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Abstract

A 2-year field study was conducted at Mallawy Research Station
during two successive growing seasons , 1999/2000 and 2000/2001,
to investigate the effect of tillage system (tillage and no-tillage ) , plant-
ing distance ( 10, 20 and 30 cm } and foliar application of single super-
phosphate (SSP) and potassium sulphate(KS) at different ratios on faba
bean (cv Giza 3 ) production and seed contents of protein , P and K .

The obtained results revealed that conventional tillage induced
significant increases in seed yield, seed weight/plant, 100-seed weight
and number of pods / plant during the two seasons, while the measured
seed contents showed no specific trend. Increasing planting distance
gave significant increases in faba bean growth, yield and yield traits as
well as seed protein content, being the highest at 30 cm. distance. Foliar
application of the mixture of 10 kg KS + 5 kg SSP or 5 kg KS + 10 kg
SSP recorded the highest significant increases in faba bean seed yield
and its traits, while foliar application of SSP or KS singly showed adverse
effects. Seed contents of protein, P and K showed inconsistent results
during the two growing seasons.

In the two growing seasons, 100-seed weight as well as seed
contents of protein, P and K were significantly affected by the interac-
tion between foliar P and K application and tillage with no specific trend,
while faba bean seed yield and its traits generally were affected signifi-
cantly by the interaction between foliar P and K application and planting
distance in the two seasons ; and the interaction between 5 kg KS + 10
kg SSP and 30 cm. planting distance gave the highest values. Seed con-
tents of protein, P and K were also affected significantly by this interac-
tion with no certain trend. The interaction among all the studied factors
showed significant effects only on seed protein and K contents with no
certain trend either.

It could be stated that planting two plants/hill on both sides of
the ridge, 30 cm. between hills with the conventional tillage and foliar
application of soaked 5 kg KS + 10 kg SSP ffed could be recommended
for growing faba bean under the conditions of Mallawy district.

INTRODUCTION

Economic conditions in modern agriculture demand high crop yields in order to be

profitable and consequently match population growth with high demand

for food.
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There are several factors which cause such high yields. Some of these factors are , to a
certain extent , beyond the control of the farmer, but there are many other factors
which can be managed. Among these factors are land preparation , seeding density
and the proper use of fertilizers , in terms of the quantity and nutrients used, and
method of application , which can play an important role in increasing crop production

and the quality of food.

No-tillage or minimum tillage can help in erosion control, reduce fuel essential for
land preparation , give flexibility in planting and harvesting without waiting for sufficient
drying time for tillage (Mc Gregor and Curley , 1975 ) . Untilled soil also increased land
use and reduced labor requirement. However, research is showing that conservation till-
age-can increase water-use efficiency and decrease soil erosion and then increase crop
yields. This kind of management can have considerable effect on crop requirements for
certain nutrients, especially nitrogen, phosphorus, potassium and sulphur. Plowing is
necessary to mix surface residues and emerging seedlings in clean soil surface. Soil aer-

ation is also important by avoiding soil compaction created by heavy equipment.

While numerous investigators have reported that all yield components of faba
bean tended to decrease with increasing plant density per unit area , seed yield per
feddan , however , increased with increasing plant density ( Amer, 1986; Nigem et
al.;1988, Selim and El-Seesy,1991; Singh et al, 1992, Salwau, 1994 and El-Douby et
al., 1996 ).

Phosphorus and potassium fertilization maintain high productivity and good quali-
ty of different crops. Foliar application of P and K is a satisfactory method of supple-
mentary application. Hussein et al. (1993) showed that foliar application of 2 % P50s,
resulted in the highest faba bean yield components and seed yield as well as seed
crude protein percentage. Also spraying common bean plants with potassium sulphate
increased seed yield (Hewedy et al., 1994). Seed yield of cowpea was also increased by
foliar application of 3% superphosphate and 2 % K-sulphate ; P and K treatments de-
creased the damaged seeds and increased seed protein content (El-Gizy et al., 1995).
Foliar fertilization of lentil and lupine with the supernatant of superphosphate (5 Kg /
fed.) or the mixture of SP and KS (10 Kg SP + 5 Kg KS /fed .) induced significant in-

creases in yield and yield components of both the two crops (Zahran et al. , 1998).
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The present field study was initiated to determine the effect of tillage system,
plant density along with foliar P and K fertilization as well as their interactions on faba

bean productivity.

