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ABSTRACT: A two growing seasons in field were conducted during winter seasons of 
201112012 and 20121 2013 at EI-Gharga , EI-Wady EI-Gded Governorate , Egypt for the 
evaluating planting methods (on one ridge and two ridge), planting distances (15, 20 and 25 
em) and mineral fertilizers rate ( 15 kg N + 30 Kg P20o and 24 K20) and (10 kg N + 20 kg P20o 
and 16 kg K20) on faba bean (Vicia faba L ) Giza 40 cultivar productivity and quality. 
Randomized complete block design, in split-split plot arrangement, with three replications was 
applied. 
The obtained results revealed that spacing 20 em of planting space, one ridge planting methods 
of sowing and mineral fertilizers rate of (15 kg N+ 20 kg P20o + 16 kg K20) were associated by 
increased plant height (128 em), No. branches (3.48), No. of pods I plant 16.41 and No. of 
seeds/plant (30.25) compared with other treatments. The highest seed weight I plant (71 
glpfant), 100 seed (69.53 g) and seed weight yield (1.63 ton /fed) were recorded from the 
interaction of mineral fertilizers (15 kg N + 30 kg P20o + 24 kg K20 ) ; planting spacing 25 em 
and one ridge planting. Where indicated that N, P and K concentration in seeds faba bean 
plants were increased with increase mineral fertilizers at rate ( 15 kg N + 30 kg P and 24 kg K 
/fed), one ridge planting and 25 em plant spacing compared with other treatments. Seed protein 
(%) content was increased with increasing spacing plant, mineral fertilizers rate and one ridge 
planting. On the other hand seed carbohydrate content in second season was found to be no 
significantly as affect by all treatments , while it was significantly as affected by the charges 
methods of sowing + spacing plant + rate of mineral fertilizer in both seasons. The effect of all 
treatments on chlorophyll content in faba bean plants was found to be significant in both 
season, the interaction between method planting and plant spacing was not significant in the 
second season. Finely, from the results obtained the faba bean Giza 40 Varity produced high 
biological and quality yield per fed when they sown at the highest plant spacing, rate of mineral 
fertilizer and planting on one ridge method. 

Key words: Sowing methods, spacing, Mineral fertilizers rate, faba bean productivity and 
quality and sandy soil. 

INTRODUCTION 
Faba beans play a key role in crop 

rotation due to their ability to fix nitrogen, 
and the beans are able to provide a 
significant level of nitrogen from the soil air 
using a symbiotic relationship with 
Rhizobium bacteria. Faba bean (Vicia faba 
L.) is the fourth most important pulse crop in 
the world with 4.316.371 tons produced and 
widely used in the Mediterranean region as 
a source of protein in both human and 
animal nutrition, either fresh or dried 
(Larralde, 1982). Also , production faba 
bean in Egypt is still limited and falls to face 
the increasing local consumption of crop, 

this is related to cultivated area by faba 
bean in Egypt is relatively small and 
decteased dramatically in last decade, 
(Osman et a/ 201 0). It contains a large 
amount of proteins, carbohydrates, 8-group 
vitamins and minerals. The protein content 
(29.57- 31.83%), carbohydrate (52.96-
54.60%), ash (3.37-3.47%), fat (0.81-1.24%) 
and fibre (10.88-11.96%) of faba beans 
depends on the variety (Sarah et at., 2009). 

