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Abstract: In previous study con-

ducted in neighboring province 

(Sohag) it has been noticed that 

"El-Zarka" (C. maxima) Damiet-

ta landrace did not flowered, 

"Connecticut Field cv" (C. pepo) 

flowered but there was no fruit 

set, while pumpkin landraces (C. 

moschata) produced markedly 

reduced fruit yield. These results 

were obtained when planting was 

done at the regular season dates 

(middle April). Our current study 

was carried out at the Experi-

mental Farm of Faculty of Agri-

culture, Assiut University, As-

siut, Egypt, during 2008 and 

2009 seasons. Seeds of the 

aforementioned 3 pumpkin en-

tries were imbibed in tap water 

for 24 or 36 h and chilled at 4-5 
o
C for 10 or 12 d. Results 

showed that shorter plants with 

higher sex ratio (female/male) 

were obtained from seeds im-

bibed for 36 h and chilled for 12 

d. These plants produced greater 

number of smaller-sized fruits 

with high TSS % and dry matter 

in the fruit as compared to fruits 

of plants from untreated seeds. 

Such plants gave higher total 

fruit yield. The overall results 

substantiate that seed chilling 

prior to sowing is recommended 

to produce higher fruit yield and 

quality in pumpkin under Assiut 

and/or similar conditions. 

Introduction 

Production of pumpkin is af-

fected by environmental factors 

that determine partitioning of 

assimilate to reproductive tissues 

(Wien, 1997). Temperature and 

day length play a dominant role 

in growth, flower, bud initiation 

and developing, sex expression 

and fruit set and development 

(Devlin and Witham, 1983). Dif-

ferent regional-adapted elite 

landraces of pumpkin are grown 

in Egypt but interrupted flower-

ing and fruiting have limited their 

exchange among various for pro-

duction areas (Mostafa, 2006 and 

Wien et al., 2002). Thus, geno-

types of pumpkin are greatly dif-

fering in growth, sex expression 

and yield in response to the envi-

ronment under which they are 

grown. Therefore, selection of 

the cultivar and planting date is 

of great importance in order to
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maximize yield under certain 

environmental. 

In Ithaca, N.Y., Queenstown, 

Md., and Bradenton, Fla., during 

the summer (Wien et al., 2002) it 

has been noticed that the majority 

of plants of "Howden", "Wizard", 

and "Baby Bear" formed no fruit 

on the main stem. They reported 

that at the hottest location, fruit 

production of many pumpkin 

cultivars was delayed and fruit 

formation decreased. Also, in 

Egypt, Mostafa (2006), it has 

been noticed that "El-Zarka" (C. 

maxima) Damietta landrace dose 

not flower, "Connecticut Field" 

cv (C. pepo) flowered but no fruit 

setting, while "Kafr El-Battikh" 

(C. moschata) Damietta landrace 

produces markedly reduced fruit 

yield. This was true when plant-

ing was done at the main produc-

tion season dated late April. Mo-

stafa (2006) applying 2, 5 and 10 

day's seed vernalization at 4-5 
o
C 

of pumpkin sown in April 

showed that plants of the 3 culti-

vars received 2 or 5 days vernali-

zation continued to grow vegeta-

tive bearing flower buds that 

failed to open. Ten days of seed 

vernalization induced male and 

female flower anthesis. 

The present study was con-

ducted to determine if exposure 

of pumpkin seeds to chilling 

treatment stimulates flowering 

and enhances productivity when 

grown in the main season. 

Materials and Methods 

This study was carried out at 

the Experimental Farm of Facul-

ty of Agriculture, Assiut Univer-

sity, Assiut, Egypt, during 2008 

and 2009.  

The experiment treatments 

were the combinations of the 3 

pumpkin cultivars, namely, "El-

Zarka" (C. maxima) Damietta 

landrace, "Connecticut Field" cv 

(C. pepo) and "Kafr El-Battikh" 

(C. moschata) Damietta landrace. 

