits

Eudiopetes Helitoverpa 
sp sp

27 00 0 0 0

24 13 0 0 0

22 58 0 0 0

17 39 0 0 0

20 58 5 88

16 13 19 35

13 80 13 80

11 43 0 00

15 15 0 0 0

19 35 0  00

22 58 0 0 0

23 33 0 0 0

% o f  infestation o f  leaves

Amrasca Ikinosepilathrta 
sp sp

0 0 0 26 00

0 0 0 0 0 0

0  00 0  00

0 0 0 0 0 0

0 0 0 0 00

0  00 12 00

13 33 0 0 0

18 66 0 0 0

38 66 0 0 0

58 00 0  00

49  33 0 00

31 33 0 0 0
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Table 13 E ffect o f  date o f sow in g  on in cid en ce o f  d iseases

% o f  d isease index
Treatm ents - -  - - - —  - - - -

C ucum is Pscudopernospora Colletotnchum
m osaic sp sp
virus I

Date o f  sow ing

April 1 5 7 14 0 0 0 19 33

Ma> 15 3 57 2 6  00 2 6  00

June 15 0 0 0 4 8  0 0 0  0 0

July 1 5 0  0 0 29  33 0  0 0

A ugust 1 5 0 0 0 15 33 0  0 0

Septem ber l * 0  0 0 0  0 0 0  0 0

October l c 7 14 0 0 0 0 0 0

N ovem ber 1 5 10 7 0 0  0 0 0  00

D ecem ber 1 5 17 85 0  0 0 0 0 0

January 1 5 25 00 0 0 0 0  0 0

February 1 5 28 57 0 0 0 0  00

M arch 1 5 14 00 0  0 0 0 0 0
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arm igera  (Hb ) The crops sown during D ecem ber, January and February showed 

severe hopper bum  sym ptom s caused by A m rasca biguttula biguttula  (Ischida) The 

incidence o f  the pest Heinosepilachna vigintioctopunctata  (F  ) was observed in the 

crops sown during April and Septem ber

4 2 18 Effect o f  date o f  sowing on the incidence o f  disease

Incidence o f  the follow ing diseases was observed in the control plot

1) M osaic disease Cucumis virus I

2) Dow ny mildew Pseudopem ospora cubensis  (B &  C)

3) A nthracnose C olle to tn thum  sp

The percentage o f  disease index are given in Table 13 The crops sown 

in January and February w ere severely infected w ith m osaic virus I T he occurrence 

o f  the disease downy m ildew  caused by P seudopem ospora cubensis (B and C)

was observed in the crops sown during M ay, June, July and August The

anthracnose disease caused by Colletotnchum  sp was observed in M ay and June 

sown crops



1 E x p e r i m e n t a l  f i e ld

O ctober sown crop





Plate 3 January sown crop

P la te  4 f r u i t s  - O c to b e r sow n  c ro p
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DISCUSSION

The present investigation was taken up  w ith a  view  to determ ine the 

effect o f  various w eather elem ents on the grow th and yield o f  b itter gourd  variety 

M C -84 The results o f  the experim ents detailed m the previous chapter are discussed 

here under

5 1 B io m e tric  o b se rv a tio n s

5 1 1 Length o f vine

The sowings during A pril, February , M arch, January and D ecem ber 

recorded significantly h igher vm e length a t 30, 45 and 60  DAS T he maxim um  

tem perature (32 3 5°C ), m inim um  tem perature (22 -25°C ), sunshine hours (7-10 hrs) 

and relative hum idity (52 76% ) during the vegetative phase favoured the elongation 

o f  vme The growth difference due to variation in w eather was noted by Hall 

(1949), Surlckov and Ivanov (1978) and Heij (1981) m cucum bers, Buttrose and 

Segley (1978), Desai and Patil (1984) m  w ater m elon, Jeong et a l (1991), 

Huyskens et a l (1992) and Sanden et a l  (1992)

5 1 2 Node at which the first fem ale flow er was produced

The tim e o f  sow ing exerted significant effect on the node a t w hich the 

first fem ale flow er was produced W hen the crop was sow n during Tebruary the first 

female flow er appeared on 14th node W hile when the crop was sown during June 

the first fem ale appeared on 20th node T he highest m ean m axim um  tem perature 

(36 2°C ) during the vegetative phase fastened the appearance o f  the first female



Table 14 M ean m eteorological param eters prevailed during vegetative 
and reproductive phases o f  bitter gourd

