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ABSTRACT

Two field experiments were carried out in the Experimental Farm of the Faculty
of Agriculture Damanhour, Alexandria University at El-Boustan region in each of
2004/2005 and 2005/2006 growing seasons. The aim of this |nvest|gat|on was to
study the effect of the three late sowing dates (Dec. 10" , Dec.20™ and Dec.30™ ) on
productivity of four Egyptian wheat cuitivars (Sakha 8, Gemmaza 7 ,Giza 168 and
Seds 1) which were sown by the three seeding rates (350,400 and 450 grains /m? A
split —split-plot design with four replicates was used in each experiment. The sowing
dates occupied the main plots while both cultivars and seeding rates were arranged in
the sub and sub-sub plots , respectively.

The results could be summarized as follows:

- The sowing dates had a significant effect on all studied traits, except harvest index
in both seasons. The highest values were recorded when the wheat cultivars were
sown at Dec.10™. -

- Significant differences among wheat cultivars were observed for all studied traits , in
both seasons. Giza 168 cultivar surpassed the three other cultivars for all traits, in
both seasons.

- All studied traits were significantly affected by seeding rates except spike length
and harvest index in the second season and number of spikelets/spike & number of
grains /spike, in both seasons.

- The first and second order interactions significantly affected all studied traits in both
seasons,except the interaction between sowing dates and seeding rates for harvest
index in the second season.

Generally, it could be concluded that sowing Giza 168 wheat cultlvar by 400
grains/m® with delayed dates on Dec.10™ increasing to 450 grains /m?® with more
delaying dates until Dec. 30 couid improve wheat yield under newly cultivated sandy

INTRODUCTION

Wheat is the main winter cereal crop in Egypt. The gap between the
national needs and the local wheat production was estimated by about 4-5

million tons yearly which represent about 40% of the national consumption .

(Sorour et al.,2004 ). So, increasing wheat production is an important national
goal to decrease this gap. Many efforts had been made in this direction,
either by suitable technical package of practices such as sowing times and
seeding rates, or by releasing new high yielding cultivars.

Utilization of land after late summer crops (Nili crops) such as potato
and maize for wheat production may partially, decrease the problem of wheat
shortage. Harvesting Nili crops usually terminate in January, where most of
winter crops had been sown. It is quiet well known that the productivity of
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wheat decreases if its sowing is delayed beyond the optimum date (Gupta,
1970; Ciha, 1983; Eissa, 1991 and El-Moselhy, 2004).

Planting high yielding wheat cultivars is considered an important way to
increase the amount of production per unit area, especially under both
delaying of optimum sowing date and sandy soil conditions. In this respect
,many studies reported significant differences in growth and vyield
characteristics (Kumar, 1985; Mosalem, 1993; El-Karamity, 1998 and EI-
Ganbeehy et al., 2001).

Seeding rate is one of the important factors contributing for maximum
wheat production. Increasing wheat grain yield due to seeding rate was
primarily a function of higher number of spikes being produced, especially
because more plants were established (Cromack and Clark, 1987, Andrews et
al., 1992; El-Bana, 1999 and Toaima et al., 2000).

Till date, no studies have been made on the response of cultivars for
seeding rates under late sowing dates on Egyptian wheat productivity in
newly cultivated sandy soil conditions. Therefore, the present study aims to
determine the optimal seeding rate and wheat cultivar under different late
sowing dates in such abstract soil conditions.

MATERIALS AND METHODS

Two field experiments were carried out during the two successive
winter growing seasons of 2004/2005 and 2005/2006 at the Experimental
Farm of the Faculty of Agriculture of Damanhour, Alexandria University, at
El-Boustan region,EL- Behera Governorate, Egypt. This investigation was
designed to study the effect of different seeding rates for different wheat
cultivars under different sowing dates on some agronomic characters, yield
and yield components in sandy soii conditions .(Table 1).

Each experiment included 36 treatments representing the combination
of three sowing dates (10", 20™ and 30™ of December), four wheat cultivars
(Sakha 8, Gemmiza 7, Giza 168 and Seds 1) and three seeding rates (350,
400 and 450grains/m?). ’

A spiit—split~plot experimental design with four replicates was used in
both seasons. The sowing dates were randomly assigned to the main—plots,
whereas the cultivars and seeding rates were allocated to the sub and sub -
sub—plots, respectively. The area of sub—sub-plot was 4.2 m? (3m in length
and 1.4m in width) including 7 rows, 20cm apart, where seeds were hand
drilled in both seasons.

Phosphorus fertilizer was applied during soil preparation in the form of
calcium super phosphate (15.5 P,0Os%) at the rate of 74.4 kg P,Os/ha.
Potassium sulphate (48% K,0O) at the rate of 57.6 kg K,O/ha was added
before the first irrigation, while ammonium sulphate (20.5% N) at the rate of
240 kg N/ha was added in three equal doses before 1%, 2™ and 3 irrigations.
All other cultural practices, were applied as recommended for wheat fields in
EL-Boustan region.

Number of days to 50% heading was recorded as the number of days
from sowing to complete emergence of 50% of main stem spikes in each sub-
sub-plot. '
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At harvest, a random sample of ten guarded piants was taken from
each sub-sub-plot to measure the following characteristics:-

1- Plant height (cm): measured from ground surface up to the terminator of
spike.

2- Spike length (cm).

3- Number of spikelets/spike.

4- Number of grains/spike.

Also, a guarded length of one meter from the inner of five rows of
each sub-sub-plot was harvested to determine the following traits:-

5- Number of spikes/m* number of fertile tillers/m* were calculated by
counting all spikes carrying grains per square meter.

6- Biological yield (ton/ha): was recorded for the harvested area and
converted to ton/ha.

7- Grain yield (ton/ha): was recorded for the harvested area after threshing
and then converted to ton/ha.

8- Straw vyield (ton/ha): the straw yield of the previous sample was
estimated in kg/m2=[Biological yield (kg/m?) ~ Grain yield (kg/m?)] then it
was converted to ton/ha.

