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ABSTRACT 

 
Two field experiments were carried out in clay loam soil at Experimental farm, Baramon, Dakahlia Governorate during 

the two winter seasons of 2010/11 and 2011/12 to investigate the effect of four sowing dates (15 Oct., 1 Nov., 15 Nov. and 1 
Dec.) and three harvesting patterns (without cutting C0, one cutting C1 and two cuttings C2) as well as their interaction on yield 
and quality of spinach cv. Balady. The experiments were laid out in a split plot design with three replicates where sowing dates 
were the main factor and the number of cuttings was the secondary factor. The obtained results indicated that sowing date at mid 
October followed by first of  November promoted vegetative growth characters, which showed a significant increase in plant 
height, number of leaves/plant and average leaf area. In addition, early sowing at mid October and first of November produced 
the greatest fresh foliage weight/plant, fresh yield and total fresh yield. Moreover, early sowing dates increased dry matter 
content in spinach leaves but showed the least values for total chlorophyll content. Harvesting spinach plants without cutting led 
to an increase in plant height and average leaf area, whereas the second cutting exhibited the largest number of leaves/plant. 
Harvesting plants without cutting showed the largest means of plant height, average leaf area, foliage fresh foliage weight/plant 
and fresh yield, while total fresh yield was increased by cutting spinach plants twice. The interaction between sowing dates and 
number of cuttings showed significant differences for all studied characters in both seasons of the study. Generally, it could be 
concluded that the suitable treatment to maximize spinach yield was sowing spinach at mid October or first of November and cut 
plants twice. Otherwise, delaying sowing date causes a reduction in vegetative growth and consequently total yield production 

 
INTRODUCTION 

 
Spinach (Spinacia oleraceae L.) is a cool season 

leafy crop that belongs to the family Amaranthaceae 
(APG II, 2003 ; Salk et al., 2008).  It is a popular leafy 
crop in Egypt. The total area devoted for spinach in 
Egypt in 2013/2014 winter season was 3480 feddans 
and the total production was 24072 tons/fed., with an 
average yield of 6.917 ton/fed.(Bulletin of Agricultural 
statistics, 2015) 

Spinach is well known for its nutritional value 
due to its high content of vitamins A, C, E, B6, B9, folic 
acid and minerals (Fe, Ca, Mg) and dietry fiber (Maeda 
et al, 2010). It is particularly distinguished for its high 
vitamin C content, minerals, especially Fe, riboflavin 
and its low calories. Moreover, it is one of the most 
important anti- oxidative vegetables and is one of the 
most highest oxygen radical absorbance capacity 
(Lomnitski et al. 2003; Cho et al. 2008) 

The leaves are generally consumed after cooking or 
take part into food processing as a frozen product, canned 
or dried (Panda, 2013; Hui and Evranuz, 2015). It is 
usually consumed after boiling either fresh or frozen 
leaves.  

There are several factors affect the growth and 
productivity of spinach plants. Environmental factors 
greatly affect plant growth and yield. Sowing date is an 
important factor that affects plant growth and production.  
It is related to environmental conditions e.g., temperature, 
day length, light intensity and humidity.  

The suitable sowing date provides the optimum 
environmental conditions for spinach growing. Sowing 
at mid October exhibited the highest vegetative growth 
values and yield of spinach plants as compared to 
sowing at November. (Waseem and Nadeem, 2001; 
Ramadan, 2004; Ibrahim et al, 2010 and Sensoy et al., 
2011). Delaying sowing date after October cause a 
decrease in spinach yield (Ramadan, 2004; Sensoy et 
al., 2011; Ibrahim et al., 2012).  Plants subjected to long 

days especially coupled with high temperatures above 
25º C induce bolting which reduce the production of 
spinach crop (Changoo et al. 2001; Hata et al, 2006). 
So, spring sowing encountered the problem of bolting 
which is detrimental to production of spinach. 

The yield of spinach depends on vegetative 
growth. It may be expressed in terms of number of 
leaves, size and weight. For obtaining additional 
vegetative yield, repeated cuttings of plants are carried 
out so that new vegetative growth would occur. In this 
respect, Waseem et al. (2001) pointed out that the 
cuttings treatments showed significant difference for 
plant height, fresh and dried foliage yield, whereas the 
cuttings showed a non-significant behavior for number 
of leaves. First cutting gave the maximum number of 
leaves, fresh and dried foliage yield.  