MATERIALS AND METHODS

A field trial was carried out at Mallawy Research Station, A.R.C., during the suc-
cessive growing seasons of 1999/ 2000 and 2000 / 2001 to study the effect of till-
age systems , plant density and foliar application of the supernatant of soaked single
suberphosphate (SSP) and potassium sulfate (KS) alone or in different ratios on yield
components, yield and seed chemical composition of the faba bean (variety Giza 3) .
The treatments were arranged in a split-split plot design with four replications and the
plot size was 10.5 m2. The main plots were devoted to the conventional tillage and no-
tillage systems .The sub-plots were devoted to the hill planting distances, i.e. 10, 20
and 30 cm. with two plants/hill at both sides of all ridges. Each sub-sub-plot consisted
of six ridges. Each ridge was 2.8 meter in length and 60 cm. apart from each other.
The sub-sub-plots included six treatments of soaked single superphosphate (15%

P,0s) and/or potassium sulphate (48% K,O) at the following rates:

(1) Control (without spraying).

(2) 5 Kg potassium sulphate / fed. (KS5).
(3)5 Kg single superphosphate /fed. (SSP5).
(4) (5 Kg KS+ 5 Kg SSP) / fed. (KS5 + SSP5)
(5) (10 Kg KS+ 5 Kg SSP)/fed. (KS10+ SSP5).
(6) (5 Kg KS +10 Kg SSP)/fed. (KS5 + SSP10)

The above-mentioned amounts of SSP and KS as well as their mixtures were
soaked in 100 litres water and completed to 400 liters . The plants received 2 sprays
of the supernatents at the beginning of both flowering and setting (early pod forma-
tion) stages using a wetting agent. The control plots were fertilized with 30 Kg Py0g/
fed. as SSP before planting as soil application, while the plots received foliar fertilization
(treatments 2-6 ) were soil fertilized with only 15 P,0s / fed. as SSP before planting .
Addition of N fertilizer was also added two weeks after sowing as soil application for all

plots at the rate of 15 Kg N/fed. as ammonium nitrate (33.5 % N). At harvest, ten
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plants were randomly sampled from each sub-sub plot to determine yield attributes.

Seeds of faba bean were subjected to a chemical analysis te determine protein,
phosphorus and potassium contents. Micro-Kjeldahl apparatus method as described by
A.0.A.C. (1970}, was used to determine nitrogen percentage and then muitiplied by
6.25 to obtain protein percentage. Phosphorus was determined colourimeterically ac-
cording to Jackson (1958), while potassium was determined by flamephotometer
(Chapman and Pratt , 1961 ) . Representative soil samples from the experimental site
were taken before starting the experiment in 1999 to determine some chemical prop-

erties according to Jackson (1958) and the data are presented in Table 1.

Table 1. Soil chemical analyses of the experimental site.

PH (1:2.5, soil: water suspension) 7.6

EC mmohs/cm. (1:5, soil : water , extract) 0.31
CaCO3 % 2.91
Available N (ppm) extracted with 1% K-sulfate 80
Available P (ppm) Olsen 9.13
Available K (ppm) extracted with neutral NH:OAc¢ 550
Texture Clay loam

The collected data were statistically analyzed according to Snedecor and Cochran
(1971).
RESULTS AND DISCUSSION

1. Effect of tillage system on growth, yield and seed contents of P,
K and protein:

Conventional tillage system induced significant increase in the number of pods,
seed weight/plant, 100-seed weight and seed yield over no-tillage system during the
two growing seasons, while this was also true for plant height, number of branches/
plant and number of seeds/ pod in the first season only (Table 2). In this respect,
Thomas and Frye (1984) demonstrated that, in sustained no-tilled soil, the immediate
released phosphorus and potassium accumulated in the very near surface, and the
deeper soil layers are gradually deprived from nutrients. Nitrogen mineralization rates
tend to be lower in no-till system because the soil is not disturbed and the organic resi-

dues - remain on the surface where decomposition is lower (Rice and Smith, 1982). All
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these factors could explain the favorable effects of conventional tillage on faba bean
production. Moreover, plowing proved to be necessary to mix surface residues and im-
proves soil aeration and hence good root-system formation, as well as its effectiveness

in weed control, which positively reflected on faba bean production.