9- 1000-grain weight (g): recorded as the average of two samples each of
one—thousand kernel of clean grains.:

10- Harvest index (H.1%): it was calculated as follows:

H.1% = (Grain yield/Biological yield ) x 100.
. Soil mechanical analysis of the experimental sites are shown in Table 1
(Piper, 1950).

Table 1: Soil mechanical analysis of the experimental filed sites before
sowing during 2004 / 2005 and 2005 / 2006 seasons

Seasons :
Characteristics 2004/2005 . 2005/2006
Sand (%) 96.4 95.8 .
Silt (%) 2.51 2.27
Clay (%) 1.09 1.93
Texture class Sandy

All obtained data ware statistically analyzed according to the
technique of analysis of variance (ANOVA) for the split - split - plot design as
published by Steel and Torrie, 1980 . Least significant difference (LSD)
method was used to test the differences among treatment means at 5% level
of probability . '

RESULTS AND DISCUSSION

A. Effect of sowing dates :

Analysis of variance showed significant effects for sowing dates on all
studied traits in both seasons, except harvest index trait (Table 2).Number of
days from sowing to 50% heading decreased by 7.54 days on average, by
delayed sowing from Dec.10™ to Dec.30™ (Table 3) over both seasons,
cultivars and seeding rates.
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Table 2 : Analysis of variance of yield ,yield components and some agronomic traits of wheat as influenced by
sowing dates ,cuitivars and seeding rates during 2004/ 2005 and 2005/ 2006 seasons.

Traits
s.0v No. of days to | Plant height cm)| Spike length (cm) No. of No. of grains/spike| No. of splkes/m”
50% heading spikelets/spike
d.f| 2004/ | 2005/ | 2004/ | 2005/ 2004/ 2005/ 2004/ | 2005/ | 2004/ 2005/ 2004/ 2005/
2005 2066 2005 2006 2005 2006 2005 2006 2005 2006 2005 2006
Replications 3 * ¥ Ns * * Ns * * Ns Ns * Ns
sowing dates (D) 2 * *k "l - *¥k ke ik i *n _k i *
Error "a" 6 | 12297 | 101.12 | 162.28 | 268.86 0.99 1.57 4.11 7.42 7.57 13.93 1732.03 [ 3636.00
heat Cultivars (C) 3 * * ¥ * EL) £33 113 * wE (T3 L33 123
D x c 6 h *k wh wh wk "k *k 14 -k *k *k L 14
Error "b" 27| 72.76 28.89 | 120.38 | 113.74 0.54 0.80 2.45 4.18 4.04 7.04 1507.19 |22568.00
eeding rates ( 2 = - i - - Ns Ns Ns Ns * b **
D x s 4 i d e (34 "k *k b2 lt' k *ir *k *h "k
c x s 6 i *k "k (24 2] t1 3 W e nk e *.‘ ke
D x C x s 12 "% sk wk ok ok *h ELd ik i £ 1] ok ok
rror "¢c" 72 | 18.93 22.97 94.21 101.90 0.25 0.56 1.03 0.85 3.68 LE 4.37 1188.48 | 1280.0
CV% 499 [ 553 | 1150-] 11.77 | 6.11 836 | 651 [ 541 [1.67 12 1110 | 11.34
Ns, * and ** are not significant, significant at 0.05 and 0.01 level , respectively .
Table 2: Cont. »
Traits
$.0.vV Biological yield Straw yield Grain yield Harvest 1000-grain weight
(ton/ha) (ton/ha) ton/ha) index (%) {gm)
d.f 2004/ 2005/ 2004/ 2005/ 2004/ 2005/ 2004/ 2005/ 2004/ 2005/
2005 2006 2005 2006 2005 2006 2005 2006 2005 2006
Replications 3 * i * * * ¥ Ns Ns * *
sowlng dates (D) 2 k "k i *x *h ik Ns Ns *k wk
Error "a" 3] 2.59 3.66 1.24 2.00 0.37 0.46 67.8 90.11 14.69 17.90
heat cultivars (c) 3 w LT3 [ (3 . EL3 13 * * £33 *
D x c 6 % ke " *% £ 3] *k * Ns *k *k
Error "b" 27 1.72 2.33 0.86 1.6 0.26 0.36 56.52 80.30 9.40 11.99
ee ng rates (s) 2 E3 L33 £33 EL3 £3] (X3 * NS *% E1d
D x s 4 *W wE *¥ *k E2 ] L 14 * Ns ) £3 ]
c x s G i e £ 4 *k *w i ok * (1] aw
D x C x s 12 *h ke £ a4 *w h *w * * (1] o
Error "c" 72| 083 1.26 0.40 0.70 0.12 0.17 21.66 | 27.90 | 225 2.88
CV% 12.50 14.69 13.63 17.01 13.07 15.16 13.00 15.01 3.91 4.41
Ns, * and ** are not significant, significant at 0.05 and 0.01 level , respectively .
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These findings may be due to the fact that heat units and the accumuiated
metabolites required for wheat flowering were reduced in iate sowing due to
the rise in the atmospheric temperature. In this concern, Kheiralla and Sherif
(1992) showed that delaying the sowing date in relation to favorable date
reduced the number of days from sowing to heading of wheat plants by nine
days, on average.

Table 3 : Number of days from sowing to 50% heading as affected by
the interactions among sowing dates ,wheat cultivars and
seeding rates during 2004/2005 and 2005/2006 seasons.

