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Abstract 
Field experiments were conducted at Shandaweel Agricultural Research 

Station, during the three winter successive seasons (2012/2013, 2013/2014 and 
2014/2015) to find out the effect of different dates and irrigation regimes on 
growth, yield and consumptive use of three wheat varieties under Sohag gover-
norate conditions. Three bread wheat cultivars (Shandaweel-1, Giza-168 and 
Sids-12) were cultivated in two different sowing dates (20th November and 5h 

December) under three irrigation intervals treatments of 21, 28 and 35 days. The 
experiment was laid out in a split – split plot design with three replications.  

The results revealed significant differences among studied cultivars and ir-
rigation treatments in most studied traits in all seasons. The second sowing date 
5th December produced the best results of the growth components, grain yield 
and water use efficiency through the years of this study. The irrigation at 21 days 
gave the best values of grain yield values (18.234, 16.609 and 17.198 ardab/fed) 
for the three winter seasons 2012/13, 2013/14 and 2014/15. The average water 
consumptive use by wheat plants were 2094.48 for I1, 1883.46 for I2 and 1564.15 
for I3 

  m3/fed. at the first sowing date (20th Nov.) while it was  2123.93 for I1, 
1811.49 for I2, and 1606.19 for I3 m3 /fed for the second sowing date (5th Dec.). 
The irrigation water use efficiency was higher with using the irrigation treatment 
every 35 days. It was 0.53, 0.54, and 0.61 kgm-3 for the first sowing date (20th 
November) and it was 0.64, 0.68, and 0.68 kgm-3 for the second sowing date (5th 
December) by using the irrigation interval treatment at 21, 28, and 35 days, re-
spectively.   

Shandaweel 1 produced the highest values of grain yield and water use effi-
ciency at the two sowing dates and the irrigation regimes. Also the results of the 
second sowing date (5th December) for Shandaweel 1 were higher than these of 
first sowing date. 
Keywords: Wheat, Irrigation regimes, Irrigation dates.  
 

Introduction                               
Oriented agricultural research is 

mostly directed to alleviate the prob-
lem of food shortage with our limited 
water resources. 

Wheat triticum asetivum is the 
main food crop in Egypt. As in the 
most of world there is a gap between 

production and consumption. In 
Egypt, wheat is commonly known as 
the king of cereal crops used as a ma-
jor food crop. Its cultivated area 
reached about 2.9 million feddan (fed 
= 0.42 hectare) with an average pro-
duction of 18.1 ardab per feddan of 
grains (ardab = 150 kg) (FAO 2008). 
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However, this local production 
doesn’t meet the consumption owing 
to the increased population with a 
limited cultivated area and water re-
sources (El-Shaer et al. 1997 and Eid 
et al. 1999). 

Khater et al., (1997) found that, 
spikes/m³, 1000 grain weight, straw 
and grain yield/fed were significantly 
decreased with decreasing available 
soil moisture content. 

EL Kalla et al., (1994) found 
the same result and add the plant 
height. Rayan et al., (1999) indicated 
that seasonal wheat water consump-
tive use at Shandaweel region (Upper 
Egypt) was veiled between 1883 
and1930 m³/fed. 

Khalil. et al., (2006) found that 
the irrigation treatment at 1.2 evapo-
ration pan coefficient recorded the 
highest amount of water consumed 
.more than the other two treatment  
water consumptive uses by wheat 
were 1582m³/fed 1796.9m³/fed and 
2215.9m³/fed for irrigation treatment 
at 0.8, 1, 1.2 evaporation pan  coeffi-
cient . The irrigation at 0.8 evapora-
tion pan coefficient gave the highest 
value of water use efficiency. 

With respect to crop productiv-
ity as a function for the soil moisture 
availability during the growing sea-
son, Mohamed and Tammam (1999), 
Sidrak (2003) and Moussa and Ab-
del-Maksoud (2004) reported that the 
number of spikess/m2, 1000-grain 
weight, straw and grain yields de-
creased due to the irrigation at the 
high soil moisture depletion. 

El-Marsafawy (2000) and Ra-
yan et al. (2000) found that the high-
est values of grain yield were ob-
tained when wheat crop irrigated at 

1.0 evaporation pan coefficient (EPC) 
compared with 1.4. 

El-Sabbagh et al, (2002) in 
Egypt and Metin-Sezen and Attila-
Yazar (2006) in the arid Southeast 
Anatolia of Turkey, recorded that 
short irrigation intervals (7, 14 and 21 
days) increased the plant height, 
spikes length, number of spikess/m2, 
number and weight of grain/spikes, 
1000- grain weight, harvest index and 
straw and grain yields compared with 
prolonged irrigation intervals (35 
days).  

The main objective of this study 
is to determine the best irrigation re-
gimes by using different irrigation 
intervals under two different sowing 
dates for wheat production. 
Materials and Methods 

A field experiment was carried 
out at Shandaweel Agricultural Re-
search Station, ARC, Egypt, during 
the winter of 2012/2013, 2013/2014, 
and 2014/2015 growth seasons to 
study the effect of different dates and 
irrigation regimes on growth, yield 
and consumptive use for three wheat  
varieties under Sohag governorate 
conditions. The experiment was laid 
out in a split – split plot design with 
three replications. The plot area was 
42.0 m2 (6 x 7 m). 

The main plots were devoted to 
sowing dates of S1 = first sowing 
date (20th   November) S2 = second 
sowing date (5th December); the sub 
plots were assigned to the irrigation 
regime as intervals of I1= 21 days, 
I2= 28 days, and I3= 35 days, and the 
sub_ sub plots were assigned to three 
wheat cultivars including V1 = Shan-
daweel 1, V2 = Giza 168 and V3 = 
Sides 12. 
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Wheat seeds of the three culti-
vars were broadcasted at a rate of 60 
kg/fed (144kg / ha), the recom-
mended levels of basic fertilizers 
(NPK) were applied. All experimen-
tal plots were fertilized using nitrogen 
fertilizer, that was applied in the form 
of urea (46.5% N), super phosphate 
(15%P2O5 ), and potassium sulphate 
(48 % K2 O), at the level of 70 kg N 
/fed, 15 kg P2O5 /fed,  and 24 kg 
K2O/fed, respectivly. 

The nitrogen and potassium fer-
tilizers were divided and added into 

equal doses, the first one with the 
first irrigation and the second was 
added with the second irrigation 
However, the phosphate fertilizer was 
added before planting.     

Meteorological data used in cal-
culating the potential water consump-
tive use were collected from Sohag 
623970 station (latitude of 260:6, lon-
gitude of 37o:7 and elevation of 70 m) 
during the growth seasons (Table 1). 

 

 
Table 1. The meteorological data at Sohag 623970 Station during  2012/2013, 2013/ 

2014 and 2014 /2015 seasons. 
Season 2012/2013 season 

Month T max(C0) T  min(C0) 
WS 

2m(km/ 
day) 

RH 
(%) 

RF 
(mm) 

SS 
(hours) 

SR 
(MJ/m2/day) 

E p 
(mm) 

Nov. 28.1 6.7 113.7 54.8 0.0 9.3 16.5 3.20 
Dec. 21.4 7.6 159.9 65.0 0.0 9.0 14.9 2.73 
Jan. 21.3 12.1 123.8 60.0 1.0 9.0 15.7 2.53 
Feb. 24.0 14.0 164.2 48.0 0.0 9.8 18.9 3.75 
Mar. 29.7 20.1 169.9 35.0 0.0 9.8 21.7 5.23 
Apr. 29.9 13.0 168.5 34.0 0.0 10.1 24.3 5.94 
May 37.8 17.6 159.9 30.0 0.0 11.3 26.9 7.17 
Mean 27.5 11.6 151.4 46.7 Total1.0 9.8  4.43 