Waseem and Nadeem (2001) studied the effect of 
three cuttings on spinach. They reported that the third 
cutting showed the highest fresh and dried yield 
followed by second cutting and first cutting, 
respectively. Moreover, Awan et al. (2016) reported that 
the second cutting showed maximum plant height, fresh 
biomass (Kg/ha), and dried biomass. 

In the same manner, the effect of frequent 
cuttings has been studied for spinach beet (Beta vulgaris 
L.). Bharad et al. (2013) proved that one cutting 
exhibited higher records rather than in two cuttings for 
plant height, leaf area and leaf chlorophyll, while three 
cuttings exhibited the least values. On the other hand, 
three cuttings exhibited the highest values for number of 
leaves/plant and total yield. Singh et al. (2015), on 
spinach beet, found that plant height was decreasing in 
second and third cuttings and the second cutting 
produced greater green leaf yield than the third and first 
cuttings, respectively.  

The aim of the current investigation is to make 
the best use of unit area and maximize foliage yield of 
spinach. Therefore, the present study was carried out to 
investigate the effect of different planting dates and 
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frequency of cuttings on vegetative growth, yield and 
quality of spinach cv. Balady. 

 

MATERIALS AND METHODS 
 

This investigation was conducted in a clay loam 
soil  at the experimental farm , Baramon, Dakahlia 
Governorate during the two winter seasons of 2010/11 
and 2011/12 , using the spinach cv. Balady. 

The monthly average maximum (Max.) and 
minimum (Min.) temperatures during the growth 
seasons of spinach plants are shown in Table (1)*: 
 

Table 1. The maximum and minimum temperatures 
during 2010/11 and 2011/12 seasons. 

Months 
Air Temperature (°C) 

2010/11 2011/12 
Max. Min. Max. Min. 

October 29.3 20.4 28.2 19.4 
November 25.9 13.3 25.4 13.5 
December 22.5 10.5 20.1 11.5 
January 19.8 10.2 17.6 10.2 
February 20.5 11.4 20.2 12.1 
*Agricultural Meteorological Station, Aga, Dakahlia. 

 

A split plot design based on randomized 
complete blocks with three replicates was used. Four 
sowing dates (15 Oct., 1 Nov., 15 Nov., and 1 Dec.) 
were assigned to main plots; whereas the sub-plots were 
devoted to three frequencies of cuttings (No cutting C0 , 
one cutting C1  and two cuttings C2 ). At the marketable 
stage, spinach plants, grown from seeding, were rooted 
up 50 days after sowing (without cutting C0 ) or were cut 
5 cm above the soil surface (one cutting C1 ). Plant 
cutting was performed twice, so that the second cutting 
was carried out 25 days after the first cutting (two 
cuttings C2 ). 

Each experimental sub-plot consisted of four 
rows. Each row was 4 m long and 0.6 m width. The 
other common agricultural practices for spinach 
growing were followed according to the technical 
recommendations of Ministry of Agriculture.  

At the marketable stage, ten plants from each 
experimental plot were randomly taken for recording 
data on plant height (cm), number of leaves/ plant, 
average leaf area (cm2) according to method described 
by Koller, 1972, fresh foliage weight/plant (gm), fresh 
foliage weight/ plant (gm), dry matter content (%) , as 
well as total chlorophyll content according to AOAC 
(1990).  

To estimate dry matter content, fresh leaves from 
each treatment were cut into slices then dried in an oven 
at 70º C until constant weight and the dried slices of 
leaves were weighted then the dry matter percentage 
was  calculated as follow: 
Dry matter content (%) = weight of dried leaves/weight of 

fresh leaves x 100. 
After harvesting, fresh yield (ton/fed.) was 

determined from harvesting plot yield for each 
treatment, whereas total  yield (ton/fed.) were obtained 
by summing the fresh yield of cuttings for plot; 
hereafter the total yield per feddan was calculated from 
yield of plots. Hence, the total yield for two cuttings is 
obtained by adding fresh yield of the second cutting C2 

to the fresh yield of the first cutting C1 , to gain the total 
yield for the two cuttings.  

