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ABSTRACT

A field experiment was conducted in 2002/2003 season at the farm of El-
Serw experimental station (ARC), Domiatta governorate, Egypt. This study aims to
assessment the effect of potassium fertilization (0, 24 and 48 Kg K20/fed) and soil
amendments (Gypsum at rate of 6 ton/fed, FYM at rate of 20m° ffed. and Gypsum +
FYM) on wheat plants irrigated with Nile and drainage water. The obtained data
revealed that:
Wheat grains yield; 1000 grains weight and straw yield significantly decreased under
irrigation with drainage water, but increasing the dose of K-fertilizer significantly
increased them.
On the other hand, application the amendments of Gypsum (at rate 6 ton/fed) or FYM
(at rate 20 m® /fed) either solo or in a mixture of Gypsum (6 ton/fed) + FYM (20 m®
/fed) gave significant increments in the yield components compared with the control
(no-amendment). In general, the mixture of Gypsum + FYM was the more beneficial
treatment on yield components, and was distinct under irrigation with Nile water.
Irrigation with Nile water was more effective on increasing N, P and K uptake (kg/fed)
by grains and straw of wheat than the irrigation with drainage water. While non-
significant differences were noticed between the irrigation with the two types of waters
on N%, P% and K% of wheat straw.
Increasing the dose of potassium fertilizer, in general, significantly increased N%, P%,
K% and their uptake (kg/fed.) by grains and straw of wheat comparing with the control
treatment (KO) under the conditions of irrigation with Nile or irrigation with drainage
water.
N, P, and K (percent) or (kg/fed.) of wheat grains and straw tended to increase
significantly because of treating the soil with any of gypsum or FYM, a mixture of
gypsum + FYM in comparing with the un-treating soil (control) under the conditions of
irrigation with Nile or with drainage water. The superiority in these increments was
noticed for the treatment of (gypsum + FYM) followed, in general, with the treatment of
FYM, then the treatment of gypsum.

INTRODUCTION

Increasing the productivity of crops in most Egyptian soils represent the
greatest hope and national goal in solving the shortage in food production
and in facing the various needs of fast expanding populations.

For sharing in solving the problem of shortage in food production, the
most possible processors of: irrigation crops with different water qualities;
treating soils with sundry natural or chemical amendments as well as
increasing the dose of applied mineral fertilizers were evaluated through the
researches of many scientists. Generally, they reported that the use of some
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of these processors in combination form had given better effects on the soil
properties and on the yield of growing plants than their use individually.

Therefore, it was necessary for resisting the hazards effects of
irrigation with low water qualities, which use for facing the shortage of fresh
water, to use of some of soil amendments. In this concern. many
investigations showed that the application of different organic manures,
gypsum and sulphur in a single-handed form or in combination form protected
the soils from the risks of salinity, then insured better conditions for plants to
grow well (El-Maghraby et al. , 1996 and El-Maghraby1997).

On the other hand, potassium is an essential element for plant
growth not only in regard to its concentration in plant tissues but also to its
physiological and biochemical functions which help plants grow in saline
conditions to tolerate salinity (NIAB, 1982 and Ibrahium et al., 2002). In
addition, potassium may be expected to improve the efficiency of N and P
fertilizers (Kelarestghi and Bahbahanizaden, 1994). In addition, Negm et al.,
2002 stated that treated maize plants with FYM manure as well as potassium
fertilizers were significantly effective in increasing their yield and their
nutrients uptake than those plants that received K- fertilized alone.

The purpose of this current research is to study the response of
wheat plants to treated soil with potassium fertilizer, gypsum and FYM under
the conditions of irrigation with Nile water or drainage water.

MATERIALS AND METHODS

This investigation work was conducted at the farm of the
experimental station of El- Serw (ARC), Domiatta governorate, Egypt. The
main characteristic estimations of the soil as well as the used irrigation waters
and farmyard manure (FYM) were carried out according to Black (1865) and
shown in Tables (1-3).