Seeds of the local pumpkin land-

race were obtained from farmers 

at Damietta province ("El-Zarka" 

C. maxima and "Kafr El-Battikh" 

C. moschata), while the seeds of 

"Connecticut Field" cv. C. pepo 

were obtained from commercial 

Heirloom Seeds Company 

(Washington, USA). Seeds of the 

3 pumpkin entries were imbibed 

in tap water for 24 h or 36 h and 

subjected to chilling treatments 

(4-5 
o
C) for 10 or 12 d. Time of 

cold treatment were scheduled so 

as to have cold treated seeds for 

10 or 12 day periods simultane-

ously at the time of sowing 

(April 15-18
th
). Seeds for both 

seasons of the study were from 

the same seed lots. Two to three 

seeds (local pumpkin landraces) 

and one seed (Connecticut Field 

cv) were planted per hill on 

ridges 3 m wide and 4 m long. 

Each plot occupied 12 m
2
. Thin-

ning to one plant per hill was 

practiced twice; the first at the 

two true-leaf stage and the se-

cond one at the 4-5 true-leaf 

stage. Land preparation and all 

cultural practice were done as 

recommended for production of 

pumpkins. The experiment was 

laid out as arrangement a split 

plot in randomized complete 
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blocks with four replicates. The 

tested genotypes were in main 

plot, while treatments of combi-

nation of imbibing and chilling 

seed were randomly distributed 

to the sub-plots.  

Data were recorded for: 

Main vine length (cm), Av-

erage content of total or reduced 

sugar (mg/100g) of fresh leaves 

fruit, yield in kg per feddan, av-

erage fruit weight (kg), number 

of fruits per plant, sex ratio (fe-

male flowers/male flowers), fruit 

dry matter (DM%), total soluble 

solids (TSS%) of fruit flesh juice 

and total carotene content were 

recorded.  

Data of this study was sub-

jected to statically analysis of 

variance according to Gomez and 

Gomez (1984) and means were 

compared using one degree of 

freedom orthogonal contrast. 

Results 

No differences were detected 

for all traits of a given cultivars, 

whether non-chilled seeds were 

used dry or imbibed for 24 or 36 

h. For convenience, these treat-

ments were presented by a one 

pooled reference treatment. On 

the other hand, differences due to 

pre-sowing seed chilling were 

significant and showed apprecia-

ble interaction with cultivars. 

Sugar content determined 30 

days after planting was higher in 

leaves of pumpkin plants raised 

from chilled seeds than from 

non-chilled seeds (Table 1). Ele-

vated leaf sugar content was 

found for plants raised from 

seeds chilled for 12 days compar-

ing to 10 days. Also, imbibing 

duration significantly affected the 

response of seeds to chilling. Ta-

ble (2) shows that the cultivars 

differed significantly in the sex 

ratio (percentage of number of 

female flowers: the number of 

male flowers). In both seasons, 

Kafr El-Battikh was the highest 

in this regard, while El-Zarka 

was the lowest. All chilling 

treatments were better than the 

non-chilled treatments. The 36 h 

imbibing/12 d chilling treatment 

produced the highest percentage 

of sex ratio. The highest number 

of female flowers was obtained 

from Kafe El-Battikh plants, 

when seeds were imbibed for 36 

h and then chilled for 12 d. 

ANOVA in Table (3) clear indi-

cate that there is significant dif-

ference between Kafr El-Battikh 

and other cultivars in plant (vine) 

length. No significant difference 

between El-Zarka and Connecti-

cut Field was found, although the 

plants of Connecticut Field were 

longer. Seeds of the three culti-

vars were significantly affected 

by the chilling where plants from 

chilled seeds were shorter than 

from non-chilled seeds. Plants 

from seeds imbibed for 36 h and 

then chilled for 12 d gave plants 

with the least main vine length.  

Data in Table (4) clearly 

show that the cultivars differed 

greatly in number of fruits/plant. 

Cultivars were differentially re-

sponded to chilling. Kafr El-

Battikh exhibited a quantitative 
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pattern of response to chilling. 

Chilling and non chilling treat-

ments in this cv gave fruits. 

Fruits number seemed to increase 

with increasing chilling period. 

