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EFFECT OF SOWING METHODS AND IRRIGATION
INTERVALS ON SOME WHEAT VARIETIES GROWN UNDER
SALINE CONDITIONS AT SOUTH SINAL

El- Afandy, KH. T.
Plant Production Dept., Desert Research Center Mataria, Cairo, Egypt.

ABSTRACT

Two field experiments were conducted during 2003 / 2004 and 2004 /
2005 seasons, under saline conditions at Wadi Sudr Research Station, South Sinai,
D.R.C., Egypt, to study the effect of irrigation intervals (7, 12 and 17 days), sowing
methods {Broadcasting, rows and furrows) on yield and yield components of wheat

varieties (Sakha, 93 and Sakha 69). The results could be summarized as follows :

1. Significant differences were detected between irrigation treatments. irrigation every
7 days significantly increased wheat yield and its components.

2. Sowing methods showed a significant effect on all studied characters. Also, the salt
tolerance of wheat increased by sowing grains on double sloping beds of furrows

3. Wheat varieties markedly differed in their sait tolerance. Sakha 93 variety
significantly surpassed Sakha 69 for all studied characters in both seasons except
for plant height under saline irrigation.

4. Pseudo, No. of tillers / plant, spike length, no. of spike lets/ spike, No. of grains /
spike, grain weight / spike, 1000-grain weight, No. of spike / m? and grain yield /
fed. were significantly affected by the interaction between irrigation intervals and
sowing methods in the first season. While No. of grains/ spike, No. of spikes / m2,
biological yield / fed. and protein % were significantly affected by this interaction in
the second season.

5. The effect of interaction between irrigation intervals and wheat varieties
significantly affected No. of tillers / plant, No. of spikelets / spike, grain weight /
spike, grain weight/ plant, 1000 grain weight, grain yield / fed , straw yield / fed ,
biological yield / fed. and protein % in the first season. Also, that interaction had a
significant effect on plant height, grain weight / plant, grain yield / fed straw yield /
fed , biological yield / fed. and protein % n the second season.

6. The effect of interaction between sowing methods and wheat varieties had
significant effect on No. of spikelets / spike, No. of grains / spike, 1000-grain
weight and protein % in the first season. Similarly, plant height, grain weight /
plant, straw yieid / fed. and protein % \vere significantly affected in the second
season

7. The second order interaction of irngation intervals, sowing methods and wheat
varieties was significant on No of spikelets / spike grain weight / spike, grain
weight / plant, 1000 ~ grain weight, straw yield / fed., biological yield / fed. and
protein % in the first season. Plant height, straw yield / fed., biological yield / fed.
and protein % were significantly affected by this kind of interaction in the second
season . Moreover sowing wheat cultivars on furrows became more adapted to
saline irrigation water.

Keywords: Wheat Wadi Suder — South Sainai — Egypt, Saline conditions, Irrigation

intervats, Sowing methods, Varieties, Yield and yield components —.

INTRODUCTION

Wheat is a staple feed in Egypt. Raising wheat production through
increasing unit land area and increasing the cultivated area are the most
important national targets to minimize the gap between the Egyptian
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production and consumption. Increasing wheat yield per unit area can be
achieved by breeding high yielding varieties. Salinity is considered of the
major obstacles in Wadi Sudr {o increase wheat production. However, there
are ways to salinity control, in other words we can not erase salinity but we
can live with it i.e. cultural practices, land smoothing or grading, grading seed
bed improvement, irrigation intervals, sowing methods and cultivars selection.
Most of these areas are desert and have limited quantity and quality of
irrigation water. Many researchers have proved the importance of irrigation
treatment to maximize wheat productivity. In Egypt, sowing wheat crop by
broadcasting ¢r drill in rows are common practices. Whereas, sowing wheat
grains con sloping of furrows is not acquainted for Egyptian farmers to belief a
busy word load. However, it may be needed under saline irrigation water to
salinity control by salt immigration to the top or leaching of salts in the bottom
of furrows which were discussed by Warld Farming (1971), Bernstein et af,
(1975) and Ayers and Westcot (1981). On the other hand, Sadek (2001)
obtained the heighest grain yield from the shortest irrigation inteival of 10
days which increased by 30% than that obtained by irrigaticn every 14 days
during the growth season.