Sowing | Wheat 2004/2005 season 2005/2006 season
dates | cultivars {Seeding rates (grains/m?) ; S|Seeding rates (grains/m?) ; S
(D) (C) | 350 [ 400 | 450 [Mean| 350 | 400 | 450 | Mean

Sakha8 {88.70] 88.30|87.00)88.00| 93.30 | 89.50 | 86.30 { 89.70
Gemmiza7} 92.34 | 91.26 | 90.00 | 91.20 | 94.20 | 92.00 | 89.10 | 91.77
Pec. 10" Giza 168 |94.70] 94.10 | 92.60 ] 93.80 | 95.10 | 93.30 | 90.20 | 92.87
Seds 1 91.00 | 90.60 | 89.00 { 90.20 | 94.10 | 91.60 { 88.00 | 91.23
Mean [91.69]91.07|89.65(|90.80(94.18!91.60{88.40|91.39
ISakha8 [84.80(86.90{82.10|84.60|85.60{85.30}81.40}84.10
Gemmiza7} 90.30 | 87.20 { 85.90 { 87.80 1 87.10 | 86.00 | 85.00 | 86.03
Dec.20™ [Giza 168 [92.10|87.30{87.30 | 88.90 | 88.60 | 86.70 /86.00 | 87.10
Seds 1 88.10 | 87.00 1 84.70 | 86.60 | 86.30 | 85.20 | 84.00 | 85.17
Mean |88.83]87.10}85.00]86.98|86.90]85.80]84.10 [ 85.60
Sakha8 -182.90)81.9080.30)81.70 | 81.50 | 82.70 | 80.90 | 81.70
Gemmiza7| 86.00 | 83.90 | 83.30 | 84.40 | 85.00 | 82.90 | 82.60 | 83.50
Dec.30" |Giza 168 |89.50 | 85.60 | 84.10 | 86.40 | 86.00 | 83.10 | 83.80 | 84.30
Seds 1 86.80 | 83.20 | 80.70 [ 83.57 | 83.90 { 82.90 { 81.90 | 82.90
Mean |86.30 | 83.65|82.10|84.02 { 84.10 182.90 | 82.30 | 83.10
\Average over allmeans | 88.94 | 87.27 | 85.58 | 87.26 | 88.40 | 86.77 | 84.93 | 86.70
LSD o.0s '

Sowing dates (D) 5.54 5.02
Cultivars (C) 4.13 2.60
Seeding rates (S) 1.78 219
DxC 7.15 7.72
DxS 3.08 3.80
CxS 3.55 4.39
DxCxS 6.15 7.60

The highest plants and tallest spikes 90.50 and 9.80 cm,
respectively were recorded with sowing wheat on Dec. 10™ while the shortest
ones 79 47 and 7.56 cm, respectively, were recorded with sowing date of
Dec.30" as an average over cultivars and seeding rates (Tables 4 and 5).
The increase in both plant height and spike length of wheat may be due to
the role of photoperiod and light intensity that prevailed during growth period
of early planting in increasing number and length of internodes of plants (El-
Moselhy, 2004).
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Table 4 : Plant height (cm) as affected by the interactions among sowing
' dates ,wheat cultivars and seeding rates during 2004/2005

and 2005/2006 seasons .
[ Sowing Wheat 200472005 _season 2005/2006_season
dates cultivars | Seeding rates (grainsim?); S | Seeding rates (grainsim?) ;
(D) {(C) 350 | 400 ‘EZ?(Y ean | 350 | 400 0 | Mean

akha 8 86.70 | 90.00 | 93.60 | 90.10 | 88.19 | 91.66 | 96.10 | 91.98
emmiza7 | 85.30 | 87.90 | 91.40 | 88.20 | 87.77 | 92.22 | 95.00 | 91.66
Dec.10™ iza 168 89.80 | 91.60 | 95.50 | 92.30 | 90.35 | 94.41 | 97.40 | 94.05
eds 1 83.80 | 85.60 | 89.20 | 86.20 | 85.65 | 90.15 ] 92.70 | 89.50
86.40 | 88.78 | 92.43 | 89.20 | 87.00 [ 92.11 | 95.30 | 91.80
83.70 | 85.80 | 8940 | 86.30 | 82.11 | 86.22 | 90.66 | 86.33 |
81.80 | 82.60 | 86.10 | 83.50 | 81.33 | 84.21 | 87.75 | 84.43
85.90 | 88.10 | 91.20 | 88.40 | 84,23 | 87.99 | 92.26 | 88.16
80.70 | 82.90 | 85.40 | 83.00 | 80.09 | 82.02 | 85.13 | 82.41
83.03 [ 84.85 03 | 85.30 | 81.94 { 85.11 8.95 .3
76.60 | 7950 | 82.10 | 7940 | 7834 | 8181 | 84.81 | 81.65
iGemmiza7 | 74.00 | 77.00 | 80.00 | 77.00 | 76.55 | 79.62 | 83.27 | 79.81
Dec.30™ IGiza 168 79.60 | 81.80 | 85.20 | 82.20 | 80.11 | 83.44 | 85.19 | 82.91
Seds 1 73.60 | 75.20 | 79.80 | 76.20 | 73.68 | 73.01 | 82.97 | 76.55
Mean 75.95 | 78.38 | 81.78 | 78.70 [ 77.17 | 79.47 | 84.06 .23
Average over all means| 81.79 | 84.00 | 87.41 | 84.40 | 82.37 5.56 1 89.44 | 85.79

Dec.20™

0.05
Sowing dates (D) 6.36 8.19
Cuitivars (C) 5.31 5.16
Seeding rates (S) 3.96 4.69
DxC 9.19 10.84
DxS 6.86 8.12
CxS 7.93 9.37
DxCxS 13.73 16.23

Table 5: Spike length (cm) as affected by the interactions among sowing
dates ,wheat cultivars and seeding rates during 2004/2005
and 2005/2006 seasons.

