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ABSTRACT

The aim of this research was to determine the effect of three sowing dates
(Nov 20" , Dec 5™ and Dec 20™ ) on yield and some yield contributing characters of
three wheat cultivars namely Gemmiza 10,Giza 168 and Sakha 94 . Two field
experiments were carried out in Tag EI-Ezz Agricultural Research Station, Dakahlia
Governorate, Agricultural Research Center (A.R.C.), Egypt, during the two successive
seasons 2007/2008 and 2008/2009. Split Plot Design with four replicates were used.

According to the results, sowing dates had S|gn|f|cant effect on flag leaf area,
number of days to heading, plant height, number of spikes/m? spike length, 1000- graln
weight, number of grains/spike, grain yield and protein percentage. Sowing in Nov 20"
resulted in the highest grain yield and its contributing. Sowing in Dec 5" cause
reduction in grain yield and its contributing estimated by about 22-23 % in both
seasons. Sowing in Dec 20"  cause reduction in grain yield about 35-44 % in both
seasons.On the other side wheat cultivars significantly differed in all previous
mentioned characters. However,the cultivar Gemmiza 10 surpassed both Giza 168
and Sakha 94 cultivars in flag leaf area,number of grains/spike,spike length,protein %
and grain yield. Meanwhlle Giza 168 surpassed Gemmiza 10 and Sakha 94 in
number of spikes/m?and 1000- -grain weight in both seasons.Moreever,the results
exhibited that interaction effect between sowing date and wheat cultivar was
significant in all studied characters in both seasons. This results |nd|cated that
Gemmiza 10 was the most tolerant one to late sowing until Dec 5" under these
experimental environment.

INTRODUCTION

Wheat (Triticum aestivum L.) is the most important cereal crop in
Egypt as its grain is used as for human food and its straw used as fodder for
animals. The cultivated area reached about 2.6 million feddan wheat in the
winter seasons of 2007 and 2008 produced an average of 18.1
Ardab/Feddan of grain and the seed production averaged about 220 tones in
the same seasons (FAO STAT, 2008). Wheat production in Egypt is limited
by various factors among them sowing dates, and cultivars. Sowing time is a
crucial factor for obtaining desirable wheat yield so a need was felt to study
growth and yield behavior of three wheat cultivars under late sowing
conditions. Delayed sowing of wheat not only affects germination and growth
but also affects grain development Hayam Mahgoub and Amin (2005).
However Tammam and Tawfelis (2004) stated that early sowing during
November was favorable to high grain yield because the post anthesis period
coincided with relatively lower temperatures.Whereas,late sowing was
unfavorable due to higher temperatures during anthesis.Also,Mohamed and
Nazeir (1986) found a progressive decrease in yield components; i.e. number
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of grains per spike, kernel weight when sowing date of wheat was delayed
from November to mid January. So late planting is a major constrain facing
increasing wheat production particularly in Middle Egypt. This constrain is
actually because most farmers prefer to grow cash crops such as potato and
peas for export and local consumption, and they harvest those crop late in
December.Sarlach et al. (2008) reported that the seed produced from timely-
sown crop performed better with respect to 1000-grain weight and yield
attributing than seed produced from late-sown crop. Riaz et al. (1997) and
Kheiralla et al. (1992).Improved cultivars and its seed quality are the key to
agriculture progress.The present study was mainly directed to maximize the
productivity of some wheat cultivars through optimum sowing dates which led
to improving grain yield and grain quality of wheat under newly reclaimed
soils at North Delta of Egypt.

MATERIALS AND METHODS

Two field experiments were conducted at the Experimental Farm of
Tag EI-Ezz Agricultural Research Station (A.R.C.) Dakahlia, Egypt during
2007/2008 and 2008/2009 wheat growing seasons to inspect the impact of
three wheat cultivars i.e. Gemmiza 10, Giza 168 and Sakha 94 under three
sowing dates (Nov 20" ; Dec 5" ; and Dec 20" ) on growth, yield and yield
components.

