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Abstract: Two year experiments were carried out in open field during  fall growing season of 2011 
and 2012 years, in newly reclaimed sandy soil, to study the response of squash cv. Ziena to complete 
replacement of mineral nitrogen fertilization by organic nitrogen source (chicken manure). This study 
included five treatments, i.e., 100 % mineral nitrogen fertilization, 100 % organic nitrogen fertilization 
and three additional treatments resulted from the combination of 100% organic nitrogen fertilization 
with seeds soaking in garlic extract, spraying seedlings by ethrel and both of them. Seed soaking in 
garlic extract treatments and/or seedling spraying by ethrel at 1-2 true leaf stage were applied as root 
growth enhancement and sex ratio modulating treatments aiming to overcome the negative impact of 
long day, high temperature and low availability of nitrogen in the soil resulted from organic 
fertilization.  Data of plant length & leaves number at flowering stage, early, total yield and mean fruit 
weight were recorded and statistically analyzed. The obtained results showed that complete 
replacement of mineral nitrogen fertilization by chicken manure treatment was associated with slow 
plant growth, but early flowering and then lower fruit production. Whereas, additional treatments, i.e., 
soaking squash seeds in garlic extract, spraying squash seedlings with ethrel and both of them 
stimulate plant growth, increased female flowers ratio, and then improve fruit production and quality. 
Soaking seed in garlic extract treatment gave better result in all investigated item than spraying the 
seedlings with ethrel. In conclusion, the best results among the four organic fertilization treatments 
were obtained when squash seeds soaked in garlic extract before sowing gathering with spraying the 
seedlings with ethrel. In addition, there were no significant differences between this treatment and100 
% mineral nitrogen fertilization treatment regarding to plant growth, mean fruit weight and early yield 
parameters. But it comes in the second significant grade as for total yield parameters after 100 % 
mineral nitrogen fertilization treatment. 
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INTRODUCTION 
 
 Squash (Cucurbita pepo L.) is one of the most popular vegetables grown in Egypt. The total production 
area was around 98 - 105 thousands Fadden during the last five years, yielded by average about of 16.2 – 19.5 
tons/ Fadden, according to Egyptian Ministry of Agriculture Statistics.  
 Although the femaleness ratio squash and other monoecious cucurbit crops  is mainly subjected to genetic 
factors, their flowering habit may be greatly varied under different environmental conditions. The most 
environmental factor clearly affected squash sex ratio, are high temperature, photoperiod and nitrogen 
availability during early growth stage in addition to application of exogenous growth regulator (Arora et al., 
1985; Swiader et al., 1994 and Atta-Aly, 1998). 
 Kooistra (1967) demonstrated that, long days and high night temperatures caused a shift towards more male 
flowers. Kooistra (1967); Lau et al. (1995); Abd El-Fattah and Sorial (2000) and Santos et al. (2006) also 
reported that, nitrogen level may modify the sex expression of many cucurbits, either very low or high nitrogen 
availability in the soil during early growth stage increase the number of male flowers. 
 Exogenous application with ethylene-releasing compounds such as Ethrel or ethephon is among the growth 
regulator which could be used in inducing the femaleness in cucurbit crops, with a concentration ranged from 
100 to 500 mg/L as reported by Rudich et al. (1972); Arora et al. (1985); Atta-Aly (1992); El-Zawily and 
Moustafa (1997) and Mibus and Tatlioglu (2004). Many workers had reported that the ratio of female to male 
flowers in cucurbit plants is valuable and very important trait since total fruit yield depend upon this ratio (Atta-
Aly, 1998; Abd El-Fattah and Sorial, 2000; Mibus and Tatlioglu, 2004 and Santos et al., (2006).  Moreover 
Glala et al., (2012) suggested that the positive effect of squash seed soaking in garlic extract or spraying the 
seedlings with ethrel in early stage might due to enhancing root growth during germination and early growing 
stage, which reflected on vigor shoot growth  thus  increasing sex ratio " female to male flowers ". 
 The objective of this experiment was to investigate the possibility of using garlic extract as seed soaking 
and/or spraying seedling by ethrel, aiming to overcome the negative impact of long day, high temperature and 



Aust. J. Basic & Appl. Sci., 6(8): 572-578, 2012 
 

573 
 

low availability of nitrogen in the soil, dominated with growing squash under complete organic source (chicken 
manure) of nitrogen fertilization, during long day light period and hot weather. 
 