Sowing ‘Wheat 2004/2005 _season 2005/2006 season
dates cultivars | Seeding rates (grains/m?) ; S Seeding rates {(grains/im?) ; S
(D) (C) 350 | 400 | 450 [ Mean | 350 | 400 | 450 | Mean

[Sakha 8 10.00 | 7.30 7.00 8.10 | 1019 | 7.92 8.51 8.87
iGemmiza7 { 11.00 { 8.00 8.90 9.63 | 11.46 | 10.27 | 8.27 | 10.00
Dec.10" Giza 168 1260 | 10.80 | 9.40 | 10.93 | 12.30 | 11.47 | 10.26 | 11.34
Seeds 1 10.30 | 9.70 9.10 9.70 11105 | 846 | 9.96 | 9.82
| Mean 10.98 | 9.20 8.60 959 [ 1125 953 | 9.25 | 10.01
ISakha 8 6.60 | 7.90 7.00 | 7.17 6.39 874 | 860 | 7.91
Gemmiza7 { 8.10 820 | 760 | 7.97 8.76 940 | 885 | 9.00
Dec.20™ Giza 168 8.90 | 8.60 8.30 8.60 9.99 | 10.30 | 9.97 | 10.09
Seeds 1 8.00 8.10 7.40 7.83 7.94 9.00 { 822 | 8.39
Mean 7.90 8.20 7.58 7.89 8.27 9.36 8.91 8.85
akha 8 6.50 | 6.50 6.90 | 6.63 6.82 6.28 | 7.91 7.00
GemmizaZ? { 7.00 | 6.80 7.00 | 6.93 8.01 8.81 8.36 | 8.39
Dec.30™ Giza 168 7.30 | 8.00 8.60 { 7.97 8.68 9.99 | 964 | 9.44
Seeds 1 6.80 | 6.70 710 { 687 | 669 | 700 { 793 | 7.21
Mean 6.90 | 7.00 | 740 | 7.10 755 | 8.02 | 8.46 | 8.01
IAverage over all means| 8.59 8.13 7.86 8.19 9.02 8.97 8.87 8.95
LSD o0s

Sowing dates (D) 0.50 0.63
Cultivars (C) 0.36 0.43
Seeding rates (S) 0.20 0.31
DxC 0.62 0.75
DxS 0.35 0.53
CxS 0.41 0.61
DxCxS 0.71 1.06
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As shown in Tables 6,7 and 8 number of spikelets/spike, number of
grains /spike and number of spikes/m? significantly decreased from (17.84,
30.46 and 362.35), to (16.52, 25.05and 317.14), to (14.60, 20.66 and 261.55)
on an average, respectively, with delaying sowing date from Dec. 10, to Dec.
20 to Dec. 30 over cultivars and seeding rates. These resuits could be
attributed to the climatological conditions prevailing during Dec. 10 sowing
which favored the production of fertile tillers per square meter and
spikelets/spike. These results are in accordance with those reported by
Abdel-Rahman et al, (1979), Sarkar (1987), Blue et al. (1990) and Hefnawi
(1993).

Table 6: Number of spikelets/spike as affected by the interactions
among sowing dates, wheat cultivars and seeding rates
during 2004/2005 and 2005/2006 seasons.

Sowing | Wheat 2004/2005 season 2005/2006 season
dates | cultivars |Seeding rates (grains/m?) ; S|Seeding rates (grains/m?) ; S
(D) (C) 350 | 400 | 450 [Mean| 350 [ 400 | 450 | Mean

iSakha 8 16.90] 15.90 | 14.70| 15831 18.59 | 16.40 | 16.20 | 17.06
iGemmiza7| 17.80 | 16.60 { 16.00 | 16.80 { 19.30{ 17.90} 17.00 | 18.07
Dec.10"™ Giza 168 |19.50(18.10 ( 17.20]18.27 | 22.20 | 19.90 | 18.80 | 20.30
Seeds 1 18.201 17.001{16.10117.10121.11] 18.60 | 18.00 | 19.24
Mean 18.10]16.90 { 16.00 1 17.00) 20.30 ] 18.20 | 17.50 | 18.67
Sakha 8 145015901 14.20 | 14.87 | 14.50| 1540 | 15.95 | 15.28
Gemmiza7} 15.30| 16.80 | 15.50 | 15.87-| 16.90 | 17.22 | 16.16 | 16.76
Dec.20" Giza 168 |16.30|17.20| 16.10 | 16.53 | 19.00 | 20.00 | 18.38 | 19.13
Seeds 1 15.5 1 16.90] 1540 | 15.93 | 18.00| 18.18 | 17.11 | 17.76

Mean 1540 16.70 | 15.30 | 15.80 |1 17101 17.70 1 16.90 | 17.23
ISakha 8 12.10[12.80113.8011290 | 11.82[13.41}13.27 | 12.83
iGemmiza7| 13.20| 13.10 { 1540 { 13.90 | 12.77 1 14.46 } 1555 | 14.26
Dec.30™ |Giza 168 |14.40| 14.90 | 15.80 | 15.03 | 16.66 | 17.77 | 18.81 | 17.75
'Seeds 1 |13.50|13.6011540|14.17}15.15]| 15.16 | 17.57 | 15.96

Mean 13.30 } 13.60 { 15.10 | 14.00 | 14.10 | 15.20 | 16.30 | 15.20
IAverage over allmeans | 15.60 | 15.73 | 15.47 | 15.60 | 17.17 | 17.03 | 16.90 | 17.03
LSD o.s

Sowing dates (D) 1.01 1.36
Cultivars (C) 0.76 0.99
Seeding rates (S) 0.41 0.38
DxC 1.31 1.71
DxS 0.72 0.65
CxS 0.83 0.75
DxCxS 1.44 1.3
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Table 7 : Number of grains/spike as affected by the interactions among
sowing dates ,wheat cultivars and seeding rates during
2004/2005 and 2005/2006 seasons.

Sowing Wheat 2004/2005 season 2005/2006 season
dates cultivars eeding rates (grains/m?) ; S Seeding rates (grains/m?; S
(D) € 350 | 400 | 450 [ Mean | 350 | 400 | 450 | Mean