All obtained data were subjected to statistical 
analysis of variance (ANOVA), using split-plot design 
according to Gomez and Gomez, 1984. Comparison 
among means of treatments was made using LSD at 5% 
level of probability. 

 

RESULTS AND DISCUSSION 
 

1. Effect of sowing date 
Vegetative characters 

Results in Table 2 illustrate the effect of sowing 
date on plant height, number of leaves and average leaf 
area in 2010/11 and 2011/12 winter seasons. Sowing at 
15 October significantly exhibited the highest mean 
values in both seasons for plant height, number of 
leaves per plant and average leaf area, whereas delaying 
sowing date after October decreased all studied 
vegetative characters. It is evident that the earlier 
sowing date at 15 October promotes vegetative growth 
when compared to delayed planting at November and 
December. The promoting effect of early planting on 
studied vegetative characters may be attributed to the 
favorable air temperature (Table 1), day length and light 
intensity prevailing during growth season. These 
findings were reinforced by by (Waseem et al, 2000; 
Waseem and Nadeem, 2001, Ramdan, 2004; Ibrahim et 
al., 2010 Sensoy et al., 2011;  and Ibrahim et al, 2012).  
 

Table 2. Effect of sowing dates and number of cuttings 
on vegetative characters of spinach plants in 
2010/11 and 2011/12 seasons. 

 
Treatment 

Plant height 
(cm) 

No. of leaves 
/plant 

Leaf area 
 (cm2) 

2010/11 2011/12 2010/11 2011/2012 2010/11 2011/12 
15 Oct. 32.29 27.99 21.93 23.15 32.86 29.77 
1 Nov. 29.49 27.08 20.57 21.42 29.69 31.19 
15 Nov. 25.01 23.37 20.31 19.78 25.34 26.06 
1 Dec. 22.17 22.29 19.79 21.68 24.49 22.58 
LSD at 5% 0.82 0.48 0.63 1.02 0.54 0.98 
C0 31.29 28.26 19.36 20.04 29.45 32.62 
C1 28.69 27.70 19.59 20.65 28.75 28.75 
C2 21.75 19.83 22..92 23.76 25.42 24.43 
LSD at 5% 0.93 0.39 0.49 0.38 0.61 0.18 
 

Yield characters 
Data in Table 3 demonstrate the presence of 

significant effects of sowing dates on yield characters. 
Data showed that the highest values for fresh foliage 
weight/plant in both seasons (159.73 and 153.42 gm.), 
fresh yield (5.92 and 5.46 ton/fed)  and total fresh yield 
(8.32 and 7.45 ton/fed) were recorded when sowing at 
15 October.  Thus, sowing at mid October significantly 
produced greater total fresh yield followed by sowing at 
1 November. These results may be ascribed to the 
favorable climatic condition existing during mid-
October and 1 November as compared to 15 November 
and 1 December (Table 1). The relatively high 
temperature in October enhances vegetative growth 
when compared to lesser temperature in November and 
December. Meanwhile, sowing at 15 November and 1 
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December resulted in significant decrease in yield and 
its components characters in relation to earlier sowing 
dates. Several investigations confirmed that the earlier 
sowing dates produced larger fresh and total yields in 
comparison with late sowing dates. (Waseem et al., 
2000; Ramadan, 2004; Ibrahim et al., 2010; Sensoy et 
al, 2011 and Ibrahim et al, 2012) 
 

Table 3. Effect of sowing dates and number of 
cuttings on yield characters of spinach 
plants in 2010/11 and 2011/12 seasons. 

 
Treatment 

Fresh foliage 
weight/plant(gm) 

Fresh yield 
(ton/fed.) 

Total fresh 
yield (ton/fed.) 

