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ABSTRACT

In order to study effect of sowing dates of some bread wheat genotypes on agronomic, growth, germination, seedling
growth and quality characteristics. A field and laboratory experiments were carried out during 2010/2011 and 2011/2012 seasons.
Three sowing dates starting from 20" November to 30" December with 20 days intervals and eight wheat genotypes. It could be
noticed that delaying sowing date to 30" December resulted in the lowest number of days to maturity, grain yield, germination
percentage, germination index, seedling length, seedling vigor index and seedling dry weight as well as protein percentage and
gluten quality in both seasons. Misr 1 variety had a significant and highest grain yield compared with the other genotypes in both
seasons. Also, it had a significant increment of germination and seedling traits followed by Gemmeiza 11, Line 2 and Line 1
genotypes. Line 2 recorded highest values of crude protein content, wet and dry gluten percentages followed by Misr 1 and
Shandweel 1 varieties in both seasons. Tested genotypes could be discendingly arranged according to their grain yield/ha as
follows: Misr 1, Line 2, Line 1, Gemmeiza 11 and Shandweel 1. The highest grain yield/ha resulted from planting Misr 1 variety
under all sowing dates. The maximum quality measurements were obtained by Line 1 when planting on 20" November in both
seasons. It may be recommended that planting Misr 1 to maximize the productivity per unit area while in case of delay in sowing

date recommended planting Line 1 or 2 to maximize the unit area yield quantity and quality.
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INTRODUCTION

Bread wheat (Triticum aestivum L.) is one of the
most important crops in Egypt, where its planted area
ranged about 1.42 million hectares (3.40 million
feddans). The local production is about 9.5 million tons
(FAO, 2013), however it covers less than half of the
local consumption. Increasing wheat productivity is a
national target in Egypt to reduce the gap between
wheat consumption and production.

The production of wheat can be increased either
by increasing the planted area or by increasing crop
yield productivity per unit area. Currently, it is difficult
to increase the planted area of wheat crop due to
competition with other winter crops and because each of
restricted reclaimed lands and water shortage, etc.
Therefore, it is very important to the choice of the
suitable sowing date and there are enough possibilities
to increase wheat yield through developing new high
yielding varieties and by adopting proper sowing date.
Therefore, the sowing date and genotype are the most
important factor that affects grain quality. Wheat
planting at dates late usually faces high temperature
during its grain filling period which ultimately results
into lower crop vyield. The higher yield and
improvement in various Yyield components were
recorded at normal sowing as compared to late sowing
(Sial et al., 2010). Sohail et al. (2014) reported that late
sowing of wheat reduced grain yield up to 29%. Wheat
yield is quite sensitive to late plantings. Genotypes also
showed significant variation regarding grain vyield
production under both normal and late sowing dates.
Under more stressful growing conditions (late planting),
minimum grain yield reduction was noticed in line NR-
397 (19%) followed by NARC-09 (20%), NR-400
(30%) and NR-379 (35%). Late planting significantly
reduced days to maturity, spikes/m* and 1000-grain
weight in all genotypes as compared to normal sowing
however, the reduction in these parameters were
significantly less in wheat lines NR-397 and NARC-09
as compared to other two genotypes. Optimum planting

time of different cultivars varies with regions depending
on growing conditions of a specific tract that could be
assessed by planting them at different times (Zia — ul —
Hassan et al., 2014). Late in wheat sowing drastically
decreased the growth attributes (germination count/m?,
No of tillers/m® and plant height) and yield attributes
(number of grains spike™, 1000-grains weight and grain
yield). Wheat sown at 11" Nov. followed by 1°' Nov.
and 21°' Nov. recorded the maximum growth and yield
attributes. Maximum reduction in growth and vyield of
wheat were observed by sowing on 21%' Dec. and 11™
Dec. The differences among genotypes in days to
maturity, plant height, number of spikes/m? number of
kernels/ spike, 1000-kernels weight, grain yield/ha,
protein content percentage, germination% and seedling
length were significant under normal irrigation
conditions (Abd El-Kareem and El-Saidy, 2011).
Variations among genotypes were also observed.
Genotype Aas-11 and Punjab-11 performed better in all
the sowing dates while genotype Sehar-06 showed poor
growth and yield attributes (Mumtaz et al., 2015).
Temperature is a modifying factor in germination
since it can influence the rate of water absorption and
other substrates supply are necessary for growth and
development (Essemine et al., 2002). The rapid and
uniform field emergence is essential to achieve better
growth and high yield (Parera and Cantliffe, 1994). The
optimum sowing date of wheat cultivars lead to increase
grain protein contentand wet and dry gluten content (Jie
et al., 2005). The optimal temperature favors a good
aptitude to germinate, whereas low and high
temperature extends delay in germination. All the wheat
varieties germinated well (80-97%) sown at 10-30°C,
whereas, shoot length was maximum in Moomal-2000
and Mehran-89 sown at 20 and 30°C, respectively. Root
length, fresh shoot and root weight, root dry weight
including seed vigor index were maximum with
increasing temperature particularly in case of variety
Mehran-89. The maximum seed germination, vigor
index occurred at 20-30C° and these temperature
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regimes were identified as optimum for wheat seed
germination (Mahmooda Buriro et al., 2011). Early
sowing (15th November ) produced grains with higher
protein contents followed by 30" November and 15™
December  sowing, respectively  (Shahzad et
al.,2007).They stated that protein contents of wheat
greatly affected by the genotype and prevailing
condition during growth period. Sowing on 1% October
produced the highest significant grain crude protein, wet
and dry gluten and statistically decreased by delaying
sowing date (Fergany et al., 2014).

Therefore, the aim of this study was to evaluate
the agronomic, growth, germination, seedling growth
and quality characteristics of eight bread wheat
genotypes under three sowing dates.

MATERIALS AND METHODS

Two field experiments were conducted at
Bxperimental Farm of Sakha Agric. Res. Station, Kafer
El-Sheikh, Agricultural Research Center (ARC), Egypt
during 2010/2011 and 2011/2012 growing seasons.

