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" ABSTRACT : A pot experiment was carried out under
greenhouse conditions at the Faculty of Agriculture in Zagazig,
Egypt to study the status of nitrogen under salinity stress
conditions. To achieve the aims and objectives of this study,
polythene pots were filled with 10 kg seil /pot, received P (6 mg
P/kg soil) and K (20 mg K/kg soil)- durig seed-bed preparation,
planted with 25 seeds /pot of wheat “Sakha 69”, 10 days after
seeding 20 plants were left in each pot which received N fertilizer
-in the rate of 100 kg N/fad. 21 days after seeding. Four irrigation
water sahnlty levels were ‘used-: 0.5 dSm™', 2.0 dSm™, 4.0 dSm™

 and 8.6 dSm. Sampleo of plants were taken on 4 ocmions 30,

- 80, 125 days after seeding and at harvest. Seil sumples were taken
on 3 occasions : 45, 90 and 180 days after seeding. AR plant and
soil samples were analysed. Thie obtamed results could be
summarized as follows HE

1. Increasing the sahmty of lrngatmn water up to. 8.0 dSm
decreased both fresh and dry welght of wheat during the three
growth stages. »

2. Increasing irrigation water sallmty slgnlficantly decreased N
content and N uptake in wheat dry matter through the three
growth stages.

3. Increasmg lrngatlon water salmity from 0 5 dSm te 8 0 dSm
significantly decreased straw yield of wheat.

4. The greater the lrrigatlon water salinity the lower the grams
yield of wheat.

5. Increasing the m'lgatlon water sahmty smnﬁcantly decreased
the nitrogen content and. nitrogen uptake in both straw and

grains yield of wheat. - vy
\
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6.- The biological yleld was decreasqd by ;inereasing - n'rlgatmn o

water salinity.

7. Soil nitrogen content wa; decreased by mereasmg the salinity

of irrigation water.

8. Increasing the salinity of lmgatlon water slgmfieantly

mereased the soil salinity.
INTRODUCTION

One of the most hnpoﬂaﬁta»“‘”“

‘agronomic
determines to a great extent the

yield of wheat crop s seil -
nitrogen content. Irrigation water
salinity . affects - biological and.
chemical processes in soil, thus -

aﬂ‘ecungsutusofmtrogen

Conversion of organic nitrogen to .
biochemical - transformations and

is. influenced by .factors that
affect microbial activity (such as
salinity, moisture, pH and
temperature). The equlllbnum
between - mineralization and

immobilization-is affected by soil
factors such ds irrigation water
and soil salinity, soil momtme :
.the pumber of microorganisms,

the nature and amount of the
available energy-producing
materials, temperature, pH and

' thetypeand almuntofmorgamef 4

nitrogen in soil.

. The present  study was
conducted to investigate status of
nitrogen under irrigation water

salinity and its effect on wheat'

- yield components antl wheat'
production.

. “6.5% P” and K.(20,
" soil) as potassium sulphate “42%

MATERIALS AND
. METHODS =

| Matenals

A pot expenment was carried -
out under greenhouse conditions -

.at the Faculty of ' Agricultare in
Zaghzig, Egypt'to study the status

of mittogen undeér sahmty mess
conditions.- . - -

TOachiéve the aims - and -

:Objectlves of this study, soil used -
i this investigation was collécted

from the surface: layer (0«30 cm)

from.: ;Al-Ibtahuma ip.- Sharkia

Gavernorate. . Physical and
chemical of the soil gre
presented in Table (1) C

Polythene pots were filled
with 10 kg soll/pot All "pots
received P-(6 mg P/kg suil) as

calcium super phosphate
mg K/kg

K” during seed-bed preparation.
Twenty five seedél'pot ‘of

" wheat “Sakhd 69" weré planted
. on 1999. season, and when the

seedlings were 10 days old, only
twenty plants were feﬁ in each
pot. Pour irrigation water salinity
; levels were: used 0.5, 2.0, 4.0
and 8.0dSm’. -
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Nitrogen fertilizer was added
at in the rate of 100 mg N/kg. in
one dose 21 days after seeding,
beside the control.

