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ABSTRACT :

The Field experiments were conducted out during the two
successive winter seasons of 2012/2013 and 2013/2014 at the
Experimental Farm (Demo) of the Faculty of Agriculture, at Fayoum
University, Egypt .The aim of these experiments was to evaluate yield
and yield components of some wheat cultivars under different Sowing
Dates and different irrigation intervals . The experiment was laid out
in split - split plot design with four replicates and comprised of three
dates of Sowing, namely 1%, 15" and 30™ November in main plots and
three irrigation intervals, namely, I; Irrigation every 21 days, [
Irrigation every 28 days, I3 Irmigation every 35 days, in sub- plots and
three wheat cultivars namely, Sakha 93, Sakha 94, and Sids 12 in sub-
sub-plots. The results of wheat cultivars, irrigation intervals and
different sowing dates mostly showed significant differences (P < 0.05)
for yield and yield components. The cultivar Sids 12 ranked the first in
all characters. Irrigation intervals showed significant differences on all
characters except number of spikelets/spike and irrigation every 28
days recorded the highest values in most characters followed by every
35days. The sowing dates shown significant effect on all traits except -
harvest index and the highest values were obtained when cultivars
sown in 15" November in most characters. The results indicated that
crop planted on November 15, produced higher grains yield as
compared to late and early planting. This indicated that late sowing
shorted the development phases of wheat and adversely affected the
grains development and thus the grain yield. On the other hand, The
interactions effect between sowing date and irrigation intervals, sowing
date and wheat cultivars, irrigation intervals and wheat cultivars and
sowing date x irrigation intervals x wheat varieties remained significant
on all traits except the interaction between irrigation intervals and
wheat variety on spike length, weight of grain/spike, seed index and
harvest index. Generally, Sids12 under sowing on 30™ November and
irrigation every 28days' followed by the same variety when sown on
15™ November and irrigation every 35days surpassed the other tested
treatments in grain yield/fed. (2.97 and 2.93 t/fed.) respectively.

Key words: Sowing date, Cultivars, Irrigation intervals, yield and yield
components.
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INTRODUCTION :

Wheat (Triticum aestivum L.) is the world’s most outstanding crop that
excels all other cereals both in area and production, known as king of cereal in
Egypt, the total cultivated area of wheat reached about 1.419 million hectare in
2013 season, and the total production exceeded 9.460 million tons with an
average of 6.668 t/ha. Under Egypt condition, increasing wheat production is
considered as one of the most important strategic goals in order to decrease the
great gap between production and human consumption especially under the
yearly increase in the population with a more rate than production. Solving
these problems needs pressing hard to increase wheat yield. It can happen
through some ways. One of that can go through planting highly productive
varieties, other way the recommended sowing date and managing irrigation.
The limited share of the Nile water that Egypt receives is not expected to
increase in the future. Taking into account the population growth and the
expected negative effect of climate change on rain in Ethiopia, Egypt will face
a problem to allocate water to agriculture to maintain in food security.

Wheat varieties effect was studied by several investigators; it appears
that were a great response between varieties where specific one surpassed
others in yield and its components (Sharaan ez al, 2000; Abd El-Ghafar,
2005 ; Shah et al, 2006 ; Ouda et al, 2007 and Bayoumi ef a/,2008 ) .

The response of wheat varieties was shown to be differ greatly to the
delay in sowing date ; wheat yield and its components responded negatively
due to the delay in sowing date ( Tammam and Tawfils,2004; Soliman
,2006; El-Gizawy, 2009 and Abdelnour and Fateh, 2011).

.The objectives of the present investigation were to study the
productivity of three wheat cultivars under different sowing dates, and
different irrigation intervals to determine the optimum treatment suitable for
increasing wheat yield .

MATERIALS AND METHODS

Two field experiments were conducted during 2012/ 2013 and 2013/
2014 growing seasons at the Experimental Farm, Faculty of Agriculture, at
(Demo) Fayoum, University of Fayoum , Egypt. Each experiment included 27
treatments (arranged in a split-split-plot design with 4 replicates) which were
the combinations of:

1) Three wheat cultivars, i.e. Sakha 93(V,), Sakha 94(V;) and Sids 12(V3)
(allocated in the sub —sub —plots).