Also, two laboratory experiments were carried out under
the laboratory conditions of Seed Technology, Research
Department, Field Crops Research Institute, ARC, Giza.
Six bread wheat cultivars and two promising
lines selected from Sakha wheat program were used in
this experiment (Tablel). The genotypes were evaluated
under three sowing dates i.e. 20" November (optimum
planting), 10" December and 30" December,
respectively. Each year the experiments were arranged
in a split plot design with three replications. The three
sowing dates were the main plots and the eight
genotypes were assigned to the sub-plot. The plot area
was 8.4 n of each (12 rows, 3.5 m long and spaced at
20 cm apart). The recommended package of cultural
practices was followed.
The average of maximum and minimum temperatures
and total rainfall from November to May at Sakha
Agric. Res. Station during the two seasons are presented
in Table 2.

Table 1. Name and pedigree of eight bread wheat genotypes

Genotypes Pedigree
Sakha 93 Sakha 92/ TR 810328 S 8871-1S-2S-1S-0S
Giza 168 Mrl / Buc // Seri CM 93046-8M-0Y-0M-2Y-0B
Gemmeiza 11 BOW"S"/KVZ"S"//TC/SER182/3/ GIZA 168/SAKHA61
GM7892-2GM-1GM-2GM-1GM-0GM
Sids 12 BUC//7C/ALD/5/MAYAT74/ON//1160.147/3/BB/GLL/4/ CHAT"S"/6/
MAYA/VUL/CMHT74A.630/4*SX
SD7096-4SD-1SD-1SD-0SD
Shandweel 1 CAZO/KAUZ/IKAUZ CMBW90 Y3279-OTOPM-010M-010Y-3M-0SH
Misr 1 OASIS / SKAUZ /] 4*BCN /3/ 2*PASTOR
CMSS00Y01881T-050M-030Y-030M-030W GY -33M-0Y-0S
Line 1 GIZA 168 /5S/MAI"S" /FJ//ENU 'S' /3/ KITO/POTO 19// MO/ JUP /4/ K134 (60) VEE. S.
15410-19S-7S-2S-0S.
Line 2 IRENA // WL 7060/ TURACO. S. 15456-8S-1S-1S-0S.
Table 2. Monthly mean air temperature (°C) and total rainfall recorded during wheat crop  growing at
Sakha Agric. Res. Station during 2010/2011 and2011/2012 seasons
Temperature (°C) Relative Humidity )
Months Maximum Minimum (%) Rainfall (mm)
10/11 11/12 10/11 11/12 10/11 11/12 10/11 11/12
November 26.8 24.0 11.0 10.2 68.1 69.9 v 0.0
December 220 20.2 8.3 6.4 70.4 73.6 25 36
January 210 18.2 5.8 8.4 64.1 68.9 31 0.0
February 217 175 6.9 9.6 70.5 68.8 4.6 55
March 225 20.5 6.9 12.3 67.9 68.5 2.7 7.1
April 26.5 27.1 10.0 17.1 66.4 63.5 19 0.0
May 30.0 30.8 13.2 20.8 57.4 62.9 e 0.0

At heading time, number of days to 50% heading
was measured from each plot. After maturity, ten plants
were randomly selected from each plot to determine
plant height (cm) and number of days to maturity. At
harvesting time, one square meter was randomly chosen
from each plot to estimate number of kernels/spike,
number of spikes/m? and 1000-kernel weight. Grain
yield was estimated from the four central rows of each
plot and converted into t/hectare. Straw yield was
measured using the same way as grain yield and it was
converted into t/ hectare.

number of germinated seed

days of first count

Gl=

Seeds were sown and subjected to standard
germination test as the rules of International Seed
Testing Association (ISTA, 1985). Counts of
germinating seeds were taken daily up to eight days
after the start of germination. Germination index (Gl)
was determined in this experiment. The germination
index (GI) was calculated as described in the
Association of Official Seed Analysis (AOSA, 1983) by
following formula:

number of germinated seed
days of final count
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At the end of standard germination test after 8
days from sowing, germination percentage was defined
as the total number of normal seedlings. Seedling length
(cm) was measured for determined from 10 normal
seedlings taken at random from each replicate, then
dried in a forced air oven at 105°C for 24 h to obtain
seedlings dry weight (g). Seedling vigor index (SVI)
was calculated depending on the following equation of
Abdul-Baki and Anderson (1973):

SVI = Seedling length (cm) x Germination percentage
Samples of grains from field experiments were
oven dried and ground finely for chemical analysis.
Seed nitrogen percentage was estimated by using micro-
kjeldahl apparatus and multiplied by the converting
factor (5.75) to get seed protein percentage (Jackson,
1967). Wet and dry gluten were determined in fine air
dried grain by hand — washing the meal according to the
standard method of Pleshkof (1976) until starch was not
detected in washing water, then dried and weighed. Wet
and dry gluten were calculated as percentage of air dry
grains.

Data in the two seasons were computed using
(MSTATC, 1990) for analysis of variance (ANOVA)
according to Gomez and Gomez (1984). The means of

treatments were compared using the Least Significant
Difference (LSD) method at 5% and 1% levels of
probability as described by Snedecor and Cochran
(1982).

RESULTS

Results illustrated in Table 3 showed that a highly
significant differences among sowing dates on days to
heading, days to maturity in both seasons and plant height
in the first season only. The lowest values of days to
heading (81.1 and 93.5 days) were produced from sowing
at 20" November (D1) in the first season and at 30"
December (D3) in the second season, respectively
compared with the other sowing dates. Also, the lowest
values of days to maturity (138.3 and 136.2) were
produced from 30" December (D3) in the first and second
seasons, respectively and plant height (104.2 cm) in the
first season only were obtained from sowing at 20"
November (D1). The higher plant height (109.2 and 112.5
cm) was produced from sowing at D3 and D1 in the first
and second seasons, respectively and there is no
significant between the three sowing dates in the second
season.