2010/11 2011/12 2010/11 2011/2012 2010/11 2011/12 
15 Oct. 159.73 153.42 5.92 5.46 8.32 7.45 
1 Nov. 154.74 144.90 5.65 5.12 7.99 7.02 
15 Nov. 140.35 132.54 4.60 4.49 6.52 6.21 
1 Dec. 131.19 129.21 4.09 3.95 5.82 5.35 
LSD at 5% 0.72 1.24 0.73 0.74 1.08 0.78 
C0 157.70 148.03 6.58 6.03 6.58 6.03 
C1 154.56 144.52 6.34 5.64 6.34 5.76 
C2 127.30 127.34 2.27 2.51 8.59 7.94 
LSD at 5% 1.42 0.42 0.24 0.39 0.07 0.41 
 

Quality characters 
As shown in Table 4, significant differences were 

detected between the various sowing dates for dry 
matter and total chlorophyll. These results reflect that 
dry matter content was greater when sowing at 15 
October and 1 November in both seasons, whereas the 
total chlorophyll in spinach leaves exhibited the 
maximum values when sowing plants at 1 December 
(132.76 and 128.52) in the first and second seasons, 
respectively. The obtained data might be ascribed to the 
seasonal environmental conditions during growing 
season such as temperature, day length and light 
intensity. In this respect, Lefsrud et al. (2005) found that 
dry matter percentage in spinach leaves increased as the 
air temperatures increased from 10 to 20°C, while 
chlorophyll content in spinach plants decreases. On the 
other hand, Conte et al. (2008) proved that chlorophyll 
content in spinach leaves had slight changes due to 
variability in climatic conditions. These results are in 
agreement of those obtained by Ramdan, 2004; Ibrahim 
et al., 2010 and Ibrahim et al, 2012 who found that 
planting spinach at 15 October resulted in the highest 
dry matter percentage in leaves compared to sowing at 1 
and 15 November. 
2. Effect of number of cuttings 
Vegetative characters 

Effect of number of cuttings on vegetative 
growth characters e.g., plant height (cm), number of 
leaves/plant and average leaf area (cm2) are presented in 
Table 2. It is obvious that the highest means for plant 
height were recorded when harvesting spinach plants 
without cutting C0  (31.29 and 28.26 cm) or with one 
cutting  C1  (28.69 and 27.70 cm) in 2010/11 and 
2011/12, respectively. Harvesting plants without cutting 
C0  resulted in greater plant height as compared to 
harvesting by cutting plants one time C1 . This 
observation was due to that the whole plants were 
rooted up in the first treatment, whereas cutting plants 

resulted in cutting the base of plants above soil and 
declined the base length afterwards.  The second cutting 
plants C2  recorded significantly least means of plant 
height (21.75 and 19.83 cm) in both growing seasons. 
These results are in line of those reported by Waseem et 
al., 2001; Bharad et al., 2013 and Singh et al., 2016.  In 
addition, the highest means for leaf area were resulted 
from harvesting plants without cutting C0  (29.45 and 
32.62 cm2) in both seasons of the study. It is evident 
that leaf area decreased in the first cutting C1  and in the 
second cutting C2 . On the other hand, the largest 
number of leaves per plant was recorded at the second 
cutting C2  (22.92 and 23.76), which might be due to the 
pruning. Pruning encourages the development of side 
shoots, which resulted in increasing number of 
leaves/plant (Singh et al., 2015) 
 

Table 4. Effect of sowing dates and number of 
cuttings on quality characters of spinach 
plants in 2010/11 and 2011/12 seasons. 

Treatment 
Dry matter 

 (%) 
Total chlorophyll  

(mg/100 gm fresh weight) 
2010/11 2011/12 2010/11 2011/2012 

15 Oct. 9.32 9.70 110.94 113.22 
1 Nov. 9.41 9.68 115.23 114.85 
15 Nov. 8.42 8.62 122.73 120.57 
1 Dec. 8.32 7.93 132.67 128.52 
LSD at 5% 1.09 0.77 1.09 1.76 
C0 8.97 9.36 126.54 124.37 
C1 8.78 9.59 124.03 123.92 
C2 8.89 9.53 113.61 110.47 
LSD at 5% 0.86 0.48 2.15 2.05 
 

Yield characters 
Data illustrated in Table 3 show the effect of 

frequency of cuttings on yield characters. These data 
indicate that harvesting spinach by rooting up (C0 ) 
significantly resulted in the highest means for fresh 
foliage weight per plant (157.70 and 148.03 gm) in both 
seasons followed by cutting plants one time C1  (154.56 
and 144.52 gm), whereas the second cutting C2  
decreased fresh foliage weight/plant (127.30 and 127.34 
gm) in each season. Consequently, harvesting plants 
without cutting C0  or by one cutting C1  significantly 
produced the largest fresh yield, whereas the second 
cutting C2  treatment produced remarkably lesser fresh 
yield which could be ascribed to renewing of vegetative 
growth which is less vigorous than vegetative growth 
before cutting; and prevailing of low temperature during 
the vegetative growth. These results are in harmony 
with those obtained by Waseem et al, 2001; Waseem 
and Nadeem, 2001 and Awan et al., 2016. Meanwhile, 
El-Lithy et al. (1998) indicated that cutting spinach 
plants twice caused an insignificant increase in fresh 
yield as compared with that without cutting. 