2013/2014 season 
Nov, 28.4 13.2 132.5 59.0 0.0 9.3 16.5 3.32 
Dec. 21.6 7.6 216.0 58.0 0.0 9.0 14.9 3.07 
Jan. 22.5 6.3 152.6 58.0 0.0 8.9 15.6 2.91 
Feb. 23.8 7.6 216.0 52.0 0.0 9.8 18.9 4.11 
Mar. 27.4 12.3 210.2 45.0 9.2 9.8 21.7 5.25 
Apr. 32.8 15.8 190.1 37.0 0.0 10.1 24.3 6.58 
May 34.7 19.8 172.8 36.0 0.4 11.3 26.9 7.17 
Mean 27.3 11.8 184.3 49.3 Total 9.6 9.7  4.63 

2014/2015season 
Nov. 26.4 11.9 95.0 43.0 1.5 9.3 16.5 3.01 
Dec. 22.8 8.5 103.7 48.0 0.7 9.0 14.9 2.51 
Jan. 19.5 5.5 95.0 43.0 0.6 8.9 15.6 2.40 
Feb. 22.8 8.1 112.3 33.0 0.4 9.8 18.9 3.42 
Mar. 27.7 12.3 129.6 29.0 0.7 98 21.7 4.76 
Apr. 30.1 13.0 146.9 21.0 0.5 10.1 24.3 5.89 
May 35.8 19.4 146.9 17.0 0.0 11.3 26.9 7.09 
Mean 26.4 11.2 118.5 33.4 Total4.4 9.7  4.15 

T max and T min = maximum and minimum temperatures, °C ; WS= wind speed (Km/day) ; RF = rain fall, mm ; 
SS = actual sun shine, hours , SR = solar radiation, MJ/m2/day,  Ep= Evaporation pan ,mm 

      Some soil physical and chemical properties were measured as (Table 2) follow: Par-
ticle size distribution according to Gee and Bauder (1986). 
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Table 2. Some physical and chemical properties of the soil. 
 

Particle-size distribution Soil fraction   Content (%)  
Coarse sand   
Fine sand   
Silt   
Clay   
Textural class   

7.80 
16.20 
38.20 
37.80 

Clay loam 
Soil chemical analyses   Content 
Organic matter      1.22%  
Available  N (K Cl-extract)     17.20   mg kg-1 
Available  P  (Na HCO3 extract)   10.00 mg kg-1 
Available  K (N H4 - a acetate extract)    178 mg kg-1 
pH (1:2.5, soil: water suspension) 
ECe  

    7.9 
0.9 dSm-1 

 
     

 

Available N was determined ac-
cording to Bremner and Mulvaney 
(1982). Available P was determined 
according to Olsen et al., (1954). 
Available K was determined accord-
ing to Hesse, (1972). The EC was es-
timated according to Richards (1954) 
and soil pH was determined accord-
ing to McLean (1982).  

Field capacity and wilting point 
were determined according to Cassel 
and Nielsen (1986). Available water 
was calculated from the difference 
between field capacity and wilting 
point. Bulk density was determined 
according to Blake and Hartge 
(1986), (Table3). 

 
Table 3. Soil moisture constants (% by weight) and bulk density (mg m-3) of the 

soil site at Shandaweel Agricultural Research Station. 
Depth 
(cm) 

Field capacity                  
(%) 

Wilting point 
 (%) 

Available water 
(%) 

Bulk density  
(Mg m-3) 

00-15 
15-30 
30-45 
45-60 

32.20 
31.78 
29.73 
29.19 

13.77 
13.18 
12.40 
11.18 

18.43 
18.60 
17.33 
17.39 

1.15 
1.20 
1.22 
1.28 

 
The field capacity, wilting point 

and available soil moisture of the ex-
perimental field were determined and 
were 30.69 %, 12.63%, and18.06 % 
respectively. The soil was clay loam 
in texture with bulk density of 1.22 
Mg m-3 (Tabl2&3). Soil samples were 
taken from each 15 cm depth up to 60 
cm from the surface.   

Growth, Yield and some Yield 
Attributes Esteimation 

At harvest, the plants of each 
entire sub- sub -plot were sampled in 
order to determine some wheat pa-
rameters such as:   

1.��Total yield (ton/fed). 
2.��Grain yield (keg /fed.). 
3.��Straw yield (ton/fed). 
4.��Seeds index (1000 grain 

weight). 
5.��5 spike grain weight (gm). 
All obtained data were sub-

jected to the statistical analysis of 
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variance and the treatment means 
were compered for significant differ-
ences using the LSD at p=0.05 and 
p=0.01. The MSTAT_C (version 
2.10) computer program was used to 
perform all the analysis of variance in 
an agreement with the procedure out-
lined by Steel and Torrie (1982). 
Water Relations 

1-Actual water consumptive 
use 'WCU'  

Water consumptive use was de-
termined via soil samples from the 
sub.sub plots just before each irriga-
tion and 48 h later besides at harvest, 
in 15cm segments along the 60 cm 
depth of the soil. The WCU was cal-
culated according to Israelsen and 
Hansen (1962) as follows: 

 
Where: 
CU  = actual consumptive use 
(m3/fed) 
ERZD = effective root zoon depth. 
(m) 
Bd  = bulk density of soil (Mg m-3) 
Q2  = the soil moisture two days 
after irrigation (% w/w). 
Q1  = the soil moisture before next 
irrigation (% w/w). 
2- Water use efficiency (WUE)  

Water use efficiency in the 
present work, refers to the amount 
of wheat grains (kg) produced 
due to one m3 of consumed water 
which, estimated according to 
Vites (1965) as follow   

����

Results and Discussion 
1. Growth and Yield Parameters 
1.1 Grain weight of 5 spikes (g):  

1.1.1 Effect of sowing date 
(A): Table 4-a and 4-b showed that 

delaying sowing date by two weeks 
increased the grain weight of 5 spikes 
in the three seasons. The grain weight 
of 5 spikes of were 12.509, 13.256, 
and15.460 g was produced by the late 
sowing date (S2) at the 5th of Decem-
ber and 11.982, 12.595 and 14.480 g 
from S1 at the 20th of November  dur-
ing the three growing seasons i.e., 
2012/13, 2013/14, and2014/15, re-
spectively. Delaying the cultivation 
date by 15 days increased the three 
season’s average grain weight of 5 
spikes from 13.014 to 13.742 g 
(5.55%).  

1.1.2 Effect of irrigation re-
gime (B): Table 4-a and 4-b also re-
vealed that, the irrigation treatments 
significantly increased the grain 
weight of 5 spikes. The highest val-
ues for grain weight of 5 spikes was 
given by the irrigation at 21 days in-
terval (I1) during the three growth 
seasons. The grain weight  of 5 spikes 
were as 13.994, 14.580 and 17.974 g 
(I1), 11.740, 12.778  and 14.279 (I2), 
11.003, 11.419 and 12.657 g (I3)  
during the three growing seasons, 
2012/13, 2013/14, and 2014/15, re-
spectively. Grain weight of 5 spikes 
was increased by 32.6% and10.6% by 
shortening the irrigation interval from 
35 day to 21 and 28 days, respec-
tively.    

1.1.3 Effect of wheat cultivars 
(C): Wheat cultivars showed highly 
significant differences in the grain 
weight of 5 spikes, as shown in Table 
4-a and 4-b. Wheat cultivar Shan-
daweel-1(V1) gave the best results of 
grain weight of 12.840, 13.686 and 
15.60 gm/5 spikes during 2012/13, 
2013/14, and 2014/15 seasons, re-
spectively. Shandaweel-1 variety and 
Sides-12 produced grain weight of 
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14.042 and 13.223 gm/5 spikes com-
pared to 12.872 gm/5-spikes from 
Giza 168. The increase in Shan-
daweel-1 was 9.089 % over Giza168. 
The grain weight of 5 spikes of Shan-
daweel-1 increased gradually from 
2012 through 2015 and was better 
than the other two varieties.     