Considerable research has been conducted on the salt tolerance of
various wheat cultivars, which differed in yield and its components [Francois
et al., (19856), Weimberg, (1987) Hassan (198S) and Hassan and Hassan
(1994)]. The capability of crops to grow in saline soils varies among species
and depends on the concentration of sslts present in the root zone and on
various environmental and cultural conditions (Shannon et al, 1994).
Excessive soii salinity {sait) reduces the yield of many crops. This may range
from a slight loss to complete crop failure, depending on the crop and the
severity of the salinity problem. Several treatments and management
practices can reduce the salt level in the soil. The aim of this investigatior is
to study the response of some wheat varieties, yield and yield companents, to
sowing methods and irrigation intervals under saline conditions at Wadi Sudr,
South Sinai.

MATERIALS AND METHODS

Two field experiments were carried out at Wadi Sudr Research
Stations, Desert Research Center, South Sinai, Egypt, during two successive
seasons of 2003 / 2004 and 2004/ 2005. The aim of the study was investigate
the irrigation intervals,( 7, 12 and 17 days) sowing methods, ( broadcasting,
drilled in rows and on double row sloping bed of furrow ) on yield and yield
components of some wheat varieties, (Triticum aestivum vulgar) namely:
Sakha 93 and Sakha 69 under saline conditions. Before sowing physical and
chemical analysis of the soil were determined (Black 1965 and Jackson
(1958), and the results are presented in (Table,1). Water analysis was
performed 1o determine the used for irrigation (Tabie 2).Wheat grain were
sown on 21 of November, 2003 and 24 of November, 2004 at seeding rate of
80 Kg/fed. for the two successive growth seasons, respectively . Grain of two
wheat varieties were soaked with tap water for 12 hours before pianting.
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Table (1): Physical and chemical properties of the soils before and after
sowing of the Experimental soil at Wadi Sudr during the
two seasons (2003/ 2004 and 2004/ 2005) .

[ A. Physical properties. ]
rot;:latments Mechanical composition (%) Ec , CaCO4 OM.
Depth |coarse| Fine siit | clay ds/m | P % (%)
soil {cm)| sand | sand
efore 0-30 [ 4124|4060 | 968 [13.11 (1226 |7.81|63.31| 0.23
owing 30-80 |38.31]|44.31]|12.83| 8.17 | 11.40|7.93|52.24 | 0.21
IAfter sowing 0-30 |41.00[40.38] 9.31 | 1484 | 1247 |7.75(51.00| 0.24
B.castings 30-60 [38.11 43751274 9.75 [ 11.83 [8.21]49.34| 0.20
After sowing 0-30 |39.83[40.52 | 10.80 | 13.63|13.91|7.90/50.24| 0.23
Rows 30-60 [38.00[42.88 | 1265 9.12 [ 12.42 |8.10(49.11, 018
IAfter sowing 0-30 |41.73|40.35| 945 | 13.00[10.35|7.88(51.35| 0.24
Furrows 30-60 | 3854|4452 1281 | 9.17 11292 |8.00]49.22| 0.17
B. Chemical properties.
tsrzgtments ,E;T’{Jf,;\ Soluble cations (meq/L.) | Soluble anions (meq/L.}
v T'Ca++ [Mg++] Nar | K+ | Co3” HCo;] CI' [SO4~
Before 0-30 [61.78]51.17|7954] 356 - |15 38192.51|6941]
sowing 3060 [1934[12.78[41.70 [ 1.53 | - [2.33[30.42[48.30
fter sowing 0-30 | 6258|5211 7852 3.41 - |15.54|95.52 | 73.54
B.castings 30-60 [18.73[11.24 [ 42.74 | 1.61 - 12.33]31.8448.21
After sowing 0-30 | 63.41 | 53.30  80.83 | 4.84 - |14.87|97 32 |71.82
Rows 30-60 | 19.80 [ 15.11 | 4462 1.75 - |2.48[33.74|52.75
After sowing 0-30 | 58720 |46.73 61.79 | 3.32 - [15.19/78.27 |61.88
Furrows 30-60 | 20,24 | 15.00 | 42.80 | 1.75 - [2.53]3511|49.45

Table (2): Chemical properties of irrigation water at Wadi Sudr during
the two seasons (2003/ 2004 and 2004/ 2005) .