Regarding total fresh yield, cutting spinach plants 
twice C2  produced the greatest total fresh yield (8.59 
and 7.94 ton/fed.) in both seasons. Despite the little 
fresh yield produced in the second cutting C2  of plants 
(2.27 and 2.51 ton/fed), the overall fresh yield of plants 
was greater when the fresh yield of the second cutting 
was added to the fresh yield of the first cutting to obtain 
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the total fresh yield after two cutting of plants. It could 
be suggested that the total fresh yield of the spinach 
plants could be maximized when two cuttings are 
conducted to harvest spinach plants.  
Quality traits 

Data in Table 4 show that the differences in 
means of dry matter content in spinach plants were non 
significant in both seasons in respect of frequency of 
cuttings. Furthermore, the highest means of chlorophyll 
content was recorded when plants were rooted up C0  
and cut one time C1 , whereas the least means for total 
chlorophyll content was recorded in the second cutting 
C2 . These results was confirmed by Bharad et al. (2003) 
and Awan et al. (2016) who reported that leaf 
chlorophyll was influenced by number of cuttings and 
that the maximum chlorophyll content was obtained by 
one cutting followed by two cuttings in Indian spinach.  
3. Effect of interaction between sowing dates and 

number of cuttings 
Vegetative characters 

Data of interaction effects of sowing dates and 
number of cuttings are shown in Table 5. The interaction of 
sowing dates and number of cuttings showed significant 
effects on plant height, number of leaves/plant and average 
leaf area in both seasons of the study. 

Sowing plants at mid October and harvesting 
plants without cutting  C0   resulted in the highest mean 
values for plant height and leaf area in both seasons. It 
is suggested that sowing plants at 15 October provides 
suitable climatic conditions for vegetative growth, while 
harvesting plants without cutting C0  led to root up 
plants without losing the base of the plant. Regarding 
number of leaves/plant, data in Table 5 indicate that 
performing the second cutting C2  at mid October 
significantly produced the largest number of leave/plant. 
The increment in number of leaves could be attributed 
to the dual effect of climatic conditions at mid October 
and the promoting effect for producing additional side 
shoots after the first cutting. 
 
 

Table 5. Effect of interaction of sowing dates and 
number of cuttings on vegetative characters 
of spinach plants in 2010/11 and 2011/12 
seasons. 

Treatment Plant height 
(cm) 

No. of 
leaves/plant 

Leaf area 
 (cm2) 

Date Cutting 
No. 

2010/11 2011/12 2010/11 2011/2012 2010/11 2011/12 

15 
Oct. 

C0 36.88 31.17 20.89 22.61 32.59 31.19 
C1 34.58 29.97 20.61 21.31 32.50 29.84 
C2 25.41 22.18 23.96 24.87 31.49 28.28 

1 
Nov. 

C0 33.18 30.17 19.64 20.46 31.59 31.65 
C1 29.91 30.17 20.42 20.08 29.69 32.90 
C2 25.36 20.72 21.66 23.73 27.81 29.15 

15 
Nov. 

C0 28.93 25.18 19.07 19.23 27.57 28.42 
C1 26.09 26.17 17.68 18.71 26.71 27.62 
C2 20.02 19.18 22.38 21.42 21.62 22.15 

1 
Dec. 

C0 26.15 25.12 17.81 20.61 27.08 25.16 
C1 24.16 23.61 19.43 20.42 25.11 24.42 
C2 16.22 17.60 23.16 24.35 20.64 18.15 

LSD at 5% 1.85 0.78 0.99 0.76 1.21 0.36 

Yield characters 
Data presented in Table 6 indicate the interaction 

of sowing dates and number of cuttings on yield 
characters of spinach. The statistical analysis of 
obtained data reveals that the differences within 
different interaction treatments were significant for 
fresh foliage weight/plant, fresh yield and total fresh 
yield in both seasons of the investigation.  

