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ABSTRACT 
Two field experiments were conducted at the Educational 

Farm, Fac. of Agric., Sana'a Univ., Republic of Yemen during 

3112-3101 and 3101-3100 seasons. The aim of the work was to 

study the effect of four planting dates (20
th

 October, 30
th

 

November, 00
th

 December and 20
th

 December), two varieties of 

faba bean (Fleeb and Giza) and three hill spacing (5, 00 and 06 

cm)as well as, their interaction on faba bean growth characters 

and yield components. The obtained results showed that planting 

dates and hill spacing affected. Dry weight/plant, number of 

leaves/plant, number of branches/plant, plant height, number of 

seeds/plant, pods weight /plant, straw weights/plant and seeds 

weight/plant in the two seasons. In generally, crop planted on 20-

October produced the highest values of all mentioned characters in 

both growing seasons. While hill spacing of 5.1 cm between hills 

produced tallest plants, maximum number of leaves and 

branches/plant, as well as, straw weight /plant in both seasons. 

Also, hill spacing of 06.1 cm between hills produced the highest 

dry weight, number of seeds/plant, pods weight /plant and seeds 

weight /plant in both seasons. Data indicated that faba bean 

varieties were differed in number of seeds/plant and dry 

weight/plant at first growth stage in both seasons, as well as, 

number of leaves/plant in first season, plant height, pods 

yield/plant and seeds yield/plant in second season. Results 

indicated also that the effect of interactions (dates of sowing x 
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varieties), (planting dates hill spacing) ,(varieties x hill spacing) 

and (dates of sowing x varieties x hill spacing) affected faba bean 

growth and yield components characters in both growing seasons. 

Concerning to the effect of (D x V x P) interaction, data showed 

that planting Giza var. on 20-October under the lowest hill 

spacing (5.1 cm), gave the tallest plants and the maximum values 

of straw yield/plant in the two seasons. While, planting Giza cv. on 

20-October under the highest plant spacing (06.1 cm) gave the 

maximum values of number of seeds/plant (23.43 and 22.23), pods 

weight / plant (20.11 and 31.02 gm) and seeds weight /plant 

(33.35 and 30.12  gm) in the two seasons, respectively.  

 

INTRODUCTION 
Faba bean (Vicia faba L.) is the fourth most important pulse crop 

in the world. It occupies the greatest area planted to legume crops in 

the Arab countries (Amin, 8811). Faba bean is a valuable food legume 

rich in proteins and carbohydrate (Karamanos et al., 8881). 

Nutritionally, faba bean seeds contains between 41-%43 proteins (Li-

Juan et al., 888%). On the other hand, legumes add about %3 – 863 Kg 

N ha
-8

 to soil each year, while in fields nitrogen accumulation in soil 

each year reached up to 433 – 133 Kg N ha
-8

 year
-8

 mainly come from 

atmospheric nitrogen . 

In Yemen faba bean is primarily consumed as dry seed, 

secondarily used as fresh pods. During 4383 the total production of 

dry seeds of faba bean averaged 7137 ton, cultivated on area of 143% 

hectares, also, the average seed yield was 8.76 tons ha
-8

 (Yemen 

Agricultural Statistical Year book 4383). On the other hand, the local 

production is not sufficient for the consumption. Therefore, efforts 

should be made for boosting faba bean productivity.  

In this respect, there are many effective tools, including both 

planting date and hill spacing, as well as, new varieties. In general, 

early sowing faba bean resulted in seed yield increases. Moreover, 

planting dates is an important factor which significantly affects the 

timing and duration of the vegetative and reproductive stages of faba 

bean as well as yield components (Refay, 4338 and Turk and Tawaha, 

4334). Krarup (8811) from Chile reported higher yields from legumes 

sown from mid-August to mid-September than from later sowings. 
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The experience of farmers vary considerably with regards to cultural 

treatment of faba bean such as sides of ridges, number of broad bean 

rows per ridge, number of plants per hill and distance between hills. 

With this respect, plant spacing, also, plays an important factor 

affecting on faba bean growth, development and yield. Therefore, 

yield response of seed legumes to plant spacing were discussed by 

several workers such as McEwen et al., (8811; Martin et al., (8881); 

Noffsinger and Santen, (8881); Tawaha and Turk, (4338a). However, 

insignificant effect of plant density was detected on plant height 

(Shahein et al., 8881), on number of branches (Shafik et al., 8818) 

and on number of pods/plant (Abo El-Zahab et al., 8818 and Shafik et 

al., 8818). In addition, Hussein et al. (8888); Mokhtar (4338); El- 

Metwally et al., (433%) and Kakiuchi and Kobata (4331) reported that 

increasing plant density negatively affected numbers of branches and 

pods/plant.  

Consequently, the present investigation aimed to study the 

response growth and yield components of two faba bean varieties to 

various planting dates under different plant spacing. 

 

MATERIAL AND METHODS 
Tow field experiments were conducted during 4338 and 4383 

seasons at the Educational farm, Faculty of Agriculture, Sana'a 

University. The aim of the work to study the effect of four planting 

date (%8-Oct., 48-Nov., 88-Dec.and %8-Dec.) applied to main plots, 

two faba bean varieties (Fleeb and Giza) assigned to sub-plots and 

three hill spacing (1, 88 and 86 cm resulting in a population density of 

871178, 848173 and 18416 plants per hectare, respectively) were 

assigned in the sub-subplots, on some growth and yield components 

characters of faba bean crop (Vicia faba L.). The interaction between 

all factors under study were studied. A split-split-plot experimental 

design with four replications was used. The experimental unit was 

87.1 m
4
 containing 1 rows (1 m long and 73 cm apart). Nitrogen 

fertilization was added at one equal dose in the form of urea (163 N) 

at rate of 13 kg N/ha, was applied before the first irrigation. Also, in 

both seasons, phosphorus and potassium fertilizers were applied at the 
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each plot in one dose at sowing, in form of single super phosphate 

(813 P4O1) and sulphate of potash (133 K4O), respectively. Hoeing 

was done twice to keep the crop free of weeds.  

Studied characters were: plant dry weight (g), number of leaves 

per plant, number of branches per plant, plant height (cm), number of 

seeds / plant, pods yield / plant
 
 (g), straw weight plant

 
(g)  and seeds / 

weight plant
 
(g). The above mentioned parameters were calculated by 

the following:   

Plant height (cm): Data on plant height were taken from base to top 

of the plant for 83 selected plants form each sub-subplot in all the 

treatments and then average height was calculated out. 

Number of leaves, branches and seeds per plant: Ten plants were 

selected from each treatment and their numbers of leaves, branches 

and number of seeds per plant
 
were counted after threshing and then 

average was worked out. 

Straw, pods and seeds weight plant (g): Ten plants were selected 

form each treatment and the weight of straw, pods and seeds per plant 

were determine and then average was worked out. Also, ten plants 

were selected from each treatment and the number of seeds in each 

plants were separated and then average was worked out.  

Statistical analyses: The MSTAT-C program was used for statistical 

analyses. Data for each season were analyzed for a randomized 

complete block design (RCBD) with split-split-plot arrangement 

according to procedure outlined by Steel and Torrie (8813). 

Comparisons between means were made using least significant 

differences (LSD) at 3.31 probability level. 