Months Maximum M inimum Tem perature Sunshine Relative Ramfall
temp C temp C range C (hrs) (%) (mm)

Veg Rep Veg Rep Veg Rep Veg Rep Veg Rep Veg Rep

April 34 8 32 5 24 6 23 1 2 3 4 7 7 2 5 3 76 82 116 2 81 7

May 32 6 30 1 23 3 23 3 9 3 6 8 5 6 2 4 82 89 106 8 177 4

June 30 3 30 7 23 0 23 7 7 3 7 0 2 5 3 9 89 86 168 8 128 2

July 30 3 30 5 23 4 23 6 3 4 6 9 3 1 4 2 87 85 154 7 108 1

Aug 30 6 33 0 23 6 23 2 7 0 9 8 4 3 8 5 85 78 109 0 8 1

Sep 32 3 32 6 23 2 22 8 9 1 9 8 7 8 6 7 80 80 28 6 35 0

Oct 32 2 32 4 22 8 21 4 9 4 11 0 7 1 10 3 80 59 30 4 0

Nov 32 0 32 9 21 7 22 4 10 3 10 5 9 5 9 5 67 54 0 1 0

Dec 32 6 34 2 22 1 22 9 10 5 11 3 9 7 9 9 56 51 0 0

Jan 34 1 36 4 22 8 24 4 11 3 12 0 9 6 8 9 52 59 0 0

Teb 36 2 34 7 24 1 25 0 12 1 9 7 9 5 8 0 56 73 0 30 4

March 35 5 33 1 24 9 25 3 10 6 7 8 7 9 8 2 70 77 22 8 21 1

Veg Vegetative phase, Rep Reproductive phase



flower The position o f  female flow er on the vine depends on sunshine hours and 

night tem perature (N itch et a l , 1952) But W arringten and N orton (1991) reported 

that flow er node count in cucum ber were linearly related to sunshine hours

5 1 3 Days to m aturity

The M ay sown crop took m ore days to picking m aturity V ooren and 

Challa (1978) indicated that in cucum bers, earlm ess w as strongly affected by sowing 

dates and night tem peratures The lower m axim um  tem perature (30 1°C ), and 

lower sunshine hours (2 4 hrs) during the reproductive phase delayed the days to 

picking m aturity Sim ilar observations w ere m ade by D rew s et a l (1980), Heig

(1981), Slack and Hand (1981) m cucum ber

5 1 4 N um ber o f  fem ale flowers produced

A t both 75 and 90 DAS, the O ctober sown plants produced greater 

num ber o f  fem ale flow ers T his may be due to m ore sunshine hours (10 3 hrs) and 

low minim um  tem perature (21 4°C ) experienced during  the flow ering period 

Effect o f  date o f  sowing on female flow er production was reported  by Edm ond 

(1930), N itch et a l (1952), V enketram  (1963), M atsuo (1968), Kam alanathan and 

Tham buraj (1970), C antliffe (1981), Ym g and L i (1990)

5 1 5 N um ber o f  fruits per plant

A m ong the various sow ings, O ctober sow ing produced considerably 

h igher num ber o f  fruits This is due to  the highest fru itset (80% ), favoured by the 

availability of m ore sunshine hours (10 3 hrs), low m inim um  tem perature (21 4 °C ), 

high m orning relative hum idity (80% ) and lower afternoon relative hum idity (59% )



It is interesting to note that the October sown crop has experienced suffieicent 

am ount o f  rainfall during  the vegetative grow th stage and a  dry period  during the 

flow nng  stage No other treatm ent has this com bination o f w eather, w hich may be 

the reason for the higher fru it set D ifference in fru it num ber due to d ifference m the 

sow ing dates have been reported by Surlekov and Ivanov (1969), Heij and Lint

(1982) and Desai and Patil (1984) This variation may have been due to the effect o f 

night tem perature and day length (M iller and R ies, 1958 and Heij and L int, 1982)

5 1 6 Length o t fruit

Plants sown in O ctober produced longer fruits than the later sowings 

The higher sunshine hours (10 3 hrs) and the low er m inim um  tem perature (21 4°C ) 

experienced during pre-bearing period by the O ctober sow m g caused the increase in 

length This view was supported by the w ork o f  M iller and R ies (1958)

5 1 7 G irth  o f  fruit

January sow n plants produced fruits with the highest g irth  (16 3 cm) 