These results prove that the combination of 
sowing at mid October and harvesting plants without 
cutting C0  exhibited the highest fresh foliage weight 
/plant (171.74 and 162.82 gm), fresh yield (7.34 and 
6.23 ton/fed.) in both seasons, which could be ascribed 
to prevalence of the optimum climatic factors in 
October as compared with November (Table 1) that 
encourages vegetative growth and consequently 
produced the highest yields. In addition, harvesting 
plants without cutting C0  led to cut the whole plant 
without discarding any part of plant base above soil 
surface. 

Concerning total fresh yield, the combination of 
sowing at 15 October and cut plants twice produced the 
maximum total fresh yield (10.14 and 9.52 ton/fed.) 
followed by sowing at 1 November and cut plants twice 
(9.64 and 9.34 ton/fed.). These findings could be 
explained by the favorable environmental conditions in 
mid October and 1 November in addition to harvesting 
plants twice that led to maximize total yield production. 
It is suggested that best sowing dates for spinach are 15 
October followed by 1 November, whereas delayed 
sowing dates would reduce yield production.  
Table 6. Effect of interaction of sowing dates and 

number of cuttings on yield characters of 
spinach plants in 2010/11 and 2011/12 
seasons. 

Treatment Fresh foliage 
weight/plant(gm) 

Fresh yield 
(Ton/fed.) 

Total fresh 
yield (ton/fed.) 

Date Cutting 
No. 2010/11 2011/12 2010/11 2011/12 2010/11 2011/12 

15 
Oct. 

C0 171.74 162.82 7.34 6.23 7.34 6.23 
C1 167.11 155.38 7.20 6.40 7.20 6.40 
C2 140.12 141.72 3.22 3.34 10.14 9.52 

1 
Nov. 

C0 165.32 151.53 7.17 6.21 7.17 6.21 
C1 164.21 150.73 6.92 6.10 6.92 6.10 
C2 134.52 132.42 2.91 2.91 9.64 9.34 

15 
Nov. 

C0 152.14 140.62 6.36 5.91 6.36 5.91 
C1 148.63 136.81 5.84 5.70 5.84 5.70 
C2 120.71 119.95 1.54 1.93 7.53 7.02 

1 
Dec. 

C0 140.42 137.09 5.41 5.28 5.41 5.28 
C1 138.18 134.58 5.26 4.82 5.26 4.82 
C2 114.75 115.36 1.52 1.89 6.54 6.42 

LSD at 5% 2.84 0.85 048 0.74 0.14 0.84 
 

Furthermore, harvesting plants by cutting twice 
in combination with sowing at 15 October or 1 
November would increase the total fresh yield. These 
results are in harmony with those reported by Waseem 
et al., 2001; Bharad et al., 2013 and Singh et al., 2015 
on spinach beet. 
Quality characters 

Data of the interaction effect between sowing 
dates and number of cuttings are presented in Table 7. 
Data of the interaction showed significant effects for the 
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combination of sowing dates and frequency of cuttings 
on dry matter content and total chlorophyll content in 
spinach leaves. These data indicate that dry matter 
content increases when sowing at early sowing dates at 
mid October or first of November, whereas the late 
sowing dates afterwards decrease dry matter content.  
Regarding total chlorophyll, the highest records of total 
chlorophyll content were obtained in sowing date at 1 
December and harvesting plants without cutting C0 or 
with one cutting C1  in both seasons.  

Meanwhile, it is clear that total chlorophyll 
content decreases at later sowing dates in 15 Nov and 1 
December when harvesting plants at the second cutting. 
These results could be explained by the cold 
temperature, short day and less light intensity during 
shoot growth. 

It is recommended under the present research 
trial conditions, that early sowing at 15 October or 1 
November and applying two cuttings is favorable 
treatment that leads to maximize the total fresh yield of 
spinach. Otherwise, delaying sowing dates cause a 
reduction in vegetative growth and consequently total 
yield.  
 

Table 7. Effect of interaction of sowing dates and 
number of cuttings on quality characters of 
spinach plants in 2010/11 and 2011/12 seasons. 