Table 3. Days to heading, days to maturity and plant height as affected by sowing dates and tested wheat
genotypes during 2010/11 and 2011/12 seasons

Characters Days to heading (day) Days to maturity (day) Plant height (cm)
Treatments 10/11 11/12 10/11 11/12 10/11 11/12
A-Sowing Date (D):

D1 811 96.9 144.2 154.0 104.2 1125
D2 88.5 97.9 144.0 1455 109.2 111.0
D3 86.1 935 138.3 136.2 109.2 112.1
F teSt *%x *%x *%x *%x *x NS
LSD at0.05 13 15 16 1.2 2.2 -
0.01 21 24 2.6 19 3.6 -
B-Genotypes (G):
Sakha 93 85.9 96.4 145.7 148.3 100.6 106.1
Giza 168 86.1 98.4 144.4 146.9 108.3 111.7
Gemmeiza 11 87.3 98.6 143.2 145.8 110.0 1194
Sids 12 85.0 95.8 141.7 145.1 106.7 106.7
Shandweel 1 88.7 99.9 145.0 147.4 110.0 116.7
Misr 1 89.2 99.8 143.0 144.9 112.2 111.7
Line 1 77.8 88.7 135.2 140.0 105.0 108.9
Line 2 82.0 91.1 139.3 143.4 107.2 1139
F test ** *x ** ** *x **
LSD at0.05 16 0.8 19 1.0 2.6 20
0.01 21 1.0 2.6 13 35 2.7
C-Interaction:
DXG ** ** ** NS ** **

*and ** indicate significant atp <0.05 and p <0.01, respectively NS = non-significant D1= 20™ November ( optimum planting)

10" December D3=30"December

With respect to genotypes performance, it was
found that the eight tested genotypes significantly
differed in earliness and plant height characters in both
seasons whereas, Line 1 was the earliest heading and
maturity genotype compared with the other genotypes.
These results were 77.8 and 88.7, 135.2 and 140.0 for
days to heading and days to maturity during the first
and second seasons, respectively. The taller plants
(112.2 and 119.4 cm) were resulted by Misr 1 in the

D2=

first season and Gemmeiza 11 in the second season,
respectively. While, the shorter plants (100.6 cm) was
recorded by Sakha 93 cultivar during the first season.
The interaction between the various factors had
significant effects on days to heading and plant height
in both seasons and days to maturity in the first season
only except for days to maturity which did not reach
the 5% level of significant in the second season (Table
3).

1045



Magda E. Abd EI-Rahman and Aml E. A. El-Saidy

Regarding to effect of the interaction between
planting dates and genotypes on earliest heading and
mature as well as plant height (Table 4). Line 1 was
the earliest heading genotype at three sowing dates in
both  seasons and earliest mature on all sowing dates
in the first season. The results showed that the
minimum plant height was mostly recorded by Sakha
93 variety under sowing dates in the two growing

seasons and Line 1 on the second sowing date during
the first season as well as on the first and two dates
during the second season. On the other hand, Giza 168
and Misr 1 varieties had the taller genotypes under the
late dates in the first season, while Gemmeiza 11 and
Shandweel 1 varieties had taller ones on all sowing
dates during the second season.

Table 4. Days to heading and plant height intwo seasons and days to maturity in the first season as affected
by the interaction between sowing dates and wheat genotypes

Days to heading Days to maturity Plant height
Characters (day) (day) (cm)

Genotypes 10/11 11/12 10/11 10/11 11/12
Dl D2 D3 D1 D2 D3 D1 D2 D3 D1 D2 D3 D1 D2 D3
Sakha 93 793 89.7 887 977 973 943 1460 1500 1410 933 100.0 1083 106.7 106.7 105.0
Giza 168 80.7 91.7 86.0 99.0 1010 953 1463 1483 1387 1017 1133 1100 1133 1100 1117
Gemmeiza 11 81.0 91.3 89.7 99.7 100.0 96.0 144.7 1447 140.3 108.3 1133 1083 120.0 1183 120.0
Sids 12 80.3 873 873 963 983 927 1430 1427 139.3 103.3 108.3 108.3 1083 106.7 105.0
Shandweel 1 847 943 87.0 1020 1020 957 149.0 148.7 137.3 106.7 1150 1083 1183 116.7 115.0
Misr 1 923 940 81.3 1037 100.3 953 1483 1443 1363 111.7 1150 1100 1117 1117 1117
Line 1 733 777 823 850 920 89.0 1363 1353 134.0 101.7 101.7 1117 105.0 106.7 115.0
Line 2 773 820 86.7 917 920 89.7 1400 1383 139.7 106.7 106.7 1083 116.7 1117 1133

LSD at0.05 2.7 13 3.3 45 35

0.01 36 18 44 6.0 4.7

D =Sowing date D1=20" November (optimum planting) D2= 10™ December 3= 30" December

Results presented in Table 5 the three tested
sowing dates significantly affected number of spikes/m’
in 2010/2011 season, 1000-grain weight, grain and
straw yields in 2010/2011 and 2011/2012 seasons. On
contrary, number of kernels/ spike did not significantly
response to sowing date in couple seasons. As seen in
Table 5 the later sowing date of 30" December had the
highest mean of number of spike m? while, the earlier
sowing date of November, 20" (D1) possessed the
heaviest 1000-kernels weight without significant
differences with those produced by second sowing date
of December, 10" (D2) . The highest grain yield values
were produced when plants were sown at December,
10" (D2). The later sowing date of December, 30" (D3)
produced the highest values straw vyield without
significant differences with those recorded in second
sowing date in 2010/2011 season and first sowing date
in 2011/2012 season.