[Sakha 8 30.80 | 29.90 | 28.38 | 29.69 | 31.00 | 30.40 | 28.20 | 29.87
Gemmiza7 | 32.00 | 30.30 | 28.90 | 30.40 | 33.00 | 32.10 | 30.20 | 31.77
Dec.10™  [Giza168 | 33.20 | 31.10 | 29.60 | 31.30 | 36.10 | 33.00 | 31.30 | 33.47
Seeds 1 29.60 | 29.50 | 28.04 | 29.05 | 27.10 | 28.90 | 26.30 | 28.10
Mean | 31.40 | 30.20 | 28.73 | 30.11 | 32.30 | 31.10 | 29.00 | 30.80
akha 8 2370 | 25.30 | 23.90 | 24.30 | 23.80 | 25.60 | 2420 | 2453
emmiza7 | 24.00 | 26.70 | 24.80 | 25.17 | 25.70 | 26.20 | 26.10 | 26.00
Dec.20™ iza168 | 24.80 | 27.40 | 25.70 | 25.97 | 26.20 | 28.90 | 27.70 | 27.60
Seeds 1 23.10 | 25.00 | 23.20 | 23.77 | 20.70 | 26.50 | 22.00 | 23.07

l_ Mean [ 23.90 | 26.10 | 24.40 | 24.80 | 24.10 | 26.80 | 25.00 | 35.30

éakha 8 18.80 | 19.90 | 21.00 | 19.90 | 19.90 | 20.60 | 20.40 | 20.30

emmiza7 | 19.40 | 20.30 | 21.50 | 20.40 | 21.50 | 22.00 | 22.80 | 22.10
Dec.30™  [Giza168 | 20.30 | 21.20 | 21.90 | 21.13 | 22.20 | 23.30 | 24.40 | 23.30
Seeds 1 17.98 | 19.00 | 20.40 | 19.13 | 17.20 | 18.22 | 21.60 | 19.01
Mean 19.12 [720.10 [ 21.20 | 20.14 | 20.20 | 21.03 [ 22.30 | 21.18
\Average over all means| 24.87 | 2547 | 24.78 | 25.02 | 25.53 | 26.31 [ 2543 | 25.76

SD o.0s
Sowing dates (D) 1.37 1.86
Culttivars (C) 0.97 1.28
Seeding rates (S) 0.78 0.85
DxC 1.68 2.22
DxS 1.36 . 1.48
CxS : 1.57 1.71
DxCxS 2.71 2.96

Table 8 : Number of spikes/m? as affected by the interactions among
sowing dates ,wheat cultivars and seeding rates during
2004/2005 and 2005/2006 seasons.

f Sowing| Wheat 2004/2005 season 2005/2006 season
| dates cultivars Seeding rates (grains/m?) ; S Seeding rates (grains/m?) ; §
D) (€ 350 400 450 | Mean | 350 | 400 450 [ Mean
Sakha 8 337 371 360 356 |[332.2| 390 367.4 | 363.2
Gemmiza7 344 387 373 368 |[339.2 | 401.2 | 365.1 | 368.5
Dec.10™ |Giza 168 351 403 380 378 |[344.2 | 4159 | 3721 | 377.4
[Seeds 1 288 384 330 334 [325.2 | 3749 361 353.7
Mean 330 |386.25|360.75| 359 [335.2| 395.5 [ 366.4 | 365.7
Sakha 8 302 307 315 308 |295.4| 300.4 | 330.9 | 3089
Gemmiza? 304 321 329 318 305 | 320.9 | 350.3 | 325.4
Dec.20™ |Giza 168 310 340 358 336 319 | 370.1 | 380.1 | 356.4
Seeds 1 257 289 333 293 277 | 297.8 | 299.5 [ 291.43
Mean 293.25 | 314.25 | 333.75 | 313.75 [ 299.1 | 322.3 | 340.2 | 320.53
Sakha 8 218 251 296 255 | 229.9 | 260.6 | 2954 | 261.97
iGemmiza7 218 262 309 263 | 236.1 | 270.3 | 321.2 | 275.87
Dec.30™ |Giza 168 242 272 314 276 | 2458 | 288.1 | 350.1 | 294.67
Seeds 1 201 238 287 242 | 186.6 | 226.2 | 258.90 | 223.90
Mean 219.75 ] 265.75 | 301.50 | 259 ]224.6 | 261.3 | 306.4 | 264.10
Average over all means | 281.00 | 318.75 | 332.00 | 310.58 | 286.3 | 326.37 | 337.67 | 316.78
LSD o.05
Sowing dates (D) 20.79 30.12
Cultivars (C) 18.78 22.98
Seeding rates (S) 14.07 14.66
DxC 32.52 39.81
DxS 24.38 25.40
CxS 28.15 29.33
DxCxS 48.75 50.79
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It is evident, from Tables 9, 10 and 11, the occurrence of progressive
decrease in biological yield, straw yield and grain yield means with delaying
sowing dates over cultivars and seeding rates. Such traits were significantly
decreased from (9.37, 5.93 and 3.44 ton/ha), to (7.27, 4.66 and 2.61 ton/ha),
to (5.76, 3.74 and 2.02 ton/ha) as an average, respectively with delaying
sowing dates from Dec.10™ to Dec.20" to Dec.30". Therefore, late sowing
date to Dec.20™ and to Dec.30™ , compared to Dec.10", lowered such yields
(biological yield, straw yield and grain yield) by (22.41, 21.42 and 24.13%)
and (38.53, 36.93 and 41.28%) over both seasons, respectively. It could be
observed that Dec.10™ sowing date had a longer period for flowering and
grain filling which consequently resulted in higher grain weight and
consequently higher grain yield . Also, it might be attributed to the favorable
effect of early sowing date on increasing number of spikes/mz, number of
spikets/spike and 1000-grain weight. Again, these higher resuits could be due
to the rate of solar energy converted into chemical energy in plants sown on
Dec.10™ compared to those plants sown late on Dec.20™ or Dec.30" .Then
Dec.10™ sowing date caused increase in plant height, spike length and
number of spikes/m2 which consequently gave higher straw and biological
yields while the late sowing at the end of Dec., caused the plants to finish
their life cycle early, so the growth process was terminated early and the
growth attributes were negatively affected compared to those of the early
sowing. These results are in general agreement with those reported by
Knapp and Knapp (1978); Connor et al. (1992); Rout and Satapathy (1994)
and El-Sayed et al. (1998} .