Treatment Dry matter  
%  

Total chlorophyll  
(mg/100 gm fresh weight) 

Date Cutting 
No. 2010/11 2011/12 2010/11 2011/2012 

15 Oct. 
C0 9.29 10.15 112.57 114.38 
C1 9.08 10.43 112.30 115.22 
C2 9.58 9.81 108.13 110.07 

1 Nov. 
C0 9.11 10.06 118.77 119.14 
C1 9.62 10.38 116.57 117.23 
C2 9.47 9.53 110.48 108.18 

15 
Nov. 

Co 8.66 8.68 126.12 125.72 
C1 8.11 9.03 127.60 126.03 
C2 8.54 8.16 114.46 111.62 

1 Dec. 
C0 8.75 8.56 136.80 138.25 
C1 8.21 8.51 139.71 137.19 
C2 7.96 8.14 121.51 120.18 

LSD at 5% 1.72 0.97 5.15 4.16 
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 نخلمحصول و صفات الجودة في السبااتأثیر مواعید الزراعة و عدد الحشات علي 

 انتصار فوزي شبل و محمد یو سف عابد 
 مصر -الجیزة  –مركز البحوث الزراعیة  –معھد بحوث البساتین  –قسم بحوث الخضر 

 
و  ۲۰۱۰/۱۱مي موس��الدقھلی�ة خ��لال –ب��البرامون  ف��ي ترب��ة طینی�ة طمیی��ة بالمزرع�ة البحثی��ة اجری�ت تجربت��ان حقلیت�ان  
ع�دد م�رات اول دیس�مبر) و –ن�وفمبر  ۱٥ –اول ن�وفمبر -اكت�وبر  ۱٥زراع�ة ( د الی�عة تأثیر كل من موابھدف دراس  ۲۰۱۱/۱۲

 ف�ي الج�ودة مواص�فات بع�ض) و التفاع�ل بی�نھم عل�ي النم�و و المحص�ول والحش مرتین – واحدة الحش مرة –الحش  (بدون حش 
اد للزراع�ة ھ�و الزراع�ة ف�ي افض�ل میع�  اوض�حت النت�ائج انط�ع المنش�قة ف�ي ث�لاث مك�ررات .. استخدم تص�میم القالسبانخ البلدي

ص�فات النم�و الخض�ري حی�ث ازداد ط�ول النب�ات و ع�دد اول نوفمبر و ادي ذلك الي حدوث زیادة معنوی�ة ف�ي منتصف اكتوبر ثم 
المواعی��د الم��ذكورة ادت ال��ي زی��ادة ال��وزن الخض��ري للنب��ات و  الاوراق عل��ي النب��ات و المس��احة الورقی��ة . كم��ا ان الزراع��ة ف��ي

اق��ل ق��یم محت��وي الاوراق م��ن الم��ادة الج��اف لكنھ��ا ادت ال��ي  ، كم��ا اظھ��رت زی��ادة ف��يالمحص��ول الاخض��ر و المحص��ول الكل��ي 
الورقی�ة بینم�ا ح�ش اع النب�ات والمس�احة ون اجراء الحش ادي الي زی�ادة ارتف�حصاد النباتات بدلمحتوي الاوراق من الكلوروفیل. 

ل�وزن النب��ات و  ق��یم بات��ات دون ح�ش اعط��ي اكب�رالناد ص�النبات�ات م�رتین ادي ال��ي زی�ادة ع��دد الاوراق المتكون�ة عل��ي النب�ات. ح
كم�ا ان التفاع�ل ب�ین  . مقارنة بالحش مرة واحدة او ب�دون ح�ش المحصول الاخضر بینما الحش مرتین ازداد معھ المحصول الكلي

اس�تنتاج ان  فات المدروس�ة . یمك�نات  الحش اظھ�ر اختلاف�ات معنوی�ة لجمی�ع الص�فات المدروس�ة للص�عدد مرو  مواعید الزراعة
وبر او اول نوفمبر مع حصاد النباتات حشتین یؤدي الي زی�ادة المحص�ول الكل�ي كم�ا ان ت�أخیر الزراع�ة تالزراعة في منتصف اك

 ل الكلي.عن ذلك یؤدي الي نقص النمو الخضري و بالتالي نقص المحصو
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