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Abstract: Water stress is well known as one of the most significant factors affecting plant growth,
photosynthesis productivity and seed yield and quality for most crops. Field experiments in split-split plot
design were carried out during winter seasons of 2006/2007 and 2007/2008 at Agricultural Research Station,
College of Food and Agriculture Sciences, King Saud University, aimed to identify the effective treatment of
different water stress viz., water irrigation up to 100 %, 75 % and 50 % of water holding capacity in the presence
of different levels from P O  and K O fertilizers. Data recorded growth characters, photosynthetic pigment2 5 2

contents, seed yield and yield component characters, water use efficiency and percentage of macro and
micronutrient nutrients up take. Noticeably, that the highest plant vigor was at water irrigation up to 75% of
water holding capacity in the presence of 100 KgP O /ha. and 200 KgK O/ha. Results also revealed that more2 5 2

or less values of macro and micronutrient uptake were found at different treatments. Finally; results obtained
indicated that the most effective treatment on growth parameters was also recorded the highest seed yield.
Thus, farmers should therefore not supply water irrigation of faba beans more than 75 % of water holding
capacity for obtain economic seed yield. 
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INTRODUCTION Under Saudi Arabia condition, Al-Suhaibani [9]

Economic uses of water are a vital problem which component viz., number of pods/ plant, seed weight/plant
confronts farmers and agricultural companies as well as (g),  100-seed  weight  (g)  with increasing soil water
scientists in arid and semiarid areas. This problem is deficit. Who also pointed that high crude protein and
becoming more acute as the area of irrigated land through carbohydrate percent in seeds were associated with low
the world increases. Knowledge of the optimum quantities water applied levels. 
and time to apply limited amounts of water to obtain
maximum yield of high quality plant products is essential. Based on the available review, it is well known that the
Shortage of water caused a decrease in most growth important role of mineral nutrition on growth, seed yield
characters of broad bean plants [1]. Kramer [2] added to and quality of most agricultural crops worldwide. High
that, soil water deficit led to a disturbance in the most soil fertility, resulting higher yield and led to more
physiological processes in plants and this in turn residues remaining after harvesting and protect the soil
reflected in a decrease of seed yield and quality. In against wind erosion. An adequate supply of essential
addition, several studies have shown that soil water mineral elements are necessary for legume crops to
deficits that occur during the reproductive growth stage stimulate growth of leaves and stems and the vegetative
are considered to have the most adverse effect on parts of the plant [10].In contrast plants which do not get
branches number, leaf area, number of flowers on a sufficient supply, the top growth is stunted, the yield is
branches and pod setting as compared to the other plant depressed and the quality impaired especially under sever
organs affecting the final yield [3-8]. stress environments[11]. 

reported as that, slight decrease in most yield and yield
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In the concept of crop nutrition, phosphorus is MATERIALS AND METHODS
consider  one  of  the  necessary  elements  for the
complete   function    of    plants    especially    for The present investigation was carried out during two
blooming and seed setting as well as contribution to successive seasons of 2006/2007 and 2007/2008 at
growth of roots. It was also enhanced the root hairs Agricultural Research Station, College of Food and
distribution   and   to   the   hardening   of   stalks of Agriculture Sciences, King Saud University, near Riyadh.
cereal  and  legumes crops,  which  reduced the tendency Before carrying out the field experiments, sample of soil
of grains to lodging and increased their productivity [12], sites was taken for physical and chemical analyses
they also reported that legumes usually require large according to the methods described by Cottenie et al.,
amount of phosphorus and potassium for normal growth [17] and But [18] (Table1). Water irrigation was also
and their ability to utilize soil phosphates and potassium analyzed according to the methods described by
is often less pronounced than that  of  cereals  and American  Public  Health  Association  (APHA)  [19]
grasses. In this concern, Salem and El-Massri[13] and (Table 2).
Nayak and Dwivedi [14] reported that P and K fertilization The experimental design was laid out in split-split-
markedly increased seed yield of faba bean and improved plot design with four replications, including three factors
the quality of seeds. with different levels, three levels of water irrigation viz.,

