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Abstract 

A series of field experiments were carried out at the Experimental Station, 
Faculty of Agriculture, Mansoura University during 1995 and 1996 summer 
seasons to study the effect of six sowing dates, three soybean and sunflower 
cultivars and two sequence cropping of soybean and sunflower as well as their 
interactions on yield and yield components of both soybean and sunflower. 
The main findings indicated that. 
1 -  Early planting on mid May produced highest pods number /plant of 

soybean, highest head diameter of sunflower, heaviest 100-seed weight, 
seed yield /plant, seed and oil yields /ha as well as total income /ha of 
both soybean and sunflower. 

2 -  Soybean CV. Giza 82 and sunflower CV. Pheobus produced the  heaviest 
100-seed weight, highest seed yield /plant, seed and oil yields /fad as well 
as highest soybean pods number /plant and highest sunflower head 
diameter compared with the other cultivars. 

3 -  In early or lately planting, the sequential cropping of soybean CV HA70 
followed by sunflower CV. Pheobus or planting sunflower CV. Pheobus 
followed by soybean CV. HA70 significantly increased 100-seed weight, 
seed yield /plant, seed and oil yields /ha as well as the total income per 
season. 

4 -  The interaction between sowing date and sunflower cultivars had 
significant effects on sunflower head diameter, 100-seed weight, seed 
yield /plant, seed and oil yields /fad. In early planting, planting pheobus 
cultivar on mid-May as well as in lately planting, planting pheobus 
cultivar on mid-July produced the highest values of the above characters. 

 In general, planting soybean CV HA70 early on mid May followed by 
sowing sunflower CV. Pheobus on mid August or the revise sequence 
resulted in maximizing land productivity of seed and oil yields per season 
of the two cultivars under the environmental conditions of Dakahlia 
district. 
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Introduction 
Soybean (Glycine max, (L.) Merr.) and sunflower (Helianthus annus, L.) 

are considered two of the major oil crops in the world. In Egypt, they are 
newly introduced  oil crops to reduce the oil shortage. This could be 
achieved by intensifying their production under multiple cropping systems, 
such as sequential cropping . 

Early planting on mid April and first May (El-Attar and Sharaf, 1993 , 
Mohamed, 1994 and Mohamed, 1996) or on mid May (Sarmah et al., 1994) 
significantly increased number of pods /plant, seed weight /plant, 100-seed 
weight and seed yield /ha. In addition, sunflower planting on May 26th 
(Sharief and Said, 1993), or on mid May (Salama, 1996), or on January 
(Sidhu et al., 1995) or on 20th March (Rivelli and Perniola, 1997) markedly 
increased head diameter, 100-seed weight, seed and oil yields per unit area. 

Many previous studies indicated significant differences in the 
performance of soybean cultivars showed significant differences. Cultivars 
L21 (Mohamed, 1994), Keller and Corsoy 79 (Abd El-Gawad and El-Batal, 
1995) and Crawford (Mohamed, 1996) produced the highest number of pods 
/plant, 100-seed weight, seed yield /plant and per unit area amongst the 
studied soybean cultivars. In turn, sunflower cultivars also varied in their 
growth and development. Giza 1 (Abd El-Samie et al., 1995, Sarhan, 1995 
and Salama, 1996), Majak (Abou Kresha et al., 1996), Lines 1383 and 1374 
(Guirguis et al., 1996) and Hysun (El-Karamity and El-Serogy, 1997) were 
the highest in 100-seed yield, seed yield /plant, seed and oil yields per unit 
area compared with other tested cultivars. 

Intensive cropping of soybean and sunflower in the summer season after 
winter crops is very important technique to maximize unit land production 
to bridge the gap of edible oil between production and demand. This can be 
achieved by using short season soybean and sunflower cultivars. Copeland 
et al., (1993) found that crop grown in sequence might deplete water more 
than the same crop grown under monoculture. Tony (1996) stated that 
nitrogen fertilization of sunflower had a significant effect on the grain yield 
of the succeeding wheat . 