2) Three irrigation intervals, i.e.21(1}), 28() and 35(I3) days from the
beginning of the second irrigation were randomly allocated in sub —plots.

3) Three sowing dates, i.e. 1® November(S,), 15" November (S;)and 30"
November(S3), arranged in the main plots.

The experimental plot area was 7 m? (2.0x3.5m). The soil texture of
the sites was sandy loam in both seasons, with PH of 7.7, EC 4.01 and
contained organic matter of about 0.76% and CaCo3 of 4.5 % .With the
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exception of the applied treatments other recommended practices of growing
wheat were periormed.
At harvesting, random sample of five plants from each sub-sub plot in both
season was taken to measure the following characters:
1- Spike length (cm).
2- Number of spikelets per spike.
3- Number of grains per spike.
4- Weight of grains per spike(g).
Also, a random area of 1 m® per each sub-sub plots was used to measure the
following characters.
5- 1000 — grains weight (g).
6- Number of spikes/m’.
7- Biological yield (vfed.).
8- Grain yield (t/fed.).
9- Harvest index (%) according to Wallace et al (1972) it was expressed of
follows :
Economic yield
HI= x 100
Biological yield

All collected data were subjected to statistical analysis of split- split
plot design described by Gomez and Gomez(1984).Treatment means were
compared using the least significant differences test (LSD) .

Results and Discussion :
Effect of wheat cultivars :

Statistical analysis revealed that wheat cultivars significantly differed
in spike length , number of grains/ spike, grains weight/ spike, 1000 grain
weight, number of spikes/m2 and grain , biological yield / fad and harvest
index of the study (Tables,1-9).Several investigators reported varietal
differences in yield and yield attributes (Shah et al (2006), Ouda ef al (2007),
Bayoumi et al (2008), Zedan et al (2009) and Swelam and Atta( 2015)) .
Sids 12 cultivar was significantly more number of grains/ spike (61.54) and
spikes/ m2 (388.74) and heaviest weight of grains/ spike (3.04) than those
other two cultivars Sakha 93 and Sakha 94. Generally, Sids 12 surpassed other
tested cultivars (Sakha 93 and Sakha 94) for all characters except 100 grain
weight. This result might reflect the different response, due to genetic factors,
of the three tested cultivars to the environmental conditions. Sids 12 out
yielded Sakha 93 in grain yield /fed by ( 17.4%) over two seasons . as well as
Sakha 94 by (16.5 % ) . This may be due to inherent differences between the
cultivars in the yield components like the number of spikes /m’, number of
grains/ spike and grains weight /spike. Sakha 93 cultivar gave the highest
vatlues of 1000 grains weight (54.87g) over two seasons. While minimum
values for these trait was noted Sakha 94 produced the lowest values of 1000
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grains weight (49.78g).
Effect of irrigation intervals :

Differences among irrigation intervals of spike length, number of
grams/ splke weight of grain per spike, number of spike/ m2 , biological yield
t/ fed , grain yield t/ fed and harvest index were significant . While number of
spiklets per spike was not significantly by irrigation intervals. Irrigation
intrvales (I;) every 28 days gave the highest values in most characters. These
results are in the same trend of the results obtained by Soliman 2006,
Tammam and Abdel-Rady (2010) and Swelam and Atta (2015) .

Effect of sowing date :

According to the statistical analysis of obtained data significant
differences were detected for all studied traits except harvest index. Maximum
values were recorded when sowmg on 15" November for weight of
gram/splke number of spikes/m’, biological and grain yield. While, sowing
date 30"™ November gave the highest values for spike length, number of
spikelets/spike and number of grain/ spike. On the other hand, minimum
values for number of grains/ spike, weight of grains / spike, seed index,
biological yield and grains yield/fad. were noted when crop was planted on
30" November. The results indicated that crop planted on November 15,
produced higher grain yield as compared to late and early planting (Tables,1-
9). These results stand in harmony with those obtained by Elsarag and
Ismaiel (2013) and Qasim ez al (2008).