Plant density is a major determinant of 
proper plant development, growth and dry 
matter accumulation (Hassan and Khaliq, 
2008). Mokhtar, 2001) indicated that the 
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dense planting results in decreases seeds/ 
pod, seeds/plant, seed weight I plant and 
seed index. On the other hand, seed yield 
was increased by increasing plant density up 
to 26.7 plant /m2, Abou-Salama and Dwood, 
(1994), up 31.7 plantlm2, (Mokhtar, 2001). 
Sharaan et a/ (2002) found that the seed 
protein 'COntent (%) decreased by increasing 
plant spacing towards high plant density. 
Turk and Tawaha (2002) reveled that 
increasing seed yield as raw spacing 
decreased. Thalji {2006) pointed that seed, 
pods and straw per plant were increased by 
increasing raw spacing. Bakry et at (2011) 
reported that the No. of pods/plant and seed 
yields per plant were gradually increased by 
increasing raw spacing from 20 to 40 or 60 
em. Shaban et a/ {2012) indicated that the 
concentration of P, K and N in faba bean 
seeds increased with increasing N + K 
fertilizers rates in both seasons. Yasin et a/. 
(2008) indicated that the uptake of 
phosphorus, potassium and nitrogen was 
significantly influenced by the application of 
N and K fertilizers rate. Abd EI-Hameed 
{2002) found that the Fe, Mn and Zn uptake 
responded positively to N application with an 
average value of 34.2 %, 22.1 % and 70.0 
%, respectively. EI-Habbasha et a/. {2007) 
found that significant increases achieved in 
faba bean yield and it's attributed by 
increasing phosphours fertilization rate up to 
30. 31 kg P20s/ fed. Mahmoud (2011) 
showed that marked increases in the 
concentration and uptake of Fe, Mn and Zn 
for seeds plant, with a more pronounced 
increase with increasing the potassium 
sulphate rate compared with untreated. 

This study was carried out to evaluate 
the effect of mineral fertilizers rate, plant 
density and sowing methods on faba bean 
yield and quality characters under drip of 
irrigation water system. 

MATERIALS AND METHODS 
A field experiment was carried out during 

the two winter successive seasons of 
2011/2012 and 2012/2013 to study to the 
effect of sown method; spacing planting and 
different rate of mineral fertilizer on faba 

bean Giza 40 (Vicia faba L.), productivity 
and quality in sandy soil. Representative, 
surface soil samples (0 -30 em) were 
collected and prepared for some physical 
and chemical analysis as using the methods 
described by Page et at. (1982) and 
Cottonie eta/. (1982). The obtained data are 
presented in Table (1). 

Faba bean of Giza 40 (Vicia faba L.), the 
tested cultivar was which obtained from 
Crop lnstiute Agriculture Research Center, 
Giza, Egypt. 

The experiment was conducted in a split 
split plot design with three replicates. The 
sowing methods were (one side ridge and 
two side ridges), the main plots Rates of 
mineral fertilizer (15 kg N + 30 Kg P20s + 24 
K20 I fed and 10 kg N + 20 kg P20s + 16 kg 
K20/ fed) , were distributied in sub plot. Hill 
spacing {15, 20 and 25 em), respectively the 
sub sub plots. The experiment plot unit area 
was 10.5 m2 (3m long X 3.5 m width) = 
1/400 fed, one feddan = 4200 m2) , which 
formed of 7 rows from 40 em between rows 
.Faba bean seeds were sown on the 151h at 
October 2011 and 2012 and harvested on 
251h at April 2012 and 2013. Seeds of faba 
bean were sown in hills on one side of ridge 
and two side of ridge at rate of 3 seeds per 
hill with 15, 20 and 25 em between hills. One 
plant per hill was maintained by thinning at 
31 days after sowing. 

Urea {46 % N) was added at the rates 15 
and 10 kg N I fed in the two equal portions 
at 21 and 45 days after sowing. Calcium 
super phosphate (15.5 % P20s) was added 
during soil preparation at two rates 30 and 
20 kg P20s /fed). Potassium sulphate (48 % 
K20) was added at two rates 24 and 16 kg 
K20 /fed at 31 and 45 days after sowing. 

At harvest the following characters were 
recorded on a random sample of ten 
guarded plants from each plot: 
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1- Plant height {em). 
2- Number of branches/ plant 
3- Number of pods/ plant 
4- No. of seeds/ plant 
5- Seed yield {g)/ plant 
6- Weight of 100 seeds {g) 
7- Seed yield (Ton /fed) 
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Effect of distances, sowing methods and mineral fertilization rates on ......... . 

Table (1 ): Some physical and chemical properties of the soil used. 