Regarding the interaction between sowing date and soybean cultivars, it 
was noted that the determinate cultivars yielded less when planted on May 
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(Elmore, 1990). Crawford and Cultar 71 cvs were superior to other cultivars 
in productivity with April and early May planting (El-Attar and Sharaf, 
1993). Mohamed (1994) reported that planting on mid May of CV. L21 
produced higher seed and oil yield /fad than any other genotypes planted on 
June 15th. The early growing of CV. Rib 77 (Ortegon and Diaz, 1997), and 
the earlier sowing date of Rom Sun cultivar (Rivelli and Perniola, (1997) 
had a significant positive effect on yield.  
 

The present study was initiated primarily to determine the effect of 
intensive cropping of two short season cultivars of soybean and sunflower , 
sowing dates and their sequential cropping on yield and yield components as 
well as oil yield under the environmental conditions of Dakahlia district. 
 
Materials and methods : 

A series of field experiments were carried out at the Experimental 
Station, Faculty of Agriculture, Mansoura University during 1995 and 1996 
summer seasons.  

The preceding crop was Egyptian clover (Trifolium alexandranium, L.) 
in the two seasons. Experimental soil was loamy clay and mechanical, 
chemical analyses of the soil (Table 1) were estimated according to Page et 
al. (1982). 
 

Table 1 
Mechanical and chemical analysis 

of the experimental soil. 
Mechanical analysis Chemical analysis 

Season 
Sand % Fine 

sand % Silt % Clay % Organic 
matter % 

Avilable N 
ppm 

Ece cm 
mohes pH 

1995 

1996 

1.79 

1.55 

27.99 

28.04 

31.70 

29.13 

38.52 

41.28 

1.7 

1.8 

30.3 

29.1 

3.45 

4.90 

7.7 

8.0 

The soybean and sunflower cultivars used in this study were kindly 
provided by Legume Crops Dept. and Oil Crops Dept. Agric. Res. Center 
Ministry of Agric. The experiment comprised 54 treatments which were the 
combinations of sex sowing dates (Three early summer plantings i.e. mid 
April, first May, mid May and three late summer plantings i.e. mid July, 
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first August and mid August), three soybean cultivars (HA 68, HA 70, Giza 
82) and three sunflower cultivars (Vidoc, Pheobus, G101). Each experiment 
was assigned to one sowing date and arranged in a randomized complete 
block design with four replicates. Each sowing date included three soybean 
or three sunflower cultivars. In each season combined analysis included the 
combination of three sowing dates, three cultivars of soybean and three of 
sunflower was performed. Sequence cropping soybean followed by 
sunflower or sunflower followed by soybean was taken into consideration.  

Seeds of soybean were sown in hills with 10 cm between hills in one 
ridge side. Sunflower seeded in hills 20 cm apart in one ridge side. For 
soybean, plants were thinned to two plants per hill after three weeks from 
sowing to attain a plant density of 335000 plants/ha. Sunflower plants were 
thinned to one plants per hill giving plant density of 84000 plants/ha. 
Phosphorus was applied during soil preparation as calcium superphosphate 
(15.5 % P2O5) at a rate of 350 kg /ha. Nitrogen fertilizer was applied as urea 
(46 % N) at a rate of 150 kg N/ha in three doses 40, 70, 40 kg N/ha with the 
first, second and third irrigation to soybean cultivars and with 150 kg N/ha 
on two equal doses, half was added before the first irrigation and the second 
half before the second sunflower irrigation. Other recommended agricultural 
practices were followed. In lately sown crops on mid July, first August and 
mid-August, sunflower or soybean seeds were planted after full maturity of 
early sown crops without tillage and replacing soybean with sunflower or 
vice verse in two sequence cropping system. 

After harvesting, the following growth and yield characters were 
measured. Sunflower head diameter, soybean number of pods/plant as well 
as 100-seed weight, seed yield /plant and seed yield in kg/ha for both crops. 
A sample of five grams of air dried seeds taken from each treatment was 
dried in an oven with a driven hot air at 70 c° until a constant weight was 
reached. Seed oil percentage was determine according to A.O.A.C., 1984 
and oil yield/ha was estimated by multiplying seed yield /ha by seed oil 
content. 