The tested wheat genotypes markedly varied in
the yield and yield components in both seasons (Table
5). Line 2 gave the higher number of spikes/m® (450.7)
without significant differences with those produced by
Sakha 93 and Giza 168 in the first season. Sids 12 had
the lowest mean of number of spikes/m® (364.7). The
heaviest 1000-grains weight were produced by
Gemmeiza 11 (47.5 g) without significant differences
with those obtained by Line 1 (44.0 g) while, the lowest
values of 1000-grain weight were recorded by Giza 168
(37.6 g) in first season. As for number of kernels/spike,
Sids 12 variety achieved higher number of kernels/spike
without significant with Gemmeiza 11, Shandweel 1
and Giza 168 in both seasons. The highest grain yield
was recognized with Misr 1 wheat variety without

significant differences with Giza 168, Sids 12,
Gemmeiza 11 and Line 2 in 2010/2011 and 2011/2012
seasons, respectively. Sakha 93 had the lowest mean of
grain yield in the two seasons. Gemmeiza 11 and
shandweel 1 varieties gave higher straw yield in both
seasons. Shandweel 1 without significant with Giza 168,
Gemmeiza 11 and Misr 1 for straw yield in 2010/2011
season. In the second season, Gemmeiza 11 had the
highest values of straw yield without any significant
differences with Misr 1

Results in Table 6 revealed that the interaction
between sowing dates and wheat genotypes had
significant effect on number of spike/m? in 2010/2011,
number of kernels/spike in 2011/2012 grain and straw
yields in both seasons. The best combination for number
of spike/m? was Line 2 with December 30" (D3) . As
for number of kernels/ spike, Sids 12 gave the highest
mean of number of kernels/ spike when it was sown at
earlier sowing date without significant differences with
other sowing dates . Gemmeiza 11 gave the lowest
values of number of spike/m? at earlier sowing date
while Line 1 gave lowest values of number of
kernels/spike at the same sowing date. Sids 12 had the
highest grain yield when it was cultivated at December
10™ (D2) in the first and second seasons, respectively.
In the first season, Line 2 produced the lowest values of
grain yield, while in the second season Sakha 93
recorded the minimum mean at later sowing date.
Interestingly, Line 2 gave the maximum mean of straw
yield at December, 10" (D2) and December, 30" (D3)
in the first and second seasons, respectively.
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Table 5. No. of spikes/ m?, 1000-kernels weight, No. of kernels/spike, grain yield and straw yield as affected by
sowing dates and tested wheat genotypes during 2010/11 and 2011/12 seasons

Characters  No. of spikes/ m? 1000-kernels K No. of . Grain yield (t/ha) Straw yield
. ernels/Spike (tha)
Treatments weight(g)
10/11 11/12  10/11 11/12 10/11  11/22 10/11 11/12  10/11  11/12
A-Sowing dates(D):
D1 330.2 375.0 447 50.3 58.3 57.8 9.2 8.3 12.0 12.8
D2 353.1 522.5 42.1 48.8 58.3 56.3 9.8 9.1 14.3 9.0
D3 4653  466.8 374 45.1 56.6 55.3 7.8 8.0 14.6 12.9
F test *%x NS *%x *%x NS NS *%x * *%x **
LSD at0.05 349 - 29 13 - - 04 0.6 0.7 0.5
0.01 57.8 - 4.9 2.2 - - 0.6 11 12 0.9
B-Cenotypes(G):
Sakha 93 4218  464.2 39.0 46.7 48.9 51.1 8.3 7.9 13.4 11.8
Giza 168 402.7 522.7 376 46.7 51.8 58.7 9.3 8.3 14.1 11.6
Gemmeiza 11 2644 4420 475 495 63.4 58.9 8.4 8.6 14.1 13.0
Sids 12 364.7 411.0 417 47.7 66.8 63.2 9.3 8.6 12.7 10.6
Shandweel 1 389.0 4269 38.7 484 66.0 59.7 8.8 8.3 14.8 125
Misr 1 396.7 426.2 413 48.6 56.8 56.8 9.4 9.1 14.2 11.7
Line 1 373.0 47738 44.0 48.6 54.3 472 8.8 8.4 12.7 10.4
Line 2 450.7 467.2 414 485 54.0 56.1 9.3 85 13.1 10.9
F test ** NS ** NS ** ** ** ** ** **
LSD at0.05 49.0 - 4.6 - 74 5.0 0.5 04 0.9 0.6
0.01 65.5 - 7.0 - 9.9 6.7 0.7 0.6 12 0.8
C-Interaction:
DXG ** Ns NS NS NS * ** ** * **

*and** indicate significantat p<0.05and p<0.01,respectively NS=non-significant D = Sowing date
D1=20" Nove mber (optimum planting) D2= 10" December D3= 30" December

Table 6. No. of spikes/m? in the first season and number of kernels/spike in the second season and yield (grain
& straw) in both seasons as affected by the interaction between sowing dates and wheat genotypes

No. of spikes/m’ No. of Grain yield Straw yield
Characters ' kernels/spike (t/ha) (t/ha)
Genotypes 10/11 11/12 10/11 11/12 10/11 11/12

DI D2 D3 D1 D2 D3 D1 D2 D3 D1 D2 D3 D1 D2 D3 D1 D2 D3
Sakha 93 366.0 402.7 496.7 480 557 49.7 86 84 80 84 86 65 106 138 158 119 89 146
Giza 168 319.3 427.7 461.0 636 563 561 98 103 7.8 83 86 80 125 149 148 125 86 138
Gemmeiza 11 2103 227.7 3553 59.3 563 612 89 9.6 6.7 85 9.0 83 126 147 148 152 102 136
Sids 12 296.0 282.0 516.0 645 643 608 9.7 104 78 81 97 80 111 138 131 109 88 121
Shandweel 1 363.0 3320 4720 639 550 602 92 96 74 81 90 79 134 159 152 149 102 124
Misr 1 4310 3230 4360 664 533 506 100 99 84 88 9.6 89 140 148 138 125 100 126
Line 1 3110 3753 4327 440 510 467 7.7 98 88 74 91 87 103 132 145 116 7.7 121
Line 2 3447 4543 5530 528 587 569 9.9 105 7.6 88 9.0 7.6 111 136 145 130 73 124
LSD at0.05 84.8 8.7 0.9 0.7 1.6 10

0.01 1135 117 1.2 1.0 2.1 13

D = Sowing date. D1= 20" November (optimum planting) D2= 10" December D3= 30" December

Theseresults suggest that, it is possible to select
genotypes that had about 5-7 days earlier than Misr 1
cultivar, Line 1 and Line 2 and gave higher grain yield
under late planting or almost the same grain yield under
optimum planting. In addition, suggest that some early
genotypes might be more suitable to late planting than
optimum date one.