The field experiments were laid out in using a Split plot design with
four replications.The main plots were devoted to the three sowing dates (Nov
20™; Dec5™; and Dec20"™), the sub-plots were allocated to wheat cultivars
(Gemmiza 10, Giza 168 and Sakha 94).The plot area was 10.5 m? (15 rows,
3.5 m long and 20 cm apart).Seeds were drilled at the rate of 400 seeds/m®.
All recommended cultural practices were applied.

Data were collected for flag leaf area (cm?),number of days to
heading,plant height,number of spikes/m®spike length (cm),1000-Grain
weight (g),number of grains/spike,grain yield (ardab/fed) and protein
percentage.At harvest,the two external rows from each plot were eliminated
to avoid the border effect.So,13 rows were harvested,threshed and their grain
yields were weighted and adjusted to (ardab/fed).

The data of each season were subjected to the proper statistical
analysis of variance and differences among the means of the studied
characters were judged by N-LSD at 5% level of significance according to
Gomez and Gomez (1984).

Table 1 : The wheat cultivars pedigree

Cultivars Pedigree
Sakha 94 OPATA / RAYON // KAUZ.CMBW 90Y3180 — OTOPM - 3Y-010M - 010M|
-010Y - 10M — 015 — OY — OAP - 0S.
Gemmiza 10 MAYA 74'S' /| ON // 1160 — 147 / 3/ BB / GLL / 4 / CHAT 'S' / 5
CROW'S'.CGM 5820 - 3GM -1GM -2GM -OGM.
Giza 168 MIL / BUC // Seri CM 93046 - 8M - 0Y- OM -2Y -0B.
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Table 2: Chemical and physical properties of the experimental site in
2007/2008 and 2008/2009 seasons.

Characters | 2007/2008 | 2008/2009
Soluble cations meq/lit
Na* 11.0 12.00
K" 0.36 0.30
Ca™ + Mg™ 6.20 7.20
Soluble anions meg/lit
CO3” - -
Hcos’ 2.60 2.20
Cl’ 13.00 14.00
Sos 1.35 1.30
PH 7.80 7.97
EC ds/m 1.80 2.00
0.M.% 1.10 1.20
N (ppm) available 9.00 8.00
P (ppm) available 28.00 30.00
Physical properties

Sand % 11.5 12.6
Silt % 32.9 35.0
Clay % 55.4 52.3
Texture class Clay Clay

Soil and Water Analysis Institute, EI-Mansoura Laboratory, Agricultural Researh Center.

Table 3: Mean of temperature degrees (°C), relative humidity (%) and
rain fall (mm) at the experimental sites during the two

seasons.
Temperature (°C) R.H. (%) Rain (mm)
Months 2007/08 2008/09 2007/08 2008/09 | 2007/08 | 2008/09
Min | Max | Min | Max | Min | Max | Min | Max | Avera Avera
November |14.2|26.4|13.2|22.9|48.0|96.3|40.0|87.5 0.1 0.0
December 9.9 |21.3[10.5[19.3[54.0]95.7 429|871 0.0 0.0
January 7.7 |179| 8.2 |17.846.0 | 96.6 | 38.0 | 84.4 0.1 0.0
February 8.1 |18.7| 85 [185[28.0[97.3|34.1]89.2 0.1 0.2
March 1221258 | 8.8 [20.5]44.0|95.2|29.5|89.2 0.0 0.0
April 13.6 284 [14.5]126.9]26.0|96.6 | 34.8|93.2 0.0 0.0
May 16.6 [ 31.5[155(27.5]26.0|94.4|30.5]|93.3 0.0 0.0
June 21.7 13441195321 (46.094.9|27.2|87.7 0.0 0.0

Sources : Ministry of Agriculture and Land Reclamation, Agriculture Research Center
(ARC), Central Management of Agriculture Guideline, Bulletin of Agriculture
Meteorological Data (Meteorological Station in Aga district).