Concerning the response of harvest index (%) to the three studied
sowing dates i.e., Dec.10", Dec.20™ and Dec.30", over both cultivars and
seeding rates, results presented in Table 12 indicated that the differences did
not reach to the level of significance in both seasons. Thousand grain weight
was found to be appreciably influenced by the sowing dates over both
cultivars and seeding rates in both seasons. Wheat plants sown on Dec.10™
significantly surpassed those that were sown on Dec.30"™, but the differences
were insignificant between plants which were sown on Dec.20" and Dec.30"
(Table13). These resuits may be due to that the grains under Dec.10™ sowing
date reached maturity before being affected by high temperature which resuit
in shriveled kernels. These findings are supported with those obtained by
Eissa (1991). :

B- Cultivars performance:-

Mean squares for wheat cultivars were significant to highly significant
for all studied traits (Table2). Regarding the number of days from sowing to
50% heading, data in Table(3) indicated that the earliest cuitivar was Sakha
8, where it recorded 84.97 days, while the latest one was Giza 168 where it
recorded 88.90 days, averaged over both seasons. Differences in heading
dates among cultivars might be attributed to the genetic constitution of each
cultivar and its interaction with the environment. These resuits are in harmony
with those of Amer (2007).
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Wheat cultivar Giza 168 had the tallest plants, where it recorded 88.0
cm, while the shortest one was Seds 1 where it recorded 82.3 cm (Table 4).
With regard to the spike length and number of spikelets/spike, data indicated
that the Giza 168 culitivar had the longest spike(9.73cm)and highest number
of spikelets/spike (17.84), while the shortest spike (7.62cm) and lowest
number of spiklets/spike (14.80) were obtained from Sakha 8 cuitivar as
shown in Tables 5 and 6. Wheat cultivar Glza 168 had the highest means for
number of grains/spike, number of spikes/m?, biological yield (ton/ha), straw
yield (ton/ha), grain yield (ton/ha), harvest index (%) and thousand grain
weight (g), where it recorded (27.13, 336.41, 8.74, 540, 3.34, 37.91 and
39.60) respectively averaged over both seasons, while wheat cultivar Seds 1
recorded the lowest means (Tables 7, 8, 9, 10, 11, 12 and 13). Such
results could be attributed to the genetic variations of the tested cultivars
.Significant differences among wheat cultivars in yield and yield components
were reported by (Samre et al., 1989; Eissa, 1990; Mosalem, 1993;; Saleh,
2000; Moussa, 2001 and Ali et al., 2004) .
C-Seeding rates effect:-

Mean squares for seeding rates (S) were significant to highly
significant for all studied traits except number of grains/spike in the first
season, spike length and harvest index in the second season, and number of
spikelets/spike in both seasons (Table 2). Number of days from sowing to
50% heading s gmflcantly decreased with increasing seeding rates from 350
to 450 grains/m* in both seasons as shown in Table 3.

Spike length (cm) and 1000-grain weight (g) in the first season
decreased with increasing seeding rates. Thus the highest means (8.59 and
39.5) were obtained from the plants sown with 350 grains/m? while the
lowest ones (7.86 and 37.33) resulted from the plants sown with 450
grains/m?, respectively (Tables 5 and 13). These resuits may be due to that
increase in seeding rates may be related to increase in the competition
among growing plants at higher population density per unit area (Tabl et al.,
2005).

With respect to the effect of seeding rates on number of grains/spike in
the second season, data in Table 7, showed that the highest mean (26.31)
was recorded by seeding rate (400 grains/ m?), whlle the lowest one (25.43)
was produced with seeding rate (450 grains/ m?). These resuits can be
explained that for low density, the low number of the plants per unit area had
a higher chance to get more light and nutritional elements compared to plants
sown at higher densities.

Data in Table 8, showed that number of splkes/ m? increased with the
increasing seed rates from 350 to 450 grains/ m? Thus the lowest mean
(283.65) was obtained by using the lowest seeding rate (350 grains/ m?)
while, the hlghest mean (334.84) was recorded with highest seeding rate
(450 grains/ m?).

The seeding rate affected plants height in both seasons and harvest
index traits in the second season. Data in Tables (4 and 12) revealed that
such means mcreased with each increase in the seeding rate ( from 350 to
400 and 450 grains/m? ) but the means recorded at seeding rate (400 grains
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Im? ) were statistically equal to those recorded at the two other seeding rates
either (350 or 450 grains/m?).

Results with respect to the effect of seeding rates on biological, straw
and grain yields revealed that their means increased with each increase in
the seeding rates in both seasons. Thus the lowest means ( 6. 30 4.10 and
2.21 tons/ha) were recorded from plants sown with 350 grains/m?, while the
highest ones ( 8. 33 5.30 and 3.04 tons/ha) were produced from plants sown
with 450 grains/m?, respectively ( Tables 9,10 and 11). This increase in wheat
yields i.e., biological yield , straw yield and grain yield with increase in
seeding rates could be attnbuted to the similarly increasing in plant height
and number of splke/m by increasing seeding rates. Such finding are in
general agreement with those of Briggs and Aytenfisu (1979), Mohamed
(1997), Mahfouz and Ghabour (1998), Gabaillah and Bassiuny (2001),
Moussa (2001) and Tabl et al. (2005).

Table 9 : Biological yield (ton/ha) as affected by the interactions among
sowing dates ,wheat cultivars and seeding rates during
2004/2005 and 2005/2006 seasons.