In general, the weather conditions (Table 2)
were suitable for wheat growth and development during
each experimental year. Field had shown no stress with
good vigor and retention. The weather is slightly hot
and dry from March to April where maximum
temperature could reach to about 24.5°C and 23.8 °C at

grain filling stage in the first and second season,
respectively, which slightly affected the grain yield
under the third sowing date in the two seasons while this
temperature had positive effect on grain yield under the
first and second sowing dates.

Results in Table 7 indicated that the germination
%, germination index, seedling length, seeding vigor
and 10-seedling dry weight were significantly affected
by sowing dates. The maximum values of above-
mentioned characters were obtained from sowing at
20" Nov (D1) followed by that of 10" Dec (D2). 1n
contrast, sowing date in 30" Dec (D3) gave the lowest
values of previous characters in both seasons
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Table 7. Germination percentage, germination index, seedling length, seedling vigour index (SVI) and 10-
seedlings dry weight as affected by sowing dates and genotypes during 2010/2011 and 2011/2012

seasons
Characters Germination Gl Seedling length svi lO-Sengings dry
Treatments % (cm) weight (9)
10/11  11/12 10/11 11/12 10/11 11/12 10/11 11/12  10/11 11/12
A-Sowing dates (D):
D1 82.2 825 11.7 11.9 215 198 177 16.4 0.218  0.200
D2 79.2 813 11.3 11.3 19.7 177 156 14.5 0.203  0.195
D3 79.2 76.6 9.8 10.9 17.4 168 138 12.9 0.156  0.149
F teSt ** *%x *%x *%x *%x *%x *%x ** *%x **
LSD at0.05 19 17 04 0.3 0.7 0.5 0.7 0.5 0.016  0.007
0.01 2.6 2.2 05 04 0.9 0.6 0.9 0.7 0.022  0.009
B-Genotypes (G):
Sakha 93 76.9 76.9 10.7 10.9 18.7 169 143 131 0155 0171
Giza 168 76.0 78.9 10.8 11.3 18.8 176 143 13.8 0.180 0.174
Gemmeiza 11 79.6 813 10.9 11.6 19.9 184 159 15.0 0.198  0.183
Sids 12 80.9 80.9 10.8 114 19.4 182 158 14.9 0199 0.181
Shandaweel 1 79.1 77.3 10.7 111 18.6 176 147 13.7 0182 0.178
Misr 1 88.4 86.7 11.6 12.1 217 200 192 17.3 0.235  0.200
Line 1 79.6 79.6 10.7 115 19.2 183 156 14.6 0210 0.178
Line 2 80.9 79.6 11.1 11.3 19.7 179 159 14.3 0.181  0.186
F teSt ** ** *x ** *x ** ** ** ** **
LSD at0.05 3.2 2.7 0.6 0.5 11 0.8 12 0.8 0.026  0.011
0.01 4.2 3.6 0.8 0.7 14 1.0 16 11 0.035  0.015
C- Interaction:
DXG ** ** ** ** ** ** ** ** ** **

D = Sowing date. D1=20™ November (optimum planting) D2= 10" December D3=30™ December

Germination percentage, germination index
seedling length, seeding vigor indexand 10-seedling dry
weight were significantly affected by studied genotypes
in both seasons (Table 7). In this connection, Misr 1
variety significantly increased aforementioned traits
compared to other genotypes. Gemmiza 11, Line 2 and
Line 1 came in the second rank after Misr 1 variety in
the most traits. On the other hand, the lowest values of
the aforementioned traits were recorded by Sakha 93,
Giza 168 and Shandweel 1 varieties in the most traits

Remarkable impact of the interaction between
sowing dates and wheat genotypes on germination %,
germination index, seedling length, seeding vigor and
10-seedlings dry weight were obtained as presented in
Tables 8 and 9. In this regard, sowing date on 20"
November (D1) with Sids 12 variety achieved was

highest increases in germination %, germination index,
seedling length and seedling dry weight compared with
the other treatments in both seasons and seedling vigor
index in the second season. While, sowing date on 20"
November (D1) gave the highest values of germination
index and seedling vigor index in both seasons when
Misr 1 variety was used. On the other hand, Misr 1
variety gave the maximum values of germination % in
the first season only when sown at 30" December (D3).
Also, sowing date in 10" December (D2) with Misr 1
produced the maximum values of germination %,
germination index, seedling length, seeding vigor and
10-seedlings dry weight in the first and second seasons.
Vice versa, Line 1 gave the lowest values of the most
characters  under investigation when sown on 30"
December (D3) in both seasons.

Table 8. Germination percentage, Gl and seedling length as affected by the interaction between sowing dates
and genotypes during 2010/2011 and 2011/2012 seasons

Characters Germination % Gl Seedling length (cm)
Genotypes 10/11 11/12 10/11 11/12 10/11 11/12
Dl D2 D3 D1 D2 D3 D1 D2 D3 D1 D2 D3 DI D2 D3 D1 D2 D3
Sakha 93 773 733 A+.. 787 747 773 113 109 99 117 104 108 205 178 17.7 186 16.6 158
Giza 168 813 680 787 77.3 840 753 113 YY) 39 VY M5 Y.A 202 198 165 185 17.8 165
Gemmeiza 11 853 73.3 80.0 813 84.0 787 115 Y).2 Y+ Y1 9 YY.. 1.9 20.7 206 185 19.3 184 17.7
Sids 12 80.0 854 77.3 893 813 720 121 Y).) 4Y¥ VY W2 1).1 234 193 157 217 174 156
Shandweel 1 787 813 77.3 813 787 720 '3 M0 9A WA Y.8)).V 208 189 16.1 195 17.3 159
Misr 1 88.0 853 920 86.7 86.7 86.7 V.0 VY3 V. A Y3 IYY W6 224 222 205 209 195 19.6
Line 1 88.0 84.0 66.7 84.0 84.0 70.7 YY.» MV A AYXY Y. VY. V.1 219 208 148 203 174 172
Line 2 78.7 827 8L3 8L3 77.3 80.0 YV.» M)+ V23 VY. V2 WV 4 218 YA. VAY 198 174 16.6
LSD at0.05 55 4.7 11 0.9 19 13
0.01 7.3 1.3 15 11 25 17

D= Sowingdate D1=20" November (optimum planting) D2=10™ December D3=30" December
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Protein, wet gluten and dry gluten percentages
were appreciably influenced by sowing date as shown in
Table 10. In this respect, maximum values of above-
mentioned characters were obtained at early sowing
wheat genotype on 20" November (D1) followed sow

on 10" December (D2) in both seasons. However, the
lowest values of these characters were obtained at
planting wheat genotype on 30" December (D3) in the
first and the second seasons, respectively.