Samples of plants were taken
(5 plants from each pot) on 4
occasions : 30, 80, 125 days after
seeding and at harvest (straw and
grains). The plant samples
through the three growth stages
were washed with distilled water,
then oven dried (at 70 °C)
weighed and ground to pass
~ through 40 mesh screen for N
determination. At the day of
harvest (180 days after seeding)
shoots and grains were weighed,
ground and prepared for analysis.

Samples of soil were taken (50
gm from each pot) on 3 occasions

: 45, 90 days after seeding and at-
harvest (180 days after seeding) -

for analysis.
Methods of Analysis :

Particle size distribution of the
soil was carried out adapting the
international  pipette  method
(Piper, 1950).

The chemical analysis of
soluble cations and anions of the
saturation extract of soil was
done according to the method
described by Black (1965).

- volumetrically
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Calcium carbonate content of
the soil was determined
- using the
calcimeter (Piper, 1950). .

Soil pH was measured using
glass-electrode pH meter using
soil water ratio of 1 : 2.5 (W : v)
(Jackson, 1965). The walkely and
Black method was adapted to
determine the organic matter as
discribed by Black (1963).
Electrical conductivity of
saturated . extract was determined
by using the salt bridge. Total
nitrogen was determined using
the microkjeldahl procedure

described by Black (1965).

Statistical analysis for the
results was carried out according
to Snedecor and Cochran (1972).

. RESULTS AND
DISCUSSION

1. Fresh and  dry weight,
straw and grains yield

Data in Table (2) indicate that
increasing the irrigation water
salinity from 0.5 up to 8.0 dSm"'
decreased the fresh and dry
weight of wheat during the three
stages of growth. The high

‘relative decrease was noticed

during the heading stage
followed by elongation and
tillering stage, respectively.
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The relative decrease values of
fresh weight under the 0.5 dSm’!
treatment ‘were 1.8%, 6.7% and

11.7% for 2,0,4.0 and 8.0 dSm™

for the tillering, while: for:the;:
elongation and heading stages the
correspondmg relative _ vq.lues

wete 13.1%, 16.9% and 22 8%, -

and 13.7%, 50.1% and 62. %,
respect1ver

The dry welght of wheat
mcreased progressively up to the
headmg stage.

Increasing the salinity of
irrigation water up to 8.0 dSm’
decreased the dry weight of
wheat during the three stages of
growth. The relative decrease
values under' the 0.5 dSm
treatment were 3.5%, 6.4% and
11.5% for 1rngat10n water of 2.0,
4.0 and 8.0 dSm™ for the tillering

stage, while for the elongation -

and heading stages, the
corresponding relative walues
were 5.9%, 9.5% and 26.2%, and
59%, 472% and 61.0%,
respectlvely ‘These results fully
confirm the results of Verma and
Bains (1974).

Taking in consideration the
effect of irrigation water salinity
on straw yield of wheat, the data
revealed that increasing irrigation
water salinity from 0.5 to 8.0
dSm"
straw yield. The relative decrease’

significantly decreased |
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values of wheat straw yield under
0.5 dSm™ treatment were 6.3%,
56.2% and 65.4% for 2.0, 4.0 and
8.0 dSm™ - treatments,
respectively. This findings fully
confirm the results of Kumar
a9 L

With regard to the grain yleld
of wheat under the effect of
irrigation water salinity, the data
show _,.that the greater the
irrigation water salinity the lower
the grain yield of wheat. The
relative decrease values of the
yleld of wheat grain under 0.5
dSm™’ treatment were 6.0%,
19.3% and 31.9% for 2.0, 4.0 and ..
80  dSm’ jreatments,
respectively. -

2. Nitrogen

2. l.Nltrogen content in wheat
plants :. :

Stress  conditions  would
adversely affect biological and
chemical processes in soil, thus
affecting status of nitrogen.