Sand(%) 
Silt Clay O.M CaC03 

Texture 
(%) (%) (%) (%) 

92.55 1.82 5.63 Sandy 0.65 2.51 

pH (1:2.5) Soluble Cations Soluble Anions (mmolc 
EC 

(Soil':water 
(dS/m) 

(mmolc L·1) L-1) 

suspension) Ca+2 Mg+2 

8.02 1.04 2.78 1.63 

Available macronutrients 

(mg kg-1) 

N p K 

38 4.25 183 

Plant analysis:-
From each sample 0.5 g was digested 

using mixture of sulfuric (H2S04) and 
perchloric (HCIO) acids (1:3) as described 
by Cottenie et a/., (1982). Nitrogen was 
determined by micro Keldahl, according to 
Jackson (1967). Phosphorus was 
determined Spectrophotometrcally using 
ammonium molybdate/ stannus chloride 
method according to Chapman and Pratt 
(1961). Potassium was determined by a 
flame photometer, according to Page et a/. 
( 1982). Protein content was estimated by 
conversion of nitrogen percentage to protein 
(Kang et a/., 2012). Protein % = N % X 
Conversion factor (6.25). Total chlorophyll 
(chlorophyll a + chlorophyll b) was 
determined using spectrophotometric 
method described by Metzner et at .. (1965). 

Total carbohydrates were determined in 
dry leaves using the method described by 
Dubois et at. ( 1956). 

All date were subjected to statistical 
analysis according to Snedecor and 
Cochran (1990). 

RESULTS AND DISCUSSION 
Effect of the study treatments on 

faba bean productivity. 
The data presented in Table (2) show 

that plant height (em) and No. of branches/ 
plant were increased significantly in second 

Na+ K+ HC0-3 Cl· S0-24 

5.24 0.75 2.20 3.92 4.28 

Available micronutrients 

(mg kg-1) 

Fe Mn Zn 

2.77 3.59 0.67 

season , where these increases in the first 
season were no significant. Also, the No. of 
pods/plant and No. of seeds I plant were no 
significant in both seasons as affected with 
the treatments of mineral fertilizers. The 
effect of sowing methods (one side ridge 
and two side ridge) on plant height, No. of 
pods/ plant and No. of branch /plant were 
increased significant in both seasons, while 
No. of seeds /plant was insignificant affected 
in both seasons and No. of branches/ plant 
show was increased significant in the 
second season. On the other hand the effect 
of spacing between plants (15, 20 and 25 
em) on plant height and No. of branches/ 
plant were significant increased in both 
seasons, while the No. of pods/ plant show 
not significant increase in both seasons. In 
addition No. of seeds /plant was no 
significant in first season. Concerning the 
interaction between both sowing methods 
and spacing between plant were significantly 
for plant height, No. of branches/ plant, No. 
of pods/ plant and No. of seeds /plant in 
both seasons. 

The interaction between spacing 
between plant and different rates of 
fertilizers for No. of pods/ plant and No. of 
seeds /plant in both seasons did not reach 
the significant level. In contrary, there is 
significant in created for plant height in both 
seasons and No. of branches/ plant in the 
second season. All growth parameters order 
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study were affected by the combined 
treatments of sowing methods X spacing X 
fertilizers rates , where this affect was no 
significant for No. of pods/ plant and No. of 
seeds /plant in both seasons. In contrast 
there is increased significant for plant height 
in both seasons and No. of branches/ plant 
in second season. The highest mean values 

of height plant (em) was 119 em, 3.38 for 
No. of branch/plant, 14.22 for No. of 
pods/plant and 27.13 for No. of seeds/plant 
where bean were treated by different rates 
of mineral nitrogen (15 kg N + 30 kg P + 24 
kg K /fed) and one side ridge for method 
sowing, respectively compared with other all 
treatments. 

Table (2). The effect of mineral fertilizer, sowing methods and spacing on plant 
h I morp1 o og y. 

