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'ABSTRACT

The production of food still the challenge for Egyptian planning, The
experiments were carried out during 1999/2000 and 2000/2001 seasons at
Gemmeiza Research Station, El-Garbia Governorate, The objective of the
present study is - to study the effect of some seedbed preparation systems
 and seeding rates on productivity .of some new wheat cultivars and obtain .

 the technical package for each of them. 'I'hree seedbed prcparanon systcms
(T) were conducted as follows :
1-Chisel plow two passes..
2- Local combined unit for seedbed ,prcpa:atlon (chlsel plow +rota.ry plow)
3 Chxsel plow one pass followed by disc harrow. '
' Three seeding rates (S) (40, 50 and 60 kg seeds/ fed. )and four wheat
cultivars were used (Sakha 93, Gemmiza 7, Giza 168 and Gemm1za 9)

The results of the present investigation indicated that: '

‘The use of local combined unit for seedbed preparation (chisel plow
+ rotary plow) had a significant effect on heading ,maturity, plant helght
number and weight of grains/spike, 1000-grain weight, number of spikes/m*
and grain and straw yields.Increasing seeding rates from 40 up to 60 kg

- seeds/fed. came to heading and maturity early. Also, the tallest plants and .

highest number of spikes/m*were produced by seeding rate of 60 kg/fed. —
while, number of grains/spike , grain weight/spike and 1000-grain weight -
were significantly decreased as the seeding rates increased up to 60 kg/fed.
Gemmiza 7 wheat cultivar surpassed the others in plant height , number of
grains/spike, grain weight /spike and 1000-grain weight . While as
Gemmiza 9 was the lcadmg cultivar and superior the other cultivars in
number of spikes/m’ and grain and straw yields/fed. The interactions
~between cultivars x seed-bed preparation system, cuitivars x seeding rates
and seedbed preparation system x seeding rates were significantly affected
on heading , maturity, plant height, 1000-grain weight number of
grains/spike, number of splkes/m and grain and straw yields/fed. While, the
- interaction between cultivars x seedbed preparation X seeding rates had
a significant effect on plant height in the second season . The results of
indicated that the use of local combined unit and sowing with the rate of 60
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kg seeds/fed. of Gemmiza 9 wheat cultivar proved to be the most suitable
treatments for the best wheat productivity.

INTRODUCTION -

The target problem of food production in Egypt is one of the most
important case. The shortage of local wheat.production was about 40% of
our needs. Enhancement of crop productivity is separable from the resource
base. The goal of agriculture should be increase and maintain high yield
levels of food crops per unite of area, water, energy input, water -and
time.To avoid this problem many attempts were executed in many directions
such as improving soil fertility, introducing new promised varieties or crop
land expansion and new improved technical methods.- Wheat is considered
as an unique crop in its -adaptability to different methods of txllage (El-
Sahrigi, and Abou-Habaga (1993).

In Egypt wheat planting’ methods, varied from one locanon to
another. Many factors were identified by Hakanssen and Von Polgar (1984)
to decisive for cultivars , seed rate, seed germination and crop emergence.
Some of these factors characterize the seedbed at sowing time such as soil
type, depth of the seedbed, aggregate size distribution, including
stratification, compactness of the layer directly below the seedbed, moisture
content and characteristics of different layers and special distribution of the
seed, especially the depth of distribution. The other factors which determine
or meodify the condition in seedbed during germination and emergence are
temperature, precipitation (time, amount, intensity), potential evaporation,
and any post sowing tillage operation (rolling, harrowing, crust breaking).
Alsothe factories characterizing the seed were included such as crop
species, variety and seed rate. They also reported that the optimum sowing
depth was influenced by other variables and increased with increasing
moisture content and with increasing aggregate size, i.e. with decreasing
efficiency of protection against evaporation.Some of these factors were also
studied by El-Sahrigi and Ghazy (1991) They found that by increasing
sowing depth the germination ratio was decreased. They also found good
relation between sowing depth (x) and the genmnatlon ratio (Y) with
correlation coefficient of 0.93 as follows:

Y =98.443 - 8.612 x : : 1
: Other modified tillage systems were studied by El-Sheikha (1989),
Abd El-Mageed and El-Sheikha (1993), Abdou (1995) and Bahnas(1999)
according to seed germination as follows:-
a-Combination unit and chiseling followed by l‘()ldl‘y tiller reached the
highes! germination values of 88 and 97% giving crop y:eld of 3.80 ton /ed.
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b-Chiseling two- passes followed by harrowing, chiseling one pass followed
by harrowing and rotary tiller alone gave acceptable seed _germination
values of 76 ~ 85%. :

Abou-Habaga (1992) found that mcreasmg the mean weight
diameter of clods in the seedbed increased the sowing depth, plant deviation
from the row and the time required for seedling emergence. The suitable
cbds size distribution at silt Joam soil for sowing the wheat crop with a grain
drill machine having diameter not greater than 50 mm . This could be
obtained after using a chisel plow followed by rotary tlller at soil moisture -
content ranged from 18 10 22%.

