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Abstract

A pot experiment was conducted under greenhouse condition at
Giza to study the response of wheat and Sudan grass plants to applica-
tion of P and K fertilizers and interaction between them in newly re-
claimed soils. Soil samples were collected from El-Salhia, El-Fayoum and
South Sinai. Phosphorus and K fertilizers were added at two rates: 15
and 30 kg P,0g/fed. and 24 kg K,0/fed., respectively alone or in com-
biation.

Data showed clearly that dry matter of both wheat and Sudan
grass plants grown in Fayoum and South Sinai soils were markedly in-
creased by P application at both rates alone or in combination with K
fertilizer. In Salhia soil, wheat plants responded significantly to P applica-
tion along with K. however, they were not affected by application of P or
K individually. Dry matter of Sudan grass grown on the same soil in-
creased significantly by addition of P alone at the two rates and by the
higher rate when applied along with K.

In general nutrients uptake (N, P and K) of wheat and Sudan
grass plants grown in Salhia, Fayoum and South Sinai soils gave the high-
er values when the combination of the high rate of P and the low rate of
K (PZKJ) was added while the low rate of K alone recorded the lowest
increase.
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INTRODUCTION

The newly reclaimed soils in Egypt are considered valuable for future agricul-
tural expansion. Great attention should be taken with respect to their nutritional
status. These soils are deficient in most of the essential macro- and micro-elements
which should be added to maintain high productivity of crops grown on such soils.
Many investigations dealt with fertilizer application to sandy soils in Egypt (Sabet et
al. 1963, Abd El-Salam et al. 1964, Ozoris et al. 1977 and Abd El-Hadi et al. 1987).
Some of these researches revealed the problem of unbalanced nutrition through fer-
tilization. El-Saadani et al. (1992) showed that some field crops showed different
responses to levels of N, P and K fertilization in sandy soils. They added that high
levels of fertilizer application were less effective in increasing: the yield of wheat,
faba bean and lupin due to the conditions of unbalanced nutrition in sandy soils. Ex-
periments carried out by Sabet et al. (1963) and Abd El-Salam et al. (1964) showed
response to many elements but not K in sandy soils.

On loamy soil, Rashid et al. (1990) showed progressive increase in wheat
yield with increasing doses of both phosphorus and potash. They added that response
to phosphorus was more pronounced than to potassium.

Aslam Main and Ali (1990) showed that NP application compared to N alone
caused a significant increase in the yield and yield components of rice and wheat.
However, K application even at higher level did not show positive response for the
yield of the two crops over six years period.

In Egypt cultivating summer fodder crops (as Sudan grass) in the new re-
claimed soils aimed to cover the needs of farm animals during summer season. Dry
and fresh forage yields of cowpea and Sudan grass increased significantly by appli-
cation of organic manure and nitrogen rate up to 135 kg N/fed. to calcareous soil
(Abd El-Gawad et al. 1992).

This paper reports on the response of wheat and Sudan grass plants to phos-
phorus and potassium application in newly reclaimed soils and their effect on nutri-
ents uptake.
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MATERIALS AND METHODS

A pot experiment was conducted under greenhouse condition at Giza to study
the response of wheat and Sudan grass plants to application of phosphorus and potas-
sium fertilizers in newly reclaimed soils. Soil samples were collected from El-
Salhia, El-Fayoum (kom Oshim) and South Sinai (Agric. Res. Station). Texture and
some chemical properties of these soils were determined (Table 1). The pots were
arranged in complete randomized block design. Six kgs of each soil were placed into
each pot. Wheat grains (Sakha 69) and Sudan grass grains (1.5 g/pot) were sown.
Wheat plants were thinned to 10 plants/pot after 15 days from sowing. Phosphorus
as Ca- superphosphate (Corresponding to 15 % P>05) was added at two rates, 1.5
and 3 g/pot (15 and 30 kg P,0cg/fed. respectively, before sowing. Potassium as K-
sulphate (48% KZO) at two rates, 0.75 and 1.5 g/pot (corresponding to 24 and 48
kg K,0/fed. respectively) were added in two equal doses after thinning and 15 days
later for wheat. Fertilizers were added in 7 days after sowing and 7 days later for
Sudan grass and other treatments. All pots recieved 4.5 g ammon. Sulphate (20.5 %
N) in three equal doses, after thinning and every 15 days for wheat and at two equal
doses after 7 days from sowing and 7 days later for Sudan grass. Wheat plants were
harvested at booting stage (70 days from sowing), while Sudan grass plants were
harvested after 23 days from sowing. Dry matter for each crop was recorded. N, P
and K contents were determined in the digested solution according to Jackson
(1973).