The experiment was laid out in a two split-plot design with the area
of 21m’for the experimental plot, while all the experimental treatments were
replicated three times. The two main-plots were irrigated with Nile water or
drainage water. Three rates of K,SO, fertilizers, i.e. zero K;O/fed. (K0), 24
K,Offed. (K1) and 48 K;Offed. (K2) were applied as sub main-split
treatments. The sub main split-plots were divided into four sub sub main split-
plots and each of them was treated (before sowing of wheat) with one
amendment of:

o No amendment (control).

e Gypsum (6 ton/fed).

« Farmyard manure (FYM) at the rate of 20 m’ /fed.
e Gypsum (6 ton/fed) + FYM (20 m” /fed).
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Table 1: Some characteristics of the experimental soil under the
conditions of irrigation with different water qualities.

Soil available

e e
5 '§ % S| g | Particlesize distribution (%) nutrients (ppm)
7] £ - 0wl =0
6§ |of|Ts(%d
s | il — = ] E
& S i & i & | 224 Fine | . 38
= & L2 ~| 8 a¥ qand Siit {Clay | £ = N p K
= | a* (%) | (%) | 2O

(%)

Nile 2.71]7.90) 2.27 | 0.57 [21.38[16.10[58.95| Clay | 5.39 | 4.70 | 95.77
Drainage | 4.96 | 7.80 | 2.79 | 0.44 [12.00]18.26 | 68.40 Clay | 262 | 3.90 [104.50

All the experimental plots were received the recommended doses of
nitrogen (100 Kg N/fed. as ammonium sulphate, 20.5% N) and phosphorus
(30 Kg P,Os/fed. as super phosphate, 15.5% P,0s). Wheat grains (Triticum
aestivum L., Giza 168 variety) had been sown in 25/11/2002.

At harvesting, wheat grains and straw yields as well as the weight of
1000 grains were recorded. Samples of grains and straw were oven dried at
70 C until constant weight and ground for chemical analysis. 0.2g plant
samples were digested in a mixture of HCIO, and H,SO, acids according to
the procedure of Chapman and Pratt (1961). Total nitrogen, phosphorus and
potassium in the digested grain and straw solutions were determent by the
distillation in a macro-kjeldahl apparatus (Jackson, 1973), by ascorbic acid
method Hergert (1970) and by Flame photometer (Ryan et al. , 1996),
respectively.

The obtained data were exposed to proper statistical analysis of
variance (ANOVA) by using the Minitab program (Barbara and Brain, 1894),
and then the least significant differences (LSD, at 5%) were calculated.

Table 2 Some chemical properties of irrigation waters.

Sources of irrigation water
: _— Nile Drainage
Chemical characteristics ntar i
EC.dS/mat25C 0.69 2.34
Cations:(meg/l)
Gca" 2.83 3.43
Mg™ 1.69 511
Na* 3.23 17.99
K" 0.24 0.39
Anions: (meg/l)
COs 0.32 1.04
HCOy 3.23 3.83
cr 2.40 17.69
S04 2.04 4.67
N (ppm) 0.66 0.70
P (ppm) 0.59 0.78
Fe (ppm) 0.50 0.
Mn (ppm) 0.vv 0.rv
Zn _ (ppm) 0.=o 0.5 |
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Table 3 Main characteristics of the used Farmyard manure (FYM).

Total elementals (%) 1

0.M.% 0.C.% CIN N P K |

10.50 5.89 23.68 1.50 0.29 3.76 |
RESULTS AND DISCUSSION

The yield components of wheat:
The values of wheat grains yield, 1000 grains weight and straw yield
were used to express the yield components.

Effect of irrigation water quality:

The yield components of wheat were shown in Table 4. These data
show that all the parameters of the yield components significantly were
decreased because of irrigation with drainage water. The relative decrement
percent of grains yield, 1000 grains weight and straw yield were 21%, 2% and
16%, respectively. The decreasing in yield components was attributed to
increasing both soluble salt contents and osmotic pressure of the soil solution
due to increasing EC of drainage water, which exceeded = 3 times more than
EC of Nile water (Table 2). The less water flow from the soil into the plant will
be occurred which negatively reflected on physiological processes, metabolic
activities and growth of plants (Bayoumi et al., 1997).