The highest number of fruits / 

plant was obtained from Kafr El-

Battikh plants, when seeds were 

imbibed for 36 h and then chilled 

for 12 d. Connecticut Field 

pumpkin cv exhibited a qualita-

tive pattern of response to 

chilling, where it did not respond 

except when seeds were treated 

for 12 d chilling after being im-

bibed for 36 h. However, El-

Zarka cv exhibited a qualitative 

and a quantitative pattern of re-

sponse to chilling. The qualita-

tive response was that the non-

chilled treatments gave no fruits, 

while all chilled treatments pro-

duced fruits. The three cultivars 

were greatly affected by seed 

chilling with regard to average 

weight of fruit (Table 5). The 

lowest average weight of fruits 

was produced from seeds im-

bibed for 36 h and then chilled 

for 12 d. The data in Table (6) 

show that differences among the 

3 cultivars in fruit yield were af-

fected by seeds chilling treat-

ment. There was a quantitative 

and qualitative effect for the 

seeds treatments on fruit yield. 

The greatest fruit yield was pro-

duced from seeds of Kafr El-

Battikh imbibed for 36 h and 

then chilled for 12 d. 

Data presented in Table (7) 

indicated that the differences 

among cultivars in the fruit con-

tent of total soluble solids (TSS 

%) were significant. Seeds 

chilling were a great influence in 

the TSS % in the fruit. The high-

est content of TSS in fruit was 

obtained from Kafr El-Battikh 

plants obtained from seeds im-

bibed for 36 h and then chilled 

for 12d. The carotene content in 

fruit (mg / 100 g fresh fruit flesh) 

is one of the important qualities; 

this is because of the value of the 

health-carotene as a subject from 

antioxidants. Data in Table (8) 

indicated that the three cultivars 

in study differed greatly in fruit 

content of carotene. Treatments 

of chilling had a great influence 

and differed in fruit carotene con-

tent. The highest fruit content of 

carotene (mg/100g of fresh fruit 

flesh) was obtained from fruits of 

Kafr El-Battikh produced from 

the seeds that were treated before 

planting with 36-h imbibing and 

then 12 d chilling. The trend in 

the percentage of dry matter in 

fruits was similar to the character 

of carotene and TSS. Data pre-

sented in Table (9) clearly show 

that highly significant differences 

among the three cultivars were 

found in this respect. The highest 

percentage of dry matter in fruits 

was obtained from the seeds of 

Kafr El-Battikh, which treated a 

36 h imbibing and then chilled 

for 12 d in refrigerator at 4-5 
o
C. 

Discussion: 

The present data indicate that 

cultivars differentially responded 

to chilling. Kafr El-Battikh ex-

hibited a quantitative pattern of 

response to chilling. All seed 

chilling treatments gave fruit 

yield. Fruit yield was higher with 
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increasing chilling period. The 

highest yield was obtained from 

seeds of Kafr El-Battikh imbibed 

for 36 hours and chilled for 12 

days. All seed chilling treatments 

were better than control (non-

chilled). Connecticut Field cv 

exhibited a qualitative pattern of 

response to chilling, where it did 

not respond except when seeds 

were treated for 12 d chilling af-

ter being imbibed for 36 h. How-

ever, El-Zarka exhibited a quali-

tative and a quantitative pattern 

of response to chilling. The 

qualitative response was that the 

non-chilled treatments gave no 

fruits, while all chilled treatments 

produced fruits. Devlin (1966) 

reported that cold requirement in 

some plant spp. is qualitative, in 

other species may be quantita-

tive. Analysis of sugars in leaves 

indicated that chilling treatments 

were affected on the product in 

all cultivars. Correlation between 

yield and sugars content in leaf 

indicated that the chilling treat-

ments have an effect on the pro-

duction and transmission of sug-

ars. It appears that they limit the 

movement of sugars to the roots 

and thus accumulation in the 

shoots. The treatments which 

gave a high yield were of shorter 

plants. With increase span of 

chilling, yield of fruit was in-

creased and the plants were 

shorter. Treatments that did not 

give the fruit yield, plants are the 

longest. Summerfield et al. 

