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ABSTRACT

Two field experiments were carried out at Gemmeiza Agricultural Research
Station Farm during 1998 and 2000 seasons to study the influence of two potassium
fertilizer forms, i.e. potassium sulphate and potassium chloride at three different rates
0, 30 and 60 kg K.Offad on yield, yield components, NPK, and total carbohydrates
contents of onion and soybean.

1. Onion

The obtained data indicated that fresh and dry weights of bulb and onion bulbs
yield / fad (as fresh and dry weights) was higher with K;SO4 than those treated with
KCI. Application of 30 and 60 kg KO/ fad significantly increased fresh and dry weight
(9) of bulb and, bulbs yield / fad. (as fresh and dry weights), compared to untreated
plants. On the other hand, increasing K fertilizer levels from 30 to 60 K0/ fad did not
affect bulbs yield / fad (as fresh and dry weights) as well as fresh and dry weights of
bulb.

The NPK content and total carbohydrates in bulbs tended to increase with
application of K;SQs, compared to KCI. Increasing applied K levels to 30 and 60 kg
K20 / fad led to increase P and K contents of bulbs whereas bulb N content did not
affect by incremental dose of K.

2. Soybean

Yield components of soybean i.e. number of branches / plant number of
bods/plant, number of seeds/body, bod weight, seed yield/plant and 100- seed weight
ware not significantly affected by potassium source. Seed and straw yields of
soybean, fertilized with K;SQs, was higher than those treated with KCI. Application of
30 and 60 kg K0/ fad increased number of bods/plant, number of seeds/bod, seed
yield/plant, seed yield/ fad compared to control.

The N, P and K contents were not significantly affected by potassium source or
levels. .
From the aforementioned results it can be concluded that for high yield
production of onion and soybean potassium fertilizer, must be applied at 60 for onion
and 30 for soybean Kg K20/ fad as potassiumn sulphate.

INTRODUCTION

The importance of potassium fertilization in Egyptian agriculture has
been arised since the completion of the High Dam, because of deposition of
the suspended Nile silt in the upstream of the formed lake. The Nile silt was a
source to suplaty the Egyptian soils with K-bearing minerals during the
seasonal floods. Though, Egyptian soils are rich in potassium, sporadic
responses of several crops to applied K even under higher availability have
been reported (Abd El-Hadi, 1989; Abd El-Hadi et al., 1990 and Abd El-Hadi
et al., 2002). This is due to the existence of a dynamic equilibrium among the
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various forms of K in soil.However, continuous crop removal without
replenishment is likely to cause an irreparable damage from soil fertility point
of view.

Sulphate of potash (50% K,O and 18% S) is the preferred form of
potash fertilizer in Egypt on account of its sulphur content low salt index,
nonhygroscopicity and free of chloride as, compared to sulphate of potash,
muriate of potash or (potassium chloride, 60% K,0) is a cheaper source of
potash but it contains 48% chlorine which contributes to the phenomenon of
soil salinization.

The comparative effects of potassium suiphate and potassium chloride
have been studied in many countries. In Pakistan, Bakhsh et al.(1986)
reported that b oth p otassium suiphate and potassium chloride were almost
equally effective on wheat yield in calcareous soils, clay loam in nature but
potassium sulphate out-yielded potassium chloride. However, in South
Dakota, USA, spring wheat showed grain yield increase due to potassium
sulphate fertilization on soils that tested very high in ammonium acetate
extractable K. Soil and plant analyses indicated that the yield increases on a
very high K-testing soils were due to the Cl in the potassium chloride and not
to the K (Fixen et al., 1986-a). In another experiment (Fixen et al., 1986-b)
they reported that a critical wheat plant Cl concentration of 1.59/kg for whole
plant at head emergence assured 96% of maximum grain yield and soil levels
> 435 kg/ha (60 cm depth) or 75 kg/ha (120 cm depth) were adequate for
near maximum wheat yield.