Management must be predicted on a scheme that integrates the entire

- systems. Interacting factors such as crop cultivars, seed rate, row spacing,

seedbed preparation methods, harvesting procedures and environmental
concems led to a complexity that can’t accommodate without sophisticated
management schemes. So the objectives of the present research were to
evaluate the effect of different seedbed preparation systems on wheat
varieties and seed rate and to adopt the suitable method in respect to the

- Jowest energy requ1rements and maximum yleld

MATERIALS AND METHODS
Two field experiments were carried out at Gemmeiza Agncultural :
Research Station , AR.C., during the winter seasons of 1999/2000 and
2000/2001 to compare three Seedbed preparatlon systems
1-Chiseling two passes + leveling (T1)
2~ Local combined unit for seedbed preparanon (chlsei plow + rotary plow)

'+ leveling (T2)

> > 0

. -3-Chiseling one pass .followed by disc han'ow + levelmg (T3)

Seed-bed preparation lmplements.-

The following impleniénts were used for seed-bed preparation:

A mounted chisel plow (El-Bihara Co.) consisted of seven shanks
‘arranged in two rows.

A rotary tiller (Egyptian mode ) of 175 cm w:dth
A disk harrow (167-Athens U.S.A. made) of 185 cm width.
A combined unit locally made (chisel plow + rotary plow)
A leveling scraper (El-Bihara Co.) of 240 cm. blade width,
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Planting implements:

Mounted seed-drill (Sulky type) 25 rows, 12 cm. distances between
rows, and 3.5m long was used for planting wheat
Seeding rate:-

Three seeding rates:of 40 (S1), 50 (S2) and 60 (83) kg seeds /fed. .
Cultivars :-

Four cultivars of wheat namely Sakha 93 (V1), Gemmiza 7 (V2),
Gemmiza 9 (V3) and Giza 168 (V4).Triticum aestivum L.

Preceding crop was cotton in both seasons. The expenments were
carried out in clay Joam soil after cotton harvest. A split split plot design
with four replications was used . Tillage systems were randomly distributed
in the main plots while, seeding rates were randomly distributed in the sub
plots and cultivars were distributed in the sub-subplots. Sub — sub plot was -
10.5 m? (3.5 m long and 3 m wide). Nitrogen was added at 75 kg nitrogen
per feddan in the form of urea (46%N) in twe equal portions, the first dose
was applied before the first irrigation and the rest was applied before the
second irrigation. Wheat was planted on November 20 and 25 in the two
seasons respectively. Heading date (days from planting to 50% headmg) and

- number of days to maturity were determined. -

At harvest, plant height was measured , number of splkes/m and- sub—
sub plots were harvested to determine grain yield (ardab/feddan) and straw
yield (Ton/feddan).From each sub-sub plot 20 spikes were taken to
determine the following characters: number of grains/spike, grains
wetght/spike (g) and 1000-grain weight. '

"All data were statistically analyzed according to procedures outlined
by Gomez and Gomez {1984). The mean values were compared according
to Duncan's Multipla Range Test ( Duncan ,1955).

Source of power:-
1-Nasr Tractor KW ( 60 hp). was used with seed drill.
2-Alles-Challmers tractor KW(80 hp) was used with all implements of
seedbed preparation and land leveler except combination unit.
3-Ford tractor KW( 120 hp )was used with combined unit.
The measurements were divided into three sections as follow:
1- Soil measurements:-
Seil bulk density (Bd.):-

It was determined at three depths (0-75, 75 150, and 150-225 mm.)
according to following equition Bd=Ws/V g g/em’ (Black 1965)

Where: Ws = dray soil mass (g) and V = soil volume in cm’ weeemeeceeeneas 2
Sail porosity (p)and void ratio (n):