MATERIALS AND METHODS 
 
 Two field experiments were performed at the experimental Station of National Research Centre, El-Behera 
Governorate, Egypt, during the summer of two growing seasons (2011 and 2012 years), to evaluate the response 
of "Zeina hybrid” to using chicken manure as organic nitrogen source (120 kg N per Fadden) and some sex ratio 
modulating treatments, i.e., seed soaking in garlic extract, spraying seedlings by ethrel and combination of them. 
Aqueous garlic extract solution was prepared by blending 100 gm of garlic cloves in 1 L of distilled water, then  
the mixture was filtrated through several layers of mish clothes. Afterwards, the flow-through was used as a 
garlic extract solution for seed soaking. Squash seeds were soaked  in the garlic extract solution overnight. Then 
the soaked seeds were directly sown.  Seedlings spraying treatment was caried with freshly prepared solution of 
250 ppm Ethrel (2-chloroethanephosphonic acid), for one time in the early morning at 1-2 true leaves stage. 
 Five treatments were carried out in this investigation i.e. 1. 100 % mineral nitrogen fertilization 
(Ammonium Sulphate, 20.5 % N), 2. 100 % organic nitrogen as chicken manure (2.9 % N),  3. 100 % organic 
nitrogen + seed soaking in garlic extract, 4. 100 % organic nitrogen + spraying seedlings by ethrel and 5. 100 % 
organic nitrogen + seed soaking in garlic extract + spraying seedlings by ethrel.. 
 Date of sowing was June, 1st in both growing seasons. Treatments were arranged in complete randomized 
blocks design with three replicates. Squash seeds were sowed on ridges of 1.5 m width, 4 m length on one side 
of ridge and 30 cm apart. Each experimental replicate included 5 ridges with a net area of 30 m2 for each 
replicate. All agricultural practices were carried out according to the recommendations of Egyptian Ministry of 
Agriculture for summer squash production in newly reclaimed sandy soil regions. 
 At flowering stage, five plants were randomly chosen from each plot to measure plant length and number of 
leaves/plant. Squash fruits were harvest at 3 days intervals, upon reaching 12-15 cm length in both seasons. 
During the period of fruiting, the average fruit weight, early  and  total yield was calculated as a number of 
fruits/plant and  ton / Fadden. 
 The obtained data were statistically analyzed and treatment means were compared by using Duncans's 
multiple range test at 5% level of probability according to Gomez and Gomez, (1984). The combined analysis of 
the data in both seasons was used, since the same trend of the result was obtained. 
 

RESULTS AND DISCUSSIONS 
 
 Results of plant length (Fig. 1) showed that the highest squash plant length was recorded with 100 % 
mineral nitrogen fertilization followed by 100 % organic nitrogen fertilization combined with seed socking in 
garlic extract plus seedling spraying with 250 ppm ethrel at 1-2 true leaf stage treatment, then 100 % organic 
nitrogen combined with seed socking in garlic extract treatment. However the lowest squash plant length was 
recorded with 100 % organic nitrogen fertilization only without any additional treatment, preceded by 100 % 
organic nitrogen fertilization plus seedling spraying with ethrel treatment. That was true in both growing 
seasons. 
  
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Fig. 1: Response of squash "cv. Ziena" plant length to organic nitrogen fertilization plus seed socking in garlic 
extract, seedling spraying with ethrel or both seed and seedling treatments (GA-Eth) in comparison with 
mineral nitrogen fertilization treatment. 
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 There were no significant differences between mineral fertilization treatment and organic fertilization when 
combined with seed socking plus seedling spraying treatment, in both growing seasons. Meanwhile, there were 
significant differences between seed socking treatment in garlic extract and seedlings spraying treatment by 
ethrel. Significant differences between seedling spraying treatment by ethrel and untreated control was absent in 
the first season, but it was present in the second season. 
 Results of number of leaves (Fig 2) showed that, the highest squash number of leaves was recorded with 
100 % mineral nitrogen fertilization followed by 100 % organic nitrogen fertilization combined with seed 
socking in garlic extract plus seedling spraying treatment, then 100 % organic nitrogen combined with seed 
socking in garlic extract treatment. However the lowest squash number of leaves was recorded with 100 % 
organic nitrogen fertilization only without any additional treatment, preceded by 100 % organic nitrogen 
fertilization plus seedling spraying with ethrel treatment. That was true in both growing seasons. 
 No significance differences were detected between mineral nitrogen fertilization treatment and organic 
nitrogen fertilization when combined with seed socking treatment in garlic extract plus seedling spraying 
treatment by ethrel, in first growing season. Also the significant was absent among all sex modulating 
treatments in the first season. Meanwhile, significant differences were obtained between  them, in the second 
season. The significant  was absent  between seed socking treatment and seedling spraying treatment in both 
growing seasons. Significant differences between all investigated treatments and organic nitrogen treatment 
without any additional treatments were present in both growing seasons. 
These results indicated that, the negative effect of mineral nitrogen fertilization replacement by organic source, 
on squash plant growth could be completely recovered by gathering seed socking in garlic extract plus seedlings 
spraying with 250 ppm ethrel at 1-2 true leaves stage, but applying one of additional treatment alone, may give a 
partial recovering of slow nitrogen release resulted from organic nitrogen fertilization.  
 