The role of potassium fertilization:

As shown in Tables 4 and 5, increasing the dose of K-fertilizer
significantly increased the yield components of wheat. Whereas, the values of
(1.P,%) for wheat grains yield, 1000 grains weight and straw yield increased
with increasing the dose of K-fertilizer. The (1.P,%) values were more
pronounced in soils irrigated with drainage water than those irrigated with Nile
water. This trend based on that increasing the dose of K-fertilization
enhanced K-uptake by the plants grown under saline conditions. This will
lead to decreasing Na uptake by those plants and then decreasing (Na/K)
ratio inside them, which reflected on the improvement of growth and yield of
these plants (NIAB, 1982). In general, these results could be explained by the
findings of Bringeer (1980) who stated that increasing wheat grain yield as a
result of increasing K-fertilizer dose was parallel by 2 greater area of flag-leaf,
being a major source of assimilates for the developing grains. Additionally,
the leaves had higher chiorophyll contents and succulence at harvest
indicating that, the high K-application treatments were less senescent. Grain
yield increase could, therefore, be due to higher photosynthesis. He added
that the potassium nutrition increased the grain weight and the number of
grains/ear.

The role of soil amendments:

As reported in Table 4, the application of Gypsum (at rate 6 ton/fed),
FYM (at rate 20 m* /fed) either single or in a mixture of Gypsum (6 ton/fed) +
FYM (20 m® ffed) gave significant increments in all the yield components
compared with the control (no-amendment), under all the other experimental
treatments.
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Table 4: Yield components and nutrients contents of grains & straw of
wheat plants as affected by

different experimental

treatments.
Experimental treatments Yield components Nutrients Nutrients content,
content of grains| of straw (%)
(%)
5 ; 2
- @ B o 0 5 =
s 223 | & |5 |szolid
-] 225 £ g8 a2 rE.n =3 N | P
o = 832 ° (G g = 2~|" o K N P K
5 £5% | 8 : |8 E
E - B < "
= N
o .
¥ [Control 10.157 | 34.827 |2.540(1.200|0.306/0.322/0.202|0.263|1.156
§ o [Gyps 11.057 35.227 (2.646(1.217(0.310)0.371)0.212|0.270(1.162
X § FYM 11.280 35.273 |2.593{1.337/0.321/0.347)0.231|0.299(1.163
= Gyps+FYM 12.633 | 35.663 |2.663)1.460(0.32310.363/0.233|0.311|1.168
5 3 Control 10.907 | 35.437 |2.7171.246(0.312/0.36100.214{0.272(1.172
= "?., Gyps 11.827 | 35.303 |2.793|1.357(0.311)0.43200.223/0.274 (1.205
% ﬁ FYM 12.143 38.907 [2.870{1.437]0.331)0.413(0.233{0.320(1.211
§ = X Gyps+FYM 13.480 | 40.003 |3.050(1.530/0.330/0.436/0.237/0.324|1.213
x & :F
o [Control 11.360 | 35.943 [2.650(1.300/0.315/0.3700.231{0.282(1.202
@ Gyps 12.387 | 37.617 |2.850(1.327(0.324/0.4400.222{0.286 1.220
x FYM 12.513 40.843 [2.997|1.493]0.343/0.433)0.237/0.332(1.223
= :'2’ Gyps+FYM 13.880 | 46.050 |3.220|1.540(0.335/0.443/0.242/0.334(1.224
< S '
- [Control 8.180 34.140 [1.960|1.283|0.303/0.346/0.203{0.264 1.163
c?,. Gyps 8.500 34.663 (2.040|1.397/0.321/0.370[0.222/0.274|1.176
5‘. FYM 8.813 35.063 |2.200|1.353|0.324/0.335/0.231|0.3121.182
§ E Gyps+FYM 9.453 35.327 |2.267|1.477|0.335/0.372/0.234{0.325/1.184
x 2
5 -
E 91 Control 8.737 35.000 |2.057|1.243 0.3120.336E.221 0.274{1.211
@ < Gyps 9.203 35.457 [2.173(1.247]0.32500.431)0.221/0.276|1.212
- & [FYM 9.820 38.077 |2.483|1.347/0.331/0.414/0.236/0.313|1.215
% = X [ Gyps+FYM 10.380 40.150 |2.880(1.510/0.327/0.442/0.240{0.322|1.220
8 x S
g iControl 9.203 35.643 |2.117|1.343|0.316/0.397)0.232|0.270(1.142
< Gyps 9.607 36.110 |2.280{1.320/0.327/0.436/0.222|0.285|1.222
& [FYM 10.050 | 40.760 [2.590(1.477|0.344/0.424/0.235/0.319(1.226
E z Gyps+FYM 11.177 | 43.367 (3.030{1.520(0.3320.443(0.241/0.333|1.222
¥ =
* (Ardab of wheat grains = 150 kg.)
0, .
",—',fi"g%f%l(',, 0.068 0.079 0.023 ns 0001 0002 ns ns ns
K.fertilizrers (K) 0.083 0.097 0.028 0.003 0.002 0.003 0.001 0.002 0.013
Amendments (Am) 0.096 0.112 0.032 0.004 0.002 0.003 0.002 0.002 0.015
0.235 0.275 0.078 0.009 0.005 n.s 0.004 0.005 n.s