Method Plant No. of No. of No. of seeds/ 
Treatments of Density height branch/ 

planting of plant (em) plant Pods/ plant plant 
(kg fed-1) on (em) 

ridge 1st 2nd 1st 2nd 1st 2nd 1st 2nd 

One 
15 115 118 3.25 3.28 11.60 12.41 22.81 22.82 

15 N+ 30 
side 20 120 124 3.40 3.45 12.00 14.09 25.01 26.40 P+24 K 
ridge 

25 110 115 3.30 3.40 14.00 16.16 29.24 32.17 

Mean 115 119 3.32 3.38 12.53 14.22 25.69 27.13 

Two 
15 95 100 2.60 2.68 10.25 11.37 20.47 22.47 

15 N+ 30 
side 20 105 110 3.05 3.08 11.82 12.88 23.60 25.63 P+ 24 K 
ridge 

25 93 98 3.00 3.04 12.22 13.25 26.00 27.82 

Man 98 103 2.88 2.93 11.43 12.50 23.36 25.31 

One 
15 115 119 2.89 2.96 11.75 12.56 22.21 24.95 

10 N+ 20 
side 20 125 128 3.45 3.48 15.00 16.41 30.25 29.31 P+ 16 K 
ridge 

25 102 106 3.25 3.30 11.66 13.37 25.14 26.14 

Mean 114 118 3.20 3.25 12.80 14.11 25.87 26.80 

Two 
15 105 108 2.66 2.70 10.47 11.10 l 19.00 21.93 

10 N+ 20 
side 20 110 115 3.10 3.14 12.66 13.25 25.22 29.62 P+ 16 K 
ridge 

25 105 110 3.05 3.08 11.10 12.41 22.20 25.14 

Mean 107 111 2.94 2.97 11.41 12.25 22.14 25.56 

LSD. 5% Fertilizer ns 1.24 ns 0.046 ns ns ns ns 

Spacing 2.28 2.89 0.11 0.079 ns ns ns 1.38 

Methods 2.31 2.19 ns 0.044 0.66 0.81 ns ns 

Space X fertilizer ** ** ns ** ns ns ns ns 

Methods Fertilizer * ** ns ** ns ns ns ns 

Methods X Spacing *** ** * ** *** ** ** ** 

Meth. X fert. X Space ** ** ns ** ns ns ns ns 
151 =the first season and znd 
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The highest values of plant height 128 
em and No. of branch per plant 3.48, while 
the No. of pods per plant was 16.41 and No. 
of seeds per plant 30.25 as affected by 
mineral fertilizers at rate 10 kg N; 30 kg P20 5 

and 24 K20 per fed for planting one ridge 
arid spacing 20 em between plants. Theses 
results are in agreement with Bakry et a/. 
(2011) who found that No. of pods /plant 
was increased by increasing spacing from 
20 to 40 em. Mahmoud et a/ (2011) showed 
that the addition of K2S04 increase plant 
height , No. of branches /plant No. of pods 
per plant and No. of seeds/ plant. Shaban 
et at (2013) reported that the interaction 
between application of N + K led to increase 
of No. of pod /plant and No. branches /plant 
with increase of N + K fertilizers rates. 

Concerning the result presented in Table 
(3) show that the highest values of weight of 
seed yield I plant (g), 1 00 seeds (g) and 
weight seed yield (ton/fed) as affected with 
mineral N, P and Kat rate (15 kg N; 30 kg P 
and 24 kg K /fed) + one side ridge of method 
sowing + plant a spacing 25 em in both 
seasons respectively, while the same 
parameters as affected with mineral 
fertilization at rate (10 kg N + 20 kg P and 16 
kg K /fed) + two side ridge of method sowing 
+spacing plant of 25 em. On the other hand, 
the highest values of 100 seeds(g) and 
seed yield ton/fed were soil treated with 
mineral fertilizers rates + two side ridge 
methods planting + spacing 25 em, while , 
the highest value weight seed yield I plant 
(g) was soil treated by mineral fertilizers 
rates + two side ridge methods planting + 
spacing 20 em, respectively. Also, the effect 
of mineral fertilizers at different rates; 
spacing between plant and two methods 
planting (one or two side ridge) on weight 
seed /plant and weight seed yield /fed were 
found to be significant, while 100 seeds (g) 
did not reach to the significant level. The 
interaction between plant spacing and 

