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ABSTRACT

Two field experiments were carried out at the Agricultural Experimental
Station of National Rescarch Centre at Shalakan, Kalubia Governorate during
200172002 and 2002/2003 seasons to study the effect of water stress (missing one
irrigation either at flowering or pod formation stage) and foliar application of K
(0,1 and 1.5 L/fed.) on the yield and its aitributes as well as carbohydrates content
and yield of faba bean (cv. Giza 643).

Results revealed that missing one irrigation at any of the two studied
stages significantly reduced plant height, number of both branches and pods per
plant, weight of both pods and seeds per plant as well as 100 - seed weight as
compared with the control plants. The harmful effect of water stress was more
pronounced whenever drought conditions were coincided with pod formation
stage. Similar tendency was noticed regarding seed, siraw, biological and
carbohydrate vields per feddan as well as carbohydrate content. On the other
hand, increasing the concentration of K up to 1.5 L/fed. remarkably increased the
alorementicned characters. The results suggested that irrigation every 30 days and
application of K with 1.5 L/fed. could be recommended for maximum yield of
faba bean under similar conditions.
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INTRODUCTION

Faba bean (Vicia faba L.} is the most important legume crop in Egypt. In
the few last decades, Egypt was forced 10 import about 20% of the total local faba
consumption of faba bean seeds. There after, no surprise that agronomists are
dealing with increasing faba bean yield through improving crop management,
including application of the different recommended cultural practices, which are
mainly bordered by the proper use of irrigation and fertilization, Many workers
have recorded great reduction in faba bean yield and its components due 1o
increasing the soil moisture stress (El-Nocmani et al, 1990, Abd-El-Haleem,
1994; Xia, 1997, Mwanamwenge et al., 1999 and Abo El-Kheir er al, 2000).
Also Bastawisy & Sorial (1998) indicated that treating faba bean plant with K as
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a foliar application reduced the abscission of flowers and pods which
consequenily cause an increase in seed yield. Moreover, Abo El-Kheir (1999)
reported that potassium application positively affecied growth parameters, yield
characters as well as total carbohydrates and protein contents in the seeds.

Ahmed et al. (2003) showed that spraying faba bean plant with k
significantly increased number of pods/plant, number of seeds/pod. seed yield
/plant, 100-seed weight and seed yield, ton/ha.

This work aimed to study the effect of water deficit and potassium
fertilization on faba bean production.

MATERIAL AND METHODS

Two field experiments were carried out during the two successive seasons of
200172002 and 2002/2003 at the Agricultural Experimental Station of the National
Research centre in Shalakan Kalubia Governorate, Egypt. The Soil texture of the
expetimental site was clay loam in both seasons. The investigation included nine
treatments which were the combination of three imigation treatments and three
concentrations of foliar potassium 38% produced by El-Nasr Company for Fertilizers
and Pesticides. A split-plot design with three replications was employed. The main
plots were devoted to irrigation treatments while the sub-plots were assigned for
potassium concentrations. The soil was ploughed twice, ridged and divided into plots.
Each plot (10.5m’) consisted of 5 rows of 3.5m in length and 0.6m a part. To avoid the
effect of lateral movement of irrigation water, the plots were isolated by borders of
1.5m in width from all sides.

Irrigation treatments were imposed to allow the plants either irrigated
every 30 days {control treatment), or missing one irrigation at flowering and pod
formation stages which were corresponding to 60 and 90 days from sowing,
respectively. In both seasons, faba bean plants of each irrigation treatment were
sprayed till drip, after 45 and 60 days from sowing, with either tap water
{control). or aqueous solution of potassium (1 and 1.5 L/fed.).

In November 12" and 10™ (2001/2002 and 2002/2003) seasons, faba
bean seeds (Vicia faba L.} cv. Giza 643 were sown in hills, 20cm apart. Seeds
previously inoculated with the specific strain of Rhizobium Leguminosarum L.,.
Thinning to one plant per hill was done at 25 days after planting, The normal
agricultural practices for growing faba bean were followed as recommended in
the region. Calcium superphosphate (15.5% P;0;) was added at a rate of 150
kg/fed. before planting, whereas nitrogen fertilization was applied before the
second irrigation at the rate of 50 kg/fed. as ammonium nitrate (33.5% N). At
harvest, random sample of nin¢ plants, was taken from each treatment to
determine plant height, number of both branches and pods/plant and weight of
both pods and seeds /plant as well as 100-seed weight. Seed, straw and biological
yields/fed. were estimated using the guarded plants of two central rows from each
experimental plot. Total carbohydrates content in the seeds was determined using
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the method adopted by Dubois ef al. (1956). The carbohydrate yield/fed. was
calculated by multiplying the Carbohydrate percentage by seed yield/fed.

The obtained date were subjected to the statistical analysis of variance
described by Snedecor and Cochran (1980) and the combined analysis of results
of the two seasons were applied according to the method adopted by Steel and
Torrie (1960).

RESULTS AND DISCUSSION

a) Yield attributes

Data presented in Table (1) show that exposing faba bean plants to water
stress by missing one irrigation at any of the two studied reproductive stages (i.c.
flowering and pod formation) resulted in significant reduction in plant height,
number of both branches and pods per plant and weight of both pods and seeds
per plant as well as 100-seed weight as compared with control treatment
(irTigation every 30 days). This was true if one irrigation was missed at each of
flowering or pod formation stage.

However, the response of faba bean plants to water stress was more
pronounced at pod formation stage than at flowering stage. These results are in
agreement with those obtained by (Abd El-Haleem, 1994, Kortam, 1995, Xia
1997 and Mwanamweng ef al., 1999),

In this concern, Kramer (1995) showed the effect of water stress on plant
growth to its effect on cell enlargement which in turn decreases shoot elongation.