Potassium is also essential for N and carbohydrate irrigation up to (100, 75 and 50%) of water holding
metabolism,  activation of various enzymes and capacity were assigned in main plots and three rates of
adjustment of stomatal movement and water relations. phosphorus fertilizer in the form of calcium super
Potassium ions may act together with sugar and other phosphate (15.5 % P O ) at the rate of (70, 100 and 130 kg
inorganic and organic ions as osmotic-adjustment P O / ha) were occupied the sub plots as well as sub-sub
substances. Moreover, K  may counteract the competitive plots involving two rates of potassium fertilizer were+

effects of high concentrations of other cations specially applied in the form of potassium sulphate (K O 48%) at
Na  in saline soils. In this concern, Thalooth et al., [15] the rate of (100 and 200 kg K O / ha). Seed bed was+

found that potassium fertilization may increase plant prepared before sowing as recommended, according to
resistance against unfavorable conditions. In addition the conventional production practices followed at the
Alderfasi [16] reported that potassium fertilizer is central region of Saudi Arabia. Experimental soil sites were
necessary for high yielding production of wheat under divided into plots, each plot consisted of 8 lines 20 cm
arid condition. apart, 3m in length. Plot area was (4.80 m ) Before sowing

The relationship between fertilizer rates and water and during soil preparation fertilizers were applied
regimes under arid and semiarid environments is little broadcasting according to the experimental design.
known, therefore in the view of the above mention review, Recommended dose of N (60 kg/ha was applied in three
the present work was carried out to clarification this split  equal  doses  in  the  form  of  ammonium  nitrate
question. (33.3 %N), at sowing, during tillering and at anthesis. 

2 5

2 5

2

2

2
.

Table 1: Chemical properties of the irrigation water during the two growing seasons
Chemical properties First season Second season
pH 7.10 7.17
EC(dS/m) 1.45 1.73
O.M % 0.02 0.02
Soluble Cations (meq./L)
Ca+ 6.30 5.50
Mg+ 1.75 1.87
Na+ 7.35 7.65
K+ 0.44 0.46
Soluble Anions (meq./L)
HCO 2.40 2.603

-

Cl 4.85 4.80-

SO 9.14 8.563
--

Total N PK(ppm) 
N 10.50 11.01
P 9.23 9.42
K 17.00 17.12
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Table 2: Physical and chemical properties of the experimental soil site during the two growing seasons 
Properties First season  Second season
Saturation percentage (%) 29.70 28.12
pH (soil paste 1:5) 7.86 7.81
EC (dS/m) 1.88 1.86
Organic matter (%) 0.46 0.47
CaCO  (%) 29.42 29.633

Field capacity (%) 16.30 16.42
Wilting point (%) 7.67 7.71
Sand (%) 57.92 57.82
Silt(%) 27.20 27.25
Clay (%) 14.88 14.90
Soil texture (%) Sandy loam Sandy loam
Available macro. and micro nutrients (ppm)
N  35.40 35.80
P 14.80 12.76
K 243.50 251.42
Fe 3.27 3.24
Mn 2.44 2.61
Zn 6.07 6.13
Cu 0.70 0.74

Seeds of faba bean cv. Hassawi 2 were sown by the Data  obtained   for   each   season   were  subjected
rate of 140 kg/ha on 28 and 25 November, in the first and to  statistical  analysis  according to the methods
second seasons, respectively. Irrigation took place during described by Gomez and Gomez [25].Means were
the growing season, using flooding irrigation system compared using least significant difference (LSD) at 0.05
through line pipe provide with meter gages for measuring level of probability. 
water applied in each irrigation treatment. During growth
period, samples of ten plants were taken after 60 days RESULTS AND DISCUSSION
from sowing for determining growth characters viz., plant
height in cm, number of branches /plant, number of leaves Influence of Soil Moisture Stress and Fertilization
/plant and number of pods/plant. Sub samples of fresh Treatments On
green leaves were taken for determining photosynthetic Growth Characters: Data in Table 3 represent the
pigments content using the method described by influence  of  different  water  supply  treatments  along
Bruinsma [20] and their concentrations were calculated with different rates of phosphorus and potassium
using of Von Wettestins formula [21]. fertilizers as well as their interactions on some growth