 

RESULTS AND DISCUSSION 

Effect of planting dates: 

Plant growth characters (plant dry weight, plant height, number 

of leaves and branches per plant) and yield components traits (number 

of seeds/plant, pods weight/plant, straw weight/plant and seeds weight 

/plant) of faba bean plants were influenced significantly by planting 

dates in two growing seasons, except plant height in second season 

and pods weight plant in first season (Tables 8 and 4). In both 
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growing seasons, there were insignificant effects between 48-Nov. 

and 88-Dec (as planting dates) on plant growth and yield components 

characters. On the other hand, early planting (%8-Oct.) resulted in the 

production of more plant dry weight at all growth stages, number of 

leaves/plant, number of branches/plant and plant height, this was 

similar in the two seasons. In the same trend, the results also, showed 

that early date of planting in late October (%8-Oct.) caused an increase 

in each of number of seeds/plant, pods weight /plant, straw weight 

/plant and seeds weight /plant in the two seasons. The maximum 

growth and yield components of plant characters under study were: 

14.31 and 14.77 g/plant for plant dry weight at last growth stage, 

61.81 and 61.71 for number of leaves/plant, 1.7% and 1.11 for number 

of branches/plant, 74.81 and 833.87 cm for plant height, 41.17 and 

47.67 for number of seeds/plant, 41.77 and 4%.1% g/plant for pods 

weight /plant, 43.%6 and 88.%7 g/ plant for straw weight /plant and 

43.14 and 88.43 gm/ plant for seeds weight /plant in first and second 

seasons, respectively. These results were obtained by planting faba 

bean plants on %8-October, which was found superior in comparison 

to other three planting dates (48-Nov, 88-Dec and %8-Dec) in both 

growing seasons as shown in (Tables 8 and 4). Also, plant dry weight 

at last growth stage reduced by 88.37, 47.%3 and 48.18% in 4338 

season and 44.16, 44.%8 and 1%.%3% in 4383-4388 season, with dates 

of sowing on 48-Nov, 88-Dec. and %8-Dec., respectively in 

comparison to the earlier planting date (%8-Oct). Accordingly, results 

clearly indicated that number of leaves per plant
 
significantly reduced 

by, 81.1%, %4.83 and 1%.61% in 4338 season, being 4.73, 8.16 and 

86.13% in first season, when applied dates of sowing on 48-Nov, 88-

Dec. and %8-Dec., respectively in comparison to the planting date on 

%8-Octber. While, planting faba bean on 48-Nov, 88-Dec. and %8-

Dec. reduced number of branches per plant in comparison to the 

planting on %8-Oct by 8.83, 88.41 and %%.88%, respectively, in first 

season. The corresponding reductions in seconds season were 87.38, 

41.18 and %4.87%, respectively for three respective planting dates. 

Data in Table (4) indicated that plant height reductions were of 8.18, 

8.6% and 8%.18 % when sowing faba bean on 48-Nov, 88-Dec. and 
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%8-Dec., respectively, compared to the earlier planting date (%8-Oct.) 

in 4338 season, but in 4383 season were 41.33, 41.1% and 48.%13 for 

respective of three planting dates, respectively. While in 4338 season, 

the second planting date (48-Nov.), third planting date (88-Dec.) and 

fourth (%8-Dec.) planting date contributed reduction of number of 

seeds/plant by 1.11, 81.%1 and %6.18%, respectively compared to the 

first planting date (%8-Oct.), this reduction in seeds yield/plant were 

83.88, 48.48 and %3.%63 in 4383 season for the three respective 

planting dates respectively  (Table 4). Whereas, results in Table (4) 

recorded that planting faba bean on 48-Nov., 88-Dec. and %8-Dec., 

resulted in reduction of pods yield/plant by %.37, 41.41 and 41.7%% 

respectively compared with the earlier planting date (%8-Oct.) in 4338 

season. The corresponding reduction in 4383 season were 4.%8, 46.7% 

and 48.713 in 4383 season for the three respective planting dates. 

With respect to straw weight /plant, reductions of 81.16, 4%.31 and 

1%.16% in 4338 season and of 88.33, 8.13 and %1.13% in second 

season were recorded, when planting faba bean on 48-Nov, 88-Dec. 

and %8-Dec., respectively, comparing  to planting on %8-October.  

The present results showed that planting faba bean on 48-Nov, 

88-Dec. and %8-Dec.caused an obvious reduction in seed yield/plant 

by %.83, 44.%7 and %1.11% in first season and by 81.86, 88.78 and 

47.76%, respectively in second season comparing to planting faba 

bean plants on %8-October (Table 4). This means that, the delay in 

faba bean sowing date greatly reduced its growth characters and yield 

components.  

In addition, the reduction in plant height and other growth 

characters with delay in planting time might be due to the fact that 

planting faba bean plants during the month of October was more 

conducive for plant growth and development, because the early 

planted crop may have more time for absorbing nutrients from the 

soil, attaining proper vegetative growth, efficient light utilization and 

development of more photosynthates than late planted crop (Bae et al., 

8811). Whereas, Abuldahab et al., (4334) and Grenz et al., (4331) 

mentioned that planting faba bean crop over mid November resulted 

in steadily reduction in growth, yield and yield components. In this 
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respect, the reduction in plant growth characters and yield components 

due to delay in planting could be attributed, among other factors, to 

shorter growth period at the disposal of the late sown crop as the time 

taken by the crop to mature decreased with delay in sowing. 

Accordingly, Tawaha and Turk (4338b) indicated that shorter growing 

period might result in less dry matter accumulated and fewer pods and 

branches per plant, which reduced seed yield. However, Shad et al. 

(4383) found that decrease in seeds per pod
 
with delayed sowing may 

be due to shorter seeds filling duration and poor pod formation in late 

sowing. Talal Thalji, (4336) reported that early planting date in late 

November resulted in a significant increase in vegetative growth 

(plant height, root dry weight, nodules number, nodules dry weight, 

production more pods per plant). In the same trend, Munir and Abdel-

Rahman (4334) reported that high number of primary branches per 

plant, plant height and yield components such as seed weight per 

plant, seeds pod, pods per plant was influenced significantly by 

planting date. Similar results were obtained by Refay, 4338; 

Abuldahab, et al., (4334); Abou-Taleb (4334); Hussein et al., (4334); 

Turk and Tawaha, 4334 and Mohamed, (433%) who reported that 

sowing faba bean at late October and early November resulted in 

significant increase in vegetative growth and produced more pods per 

plant, consequently increased yield and quality of seed.  

Effect of varieties:  

Results in table (8) clearly indicated that varieties of faba bean 

had a significant effect on plant dry weight only at the first growth 

stages in both seasons. Regarding to effect of varieties on yield 

components traits under study, there were significant variations 

among the faba bean varieties with respect to plant height, pods 

weight /plant and seeds weight /plant only in 4383 season and number 

of seeds/plant in both growing seasons (Tables 4). In contrast, data 

revealed insignificant differences regarding plant height, seeds and 

pods weight per plant in 4338-4383 season as well as on straw weight 

at two growing seasons (Tables 4). Also, results of the effects of 

varieties on number of branches/plant in both growing seasons and 

number of green leaves per plant in second season were statistically 
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insignificant (Table 8). Additionally, the Giza faba bean variety had 

the highest values of plant height, number of seeds/plant, straw, seeds 

and pods yield per plant, in comparison with the Fleeb variety. On the 

other hand, the Giza faba bean variety produced the taller plants which 

were 78.8% cm and 11.%1 cm, in first and second seasons, 

respectively. Similarly, the maximum number of seeds/plant (41.73 

and 48.78), begets pods weight per plant (4%.11 and 48.88 gm) were 

recorded in the first and second seasons, respectively. However the  

highest  straw weight per plant was87.61 gm and highest seeds yield 

per plant was 87.87 gm in the second season through using Giza var. 