(1989) noted that vernalization 

has been defined as the hastening 

of flowering by temperature 

cooler than those optimal for 

growth but can be extended to 

include a wide range of physio-

logical responses e.g., changes in 

height, node number and deter-

minate growth habit. In addition 

to the influence of chilling treat-

ment on the fruit yield was also 

affecting the quality of the fruit. 

When the proportion of female 

flowers to the male was in-

creased, the number of fruit per 

plant was increased. Also, the 

high number of fruits on the plant 

reduced the average weight of the 

fruit, with have high quality 

(high concentration of dry matter 

and content of carotene and 

TSS). Chilling treatments, in ad-

dition, have had a salutary effect 

(an increase of carotene content 

of fruits). A content of antioxi-

dant (carotene) substances in 

fruit was increased. It seems that 

those treatments as produced an-

tioxidants and increased content 

of plants to make this resistance 

to stresses. Part of the increased 

productivity of the chilling 

treatments may be is not only 

their effect on the production of 

sugars, but also the production of 

antioxidants. This probably led to 

the protection of chloroplast con-

ditions unfavorable this has led to 

greater efficiency in construction 

compared to the one that did not 

produce in cells large amounts of 

antioxidants. Increase the effi-

ciency of chloroplasts in con-

struction led to the increase of 

manufactured (sugars) goods 

within the cell, and this led to 

higher fruit yields.  
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There are many previous re-

searches that are consistent with 

the present study. They reported 

that the chilling lead to crop im-

provement (Dennis et al., 1996, 

Reeves and Coupland, 2000, 

Sheldon et al., 2000, Clough et 

al., 2001, Wien et al., 2002, 

Amasino, 2004, Song and 

Amasino, 2004, Amasino, 2005 

). It should be noted that the 

treatment of the chilling process 

is vernalization. Plant physiolo-

gists, for example Chourad and 

Poignant (1951) differentiate be-

tween the vernalization phenom-

enon and the direct effect of low 

temperature and flower initiation. 

In case the flower primordial oc-

curs at time of cold treatment 

exposure, not after, this is a low 

temperature direct effect. On the 

other hand, vernalization prepare 

the plant to flower only, but not 

induce flower initiation at the 

time of exposure, so the effect of 

low temperature on flowering by 

vernalization is postponed, de-

layed or after effect. However, 

the optimum temperature for 

vernalization depends on the ge-

netic constitution and the period 

of exposure to low treatment. It is 

not clear what it is we have a re-

al, which makes chilling influ-

ence on the amount of yield and 

quality can guess that the chilling 

effect on the accumulation and 

transfer among members of plant 

sugars and improvement here 

chilling effect may be due to re-

duce the transmission of photo-

synthetic sugars to the roots and 

thus make it accessible to fruition 

in the plant and associated with 

the response provided by the 

higher proportion of sexual and 

contract due to higher availability 

of the necessary sugars for this 

process. In previous studies in 

summer squash Refai and Mo-

hamed (2009) showed that the 

tendency towards the production 

of female flowers appear to 

more, genetic improvement has 

been possible to have elections, 

and they noted that an increase in 

productivity female with associ-

ated qualities floral morphology 

(shorter plants and less number 

of leaves), which makes the plant 

species suitable for intensive ag-

riculture optimized use of land 

with improvement ranging from 

30 - 50% in fruit yield. This is 

also compatible with what is 

found in our study where the ef-

fect of the child led to the pro-

duction of plants with a shorter 

main vine than plants obtained 

from non-chilled. These plants 

also gave a higher yield. So we 

can say that the process of seed 

chilling can be alternative means, 

such as improvement. In these 

studies it could be assumed that 

transactions chilling led to the 

activation of some genes or ge-

netic factors. This activation was 

either by direct or indirect effect. 

Act may be an indirect effect of 

sugars formed in the cells on the 

genetic signals as stated in many 

studies (Graham, 1996; Jang and 

Sheen, 1997; Smeekens and 

Rook, 1997; Smeekens, 1998). 