A representative samples were prepared from stem parameters  of  faba  bean  plants.  Results,  worthy
and leaves for chemical analysis. They were washed with reveals that the most effective treatment was water
0.001 M hydrochloric acid followed by redistilled water to irrigation up to 75 % of water  holding  capacity.  It  gives
remove contaminants, then dried and ground in stainless the highest value of plant height in cm. 69.23 and 67.33;
steel mill through 0.5 mm. The powdered samples were wet number of branches /plant  6.77  and 6.34; number of
ashed according to the method of Chapman and Pratt [22]. leaves/plant 26.0 and 25.51 and number of pods/plant
Phosphorus was determined according to the method 13.20 and 12.69 in the first and second season,
adopted by King [23]. Content of Fe, Zn, Mn and Cu were respectively, whereas the lowest value of such traits was
determined using a Zeiss PMQ Atomic absorption more pronounced when depletion of  water  reach  up  to
spectrophotometer. 50 % of water holding capacity. The decrement estimated

At harvest time, two central rows in each sub-sub by 6.20 and 7.13; 0. 56 and 0.37; 3.45 and 3.58; 2.77 and
plot were harvested for determining seed and biological 2.27 compared with irrigation water supplies up to 100 %
yield (ton / ha.). A sub sample of ten plants was taken for of water holding capacity. Generally, water stresses
determining the yield component viz., plant height, in cm., hasten leaf senescence whilst in most cases, growth
number of tillers/plant, number of leaves/plant, number of promoters delay these phenomena. In this regard
pods/plant, 100 seed weight in gram and seed yield/plant Kozlowski,  [1];  Kramer [2]; Costa-Franca et al. [5],
in gram. Water use efficiency (WUE) kg/m  was also Amede et al., [6], Abelardo Nuñez et al., [7], French [8]3

calculated based on above ground biomass according to and Alderfasi [16] concluded that, shortage of water
the formula described by Bos [24]. decreased most growth characters. 
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Table 3: Mean of growth characters of faba bean plants as affected by water treatments, phosphorus and potassium fertilizers as well as their interactions on
2006/2007 and2007/2008 seasons 

Water suppliesat Plant height, cm. No. of branches /plant No. of leaves /plant No. of pods/plant
different water ------------------------------ ------------------------------- ------------------------------ ---------------------------------
holding capacity P O kg/ha K O kg/ha 1  Season 2 season 1  season 2 season 1  season 2 season 1  season 2  season2 2

st nd st nd st nd st nd

50 % 70 100 49.11 42.52 5.11 4.98 20.4 19.24 9.41 9.22
200 50.67 47.95 5.87 5.42 21.4 21.16 8.80 8.67

100 100 62.17 60.71 6.05 5.97 23.4 22.82 11.79 10.25
200 76.10 74.81 6.61 6.28 26.3 25.67 13.60 13.27

130 100 67.54 65.34 6.84 6.47 22.7 21.82 10.42 10.25
200 72.58 69.85 6.67 6.68 21.1 20.85 11.54 10.87

Mean 63.03 60.20 6.21 5.97 22.55 21.93 10.43 10.42

75 % 70 100 51.75 50.82 5.94 5.24 22.8 22.26 10.45 10.25
200 62.54 59.71 6.25 6.12 24.8 24.75 11.54 11.47

100 100 64.88 62.45 6.88 6.37 25.6 25.16 12.10 11.98
200 82.16 80.82 7.19 7.00 27.8 27.45 15.29 14.87

130 100 69.85 67.26 6.86 6.62 26.5 25.87 12.65 11.92
200 84.22 82.91 6.89 6.71 28.5 27.62 17.14 15.67

Mean 69.23 67.33 6.77 6.34 26.0 25.51 13.20 12.69

100% 70 100 60.65 58.77 6.45 6.27 20.4 19.22 11.79 10.95
200 62.58 60.58 6.12 5.98 22.4 21.67 12.64 11.87

100 100 58.45 56.71 5.22 5.17 23.8 22.73 11.20 10.92
200 58.25 56.68 5.86 5.48 24.6 23.45 11.82 11.25

130 100 66.54 64.71 6.76 6.57 22.8 21.97 11.15 10.53
200 79.54 79.92 6.84 6.67 24.5 23.42 12.87 11.85