Regarding the effect of
irrigation water salinity on N

_ content in dry matter of wheat,

the data in Table (3) indicate that
increasing the irrigation water
salinity from 0.5 to 8.0 dSm’

showed a significant decrease in
N percentage in the dry matter of

the three growth stages and the

lowest nitrogen percentage was
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obtained at heading stage. The
relative decrease values under the
irrigation water salinity of 0.5
dSm™ at tillering stage were
4.0%, 7.0% and 18.3% for
irrigation water sahmty of 2.0,
4.0 and 8.0 dSm™, respectively,

while at eiongation and heading

stages, the corresponding relative
decrease values were 3.0%, 7.9%
and 18.2%; 2.5%, 8.0% and
18.6%, respectively.

2.2. Nitrogen uptake by wheat
plants :

With regard to the effect of
irrigation water salinity, the
obtained data (Table 3) revealed
that irrigation water salinity
significantly decrease N uptake
by wheat dry matter through the
three growth stages. The relative
decrease values under the
1mgat10n water salinity of 0.5
dSm” were 6.5%, 12.1% and

27.8%;, 142%, 15.7% and
30.4%; and 8.0%, 50.6% and
67.6% for irrigation water

salinity of 2.0, 4.0 and 8.0 dSm™
at tillering, elongation and

heading stages, respectively.
2.3. Nitrogen content in wheat
straw :
Regarding the effect of
irrigation  water  salinity on

nitrogen content in wheat straw,
the data in Table (3) indicate that
N content in wheat straw was

- decreased
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with  ‘increasing
irrigation water salinity. The
relative decrease values under the
0. 5 dSm™' treatment were 2. 9%,
7.4% and 17.6% for the 2.0, 4.0
and 8.0 dSm™’, respectively.

24. Nitrogen uptake by wheat
straw :

With respedct to the effect of
irrigation water salinity on
nitrogen uptake by wheat straw,

- the data in Table (3) showed that

increasing  irrigation  water
salinity significantly decreased
nitrogen uptake by wheat straw.
The relative decrease values of
nitrogen uptake due to increasing
ungatxon water salinity from 0. 5
dSm™ to 2.0, 4.0 and 8.0 dSm
were 8.6%, 58.7% and 71.0%,
respectively.
2.5. Nitrogen content in wheat
grains :
The data in Table (3) revealed

that increasing irrigation water
salinity significantly decreased

_nitrogen content in wheat grains.

The relative decrease values due
to increasing ungatlon water
sahmtyfromOSdSm t02.0,4.0
and 8.0 dSm™ were 2.8%, 6.8%
and 17.6%, respectively.

2.6. Nitrogen uptake by wheat
grains :
The data in Table (3) reveal
that increasing irrigation water
salinity significantly decreased.
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_fable (1) : Some physical and chemical properties of soil under study.
‘ . a Mechanical analysis

Coarse Fine . - - :
sand sand Silt Clay Texture | C2COs c '(I)I:E:t::_c To‘t'al N C/N S.P
LY LYA % % % % % Yo ratio
Sand y A
7.8 36.6 16.1 39.5 Clay 2.01 0.21 0.36 0.020 10.5 56
Loam ‘ '
=S.P : saturation percent
b. Chemical analysis
IR Soluble anions (mmoL,) —:_Soluble cations (mmol) Available
EC o o3 : .
dsm' | PH” [CO3 [HCO; | CI" [SO; [Ca~ [Mg™ | Na* [ K- |SAR [N [P T°K
| Tmglke
248 | 8.1 - 1.4 14.0 9.1 6.6 3.9 13.6 0.4 5.5 13.0 3.2 26.6

——===EC of soil water extract (saturation extract).
—=——==¢* pH of soil : water suspension 1 : 2.5 w/w.
—————=t++ ayailable N extracted by KCl avallable P extracted by NaHCO;, avallable K extracted by NH,4 acetate