(Table 4). With respect to  the highest straw and seed weight g/plant 

(86.6% g and 87.7% g) respectively were obtained in the first season 

from planting faba bean plants by using Fleeb variety (Table 4). 

Table 0: Effect of planting dates (D), varieties (V) and hill spacing 

(P) on plant dry weight (g), number of leaves/plant and 

number of branches/plant of faba bean in 3112-3101 

and 3101-3100 seasons 

Treatments 

Growth stages (days after planting) Characters 

63 23 031 63 23 031 
Number of 
leaves/plant 

Number  
of branches/ 

plant 

3112-3100 season 3101-3100 season 
3112-
3101 

3101-
3100 

3112
-

3101 

3101
-

3100 
Effect of planting dates (D) 

20-Oct. 6.71 41.31 14.38 1.18 41.%6 14.77 61.81 61.71 1.7% 1.11 
30-Nov. 1.18 81.%6 %7.1% 1.71 8%.87 %%.84 11.11 64.88 1.61 1.31 
00-Dec. 1.78 6.81 %3.63 %.8% 81.68 %%.4% 16.47 11.11 %.14 %.17 
20-Dec. 1.47 8%.81 48.67 1.43 81.64 41.41 %8.11 11.84 %.86 %.%8 
L.S.D. at 

35 
8.7% %.%6 7.68 3.11 %.61 1.11 7.64 6.11 3.77 3.%6 

Effect of varieties (V) 
Fleeb 1.18 81.1% %%.7% 1.81 87.73 %4.11 16.31 17.76 %.81 %.16 
Giza 1.16 81.81 %6.86 %.87 86.74 %1.41 11.71 64.11 1.44 %.88 

L.S.D.  
at 35 

3.11 N.S N.S 3.71 N.S N.S 1.18 N..S N.S N..S 

Effect of hill spacing (P) 
5 cm 1.88 81.1% 48.17 1.%% 86.71 %3.13 11.78 61.48 1.11 1.38 

00 cm 1.11 81.16 %4.%7 1.13 87.61 %1.48 18.18 11.11 1.31 %.11 
06 cm 1.84 81.71 14.18 1.73 87.41 %1.%1 14.83 17.11 %.63 %.18 
L.S.D.  
at 35 

3.1% N.S 6.64 N.S N.S %.11 6.11 1.%1 1.14 N.S 

N.S=Non-significant 
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The differences among the studied characters could be attributed 

to the definite genetically differences between the two varieties under 

study. Also, the differences between two faba bean varieties (Giza and 

Fleeb) may be due to the differences between in partitioning and 

migration of photosynthates among plant organs. Moreover, data 

obtained are in full agreement with those given by either Abdalla et al. 

(4333) for number of seeds/plant or by Metwally et al., (4333); Abou-

Taleb, (4334) and Annicchiarico, (4331) for pods and straw yield per 

plant. The same trend was recorded for seeds yield/plant by El-

Murabaa et al. (8817); Dawwam and Abdel–Aal (8888), Amer et al., 

(8884); Khalil et al. (888%) and Mokhtar (4338), as well as for 

number of leaves per plant by Ahmed and Abdelrhim (4383) and 

Bakry et al. (4388). Also, for number of branches per plant by Bakry 

et al. (4388). Such varietals differences for plant heights were 

previously reported by Khalil et al. (888%) and Abdalla et al. (4333). 

Whereas Ashmawy et al. (8881) found insignificant differences for 

this character.  

Table 3: The effect of sowing dates, varieties and hill spacing on 

yield components of faba bean in 3112-3101 and 3101-

3100 seasons 

Treatments 

Plant height 

(cm) 

Number of 

seeds/plant 

Pods yield  

g/plant 

 Straw yield  

g/plant  

Seeds yield 

g/plant 

3112 3101 3112 3101 3112 3101 3112 3101 3112 3101 

Effect of planting dates (D) 

20-Oct. 74.81 833.87 41.17 47.67 41.77 4%.1% 43.%6 88.%7 43.14 88.4 

30-Nov. 78.16 76.8% 44.76 41.6% 41.81 4%.41 86.14 87.41 88.74 86.48 

00-Dec. 78.71 71.6 48.% 48.71 88.14 87.16 81.66 87.11 81.8% 81.1 

20-Dec. 6%.8 73.71 81.77 88.47 88.81 86.71 88.1% 84.6% 8%.44 8%.17 

L.S.D. at 35 5.16 N.S 6.30 6.12 N.S 4.43 6.23 2.51 3.41 2.61 

Effect of Varieties (V) 

Fleeb 67.71 71.1 87.61 86.86 43.17 88.86 86.6% 81.74 87.7% 81.4 

Giza 78.8% 11.%1 41.7 48.78 4%.11 48.88 81.%1 87.61 86.86 87.87 

L.S.D. at 35 N.S 3.6 2.13 2.31 N.S 3.16 N.S N.S N.S 0.31 

Effect of Plant spacing (P) 

5 cm 78.7% 1%.11 81.%6 48.1% 88.81 88.38 81.76 81.%8 81.41 81.18 

00 cm 68.86 13.44 43.47 4%.38 48.14 43.4 81.14 86.16 86.11 86.3% 

06 cm 61.6% 77.16 41.18 41.11 41.78 48.7 8%.7 81.44 43.41 87.61 

L.S.D. at 35 N.S 3.41 2.4 3.1 2.24 0.24 3.5 N.S 3.13 0.60 
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Effect of hill spacing:  
Concerning the effect of the hill distances data in table (8) 

indicated that number of branches in first season and number of leaves 

per plant in both seasons were significantly affected by patterns 

distances between plant. Also, decreasing the distances between hills 

from 86.3 cm and 88.3 to 1.3 cm significantly increased number of 

branches and number of leaves/plant. However, the differences 

between last two hill spacing (88.3 cm and 86.3 cm) was insignificant 

on all growth characters and yield components, except on number of 

leaves per plant in the second season. These results are in harmony 

with those obtained by El-Fieshawy and Fayed (8883); Zeidan et al. 

(8883); Selim and El-Seesy (8888) and Amer et al. (8884) who 

reported that the number of branches was significantly increased 

under the lower spacing between hills. On the contrary, Ibrahim and 

Esmail (8881) indicated that no significant differences were found in 

the number of branches per plant by raising plant densities from 

73333 to 831333 plants per feddan at the first stage of faba bean 

growth characters. On the other hand, it is quite clear from results in 

table ( 4 ) that the tallest plant height of 78.7% and 1%.11 in the two 

seasons, respectively were obtained in the treatment of 1.3 cm 

between plants, while the shortest plants of 61.6% and 77.16 cm in 

4338-4383 and 4383-4388 seasons, respectively was obtained at 

86.33 cm between plants. Shahein et al. (8881) reported that plant 

height was not affected by increasing plant density. These results are 

in concordance with the findings of Dantuma and Thompson (881%); 

Stringi et al. (8816); Abdel-Aziz et al., (8888); Al- Rifaee et al., 

(4331); Abdel Latif, (4331) and Mehdi et al., (4383). for Plant height.  