Sowing| Wheat 2004/2005 season 2005/2006 season
dates | cultivars Seeding rates (grains/m?) ; S Seeding rates (grains/m?) ; S
(D) ) 350 400 450 | Mean | 350 | . 400 450 [ Mean
iSakha 8 7.99 10.28 8.73 9.00 8.18 10.55 | 9.40 9.38
Gemmiza7 8.99 11.22 | 9.22 9.81 8.67 11.40 10.00 10.02
Dec.10'|Giza 168 9.05 11.66 10.49 | 10.40 | 9.71 12.00 | 11.10 10.94
" Seeds 1 6.00 | 715 | 842 | 719 | 7.56 | 8.69 8.30 | 8.18
Mean 8.01 { 10.08 9.22 9.10 8.53 10.66 9.70 9.63
[Sakha 8 573 6.70 8.54 6.99 6.00 6.99 8.88 7.29
iGemmiza7 6.55 7.33 8.98 7.62 7.00 7.44 9.24 7.89
Dec.20'Giza 168 7.36 8.11 10.06 8.51 7.55 | 8.00 10.76 8.77
i Seeds 1 4.44 5.22 6.42 5.36 4.41 6.01 | 6.64 5.69
Mean 6.02 6.84 850 | 7.12 6.24 7.11 8.88 7.41
[Sakha 8 4.88 5.64 6.79 5.77 4.15 5.98 7.00 5.7
IGemmiza7 5.00 5.92 7.08 6.00 477 664 .| 755 6.32
Dec.30'/Giza 168 5.96 6.88 7.89 6.91 5.25 7.47 8.01 6.91
" Seeds 1 2.91 -3.81 4.92 3.88 3.07 5.23 5.44 4.58
Mean 4.69 5.56 6.67 5.64 4.31 6.33 7.00 5.88
lAverage over all 6.24 7.49 8.13 7.29 6.36 8.03 | 8.53 7.64
means
LSD g5
Sowing dates (D) 0.80 0.96
Cuttivars (C) 0.63 0.74
Seeding rates (S) 0.37 0.46
DxC 1.10 1.28
DxS 0.64 0.79
CxS 0.74 ' 092 °
DxCxS 1.29 1.59
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Table 10 : Straw yield (ton/ha) as affected by the interactions among
sowing dates ,wheat cultivars and seeding rates during
2004/2005 and 2005/2006 seasons.

Sowing Wheat 2004/2005 season 2005/2006 season
dates cultivars | Seeding rates (grains/m?) ; S Seeding rates (grains/m?) ; S
(D) (C) 350 | 400 | 450 | Mean 350 | 400 | 450 Mean
Sakha 8 518 | 6.46 | 5.59 574 532 | 665 | 6.13 6.03
emmiza? | 574 | 6.91 | 5.80 6.15 656 | 7.11 | 6.36 6.34
Dec.10™ iza 168 5.60 | 6.98 | 6.39 6.32 6.05 | 7.20 | 6.86 6.70
eeds 1 4.04 | 471|540 | 4.72 512 | 6580 | 543 5.45
Mean 5.14 | 6.27 | 5.80 5.73 551 | 669 | 6.20 6.13
Sakha 8 3.77 | 435 | 545 4.52 397 | 460 | 574 4.77

Gemmiza7 | 4.23 | 468 | 5.64 4.85 458 | 481 | 588 5.09
Dec.20™ Giza 168 463 | 5.01 | 6.05 5.23 480 | 5.01 | 6.58 5.46
Seeds 1 2.99 | 348 [ 4.22 3.56 293 | 403 | 4.41 3.79

Mean 3.91 | 4.38 | 5.34 4.54 4.07 | 4.61 5.65 4.78
iSakha 8 3.24 | 3.70 | 4.38 3.77 276 | 3.95 | 4.58 3.76
iGemmiza7 329 | 3.82 | 4.50 3.87 317 | 433 | 4.88 4.13
Dec.30" IGiza 168 384 (432 484 4.33 3.38 | 476 | 5.00 4.38
Seeds 1 1.99 | 2.57 | 3.25 2.60 2.08 | 357 | 3.65 3.10

Mean 3.09 | 3.60 | 4.24 3.64 285 | 415 | 4.53 3.84
Average over alimeans | 4.05 | 4.75 | 5.13 4.64 414 | 5.15 | 5.46 4.92
LSD q0s

Sowing dates (D) 0.56 0.71
Cultivars (C) 0.45 0.61
Seeding rates (S) 0.26 . 0.34
DxC 0.78 1.06
DxS$S 0.45 0.59
CxS 0.51 0.68
DxCxS 0.89 .1.18

D-Interactions effect:-

The analysis of variance showed that all the first and second order
interactions among the three studied factors i.e., sowing dates (D), cultivars
(C) and seeding rates (S) were significant for all traits in both seasons except
(D x S) for the harvest index trait in the second season (Table 2).

The significance of second order interaction among the studied factors
(D x C x S) indicated that these factors were not independent in their effect,
the simple effect of a factor differ and the magnitude of any simple effect
depends upon the levels of the other factors of the interaction term.
Significant interactions between cultivars, seeding rates, and planting dates
for grain yield have been reported by Briggs and Aytenfisu (1979). Therefore,
delayed planting past the optimum date reduced grain yield and increasing
the seeding rate only partially compensated for the reduced of grain yield
(Briggs and Aytenfisu, 1979 and Ciha, 1983)

Generally, this study indicated that Giza 168 cultivar produced the
highest means for y|eld and yield components when sown using a seeding
rate of 400 grains/m® under sowing date of Dec.10". Similarly Giza 168
cultivar recorded the highest means for grain yleld and yield components
when planted usmg a seedmg rate of 450 grams/m under the two sowing
dates i.e., Dec.20™ and Dec.30™ in newly cultivated sandy soil conditions.
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Table 11 : Grain yield (ton/ha) as affected by the interactions among
sowing dates ,wheat cultivars and seeding rates during
2004/2005 and 2005/2006 seasons.

[Sowing| Wheat 200472005 season 06 se?son
dates | cultivars eeding rates {grains/m?) ; ing rates n: y
(D) (C) 350 %66 "Mean | 350 400 Mean
Sakha 8 K] 3.82 3.14 3.26 { 2.86 3.90 3.27 334
EemmizaT 3.25 4.31 3.42 3.66 3.1 4.29 3.64 3.68
Dec.10™ [Giza 168 345 468 410 4.08 3.66 4.80 4.24 423
Seeds 1 196 | 2.44 3.02 247 | 244 2.89 2.87 2.73
ean 2871 381 3.42 3.37 3.02 3.97 3.51 3.50
akha 8 196 | 235 | 3.09 | 247 | 203 | 239 | 314 | 252
emmiza7 | 2.32 2.65 3.34 277 242 2.63 3.36 2.80
Dec.20™ [Giza 168 2.73 3.10 401 3.28 275 2.99 418 3.31
Seeds1 - | 1.45 1.74 2.20 1.80 1.48 1.98 2.23 1.90
ean 2.12 2.4 3.16 2.58 217 2.50 3.23 2.63
EERha 8 1647 1. 2.41 2.00 1.39 2.03 242 195
iGemmiza7 | 1.71 2.10 2.58 213 1.60 2.31 2.67 219
Dec.30™ |Giza 168 2.12 2.56 3.05 2.58 1.87 2.71 3.01 253
Seeds 1 0.92 1.24 1.67 1.28 0.99 1.66 1.79 1.48
Mean 1.60 | 1.96 2.43 2.00 1.46 2.18 2.47 2.04
lAverage over all 22 274 3.00 265 1222 | 2388 3.07 1 272
imeans
LsD 0.05
Sowing dates (D) 0.30 0.34
Cultivars (C) 0.25 029
Seeding rates (S) 0.14 0.17 -
DxC 0.43 0.50
DxS 0.24 0.29
CxS 0.28 0.34
DxCx$S 0.49 0.58