The obtained results revealed also that foliar application of K
significantly affected the yield attributes i.e. plant height, number of both
branches and pods per plant, weight of both pods and sceds per plant and 100-
seed weight. Increasing the concentration of K up to 1.5 LiAfed. caused a
significant increase in the aforementioned parameters. The positive effect of foliar
k on increasing yield components was reported by El-Fouly er al, (1989),
Bastawisy et al., (1998) and Ahmed ef af., (2003).

The interaction effect between water stress and k fertilization treatments
was not significant except for 100-seed weight. Spraying 1.5 L/fed. of k under
normal irrigation gave the highest 100-seed weight as compared with the other
treatments (Table 1).

b) Yield and total Carbohydrate percentage

Data shown in Table (2) c¢lucidate that shortage of water at each of
flowering or pod formation stages caused significani reduction in seed, straw,
biological yields per feddan, total Carbohydrate percentage yields per feddan,
total Carbohydrate percentage and yield/fed. as compared with well irrigated
plants. The lowest seed yield (kg/fed.) was obtained from missing one irrigation
at pod formation stage. El-Noemani et al, 1990; Xia, 1997, Mwanamwenge e/
al., 1999; Abo El-Kheir et al, 2000; and Kassab, 2004 came 10 similar
concClusion. ‘



Table (1'.): Effect of water stress, potassium foliar application and their interaction on yield attributes of faba bean ( combined

analysis of 2001/2002 and 2002/2003seasons).

Potassium Ne.of No. of Wt of Wt. of 00-seed
. Lifed. . plamt plamt ®
A . "0 138.22 411 25.55 4178 31.78 70.45
! [rrigation évery 30 days L 14111 411 26.44 4133 33.78 .44
(Control) 1.5 14233 511 29.11 4578 36.44 16.95
mean 140.55 4.44 27.04 4363 34,00 7361
0 134.44 3.55 22.78 B 29.33 76.38
Missing one irrigation at 1 137.11 378 24.89 40,78 31.89 6996
flowering stage 15 139.44 411 2678 42.73 3378 72.47
mean 137.00 I8l 24.81 40.67 31.67 69.94
0 131.78 i 20.55 36.44 .33 64.84
Missing one imigation at pod * 1 134.44 kI 22.99 3833 29.44 66.91
mean 134.22 337 77m 3833 29.63 66.79
M ah 0 134.81 3.59 2296 38.89 29.48 67.56
ean values
. . 137.55 3.70 474 03 31.70 70.10
for potassium concentrations ! :
' 1.5 139.41 4.33 26.92 29N .11 72.68
. 1 0.93 1017 0.63 0.83 0.80 0.63
- L.S.D at 5% for: K 0.67 023 0.64 0.57 0.56 0.51
' Ixk NS NS NS NS NS 0.88
[ = Lrrigation treatments k = Potassium concentrations | X k = Interaction
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Table (2) Effect of water stress ,potassium foliar application and their interaction on yield, seed total carbohydrate coatent
(%) and carbohydrate yield of faba bean.(combined analysis of 2001/2002 and 2002/2003seasons).

[P [r— LT ) C peee—_
.o : od, content (%) ol
i * )
¢ : 0 156100 | 196533 3546.33 5155 51503
m"’(“m)m days r 168957 | 207033 3760.00 53.97 91199
15 138733 | 214700 4034.33 56.51 1066.63
mean 171933 | 2060.89 378022 54.01 9312
_ - . 0 124633 | 15153 776167 16.92 84...%
m;‘ one *:l';m a 1 138333 | 171567 3069.00 9 67117
. 15 199973 | 1aas3 3464.67 52.56 840.77
) mean 139967 | 169878 3098 44 .69 98.90
0 100967 | 1157.00 2166.67 4165 420.56
Misting o0e irrigation at pod 1 119067 | 138833 2579.00 Al 528.60
formation stage 15 137433 | 1583.67 2958.00 79 653.53
mean n9Lse | 137%.33 256789 466 53590
0 127900 | 184589 22439 %7 606.78
for Mean values 1 1412 | 1747 3136.00 932 70392
J : 1S 162033 | 186533 | 348567 5133 15531
’ i 36.95 2253 50.89 0.18 29.18
L.S.D at 5% foc: K un 19.34 40,07 0.26 16.77
Tk NS 1675 6941 0.46 NS
1= Lmigation treatments k = potassiom concentrations 1 X k ~ Interaction



1522 Annals Of Agric. Sc., Moshtohor, Vol. 42(4), 2004

The obtained data reveal that spraying faba bean plants with k resulted in
a significant increase in the aforcmentioned characters as compared with the
untreated one. Such increment was in line with the increase in the k concentration
up to 1.5 L/fed. The obtained results are in great agreement with those obtained
by Et-Fouly er al., (1989). Bastawisy et al., (1998). Abo-Fl-Kheir, (1999) and
Ahmed et al., (2003).

The interaction between water stress and K treatments was significant
except for seed yield/fed. and Carbohydrate yield/fed. 1t could be noticed that
increasing the concentration of K up to 1.5 L/fed. increased straw yieid/fed.,
Biological yield/fed. and total Carbohydrate percentage under the different
treatments. The maximum straw yield/fed., biological yield/fed. and total
Carbohydrate percentage was obtained when plants were imrigated normally and
sprayed with 1.5 L/fed. of k.

From the aforementioned results it is worthy to conclude that spraying
faba bean plants with k minimized the negative effect of water stress on yield and
yield attributes.
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