In this connection, data in table (8)  indicated that number of 

branches per plant at 1.3 cm apart out-numbered that of 88 and 86 cm 

apart by 84.41 and  47.44%, respectively in 4338-4383 season and by 

1.18 and 7.%1%, respectively in 4383-4388 season. Similarly, number 

of leaves per plant at 1.3cm apart out-numbered that of 88.3 and 

86.3cm apart by 81.78 and %7.31% % respectively in 4338 season 

and by 8.81 and 88.7%%, respectively in 4383 season. Also, plant dry 

weight at last growth stage produced of %4.13 and 11.313 in 4338 
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season and 3%.36 and 86.413 in 4383 season more yield than the 

distances of 1.3 and 88.3 cm, respectively. Such increase in number of 

branches and leaves/plant with decreasing plant spacing may be 

attributed to more competition  among plant for light at dense 

population which reduce the metabolic processes formation and 

translocation of metabolites from source to sink. The present results 

were confirmed by finding of Abo-Shetaia (8883), El- Fieshawy and 

Fayed (8883), Zeidan et al., (8883); Selim and El-Seessy (8888); 

Amer et al., (8884); Singh et al., (8884); Shahein et al., (8881); 

Hassan et al., (8887); Metwally (8887) and Abdel- Aziz and Shalaby 

(8888).  

Results in Table (8) indicated that plant dry weight at the last 

growth  stage (843 days after planting) in both seasons increased 

significantly with increasing plant spacing from 1.3 cm to 86.3 cm 

between hills. This was true at all growth stages in 4338 season and 

only, at last growth stage (843 days after planting) in 4383 season. It 

is quite clear from these results that the highest dry weight per plant 

was obtained, when faba bean planted under plant hill of 86.3 cm 

(Table 8). These results could be explained on the bases of the 

reduction of plant competition, more interception of light energy per 

plant, higher light energy conversion of light energy to chemical 

energy with a balanced carbohydrate distribution in different plant 

parts. These results are in concordance with the findings of Lemerle et 

al., 4336); Mathews et al., 4331 and Shad et al.,  (4383) who showed 

that the dense plant population may cause more lodging, less light 

penetration in the crop canopy and reduced photosynthetic efficiency 

that resulted in low grain yield.  

Different plant spacing applied in the two growing seasons had a 

significant effect on plant height, number of seeds/plant, pods 

yield/plant, straw yield/plant and seeds yield/plant, except, on plant 

height as well as on straw yield per plant in 4338 season (Tables 4). In 

most cases, differences between all plant spacing were significant on 

all traits in both seasons, except that either between 1.3cm and 88.3 

cm on number of seeds per plant, pods yield/plant, straw yield/plant 

and seeds yield/plant in first season or between last two plant spacing 
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(88.3 cm and 86.3 cm) on pods weight/plant and seeds yield/plant in 

the second season. Increasing plant density reduces light penetration 

between plants. As a result of plant competition for light, each 

individual plants tries to reach the proper light intensity by increasing 

its height. On the other hand, the highest number of seeds per plant of 

41.18 and 41.11 in 4338-4383 and 4383-4388 seasons, respectively 

were obtained at planting distance of 86.3cm between plants (Table 

4). Accordingly, the highest pods weight/plant of 41.78 and 48.73gm 

as well as the highest seeds weight /plant of 43.41 and 87.61gm in 

4338 and 4383 seasons, respectively were obtained in the highest hill 

spacing (86.3 cm). But, the highest straw weight per plant, (81.76 and 

81.%8g) in 4338 and 4383 seasons, respectively were obtained in the 

lowest plant spacing (1.3 cm). These increases in the number of seeds 

per plant, seeds and pods weight per plant with increasing hill spacing 

may be due to the decreased inter plant competition that leads to 

increased plant capacity for utilizing the environmental inputs in 

building great amount of metabolites to be used in developing new 

tissues and increasing its yield components. The results in table (4) 

revealed that the hill spacing of 1.3 cm caused excess plant height  of 

3%.74 and 31.143 in 4338 season and of 31.88 and 37.833 in 4383 

season more yield than the distances of 88.3 and 86.3 cm, 

respectively. On the other hand, hill spacing of 1.3 cm increased 

number of seeds per plant by 44.78 and %1.173 in 4338 season and by 

88.87 and 88.%73 in 4383-4388 season more than the hill spacing of 

88.3 and 86.3 cm, respectively (Table 4). Also, the hill spacing of 

86.3 cm produced pods weight per plant of 41.81 and 43.3%% in 

4338 season as well as of 8%.67 and 7.1%3 in 4383-4388 season more 

yield than the distances of 1.3 and 88.3 cm, respectively. Moreover, 

hill spacing of 1.33 cm apart significantly increased straw weight by 

43.11% and %6.8%% more than the weight spacing of 88.33 and 

86.33, respectively in 4338 season, as well as of 83.17% and 43.%3% 

in the second season over two respective hill spacing. With the same 

trend, the results in Table (4) revealed that the hill spacing of 86.3 cm 

produced seeds weight per plant of %4.17 and 44.%6% in 4338-4383 

season and of 81.17 and 83.31% in 4383-4388 season more yield 
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than the distances of 1.3 and 88.3 cm, respectively. Results in Table 

(4), also, showed that number of seeds/plant, pods and seed weight per 

plant was increased with increase in hill spacing which due to a better 

plant establishment and therefore a higher number of pods produced. 

It is well known that plant growth and yield characters were 

influenced by among and between plants competition for water, 

nutrients, and light. Also, these increase in the number of seeds per 

plant, seeds and pods weight per plant with increasing hill spacing 

may be due to increase in the number of pods per node as the result of 

higher net assimilation rates and reduction of competition in wider 

spacing. Also, this result might be due to the fact that widely spaced 

plants suffer less from competition than closely spaced plants and thus 

were expected to grow and yield better. These results support the 

findings of Al-Rifaee (8888); Munir and Abdel-Rahman (4334); 

Abdel Latif, (4331); Mehdi et al., (4383) and Bakry et al. (4388) who 

found that seed yield per plant and pods yield plant were significantly 

increased by decreasing plant densities per unit area.  

Effect of interactions: 

It is quite clear from these results that planting dates × faba bean 

varieties (D x V) interaction effect was significant on both number of 

branches and number of leaves per plant in 4338-4383 and 4383-

4388 seasons, where the highest number of branches per plant (1.1 

and 1.8) as well as number of leaves per plant (68.1 and 66.1) in 

4338-4383 and 4383-4388 seasons, respectively (Table %). Results in 

Table (%) also, indicated that the interaction between planting dates 

and varieties (D x V) had significant effect on dry matter 

accumulation per plant.  This was similar at all growth stages in both 

growing seasons, where planted Giza variety produced the highest dry 

matter per plant at 4
nd

 and %
rd

 growth stages (after 81 and 843 days 

from planting) in both growing seasons. However, the highest dry 

matter per plant at first growth stage was noticed, when Fleeb var. 

seeded on %8-October (after 61 days from planting) in both growing 

seasons. Plant dry weight per plant at three growth stages, number of 

branches and number of leaves per plant in both growing seasons, 

affected significantly by (D x P) interaction. Early sowing (on %8-
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Oct.) with the wide hill spacing (86.3 cm) gave the highest plant dry 

weight per plant at three growth stages in both growing seasons (Table 

%). However, the maximum number of branches and number of leaves 

per plant were resulted from sowing faba bean plants on %8-October 

under the narrowest hill spacing (1.3 cm) in two growing seasons 

(Table %). 