Data were exposed to the proper statistical analysis of variance as 
mentioned by Gomez and Gomez (1984). Combined analysis between 
sowing dates and seasons was done. Least significant difference (L.S.D)  
at 5 % level of significance was used to compare treatment means. 
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Results and discussion 
Sowing in early summer or in lately summer significantly affected pods 

/plant of soybean, head diameter of sunflower, 100-seed weight, seed yield 
/plant, seed and oil yields /ha for both soybean and sunflower ( Tables 2-7). 
Early sowing on mid May produced significantly the highest pods /plant, 
head diameter, 100-seed weight, seed yield /plant, seed and oil yields /ha of 
both soybean and sunflower as compared to mid April or first May sowing. 
In addition, the late sowing on mid July produced significantly higher 
pods/plant, head diameter, 100-seed weight, seed yield /plant, seed and oil 
yields /ha as compared with sowing on the first or mid August. Generally, 
sowing on mid August produced the lowest pods /plant, head diameter, 100-
seed weight, seed yield /plant, seed and oil yields/ha of both crops as 
compared with other sowing dates. It could be concluded that early planting 
of both soybean and sunflower exceeded late planting on mid April, first 
May, mid July, first August and mid August planting in both seasons. These 
increases in seed yield of soybean and sunflower due to the increase caused 
by early sowing on pods/plant and head diameter, 100-seed weight and seed 
yield /plant of both soybean and sunflower. The increase in yield 
components might be due to an increase in the vegetative phase and more or 
less suitable environmental conditions especiallylower temperature which 
enhanced the photosynthetic efficiency that resulted in more seeds per plant 
and more dry matter in the seeds. Similar results were reported by El-Attar 
and Sharaf (1993), Mohamed (1994) and (1996) in soybean and Sharief and 
Said (1993), Sidhu et al., (1995), Salama (1996) and Rivelli and Perniola 
(1997) in sunflower. 

Combined analysis of data presented in Tables 2 - 8 indicated that 
soybean CV. Giza 82 surpassed HA 68 and HA 70 in pods/plant, 100-seed 
weight, seed yield/plant, seed and oil yields/ha as well as total income in the 
early or late sowing. In addition, sowing sunflower CV. Pheobus produced 
highest head diameter, 100-seed weight, seed yield /plant, seed and oil 
yields/ha as well as total income in the early or late dates. However, the 
lowest pods number /plant, 100-seed weight, seed yield/plant, seed and oil 
yields/ha as well as total income were for planting soybean CV. HA 68 in 
the early or late dates. Meanwhile, lowest head diameter values, 100-seed 
weight, seed yield /plant, seed and oil yields /ha were obtained by sowing 
sunflower CV. G 101 in both early or late dates. The increases in seed 
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yield/ha of both soybean CV. Giza 82 and sunflower CV. Pheobus in both 
early or late planting as compared with other cultivars may be due to their 
high efficiency in producing yield components such as pods/plant (Table 3),  
100-seed weight (Table 4) and seed yield /plant (Table 5). The differences 
in pods/plant or head diameter , 100-seed weight and seed yield /plant of 
soybean in early or late planting may be attributed to genetic factors and 
their interaction with the prevailing environmental conditions. The increase 
in oil yield /ha from planting soybean CV. Giza 82 and sunflower CV. 
Pheobus may be due to their high seed yield /ha (Table 6) rather than 
differences in seed oil content. Similar conclusions were reported by 
Mohamed (1994), Abd El-Gawad and El-Batal (1995) and Mohamed (1996) 
on soybean cultivars and Abd El-Samie et al. (1995), Sarhan (1995), Salama 
(1996), Abou Kresha et al.(1996) and El-Karamity and El-Serrogy (1997) 
on sunflower. 

Analysis of combined data presented in Tables 2 - 8 indicated that 
planting soybean CV. HA 70 followed by sunflower CV. Pheobus or 
planting sunflower CV. Pheobus followed by soybean CV. HA 70 produced 
the highest increase in yield, yield components and total income. However, 
planting soybean CV. HA 68 followed by sunflower CV. Vidoc or the 
reverse sequence resulted in the lowest yield, yield components and the total 
income per season. In addition, the expected sequential cropping that could 
maximize seed yield per unit area and the total income/ha was attained by 
sowing CV. Giza followed by CV. Pheobus or vice versa. 