Volume of pore space as the ratio 1o the mtal soil volume can be

determined as the soil porosity by using the following formula
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where: P= (Ad ~ Bd.J/Ad x 100= [ (1 - Bd.) /Ad Jx100 (Black 1965)--——-3
Ad = the absolute density of the soil (2.71 g/em’)
The void ratio (n): (The ratic of volume of voids to the volume of solids)
can be determined as follows:
n=(Ad/Bd)-1-- ' e 4

Soil clod diameter :- o '

. Clod diameter was measured by usmg crumb structure measuring
device. It consisted of seven sieves having different mesh sizes. The sieves
diameter was 20 cm and the mesh sizes are 100, 50, 30, 20, 10, 5 and 2 mm.
After seed-bed preparation, soil samples were randomly taken from five
different places of each plot and air dried The sieve apparatus containing the
soil samples is put into motion in a semi-circular fashion for one minute.
After sieving all the individual fraction, were weighed and converted as a
percentage of total sample weight. :

The formula of (Rnan 1983) was used to determme the mean mass
clod diameter (M.W DY) as follows:

MW.D = 1/W(A +3.5B +7.5C+ 15D +25E -+ 40F + 715G + 1)) S
Where * W = Total weight of soil sample g
A, B, C, ..... G=mass of soil in each sieve, g ;

N = Mean of measured diameter of soil clods retained on
_ the largest sieve mm and .
J = Mean of measured diameter of sm] clods retained on
the smallest sieve mm .

. The mass of aggregate size greater than 20 mm in respect to weight
of aggregates size smaller than 20 mm was 1nd1cated by mdex”C” according
to Abou-Habaga (1992) as follows: _

C=Wg/Ws : mmmeme .6
Where : Wg = mass of aggregates (&> 20 mm) g, and Ws = mass of
aggregates ((J< 20 mm), g. : .
2 - Consumed energy (c.e.): -

Consumed energy per feddan was calculated through measuring the
fuel consumption for each field operation. The tractor was mstrumented to
measure run time and fuel consumptlon

" Consumed energy (c.e) in (k.w.) can be ca]culated using the
conversion formula as follow:

c.e. =Fecx Fd x CV x 427775 x 0.735 x fypx Nm+.. ... KW . memomereeen 7
=4 18X Fex FAx CVX X N oo cevvevnnnl S KW ecrriaamen 8
Where:  Fc = The fuel consumption lit / s.. ' '

Fd = Density of diesel oil kg / lit. (for solar F.d = 0.85 kg / lit);
CV = caloric value of fuel k cal. /ky-(for solar =10%k cal. fkb)
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427 = Thermo-mechanical equivalehl kg.m/k cﬁl .
75 = Value of hp. kg .m/ s..

N = Thermal efficiency of engine (consudered to be 40 % for
dresel engine) and

M = mechanical efﬁc:ency of engine (conmdered to be 80 % for
diesel engine).
Yield and yield component:-

The yield and yield component was measured as indicator for each
treatment.

RESULTS AND DISCUSSION

1_— Soil physical properties: - _
The effect of seedbed preparation on soil bulk density (ten days after

the first irrigation and before wheat harvesting) at three depths (0~ 75, 75-
150, 150-225 mm) was determined. The percentage of change in soil density
(AP) was determined as the formula: :

AP = (p; — p2)/ p1x 100 ' 9.
Where:  p) = Density of soil before tillage  (1.62 g/em’)

p2= Density of soil after seed-bed preparation ( g/cm’)

The values of bulk density were shown in Fig. (1). In general rotary
tiller caused the highest values of change in bulk density at the three depths
under study. On the other hand, the chisel plow in two directions gave the
lowest values at all depths

Values of the percentage change in soil bulk density kept its trend to
harvesting time Fig 2. This behavior may be due to the few times of
irrigation required to grow wheat and to the ability of formed seedbed to
maintain its structure. From Figs 1 and 2, it can be seen that the soil bulk
density was decreased in all treatments after tillage, but the tillage method

has its influence on decreasing value and the stability of aggregates of
seedbed.

2-Soil porosity and veid ratio: -

The obtained data demonstrated in Figs. 3 and 4 showed the effect
of seed bed preparation at various working depth on soil porosity (p) and
void ratio (n) after ten days from the first irrjgation and before wheat
harvesting. From the previous figs it could be seen that the porosity and
void ratio decreased with increasing soil depth. The analyses of the obtained
data showed that, there is a significant difference between soil porosity and
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oI #aho for dillerent seed bed preparation systems under study. For
example in all layers using chisel plow in two passes gave the highest values
of (p) and (n). On the other hand, the lowest values were obtained with Jocal
combined unit. These results may be attributed to the action of local
combined unit which gave high soil granulation than the other treatments

3 S.oil clod diameter: -

Fig 5 shows the variation in each range < of clod size and soil mean
weight diameter due to the different seedbed preparation syslems under
study.