Table 2: Effect of interaction between (D × V), (D х P) and  (V х 

P) on plant dry weight (g), number of leaves/plant and 

number of branches/plant of faba bean in 3112-3101 

and 3101-3100 seasons 

Treatments 

Growth stages (days after planting) Characters 

63 23 031 63 23 031 
Number of 
leaves/plant 

Number of 
branches/plant 

3112-3101 season 3101-3100 season 
3112-
3101 

3101-
3100 

3112-
3101 

3101-
3100 

Effect of interaction between (D × V) 

Fleeb 

20-Oct 7.4 4%.1 %8.8 6.1 41.% %8.6 66.8 68.% 1.7 1.6 
30-Nov 1.8 81.4 %6.4 1.1 8%.% %4.1 11.1 63.4 1.6 1.4 
00-Dec 1.1 6.8 %1.8 %.1 86.3 %4.8 %7.8 11.% %.6 %.% 
20-Dec 1.1 8%.1 41.1 1.1 86.8 41.8 41.8 14.1 4.8 %.% 

Giza 

20-Oct 6.% 41.% 11.% 1.4 41.1 11.8 68.1 66.1 1.1 1.8 
30-Nov 1.7 81.6 %1.7 1.3 8%.8 %%.1 16.7 61.7 1.7 %.8 
00-Dec 1.6 7.3 47.8 4.1 81.1 %1.1 11.6 68.1 1.3 %.6 
20-Dec %.1 84.8 %1.6 %.8 8%.4 4%.6 %1.% 11.7 %.1 %.% 

L.S.D. at 35 3.86 6.7 8.%4 8.1 % 8.64 88.71 84.61 3.61 3.61 
Effect of interaction between (D х P) 

20-
Oct 

5 cm 7.4 48.8 %1.6 1.1 41.4 %1.4 78.% 73.6 1.7 1.4 

00 cm 1.3 41.3 %1.8 1.7 41.% 11.8 61.1 61.1 1.7 1.1 
06 cm 1.3 46.% 16.6 1.8 46.6 16.3 18.% 18.8 %.1 1.7 

30-
Nov 

5 cm 1.4 86.8 %8.6 1.6 8%.7 %%.1 6%.7 68.8 1.1 1.% 
00 cm 1.3 8%.8 %1.1 1.7 8%.1 %%.7 17.6 18.1 1.1 %.1 
06 cm 6.4 81.% 16.4 1.3 88.8 %4.8 11.1 18.7 1.% 1.% 

00-
Dec 

5 cm 1.% 7.6 41.1 %.3 81.8 46.4 11.3 11.7 1.1 %.1 
00 cm 1.1 6.1 %4.7 %.8 86.1 %1.4 14.1 11.8 %.7 %.6 
06 cm 1.3 6.1 %%.% %.% 81.8 %1.4 18.4 11.8 %.1 %.% 

20-
Dec 

5 cm 1.3 88.1 41.4 %.8 8%.1 4%.6 %7.4 17.8 %.1 %.1 
00 cm 1.1 8%.1 41.% 1.8 81.7 41.4 %4.3 18.4 %.4 %.7 
06 cm 1.1 81.7 %1.1 1.6 81.% 4%.8 41.6 1%.% %.3 4.8 

L.S.D. at 35 8.67 1.7 8%.% 3.16 %.4% 6.11 83.7 83.7 7.%8 3.16 
Effect of interaction between (V х P) 

Fleeb 
5 cm 1.8 81.3 47.1 1.1 86.8 47.8 13.3 18.7 1.1 1.3 

00 cm 1.8 81.% %3.7 1.3 87.1 %8.6 11.1 11.3 %.1 %.1 
06 cm 6.4 86.4 1%.8 1.1 81.4 %7.1 %8.7 17.% %.1 %.1 

Giza 
5 cm 1.8 81.8 %8.1 1.8 86.6 %4.8 67.6 67.6 1.6 1.4 

00 cm 1.3 81.6 %1.8 %.1 87.1 %7.3 13.1 64.3 1.1 1.3 
06 cm 1.7 81.% 14.7 1.3 86.4 %4.8 16.8 17.7 %.7 %.1 

L.S.D. at 35 8.81 %.%4 8.%6 3.6 4.41 1.16 8.47 7.16 3.11 3.87 
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Also, V x P interaction had considerable effect on plant dry 

weight per plant at the three growth stages, number of branches and 

number of leaves per plant in both growing seasons, where the 

maximum values of plant dry weight per plant at three growth stages 

in both growing seasons were obtained by planting Fleeb var. at 86.3 

cm between hills (Table %). Also, the maximum values of number of 

branches and number of leaves per plant in both seasons were 

obtained by planting Giza var. at 1.3 cm between plants (Table %).  

Plant height, number of seeds/plant, pods yield  g/plant, straw 

weight g /plant and  seeds weight g/plant significantly affected by 

interactions between planting dates X varieties (D × V), planting dates 

X hill spacing (D × P), varieties X hill spacing (V × P) and planting 

dates X varieties X hill spacing (D × V × P) in both seasons as shown 

in (Tables 1,1 and 6).  

When planting Giza var. of faba bean on %8-October gave the 

tallest faba bean plants (76.1 and 831.1 cm), highest number of 

seeds/plant (41.% and %1.%), maximum pods weight /plant (46.1 and 

46.% g) as well as highest seeds weight /plant (43.1 and 43.8 g) in 

4338-4383 and 4383-4388 seasons, respectively. On the other hand, 

concerning the effect of (D x P) interaction on weight of plant traits, 

the maximum values of plant height (71.1 and 83%.4 cm) and straw 

weight per plant (41.3 and 48.1 g) were recorded in 4338-4383 and 

4383-4388 growing seasons, respectively through planting faba bean 

crop on %8-October under hill spacing of 1.3 cm. Also, the maximum 

number of seeds/plant (%3.% and %3.6), pods weight /plant (%3.1 and 

41.1 g) and highest seeds weight /plant (41.1 and 43.8 g) in 4338-

4383 and 4383-4388 seasons, respectively were obtained, with 

planting faba bean on %8-October under hill spacing of 86.3 cm.  

With respect the effect of (V × P) interaction on plant traits,  the 

results in Table (1) showed that planting Giza var. under the narrowest 

plant density (1.3 cm), gave the maximum values of plant height (71.3 

and 11.1 cm) and of straw weight /plant (88.1 and 88.1 g) in 4338-

4383 and 4383-4388 seasons, respectively. Moreover, planting Giza 

faba bean var. under the widest hill spacing (86.3 cm) gave the 

maximum values of number of seeds/plant (48.% and %%.8), pods 
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weight /plant (47.4 and 41.3 g) and seeds weight /plant (43.7 and 88.1 

gm) in 4338-4383 and 4383-4388 seasons, respectively. 