mineral fertilization gave a significant 
increase for seed /plant (g) and weight seed 
yield ton /fed. As well as, the interaction 
between plant sowing methods and mineral 
fertilizer increase of significantly in seed 
/plant (g) and seed yield ton /fed. The 
interaction between mineral fertilization and 
methods of planting + spacing planting were 
significant increase in seed /plant (g) and 
weight seed yield ton /fed, in both seasons. 
These results are in agreement with those 
obtained by Abdalla (2006) how found that 
the interaction between sowing method and 
spacing between hill plant gave a significant 
increase for all vegetative growth and yield 
parameters of faba bean. Rugheim and 
Abdelgani (2012) found that, the application 
of chemical fertilizers increased significantly 
yield by using both doses (25 N + 21 kg P 
ha-1 and 50 kg N + 42 Kg P ha-1

) in the 
second season, and by using 50 kg N + 42 
Kg P ha-1 in the first season. Shaban et a! 
(2013) indicated that the significantly 
increasing the rate of N + K up to 40 N and 
100 K20 (kg fed-1

) increased seed yield 
(ton/fed) and seed weight planf1 in both 
seasons, respectively. 

Macronutrients concentration in 
seeds faba bean plants. 

Data presented in Table (4). It could be 
noticed that there were no significantly 
different rates of mineral fertilizers on N, P 
and K concentration (%) in both seasons. 
Results indicated that N, P and K 
concentration in seeds faba bean plants 
were increased with increase mineral 
fertilizers at rate ( 15 kg N + 30 kg P20 5 and 
24 kg K20 /fed ) in all treatments. 
Concerning, that the effect of spacing 
between plants on N concentration in seeds 
was significant increase in second season, P 
concentration was significant in both 
seasons while the K was no significant effect 
in both season. 
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Table (3). The effect of mineral fertilizer, sowing methods and spacing on yield of faba 
bean. 

Method of Density Seed yield g/ 100~seed Seed yield 
Treatments plant weight (g) (ton/fed) planting of plant 

(kg fed-1
) on ridge (em) 1st 2"d 1st 2"d 1st 2nd 

15 43.53 41.85 65.27 66.91 1.48 1.45 

15N+30P+ One side 
20 68.31 55.60 68.35 68.91 1.59 1.55 24 K ridge 

25 71.92 59.39 69.30 69.53 1.66 1.63 

Mean 61.25 52.28 67.64 68.21 1.58 1.54 

15 47.67 35.70 66.07 65.70 1.46 1.42 

15 N+ 30 P+ Two side 20 51.00 37.43 67.00 66.05 1.52 1.49 
24 K ridge 

25 44.67 36.33 68.70 66.54 1.63 1.60 

Man 47.78 36.49 67.26 66.10 1.54 1.50 

15 38.00 34.29 65.92 63.90 1.46 1.44 

10 N+ 20 P+ One side 20 40.68 36.71 65.81 67.34 1.36 1.32 16 K ridge 

25 44.70 37.96 67.24 69.34 1.48 1.45 

Mean 41.13 36.32 66.32 66.86 1.43 1.40 

15 33.47 32.58 62.48 65.09 1.33 1.30 

10N+20P+ Two side 
20 36.88 33.17 63.49 67.80 1.42 1.40 

16 K ridge 

25 31.59 31.22 67.39 68.28 1.46 1.45 

Mean 33.98 32.32 64.45 67.06 1.40 1.38 

LSD. 5% Fertilizer 1.20 0.88 ns ns 0.026 0.046 

Spacing 0.98 0.86 ns ns 0.030 0.016 

Methods 1.18 1.39 ns ns 0.013 0.024 

Space X fertilizer ** * ns ns ** ** 

Methods Fertilizer ** ** ns ns *** ** 

Methods X Spacing *** *** ns * *** ns 

Meth. X fert. X Space *** ** ns ** *** *** 

s-1 - the first season and 2 na 
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Table (4). Effect of mineral fertilizer, sowing methods and spacing on micronutrients 
concentration in seeds of faba bean. 