Table (2) : Effect of irrigation water salinity on fresh and

f gry weight, straw and grains yield of wheat at
different growth stages and at harvest, gm/pot™. _
Irrigation Tillering stage Elongation stage Heading stage At harvest
s:i?;fzp, Fresh Dry Fresh Dry Fresh | Dry straw Grains
dSm’ weight weight weight yield
0.5 1338 3.73 23.06 5.91 57.48 14.76 20.95 7.68
20 13.14 3.60 20.03 5.56 49.62 13.89 | 19.62 7.22
4.0 12.48 3.49 19.16 5.35 28.70 7.79 9.17 6.20
8.0 11.81 330 17.81 496 2134 5.75 724 5.23

‘£‘002 (£)°ON 0 “ 10A 53y 18y [ S1z08v7
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Table (3) : Effect of irrigation water salinity on nitrogen of wheat plants at different growth sts;ges and at

harvest.
Irrigation water Preharvesting stages _ At harvest
salinity, dSm
Tillering Elongation Heading Straw grains
. | Nitl'ogen‘conteht %) v |
05 : 3277 {7 303 ¢ 1.99 136« 176 ..
20 34| 294 | 194 1.32 171
40 | 304 279 1.83 1.26 1.64
8.0 "2.67 248 1.62 112 1.45
" Nitrogen uptake (mg / pot)™®”
0.5 12.96 19.04 31.43 30.32 14.36
2.0 12.12 1634 28.92 27.70 13.18
4.0 11.39 1606 | 1552 12.53 10.96
8.0 9.36 13.26 10.17 8.78 8.25




Table (4) : Effect of irrigation water salipity onbmbiical yield, _sqil nitrogen content, % and soil salinity.

Irrigation water | p;)50ic0] vield oo T ol sal__imfy., dSm
salinity 2 Soil N o;ontent Days after seeding
dSm"! (grains + straw) 70 ‘

| 45 9 180

0.5 28.62 2.34 2.52 2.68

2.0 26.84 2.62 3.00 3.15

40 15.37 3.14 3.54 3.70

8.0 1248 398 4.37 4.53

[P R
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Fig. (1) : Effect of irrigation water salinity on fresh and dry weight ,straw and grair
yield of wheat at different growth stages and at harvest , gm/ pot.
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nitrogen uptake by wheat grains.
The relative decrease values of

nitrogen uptake due to increasing

1mgat10n water salinity from 0.5
dSm™ to 2.0, 4.0 and 8.0 dSm™
were 8.2%, 23.7% and 42.5%,

respectively.
3. Blologlcal yield gm per pot

Concerning the effect of
irrigation water salinity on the
biological yieldthe data in Table
(4) show that the biological yield
was decreased by increasing
irrigation water salinity' The
average decreases were 6.2%,
46.3% and 56.4% for ungatlon
water of 2.0, 4.0 and 8.0 dSm™
' _compared with lmgatxon water of
0.5dSm™.

4. Soil nitrogen content :

Stress  conditions  would
adversely affect blologlcal and
chemical processes in soil, thus
affecting status of nitrogen. Data
presented in Table (4) show that
soil = nitrogen. content was
decreased by increasing the
salinity of irrigation water. The
average decrease of soil nitrogen
content were 5.8%, 15.2% and
24.1% for ungatlon water of 2.0,
4.0 and 8.0 dSm™ compared W1th
irrigation water of 0.5 dSm™.
This decrease may be attributed
to an inhibition of nitrifying
bacteria with increasing soil

salinity. Also the high salinity

EléGlarhi, et. al.:.'

"may have increased the loss of N

as ammonia. Similar results were
obtained by Laura (1977),
Doddema et gl., (1985) and Mc

Ciung  and  Frankenberger
(19835).
5. Soil salinity :

The increasing percentage in
soil salinity resulted from using
irrigation- water of 2.0, 4.0 and
8.0 dSm”! were 12.0%, 34.2%
and 70.1%, respectively 45 days
after seeding, 19.0%, 40.5% and
73.4%, respectively 90 days after
seeding and- 17.5%, 38.1% and

' 69.0%, respectively at harvest as

compared to the irrigation water

of 0.5 dSm" These! findings are

in harmony w1th those obtained
by Gupta -and Abichandani
(1973).
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