Table 4: Effect of interaction between (D × V), between (D х P) 

and  between (V х P) on faba bean yield components in 

3112-3101 and 3101-3100 seasons   

Treatments 

Plant  
height (cm) 

Number of 
seeds/plant 

Pods weight 
g/plant 

 Straw 
weight  
g/plant  

Seeds weight 
g/plant 

3112-
3101  

3101-
3100  

3112-
3101 

3101-
3100 

3112-
3101 

3101-
3100 

3112-
3101  

3101-
3100  

3112-
3101 

3101-
3100 

Effect of interaction between (D × V) 

F
le

eb
 20-Oct 68.8 81.1 48.1 48.3 41.8 48.1 44.1 81.6 43.4 87.1 

30-Nov 67.% 61.8 87.6 87.1 44.1 44.8 87.3 87.8 48.4 81.4 
00-Dec 73.1 68.8 88.7 81.6 86.8 81.1 81.6 81.8 81.1 84.4 
20-Dec 61.% 68.3 88.8 8%.1 88.1 81.1 88.1 88.4 8%.7 84.8 

G
iz

a
 20-Oct 76.1 

831.
1 

41.% %1.% 46.1 46.% 81.4 43.8 43.1 43.8 

30-Nov 71.8 11.4 47.8 %8.1 47.1 4%.7 86.3 86.1 81.4 81.1 
00-Dec 7%.4 13.8 44.8 41.3 44.8 88.1 81.1 43.3 86.8 81.6 
20-Dec 68.8 74.1 88.7 41.3 81.1 81.8 88.1 81.3 84.7 81.8 

L.S.D. at 35 8.6 
8%.7
% 

6.8 7.81 7.11 1.36 7.8 1.48 1.31 %.81 

Effect of interaction between (D х P) 

2
0

-O
ct

 5 cm 71.1 
83%.
4 

48.6 46.3 44.7 44.1 41.3 48.1 87.1 87.6 

00 cm 74.3 88.3 44.7 46.1 4%.1 4%.1 43.3 88.1 88.6 88.3 

06 cm 74.% 81.1 %3.% %3.6 %3.1 41.1 87.3 87.4 41.1 43.8 

3
0

-
N

o
v
 5 cm 78.1 13.4 43.8 4%.1 44.% 44.1 43.6 81.4 87.% 81.7 

00 cm 78.4 76.1 48.1 41.4 4%.1 44.6 81.8 87.8 81.1 86.6 

06 cm 74.3 78.7 46.7 46.% 41.1 41.7 8%.1 86.1 4%.1 87.1 

0
0

-D
ec

 5 cm 7%.6 77.3 81.8 88.1 86.1 81.1 81.1 81.6 81.% 81.% 

00 cm 73.8 71.7 44.3 44.8 88.1 87.1 81.3 87.1 81.6 81.3 

06 cm 73.1 74.8 4%.1 4%.1 44.% 88.8 8%.1 86.% 81.3 86.1 

2
0

-D
ec

 5 cm 67.% 71.3 8%.7 86.1 81.% 81.1 88.8 81.3 88.8 84.1 

00 cm 64.6 73.7 81.3 88.1 81.4 87.4 88.8 84.3 84.7 8%.1 

06 cm 18.1 67.6 81.7 48.6 43.8 87.1 83.1 88.3 81.8 81.% 

L.S.D. at 35 1.88 1.31 1.11 1.1 6.61 %.18 1.61 %.14 1.11 4.6% 
Effect of interaction between (V х P) 

F
le

eb
 5 cm 68.1 71.6 81.4 86.3 88.3 81.3 87.7 86.8 81.6 81.1 

00 cm 67.8 71.8 87.% 86.1 88.% 81.1 86.1 81.1 87.7 81.4 

06 cm 66.7 74.1 43.1 81.8 41.4 88.1 81.1 81.1 88.1 81.8 

G
iz

a
 5 cm 71.3 11.1 48.1 46.1 43.1 43.8 88.1 88.1 81.1 81.% 

00 cm 78.4 11.1 4%.% 48.4 4%.1 48.6 81.4 87.% 81.% 86.8 

06 cm 73.6 14.4 48.% %%.8 47.4 41.3 84.3 81.8 43.7 88.1 

L.S.D. at 35 1.81 %.18 1.1 %.18 1.74 4.71 %.86 4.18 %.11 4.41 
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Data in Table (1) showed that interactions between (D x V x P) 

had significant effect on plant dry weight per plant at three growth 

stages, number of branches and number of leaves per plant in both 

seasons. Planting Fleeb var. on %8-October under widest hills spacing 

(86.3 cm.) gave the highest plant dry weight at three growth stages in 

both seasons. 

Table 3: Effect of interactions between planting date, varieties 

and hill spacing (D x V x P) on plant dry weight (g), 

number of leaves/plant and number of  branches/plant of 

faba bean in 3112-3101 and 3101-3100 seasons 

Treatments 

Growth stages (days after planting) Characters 

63 23 031 63 23 031 
Number 

 of leaves/ 
plant 

Number  
of branches/ 

plant 

3112-3101 
 season 

3101-3100 
 season 

3112-
3101 

3101
-

3100 

3112
-

3101 

3101-
3100 

2
0

-O
ct

 

F
le

eb
 5 cm 6.8 81.8 %8.8 6.6 41.1 %4.8 67.% 67.7 1.1 1.% 

00 cm 1.8 4%.8 %8.8 6.8 41.8 %8.3 61.1 68.4 1.1 1.1 

06 cm 8.1 41.6 17.1 6.7 46.1 18.4 61.6 63.8 %.8 1.4 

G
iz

a
 5 cm 1.% 41.1 13.8 1.8 4%.8 1%.6 88.% 7%.1 1.7 1.4 

00 cm 1.4 41.4 %7.3 1.% 41.6 17.3 64.1 67.1 1.8 1.8 

06 cm 6.6 4%.8 11.7 1.4 46.1 11.8 11.3 11.4 %.6 1.4 

3
0

-N
o

v
 

F
le

eb
 5 cm 1.8 88.4 48.6 1.6 8%.% %3.% 17.1 67.7 1.1 1.1 

00 cm 1.6 8%.8 %1.6 1.1 8%.6 %3.3 68.1 16.3 1.3 %.1 

06 cm 1.1 8%.% 11.% 6.1 8%.3 %6.8 1%.1 17.3 1.% 1.1 

G
iz

a
 5 cm %.6 81.6 %%.7 1.1 81.4 %6.1 68.1 74.8 1.4 1.8 

00 cm %.1 81.7 %1.1 1.3 81.8 %7.1 1%.1 64.1 1.1 %.6 

06 cm 7.8 87.1 11.8 %.6 83.8 47.% 17.4 64.% 1.% 1.4 

 
0

0
-D

ec
 

 
F

le
eb

 5 cm %.8 6.8 46.4 4.8 81.7 46.8 1%.8 11.% 1.1 %.3 
00 cm 1.1 6.7 %%.1 %.1 87.6 %4.6 %8.% 16.8 %.% %.1 