1.1.4 A x B Interaction: The 
interaction between sowing date and 
irrigation treatments produced sig-
nificant differences in the grain 
weight of 5-spikes through the three 
seasons. The highest values of the 
grain weight of 5spikes were pro-
duced form the interaction between 
the second sowing date and irrigation 
at 21 days interval (S2*I1).  

1.1.5 A x C Interaction: Shan-
daweel-1 with the second sowing date 
produced the best interaction during 
the three growing seasons. The high-
est values for grain weight of 5spikes 
of that interaction were 13.193, 

14.070 and 16.128 gm/5 spikes grain, 
through 2012/13, 2013/14, 
and2014/15 seasons, respectively. 

1.1.6 B x C Interaction: Highly 
significant differences were resulted 
from the irrigation interval of 21 days 
(I1) and Shandaweel-1. The highest 
values for grain weight of 5-spikes 
were 14.897, 16.008, and 19.308 
gm/5-spikes during 2012/13, 
2013/14, and 2014/15 seasons, re-
spectively. 

1.1.7 A x B x C Interaction: 
Shandaweel-1irrigated every 21 days 
which cultivated on the 5th of Dec. 
produced high significant values of 
grain weight of 5spikes. 

The obtained results showed a 
steady increase in the average of the 
grain weight of 5 spikes through the 
three seasons. The decrease in the 
Max temperature during 2014/15 than 
2012/13 increased the grain weight of 
5 spikes by 22.24%. 

 
Table-4-a. Grain weight of 5 spikes (g) during three years for the three verities, 

three irrigation regimes and two swing dates. 
 

Seasons V1 V2 V3 I1 I2 I3 S1 S2 Mean 
2012/13 12.840 11.675 12.222 13.994 11.740 11.003 11.982 12.509 12.246 
2013/14 13.686 12.404 12.687 14.580 12.778 11.419 12.595 13.256 12.926 
2014/15 15.601 14.538 14.772 17.974 14.279 12.657 14.480 15.460 14.970 
 Mean 14.042 12.872 13.227 15.516 12.932 11.693 13.019 13.742 13.380 
% ± 9.089 0.000 2.755 32.7 10.6 0.000 0.000 5.551   

 
Where: (A) FACTOR s1, and S2 =Sowing on 20th November, and 5th December. (B)FACTOR I1, I2andI3 =Irrigation 

regime 21, 28 and35days.(C) FACTOR, V1, V2 andV3 = wheat cultivars I.e., Shandaweel-1, GIza-168 and 
SIds- 

 
1.2 Seed index (g/1000 grains): 

1.2.1 Effect of sowing date 
(A): Results in Table 5-a and 5-b in-
dicated that, delaying the cultivation 
date by two weeks did not reduce the 
seed index significantly but it pro-
duced 1.34% increase in the seed in-
dex      

1.2.2 Effect of irrigation re-
gime (B): The results in Table 5-a 
and 5-b showed that the irrigation re-
gimes significantly affected on the 
seed index in the three studied sea-
sons, where the best results of seed 
index were obtained from the irriga-
tion (I1) at 21days interval with val-
ues of 46.125, 43.386, and 45.655 
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gm/1000 grains, for 2012/13, 2013/14 
and 2014/15 seasons, respectively. 
Seed index was increased by 
14.943% and 7.125% by shortening 
the irrigation interval from 35 day to 
21 and 28 days, respectively.    

1.2.3 Effect of wheat cultivars 
(C): Data in Table 5-a and 5-b indi-
cated that the seed index was signifi-
cantly affected by wheat cultivars. 
The highest values of 44.108, 41.939, 
and 43.439 gm/1000 grains, were 
gained from Shandaweel-1 cultivar 
(V1) during 2012/13, 2013/14 and 
2014/15 seasons, respectively. The 
seed index of Shandaweel-1 of 4.27% 
was higher than Seds-12 and 3.64% 
higher than Giza-168.  

1.2.4 A x B Interaction: The 
interaction between sowing date and 
irrigation treatments produced sig-
nificant differences in the seed index 
through the three seasons. The high-
est values of seed index were pro-
duced form the interaction between 
the second sowing date with irriga-
tion at 21 days interval (S2*I1) 
namely, 46.85, 43.84, and 46.08 

gm/1000grin , from 2012/13, 2013/14 
and 2014/15 seasons, respectively.  

1.2.5 A x C Interaction: Data 
in Table 5-a and 5-b revealed no sig-
nificant effects were found on seed 
index values due to the interaction 
between sowing date and wheat culti-
vars.  

1.2.6 B x C Interaction: The 
interaction between irrigation regime 
and wheat cultivars had a significant 
effect on seed index. The highest val-
ues of seed index were produced 
from irrigating Shandaweel-1 wheat 
cultivar (V1) every 21 days (I1) with 
value of 47.480, 43.863, and 46.762 
gm/1000 grin, respectively, through 
2012/13, 2013/14 and 2014/15 sea-
sons, respectively. 

1.2.7 A x B x C Interaction: 
The highest values of seed index 
were optioned from the interaction of 
the second sowing date at 5th Decem-
ber of Shandaweel-1 irrigated every 
21 days interval with value of 48.340, 
44.387 and 47.317 g/1000 grains, 
during 2012/13, 2013/14 and 
2014/15, respectively. 

 
 

Table-5-a. Seed Index (g/1000grains) during three years for the three verities, 
three irrigation regimes and two swing dates. 

Sea- V1 V2 V3 I1 I2 I3 S1 S2 Mean 
2012/1 44.108 42.235 41.708 46.125 42.922 39.003 42.281 43.086 42.684 
2013/1 41.939 40.873 40.868 43.386 41.260 39.034 41.051 41.402 41.227 
2014/1 43.439 41.953 41.610 45.655 41.790 39.557 42.043 42.625 42.334 
Mean 43.162 41.687 41.395 45.055 41.991 39.198 41.792 42.371 42.081 
% ± 4.268 0.705 0.000 14.943 7.125 0.000 0.000 53.929   

Where: (A) FACTOR S1, and S2 =Sowing on 20th November, and 5th December. (B)FACTOR 
I1, I2 and I3 =Irrigation regime 21,28 and 35days. (C) FACTOR, V1, V2 andV3 = wheat 
cultivars I.e., Shandaweel-1, GIza-168 and SIds-12 

 
 

1.3 Total biological yield (ton/fed):  
1.3.1 Effect of sowing date 

(A): Data in Table 6-a and 6-b, re-
vealed that the total biological yield 

was significantly effected by sowing 
date. The best values of the total bio-
logical yield of 7.389, 6.092 and 
5.852 ton/fed resulted from the sec-
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ond sowing date at 5th December in. 
Total biological yield increased by 
7.98 % with the second sowing (date 
5th December) over the first sowing 
date (20th November). 

1.3.2 Effect of irrigation re-
gime (B): Data recorded in  Table 6-a 
and 6-b indicated that the total bio-
logical yield was significantly in-
creased by shortening the irrigation 
intervals with values, of 5.563, 6.190, 
and 6.865 ton/fed for 35, 28 and 21 
days irrigation interval, respectively. 
Irrigation every 21days gave the 
highest values of the total biological 
yield of 7.897, 6.331 and 5.852 
ton/fed through the three seasons i.e., 
2012/13, 2013/14 and 2014/15. Total 
biological yield significantly in-
creased with decreasing the irrigation 
interval from 35 days by one and two 
weeks by 11.270% and 23.405% 

1.3.3 Effect of wheat culti-
vars(C): Data in Table 6-a and 6-b 
shown that, Shandaweel-1 produced 
significant higher yield than the other 
two cultivar. Total biological yield of 
wheat cultivars Shandaweel1 and 
Giza168 was increased by 4.698 % 
and 0.421 % Sids12, respectively, 
compared of Sids12.   