A significant interaction was found between sunflower cultivars and 
sowing dates (Tables 2 - 7) in both early or late sowing. The interaction 
between sunflower cultivars and sowing dates significantly affected head 
diameter, 100-seed weight, seed yield /plant, seed and oil yields/ha.  
Maximum head diameter, weight of 100-seed, seed yield /plant, seed and oil 
yields/ha were produced as a result of the interaction of early sowing  or late 
sowing on mid July with sunflower CV. Pheobus. However, the early 
sowing on mid April or late sowing on mid August of sunflower CV G101 
produced the lowest values of head diameter, 100 -seed weight, seed yield/ 
plant, seed and oil yields/ha. Similar significant interactions between 
sunflower cultivars and sowing dates were reported by Sharief and Said 
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Table  ( 2 ) 
Number of soybean pods/plant as affected by sowing dates and  

sequential cropping (combined data over both seasons) 
Soybean cvs. Sowing dates* 

HA 68 HA 70 Giza 82 
LSD 5% Mean 

Mid April 108.3 110.9 121.0 N.S 113.4 
First May 115.1 124.9 136.3 9.9 125.4 
Mid May 100.9 108.8 128.4 10.2 112.7 

LSD at 5% N.S  3.1 
Early 

Mean 108.1 114.8 128.5 3.1 117.2 
Soybean preceded by sunflower  
HA 68 HA 70 Giza 82 

LSD 5% Mean 

Mid July 92.4 103.5 118.4 9.5 104.8 
First Aug. 84.3 95.0 96.6 9.3 92.0 
Mid Aug. 41.9 50.8 63.8 10.1 52.1 

LSD at 5% N.S  3.1 
Late 

Mean 72.8 83.1 92.9 3.1 82.9 
*Sowing of mid April, first May and mid May of soybean and sunflower were followed by sowing of mid July, first August and mid August of 

sunflower and soybean in sequence, respectively. 

Table (3) 
Mean  head diameter (cm) of sunflower cultivars as affected by sowing 

dates and sequential cropping (combined data over both seasons) 

Sunflower cvs. Sowing dates* 
Vidoc Pheobus G 101 

LSD 5% Mean 

Mid April 
First May 
Mid May 

13.5 
14.0 
13.9 

14.3 
14.6 
14.4 

12.3 
12.2 
12.5 

0.7 
1.0 
1.1 

13.3 
13.6 
13.6 

LSD at 5% 0.5  0.3 

 
Early 

Mean 13.8 14.4 12.3 0.3 13.5 
Sunflower preceded by soybean  
Vidoc Pheobus G 101 

LSD 5% Mean 

Mid July 
First Aug. 
Mid Aug. 

13.9 
13.1 
12.2 

14.5 
13.5 
13.1 

12.7 
12.0 
11.5 

1.0 
0.6 
0.7 

13.7 
12.9 
12.2 

LSD at 5% 0.5  0.3 

 
Late 

Mean 13.1 13.7 12.0 0.3 12.9 
*Sowing of mid April, first May and mid May of soybean and sunflower were followed by sowing of mid July, first August and mid August of 

sunflower and soybean in sequence, respectively. 
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(1993), Ortegon and Diaz (1997), Rivelli and Perniola (1997) and Sharief 
(1998). 

In general, it could be concluded that maximizing seed and oil yields per 
unit area/ season can be achieved by planting soybean Giza CV on mid-May 
followed by sunflower Pheobus CV on mid-July or vice versa. The highest 
total income was produced by planting soybean CV. HA 70 on first May 
followed by sunflower CV. Pheobus on the first of August. However in late 
sowing, planting sunflower CV. pheobus in mid-April followed by planting 
soybean HA 70 on mid-July proved to be a success. 
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 ويااستجابة بعض أصناف قصيرة العمر من فول الص
 ودوار الشمس للتكثيف المحصولى

 
 ير السيد القلا ، عوض طه القصبىعلى السعيد شريف ، سم

 محمود سليمان سلطان ونجوى على على البساطى
 

 قسم المحاصيل ـ كلية الزراعة ـ جامعة المنصورة
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