INTERACTION EFFECT :

Significant differences were observed between sowing dates with
irrigation intervals on spike length, number of spikelets per spike , number of
grain per spike , grain weight per spike, seed index, number of splkes/m
biological yield t/ fed , and grairryield t/ fed. Interaction between sowing dates
and varieties was signiﬁcant differences for all traits except for biological
yield /fed., was non-significant. Also, irrigation and cultivars interaction was
significant differences for number of spikelets /splke number of  grains
/spike, number of splke/m biological yield and grain yield /fed., while this
interaction was non-significant for other traits. The high order interaction
(SxIxV) in this study show significant differences for all studied traits except
for IOOO-grams weight was non-significant. Generally, Sids12 under sowing
on 30™ November and irrigation every 28days (I;) followed by the same
variety under sowing on 15" November and i irrigation every 35 days gave the
highest values in grain yield/feddan (2.97 and 2.93 t/fed.) respectively. Those
results are agreement with those obtained by El- Kalla et a/ (2010) and
Tammam and Abdel rady (2010).
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Table (1): Mean spike length at harvest, in cm, as affected by sowing dates,
irrigation intervals, wheat varieties and their interactions
(combined analysis for 2012/013and 2013/014 seasons).

Sowing dates | Irrigation Varieties (V) nean
S) intervals (I) v, Vv, v,
I, 10.43** 10.60 11.17 10.73**
S 1, 10.27 10.80 11.50 10.86
! Iy 1017 10.13 11.10 10.47
mean 10.29** 10.51 11.26 10.69**
I, 11.03 11.20 11.93 11.39
| 0 10.13 10.80 11.77 10.90
S I, 10.73 11.07 12.10 11.30
mean 10.63 11.02 11.93 11.20
I . 11.50 10.63 12.20 1144
N I, 11.53 11.43 11.97 11.64
3 I 10.57 10.80 11.37 10.91
mean 11.20 10.96 11.84 11.33
Mean of I 1099 10.31 1.77 11.19**
irrigation I, 10.64 11.01 11.74 11.13
intervals I 10.49 10.67 11.52 10.89
Mean of varieties 10.71** 10.83 11.68 11.07
L.S.D at5% level for:
Sowing date (S) 011 SXt 0.26 SxIxV 0.44
Iigation (I) 0I5 SxV 0.25
Vaieties (V) 015 IxV NS

Table (2): Mean number of spikelets per spike, as affected by sowing dates,
irrigation intervals, wheat varieties and their interactions
(combined analysis for 2012/013 and 2013/014 seasons).

Sowing dates Irrigation Varieties (V) mean
)] intervals (I) \'A \'A \'A
I, 16.93* 16.87 16.53 16.78**
S 1, 17.33 16.60 15.97 16.63
! I; 16.73 16.67 15.87 16.42
mean 17.00** 16.71 16.12 16.61**
I, 17.67 16.97 18.33 17.66
1, 17.13 17.57 17.33 17.34
5. I, 16.60 17.43 17.93 17.32
mean 17.13 17.32 17.87 17.44
I, 19.40 18.67 19.53 19.20
N I, 18.53 19.00 19.33 18.96
3 i 19.83 19.40 20.80 20.01
mean 19.26 19.02 19.89 19.39
Mean of I, 18.00* 17.50 18.13 17.88
irrigation I, 17.67 17.72 17.54 - 17.64
intervals I; 17.72 17.83 18.20 17.92
Mean of varieties 17.80 17.69 17.96 17.81
L.S.D at 5% level for:
Sowing date (S) 0.31 SXI 0.53 SxIxV 0.70
Irrigation (T} NS SxV 0.40
Varieties (V) NS IxV 0.40
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Table (3): Mean number of grain per spike, as affected by sowing dates ,
irrigation intervals, wheat varieties and their interactions
(combined analysis for 2012/013and 2013/014 seasons).