1.3.4 Effect of A x B interac-
tion: The total biological yield values 
were significantly affected by the in-
teractions between sowing date and 
irrigation regime, where the sowing 
date on 5th of Dec. with irrigation 
every 21 treatment recorded the high-
est values of total biological yield 
8.709 and 6.628 ton/ fed) in both the 
first and second seasons (2012/13 and 
2013/14), respectively. The interac-
tion of the first sowing date with irri-

gation treatment interval21 days had 
the highest value of total biological 
yield (6.460 ton /fed) in the last sea-
son 2014/15. 

1.3.5 Effect of A x C interac-
tion: The total biological yield of 
Shandaweel-1 sown on the 5th of Dec. 
as an average of three years was bet-
ter than the other two wheat cultivars 
and sowing dates. 

1.3.6 Effect of B x C interac-
tion: Shandaweel-1 wheat cultivar 
with irrigation at 21 days signifi-
cantly affected the total biological. 
The biological yield obtained from 
interaction between the irrigation in-
tervals at 21 days with Shandaweel-1 
were 8.254, 6.512 and 6.549 ton /fed, 
during 2012/13, 2013/14 and2014/15 
seasons, respectively. 

1.3.7 Effect A x B x C interac-
tion: The triple interaction of sowing 
date with irrigation regime and wheat 
cultivars showed significant effects 
on total biological yield. Shandaweel-
1, irrigated every 21 days which sown 
on the 5th of Dec. produced the high-
est significant value of total biologi-
cal yield of 8.893 ton/fed. 

The total biological yield was 
reduced from 2012/13 to 2014/15, 
growth seasons by 18.83%, due to 
temperature reduction by about on 
degree. In contrast, the grain weight 
of 5 spikes showed a steady increase 
in the average of the grain weight of 
the 5spikes through the three seasons 
and that was supposed to be due to 
the decrease in the Max temperature 
during 2014/15 than 2012/13. The 
cold weather enhances the grain fill-
ing which overcomes the vegetative 
growth and hay ratio. 

 
 

 



Assiut J. Agric. Sci., (48) No. (1-1) 2017 (374-393)                             ISSN: 1110-0486 
Website: http://www.aun.edu.eg/faculty_agriculture                      E-mail: ajas@aun.edu.eg  

 382 

Table-6-a. Total biological yield (ton/fed) during three years for the three verities, 
three irrigation regimes and two swing dates.  

Sea- V1 V2 V3 I1 I2 I3 S1 S2 MEA
2012/1

3 
7.014 6.770 6.809 7.884 6.838 5.871 6.340 7.389 6.865 

2013/1 6.190 5.791 5.949 6.331 5.928 5.671 5.862 6.092 5.977 
2014/1 5.962 5.822 5.547 6.381 5.803 5.147 5.701 5.852 5.777 
Mean 6.389 6.128 6.102 6.865 6.190 5.563 5.968 6.444 6.206 
% ± 4.698 0.421 0.000 23.405 11.270 000 0.000 7.980  

 

Where: (A) FACTOR s1, and S2 =Sowing on 20th November, and 5th December. (B)FACTOR I1, 
I2andI3 =Irrigation regime 21, 28 and 35days. (C) FACTOR, V1, V2 andV3 = wheat cultivars I.e., 
Shandaweel-1, GIza-168 and SIds-1 

 

 1.4 Grain yield (kg /fed).  
Data in Table 7-a and 7-b, pre-

sent the results of grain yield. 
1.4.1 Effect of sowing date 

(A): Delaying the sowing date 15 
days from 20th November to 5th De-
cember caused 17.477% increase in 
wheat grain yield. This increase was 
significant. The best values for grain 
yield were 2314.8, 2467.9 and 2474.7 
kg /fed., that were recorded for the 
second sowing date 5th December and 
1841.8, 2181.4 and 2154.6 kg /fed., 
for the 20th of Nov. during the three 
respective seasons 2012/13, 2013/14 
and2014/15. The average grain yield 
produced from the late sowing date 
was 2419.2 kg/fed (5760 kg/ha). 

1.4.2 Effect of irrigation re-
gime (B): The grain yield was sig-
nificantly affected by the irrigation 
regime interval. Grain yield values 
were increased by using irrigation 
treatment interval of 21days which 
gave the highest values for grain 
yield of 2735.2, 2491.4 and 2579.7 
kg/fed for 2012/13, 2013/14 and 
2014/15 seasons, respectively. The 
grain yield increased due to increas-
ing the soil moisture. These results 
are in agreement with those reported 
by Khail et al, (2005) and El-
Marsafawy (2000). Increasing the ir-
rigation interval by one and two 
weeks reduced the grain yield by 

15.5% and 24.4%, respectively. 
Therefor 21days irrigation interval 
would be the best irrigation schedule 
for max grain weight. Metin-Sezen 
and Attila-Yazar (2006) in the arid 
Southeast Anatolia of Turkey, re-
corded that shortening the irrigation 
intervals (7, 14 and 21 days) in-
creased the grain yield, compared 
with prolonged irrigation intervals 
(35 days).Decreasing the irrigation 
interval by two or one week increased 
the grain yield significantly by 
32.957% and 12.367%. There for, us-
ing 21days interval, would be the best 
irrigation scheduling for highs grain 
yield in Sohag.           

1.4.3 Effect of wheat cultivars 
(C): The highest values of grain yield 
of 2160.4, 2455.4 and 2332.7 kg/fed 
were gained from Shandaweel-1, 
through 2012/13, 2013/14 and 
2014/15, seasons, respectively. The 
grain yield of the three variety 
namely Shandaweel-1, Giza168, and 
Sides-12 were 2316.2, 2242.4, and 
2159.0 kg/fed respectively. The in-
crease in the grain yield of Shan-
daweel1 was 7.278% compared to 
Sides-12. 

1.4.4 Effect of A x B interac-
tion: The grain yield values were 
significantly affected by the interac-
tions between sowing date and irriga-
tion regime. The highest values of 
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grain yield of 3150.3, 2656.31 and 
2676.8 kg/ fed were produced by 
sowing wheat on 5th Dec, and irrigat-
ing it every 21 days. During the 
growing seasons of 2012/13, 2013/14 
and 2014/15, respectively. The lowest 
grain yield was resulted from interval 
of 35 days and 20th of Nov. date. 

1.4.5 Effect of A x C interac-
tion: The highest grain yield was 
produced when wheat cultivar of 
Shandaweel-1 (V1) was sown in  the 
late sowing date of 5th December 
(S2), in the first 2012/13 and second 
2013/14 seasons (2475.2 and 2576.2 
kg/fed), respectively. However, 
Giza186 sown on the 5th of Dec. had 
the best value of grain yield in the 
last season 2014/15 with value of 

2570.7 kg/fed. This result may be due 
to the interaction between genetic co-
efficients with the weather condition.  

1.4.6 Effect of B x C interac-
tion: Irrigation at 21 days with Shan-
daweel-1 wheat cultivar recorded the 
best values of grain yield i.e. 2861.7, 
2573.0, and 2638.5 kg/fed through 
2012/13, 2013/14 and 2014/15 sea-
sons, respectively. 

1.4.7 Effect of A x B x C inter-
action: The highest result for grain 
yield of 3290.6, was obtained by 
Shandaweel-1(V1) irrigated every 21 
days (I1) at the second sowing 5th 
December (S2) date. The grain yield 
increased in the second and third year 
by 11.86 and 11.37% respectively. 

 
 

Table-7-a. Grain yield (kg /fed) during three years for the three verities, three irri-
gation regimes and two swing dates.  