Seasons | Ec | pH SAR T.D.S.[ Catjons (meq/ L.} Anione (meqg/ L.}
ds/mivalue {ppm)| Ca” [Mg“ [Na” | K" [COs] CI" [HCos' [SO4

2003/ 2004/5.72| 7.93 |8.33| 3661 [14.1115.5832.11|0.72} - £60.17] 1.85 |5.82

2004/ 2005(6.25] 8.00 | 7.10| 4000 !17.20[19.11|30.2710.30] - 6210 1.73 |3.62

Organic matter as farmyard manure {FYM) at the rate of 20m* fed.
was mixed with the upper layer (30 cm depth) of the soil before cultivation,
(Table 3). Caicium super phosphate (15.5% P;0s) was added at the rate of
150 kg/fed. during soil preparation. Nitrogen fertilization as ammaonium nitrate
(33.5% N) was applied at the rate of 100 kg N/fed.in three equal doses (at
sowing, 30 and 45 days after sowing date), while potassium ferlilization was
applied at the rate of 24 kg K;O/ fed. in two equal doses (after 30 and 45
days form planting date) .Split split plot design with four replicates was used
in such experiments in both seasons. The main plots represented irrigation
intervals, sub-piots represented treatments of sowing methods, while wheal
varieties were allocated in sub-sub plots. The sub-sub plot area was 9m? (3x
3 m) containing 10 rows (3m long and 30 c¢m apan) in the two former sowing
methods.
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Table {3): Chemical content of organic manure at Wadi Sudr during the
two seasons (2003/ 2004 and 2004/ 2005) .

H Organic Total CIN “Tota) Total Total
carbon % _|nitrogen %| Ratio [phosphorus %|potassium %| sulphate %
7.42 19.88 1.40 | 142 0.25 1.35 1.31

At harvest, after 165 days, plant height (cm) , No. of tillers/ plant,
spike length {cm). No. of spikelets / spike, No. ofgramslspnke grain wenghtl
spike (g), grain weight / plant (g), 1000 - grain weight (g) No. of spikes / m*,
grain yield, ton / fed., straw yield, ton/ fed., brologlcal yield ,lon /fed., harvest
index as well were recorded (fed. = 4200m ) The micro-kjeldanl method was
used to determine grain nitrogen content which was multiplied by factor 5.75
to abtain the percentage of crude protein according 1o A.Q.A.C.(1980).

Data were statistically analyzed according to the methods of the
analysis of variance. Least significant difference (LSD) was calculated as
described by (Steel and Torrie, 1980) to detect the differences among
treatment means.

RESULT AND DISCUSSION

1. Effect of irrigation intervals :

Data in Table (4) revealed that studied characters i.e. plant height,
No. of tillers / plant , spike length, No. of spikelets/ spike, No. of grains /
spike, grain weight / spike, grain weight / plant, 1000 - grain weight, No. of
spike / m’, grain yield / fed., straw yield / fed. biological yield / fed. and
harvesl index were significantly affected by irrigation intervals under saline
conditions at Wadi Sudr in the two seasons. The decrease in grain yield / led.
due to imigation every 12 and 17 days compared with 7 days , were 23.5%
and 39.7% in 2003 / 2004 season being 21.6% and 36.5% in 2004/ 2005
season, respectively. Increasing irrigation intervals to 17 days reduced the
different growth characters and grain yield. This may by reduce the capacity
of plant in building up metabolites and this might account in turn to
depression of photosynthelic efficiency of the leaves with consequent
reduction in yield of wheat and its components. So, irrigation must take place
at 7 days intervals to remove salt ions from the upper layer of the soil. Similar
results were reportéd by Abd El-Rahim et al., (1989), Fardad and Passarakli
(1995) and Sadek (2001) .