Method Density N p K 
Treatments of of plant (%) (%) (%) 

(kg fed-1) planting 
(em) on ridge 1St 2nd 1st 2nd 1St 2"d 

15 3.14 3.10 0.45 0.47 2.58 2.61 

15 N+ 30 P+ One side 
20 3.58 3.52 0.59 0.61 2.63 2.66 24 K ridge 

25 3.69 3.64 0.63 0.65 2.87 2.89 

I Mean 3.47 3.42 0.56 0.58 2.69 2.72 

15 3.10 3.07 0.42 0.44 2.54 2.57 

15 N+ 30 P+ Two side 
20 3.25 3.20 0.49 0.51 2.55 2.59 24 K ridge 

25 3.30 3.27 0.54 0.55 2.59 2.63 

Man 3.22 3.18 0.48 0.50 2.56 2.60 

15 3.12 3.10 0.43 0.44 2.57 2.60 

10 N+ 20 P+ One side 
20 3.44 3.39 0.55 0.57 2.60 2.64 16 K ridge 

25 3.55 3.48 0.59 0.62 2 .. 64 2.67 

Mean 3.37 3.32 0.52 0.54 2.59 2.64 

I 
15 3.04 3.02 0.40 0.44 2.50 2.55 

10 N+20 P+ Two side 
20 3.12 3.07 0.45 0.49 2.53 2.57 

16 K ridge 

25 3.18 3.14 0.49 0.52 2.57 2.59 

Mean 3.11 3.08 0.45 0.48 2.53 2.57 

LSD. 5% Fertilizer ns ns ns ns ns ns 

Spacing ns 0.091 0.017 0.009 ns ns 

Methods ns ns 0.014 ns ns ns 

Space X fertilizer ** ** ns ns ns ns 

Methods Fertilizer ns ** ** ** ns ns 

Methods X Spacing ns .. ns ns ns ns 

Meth. X fert. X Space ns *** *** *** ns ns 

pt = the first season and 2nd 
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Also, the obtained data showed that, the 
effect of sowing methods ( one side ridge 
and two side ridge ) on N and K 
concentration in seeds were did not reach 
the significant level in both season , while 
the increase of P concentration in seeds 
W8{e significant in first season. The 
interaction between planting spacing and 
sowing methods on N concentration in 
seeds were significantly in both seasons 
while, the increase of both P and K 
concentration were no significant. The 
interaction between mineral fertilizers rate 
and sowing methods on P and K were no 
significant in both seasons. The interaction 
between mineral fertilizers different rate and 
methods planting + plant spacing were 
significant in second seasons of N and 
significant for P in both seasons, while the K 
content in seeds was no significant in both 
seasons. These results are in agreement 
with those obtained by Alderfasi and 
Alghamdi (201 0) they showed that, the 
increasing K fertilizer up to 200 kg I ha 
tented to increase the uptake all 
macronutrients in faba bean plants. Hossain 
et a/ (2007) found that the application of 
nitrogen and potassium increased the 
accumulation of N and K in the leaves of A. 
indica. Yasin eta/. (2008) indicated that the 
uptake of phosphorus, potassium and 
nitrogen was significantly influenced by the 
application of N and K fertilizers rate. 
Shaban et a/ (2012) indicated that addition, 
the combined N + K and hill spacing 
treatments led to positive effect on N, P and 
K concentration in faba bean seeds. 

Protein, carbohydrate and total 
chlorophyll content in faba bean 
plants. 