Seasons V1 V2 V3 I1 I2 I3 S1 S2 Mean 
2012/13 2160.472 2102.117 1972.461 2722.372 1976.728 1535.950 1841.807 2314.893 2078.35 
2013/14 2455.422 2266.983 2251.711 2456.872 2301.544 2215.700 2181.485 2467.926 2324.71 
2014/15 2332.778 2358.222 2253.089 2580.167 2279.533 2084.389 2154.615 2474.778 2314.70 
 Mean 2316.22 2242.44 2159.09 2586.47 2185.94 1945.35 2059.30 2419.20 2239.25 
% ± 7.278 3.861 0.000 32.957 12.367 0.000 0.000 17.477   

Where: (A) FACTOR s1, and S2 =Sowing on 20th November, and 5th December. (B)FACTOR I1, I2andI3 =Irrigation regime 21, 28 
and35days.(C) FACTOR, V1, V2 andV3 = wheat cultivars I.e., Shandaweel-1, GIza-168 and SIds-12 

 

1.5 Straw yield (ton/fed)  
Data in Tables 8-a, and 8-b in-

cludes the results of the wheat straw, 
yield. 

1.5.1 Effect of sowing Date: 
The straw yield produced from sow-
ing dates of 20th of Nov. and 5th of 
Dec. were 4.492, and 4.989 tons/fed. 
in 2012, 30657 and 3.624 tons/fed. in 
2014 , and 30367 and 30537 tons/fed. 
in 2015. The straw yield values were 
higher with the late sowing while the 
straw yield was going down growing 
with seasons from 2012/13, to 
2014/15 growth seasons while the 
grains yield had an increasing trend.  

1.5.2 Effect of irrigation re-
gime: Data recorded in Table 8-a and 

8-b indicated that the straw yield was 
significantly affected by the irrigation 
regime interval. Straw yield values 
were increased by reducing  the irri-
gation interval to 21days which gave 
the highest values for straw yield of 
5.148, 3.839 and 3.802 tons/fed  in 
the three respective seasons i.e. 
2012/13, 2013/14 and 2014/15. 
Metin-Sezen and Attila-Yazar (2006 
reported similar results. 

1.5.3 Effect of wheat cultivars: 
The straw yield values produced from 
Shandaweel-1 cultivar were signifi-
cantly higher than the other two cul-
tivars with values of 4.835, 3.735 and 
3.626 ton/fed, through 2012/13, 



Assiut J. Agric. Sci., (48) No. (1-1) 2017 (374-393)                             ISSN: 1110-0486 
Website: http://www.aun.edu.eg/faculty_agriculture                      E-mail: ajas@aun.edu.eg  

 384 

2013/14 and 2014/15 seasons, respec-
tively. 

1.5.4 Effect of A x b interac-
tion: The interaction between the 
second sowing date and irrigation 
treatment interval 21 days recoded 
the highest values of straw yield 
(5.533 and 3.967 ton/ fed) in both the 
first and second seasons (2012/13 and 
2013/14), respectively, the interaction 
of the first sowing date with irrigation 
treatment interval 21 days recorded 
the highest value of total yield (3.971 
ton /fed) in the last season 2014/15. 

1.5.5 Effect of A x C interac-
tion: Results in Table 8-a and 8-b in-
dicated that the values of straw yield 
were significantly affected by the in-
teraction between the sowing date 
and wheat cultivars. 

1.5.6 Effect of B x C interac-
tion: Data illustrated in table 8-a and 

8-b showed a significant effect on the 
straw yield due to the interaction be-
tween the irrigation regimes and 
wheat cultivars. The interaction be-
tween the irrigation treatment interval 
21 days (I1) and wheat cultivar Shan-
daweel 1(V1) had the highest values 
of straw yield (5.353, 3.939 and 
3.917 ton /fed) in (2012/13, 2013/14 
and2014/15) seasons, respectively. 

1.5.7 Effect of A x B x C inter-
action: The triple interaction  showed 
that Sids-12 sown on 5 Dec. with the 
irrigation regime every 21 produced 
significant higher straw yields  
through the first and second seasons, 
while Shandweel-1 produced the 
highest straw yield when sown on the 
20th of Nov. and irrigated every 28 
days. 

 

  

Table-8-a. Straw yield (ton/fed) during three years for the three verities, three irri-
gation regimes and two swing dates.  

Sea- V1 V2 V3 I1 I2 I3 S1 S2 Mean 
2012/1 4.835 4.662 4.724 5.148 4.741 4.332 4.492 4.989 4.741 
02013/ 3.735 3.522 3.664 3.839 3.629 3.454 3.657 3.624 3.641 
2014/1 3.626 3.451 3.279 3.802 3.514 3.041 3.537 3.367 3.452 
Mean 4.065 3.878 3.889 4.263 3.961 3.609 3.895 3.993 3.944 
% ± 4.831 0.009 0.284 18.121 9.763 0.000 0.000 2.525   
Where: (A) FACTOR s1, and S2 =Sowing on 20th November, and 5th December. (B)FACTOR I1, I2 and I3 = Irri-

gation regime 21, 28 and35days.(C) FACTOR, V1,V2 andV3 = wheat cultivars I.e., Shandaweel-1, GIza-
168 and SIds-12 

 
 
 

2. Water Relations  
2.1 Actual water consumptive 

use (WCU, m3/fed). 
Evapotranspiration is the com-

bination of two processes, evapora-
tion and transpiration. Evaporation is 
the direct evaporation of water from 
the soil surface and/or from the plant 
surface. Transpiration is the flow of 
water vapor from the interior of the 
plant to the atmosphere (Jones et al, 
1984). Results in Table 9-a and 9-b 
showed that the seasonal water con-

sumptive use (ETa) was increased as 
Etc with the increased number of irri-
gations and the soil moisture was 
more available for extraction by plant 
roots and as well as soil surface 
evaporation where the value of the 
ETc for irrigation treatment 21 day 
heights than the 28, and 35 days irri-
gation treatment. Water consumptive 
use was reduced by 6.64m3 in 
2014/15 season compared to 2012/13 
and 2013/14 seasons. due to the 
change in the T0 Max by 1.1C0 in 
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2014/15 season compared by 2012/13 
and 2013/14 seasons, the EP also 
changed in these seasons by 4.43, 
4.63, 4.12 %    

2.1.1 Factor (A): Effect of sow-
ing date (A), the WCU maximum 
value was predicted by the first sow-
ing date S1 in all studied seasons, 
With respect to sowing date, The 
WCU in 2012/13, 2013/14 and 
2014/15 for S1(1908, 1857 and 1778 
m3/fed)for 2012/13, respectively, in 
same respective WCU results for S2 
were (1855, 1879, and 1777 m3/fed). 
These results indicate that ETa values 
with early sowing date, whereas de-
laying sowing date decreased WCU 
values. Due to shortage growth sea-
son under delayed sowing date 
caused in minimize develop roots 
growth as well as decrease water up-
take by plant. These results were 
pointed out by (Hussein et al,. 1990) 
who reported that sowing wheat at 
late November in (20th and 28th) gen-
erally increases crop CU values when 
compared by swing at December. De-
laying the sowing date by 15days to 
5th December reduced the water con-
sumptive use.   

2.1.2 Factor (B): Effect of irri-
gation regime(B). The highest WCU 
values were predicted by I1, water 
consumptive use was increased as 
ETc with the increased number of ir-
rigations and the soil moisture was 
more available for extraction by plant 
roots and as well as soil surface 
evaporation where the value of the 
ETc for irrigation treatment 21 day 
heights than the 28, and 35days irri-
gation treatment. The WCU value in 
the first season 2012/13 was (2194, 
1874, and 1620 m3/fed) for irrigation 
treatment I1, I2 and I3, respectively. 

The same respective in 2013/14 and 
2014/15 WCU value were (2104, 
1912 and1588m3/fed) in succession. 
Irrigation every 28 days and 21 days 
increased the consumptive use more 
than the irrigation interval 35days by 
16.6%and 33.1%. 

2.1.3 Factor (C): Effect of 
wheat cultivars(C), The data in Table 
9-a and 9-b showed that the wheat 
cultivar Giza168, V2 recorded the 
highest value for WCU in these 
study, and the least value was given 
by seidss12. The cultivar Giza168 
used water 5.3% more than Sides12 
while Shandaweel1 used 1.4%  water 
more than Sides12 ,that is due to the 
genetic fraction of each variety .      