Sowing dates Irrigation Varieties (V) mean
S) intervals (I) v, v, Vs
I, 53.50** 54.83 64.67 57.67**
S I, 50.17 5217 57.50 53.28
! | 56.67 51.50 61.17 56.44
mean 53.44** 52.83 61.11 55.8*
I, 49.17 50.50 59.17 52.94
I, 60.83 55.83 61.83 59.50
52 I, 4933 55.67 61.17 55.39
mean | 5311 54.00 60.72 55.94
1 48.33 52.83 60.83 54.00
I, 50.00 54.17 58.50 54.22
53 1, 57.83 60.00 69.00 62.28
mean 52.06 55.67 62.78 56.83
Mean of I, 50.33** 52.72 61.56 54.87**
irrigation I, 53.67 54.06 59.28 55.67
intervals I 54.61 55.72 63.78 58.04
Mean of varieties 52.87** 54.17 61.54 56.19
L.S.D at 5% level for :
Sowing date (S) 0.81 SXI 1.07 SxIxV 2.67
Irrigation (I) 0.62 SxV 1.54
Varieties (V) 0.89 [xV 1.54

Table (4): Mean weight of grain per spike, (g), as affected by sowing dates,
irrigation intervals, wheat varieties and their interactions
(combined analysis for 2012/013and 2013/014 seasons).

Sowing dates Irrigation Varieties (V) mean
(S) intervals (I) v, v, v,
1, 2.75%* 2.51 2.91 2.72
I, 2.89 2.45 3.10 2.81
Sy I 2.54 242 3.11 2.69
mean 2.73** 2.46 3.04 2.74**
1 2.53 2.58 3.24 2.79
I, 2.73 2.58 3.16 2.82
52 I 2.82 252 3.09 2.81
mean 2.6% 2.56 3.16 2.81
I 2.30 2.18 2.80 2.43
I, 2.46 2.50 2.82 2.59.
5 1 2.53 2.61 3.14 2.76
mean 2.43 243 2.92 2.59
e e e I 2.52 2.43 2.98 2.64**
Mear! of irrigation 1, 369 251 3.03 2.74
intervals I 2.63 2.52 311 2.75
Mean of varieties 2.62** - 248 3.04 2.71
L.S.D at 5% level for:
Sowing date (S) 0.07 SXI 0.11 SxIxV 0.16
Irrigation (1) 0.06 SxV 0.09
Varieties (V) 0.06 IxV NS
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Table (5): Mean seed index (1000-grain weight), ing, as affected by sowing
dates, irrigation intervals, wheat varieties and their interactions

- (combined analysis for 2012/013and 2013/014 seasons).

Sewing dates Irrigation Varieties (V)
(S) intervals () v, v, vy mean
I, 59.00 50.83 54.67 54.83%*
s I, 58.33 53.33 55.00 55.55
! I 56.67 50.00 52.17 52.95
mean 58.00* 51.39 53.94 54.44**
I, 55.67 50.67 54.33 53.56
S 1, 54.00 49.17 53.33 52.17
2 I, 55.67 49.17 54.83 53.22
mean 55.11 49.67 54.17 52.98
I, 50.33 45.17 46.67 47.39
s I, 53.33 50.17 52.50 52.00
3 I, 50.83 49.50 49.00 49.78
mean 51.50 48.28 49.39 49.72
Mean of irrigation 1 55.00 48.89 51.89 51.93*
tervals 1, 55.22 50.89 53.61 53.24
1, 54.39 49.56 52.00 51.98
| Mean of varieties 54.87** 49.78 52.50 52.38
L.S.D at 5% level for : :
Sowing date (S) 1.18 $X1 2.00 SxIxV NS
Irigation (1) 1.15 SxV 2.05
Varieties (V) 1.18 IxVv NS

Table (6): Mean number of spikes, per m?, as affected by sowing dates,
irrigation intervals, wheat varieties and their interactions
(combined analysis for 2012/013and 2013/014 seasons).

Sowing dates Irrigation Varieties (V)
. mean
S intervals (I) v, Vv, A
1, 359.50** 347.67 382.00 363.06*
S I, 350.00 356.00 381.33 362.44
! 1, 369.50 330.00 378.33 359.28
mean 359.67** 344.56 380.56 361.59*
1, 359.33 352.67 386.67 366.22 __‘
S 1, 360.67 365.17 397.67 374.50
2 1, 343.33 352.17 388.67 361.39
mean 354.44 356.67 391.00 367.37
N 1, 369.50 331.33 395.50 365.44
s 1, 373.00 364.00 393.83 376.94
3 I 330.83 345.50 394.67 357.00
mean 357.78 346.94 394.67 366.46
Mean of irrigation 1, 362.78** 343.89 388.06. 364.91**
intervals I, 361.22 361.72 390.94 371.30
I 347.89 342.56 387.22 359.22
Mean of varieties 357.30** 349.39 388.74 365.14
L.S.D at 5% level for:
Sowing date (S) 3.75 SXI 6.50 SxIxV 9.78
Irrigation (I) 3.75 SxV 5.65
Varieties (V) 326 IxV 5.65
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Table (7): Mean biological yield, ton per faddan, as affected by sowing dates,

irrigation intervals, wheat varieties and their interactions (combined
analysis for 2012/013and 2013/014 seasgns).