Mean 64.34 62.56 6.21 6.02 23.08 22.08 11.91 11.23

LSD for 
Water treatment (A) 1.14 1.79 0.42 0.23 2.15 1.33 1.62 1.27
Interaction
AXB 2.1 3.4 2.3 0.40 1.25 0.98 0.98 0.88
BxC 3.2 4.5 3.6 0.43 1.20 0.68 1.52 0.86
AxC 4.3 2.5 3.2 0.25 0.85 0.72 2.43 1.2
AxBxC 7.0 5.6 0.98 0.43 1.9 0.87 1.27 1.60

Table 4: Effect of phosphorus and potassium fertilizers on some growth characters of faba bean plant on 2006/2007 and 2007/2008 seasons

Plant height, cm. No. of branches/plant No. of leaves /plant  No. of pods/plant
--------------------------------- ----------------------------------- ----------------------------------- --------------------------------

Fertilizer Rate kg/ha 1  season 2 season 1  season 2 Season 1  season 2 Season 1  season 2  Seasonst nd st nd st nd st nd

P O 70 56.21 53.39 5.96 5.67 22.03 21.38 10.77 10.412 5

100 67.00 65.36 6.30 6.05 25.25 24.55 12.63 12.09
130 73.38 71.33 6.83 6.62 24.35 23.58 12.63 10.18

K O 100 60.88 58.18 6.23 5.96 23.16 22.34 11.22 10.702

200 71.38 69.34 6.49 6.24 24.60 24.00 12.80 12.20

LSD at 0.05 level for
P O 4.58 3.98 0.28 0.33 2.12 2.0 1.46 1.542 5

K O 7.28 5.46 0.24 0.23 1.27 0.98 1.14 1.272

From  the  data  manifested  in  Table  4,  noticeably P O /ha  were  statistically  insignificant  in most of
that plants fertilized with the highest rate of phosphorus studied growth parameters, except in the case of plant
fertilizer had higher growth vigor than that gave the height. This emphasized here that these estimations
lowest rate. In addition, the differences between the two appeared to be higher native P status of soil, more than
high rates of phosphorus application 100 or 130 Kg plant  requirements.  The  present results contrasted with

2 5
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Table 5: Mean of photosynthetic pigments content (mg/g fresh weight) as affected by water treatments and application of phosphorous and potassium fertilizers
as well as their interactions on 2006/2007 and2007/2008 seasons

Water supplies at different 
water holding capacity  P O  kg/ha  K O kg/ha Chl. a Chl. b Chl. A+b carotenoids  Chl. a/b  Chl. A+b /carotnoide2 5 2

50 % 70 100 3.67 2.48 6.15 2.67 1.48 2.30
200 4.95 3.50 8.45 3.38 1.41 2.50

100 100 3.89 2.64 6.53 2.72 1.47 2.40
200 5.41 4.21 9.62 3.14 1.29 3.06

130 100 4.55 3.48 8.03 3.18 1.31 2.53
200 5.87 4.86 10.73 3.76 1.21 2.85

Mean 4.72 3.53 8.25 3.14 1.36 2.62

75 % 70 100 5.77 3.44 9.31 2.84 1.68 3.27
200 6.16 4.09 10.25 3.96 1.51 2.59

100 100 6.20 4.36 10.56 3.83 1.42 2.76
200 7.06 3.98 11.04 4.97 1.77 2.22

130 100 6.39 3.77 10.16 3.35 1.69 3.03
200 6.99 4.46 11.45 4.54 1.57 2.52

Mean 6.43 4.02 10.45 3.92 1.61 2.67

100 % 70 100 5.42 4.04 9.46 3.72 1.34 2.54
200 5.78 4.12 9.90 4.17 1.40 2.37

100 100 6.20 4.22 10.42 3.52 1.48 2.96
200 6.98 4.45 11.43 4.54 1.57 2.52

130 100 7.00 3.98 10.98 4.48 1.76 2.45
200 7.22 4.21 11.43 3.98 1.71 2.87

Mean 6.43 4.17 10.60 4.07 1.54 2.60

LSD at 0.05 for 
Water treatment (A) 1.24 0.94 ----- 0.52 0.65 0.23
Interaction
AXB 1.57 0.74 ----- 0.41 0.38 N.S
BxC 0.87 0.88 ----- 0.27 0.44 N.S
AxC 0.98 0.65 ----- 0.41 0.25 0.24
AxBxC 1.14 0.94 ----- 0.26 0.34 0.22

those reported by Jones et al., [12], they reported that variance worthy clear that, there were statistically
legumes usually require large amount of phosphorus and significant differences in most of the studied growth
potassium for normal growth than that of cereal and parameters in both seasons (Table 3). 
grasses.