Table 9. Seedling vigor index (SVI) and 10-seedlings dry weight as affected by the interaction between sowing
dates and genotypes during 2010/2011 and 2011/2012 seasons

Characters SVI 10-seedlings dry weight (9)
Genotypes 10/11 11/12 10/11 11/12
D1 D2 D3 D1 D2 D3 D1 D2 D3 D1 D2 D3

Sakha 93 158 131 142 146 Y4 YY 0179 0119 0165 0193 0168 0.150
Giza 168 165 135 129 143 149 124 0167 -.Y)Y 0161 0175 0197 0.149
Gemmeiza 11 177 151 148 157 154 139 0199 .. YYA .71 .v4¢ 0201 0.155
Sids 12 187 165 121 194 142 112 0257 0204 -)>Ye 0216 0195 0.133
Shandweel 1 164 153 124 159 137 115 0219 0181 -)¢e 0200 0193 0.140
Misr 1 197 189 188 181 169 170 0257 0267 -)A. 0214 0212 0175
Line 1 194 175 99 170 146 122 0241 XY 0126 0205 0212 0.116
Line 2 172 149 156 161 135 133 0225 0147 0171 0204 0180 0.174
LSD at0.05 2.1 15 0.046 0.020

0.01 2.8 19 0.061 0.026

D = Sowing date. D1= 20™ November (optimum planting) D2= 10™ December D3= 30" December

Table 10. Percentages of protein, wet gluten and dry gluten percentages as affected by sowing dates and

genotypes during 2010/2011 and2011/2012 seasons
Characters Protein % Wet gluten % Dry gluten %

Treatments 10/11 11/12 10/11 11/12 10/11 11/12
A-Sowing dates (D):
D1 12.1 13.3 24.4 249 13.3 13.6
D2 11.3 11.9 211 228 10.2 115
D3 10.6 11.1 20.6 214 95 11.6
F test ** ** ** ** ** * %
LSD at0.05 0.3 0.3 12 1.0 0.8 0.6

0.01 0.5 05 2.0 17 13 0.9
B-Genotypes (G):
Sakha 93 10.1 10.7 19.1 19.7 9.1 10.5
Giza 168 11.3 11.9 216 229 10.5 11.9
Gemmeiza 11 112 11.7 21.0 224 10.3 11.0
Sids 12 10.7 11.4 205 211 9.8 10.6
Shandaweel 1 11.9 12.7 23.9 24.7 11.9 13.8
Misr 1 11.9 12.7 23.9 25.0 11.8 13.4
Line 1 11.6 12.4 222 234 11.4 12.2
Line 2 12.1 13.1 23.9 252 12.9 14.3
F teSt **x *x ** *x **x *x
LSD at0.05 0.5 05 11 11 1.0 0.6

0.01 0.7 0.7 15 15 13 0.8
C- Interaction:
DXG * *%x ** *x NS *%x

*and** indicate significantat p<0.05and p<0.01,respectively NS=non-significant

D = Sowing date D1= 20" November (optimum planting) D2= 10"

Protein, wet gluten and dry gluten percentages of
wheat grains have been estimated for different studied
genotypes as shown in Table 10. The highest values of
protein %, wet gluten % and dry gluten % were obtained
by Line 2 followed by Misr 1 and Shandweel 1 varieties
in both seasons. Contrarily, the lowest values of the
previous traits were obtained from Sakha 93 variety.

The results in Table 11 showed that there were a
significant interaction effect between sowing dates and
studied genotypes on protein %, wet gluten % in both
seasons and dry gluten % in the second season only.

December D3= 30" December

Maximum values of protein and wet gluten % (13.40,
14.39 and 26.12, 26.46 %) were obtained from sowing
date on 20" November (D1) integrated with Line 1 in
the first and second seasons, respectively and 15.50 %
for dry gluten in the second season only. On the other
hand, the lowest values of protein % and wet gluten %
were produced from sowing date on 30" December (D3)
of Sakha 93 variety (9.60, 10.03 and 17.75, 17.10 %) in
both seasons. While, sowing date on 30" December
(D3) of Sids 12 variety gave the lowest values of dry
gluten (8.34 %) in the second season.

10489



Magda E. Abd EI-Rahman and Aml E. A. El-Saidy

Table 11. Protein, wet gluten percentages during first and second seasons and dry gluten percentage in the
second season as affected by the interaction between sowing dates and genotypes

Characters Protein % Wet gluten % Dry gluten %
10/11 11/12 10/11 11/12 11/12

Genotypes DIl D2 D3 D1 D2 D3 D1 D2 D3 DI D2 D3 D1 D2 D3
Sakha 93 106 102 41 116 106 100 205 YA4% 178 Y)e 205 171 108 89 119
Giza 168 116 114 108 129 113 113 241 Y.5 Y.\ Y&7 YV 6 YY.e VY4 115 117
Gemmeiza 11 123 106 108 134 109 109 244 HaY YAY Yi6 Y7 YVA Y9 94 97
Sids 12 112 111 98 125 111 105 YY9 Y35 YA YEE Y.¥ VA2 VY6 110 83
Shandweel 1 125 118 114 139 126 117 Ye.t 219 Y&y Yi. YEY YV4 Vé6 125 141
Misr 1 124 122 112 135 135 113 Yo¥ Ye2 Y)Y Ye8 Y13 YY1 Y9 137 127
Line 1 134 114 100 144 120 107 Y1) Y¥3 Y43 Y15 YYY Y.Y Yoo 115 97
Line 2 129 118 115 139 131 121 Yoy ¥YY4 Y£3 YI¥ Y¢8 Yil 152 135 143
LSD at0.05 0.9 0.9 19 19 0.9