The statistical analysis presented in 
Table (5) show that the effect of mineral 
fertilizers (N, P and K) at rates application 
was found to be significant for carbohydrate 
(%) and total chlorophyll (mg/g. f. w.) in first 
season, while the same treatments for 

protein (%) was not significant in both 
seasons. Data further indicated the 
significant response of protein (%) in first 
season and total chlorophyll in both 
seasons, while the carbohydrate(%) was no 
significant in both seasons for spacing plant. 
On the other hand, the effect of two sowing 
methods were increased significant for 
protein (%) in first season and total 
chlorophyll significant in both seasons, but 
no significantly for carbohydrate in both 
seasons. Concerning that the effect of 
interactions planting methods and plant 
spacing were significant in first season for 
protein (%) and significant for total 
chlorophyll in both seasons. The interaction 
between mineral fertilizers rates and planting 
spacing were no significant in both seasons 
for protein in both seasons, while 
significantly effect on carbohydrate (%) in 
the first season and chlorophyll in both 
seasons. Over all, the interaction between 
all treatments was significant for 
carbohydrate and chlorophyll in both 
seasons, while protein was significant in first 
season. Application of 15 kg N + 30 kg 
P205 + 24 kg K20 /fed fertilization , one 
ridge side and planting spacing 25 em led to 
the highest values 23.06 (o/o) for protein ; 
52.88(%) for carbohydrate and 11.00 (mg/g. 
f.w.) for chlorophyll content in faba bean 
plants, respectively compared of other 
treatments. 

These results are in agreement with 
those obtained Abdel-Aziz and Shalaby 
( 1999) they found that seed carbohydrate 
(%) and protein (%)was increased by using 
high density. Alderfasi and Alghmdi (201 0) 
suggested that the photosynthesis contents 
total chlorophyll gave increased with 
increasing phosphors and potassium rates. 
Shaban et a/ (2013) found that the highest 
values of protein (%) content (22.06 %) was 
for plot treated with 20 kg N fed-1 + 7 5 kg 
K20 fed-1. 
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Table (5). Effect of mineral fertilizer, sowing methods and spacing on Protein, 
c h f b arbohydrate and total chloropllYII content in aba ean plants. 

Carbohydrate 
Total 

Treatments Method of Density Protein(%) Chlorophyll 
planting of plant (%) 

(mg/g f.w.) 
(kg fed-1) on ridge (em) 

1St 2nd 1st 2nd 1st 2nd 

15 19.63 19.38 45.22 47.36 8.55 9.31 

15 N+ 30 P+ One side 20 22.38 22.00 46.93 48.30 9.72 10.21 24 K ridge 

25 23.06 22.75 52.88 50.29 10.75 11.00 

I Mean 21.69 21.38 48.34 48.65 9.67 10.17 
i 

15 19.38 19.19 44.35 44.90 6.63 9.46 

15 N+ 30 P+ Two side 
20 20.31 20.00 45.43 46.93 8.44 9.90 24 K ridge 

25 20.63 20.44 49.50 47.52 9.88 10.44 

Man 20.10 19.88 46.43 46.45 8.32 9.93 

15 19.50 19.38 42.19 45.88 7.60 8.11 

10 N+ 20 P+ One side 
20 21.50 21.19 44.39 47.24 8.30 8.86 16 K ridge 

25 22.19 21.75 50.77 49.15 9.45 10.14 

Mean 21.06 20.77 45.78 47.42 8.45 9.04 

15 19.00 18.88 40.63 42.17 7.20 7.69 

10N+20P+ Two side 
20 19.50 19.19 42.97 43.22 7.96 8.13 16 K ridge 

25 19.88 19.63 44.82 46.08 8.11 8.47 

Mean 19.46 19.23 42.81 43.82 7.76 8.10 

LSD. 5% Fertilizer ns ns 1.39 ns 0.24 ns 

Spacing 1.43 ns ns ns 0.44 0.64 

Methods 0.30 ns ns ns 0.27 0.41 

Space X fertilizer ns ns *** ns * ** 
c--

Methods Fertilizer *** ns ns ns ** * 

Methods X Spacing *** ns ns ns ** ns 

Meth. X fert. X Space *** ns *** ** ** *** 
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Conclusions 
From the obtained results it could be 

concluded that, increasing the application of 
rates 15 kg N + 30 Kg P206 + 24 kg K20 
/fed is important to the productivity increase 
in faba bean and quality and increase of 
macro.nutrients concentration in seeds 
plants. However, the one ridge sides of 
sowing method and spacing 20 or 25 em 
between plants were better for growing plant 
grown and quality. 
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