RESULTS AND DISCUSSION

It is evident from Tables 4,5 and 6 that late sowing had negative
effects on flag leaf area, days to heading, plant height, number of spikes/
mz,spike length ,spike weight,number of grains/spike,1000-grain weight,grain
yield, while protein % was increased in both seasons.The highest values of
yield and yield components were produced when wheat were sowing in 20"
of Nov, followed by sowing in Dec 5" and Dec 20™.Sowing in 5™ or 20" of
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Dec caused 23.35 % and 20.43 % or 42.43% and 35.53 % reduction in grain
yield per feddans compared to those sowing in 20" of Nov in 2007-2008 and
2008-2009 seasons,respectively.These results are in accordance with those
reported by Mascagni and Harison (2003), Qasim et al. (2008), Inamullah et
al. (2007) and Rachid et al. (2004).The reduction in spike grain weight
caused by late sowing might be attributed to the decrease in photosynthesis
ability during grain filling stage which led to the decrease in metabolites
quantity which are translocated and stored in grains resulting in a decrease in
1000-grain weight as shown in Table (2) and led to reduction in spike grain
weight.Also,number of days to heading was significantly decreased with
delayed sowing.This might be due to that wheat plants were more efficient in
converting solar energy with optimum sowing date.Similar trend was found for
plant height in both seasons. The plants became shorter than those of earlier
sowing .The reduction in grain yield caused by late sowing might be attributed
to that late sowing caused a significant decrease in each of the number of
spikes/mz,spike grain weight,number of days to heading and 1000-grain
weight .These results are in harmony with those of Andrews et al. (1992),
Sadeghzadeh et al. (2001), Thiry et al. (2002),Askary et al. (2003), Rashid
(2004),Mahmoud et al. (2004) and Inamullah et al. (2007).1t is quit interesting
to mention that the mean of the reduction on combined data in the grain yield
was 21 % when sowing at Dec 5" followed and reached to 38 % when
sowing at Dec 20™.

Table 4: Average of flag leaf area , days to heading and plant height of
Sakha 94 ,Giza 168 and Gemmiza 10 wheat cultivars as
influenced by sowing dates during 2007/2008 and 2008/2009

seasons.
Treatment Flag leaf area (cm? Days to heading Plant height (cm)
200//2008 | 2008/2009 | 200//2008 [ 2008/2009 | 200//2008 | 2008/2009
A-Planting dates
Nov20™ vi Yy 99.7 a4,y 102.8 Yoy Y
Dec5™ YY) YY.Y 96.4 909 99.0 AAY
Dec20™ Y. ¥y 93.1 a1 89.1 ATA
F_Test *% ok *% *%k *k *%k
NLSD at 5% - - .Y . X .V .0
B-Cultivars
Sakha 94 rY.Y vY.£ 97.5 av ¢ 103.8 VoY o
Giza168 )Y ¥4 92.6 v A 97.6 a.¢
Gemmiza10 vio vYLY 98.1 av.y 89.6 AN
F_Test *%k %k *% *%k ¥k *%k
NLSD at 5% ) - .Y .Y .V .0
C-Interaction
IAXB [ = | Ns NS | * [ NS | =
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Table 5 : Average of number of spikes , spike length and 1000-grain
weight of Sakha 94 ,Giza 168 and Gemmiza 10 wheat
cultivars as influenced by sowing dates during 2007/2008
and 2008/2009 seasons.