RESULTS AND DISCUSSION
1-Dry matter

Data presented in Table 2, showed that in Salhia soil, wheat plants, responded
significantly to P application along with K, however, they were not affected by ap-
plication of P or K individually. It was also noticed that dry matter of Sudan grass
grown on the same soil increased significantly by addition of P alone at the two
rates and by the higher rate when applied along with K. Moreover, wheatplants had
no response to K application alone and dry matter of Sudan grass was decreased by
K application alone.
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Data in Table 2 also showed clearly that dry matter of both wheat and Sudan
grass plants grown on Fayoum and S.Sinai soils were markedly increased by P appli-
cation at both rates alone or in combination with K fertilizer, while the two crops
had no response to K application alone in both soils. Similar results for the effect of
K fertilization on other crops in sandy soils were found by Sabet et al. (1963) and
Abd El-Salam et al. (1964). This behaviour may be due to the nutrient unbalance in
the sandy soil caused by inadequacy of available nutrients.

The response of the two crops to P and K application in Fayoum and S. Sinai
soils was more pronounced than that in Salhia soil and this may be attributed to the
high nutrient content of Salhia soil (Table 1). It could be concluded that plants need &
complete or balanced rations of nutrients to obtain the optimum yield in sandy soils
and calls for caution in the development of fertilizer programs for these soils aiming
at the more efficient and economical usage of fertilizers.

2- Nutrients uptake
a - Salhia soil

The results in Table 3 showed that nutrients uptake by wheat plants increased
under different treatments. Nitrogen and P uptake increase ranged from 4.1 to
39.4% and 13.5 to 46.2 %, respectively. The high rate of K alone gave the lowest
" increase whereas the high rate of P along with the low rate of K (P,K1) showed the
highest increase in N and P uptake. Regarding K uptake by wheat plants, it was also
observed that K uptake ranged from 3.6 to 28.1%. The high rate of K alone Gave the
lowest increase and the highest increase was achieved by application of the high
rates of P and K fertilizers as shown in Table 3.

Concerning Sudan grass, it was noticed that N uptake was increased by the
low and the high rate of P in combination with the two K rates and decreased by oth-
er treatments especially the high rate of K alone which recorded the highest de-
creased (Table 3). On the other hand, P and K uptake increased ranged from 3.5 to
81.1% and 4.7 to 59.3%, respectively. The combination of the high rate of P and the
low rate of K (P,K4) gave the highest increase while the high rate of K alone showed
the lowest increase.
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b - Fayoum soil

Data in Table (4) illustrated that N, P and K uptake by wheat plants were
greatly increased by P application alone or in combination with K fertilizer and the
combination treatment gave the highest uptake of N, P and K. It was also observed
that K treatments alone gave the less increase in nutrients uptake.

Regarding Sudan grass, it was noticed that N uptake was markedly increased
by P application alone or in combination with K while it was decreased by K applica-
tion only. Meanwhile, P and K uptake by Sudan grass were increased by the combina-
tion of P and K fertilizers (P1K, and P,K4) as shown in Table (4).

c - South Sinai soil

Nitrogen uptake by wheat plants increased clearly by P treatment alone or in
combination with K while application of K at the two rates alone decreased N uptake
(Table 5). The combination of the high rates of both P and K gave the highest N up-
take. On the other hand, P and K uptake was increased due to different treatments
used and the combination of the high rates of P and K fertilizers recorded the highest
uptake of P and K. Potassium application alone caused the lowest increase in P and k
uptake by wheat plants.

Regarding nutrients uptake by Sudan grass, data in Table (5) indicated that N
uptake was slightly affected by K application alone. However, P application alone or
along with K increase N uptake. On the other hand, P and K uptake increase ranged
from 12.6 to 213.9% and 15.9 to 236.1%, respectively. The combination of the high
rate of P and K (P,K,) gave the highest increase, while the low rate of K alone re-
corded the lowest increase.

Finally, the above discussion reveals that complete or balanced ratio of dif-
ferent nutrients is necessary to obtain the optimum dry matter and nutrients uptake
in sandy soils.
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Table 1. Some chemical properties and texture of investigated soils.

Properties Salhia Fayoum South Sinai
Av. N ppm 45 15.0 15.0
Av. P ppm 30 3.0 2.0
Av. K ppm 270 145.0 80.0

Ec mmohs/cm

(1:5) 250¢ 1.40 0.67 0.54
pH (1: 2.5) 7.8 7.9 7.7
O.M. (%) 1.2 0.8 0.8

Texture Sandy Sandy loam Sandy loam

Table 2. Effect of P and K application on dry matter (g/pot) of wheat and Sudan
grass plants grown in newly reclaimed soils.

Salhia Fayoum South Sinai
AR Wheat Sudan Wheat Sudan Wheat Sudan
grass grass grass
Control 24.4 16.4 4.3 12.0 2.3 6.1
P1 25.6 21.5 15.8 17.8 10.4 11.6
P2 25.7 20.5 18.0 17.7 15.4 16.3
K1 24.4 15.7 5:1 13:2 2.3 5.9
K2 25.4 14.7 8.1 12.0 2.4 6.9
P1K1 28.6 17.4 16.2 15.0 10.4 11.8
P1K2 26.5 15.1 15.2 21.3 11.4 13.3
P2K2 28.7 22.6 16.7 26.0 14.2 14.8
P2K2 29.0 19.4 18.3 27.5 15.5 14.6
L.S.D.
(5%) 2.23 157 2.787 3.189 2.56 2.035
(1%) 3.24 2.16 3.84 4.394 3.53 2.805
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