The increase in girth may be due to the h igher m axim um  tem perature (36 4°C ) 

during the reproductive phase

5 1 8 W eight o f  fruits

The plants sown in O ctober produced fruits w ith h igher m ean weight 

(88 g) The influence o f  favourable w eather conditions fo r carbon assim ilation is the 

reason fo r the higher fru it w eight in O ctober T his w as supported by  Gustafasson 

and W eich (1991), Juzuke and Sakiyam  (1991) and M arcelis (1992) The higher 

sunshine hours (10 3 hrs), the low er m inim um  tem perature (21 4 °C ), high m om m g
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relative humidity (80% ) and lower afternoon hum idity (59% ) during the 

reproductive phase increased the fruit weight Sim ilar variation in fruit weight due to 

dilference in planting date was reported by Sin et a l (1991)

5 1 9 Yield

Plants sown in October produced significantly higher yield (15 2 t ha ')  

The lowest value was recorded by the plants sown during May (7 6 t ha *) This 

decrease in yield can be attributed to a more o r less sim ilar trend in yield attributes 

like size, weight and num ber o f  fruits per plant This is to be expected, since fruit 

yield is the ultimate manifestation o f  the cum ulative effect o f  these characters 

Availability o f more sunshine (10 3 hrs) and the effect o f cool nights (minimum 

tem perature 21 4°C ) during the reproductive phase m ight be the cause for the 

highest fruit set, fruit size and fruit weight Effect o f  sowmg dates on the yield was 

recorded by Kartalov (1970), Kmiecik and Lisiewska (1981) in cucum bers and by 

Khristov (1983) and Desai and Patil (1984) in melons

5 1 10 Crop weather relationship

Each crop species will have a threshold level o f  optim um  tem perature 

requirement, below and above o f which a disturbance is induced m the metabolic 

processes The trend o f  tem perature was always on higher side particularly during 

summer season Progressive mcrease m  day tem perature m ust have impaired the 

different m orpho physiological processes and enzymatic behaviour controlled by 

thermal mechanism In addition, higher tem perature would demand the plant to 

undergo higher photorespiration rates, the result o f  which m ight reflect in reduced 

accumulation o f net assimilates (Yang et al , 1990) Sometimes, very high
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temperature as seen during summer season cause dehydration of stigma resulting in 

abortion o f flowers and decreased fruit set efficiency The overall impact o f  the 

higher temperature, limits the potential productivity o f  the crop

In general, the maximum temperature had a positive effect on the crop 

throughout the crop period This was supported by Marcelis (1994) The effect is 

more predomment during the flowering stage However, the correlation was 

statistically not significant Choi et a l  (1994) reported that photosynthesis and 

transpiration were significantly lower at low temperatures Where as the minimum 

temperature had a strong negative influence The impact o f  minimum temperature on 

bitter gourd was marked during summer season and marginal during the other 

period The minimum temperature during 45-55 days after sowing had the highest 

negative correlation with both the yield and total number o f female flowers per 

plant This view was supported by the work of W ilcox and Pfeiffer (1990)

Relative humidity during reproductive phase negatively influenced the 

yield o f the crop It is clear from the data that higher humidity during the 

reproductive phase decreased the yield o f bitter gourd It is interesting to note that 

though the same trend is seen, afternoon humidity had no significant correlation with 

both the yield and number o f female flowers per plant On the contrary to the above 

Andreas (1990) reported that yield increased with rise in relative humidity

Sunshine hours during different phenophases had strong impact on the 

growth and yield o f bitter gourd particularly Solar energy is a source o f photo 

energy required for photosynthesis as well as thermo energy required for the 

morphogenetic process o f  plants Sunshine hours during the crop period posi 

tively influenced the performance of crop both directly and in association with other



w eather param eters Eventhough the variety o f bitter gourd taken in the study was 

considered as photoperiod insensitive, the sunshine hours had considerable impact on 

the perform ance o f  crop by altering the grow th and yield com ponents in a  favourable 

way with increased periods o f  day length The sunshine hours during 45 55 days 

after sow ing were positively correlated w ith the yield and the num ber o f  female 

flow ers per plant This was supported by Tesi and Nencini (1989) and M arcelis 

(1993)

Heavy rainfall during the flow ering period caused pollen shedding and 

the fru it set percentage was decreased The rainfall during 45-55 days after sowmg 

was negatively correlated with the yield and the num ber o f  fem ale flow ers per plant