Treatment | Number of spikes/m”| Spike length (cm) [1000-Grain weight (g)

200//2008 | 2008/2009 | 200//2008 [ 2008/2009 | 200//2008 | 2008/2009
A-Planting dates

Nov20™ 394.6 £Y) A VYA K 43.0 43.0

Dec5™ 379.2 YAQ VYo VYo 420 €YY

Dec20"™ 364.0 FYUA VeV Ve 40.6 i.0

F_Test *k *k *% *k *%k *%k

NLSD at 5% Y.¢ 1.V <) A A A

B-Cultivars

Sakha 94 370.0 Y. A Vo) Vot 39.9 YA

Giza168 394.8 YATA A V) .A 449 £6A

Gemmiza10 372.9 Y VY. VY€ 40.7 £

F_Test *% *% *% *%k *% *%k

NLSD at 5% Ye Yo A K BE) K3 .Y

C-Interaction
IAXB | *% | NS | *% | *k | *k | *%

Table 6 : Average of number of grains/spike, grain yield and protein
percentage of Sakha 94 ,Giza 168 and Gemmiza 10 wheat
cultivars as influenced by sowing dates during 2007/2008
and 2008/2009 seasons.

Treatment | Number of grains/spike |Grain yield (ard/fed) | Protein percentage (%)
200//2008] 2008/2009 [200//2008] 2008/2009 | 200//2008 [ 2008/2009
A-Planting dates

Nov20™ 52 50 AYe | 17.415 AR VoA

Dec5™ 48 48 Ve oy VY Ao YEY YY)

Dec20™ 46 46 Y. ooy VY YT Vo ¢ Ve

F_Test ek *% dk *% *% *k

NLSD at 5% - Al CYET “)eo BE )
B-Cultivars

Sakha 94 50 o) AAAR AARE 13.0 AR

Giza168 £y £y Ve YAL Y¢..44 VYA VYt

Gemmiza10 oY o) Y ATA Y¢.£44 VYA 'Y

F_Test ek *% dk *% *% *k

NLSD at 5% -) Al <Y CAYE ) )
C-Interaction

IAXB | ok | *k | NS | *k | *k | *k

Highly significant differences were detected among the tested wheat
cultivars regarding to flag leaf area,days to heading,plant height, number of
spikes/mz,spike length,spike weight,number of grains/spike,1000-grain
weight,grain yield,as well as protein % (Tables 4,5 and 6).Gemmiza 10
cultivar gave the highest values in flage leaf area,number of
grains/spike,spike length,protein % and grain yield.On the other hand Giza
168 gave the highest value in number of spikes/m? and 1000-grain
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weight.Morever,Sakha 94 and Giza 168 were earlier in number of days to
heading while, Gemmiza 10 was late in heading in both seasons.However
Sakha 94 cultivar gave the lowest values in all studied characters in both
seasons.The superiority of Gemmiza 10 over Giza 168 and Sakha 94 may be
attributed to its genetic make up for highest yielding ability. Similar results
were obtained by Andrews et al. (1992), Mascagni and Harison (2003),
Askary et al. (2003), Mahmoud et al. (2004),Inamullah et al. (2007) and
Qassim et al. (2008).

Interaction effect:

Data presented in Table 7 show that the interaction between sowing
date and wheat cultivars had highly significant effects on grain yield in both
seasons.The highest grain yield was produced by Gemmiza 10 variety when
sowing in Nov 20". On the other hand,the lowest values of grain yield
produced from Sakha 94 cultivar panted at late sowing in Dec 5" followed by
Dec 20".Morever,at the late sowing the grain yield of Sakha 94 wheat
cultivars was reduced by 24.24% and 24.77 at 5" of Dec and by the 42.20%
and 40.44% at 20" Dec.similarly, Giza 168 wheat cultivars sown at Dec 5
was reduced by 21.33 % and 14.01 % and by 43.17 and 31.53 when it was
power at Dec 20" in 2007/2008 and.On the other hand, the reduction in
Gemmiza10 sown at Dec 5" was 24.45 and 22.08% ,while with sowing at
Dec 20" the reduction reached to 41.95 and 34.38% in the two
seasons,respectively.These results indicated that Gemmiza 10 wheat cultivar
more tolerant than both Giza 168 and Sakha 94 wheat cultivars for late
sowing in 20" Dec.These data are in accordance with those reported by
Andrews et al. (1992), Riaz et al. (1997), Askary et al. (2003) , Subhan et al.
(2004), Inamullah et al. (2007) and Qassim et al. (2008).