Table 12 : Harvest index (%) as affected by the interactions among
sowing dates ,wheat cultivars and seeding rates during
2004/2005 and 2005/2006 seasons.

[Sowing[  Wheat 2004/2005 _season 2005/2006 season -
dates cultivars | _Seeding rates (grainsim?] ; S Seeding rates (grainsim?®) ; 5

(D) (C) 350 | 400 450 | Mean | 350 | 400 450 ean

'Sakha 8 35471 3717 ] 3599 | 36.11 13496 | 3697 | 3479 | 35.57

iGemmiza7 36.11 1 38.41 | 3711 | 3721 13587 | 3763 | 36.40 | 36.63

Dec.10" |Giza 168 38.11 | 40.18 | 39.10 | 39.13 | 37.69 | 40.00 { 38.20 | 38.63

iSeeds 1 32.65] 34.17 | 35.81 | 34.21 | 32.28 | 33.26 | 34.58 | 33.37

Mean 35.51 | 37.48 | 37.00 | 36.66 | 35.20 | 36.97 | 35.99 | 36.05

akha 8 34.29 | 35. 36.22 | 35.19 1 33.83 ] 34.19 | 35.36 | 34.46

emmiza7 35.37 | 36.10 | 37.19 | 36.22 | 34.57 | 35.35 | 36.36 | 3543

Dec.20™ Giza 168 37.16 | 38.22 | 39.91 | 3843 |36.42| 37.38 | 38.85 | 37.55

Seeds 1 3266 | 33.33 | 34.21 | 33.40 3356} 3295 | 33.58 | 33.36

Mean 34.87 R 36.88 | 3581 13460 ] 34.97 | 36.04 | 35.20

akha 8 3356 | 34.3 3555 | 3449 | 33491 33.95 | 3457 | 3400

" iGemmiza7 34,13 | 3540 | 36.46 | 35.33 | 33.54 | 34.79 | 35.36 | 34.56

IDec.30" Giza 168 3564 37.22 | 38.71 | 37.19 | 3562 | 36.28 | 37.58 | 36.49

Seeds 1 31.67 ] 3261 | 33.91 | 32.73 | 32.25| 31.74 | 32.90 | 32.30

Mean 33751 34.90 ] 36.16 | 34.94 | 33.73] 34.79 | 3510 | 34.34

verag% overalimeans [34.71] 36.02 | 3668 | 35.80 {34511 3538 | 35.71 | 35.20

L

0.05
Sowing dates (D) 4.74
Cultivars (C) 4.1 4.33
Seeding rates (S) 3.64 2.16
DxC 1.90 7.51
DxS 6.3 3.73
CxS 3.29 4.31
DxCxS 3.80 7.47
6.58
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Table 13 : 1000-garin weight (g) as affected by the interactions among
sowing dates ,wheat cultivars and seeding rates during
2004/2005 and 2005/2006 seasons.

Sowing| Wheat 2004/2005 season 2005/2006 season
dates { cultivars Seeding rates (grains/m?) ; S Seeding rates (grains/m?) ; S
{D) (C) 350 400 450 Mean | 350 400 450 Mean
akha 8 40.1 39.0 38.0 | 39.03 | 418 | 40.7 | 39.14 | 40.55
emmiza7 41.4 41.2 40.0 | 40.87 | 426 | 41.4 | 4011 | 41.37
Dec.10™ |Giza 168 423 41.5 40.6 | 41.47 | 43.4 | 421 | 41.90 | 4247
eeds 1 41.0 375 374 | 3863 | 414 | 402 | 41.45 | 41.02
| Mean 41.2 39.8 39.0 { 40.00 | 42.3 | 411 | 40.65 | 41.35
- |Sakha 8 38.2 37.7 36.4 | 3743 | 37.8 | 37.76 | 36.74 | 37.43
Gemmiza7 39.9 381 37.5 | 38.50 | 40.2 | 37.78 | 37.11 | 38.36
Dec.20" (Giza 168 414 39.3 386 | 39.77 | 40.8 | 38.60 | 37.88 | 39.09
Seeds 1 38.1 36.5 365 | 36.70 | 37.2 | 36.46 | 36.23 | 36.63
Mean 39.4 37.9 370 | 38.10 | 39.0 | 37.65 | 36.99 | 37.88
[Sakha 8 375 35.9 363 | 36.23 | 36.8 | 35.75 | 35.60 | 36.05
Gemmiza7 379 377 36.8 | 37.47 | 37.22 36.11 | 36.00 | 36.44
Dec.30" (Giza 168 38.8 379 371 | 37.93 | 37.44| 36.82 | 36.35 | 36.87
Seeds 1 374 35.7 348 | 3597 [36.54 | 3496 | 35.05 | 35.52
Mean 37.9 36.8 36.0 36.9 |37.00} 3591 | 35.75 [ 36.22
Pverage over allmeans | 395 | 38.17 | 37.33 | 38.33 | 39.43 | 38.22 | 37.80 | 38.48
LSD o.05 '
Sowing dates (D) 1.91 211
Cultivars (C) 1.48 1.67
Seeding rates (S) 0.61 0.69
DxC 2.57 2.90
DxS 1.06 1.20
CxS 1.22 1.39
DxCxS 2.12 240
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