06 cm 1.6 7.4 14.6 %.8 81.7 %7.1 %8.% 63.7 %.3 %.1 

G
iz

a
 5 cm 1.6 1.% 41.1 %.8 81.6 46.1 67.3 68.8 1.% 1.3 

00 cm 1.8 6.% %4.3 4.7 86.3 %7.8 11.1 63.1 1.8 %.7 

06 cm 1.1 6.1 41.3 4.7 81.6 %1.8 18.4 11.1 %.1 %.4 

 
2

0
-D

ec
 

 F
le

eb
 5 cm 1.1 83.8 44.6 1.3 81.8 44.1 %8.7 63.4 %.1 %.4 

00 cm 1.% 8%.6 4%.6 1.8 81.4 41.8 4%.1 11.1 4.1 %.1 

06 cm 1.4 81.8 41.8 1.1 87.8 47.1 88.3 18.6 4.1 4.8 

G iz a
 5 cm %.8 88.8 47.1 %.8 84.6 41.8 14.6 11.7 %.% %.1 

00 cm %.6 8%.4 %%.3 %.% 81.4 41.6 13.4 16.6 %.1 %.1 
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06 cm 1.6 8%.1 14.8 1.1 84.7 43.% %4.4 11.3 %.8 4.8 

L.S.D. at 35 3.26 6.63 05.14 0.30 4.36 2.12 3.34 
03.0

2 
03.5

1 
1.12 
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Table 6: Effect of interactions between planting date, varieties 

and hill spacing (D x V x P) on yield components of faba 

bean in 3112-3101 and 3101-3100 seasons 

Treatments 

Plant height 

(cm) 

Number of 

seeds/plant 

Pods weight  

g/plant 

 Straw 

weight 

g/plant  

Seeds weight 

g/plant 

3112- 

3101  

3101

-

3100  

3112

-

3101 

3101

-

3100 

3112

-

3101 

3101

-

3100 

3112

-

3101  

3101

-

3100  

3112

-

3101 

3101-

3100 

2
0

-O
ct

 

F
le

eb
 

5 cm 78.33 
86.7

1 

88.6

3 

43.8

1 

4%.3

1 

43.3

6 

44.8

4 

43.%

1 

87.3

8 
81.11 

00 cm 67.18 
81.6

6 

88.1

1 

48.3

3 

44.1

8 

43.%

8 

41.7

1 

81.7

6 

43.3

1 
87.38 

06 cm 61.71 
81.8

1 

41.4

% 

48.8

3 

48.7

7 

4%.7

8 

88.1

6 

86.1

% 

4%.1

8 
43.31 

G
iz

a
 

5 cm 71.33 
838.

6 

4%.1

1 

%8.8

3 

44.%

6 

41.3

% 

41.8

6 

44.7

3 

87.8

3 
88.1% 

00 cm 76.66 
834.

4 

41.1

1 

%8.7

3 

41.4

1 

46.7

3 

81.4

1 

43.3

4 

88.3

1 
43.86 

06 cm 71.1% 
838.

1 

%1.1

1 

%8.%

1 

%8.7

7 

47.8

8 

81.8

8 

87.1

1 

41.1

1 
48.78 

3
0

-N
o

v
 

F
le

eb
 

5 cm 61.1% 
71.8

6 

81.3

1 

86.8

1 

88.1

1 

44.6

7 

81.%

1 

81.4

4 

81.8

1 
87.18 

00 cm 66.1% 
67.3

1 

86.6

3 

87.6

3 

43.4

7 

44.7

1 

86.1

3 

87.8

7 

43.8

6 
81.%8 

06 cm 68.84 
64.8

8 

48.8

1 

88.1

1 

47.%

% 

4%.4

8 

81.8

8 

87.6

1 

4%.7

3 
81.%1 

G
iz

a
 

5 cm 77.41 
16.4

1 

41.4

3 

%3.7

3 

41.1

8 

44.1

4 

44.1

4 

81.8

6 

81.7

4 
88.63 

00 cm 71.13 
11.8

3 

46.%

3 

%3.1

1 

47.%

4 

44.%

1 

8%.1

1 

86.4

8 

81.7

1 
81.78 

06 cm 71.1% 
13.1

3 

%4.4

1 

%4.8

1 

%3.4

1 

46.4

7 

88.6

8 

81.4

8 

4%.4

8 
86.78 

 

0
0

-D
ec

 

 

F
le

eb
 

5 cm 78.11 
68.4

4 

81.%

1 

81.7

1 

81.4

6 

81.7

% 

87.8

1 

86.8

1 

8%.1

1 
88.88 

00 cm 68.%1 
68.4

4 

43.6

1 

81.1

3 

81.1

8 

86.8

8 

8%.1

6 

81.7

1 

86.8

7 
84.18 

06 cm 68.11 
61.8

7 

4%.3

8 

86.1

3 

81.1

% 

81.%

8 

81.1

% 

8%.4

3 

86.1

6 
84.43 

G
iz

a
 

5 cm 71.%3 
11.1

3 

43.7

1 

41.8

3 

81.1

7 

86.1

7 

81.8

1 

48.3

3 

81.6

7 
86.71 

00 cm 74.%1 
13.8

1 

4%.4

1 

41.7

1 

41.3

8 

81.1

1 

86.8

1 

88.1

8 

81.8

1 
87.63 

06 cm 78.13 71.4 41.6 %8.8 46.8 44.1 84.8 88.% 88.% 48.11 
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4 1 1 3 1 7 % 6 

 

2
0

-D
ec

 

 

F
le

eb
 

5 cm 68.31 
71.1

7 

83.7

1 

8%.3

3 

81.8

1 

81.7

% 

88.1

7 

84.7

1 

84.7

3 
84.73 

00 cm 61.88 
61.%

7 

84.%

4 

8%.8

1 

88.3

8 

86.8

8 

88.7

1 

83.1

1 

84.8

1 
84.17 

06 cm 18.33 
61.4

4 

84.1

1 

81.%

1 

48.%

8 

81.%

8 

83.8

3 

83.%

6 

81.1

1 
8%.31 

G
iz

a
 

5 cm 61.13 
7%.1

7 

86.6

8 

43.6

1 

87.1

1 

86.8

1 

84.%

8 

87.8

6 

88.3

8 
84.88 

00 cm 63.41 
7%.8

4 

87.1

8 

41.6

3 

87.1

1 

81.%

7 

84.8

3 

8%.%

1 

84.1

% 
81.31 

06 cm 18.1% 
78.3

1 

41.7

1 

41.1

1 

43.1

7 

88.7

6 
8.8% 

88.6

3 

81.7

% 
87.11 

L.S.D. at 35 01.21 6.22 2.60 1.62 2.43 3.30 1.22 4.25 1.62 4.36 

 

Concerning the effect of (D x V x P) interaction on plant traits, 

narrowest hill the data in Table (6) showed that planting Giza var. on 

%8-October with the lowest plant spacing (1.3 cm) gave the tallest 

plants (71.3 and 838.6 cm) and the maximum values of straw yield 

(41.86 and 44.73 gm/plant) in 4338-4383 and 4383-4388 seasons, 

respectively. With this respect, planting Giza var. on %8-October 

under the widest hill spacing (86.3 cm) gave the maximum values of 

number of seeds/plant (%1.11 and %8.%1), pods weight/plant (%8.77 

and 47.88 g) and seeds weight/plant (41.11 and 48.78 g/plant) in 

4338-4383 and 4383-4388 seasons, respectively. 
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  لصنفين صولالمحالننو ومكونات في صفات  الاختلافات