Table 7: Averages of grain yield as affected by the interaction between
sowing dates and cultivars performance in 2007/2008 and

2008/2009 seasons.

Seasons | 2007/2008 2008/2009

) Sowing dates| \ 56t | Decs™ | Dec20™ | Nov20™ | Decs™ | Dec20™
Cultivars
Sakha94 17.637 | 13.361 | 10.194 | 17.761 | 13.360 | 10.577
Giza 168 18.324 | 14.414 | 10.413 | 16.622 | 14.292 | 11.381
Gemmiza10 19.058 | 14.397 | 11.062 | 17.861 | 13.916 | 11.719
F. Test. w *
N.L.S.D at 5 % 0.856 0.203

Data presented in Table 8 show that the interaction between sowing
date and wheat cultivars had highly significant effect on 1000-grain weight in
both seasons. The highest values was produced by Giza 168 variety when
sowing in Nov 20" followed by Gemmiza 10 and Sakha 94. On the other
hand,the lowest values of 1000-grain weight were produced from Sakha 94
cultivar sown at Dec 5" followed by sown at Dec 20™.At the late sowing
also,Giza 168 wheat cultivars had the lowest reduction in 1000-grain weight
(0.87% and 1.09% at Dec 5" and at Dec 20" the reduction reached to 3.94
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and 4.38%).These data are in accordance with those reported by Sarlach et
al. (2008) ,Inamullah et al. (2007) and Qassim et al. (2008).

Table 8: Averages of 1000-Grain weight (g) as affected by the interaction
between sowing dates and cultivars performance in 2007/2008
and 2008/2009 seasons.

Seasons [ 2007/2008 2008/2009

Culti owing dates| \ o0t | pecst | Dec20™ | Nov20™ | Decs™ | Dec20™
ultivars

Sakha94 411 39.7 37.8 41.0 38.6 37.7

Giza 168 456 452 43.8 456 451 43.6

Gemmiza10 413 40.7 40.1 412 40.6 40.1

F. test. ** **

N.L.S.D 5 % 0.1 0.1

Data presented in Table 9 show that the interaction between sowing
date and wheat cultivars had highly significant effects on protein percentage
in both seasons. The highest values was produced by Sakha 94 cultivar sown
at Dec 20" followed by Giza 168 and Gemmiza 10 sown at Dec 20" . On the
other hand,the highest values of protein percentage produced from Sakha 94
cultivar sown at Dec 20" followed by that sown at Dec 5" .Meanwhiles, Giza
168 wheat cultivars sown at Nov 20" gave the lowest values in protein
percentage estimated by 12 and 11.5 %. These data are in accordance with
those reported by Sarlach et al. (2008) ,Inamullah et al. (2007) and Qassim et
al. (2008).

Table 9: Averages of protein (%) as affected by the interaction between
sowing dates and cultivars performance in 2007/2008 and

2008/2009 seasons.

Seasons [ 2007/2008 2008/2009
Culti owing dates| \ o0t | pecs™ | Dec20™ | Nov20™ | Decs™ | Dec20™

ultivars
Sakha 94 12.3 14.3 155 11.8 13.8 15.6
Giza 168 12.0 14.2 15.4 115 13.4 14.8
Gemmiza10 11.9 14.1 15.3 11.0 13.6 14.7
F. test. ** *
N.L.S.D 5 % 0.2 0.3

Generally, it can be concluded that raising wheat productivity under
late sowing condition could be achieved through sowing high yielding
cultivars, such as Gemmiza 10 at Nov 20" under newly reclaimed soils at
North Delta of Egypt.
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