2.1.4 A x B Interaction: The 
interaction between sowing date and 
irrigation regimes, as shown in Table  
9-a and 9-b pointed out that, the 
WUC gave different results, while, 
the interaction between sowing date 
and irrigation treatment interval 35 
days (I3) gave the minimum value of 
WCU. 

2.1.5 A x C Interaction: The 
interaction S2*V2 recorded the high-
est WCU value in most results. 

2.1.6 B x C Interaction: The 
interaction between irrigation regime 
and wheat cultivars as shown in Ta-
ble 9-a and 9-b pointed out that the 
WCU value was increased by short 
irrigation to 21days interval (I1) with 
wheat cultivar Giza168 (V2). 

2.1.7 A x B x C Interaction: 
The general interaction of these stud-
ied treatment (S1*I1*V2, S1*I1V1, 
and S1*I1V2) recorded the highest 
WCU value in 2012/13, 2013/14 and 
2014/15. While, the WCU was (2445, 
2156, and 2124 m3/fed), respectively. 
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Table-9-a Actual (measured) water consumptions during three years for the three 
verities, three irrigation regimes and two swing dates 

Sea-
sons 

V1 V2 V3 I1 I2 I3 S1 S2 Mean 
2012/1

3 
1877 1968 1844 2194 1874 1620 1908 1885 1896 

2013/1
4 

1857 1908 1839 2104 1915 1839 1857 1879 1868 
2014/1

5 
1763 1830 1739 2030 1778 1525 1778 1777 1778 

Mean 1832 1902 1807 2109 1848 1585 1848 1847 1847 
% ± 1.383 5.238 0.000 33.100 16.578 0.000 0.036 0.000   

Where: (A) FACTOR s1, and S2 =Sowing on 20th November, and 5th December (B) FACTOR I1, 
I2andI3 =Irrigation regime 21, 28 and35days.(C) FACTOR, V1, V2 andV3 = wheat cultivars, 
Shandaweel-1, GIza-168 and SIds-12 

 

2.2 Water use efficiency (WUE):  
Table 10-a and 10-b shows the 

results for WUE witch indicated 
that: 

2.2.1 Factor (A): The second 
sowing date of 5th December (S2), 
recorded the best WUE value through 
the three seasons. The WUE values 
was 0.963, and 1.256 kg of wheat /m3 
for S1 and S2 in the first season 
2012/13, respectively, while in the 
successive seasons 2013/14 and 
2014/15 the WUE value for S1 and 
S2 were 1.200, and 1.323 kg/m3, 
1.217, and 1.409 kg/m3, respectively . 

2.2.2 Factor (B): Irrigation 
every 21 day interval (I1) in the first 
season (2012/13) was the best. How-
ever, WUE values increased with ir-
rigation at 35 days interval (I3) in 
2013/14 and 2014/15. These are due 
to the decrease in the applied water 
consumed (I3). These results matched 
with those reported by El-Marsafawy 
(2000) She found that the highest 
WUE value for wheat was achieved 
as irrigation practiced according at 
1.0 EPC.  

2.2.3 Factor (C): Shandaweel-
1(V1) gave the best values for WUE 
in all growth seasons. 

2.2.4 A x B Interaction: The 
maximum WUE was given by the in-
teraction of the second sowing date 
with the irrigation at 21 days interval 
(S2*I1) only in the first season 
(2012/13), but the interaction be-
tween the second sowing date and the 
irrigation at 35 days interval (S2*I3) 
recorded the highest WUE value in 
2013/14 and 2014/15 as shown in 
Table 5. 

2.2.5 A x C Interaction: The 
interaction between wheat cultivar 
Shandaweel 1and second sowing date 
5th December (S2*V1) gave the best 
WUE values for all seasons. 

2.2.6 B x C Interaction: WUE 
values increased with using irrigation 
treatment of 35 days interval with 
wheat cultivar Shandaweel1 (I3 *V1). 

2.2.7 The effect of the triple 
interaction (A*B*C): The highest 
WUE was with sowing wheat cultivar 
Shandaweel 1 (V1), in 5th December 
(S2), using irrigation treatment inter-
val of 35 days (I3). 
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Table -9-a. Actual Water use efficiency (WUE) during three years for the three 
verities, three irrigation regimes and two swing dates 

Sea- V1 V2 V3 I1 I2 I3 S1 S2 Mean 
2012/1

3 
1.145 1.065 1.117 1.251 1.126 0.951 0.964 1.255 1.110 

2013/1 1.340 1.196 1.250 1.183 1.221 1.382 1.201 1.323 1.262 
2014/1 1.332 1.302 1.307 1.272 1.289 1.380 1.219 1.409 1.314 
Mean 1.272 1.188 1.225 1.235 1.212 1.238 1.128 1.329 1.229 
% ± 7.099 0.000 3.086 1.925 0.000 2.118 0.000 17.819  

Where: (A) FACTOR s1, and S2 =Sowing on 20th November, and 5th December,  (B)FACTOR I1, I2andI3 
=Irrigation regime 21, 28 and35days. (C) FACTOR, V1, V2 andV3 = wheat cultivars, Shandaweel-1, GIza-
168 and SIds-12 

 
 
 
Table -4-b. Effect of different sowing dates and irrigation regimes on grain weight 

/5 spikes (g) of some wheat varieties under Sohag governorate conditions 
Grain weight /5 spikes(g) 

2012/13 season 2013/14 season 2014/15 season 
Varieties (C) Varieties (C) Varieties (C) 

Sowing 
date 
(A) 

Irrigation 
regime 

(B) V1 V2 V3 Mean V1 V2 V3 Mean V1 V2 V3 Mean 

I1 13.970 12.673 12.990 13.211 14.967 13.000 13.600 13.856 17.880 16.077 16.400 16.786 
I2 12.017 11.517 11.670 11.734 12.843 12.450 12.633 12.642 14.300 13.753 14.190 14.081  

S1 I3 11.473 10.917 10.613 11.001 12.093 11.293 10.477 11.288 13.040 12.850 11.830 12.573 
Mean 12.487 11.702 11.758 11.982 13.301 12.248 12.237 12.595 15.073 14.227 14.140 14.480 

I1 15.823 13.267 15.243 14.778 17.050 13.597 15.267 15.304 20.737 17.660 19.090 19.162 
I2 12.610 10.577 12.050 11.746 13.173 12.573 12.993 12.913 14.730 14.017 14.687 14.478 

 
S2 

I3 11.147 11.100 10.767 11.004 11.987 11.510 11.153 11.550 12.917 12.870 12.437 12.741 
Mean 13.193 11.648 12.687 12.509 14.070 12.560 13.138 13.256 16.128 14.849 15.404 15.460 

I1 14.897 12.970 14.117 13.994 16.008 13.298 14.433 14.580 19.308 16.868 17.745 17.974 
I2 12.313 11.047 11.860 11.740 13.008 12.512 12.813 12.778 14.515 13.885 14.438 14.279 

 
B*C 

I3 11.310 11.008 10.690 11.003 12.040 11.402 10.815 11.419 12.978 12.860 12.133 12.657 
Mean(C) 12.840 11.675 12.222  13.686 12.404 12.687  15.601 14.538 14.772  

Where: (A) FACTOR s1, and S2 =Sowing on 20th November, and 5th December. (B)FACTOR I1, I2 and 
I3 =Irrigation regime 21,28 and 35days. 

( C ) FACTOR,V1,V2 andV3 = wheat cultivars I.e., Shandaweel-1, GIza-168 and SIds-12 
LSD at 0.5 level for: 

A 0.04    0.45    0.42   
B 0.35    0.18    0.29   

AB 0.40    0.34    0.31   
C 0.45    0.22    0.37   

AC 0.50    0.43    0.40   
BC 0.61    0.53    0.49   

ABC 0.87    0.75    0.69   
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Table -5-b. Effect of different sowing dates and irrigation regimes on seeds index 
(g/1000 grain) of some wheat varieties under Sohag governorate conditions. 