I xKx Am
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Table 5: Increment Percent (I.P,%) in yield components as affected by
increasing k- fertilizer dose and different amendments under
irrigation with different waters.

Increment Percent (%)
Types of

Irrigation : a
water Toksivants Grains yield 100 grains Straw yield |
weight |

Nile K(0) 0.00 0.00 0.00

Water K (1) 7.15 6.14 9.46

K (2) 11.11 13.80 12.18

. K (0) 0.00 0.00 0.00

Dﬁ‘a“;?e K() 9.12 6.82 11.95

K (2) 14.56 11.99 16.90

Control 0.00 0.00 0.00

Nile Gyps 8.78 1.83 227
Water FYM 10.83 8.30 6.82 |
Gyps+FYM 23.34 14.60 12.88 J
Control 0.00 0.00 0.00 |
. Gyps 4.55 1.38 5.88 |
D\r,?,;“g?e FYM 9.81 8.70 1863 |

Gyps+FYM 18.72 13.42 33.82

On the other hand, as shown in Table 5 the highest increments (%]in
wheat grains yield and 1000 grains weight, due to application of the
amendments, were more pronounced under irrigation with Nile water. While
the contrary trend was noticed in straw yield, whereas the highest increment
% in their values were noticed under irrigation with drainage water. In
general, the mixture of Gypsum + FYM was the more beneficial treatment,
whereas it gave higher I.P %; in all the components of yield; than the two
others amendments which added in solo form. The effects of the Gypsum +
FYM mixture was possibly due to their beneficial effects on the
physicochemical properties affecting plant growth, e.g. soil structure,
available water, soil salinity and acidity as well as the availability of nutrients
in soil, thereby wheat plants will have a favorable environmental conditions
with low salt and moisture stress to grow better (El-Maghraby, 1997). The
positive roles of amendments added solo or in combination on plants grown
under saline conditions were researched by El-Maghraby et al. (1 996).