0.01 12 11 25 2.6 13

D1=20" Nove mber (optimum planting) D2=10™ December D3= 30" December

DISCUSSION

Decrease in plant height on late sowing was due
to shorter growing period. Early sown crop may have
enjoyed the better environmental conditions which
resulted to tallest plants also less number of grains/spike
in late sowing was due to less production of
photosynthates due to shorter growing period (Shahzad
et al., 2002). Differences in plant height and number of
grains/spike among varieties might be attributed to their
genetic diversity (Ahmad, 1991 and Haider, 2004). The
early sowing resulted in better development of the
grains due to longer growing period (Spink et al., 2000
and Shahzad et al., 2002 ), who had also reported
decreased 1000-grain weight with delay in sowing..
Lower grain yield in late sowing was mainly due to
lower germination count/m?, less number of tillers/m?,
less number of grains/spike and lower 1000-grain
weight. These results are in accordance with those of
Aslam et al., 2003 and Sattar et al., 2015 who agree
with planting at inappropriate time may cause drastic
reduction in wheat yield. They also reported that late
sowing results in less grain yield per hectare. Hossain et
al (2012) reported 58% vyield penalty in late planted
wheat (25" Dec) than wheat planted on 10" Nov due to
severe cutback in entire yield related trait. Higher straw
yield in early sowing was mainly due to higher
germination count/m’, more number of tillers/m® and
more plant height (Donaldson et al., 2001). They
reported that early sowing resulted in higher straw yield
due to more number of tillers. Delay in sowing of wheat
can cause severe reduction germination% and seedling
characters may be due to favorable environmental
conditions to germination of wheat genotype. The
second sowing date, December, 10" might be improved
photosynthesis rate and assimilates as a result of
optimum thermal accumulative and sunshining duration.
The variation among wheat varieties might be attributed
to their genetic diversity. Confirming results in this
respect were cited by Shahzad et al., 2002 and Mumtaz
et al., 2015. The grain protein content of wheat is a
critical factor in bread making and high protein content
of wheat is associated with good bread making
characteristics. It genetically controlled but may vary
widely depending upon the variety, climatic conditions,
location, soil, fertility, etc. and the complex interaction

between these factors. In general, high protein flours
give rise to better results since they have a high loaf
volume potential with higher water absorption. Previous
studies also pointed out that the protein content of wheat
was mainly dependent upon genotype (Tayyar and Gul,
2008), which was reflected in this study too with
differences in gluten content among different varieties.
These results are in agreement with those obtained by
Spink et al., 1993 and Hussain et al., 1994.

It could be concluded that, Misr 1 variety could
be selected to obtain plants having high vyield,
germination and seedling growth when planted under all
sowing dates. Moreover, Line 1 and Line 2 are
promising for planting at late sowing date without
decreasing of grain yield and with high grain quality. In
general, better grain yield and quality were obtained
when sown Misr 1 and Line 1 at 20" November
(optimum planting).

REFERANCES

Abd El-Kareem Thanaa, H.A. and EA. El-Saidy Aml
(2011). Evaluation of Yield and Grain Quality of
Some Bread Wheat Genotypes under Normal
Irrigation and Drought Stress Conditions in
Calcareous Soils. J. of Biological Sci., 11(2):
156-164.

Abdul — Baki, A.A. and J.D. Anderson (1973). Vigor
determination in soybean by multiple criteria.
Crop Sci., 13: 630-633.

Ahmad, 1.Z. (1991). Effect of irrigation and cultivars on
the growth and yield of wheat. M.Sc. (Hons.)

Agri. Thesis, University of Agriculture,
Faisalabad-Pakistan.
AOSA (1983). Seed Vigor Testing Handbook.

Contribution No. 32 to the Handbook on Seed
Testing. Association of Official Seed Analysis,
Springfield, IL, pp: 93.

Aslam, M., M. Hussain, M. Akhtar, M.S. Cheema, and
L. Ali (2003). Response of wheat varieties to
sowing dates. Pak. J. Agron., 2(4): 190-194.

Donaldson, E., W.F. Schillinger and S. M. Dofing
(2001). Straw production and grain yield
relationship in winter wheat. Crop Sci.,41:100-
106.

Essemine, J., S. Ammar, N. Jbir and S. Bouzid (2002).
Sensitivity of two Wheat species seeds (Triticum
durum, variety Karim and Triticum aestivum,
Variety Salambo) to heat constraint during
germination. Pak. J.Biol. Sci. 10(21): 3762-3768.

Yoo



J. Plant Production, Mansoura Univ., Vol. 7(10) October,2016

FAO, 2013. Food and Agricultural Organization. United
Nation, Rom, Italy.

Fergany, M. A., M.S. El-Habbal and M. E. El-Temsah
(2014). Sowing dates effect on some grain
biochemical and technological characteristics of
certain wheat cultivars. Asian J.of Crop Sci.,
6(1): 83-88.

Gomez, KA. and A.A. Gomez (1984).Statistical
Procedures for Agricultural Research. 2nd Edn.,
John Wiley and Sons, Inc., New York,pp:95-109.

Haider, R.S. (2004). Growth and vyield response of
three wheat varieties to N alone and in
combination with P and P+K under late sown
conditions. M.Sc. (Hons.) Agri. Thesis,
University of Agricuture, Faisalabad-Pakistan.

Hossain A, A. Jaime and D.S. Teixeira (2012).
Phenology, Growth and Yield of Three Wheat
(Triticum aestivum L.) Varieties as Affected by
High Temperature Stress. Notulae Scientia
Biologicae, 4: 97-109.

Hussain M.A., M. Jahiruddin, M.S. Hoque and M.I. Ali
(1994). Effect of genotype and sowing dates on
the response to boran in wheat. Pak. J. of
Scientific an Industrial Research,37(10):432-435.

ISTA (1985). International Rules for Seed Testing. Seed
Sci. and Technol., 13: 307-355.

Jackson, M.L. (1967). Soil Chemical Analysis. 1 st
End., Prentice Hall of India Pvt. L td., New
Delhi, India.