2. Effect of sewing methods :

Data in Table (5) indicated that, the effect of sowing methods on yield
and yield components. All the studied parameter were positively and
significantly. Sowing wheat grain on sloping of furrows or rows significantly
increased spike length, No. of spikelets / spike, No of grains / spike, grain
weight / spike , 1000-grain weight, No. of splkeslm , grain yleidlfed straw
yield / fed., biolcgica! ',.c!dl.‘cd. harvest indox and protein 5. Cn the other
hand, sowing wheat grains on sloping of furrow or broadcasting significantly
increased plant height , No. of tillers, / plant and grain weight / plant for both
seasons. The highest biological yield (grain yield and straw yield) was
obtained with sowing wheat grains on sloping of furrows.
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Which was increased by 10.80%, 35.70 % and 14.33%, 31.76 in first season
as well as15.55%, 36.69% and 10.13%, 34.20% in second season for grain
yield and straw yield lhan of rows and broadcasting treatments respectively.
While, No, of plants m? was decreased significantly with planting on rows and
broadcasting. These results are in harmony with those obtained by Zeidan e?
al.(1990) and Maheshwari and Sharma{2002). It can be noliced that the
most spikes, in case of furrows methods were produced from the main stem ,
whereas, in case of broadcasting they were produced from tillers. This
indicate that the sall lolerarice of wheat was increased with sowed grains on
double sloping beds of furrows. Hassan and Hassan (1994) found that the
salt tolerance of wheat increased with sowed grains on the double sloping
beds of furrows.

3. Effect of wheat varieties :

Data in Table (6) show that studied characters were significantly
affected by different varieties (Sakha 93 and Sakha 69) in both seasons. The
highest values for No. of tillers / plant , spike length, No of spikelets/ spike,
No. of grains / spike, gra:n weight / spike, grain weight / plant, 1000-grain
weight , No. of spikes / m’ , grain yield / fed., straw yield / fed., biological yield
/ fed., harvest index and prolenn % were produced by sakha 93 variety. It
could be noticed that grain and straw yield / fed. of Sakha 93 were increased
by 14.4% and 11.4% respeclively over sakha 69 in first season being 14.1%
and 10.7% in second season respectively, These results may be due to the
differences among studied cultivars in growth habit i.e., plant elongation and
tillering which reflects on plant height, No. of tillers / plant and No. of spikes/
m2. The present findings may explain the genetic variability among studied
cultivars and response of each one {o environmential conditions during
growing season. These resulls are in a full agreement with Duwayrie (1934)
who Studied the yield of wheat CVs. “Hourant, wascana, and stroks” and
spring wheat CV. "Pvan 78"under salinity and found that C.V. "Strok”
produced the highest grain yield while C.V. "Hourant" produced the lowest
grain yield. Francois ef af,, (1988), found that grain yield of one semidwarf
wheat variety (Northrup king probred) and two durum cuilivars {Westbred
1000-D and Northrup king Aldura) were not affected by soil salinity up to 8.6
and 5.9 ds/m, while Hassan and Hassan {1994) working on four wheat
varieties, Sakha 8, Sakha 92, Sohagt and Sohag2, reporied that Sohag 1
and Sohag 2 were more salt tolerant than those of Sakha 8 and Sakha 92 as
indicated from their vegelative growth characters, yield and yield attributes.
Generally, in the two seasons, Sakha 93 were more salt tolerant than Sakha
69 as indicated from vyield and yield components. Sakha 93 gave significantly
higher grain yield than Sakha 69. Differences in yield among the varieties
were due to plant height, No. of tillers/plant, 1000- grain weight and No. of
spikes /m?.
4.Effect of the interaction between irrigation intervals and sowing

methods :

The results in Table {7) indicate that, the interaction between irrigation
intervals (7, 12 and 17 days) and the different sowing methods {Furrows,
rows and Broadcasting) increased significantly.
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Pseudo, No. of tillers/ plant, spike length, No. of spikelets/ spike , No, of
spikes/ m®, and grain yield / fed. in the first season. Alsoi the same results
were found conceming No. of grain / spike, No. of spike/m*, biological yield /
fed. and protein % in the second season. The greatest grain yield / fed. was
obtained by irrigation intervals 7 days and sowing method of furrows.
Favorable soil moisture (7day immigation interval) increased the number of
functioning green leaves and the amounts of metabolites synthesized by
plants as well as the potentiality of plants in shifting metabolites to the
growing areas which mostly accompanied with an increase in the number and
width of the translocated vascular elements. Moreover sowing wheat on
furrows become more adapted to saline irrigation water. These results may
be attributed to improvement of seed bed and / or more tolerate to saline
jrrigation water.

5. Effect of the interaction between irrigation intervals and wheat

varieties .