In the respect of potassium application, data Photosynthetic Pigment Content: Accordance to the data
presented Table 4, clearly obvious that, statistical presented in Table 5, soil moisture stress had a distinct
differences were found between the two rates of effect on the photosynthesis pigment contents. Generally,
application  in  both  growing  seasons.  Application of gradual decrease in the concentration of chlorophylls and
(200 kg K O/ha recorded the highest value of most growth carotenoids in the leaf tissues of faba bean plants as the2

parameters under the present investigation as compared soil moisture decreased. Increasing soil moisture stress up
with (100 kg K O/ha. Such effect due to potassium to 50% of water holding capacity recorded the lowest2

application might be attributed to better plant growth as values of chlorophyll a (4.72), chlorophyll b (3.53) and
a result of function of K  in contracting the competitive total carotenoids (3.14), compared with (6.43 and 6.43);+

effect of high concentration of other cations specially Na (4.02 and 4.17) and(3.92and 4.07), for water applying up to+

and  better  nutrient  absorption  by  plants[26].  The 75 and 100 % of water holding capacity, respectively.
present results are highly contrasted with data reported These results are in line with those reported by Kramer
by Jones et al. [12] and Alderfasi [16]. [2]; Wein [3]; Baigorri et al., [4] and Costa-Franca et al.,

Concerning  the  effect  of  interactions  among  the [5];  Hussein  and  Kandil  [27]  and  Omar  et  al., [28].
three factors under the present study, water schedules Such effect  may be due to the increase in cell division
phosphorus and potassium fertilizers. Analysis of and  enlargement  which  is  accompanied  by  dilution  in
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Table 6: Effect of phosphorus and potassium fertilizers on photosynthetic pigments content (mg/g fresh weight) of faba leaves2006/2007 and2007/2008 seasons
Fertilizer Rate kg/ha Chl.a Chl.b Chl.A+b carotenoids Chl. a/b Chl.A+b /carotnoids
P O 70 5.29 3.61 8.90 3.46 1.47 2.572 5

100 5.96 3.98 9.94 3.79 1.50 2.62
130 6.34 4.13 10.47 3.88 1.54 2.70

K O 100 5.45 3.36 8.81 3.37 1.51 2.612

200 6.07 6.27 12.34 4.05 1.49 3.05
LSD at 0.05 level for
P O 0.78 0.96 N.S 0.46 ------- -------2 5

K O 0.45 1.52 1.41 0.22 ------ -------2

Table 7: Mean of seed yield and yield component of faba bean plants as affected by water treatments, phosphorus and potassium fertilizers as well as their
interactions on2006/2007 and2007/2008 seasons

Seed yield 100-seed Seed yield Biological
Water supplies at g/plant weight, g ton/ha yield ton/ha WUE Kg/mb

3

different water Rate of Rate of -------------------------- --------------------------- -------------------------- --------------------------- --------------------------
holding capacity P O  kg/ha K Okg/ha 1 season 2 season 1  season 2 season 1 season 2 Season 1 season 2  season 1 season 2 season2 5 2

st nd st nd st nd st nd st nd

50% 70 100 50.83 48.88 79.66 76.88 1.68 1.62 3.23 3.11  0.54 0.52
200 55.33 51.67 82.99 79.85 1.83 1.78 3.74 3.66 0.62 0.61

100 100 66.12 61.95 85.74 82.54 2.08 1.97 4.16 4.04 0.69 0.67
200 80.93 74.49 86.71 81.34 2.59 2.36 4.25 4.12 0.70 0.69

130 100 72.44 70.26 86.76 84.67 2.31 2.03 4.22 4.18 0.70 0.70
200 77.31 78.52 87.44 86.88 2.62 2.41 4.37 4.25 0.73 0.71

Mean 67.16 64.30 84.88 89.06 2.29 2.03 4.15 3.89 ----- ----
75% 70 100 90.25 71.82 86.10 68.41 2.98 2.18 6.56 4.33 0.94 0.62