On sandy soils in Morocco, Badraoui et al. (1997) compared the effect
of potassium sulphate and potassium chloride on sugar beet. They found that
both fertilizers had positive significant effects on root yield, sugar percentage
and total extractable sugar. Krauss (1993) reported that when designing a K
fertilization programme one should not forget the influence of the
accompanying anion which modifies the efficiency of K in its role in nutrients
efficiency. The accompanying anion of K fertilizer can interfere also with the
availability and efficiency of those nutrients fixed at high pH such as
phosphorus and micronutrients. As regard to potassium fertilizer effect, El-
Kalla and El-Kassaby (1982). El-Kafoury (1986), Muzika (1986), Hanna - Alla
et al. (1991), Leilah and Mostafa (1993) and Hegazy (1997) reported that
potassium fertilizer plays a significant role in increasing growth and yield of
onion. In this respect, Haggag et al. (1986) showed that the addition of
potassium significantly affected total yield / fad, bulb weight and percentages
of both TSS and dry matter in bulbs.

Increase in applied K increased plant height ( Bharati et al., 1986).
Moreover, Hudak et al. (1989) found that.increasing K fertilizer rates from 0 to
40 Ib K,0 / acre increased seed yield of soybean. Sabbe and Ridley (1989)
reported that the effect of K fertilizer on seed yield of soybean was not
significant.

The aim of the present work is to study the effect of forms and rates of
potassium application on yield and its components of onion and saybean.
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MATERIALS AND METHODS

Two field experiments were conducted in the two successive seasons
of 1999 and 2000 in the Experimental Farm of Gemmeiza Agricultural
Research Station Gharbia Governorate to study the effect of forms and levels
of potassium fertilizer on yield and yield componets of onion and soybean.

1- Winter Season {Onion) :

Seeds were sown in nursery on October 17", while transplanting took
place on January 1%, Transplants were laied at 7.0 cm apart on both sides of
ridges. The plot area was 25 m? { 5 x 5 ), each plot consisted seven ridges
each of 5§ m. long and 70 cm width.,

The treatments were arranged in split-plot design with four replicates.
The main plots contained the potassium forms i.e (1) potassium sulphate (2)
potassium chloride. The sub-plots were assigned for the three levels of
potassium i.e 0 , 30 and 60 Kg K, O/ fad. The quantity of potassium ferrilizer
was divided into two equal doses the first was applied befor transplanting and
the second one was applied at one month later. Trible super phosphate
(37.5% P,Qs) was applied before transplanting at the level of 30 kg P,0s / fad
and ammonium nitrate (33.5% N) was applied at the level of 90 kg N / fad to
equal doses one and two months after transplanting. e

The other different agronomic practies were applied in the usual
manner for onion production.

The Soil of the experimental site is clay loam in tcxture with pH value
equals 7.9 (in 1: 2.5 suspention). Available N , P and K contents were 40, 8
and 440 ppm, respectively.

Harvesting was took — place on June 1*. the total buibs weight for esch
plot was recorded, representative samples were taken and oven dried at 70
°C till a constant weight then kept for chemical analysis.

Nitrogen was determined in oven drie bulbs using the micro-kjeldahl
method as described by Chapman and Pratt (1961). Phosphorus was
determined colorimetrically according to Hesse (1971). Potassium content
was determined using a flame photometer. Total carbohydrates was
determined in bulbs according to Miller (1959).

All collected data were statistically analyzed according to the
procedure described by Snedecor and Cochran {1967).

2. Summer season (Soybean).

At the same locaion sowing of soybean seeds took ~ place on June
16" Seeds were drilled on the ridges at the rate of 40 kg / fad. Seeds were
inoculated with effective strain of Rhizobium japonicum just before pianting.
Seed of soybean were sown ln hills 5 cm. apart, on one side of ridges. The
plot area was 25 m® (5 x 5 ) each ridge 5 m long and 60 ¢cm width. The
treatments were arranged in split-plot design with four replication. The main
plots containe two potassium forms i.e (1) potassium sulphate (2) potassium
chloride. The sub-plots were assigned the three levels of potassium i.e 0, 30
and 60 kg K;0O / fad. The quantity of potassium fertilizer was divided into two
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equal doses one haf was applied at sowing time and second half was added
before the second irrigation. Incouraged dose of nitrogen fertilizer was added
at the rate of 15 kg N / fad as urea (46.5 N) before the first irigation. Trible
super phosphate (37.5% P,0s) was added at the rate of 30 kg P,Os / fad at
sowing time. The recommended culrural practices for growing soybean were
performed. )

At harvest time ten guarded plants were randamly taken from each
sub- plot at full maturity to measure seeds weight / plant, plant height,
number of branches / plant, number of bods / plant, number of seeds/bod,
bod weight, and 100- seed weight were recorded. The inner three ridges in
each sub-plot were harvested to determine seed yield per plot and concerted
into kg/ feddan. Representative samples of seeds were taken from each
experimental plot and oven dried then kept for chemical analysis. (N, P and
K).