Nutrients content of wheat grains and straw:
Effect of irrigation water quality:

Data presented in Table 4 showed that irrigation of wheat plants v
Nile or Drainage water did not significantly affected on N% of grains. while
P% and K% of wheat grains were significantly increased as a resuit of
irrigation with drainage water. On the other hand, non-significant differences
were noticed between the irrigation with the two types of waters on N%, P%
and K% of wheat straw. These results could be enhanced by those obtained
by Bayoumi et al., 1997.
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Nevertheless, the mean values of N, P and K uptake by wheat
grains were 24,6 and 5.78 and 7.08 (kg/fed) respectively under irrigation with
Nile water, and the identical values under irrigation with drainage water were
19.35, 4.59 and 5.66(kg/fed). As for the mean values of nutrient uptake by
wheat straw, were 6.23, 8.33 and 33.05 (kglfed) under the conditions of
irrigation with Nile water and 5.34, 6.95 and 28.02 (kg/fed) under irrigation
with drainage water for N, P and K, respectively. The abovementioned values
indicated that the irrigation with Nile water had being more effective on
increasing the uptake of nitrogen, phosphorus and potassium by grains and
straw of wheat than the irrigation with drainage water.

The depressive responses in nitrogen status for salinity had been
observed by Gawish et al. , 1999 who suggested that such reduction may be
due to disturbance in water absorbed and the decreased in root permeability.
Other possibility may be due to high CI' in nutrient media, which restrict
nitrate uptake (Jones and Hashim, 1991). In addition, Chaudhary et al., 1974
mentioned that decreases in P-uptake by wheat plants with increasing salinity
might be due to the reduction in roots growth, which are reflected on
reduction in the surfaces area of roots contacted with P. Other possibility is a
competitive effect of CI as suggested by Papadopoulos and Rending (1983).
Also, the high level of salinity might causes P precipitation and consequently
reduces P- availability to plants (Papadopoulos et al., 1985). On the other
hand, decreasing K-uptake due to irrigation with saline water, contain Na* ion
as a dominant cation, could be attributed to the competitive effect of Na® ion
(NIAB, 1982).

The role of potassium fertilization:

Regarding the effect of potassium fertilization, the data presented in
Tables 4 and 6 show, in general, that N%, P%, K% and their uptake (kg/fed.)
by grains and straw of wheat were significantly increased with increasing the
dose of potassium fertilizer comparing with the control treatment (K0) under
the conditions of irrigation with Nile or Drainage water. On the other hand,
data in Table 6 reveal that increasing the doses of potassium fertilization
were more beneficial in enhancing P and K uptake by grains as well as N and
Kug =-2 by straw of wheat plants irrigated with drainage water, whereas their
I.P { = values were higher under the conditions of irrigation with drainage
than their corresponding values under irrigation with Nile water. This may be
due to the physiological and biochemical functions of K, which help the plants
to grow well under normal conditions or under saline stress, and hence could
be able to absorb more nutrients from soil (lbrahim et al. , 1986). Also,
(Dahdoh, 1997) reported that the application of K increased N, P and K
concentrations in wheat.

The role of soil amendments: .

As shown in Tables 4 and 6 N, P, and K (percent) and’ (kg/fed.) of
wheat grains and straw were, in general, significantly increased because of
treating the soil with any of gypsum or FYM or a mixture of gypsum + FYM in
comparing with the un-treated scil (control) under the conditions of irrigation
with Nile or with drainage water.The superiority in these increments was
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noticed in the soil treated with (gypsum + FYM) followed, in general, with
soils treated with FYM and those treated with gypsum.

Table 6: Mean values of N, P and K uptake (kg/fed.) by grains and straw
of wheat and their increment percent (I.P,%) as affected by
increasing K-fertilizer dose and different amendments under
irrigation with different waters.

" Wheat Grains Wheat Straw ]
o |
= N P K N P K |
« 2

x c

ES E

— — — _— — — —

[ ) _— Q — ] Q —_ [} P ) —
33| 3 |[83|E|$3|g|f2|p|23 2|52 |2 (528
g = 20| |BEO|& | B0|(%)| 8% | |2%|a |29
=

-
[
o

K (0) 22.07 0 | 533 594 | 0 | 086 | 0 455 (0
Nile K (1) 25.26| 15| 5.82 7.45 | 25| 0.97 | 13 5.14 |13