200 103.67 76.87 88.23 87.54 3.31 2.40 7.18 4.93 1.03 0.70
100 100 108.41 76.61 87.92 82.44 3.41 2.48 6.21 5.24 0.89 0.75

200 128.55 98.58 88.63 89.47 4.24 2.99 8.93 5.47 1.28 0.78
130 100 114.52 86.42 88.22 87.55 3.71 2.71 7.45 5.52 1.06 0.79

200 121.01 108.54 93.21 93.17 3.99 3.46 8.52 5.62 1.22 0.80
Mean 111.07 86.47 89.55 84.76 3.61 2.70 7.48 5.19 ------ -----
100 % 70 100 98.27 84.27 88.47 72.48 3.11 2.68 6.58 4.76 0.82 0.60

200 109.26 98.64 91.94 89.54 3.49 3.04 6.96 5.68 0.87 0.71
100 100 118.52 88.16 89.65 91.22 3.82 2.72 7.86 5.64 0.98 0.71

200 134.65 112.48 93.95 92.64 4.44 3.41 8.96 6.93 1.12 0.87
130 100 124.85 99.64 89.77 91.85 3.99 3.75 8.29 6.44 1.04 0.81

200 138.55 124.78 98.96 92.89 4.76 3.88 8.99 7.15 1.12 0.89
Mean 120.68 101.33 92.12 88.44 3.94 3.35 7.94 6.10 ----- ------
LSD for 
Water treatment (A) 37.62 12.88 3.57 1.68 1.24 0.55 0.34 0.73 ------ -----
Interaction
AXB 4.35 10.15 3.12 0.67 0.74 0.41 0.32 0.42 ------ -----
BxC 14.76 11.26 4.52 1.22 0.52 0.29 0.21 0.33 ----- -----
AxC 4.85 9.52 1.98 0.87 0.47 0.53 0.41 0.21 ----- -----
AxBxC 7.91 6.18 2.10 1.45 1.23 0.26 1.12 1.10 ----- -----

pigments. Data in Table 5 also revealed that, chlorophyll of photosynthesis parameters accompanying with
a / b and chlorophyll a+b/carotenoids showed the same increasing phosphorus application up to the highest
trends.  Similar  results  were  reported  by  Abelardo rates, the differences between 100 and 130 Kg P O /ha
Nuñez et al., [7]. were insignificant in all parameters. These findings are in

As shown in Table 6, data revealed that agreement with those reported by Ludwick et al., [10] and
photosynthesis pigment content viz., chlorophylls and Jones et al., [12]. 
carotenoids concentrations as well as chlorophyll a + b From the data presented in Table 6, it is noteworthy
and chlorophyll a / b and chlorophyll a + b / carotenoids that application of 200 Kg K O/ha resulted in a significant
were increased with increasing phosphorus application up effect on most of the above mention observations. In this
to130 Kg P O In such traits, although the linear increase respect  Saad  et  al., [29] reported that soil application of2 5.

2 5

2
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Table 8: Effect of phosphorus and potassium fertilizers on seed yield and yield component of faba bean plant on 2006/2007 and2007/2008 seasons

Seed yield g/plant 100-seed weight, g Seed yield ton/ha Biological yield ton/ha WUE Kg/mb
3

----------------------------- ---------------------------- ---------------------------- ------------------------------- ---------------------------
Rate of application kg/ha 1  Season 2 season 1  season 2 season 1  season 2 season 1  season 2 season 1  Season 2 Seasonst nd st nd st nd st nd st nd

P O 70 84.60 74.20 86.23 79.12 2.73 2.28 5.71 4.41 0.81 0.632 5

100 106.2 85.38 88.77 86.61 3.43 2.66 6.73 5.24 0.95 0.75
130 108.1 94.69 90.73 89.34 3.56 3.04 6.97 5.53 0.98 0.79

K O 100 93.80 76.45 86.92 82.00 3.01 2.46 6.06 4.81 0.85 0.692

200 105.47 91.62 90.23 88.15 3.47 2.86 6.88 5.31 0.97 0.75

LSD at 0.05 level for
P O 18.6 8.41 1.82 6.72 0.68 0.26 0.89 0.78 ------ ---------2 5