Seed index 
2012/13 season 2013/14 season 2014/15 season 

Varieties (C) Varieties (C) Varieties (C) 

Sowing 
date 
(A) 

Irrigation 
regime 

(B) V1 V2 V3 Mean V1 V2 V3 Mean V1 V2 V3 Mean 

I1 46.620 45.167 44.413 45.400 43.340 43.147 42.303 42.930 46.207 45.570 43.923 45.233 
I2 43.710 41.753 42.903 42.789 41.617 40.897 41.097 41.203 42.293 41.213 41.313 41.607 S1 
I 41.110 39.643 35.210 38.654 40.523 38.600 37.940 39.021 41.150 39.657 37.057 39.288 

Mean 43.813 42.188 40.842 42.281 41.827 40.881 40.447 41.051 43.217 42.147 40.764 42.043 
I1 48.340 44.700 47.510 46.850 44.387 42.800 44.337 43.841 47.317 44.073 46.840 46.077 
I2 44.133 42.033 43.000 43.056 41.840 40.910 41.200 41.317 42.900 41.253 41.767 41.973 S2 
I 40.733 40.113 37.210 39.352 39.927 38.883 38.333 39.048 40.767 39.950 38.760 39.826 

Mean 44.402 42.282 42.573 43.086 42.051 40.864 41.290 41.402 43.661 41.759 42.456 42.625 
I1 47.480 44.933 45.962 46.125 43.863 42.973 43.320 43.386 46.762 44.822 45.382 45.655 
I2 43.922 41.893 42.952 42.922 41.728 40.903 41.148 41.260 42.597 41.233 41.540 41.790 B*C 
I 40.922 39.878 36.210 39.003 40.225 38.742 38.137 39.034 40.958 39.803 37.908 39.557 

Mean(C) 44.108 42.235 41.708  41.939 40.873 40.868  43.439 41.953 41.610  
Where: (A) FACTOR s1, and S2 =Sowing on 20th November, and 5th December. (B)FACTOR I1, I2 and I3 =Irrigation 

regime 21,28 and35days. 
( C ) FACTOR,V1,V2 andV3 = wheat cultivars I.e., Shandaweel-1, GIza-168 and SIds-12 
LSD at 0.5 level for: 

A 2.57N.S    0.90N.S    4.21N.S   
B 1.42    0.70    1.21   

AB 1.07    0.57    1.91   
C 1.80    0.88    1.53   

AC 1.35N.S    0.72N.S    1.41N.S   
BC 1.66    0.88    2.95   

ABC 2.35    1.25    4.18   
 

Table -6-b. effect of different sowing dates and irrigation regimes on total biologi-
cal yield (1000kg/fed) of some wheat varieties under Sohag governorate con-
ditions. 

Total biological yield(1000kg/fed) 
2012/13 season 2013/14 season 2014/15 season 

Varieties (C) Varieties (C) Varieties (C) 

Sowing 
date 
(A) 

Irrigation 
regime 

(B) V1 V2 V3 Mean V1 V2 V3 Mean V1 V2 V3 Mean 

I1 7.615 6.430 7.129 7.058 6.426 5.521 6.156 6.034 6.669 6.442 6.269 6.460 
I2 6.195 6.116 5.834 6.048 5.915 6.030 5.809 5.918 6.490 5.782 5.250 5.841  

S1 I3 6.228 5.750 5.761 5.913 5.647 5.626 5.625 5.633 4.989 4.802 4.618 4.803 
Mean 6.679 6.099 6.241 6.340 5.996 5.726 5.863 5.862 6.049 5.675 5.379 5.701 

I1 8.893 8.571 8.664 8.709 6.599 6.646 6.638 6.628 6.429 6.488 5.991 6.302 
I2 7.486 7.580 7.818 7.628 6.203 5.575 6.035 5.938 5.682 5.868 5.744 5.765  

S2 I3 5.669 6.170 5.646 5.828 6.348 5.349 5.431 5.709 5.514 5.548 5.409 5.490 
Mean 7.349 7.441 7.376 7.389 6.384 5.857 6.035 6.092 5.875 5.968 5.715 5.852 

I1 8.254 7.501 7.897 7.884 6.512 6.083 6.397 6.331 6.549 6.465 6.130 6.381 
I2 6.841 6.848 6.826 6.838 6.059 5.802 5.922 5.928 6.086 5.825 5.497 5.803 B*C 
I3 5.949 5.960 5.703 5.871 5.998 5.488 5.528 5.671 5.252 5.175 5.014 5.147 

Mean (C ) 7.014 6.770 6.809  6.190 5.791 5.949  5.962 5.822 5.547  
Where: (A) FACTOR S1, and S2 =Sowing on 20th November, and 5th December. (B)FACTOR I1,I2andI3 =Irrigation 

regime 21,28 and35days. 
( C ) FACTOR,V1,V2 andV3 = wheat cultivars I.e., Shandaweel-1, GIza-168 and SIds-12. 
 
LSD at 0.5 level for: 

A 0.09    0.01    0.09   
B 0.18    0.03    0.08   

AB 0.26    0.04    0.12   
C 0.08    0.06    0.05   

AC 0.11    0.08    0.07   
BC 0.14    0.10    0.09   

ABC 0.20    0.14    0.12   
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Table-7-b. Effect of different sowing dates and irrigation regimes on grain yield (kg/fed) of 
some wheat varieties under Sohag governorate conditions 

Grain yield (kg/fed) 
2012/13 season 2013/14 season 2014/15 season 

Varieties (C) Varieties (C) Varieties (C) 

Sowing 
Date 
(A) 

Irrigation 
regime 

(B) V1 V2 V3 Mean V1 V2 V3 Mean V1 V2 V3 Mean 

I1 2432.867 2217.867 2232.667 2294.467 2483.600 2483.600 2060.700 2257.433 2566.667 2397.333 2486.667 2483.556 

I2 1793.333 1849.500 1799.233 1814.022 2255.133 1897.933 2100.833 2084.633 2326.667 2040.000 2015.533 2127.040 S1 
I3 1311.000 1567.567 1372.233 1416.933 2265.233 2200.967 2140.967 2202.389 1870.000 2000.000 1688.667 1852.800 

Mean 1845.733 1878.311 1801.378 1841.807 2334.656 2108.967 2100.833 2181.485 2254.444 2145.778 2063.622 2154.615 

I1 3290.600 3122.967 3037.267 3150.278 2662.433 2664.467 2642.033 2656.311 2710.333 2753.333 2566.667 2676.778 

I2 2534.033 2275.467 1608.800 2139.433 2588.267 2438.333 2528.767 2518.456 2172.000 2592.000 2531.000 2431.667 S2 
I3 1601.000 1579.333 1784.567 1654.967 2477.867 2172.200 2036.967 2229.011 2351.000 2366.667 2230.000 2315.889 

Mean 2475.211 2325.922 2143.544 2314.893 2576.189 2425.000 2402.589 2467.926 2411.111 2570.667 2442.556 2474.778 

I1 2861.733 2670.417 2634.967 2722.372 2573.017 2446.233 2351.367 2456.872 2638.500 2575.333 2526.667 2580.167 

I2 2163.683 2062.483 1704.017 1976.728 2421.700 2168.133 2314.800 2301.544 2249.333 2316.000 2273.267 2279.533 B*C 
I3 1456.000 1573.450 1578.400 1535.950 2371.550 2186.583 2088.967 2215.700 2110.500 2183.333 1959.333 2084.389 

Mean 2160.472 2102.117 1972.461  2455.422 2266.983 2251.711  2332.778 2358.222 2253.089  

Where: (A) FACTOR s1, and S2 =Sowing on 20th November, and 5th December. (B)FACTOR I1, I2 
andI3 =Irrigation regime 21,28 and35days. 