W ind speed had no significant correlation with the yield and num ber o f  

female flowers per plant

The regression equation for the total yield was

Y =  1 23 Tm in +  0  05 T range +  0  68 SSH +  0  012 R H m om ing  +  23 429

where Y =  yield in t/ha

Liebig (1989) proved that tem perature has less im portance than radiation 

Rippen and Krug (1994) estim ated the yield w ith the help o f  m odels The vegetative 

grow th can be estim ated by quadratic regressions (H am am oto et a l  , 1995)

5 1 1 1  Pests and diseases

All the crops w ere attacked by pest and diseases during flow ering and 

fruit set (Palum bo et a l , 1991) C rop sow n during  Septem ber, O ctober and

in



Novem ber were free from the attack o f  Bactrotera cucurbitae (Coq ), while 

Eudioptes indica (Saund ) occurred throughout the year Mosaic disease incidence 

was severe in crops sown from  Decem ber to February and downy m ildew disease 

was severe in crops sown during June Septem ber sown crop was free from  all 

diseases Pelletier (1989) reported that high hum idities led to mcreased disease 

incidence, this was supported by Staub and Navazio (1993) Contrary to the above 

Van (1991) observed that the disease was lower in the m isted compartm ents
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, UMMARY

An experim ent was conducted at the College o f Horticulture 

V cllam kkara to study the crop w eather relationship in bitter gourd, variety M C 84 

during 1995 96 The biom etric observations o f the crop characters, flowering and 

yield attributes were recorded at different stages o f  developm ent o f the crop The 

incidence o f  pest and diseases was observed in the control plot The observations on 

w eather factors were recorded dany to w ork out the crop w eather relationship

The main findings are sum m arised as follows

1 The length o f vine was significantly influenced by the sowing tim e Sowing on 

April 15th produced plants with the highest vine igth

2 February sown crops took the least num ber o f  nodes for fem ale flow er produc 

tion

1 January and 1 ebruary sown plants took the least number of days to reach

picking maturity

4 February sown plants consistently produced the highest num ber o f female 

flowc at 45 DAS

5 January sown plants produced the hnrhest num ber o f  fem ale flowers at 60 

DAS

6 O ctober sowing gave significantly higher num ber of female flow ers at 75 and 

90 DAS

7 M axim um  num ber o f  male flowers was recorded from  the plants sown during 

October

8 The c iops sown during April and D ecem ber recorded the highest sex ratio
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9 O ctober >wing produced significantly higher num ber of fruits

10 I he crops sown during O ctober recorded the m ghest fruit set

11 O ctober sowing was significantly superior in increasing the fruit length

12 The highest girth tru it was recorded from October sowing

11 The mean weight o f fruit was hig est in O ctober sown crop

14 The sowing taken during O ctober gave significantly higher yield

15 The crop weather relationship studies showed that the tem perature range

during 45 65 days after sow ing and sunshine hours during 40 60 days alter

sow ing were positively correlated with both total yield and num ber o f  female 

flowers per plant W hile m inim um  tem perature during 45 60 DAS and mean 

lelative hum idity during 45 70 DAS w ere negatively correlated with both total 

yield and num ber of female flo vers per plant

16 The crop sown during April met with severe in idence o f the pest Bactrocera  

(U iurbita  (Coq )

17 The incidence of Cudioptes indica  (Saund ) was observed in crops throughout 

the yeai

18 C rop sown during D ecem ber Januaiy and Tebruary show ed severe hopper 

burn sym ptom s due to A m rasta  biguttula biguttula  (Ischida)

19 N1 aic disease was severe in crop sown during January anu i ebruaiy

20 The downy m ildew disease was severe in the crops sown during June, July

August and Septem ber
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A PPEN D IX  I 
Soil characteristics o f the experim ental site

Traction Per cent 
composition

Procedure adopted

1 M echanical composition

Coarse sand 
Tme sand 
Silt 
Clay
Textural class

16 18 
27 10 
10 00 
36 20

Robinsons International Pipette method 

I S S S System

2 Physical constants o f the soil

Field capacity 
(0 3 hars)

19 23 Pressure Plate apparatus

M oisture percentage 
at 15 bars

10 90 Pressure Plate apparatus

Bulk density 
(g cm J )

1 41 C ore m ethod

Particle density 
(g cm 3)

2 18 Pycnom eter m ethod

3 Chemical properties

Organic carbon (%) 0 47 W alkley and Black rapid titration method

Available Nitrogen 
(kg ha l )