RESULTS AND DISCUSSION
1- Onion
A- Frsh and dry weights :

Significant differences between the two forms of potassium in buib
weight (g) and total yield (ton / fad) as fresh and dry weights (Table 1).
Potassium sulphate surpassed potassium chloride in a forementioned
characters. In general, the increments in fresh and dry bulb weights as well
as total yield as (fresh and dry weights) due to appicution of potassium
sulphate were 6.385%, 9.476% , 3.049% and 3.894% compared to potassium
chloride respectively. The superiority of potassium sulphate may be attributed
to role of K,O and SL in nutrients uptake as well as the nutrient balanc which
the increase of organic compounds through photosynthesis. These results
are in agreement with those obtained by EL-Kabbany (1991) .

Moreover, the plant height was not significantly affected by potassium
forms.

Regarding the effect of potassium levels data presented in Table 1
reveal that application of 30 and 60 kg K;O/ fad significantly increased bulb
weight as fresh and dry weights and total yield as (fresh and dry weights)
compared to control. The increments in bulb weight and total yield as fresh
and dry weights due to application of 30 and 60 kg K;O / fad were 31.6% ,
13.6% , 57.2% , 50.7% , 9.7% , 6.2 , 31.1% and 22.9% compared to the
control, respectively. However the differences between 30 and 60 kg KO /
fad not rech the level of significances in aforementioned characters. The
results are in harmony with those obtained by Sirry et al. (1974). El-Kalla and
El-Kassaby (1982), Haggag et al. (1986) , Hann - Alla et al. (1991), Lielah
and Mostafa (1993) and Hegazy (1997).

Significant interaction effect was found between potassium forms and
levels in dry bulb weight as well as total fresh and dry yields.

Application of 60 kg K,O/ fad as K, SO, resulted in maximam total
fresh and dry vyields.
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Table 1 : Effect of forms and levels of potassium on the yield and its
components of onion.

} Characters Plant height Bulb Buib Total fresh Total
(cm) f_resh ‘dry yield dry yield
Treatments weight {g) weight(g) | (ton/fed) . (kg fed) |
Potassium forms ;
K280, 59.800 84.600 7.269 9.279 783.300 |
KCL 57.600 70.883 6.546 8.638 716.263
F-test NS * * : i :
Potassium levels
O Kg KO/ fed. 57.000 67.550 5.080 8.505 639.576
30 Kg K:0f fed. 60.800 76.775 7.656 9.032 786.361 |
60 Kg K Offed. 56.600 88.900 7.987 9.337 838.407
LSD 0.05 NS 18.456 1.683 0.534 50.805
K- froms X K-levels [
K.SO. O Kg K:Offed. 57.600 67.550 5.080 8.495 638.786
30 Kg K,Offed. 62.200 70.200 6.960 8.219 711.707 |
60 Kg K,Offed. 57.400 96.050 9.768 10.122 1029.408 |
KCL 0 Kg K Offed. 56.600 67.550 5.080 8.518 640.367 |
30 Kg K;Offed. 59.600 85,850 8.353 8.846 860.015 |
60 Kg K;Offed. 56.000 81.750 6.205 8.550 647.406 |
LSD 0.05 NS NS 2.380 0.755 71.850 |

B- Bulb N, P and K contents :

The treatments effect on bulb N, P and K contents are shown in Table
2. Application of potassium fertilizer as potassium sulphate resulted in
significant increase in P and K contents. The Same trend was found in buib N
content but not significantly. In this concern, El-Tawail (1988) showed that
application of potassium sulphate caused a slight increase in N, P and K
contents comared with application of potassium chioride.

Increasing K applied levels from 0 to 60 kg K,O / fad led to increase N,
P and K contents in bulb (Table 2). In bulb except N, either P and K contents
increased significantly with increasing K levels.

The benefical affect of K fertilization on N, P and K contents was also
observed by Hanna- Alla et al. (1991) and El-Gamili, Aida and Abd E!-Hadi
(1996).