Data represented in Table (8] indicate that the effect of the interaction
between irrigation intervals and wheat varieties on yield and yield component.
It can be noticed that, in the first season, it's clear that significantly in all of
the studied traits except plant height, spike fength, No. of grains / spike , No.
of spikes/ m?, harvest index and protein %. While, the second season, plant
height, grain weight / plant, grain yield/fed., straw yield/ fed., biological yield /
fed. and protein % were significantly increased in wheat varieties Sakha 93
and sakha 69. On the other hand, No. of tillers / plani, spike length, No. of
spikelets / spike, No, of grains / spike, grain weight / spike ,1000-grain weight,
No. of spikes / m? and harves! index don't affected significantly by this
interaction. Therefore, the highest values of such parameters were attained at
7 days irrigation intervals and Sakha 93 in the first season, 71.18 tillers/plant,
16.48 spikelets/ spike, 1.63 (g) grain spike, 3.88 {g) grain plant, 40.08 {g)
1000 - grain weight 1.62 lon, grain yield/fed., 2.60 ton, straw yield /fed. and
4.22 ton, biological yield /fed. As well as characters,65.0 (¢m) plant height,
4.44 {g) grain plant, 1.57 ton grain/fed. 2.49 ton, straw yield /fed. and 4.06
ton, bioclogical yield /fed. In the second season. It could be concluded that in
sandy soils under salinity conditions of Wadi Sudr increasing irrigation
intervals 7, 12 and 17 days reduced the vegetative growth and grain yieid, so,
irrigalion must take place al 7 days intervals to remove salt ions from the
upper layer of the soil. While, these differences between varielies under
different irrigation intervais treatments may be due to the differences in their
genotypes, Sakha 93 cultivar to salt tolerance more than Sakha 69. These
results are in harmony with those recorded by Blum et al., {1989} and Bakheit
et al., (1994).

6. Effect of interaction between sowing methods and Wheat varieties :

Data recorded in Table (9) represent the effect of the interaction
between sowing methods and wheat varieties. Wheat grains on sloping of
furrows significantly increased No. of spikelets / spike, iNo. Of grains / spike
and 1000-grain weight and protein % were increased in the first seasons,
while, piant height, grain weigh! / plant, straw yield / fed. and protein % were
increased in the second season.
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Sakha 93 were more salt {olerant than Sakha 69 as indicated from yield and
yield components. Moreover sowing wheat cultivars on furrows become mare
adapted to saline irrigation water under saline conditions Whereas, No. of
spikes / m? decreased significantly with broadcasting. On the other hand,
sowing Sakha 83 in furrows produced the highest values of grain and straw
yields/fed. under saline conditions. These findings may be due to the
competition between plants under furrows sowing method and / or the short
period of plant development of Sakha 93, especially under saline canditions.
This result is similar with that obtained by Francois ef al., {1986), Weimberg,
(1987) and Hassan and Hassan (1994) .

7.Effect of the interaction between irrigation intervals, sowing methods
and wheat varieties:

Resuits in Table (10) indicate that the studied traits were significantly
affected by the interaction between irrigation intervals, sowing methods and
wheat varieties. In the first season, characters of No. of spikelets/ spike, grain
weight / spike, grain weight / pfant, 1000-grain weight / straw yield /fed,,
biological yield / fed. and protein % . were significantly affected by this
interaction. While the characters of plant height, straw yield/ fed., biological
yield /fed. and protein % were significantly affected in the second season.
The greatest grain and straw yields / fed. were obtained by drilling Sakha 83
grains at irrigation intervals every 7 days and pfanting on furrows. !t could be
concluded that, in sandy soils under saline conditions in Wadi Sudr,
increasing irrigation intervals from 7 days and slopping of furrows reduced
vegetative growth and grain yield of wheal, so, irrigation should take place at
7days intervals to remove sali ions from the upper layer of the soil. Generally,
higher mean values for ali characters were detected in first season. it could
be conciuded that the increase in grain yield /fed in the first season may be
duz to the increase of No. of tiflers /piant, 1000 grain weight and No. of spikes
fm?.This result may be due to increase of with drawer of underground water
and perception in the first year than the second.

Recommendation

From all previous results, it appears clearly thal Sakha ©3 wheat
cultivars with irrigation intervals 7 days and sowing methods, furrows could
be recommended as the bes! trealment for raising wheat production under
saline conditions at Wadi Sudr, South Sinai.
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