 بين الجورللنواعيد والمسافات  الاستجابة في  (.Vicia faba, L)من الفول 

 
*ويوسف أحمد عبد الله الشيباني * عمي محمد العزكي

 
 اليمن -جامعة صنعاء  -كمية الزراعة  -قسم المحاصيل والمراعي  *

 
جنميتا نتاين   -فت  لممررةتا لمتيييميتا لمتنبيتا م ييتا لمررلةتا  تجربتتن  قلييتتن  أقيمت  

 10مدرل تتتا تتتتربير أربيتتتا ميلةيتتتد ررلةيتتتا   9000-9000ي9000 – 9002ختتتمو مي تتتم  
دي تتتتمبرل يلمتتتتت  خننتتتت  مئتتتتن لمل تتتت  لمر ي تتتتيا  10دي تتتتمبر ي 00اتتتتيفمبر ي 90أ تتتتتيبر ي

 8   بتي  لمجتيرينافي  مت  لمفتيو  فييتج يجيترزل يرةت  فت  لمل ت  لمماثتلا يبتم  م تنفن  
ل يرّةتت  فتت  لمل تت  تقتت  لمماثتتلا  ةيتت  نتتفن  لمامتتي يم ياتتن  لمجتتير تتب بتتي   01ي 00ي

 مقنيو لمفيو. يتتيخص أهب اتن ج لمدرل ا ميمي مي  فيمن ييتتت : 
 ميلةيتتد لمررلةتتا يلمم تتنفا بتتي  لمجتتيربنتتفا ةنمتتا أ ئتتر  لماتتتن ج لممتقنتتو ةييئتتن أ  

 تتتم مي تتتم   يلمم تتتنفن  لمررلةيتتتا أبتتتر  تتتتربيرلى مياييتتتنى ةيتتت  جميتتت  لمنتتتفن  لممدري تتتا فتتت 
أ تتتيبرل  10لمررلةتتا.  متتن تثتتير لماتتتن ج لممتقنتتو ةييئتتن ل  لمررلةتتا لممب تترز مابنتتتن  لمفتتيو  

أد  لمتت   ئتتير ريتتندز مياييتتا فتت  نتتفن  لمامتتي  لمتتير  لمجتتنا ميابتتن  يةتتدد ل يرل  يةتتدد 
ل فتتترك م تتتتو ابتتتتن  يلرتفتتتتنك لمابتتتتن ل ينتتتتفن  م ياتتتتن  لممقنتتتتيو  ةتتتتدد لمبتتتت ير م تتتتو ابتتتتن  

ملتتري  يلملتتل يلمبتت ير م تتو ابتتن ل فتت  لممي تتب ل يو يلمبتتنا  متت  لمررلةتتا. يفيمتتن يمقنتتيو ل
يتيي  بتتربير ل نتانا ةيت  لمنتفن  لممدري تا  فتت  لماتتن ج لممتقنتو ةييئتن تثتير لمت  أ  
ل نتتانا قتتد أبتتر  تتتربيرلى مياييتتنى ةيتت  نتتفت  لمتتير  لمجتتنا ميابتتن  فلتت  فتت  لممرقيتتا ل يمتت  

  لمررلةتتتال يةتتتدد لمبتتت ير م تتتو ابتتتن  فتتت   تتتم مي تتتم  لمررلةتتتا  يتتتيب متتت 16متتت  لمامتتتي  بيتتتد 
بنلإضنفا لم  ةدد ل يرل  م و ابن  ف  لممي ب ل يو م  لمررلةا يلرتفنك لمابتن  يمقنتيو 

 لملري  يمقنيو لمب ير م و ابن  ف  لممي ب لمبنا  م  لمررلةا.
لمتتتت     تتتتب 8ةيتتتت  م تتتتنفا بتتتتي  لمجتتتتير/ يمتتتت  انقيتتتتا أختتتترن أد  ررلةتتتتا ابنتتتتتن  لمفتتتتيو 

لمقنتتيو ةيتت  أ تتيو لمابنتتتن  فتت  مي تتم  لمررلةتتا يأةيتت  قيمتتا ميتتدد ل يرل  يميتتدد ل فتترك 
م تو ابتن  يممقنتتيو لملتل م تتو ابتن  فتت  لممي تب ل يو يلمبتتنا  مت  لمررلةتتا. يةيت  لمي تت  

 تب بتي  لمابنتتن  قتد أد  لمت  لمقنتيو ةيت   01 فت  جتيرم   مك فن  ررلةا ابنتتن  لمفتيو 
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 تتو متت  نتتفن  ةتتدد لمبتت ير م تتو ابتتن  يمقنتتيو لملتتري  م تتو ابتتن  يمقنتتيو أةيتت  لملتتيب م
 لمب ير م و ابن  ف  مي م  لمررلةا.

بتي  ةيلمتو لمدرل تا  لمتفتنةم  من تيضح لماتن ج لممتقنتو ةييئتن أيضتنى لمت  أ  جميت  
ي بتتتتي   بتتتتي  لمجتتتتير للمم تتتتنفن   ×ا ل نتتتتانال يبتتتتي   ميلةيتتتتد لمررلةتتتت×  ميلةيتتتتد لمررلةتتتتا 

بتتتي  لمم تتتنفن  × ل نتتتانا × ا ل يبتتتي   ميلةيتتد لمررلةتتتبتتتي  لمجتتتيرلمم تتتنفن  × ا  ل نتتان
 ل قد أبر  تربيرلى ميايينى ةي  جمي  لمنفن  لممدري ا ف   م لممي مي . لمجير

 متتن تثتتير لماتتتن ج لمتت  أ  أةيتت  مقنتتيو ميبتت ير يلملتتري  يةتتدد لمبتت ير م تتو ابتتن  تتتب 
 تتتب فتتت   01 تتتتيبر تقتتت  لمم تتتنفا لمابنتيتتتا أ 10لمقنتتتيو ةييئتتتن بررلةتتتا لمنتتتاا جيتتترز فتتت  

لممي تتتب ل يو يلمبتتتنا  متتت  لمررلةتتتا  فتتت  قتتتي  تتتتب لمقنتتتيو ةيتتت  أةيتتت  لملتتتيب  منتتتفا لمتتتير  
بتتي  لمجتتنا ميابتتن  متت  ررلةتتا ابنتتتن  لمنتتاا فييتتج  تقتت  افتت  لمميةتتد لمررلةتت  يلمم تتنفا 

اا جيترز فت  ائنيتا لممي ب ل يو يلمبنا  م  لمررلةا.  من أد  ررلةتا ابنتتن  لمنتف   لمجير
 تب لمت  لمقنتيو ةيت  أةيت  لملتيب  8 بي  لمجيرأ تيبرل تق  ل تخدلب لمم نفا  10أ تيبر  

منتتفن  ةتتدد ل يرل  يةتتدد ل فتترك م تتو ابتتن  يلرتفتتنك لمابتتن  يمقنتتيو لملتتل م تتو ابتتن  فتت  
 مي م  لمررلةا.