Regarding the interaction effect of potassium forms and levels, data
showed that application of 60 kg K,O/ fad. as potassium sulplate resulted in
the highest bulb content of N, P and K.

C. Total carbohydrates :

Total carbohydrates in bulb was significantly decreased with
application of potassium silphate compared to potassium chloride (Toble 2).

Increasing K fertilizer level generally resulted in increasing total
carbohydrates in bulb.

The interaction between the forms and levels of potassium fertilizer did
not induce marked effects on this trait.

Finally it can be concluded that application of 60 kg K,O / fad in the
forme of potassium sulphate consider the best treatment for onion production.

5133



Darwish, A.A.

Table 2 : Effect of forms and levels of potassium fertilizer on N, P, K
and total carbohydrates contents of onion.

Characters Total
carbohydrates :/t f/: :/i
Treatments % |
Potassium forms !
K2S04 68.458 1.873 0.372 2.524
KCi 69.580 1.868 0.362 2.391
F-test * NS . *
Potassium levels
0 Kg Kz O fed. 66.100 1.866 0.344 2.011
30 Kg Kz O fed. 68.500 1.888 0.368 2.528
60 Kg K20 fed. 72.450 1.916 0.390 2.834
LSD 0.05 0.843 NS 0.0007 0.0666
K- froms X K-levels
K.SOs 0 Kg K20 fed 66.280 1.793 0.346 2.020
30 Kg K;0 fed 69.280 1.898 0.372 2.600
60 Kg K2 O fed 37.180 1.928 0.398 2.953
KCI 0 Kg K, O fed 65.886 1.820 0.342 2.003
30 Kg K;O/fed 67.725 1.878 0.362 2.455
60 Kg K,Of/fed 71.725 1.905 0.383 2.715
LSD 0.05 NS NS 0.0007 0.666
2. Soybean

A. Yield and yield components :

Data in Table 3 show that forms of potassium application had no
significant effect on plant height, number of branches / plant, number of bods
/ plant, number of seeds / bod, bod weight , seed yield/ plant and 100 seed
weight. Whereas, seed yield kg / fad, and straw yield ton / fad was
significantly affected. Seed and staw yields increased when form of
potassium was potassium sulphate. The incroment in seed yield due to
application of potassium sulphate was 5.8%, compared to potassium
chioride.

Regarding the effect of potassium levels, data presented in Table 3
reveal that application of 30 and 60 kg K,O/ fed significantly increased seed
yield / fad. The increments in the seed yield due to application of 30 and 60
kg KO/ fed were 16.5% and 12.3%, respectively compared to control. These
results are in harmony with those obtained by Rahman et al. (1978) and El-
Batal and Sawsan (1992). Abdel Salam (1992), reffered that the increases in
seed yield might be attributed to the increases in number of bods/ plant. The
seed yield was not significantly affected when potassium fertilizer level
increased from 30 to 60 kg K,0/ fad.
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No significant interactioh effect was found between potassium forms

and levels (Table 3).
B. Seed N, P and K contents :

Dada listed in Table 4 show that N, P and K contents were not
significantly affected by either forms or levels of potassium fertilizer. No
significant interaction effect was found between potassium forms and levels
Table 4.

Finally it can be concluded that application of 30 kg K,O / fad in of
potassium sulphate consider the best treatment for soybean production.

Table {4): Effect of forms and levels of potassium fertilizer on N, P and
K contents of soybean.

Characters N [ P K I
Treatments % % %
Potassium forms
K2S04 6.293 0.704 1.650
KCL 6.320 0.686 1.650
F-test NS NS NS
Potassium levels
0 KgK;O fed. 6.408 0.666 1.690
30 Kg Kz 0O fed. 6.283 0.726 1660
60 Kg KO fed. 6.228 0.693 1.600
LSD 0.05 NS NS NS
K- froms X K-levels
K2S0s 0 Kg KoOfed - 6.400 0.666 1.690
30 Kg K0 fed - 6.180 0.766 1,630
60 Kg Kz O fed 6.286 0.680 1.630
KCL. 0 Kg K20 fed 6.410 0.666 1.680
30 Kg K;Of/fed 6.380 0.686 1.680
60 Kg K.Offed 6.170 0.706 1.560
LSD 0.05 NS NS NS
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