 
 
Fig. 2: Response of squash "cv. Ziena" leaf number to organic nitrogen fertilization plus seed socking in garlic 

extract, seedling spraying with ethrel or both seed and seedling treatments (GA-Eth) in comparison with 
mineral nitrogen fertilization treatment. 

 
 The obtained trend match well with those mentioned by (Glala et al., 2012). They suggested that the 
positive effect of soaking seed in garlic extract or spraying the seedlings with ethrel in early stage as enhancing 
root growth was reflected on plant growth parameter. The positive effects of seeds soaking in aqueous solution 
of garlic extract were better than seedlings spraying with ethrel, since it was done earlier so its influences 
proceeded. Gathering both seed soaking in garlic extract and seedlings spraying  with ethrel treatments resulted 
in cumulating their positive effects so that produce higher vigor plant, fruit quality and yield than applying any 
of them alone. 
 Results of Mean fruit weight (Fig. 3) showed that, the highest squash mean fruit weight was recorded with 
100 % mineral nitrogen fertilization followed by 100 % organic nitrogen fertilization combined with seed 
socking in garlic extract plus seedling spraying with 250 ppm ethrel treatment, then 100 % organic nitrogen 
combined with seed socking in garlic extract treatment. However the lowest squash mean fruit weight was 
recorded with 100 % organic nitrogen fertilization without any additional treatment (control), preceded by 100 
% organic nitrogen fertilization plus seedling spraying with ethrel treatment. That was true in both growing 
seasons. 
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Fig. 3: Response of squash "cv. Ziena" mean fruit weight to organic nitrogen fertilization plus seed socking in 

garlic extract, seedling spraying with ethrel or both seed and seedling treatments (GA-Eth) in 
comparison with mineral nitrogen fertilization treatment. 

 
 Significant differences  were  found between mineral nitrogen fertilization treatment and organic nitrogen 
fertilization when combined with seed socking plus seedling spraying treatment, in both growing seasons. Also 
the significant was obtained between seed socking in garlic extract treatment and seedling spraying with ethrel 
treatment at 1-2 true leaf stage and between all investigated treatments comparing with organic nitrogen only 
without any additional treatments in both growing seasons. Meanwhile, there were no significant differences 
between seed socking plus seedling spraying treatment, and seed socking in garlic extract treatment only in both 
growing seasons. 
 The obtained results might  be due to the reflection of positive effect  resulted from seed soaking in garlic 
extract and spraying the seedlings with ethrel in early on plant growth, as shown in fig. (1 and 2). These results 
agreed those reported by Atta-Aly (1992) & (1998) and Glala et al., (2012). 
Results of early yield shown in Fig.(4 & 5) revealed that, the highest squash early yield as fruit number per plant 
and ton/Fadden was recorded with 100 % mineral nitrogen fertilization followed by 100 % organic nitrogen 
fertilization combined with seed socking in garlic extract plus seedling spraying with ethrel treatment, then 100 
% organic combined with seed socking in garlic extract treatment. However the lowest squash early yield was 
recorded with 100% organic nitrogen fertilization without any sex ratio modulating treatment, preceded by 
100% organic nitrogen fertilization plus seedling spraying with ethrel treatment. That was true in both growing 
seasons. 
 