The effect of tillage on seed contents of both protein and P was contradictory.
While tilled soil showed significant increases in both seed protein and P contents in the
second season, the reverse was observed in the first season. Meanwhile, seed-K con-
tent of plants grown in untilled soils was significantly higher than those grown in tilled
soils (Table 2)

2. Effect of planting distance on growth, yield and seed contents
of P, K and protein:

Growth characteristics, yield and yield components of faba bean as well as seed
contents of P, K and protein were significantly affected by plant density except plant
height in the first season as shown in Table 2. Number of branches and pods/plant,
number of seeds/pod, seed weight/plant, 100-seed weight and seed yield, all were sig-
nificantly increased by widening planting distance during the two growing seasons,
while plant height behaved inversely. The increases in yield traits due to increasing
planting distance could be attributed mainly to the reduction occurred to the intra spe-
cific competition between plants for light intercepted by foliage as well as the availabili-
ty of nutrients and water absorbed by roots. The reduction in plant height due to in-
creasing planting distance could be explained on the basis of the decreased number of
plants per unit area coupled with the less plant to plant competition for light resulted in
longer internodes. The increases in seed yield were more pronounced by increasing
planting distance from 10 to 20 cm. (by 37.7 and 24.7 % in the first and second sea-
sons, respectively) than from 20 to 30 cm. (20 .0 and 11.6% for the first and the sec-
ond seasons, respectively). The increases in seed yield could be due to the incident in-
creases in yield attributes by increasing planting distance. Although seed contents of P,
K and protein were significantly affected by planting distance, they showed sporadic re-

sponses during the two growing seasons as shown in Table 2.

The obtained results with yield traits confirmed those obtained by El-Habbak and

El-Naggar (1991) and El-Douby et al. (1996). However, El-Douby et al. (1996), Nigem
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et al. (1988), Selim and El-Seesy (1991) and Singh et al. (1992) reported an increase

in faba bean seed yield by increasing plant density.

3. Effect of foliar applied P and K on growth, yield and seed con-
tents of P, K and protein:

The obtained data in Table 3 demonstrated significant increases over the control
in the yield traits, i.e. number of pods/plant, number of seeds/pod, seed weight/ plant,
100-seed weight due to foliar application of the supernatant of the mixture of 10 kg
KS + 5 kg SSP or 5 kg KS + 10 kg SSP / fed. during the two growing seasons .Moreover
,the seed yield was significantly increased due to the three used mixtures, i.e. 5 kg KS
+ 5 Kg SSP, 10 kg KS + 5 kg SSP or 5 kg KS +10 kg SSP /fed. by 2.1, 6.9 and 11.08 %
over the control, respectively, during the first season and 3.1%, 10.9% and 17.7% re-
spectively during the second season. The highest seed yield was achieved by the mix-
tures with higher SSP rate showing that the 5 kg KS + 10 kg SSP ratio is the most bal-
anced ratio for faba bean foliar application. Such results may indicate the important
role of P in energy storage and transfer of metabolite components. The results also
show the importance of foliar P and K application at the onset of both flowering and
setting because of the key role of these nutrients in increasing the percentage of flow-

ering and setting and hence the seed yield.

On the other hand, foliar application of either SSP or KS singly each at 5 kg/fed.
caused significant reduction in seed yield and yield traits and this may be arisen from
the imbalanced nutrition of faba bean plants showing the importance of foliar applica-
tion of both SSP and KS together but avoiding the single application of SSP or KS alone.
Seed protein percentage showed inconsistent results; while all foliar treatments gave
seeds with more protein than without foliar application in the first year; the reverse
was observed in the second year. Contradictory results were also obtained with seed

contents of P and K.