Jie, P, J. Dong, D. Tingbo, L. Tao and C. Weixing
(2005). Variation in wheat grain quality gown
under different climatic conditions with different
sowing dates. Chin. J. Plant Ecol., 29: 467-473

Mahmooda Buriro, F. C. Oad, M. I. Keerio, S.Tunio,
A.W. Gandahi, S. W. Ul Hassan and S. M. Oad
(2011). Wheat Seed Germination Under the
Influence of Temperature Regimes. Sarhad J.
Agric. 27 (4): 539-543.

MSTATC (1990). A Microcomputer Program for the
Design. Management, and Analysis of
Agronomic Research BExperiments. Michigan
State Univ.

Mumtaz, M. Z., M. Ahmad, M. Aslam, M. Jamil, M.
Fakhar-u-Zaman, H. M. Nasrullah, M. Akhtar
and B. Ali (2015). Evaluation of Growth and
Yield Attributes of Different Wheat Genotypes
Sown under Various Planting Times. Journal of
Biology, Agriculture and Healthcare, 5 (19): 85-
90

Parera, CA. and D.J. Cantliffe (1994). Pre-sowing seed
priming. Hort. 6: 109-141.

Pleshkof, B.P. (1976). Practices in Plant Biochemistry.
Kolos, Moscow, pp: 230-236.

Sattar, A., M.M. Igbal, A. Areeb, Z. Ahmed, M. Irfan,
R.N. Shabbir and S. Hussain (2015). Genotypic
Variations in  Wheat for Phenology and
Accumulative Heat Unit under Different Sowing
Times. Journal of Environmental and
Agricultural Sciences, 2(8): 23-27.

Shahzad, K., J. Bakht, W.A. Shah, M. Shafi, and N.
Jabeen (2002). Yield and yield components of
various wheat cultivars as affected by different
sowing dates. Asian J. P1. Sci., 1(5): 522-525.

Shahzad, M.A., Wasi-ud-Din, S.T. Sahi, M. M. Khan,
Ehsanullah and M. Ahmed (2007). Effect of
sowing dates and seed treatment on grain yield
and quality of wheat. Pak. J. Agric. Sci., 44 (4):
581-583.

Sial, M.A., M.A. Arain, M.U. Dahotl, G.S. Markhand,
K.A. Laghari, S.M. Mangrio, A.A. Mirbahar and
M.H. Nagvi (2010). Effect of sowing dates on
yield and yield Components on mutant-cum-
hybrid Lines of bread wheat. Pak. J. Bot., 42 (1):
269-277.

Snedecor, GW. and W.G. Cochran (1982). Statistical
Methods. 7th End., State University Press. Ames,
lowa, USA.

Sohail, M., I. Hussain, Riaz-ud-Din, S. K. Tanveer, M.
Qamar and S. H. Abbas (2014). Evaluation of
advance wheat lines for agronomic traits in
rainfed environment. Pakistan Journal of
Agricultural Research, 27(2): 79-88.

Spink, JH., RW. Clare and J.B. Kilpatricks (1993).
Grain quality of milling wheat at different sowing
dates . Aspects of Applied Biology, No. 36: 231-
240{Field Crop Absts., 47(5): 2627;1994}.

Spink, J.H., T. Semere, D.L. Sparkes, J.M. Whaley,
MJ. Foulkers, RW. Clare and R.K. Scott
(2000). Effect of sowing date on plant density of
winter wheat. Ann. App. Biol., 137: 179-188.

Tayyar, S. and M.K. Gul (2008). Evaluation of 12
bread wheat varieties for seed yield and some
chemical properties grown in Northwestern
Turkey. Asian J. of Chem., 20 (5): 3715-3725.

Zia—ul-Hassan M., A. J. Wahla, M. Q. Wagar and A.
Ali (2014). Influence of Sowing Date on the
Growth and Grain Yield Performance of Wheat
Varieties under Rainfed Condition. Sci. Tech.
and Dev.33 (1): 22- 25,

Al Ao )3l we) gal Judd) pall 450 ol caS) il (lany cagan Basa g J pmana Aplaciad

"l 4ne gamall dal g 'Gaal 2o L) Baala

saa-badl - e 5l &igad) 38 ja- Lliall Jualaall Eigag gaa- padl) Ciga amd’
paanjpall - e 30 &gl S ja— Aulial) Jualaall & gag gma- g3l L ol 385 & gay audd”

Csagalls 5l sais )5 saill s J gemnd) cliia e all 450 )5l S G del ) e se il Al o ) sl 13 Cigy
e ddu el ) vel se SO AH) H5 sl A latal SR S s YOIY/T 0N 5 YNV Ve d e e e A Ailena s Alis ol el
s ol 8 e i jrann T in Aol dase b pall) o Al gl L ag Yo Ul e e OO s s e (el
sl 4 5all dpeal) XS 5 5 bl el ) 580 5 8 50kll 358 oy 50l g W) Ao Dl 4 giall Al 5 Gagaad) J saana s gacadll
G AV ) ) LA e Cgia Jmmnse e el g sine OIS ) jean Caiall o il Cajelaly  Gpems sall S b (yislall 3a5a
YA 5 V) 8 daen A sl casS) il Gl b Ay g B bl Cliia g DU A gl Al (8 A gina 330 e ael Gl aan sall S
Y e Cilial Gl 8 Leaiy s Caladl g Gada 1) 0 slall 4 gl Canill g (il (s sinad 2 el ) AW o ) il cojlal ) Al
CAelpl aelge JS G ) jeae Ciiall Aol ) e JESA / s Jsane el o gl @pell WS Cpangall DS 80Y Jysuds
ciiall de ) )5 An all asi | (e gall AS A jaadsi (e o pdiadl A ) die ) DL (e i Basa Clda el o) ) cnasl
Lo g1 LS dalisall san 5 Lalit) adawtl ¥ 5 ) ALl Aol com s Al 3l dage 3 oalill s L3y Aalid) s 5 i) adaai] ) s

1051



Magda E. Abd EI-Rahman and Aml E. A. El-Saidy

VoY