However, there remains a lack of 

clarity in the interpretation of 

transactions chilling and imbib-

ing. Chilling is associated with 
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increased GA, and GA associated 

with increased male flowers in 

squash having real chilling effect 

in this study indicates and sug-

gesting that chilling is useful in 

the production of agricultural 

pumpkin in the main season and 

which corresponds in Egypt with 

the longer day and high tempera-

ture and that conflict with the 

pumpkin flowering or fruiting. 

Penaranda et al., (2007) pointed 

that high temperatures in the 

Spring-Summer growing season 

induced maleness in all the culti-

vars analyzed, delaying the pro-

duction of female flowers, and 

increasing the number of male 

flowers on the main stem. In-

deed, those flowers that remained 

attached to harvested zucchini 

fruits were transformed into bi-

sexual flowers, exhibiting differ-

ent degrees of stamen develop-

ment, and were arrested as imma-

ture, closed floral buds. Metwally 

(2003) studied the response of 

some broad bean lines to some 

chilling treatments, he reported 

that freezing of the mother seeds 

resulted in progress toward flow-

ering and this trend was correlat-

ed with high seed yield. Moreo-

ver, seeds chilling can be used to 

exchange landraces and cultiva-

tion anywhere after seeds treat. 

In addition to maximize the agri-

cultural production is to reduce 

wastage during handling has 

been controlling the size of the 

fruit and this may be useful to 

suit the use of small group of 

customers. 

This study suggests that ex-

posure of plants to stress condi-

tions earlier as seed chilling (ver-

nalization) stimulates flowering 

and enhances productivity and 

that seems to be through their 

effects on the behavior of sugars 

accumulation /translocation in 

plants.
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 معاملات تبريد البذور قبل الزراعة تحسن من انتاجية القرع العسلي
محمود صلاح ،  حسن أحمد حسين، محمد فؤاد عبد الله، عبد الحميد محمد علي بط

 الدين سليمان عبد الرحمن
 جامعة أسيوط -كلية الزراعة -قسم البساتين

 ، أسيوط، مصر62517

 
محافظة مجاورة )سوهاج( قيمت سلالات و أصناف منن في دراسة سابقة ب

القرع العسلي في عدة مواعيد زراعية )منتصف كلا من مارس و أبريل و أغسطس 
و سبتمبر(. وأوضحت الدراسة أن السلالة الزرقا )سلالة ارضية من القنرع العسنلي 

( أزهننر و لكننن Connecticut Fieldبمحافظننة دمينناط( لننم تزهننر، وأن الصنننف )
ره لم تعقد، بينما السلالة كفر البطيخ )سلالة ارضية من القرع العسلي بمحافظة ازها

دمياط( انتجت محصول منخفض. هذا عند الزراعة فني المواعيند العادينة )منتصنف 
ابريننل(. تمننت دراسننتنا الحاليننة بالمزرعننة البحايننة، كليننة الزراعننة، جامعننة اسننيوط، 

قرع ع بذور الالاث مدخلات من الو فيها تم نق 1002و  1002اسيوط، مصر خلال 
م(  5ْ-2سنناعة انم بننردت ) 67أو  12العسنلي السنابقة الننذكر فني منناو الصننبور لمندة 

ينننوم. وجننند أن أقصنننر النباتنننات منننع أعلننني نسنننبة جنسنننية )أزهنننار  21أو  20لمننندة 
 21سناعة و بنردت لمندة  67مؤناة/أزهار مذكرة( كانت من البذور التي نقعت لمندة 

صغيرة الحجم ذات محتوي مرتفع من  يوم. هذه النباتات انتجت أكبر عدد من الامار
المننادة الجافننة و المننادة الصننلبة الذايبننة الكليننة بالامننار. تلنن  النباتننات أنتجننت أعلنني 
محصول كلي من الامار، ومن اجمنالي النتنايت توصني الدراسنة بتبريند بنذور القنرع 
و و جنودةو تحنت  العسلي قيد الدراسة قبل الزراعة لإنتناج أفضنل محصنول امنري كمنا

 أسيوط و أي ظروف مشابهة ظروف
 