K O 9.21 4.15 2.13 4.36 0.32 0.27 0.75 0.24 ------- ---------2

potassium fertilizers significantly increased carotenoids efficiency were also affected by the same treatments and
content in wheat leaves over that induced by foliar the same function tended to seem the same trend. These
application. Such effect due to K application might be findings are in agreement with those reported by
attributed  to  better  plant  growth as a result of function Kozlowski [1]; Kramer [2]; Wein et al., [3]; Baigorri et al.,
of K  in contracting the competitive effect of high [4], Costa-Franca et al., [5], Amede et al.[6], Abelardo+

concentration of other cations specially Na  and better Nuñez et al., [7], French [8] and Alderfasi [16], they+

nutrient absorption by plants. The present results are reported that low soil moisture content caused an
highly contrasted with data reported by Alderfasi [16] and irreversible loss in yield potential.
Marschner [26] who reported, the importance and useful In the respect of fertilization treatments, results
of supplying potassium fertilizers to wheat plant under presented in Table 8, indicated further that more
arid environment of Saudi Arabia. phosphorus application exceeded significantly yield and

Over all the effect of individual factors, results yield component of faba bean plants. Gradual increase in
presented in Table 5, clearly obvious that the interactions all yield and yield component were in line with increasing
between each of the three factors were significant in most the rates of phosphorus application up to130 Kg P O /ha.
of photosynthesis pigments parameters under the The increment, as the result of increasing phosphorus
condition of the present study. fertilizers up to highest rate were 30.40 and 33.33 % as

Yield and Yield Component: Effect of water supply levels seasons, respectively. Similar conclusion was also
in the presence of different rates of phosphorus and reported by Jones et al., [12] Salem and El-Massri [13] and
potassium fertilizers on yield and yield component of faba Nayak and Dwivedi [14], they reported that, P and K
bean are presented in Table 7. Data clearly show that fertilization markedly increased seed yield of faba bean
gradual significant reduction in line with increasing water and improved seed quality. 
stress treatment in most of yield component viz., plant Furthermore, application of potassium fertilizer
height; number of branches plant; number of leaves/plant; induced stimulating effect on most of yield component
number of pods/plant. The highest decrement was under the present study. Application of 200 Kg K O/ha.
detected at the highest stress level, when water irrigation increased plant height, number of branches /plant, number
was supplied up to 50% of water holding capacity. Such of leaves /plant, number of pods/plant, seed yield/plant
effect was expected since the irreversible effect was early and 100 seed weight. All these parameters put in
detected in most of plant growth parameters. On the other increasing final seed yield as compared with application
hand, adequate water supplies up to 75% of water holding of 100 Kg/K O/ha. Such results confirmed the data
capacity  promoted  growth   and   resulted   in  higher reported by Alderfasi [16], who reported that potassium
plant  height,  large number of leaves per plant and fertilizer was necessary for high yielding production of
number of branches per plant and thereby increased the wheat under arid environment. 
rate of photosynthesis and better translocation of From the data presented in Table 7, noticeably that
photosynthates from leaves and stems to the sink, this is more or less values were observed as the interaction
turn favorably influenced number of pods/plant, 100-seed effect between two or more of the experimented factors.
weight and finally seed yield per plant and consequently Thus, no particle trend was noticed. The highest seed
per hectare. In this concern biological yield and water use yield  (4.76  and  3.88  ton/ha.),  was  obtained  at the third

2 5

compared with the lowest rates, in the first and second

2

2
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Table 9: Mean of macro and micronutrients concentration in faba bean plants as affected by water treatments and application of phosphorous and potassium
fertilizers as well as their interactions (Means of two seasons)

Macronutrients (%)  Micronutrients (ppm)
Water suppliesat different ----------------------------------- -----------------------------------------------------------------
water holding capacity P O  kg/ha K O kg/ha P K Zn Mn Fe Cu2 5 2