4. Interaction effects:

Data in Table 4 show that among the studied characteristics, seed weight /plant
and 100 — seed weight as well as seed contents of both P and K were significantly af-

fected by the interaction between tillage and planting distance. However, these interac-
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tion effects were achieved in one season only, being the first season. On the other
hand, consistent interaction effects between tillage and foliar P and K fertilization were
obtained in the two seasons with 100-seed weight and seed contents of protein, P and
K, while these were true for number of seeds/pod and seed yield in the first season
only. Effects of P and K being generally in favor of foliar application of 5 kg KS + 10 kg
SSP or 10 kg KS + 5 kg SSP under conventional tillage system (Table 5).

Regarding the interaction effects between foliar P and K application and planting
distance, the results in Table 6 show clearly that the studied yield traits and seed yield
were significantly affected by this interaction during the two seasons except plant
height and number of seeds/pod which were significantly affected in the first season
only. The interaction between foliar P and K application of 5 kg KS + 10 kg SSP and
planting at 30 cm distance gave the highest values for seed yield and yield traits. Seed
contents of protein, P and K were also significantly affected by the interaction between
foliar P and K application and planting distance; however, no specific trend was ob-
served (Table 7).

The interaction among the studied treatments , i.e. tillage system, foliar P and K
application and planting distance indicated that only seed contents of protein and K
were significantly affected by this interaction , however , no specific trend was noticed

(Table 8 ). Faba bean seed yield and its components were not significantly affected.

It could be stated that planting two plants / hill on both sides of the ridge , 30
cm. Apart between hills with the conventional tillage system and foliar application of
the supernatent of soaked 5 kg KS + 10 kg SSP / fed could be recommended for grow-

ing faba bean under the conditions of Mallawy district.
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Table 2. Effect of tillage and planting distance on some growth characters , yield and

yield components of faba bean as well as seed contents of P and K and pro-
tein during the growing seasons 1999/2000 and 2000/2001

Characters| Plant No. No. | No. | Seed |100-seed | Seed yield | Protein| P K
height [branches | pods [seeds | weight | weight [(ardab*/fed.)| (%) (%) (%)
Treatments (cm) /Plant | /Plant | /Pod |{/Plant(g) (9)
Tillage system 1999/2000 Season
Tillage 107.9 | 3.22 |19.322.89 | 24.19 58.16 9.4 25.83 10.408| 0.891
No-tillage 106.98| 2.86 |[18.03|2.78 | 22.47 56.07 8.92 26.63 |0.428 | 0.949
L.S.D (5%) 1.32 0.70 0.30 {0.04 | 0.23 1.39 0.06 0.11 }0.018| 0.010
2000/2001 Season
Tillage 108.48  2.74 |20.20 | 2.50 | 24.75 69.22 9.89 26.67 [0.408 | 0.956
No-tillage 107.56 | 2.61 17.78 | 2.46 | 22.95 66.19 9.13 24.95 | 0.379] 0.994
L.S.D (5%) N.S. N.S. 0.20 | N.S. | 0.60 1.04 0.25 0.96 |0.007|0.024
Plant distance 1999/2000 Season
10 (cm) 114.89| 228 |14.57|2.58 | 16.78 53.21 6.82 24.68 |0.412]0.963
20 (cm) 105.72| 3.02 [18.78|2.86 | 23.33 56.90 9.39 26.77 |0.408| 0.873
30 (cm) 101.72| 3.82 |22.693.07 | 29.88 61.24 11.27 27.71 |0.435(0.923
L.S.D ( 5%) N.S. 0.09 0.25 |0.02 | 0.39 1.69 0.08 1.78 [0.016] 0.022
2000/2001 Season
10 (cm) 11417 219 [15.44 224 | 17.49 62.24 7.84 25.45 [0.376 | 0.950
20 (cm) 106.39| 2.47 [19.27 | 2.50 | 24.17 68.21 9.78 25.17 10.403 | 0.996
30 (cm) 103.50 | 3.35 |22.25|2.69 | 29.89 72.66 10.91 26.81 10.401)0.979
L.S.D ( 5%) 0.64 0.18 0.32 |0.03 | 0.39 0.85 0.13 0.78 |[0.011}0.019

*ardab= 160kg
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