0  058 Alkaline perm anganate method

Available Phosphorus 
(kg ha *)

0 003 Chlorostannous reduced molybdophospherous 
blue colour m ethod in hydrochloric acid 
system

Available Potassium 
(kg ha ] )

0 008 Flam e photom etry, Neutral norm al 
am m onium  acetate extraction

Soil reaction (pH) 5 4 Soil w ater suspension o f 1 2 5

Electrical conductivity 
(mmhos cm )

0 35 Soil w ater extract o f  1 2 5



A PPEN D IX  II
Analysis of variance for vine length 30 DAS, 45 DAS, 60 DAS node at which the 

the first fem ale flow er was produced and the days to picking maturity

Source Degrees o f  
freedom

M ean square

Vine length Node at which 
first female

30 DAS 45 DAS 60 DAS flow er was 
produced

Replication 2 184 75 322 11 1079 36 7 195

T reatm ent 11 269 61* 279 66* 679 42* 10 69*

Error 22 52 17 103 81 390 88 4 315

Significant at 5%  level*

A PPEN D IX  III
Analysis o f  variance for the num ber o f  fem ale flow ers num ber o f  male 

sex ratio , num ber o f  fru its and fruitset

M ean square

N um ber o f  N um ber o f  Sex ratio N um ber o f 
female m ale fruits

Source Degree of 
freedom

Replication 2

Treatm ent 11

Error 22

* Significant at 5% level

23 88 165 08

20 42* 12410 25*

0 265 178 08

22 80 13 78

17 07* 19 63*

5 71 3 48

Days to 
picking 

maturity

0  75 

3 16*

1 023

flowers

T ruitset

0 056 

26 11* 

0 397



APPENDIX-IV
Analysis o t variances for the length, girth and weight o f  fruits and yield (kg/plant)

Source Degree o f  Mean square
freedom

Length o f 
fruit

Girth o f 
fruit

W eight o f 
fruit

Yield
kg/plant

Replication 2 6 03 4 78 54 53 2 34

1 reatment 11 21 14* 2 33 121 36* 14 33*

Lrror 22 6 18 4 81 49 89 0 639

* Significant at 5 % level
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A i m  r A t r

( R O P W l A l H r R  REL ATI ONSHI P S T U D I ES  IN B IT H R  G O U R D  

VA R I ET Y MG 84

experim ent was conducted during 1 / .0  96 at the C ollcge of

Horticulture V ellim kkara  to find out the optim um  date of sowmg and to  study the

crop-w eather telabooship  it b itter gourd vanety  M C 84 The txpenrra  nt w ts E 'J

> r m d  m i  e d  H i  1 i L  i > i t n  7 - c p h e  l o o m  I h e  u  t m  h s  o n  i s t e d  '

twelve da t-s of sowmg starting from A pul 15th 1995 and ending m M arch 15dt 

1996 1 or ejLh «.nd every tream icnt one control plot was m aintained

The biom etric observations of the crop grow th characters, flow ering and 

yield attributes were taken at different stages o f  developm ent o f the crop The

observations on the incidence of pests and diseases w ere recOtded from  the control

plots The observations on weathei elem ents were recorded daily

H  >-1 OW 1 L l j J l n k  11 t w  S i p  r u  I t o  o m  i w h  ( f ! !

n u m o e r  o f  l e m a l e  f l o w t i  p i o d a e t i o n  m t m b e i  o f  f r u . t s  f r u i t  s e t  t r m t  l e n t ”  i r t h  

u  L i g h t  i n d  y i U d

The <rop w eather lelauonship  studies snowed that the tem perature range 

during 15 to 65 D \ S  and sunshine horns during 40 60 DAS w ere positivch

correlated with bo fh total v ielJ and num ber o f  female f lo v .c s  per plant while 

m inimum tcm ferature during 45 60 DAS rnd mean relative hun idity d e u n g  fa  ^0 

* s i i i i i\ u U t  d v ih both to* ti v e i l  it’ 1 r. j be r A * i 1 1 w i 

pei j'l ini



t rop sown during Septembei O c to b tr and N ovem ber w ere lie e  from the 

u tick  of Hacrrocera u irurh iiae  (Coq ) W hile Cudioptes indica  (Saund ) occurred 

throughout the year M osaic disease incidence was severe in crops sown from  

D e.em ! cr to 1 ebruary downy mildew disease was severe in crops sown during June 

But September sown orop was free from  diseases