50% 70 100 0.97 0.05 52 21 107 9
200 1.08 0.07 64 19 117 7

100 100 0.83 0.05 56 19 107 8
200 1.00 0.08 66 25 192 8

130 100 0.98 0.06 43 28 97 10
200 1.17 0.08 63 25 132 8

Mean 1.01 0.07 57.3 22.8 125.3 8.3

75 % 70 100 1.06 0.06 64 19 117 7
200 1.25 0.09 76 30 93 8

100 100 1.08 0.07 63 25 132 8
200 1.71 0.10 88 22 135 11

130 100 1.04 0.07 67 25 192 8
200 1.25 0.08 92 29 87 7

Mean 1.23 0.08 75 25 126.0 8.17

100 % 70 100 0.83 0.08 55 19 107 8
200 1.04 0.10 67 26 199 9

100 100 1.33 0.07 62 25 132 8
200 1.30 0.10 76 30 93 8

130 100 1.12 0.08 61 25 130 8
200 1.33 0.10 82 19 145 10

Mean 1.16 0.09 67.17 24.0 134.33 8.5

Table 10: Mean of macro and micronutrients concentration in faba bean plants as affected by application of phosphorous and potassium fertilizers (Means of
two seasons)

Macronutrients (%) Micronutrients (ppm)
--------------------------------------- ----------------------------------------------------------------------------------

Rate of application kg/ha P K Zn Mn Fe Cu

P O 70 1.04 0.08 63.0 22.33 123.33 8.02 5

100 1.21 0.08 68.5 24.33 131.83 8.5
130 1.15 0.08 68.0 25.17 130.50 8.5

K O 100 1.03 0.07 58.11 22.89 124.56 8.272

200 1.24 0.09 74.89 25.00 132.58 8.44

order interaction of water irrigation up to 100 % of water seasons, respectively. Contrary low biological yield was
holding capacity in the presence of 130 KgP O /ha and recorded from water supplies at 50 % of water holding2 5

200 Kg K O /ha in the first and second season, capacity. Such effect was expected since the same effect2

respectively. Whereas, the economic seed yield was was detected early on plant growth vigor viz., plant
obtained  when  water  supplies up to75 % of water height, number of braches per plant and number of leaves
holding capacity and application of 100 Kg/ha P O  and per plant. Moreover, fertilizers application up to the2 5

200 Kg/ha K O. highest rate gradual increased biological yield. Further2

Impact of water deficit condition along with different more first, second and third order interactions manifested
fertilization treatments on biological yield are presented in significant and highly significant effect on biological
Table 7, its worthy clear that significant variation was yield. In this regard many researchers came to the same
detected between water irrigation treatments in both result [3-8]. 
seasons. High biological yield (7.94 and 6.10 ton/ha) was Water use efficiency based on biomass production
accompanying  with  high  water  irrigation  supplies at was calculated in the present study. Results presented in
100 of water holding capacity in the first and second Table 7 and 8, revealed that significant increase was
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occurred with decreasing water applied up to lowest level 3. Wein, H.C., S.T. Lilleton and T.C. Agonab, 1979.
in both growing seasons. Such effect may be due to
higher reduction in water applied with little change in
biomass production. These results are in general
agreement with those reported for wheat under similar
condition by Alderfasi [16]. In addition, the effect of
fertilizers application at different rates of either
phosphorus or potassium was significant in both
seasons. Also interactions between two or more factors
herein were significant or highly significant. More or less
values were recorded. 

Macro and Micronutrients Concentration: Data
presented in Table 9, revealed that Fe and Mn decreased
as the available soil moisture content decreased. In the
same table noticeably that Zn concentration had no
definite trend, whereas P, K and Cu concentration seemed
not to be affected by moisture treatments. However, data
in Table 10 show that slight decrease in Zn, Mn and Fe up
take by decreasing phosphorus application. Furthermore,
increasing potassium fertilizer up to 200 Kg K O /ha2

tended to increase the uptake all macro and micronutrients
under the present study (Table 10).

Concerning the effect of interactions, data recorded
in Table 9 indicated that more or less values were
obtained as one or more factors from the three factors
under the present investigation were changed. 

CONCLUSIONS

Over all treatments under the present study, water
supplies up to 100 % of water holding capacity recorded
the highest seed yield in both seasons under low rainfall
agricultural areas of Saudi Arabia. While water deficit of
water supplies up to75 % of water holding capacity may
slightly retard crop growth, this does not restrict the
crop's ability to respond to their high yield. In the respect
of interactions, results clearly obvious that water supplies
up  to75 %  of  water  holding  capacity and application
100 Kg/ha of P O  and 200 Kg/ha K O recorded the2 5 2

economic seed yield. Thus farmers should therefore not
supply water irrigation of faba beans more than 75 % of
water holding capacity for high crop yield. 
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