( C ) FACTOR,V1,V2 andV3 = wheat cultivars I.e., Shandaweel-1, GIza-168 and SIds-12 
LSD at 0.5 level for: 

A 341.14    28.16    101.64   
B 258.48    19.44    111.33   
C 191.81    17.57    70.47   

AB 365.55    27.49    157.44   
AC 271.26    24.85    99.66   
BC 332.22    30.44    122.06   

ABC 469.83    43.05    172.62   
 

Table -8-b. Effect of different sowing dates and irrigation regimes on straw yield 
(100kg/fed) of some wheat varieties under Sohag governorate conditions 

Straw yield (100kg/fed) 
2012/13 season 2013/14 season 2014/15 season 

Varieties (C) Varieties (C) Varieties (C) 

Sowing 
date 
(A) 

Irrigation 
regime 

(B) 
V1 V2 V3 Mean V1 V2 V3 Mean V1 V2 V3 Mean 

I1 5.182 4.212 4.897 4.764 3.942 3.293 3.901 3.712 4.102 4.013 3.797 3.971 
I2 4.369 4.250 4.047 4.222 3.660 4.125 3.708 3.831 4.129 3.709 3.234 3.691  

S1 I3 4.917 4.182 4.372 4.490 3.382 3.425 3.481 3.429 3.119 2.802 2.926 2.949 
Mean 4.822 4.215 4.439 4.492 3.661 3.615 3.697 3.657 3.783 3.508 3.319 3.537 

I1 5.525 5.448 5.627 5.533 3.937 3.981 3.983 3.967 3.732 3.728 3.438 3.632 
I2 4.952 5.288 5.543 5.261 3.625 3.136 3.520 3.427 3.510 3.276 3.223 3.336  

S2 I3 4.068 4.591 3.861 4.173 3.867 3.173 3.394 3.478 3.163 3.181 3.055 3.133 
Mean 4.848 5.109 5.010 4.989 3.809 3.430 3.632 3.624 3.468 3.395 3.239 3.367 

I1 5.353 4.830 5.262 5.148 3.939 3.637 3.942 3.839 3.917 3.870 3.618 3.802 
I2 4.660 4.769 4.795 4.741 3.642 3.631 3.614 3.629 3.819 3.492 3.229 3.514 B*C 
I3 4.493 4.386 4.117 4.332 3.624 3.299 3.437 3.454 3.141 2.991 2.991 3.041 

Mean(C ) 4.835 4.662 4.724  3.735 3.522 3.664  3.626 3.451 3.279 3.452 
Where: (A) FACTOR s1, and S2 =Sowing on 20th November, and 5th December. (B)FACTOR I1, I2 andI3 =Irrigation regime 21, 28 and35days. 
( C ) FACTOR,V1,V2 andV3 = wheat cultivars I.e., Shandaweel-1, GIza-168 and SIds-12 
LSD at 0.5 level for: 

A 0.07    0.02    0.06  ��
B 0.15    0.03    0.04  ��

AB 0.21    0.04    0.06  ��
C 0.07    0.04    0.03  ��

AC 0.10    0.06    0.04  ��
BC 0.12    0.08    0.05  ��

ABC 0.17    0.11    0.07  ��
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Table-9-b. Seasonal water consumptive use (m3/fed) of wheat cultivars i.e., Shan-
daweel-1, Giza-168 and Sids-12 as affected by water  regime and sowing date 
at Shandaweel region in the three seasons (2012/2013, 2013/2014 and 
2014/2015). 

Water consumptive use (m3/fed) 
2012/2013 2013/2014 2014/2015 

Sowing 
Date 
(A) 

Irrigation regime 
(B) 

V1 G168 V3 MEAN V1 G168 V3 MEAN V1 G168 V3 MEAN 

I1 2134 2445 2026 2202 2156 2053 1990 2066 2026 2124 1896 2015 
I2 1984 1917 1868 1923 1911 1931 1903 1915 1839 1817 1781 1812 S1 
I3 1647 1561 1589 1599 1672 1579 1514 1588 1567 1483 1465 1505 

MEAN 1922 1974 1844 1908 1913 1854 1802 1857 1811 1807 1714 1778 
I1 2202 2218 2139 2186 2145 2145 2135 2142 2053 2060 2018 2044 
I2 1730 1933 1813 1825 1723 1995 1880 1866 1631 1855 1744 1743 S2 
I3 1567 1734 1627 1643 1535 1744 1612 1630 1465 1642 1530 1546 

MEAN 1833 1962 1860 1885 1801 1961 1876 1879 1716 1853 1764 1777 
I1 2168 2332 2083 2194 2151 2099 2063 2104 2039 2092 1957 2030 
I2 1857 1925 1841 1874 1817 1963 1892 1890 1735 1836 1762 1778 (B*C) 
I3 1607 1648 1608 1620 1604 1662 1563 1609 1516 1563 1497 1525 

MEAN( C ) 1877 1968 1844 1896 1857 1908 1839 1867 1763 1830 1739 1777 
Where: (A) FACTOR s1, and S2 =sowing on 20th November, and 5th December. (B)FACTOR I1,I2andI3 =Irrigation 

regime 21,28 and35days. 
( C ) FACTOR,V1,V2 andV3 = wheat cultivars i.e., Shandaweel-1, Giza-168 and Sids-12 
 
Table -10-b. Seasonal Water use efficiency (WUE)of wheat cultivars i.e., Shan-

daweel-1, Giza-168 and Sids-12 as affected by water  regime and sowing date 
at Shandaweel region in the three seasons (2012/2013, 2013/2014 and 
2014/2015). 

WUE (kg grain/m3 ) 
2012/2013 2013/2014 2014/2015 Sowing` 

Date(A) 

Irrigation 
regime 
(B) V1 V2 V3 MEAN V1 V2 V3 MEAN V1 V2 V3 MEAN 

I1 1.140 0.907 1.102 1.050 1.152 1.085 1.133 1.123 1.267 1.144 1.303 1.238 
I2 0.921 0.973 0.956 0.950 1.180 0.986 1.104 1.090 1.284 1.141 1.132 1.186 S1 
I3 0.796 1.004 0.874 0.891 1.355 1.394 1.416 1.388 1.193 1.349 1.155 1.232 

Mean 0.952 0.962 0.977 0.964 1.229 1.155 1.218 1.201 1.248 1.211 1.197 1.219 
I1 1.529 1.408 1.420 1.452 1.241 1.242 1.244 1.242 1.314 1.340 1.265 1.306 
I2 1.465 1.186 1.255 1.302 1.496 1.222 1.338 1.352 1.332 1.397 1.446 1.392 S2 
I3 1.022 0.911 1.097 1.010 1.616 1.247 1.264 1.376 1.605 1.441 1.539 1.528 

Mean 1.339 1.168 1.257 1.255 1.451 1.237 1.282 1.323 1.417 1.393 1.416 1.409 
I1 1.335 1.158 1.261 1.251 1.197 1.164 1.188 1.183 1.290 1.242 1.284 1.272 
I2 1.193 1.080 1.106 1.126 1.338 1.104 1.221 1.221 1.308 1.269 1.289 1.289 B*C 
I3 .909 0.958 0.985 0.951 1.486 1.321 1.340 1.382 1.399 1.395 1.347 1.380 

Mean( C ) 1.145 1.065 1.117  1.340 1.196 1.250  1.332 1.302 1.307  
Where: (A) FACTOR s1, and S2 =sowing on 20th November, and 5th December. (B)FACTOR 

I1,I2 and I3 =Irrigation regime 21,28 and35days.(C) FACTOR,V1,V2 andV3 = wheat 
cultivars i.e., Shandaweel-1, Giza-168 and Sids-12. 
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