K (2) 2661|27| 621 | 17| 784 | 34| 1.02 | 19| 1.36 | 27| 5.35 |18

K (0) 1806| 0 | 419 | 0 | 467 [ 0 [072 | 0 [ 095 | 0 |378 |0
Drainage K (1) 1912 6 | 463 | 11 599 [ 28] 0.83 | 15| 1.07 | 13| 437 |16
Water K(2) 212518 495 | 18] 6.38 [ 37 088 [ 22| 113 | 19| 4.52 |20
Control |20.25] 0 | 504 | 0 [569 [ 0 085 [ 0 | 108 | 0 [ 466 |0
Nile Gyps 2204|173 556 | 101731 ]28]091 | 7 |115[ 6 4956
Water FYM 25.56| 26| 5.96 | 18| 7.15 | 26 |0.99 16| 1.34 | 24 {507 |9
Gyps+FYM[30.19] 49| 659 [ 371 8.28 [ 46| 106 | 25| 1.44 | 33 5.37 |15
Control |16.85| 0 | 405 | 0 [ 493 | 0 [ 067 | 0 | 082 | 0 |3.59 |0
Gyps 18.04| 7 | 443 | 9 | 563 [14[ 072 7 | 090 [10|3.90 |9
FYM 1997|19| 478 | 18] 566 [ 15]| 0.85 | 27| 1.14 | 39 | 438 |22
Gyps+FYM [23.30| 38| 5.14 [28 [ 6.50 [ 32| 098 [ 46| 1.34 | 63 | 495 38

oo
-
[
(o]
-
A

Drainage
Water

The values of |.P (%) in Table 6 indicate that the beneficial effects of
these amendments in increasing N, P, K-uptake (kg/fed.) by grains were
more obvious in wheat plants irrigated with Nile water than those which
irrigated with drainage water. Nevertheless, an opposite trend was noticed in
straw, whereas the beneficial effects of applied amendments in increasing
these nutrients uptake (kg/fed.) by straw were more obvious under the
conditions of irrigation with drainage water than Nile water.

The possibility of FYM to provide plants with their essential elements
and their effects on soil characteristics was discussed along time ago with
many scientists. Saber (1997) stated that F.Y.M provide soil with nutrient
elements during their decomposition, attention needs to be paid to the
weather and time of application to prevent the losses of N, P and K, which
usually take place during the decomposition of the fresh F.Y.M in soil. El-
Maghraby (1997) reported that the favorable effect of manures on increasing
N, P and K contents of wheat plants is partly due to the physicochemical
properties of the soil as well as the role of organic manures on the supply of
nutrients. Where the decomposition of such materials induced the slow
release of nutrients in available form to plants throughout the growth pericd.
In addition, organic manures influence the physical, chemical and biological
properties of the soil, which, in turn influence the development of the growing
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plants (FAQ, 1977). Also, the studies of Sakr et al. , (1992) on wheat and
Negm et al., (2002) on com showed that application of F.Y.M increased
significantly N, P and K contents in the studied plants.

On the other hand, chemical amendments, which are commonly
used, include (CaS0,.H,0) and the elemental sulfur, which could be oxidized
biologically in soil to produce H;SO, which react with native CaCO, to form
CaSO0, (Curtin et al., 1993). The addition of acid form amendment lowers the
soil pH, with well-known effects upon the availability of some nutrients in the
soil, then increasing their uptake and contents in plants (Hilal and Abdel-
Fattah, 1987). Gypsum had favorable effects on increasing N, P and K
contents in wheat (Abou El-Defan et al., 1999). In addition, Sachdev and Deb
(1990) showed that addition of gypsum as well as F.Y.M increased the
growth anc improved the nutrimental status of wheat crop.

GENERAL CONCLUSION

From the previous discussian, it can reported that treating the soil
with Gypsum + F.Y.M as well as the potassium fertilization, insure good
environmental conditions for wheat plants to grow healthy and also make
easily to use saline water or drainage water for irrigating plants, which could
help in solving the problem of shortage in fresh water resources. Thus,
abundant yield with good quality can be achieved and food production can be
increased.
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