Sowing dates |  Irrigation Varieties (V)
S intervals (I) v, Vv, v, mean
‘ I 7.21** 7.07 8.31 7.53**
S I, 7.4 7.37 8.65 i 7.82
! ‘ I 6.92 745 7.90 7.43
mean 7.19 7.30 8.29 7.59**
L, 6.94 7.62 8.02 7.53
S I, 7.5 147 8.65 7.96
2 L 7.25 738 835 | 1.66
mean 7.3t 7.49 8.34 7.72
I, 7.01 7.3% 8.50 7.63
S I, 6.82 7.09 7.85 7.25
3 Iy 6.72 132 7.98 7.34
mean 6.85 7.27 8.11 7.41
i e e . I, 7.05** 7.36 8.28 7.56**
Mean of irrigation I, 734 731 8.38 7.68
intervals I, 6.9 7.38 8.08 7.47
Mean of varieties T.02** 7.35 8.25 1.57
L.S.D at 5% level for:
Sowing date (S) 0.16 SXI 0.21 SxIxV 0.30
Irrigation (I) 0.12 SxV NS
Varieties (V) 0.10 IxV 0.17

Table (8): Mean grain yield per faddan,(ton), as affected by sowing dates,
irrigation intervals, wheat varieties and their interactions
(combined analysis for 2012/013and 2013/014 seasons).

Sowing dates Irrigation Varieties (V) mean
(S intervals (I) A4\ v, v,

1, 2.34** 2.38 2.62 2.45**

I 2.47 2.29 2.87 2.54

S 1 241 2.39 267 2.49
mean 2.41** 2.36 2.72 2.49**

I, 2.57 229 2.88 2.58

s, . I; 2.37 2.56 2.67 2.53

I 2.45 2.40 2.93 2.59

mean 247 242 2.83 2.57

1, 2.10 2.25 2.66 2.34

1, 2.18 2.42 2.97 2.52

S Iy 2.23 2.38 2.55 1239

mean 2.17 235 2.73 242
oL I 2.34* 2.31 2.72 2.46°*

Mean of irrigation

intervals 1, 2.34 2.42 2.84 2.53

Iy 2.36 2.39 2.72 2.49

Mean of varieties 2.35%* 2.37 2.76 249

L.S.D at 5% level for:
Sowing date (S} 0.04 SXI1 0.08 SxIxV 0.12
Irrigation (1) 0.05 SxVv 0.07
Varieties (V) 0.4 IxV 0.07
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Table (9): Mean harvest index, as affected by sowing dates, irrigation
intervals, wheat varieties and their interactions (combined
analysis for 2012/013and 2013/014 seasons).

Sowing dates Irrigation Varieties (V) mean
(S) intervals (I) Vi Vv, Vv,

1 0.34+* 0.32 0.35 0.34

S I, 0.33 0.32 0.31 0.32

! I 0.35 0.32 0.34 © 034

mean 0.34** 0.32 0.33 0.33

I, 0.34 0.34 0.33 0.34

S B 0.33 0.31 0.33 0.32

1 I, 0.34 0.33 0.35 0.34

mean 0.34 0.32 0.34 0.33

I 0.31 0.33 0.35 0.33

S I, 0.31 0.32 0.34 0.32

3 1, 0.33 0.33 0.32 0.33

mean 0.32 0.32 0.34 0.33
e 1 0.33 0.33 0.34 0.34**

( Mesn of irrigation 1, 0.32 0.32 0.33 0.32

intervals I, 0.34 0.32 034 0.33

L Mean of varieties 0.33** 0.32 0.34 0.33

L.S.D at 5% level for:
Sowing date (S) NS SX1 NS SxIxV 0.02
Imigation (I) 0.01 SxV 0.01
Varieties (V) 0.01 IxV NS
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