 
 
Fig. 4: Response of squash "cv. Ziena" early yield (fruit number/plant) to organic nitrogen fertilization plus seed 

socking in garlic extract, seedling spraying with ethrel or both seed and seedling treatments (GA-Eth) in 
comparison with mineral nitrogen fertilization treatment. 
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Fig. 5: Response of squash "cv. Ziena" early yield (ton/feddan) to organic nitrogen fertilization plus seed 

socking in garlic extract, seedling spraying with ethrel or both seed and seedling treatments (GA-Eth) 
in comparison with mineral nitrogen fertilization treatment. 

 
 Concerning the early yield as ton/Fadden, no significant differences were detected between mineral 
nitrogen fertilization treatment and organic nitrogen fertilization when combined with seed socking plus 
seedlings spraying treatment, in both growing seasons. However, there were significant differences  among seed 
socking treatment in garlic extract, seedlings spraying treatment by ethrel and untreated control (organic only). 
The significant trend was true in both growing seasons. 
 The trend obtained with early yield might due to the positive effect of treatment on plant growth and mean 
fruit weight as shown in fig. (1-3). The obtained results of fruit number per plant of  early and total yield  are in 
good accordance with Rudich et al., (1969), Baha-Eldin et al., (1983), Verma et al. (1985), Atta-Aly (1992, 
1998), Gad et al., (1993), Mibus & Tatlioglu (2004) and Glala. et al., (2012) They stated that seed soaking in 
garlic extracts and or ethrel treatments applied at the 1-4 true leaf stage decrease the formation of male flowers, 
during the first 2-3 weeks of flowering and increased the number of female flowers. This may be the reason for 
increasing fruit number and early yield.  
 The obtained results showed significant differences among all treatments for total yield as fruit number per 
plant and ton/Fadden, in both growing seasons (Fig. 6 & 7). The highest squash total yield as fruit number per 
plant and ton/Fadden were recorded with 100 % mineral nitrogen fertilization followed by 100 % organic 
nitrogen fertilization combined with seed socking in garlic extract plus seedling spraying with 250 ppm ethrel at 
1-2 true leaf stage treatment, then 100 % organic combined with seed socking in garlic extract treatment.  
 

 
 
Fig. 6: Response of squash "cv. Ziena" tolal yield (fruit number/plant) to organic nitrogen fertilization plus seed 

socking in garlic extract, seedling spraying with ethrel or both seed and seedling treatments (GA-Eth) in 
comparison with mineral nitrogen fertilization treatment. 
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 However the lowest squash total yield was recorded with 100 % organic nitrogen fertilization without any 
sex ratio modulating treatment, preceded by 100 % organic nitrogen fertilization plus seedling spraying with 
ethrel treatment. That was true in both growing seasons. 
 

 
 
Fig. 7: Response of squash "cv. Ziena" tolal yield (ton/feddan) to organic nitrogen fertilization plus seed 

socking in garlic extract, seedling spraying with ethrel or both seed and seedling treatments (GA-Eth) 
in comparison with mineral nitrogen fertilization treatment. 

 
 These findings of total yield might be due to the enhancement effects of treatment on plant growth, mean 
fruit weight and early yield as shown in fig. (1-5).  
 The obtained results are going well with those obtained by ) Rudich et al., (1969), Rudich et al. (1972); 
Baha-Eldin et al., (1983), Matlob and Basher (1983); Arora et al. (1985); Verma et al. (1985); Atta-Aly (1992); 
Gad et al., (1993), Swiader et al. (1994), El-Zawily and Moustafa (1997); Atta-Aly (1998); Mancini and 
Calabrese (1999);  Abd El-Fattah and Sorial (2000); Mibus and Tatlioglu (2004); Santos et al. (2006) and Glala 
et al., (2012). 
 
Conclusion: 
 Complete replacement of mineral nitrogen fertilization by chicken manure was associated with slow plant 
growth, and early flowering which reflected in smaller fruit  and lower production. Under conditions of this 
study, additional treatments of soaking squash seed in garlic extract and spraying squash seedlings with ethrel as 
sex ratio modulating treatments stimulate plant growth, increased female flowers ratio, That, resulted in  
improve mean fruit weight and yield production. 
  
Future Intents: 
 Further investigation intends to compare the influence of soaking seed in garlic extract with soaking seed in 
Ethrel solution and also spraying the seedlings with garlic extract treatment with spraying the seedlings with 
Ethrel at the same stage are needed for better understanding of their positive effects on squash. 
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