The soil mean weight diameter for all seed-bed preparations under
study were 38.86 mm. for chisel plow in two passes; 35.25mm. for chisel
plow followed by disc harrow; and 25.10 mm. for combined unit.

The analysis of the obtained data indicate that there are sngmf icant
differences between the mean weight diameter for all seed-bed preparation
systems under study. It also can be seen that, using combination unit caused

the lowest value of mean mass diameter but chisel plow caused the highest
value.

4-The consumed energy {c.e.): .
The machine performance for each seedbed preparation systems
under study were evaluated. The parameters of machine performance were
consumed fuel, the period of time to execute the unit area, the values of
actual productivity and the consumed energy. Tables ( 1 and 2) shows that

primary tillage required the highest energy among all agricuitural
operations.

The required energy for A, B, and C systems of seedbed preparation
were 79.03, 79.03 and 52.06 kW/fed. for Ty, T and Ts respectively. Data
showed that local combined unit gave the best results for consuming energy
with all wheat cultivars.

As indicated in Table ( 2') The less power consumed was obtained
with local combination unit (52.06 k.w/fed.),the obtained of means 2.27
and 232 kw/ardab for grain yield and 8.64 and 8.13 for straw yield in
1999/2000 and 2000/2001 respectively but the highest consumed power
was obtained with chiseling two passes + leveling + drilling (79.03 kw/fed
).this means 3.62 and 3.71 kw /ardab for grain yield and 14.72 and 14.58
for straw yield in 1999/2000 and 2000/200]1 respectively .followed by
chiseling one pass + harrowing 4 leveling + drilling ( 79.03 kW /fed.)
means 348 and 3.690r grain yield and 13.67 and 13.26 for straw yield in
1999/2000 and 2000 /2001 respectively.
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Fig S: Ciod size distributions and mean mass diameter for three
seed- bed preparations systems

Table 1:The energy requirement for the different op-erations.

Effective {Consumed|Total time Rate of fuel | Requied [Energy req.
Operation ~ |productivity]  fuel, SfFed | consumption, [power KW| kW/Fed

. Fed/h Lit/fFed | ~ A litfsec
Chisel plow in o : '
the first pass 1.0 8.5 | 3600 | 0.00236 | 26.83 | 26.38
Chisel plow in

the second pass 1.5 | 57 | 2400 | 0.00238 | 27.06 | 18.04
Disc harrow after - '

ichisel plow 1.5 5.7 | 2400 | 0.00238 | 27.06 | 18.04
Local combmed o ) i3

unit - 1.5 5.7 | 2400 | 0.00238 { 27.06 | 18.04
Seed drill 23 2,17 | 1562 | 0.00139 )} 15.80 | 6.87
Leveling

peration 1.0 88 3600 } 0.00244 } 27.74 | 27.74
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Table 2 : The relation hetween the yield and consumed power

~ Operation  |Energy req.,] Grain yield/fed Straw yield
' . |KW/Fed 1999/2000 2000/2001 {1999/2000 2000/2001
Chisel plow in
one pass + _ 79.03 21.82 21.30 5.37 5.42
harrowing+ '
leveling
[ocal combined .
unit +leveling + 52.65 23.23 22.73 6.09 6.47
drilling :
Chisel plow 1n ' ' _ =
two pass + 7903 | 2268 | 2142 5.78 5.96
eveling +drilling o ]

5- Yield and yield components :

A- Effect of cultivars ;

. It is obvious from data in Tables 3 and 4 show that number of days
to heading and number of days to maturity were significantly affected by
cultivars. Giza 168 followed by Gemmiza $ gave the highest number of
days to heading and maturity , while Sakha 93 followed by Gemmiza 7 were
earlier cultivars. These results might be due to the differences between
studied cultivars on growth habit and response of each cultivar to
environmenta! conditions controlled by the genetical factors. Similar results
were obtained by El- Karamity and Salem (1993), El-Karamity (1998) and

. Salem (1999).The tallest plants at harvest time and greatest number of
grains/spike, grain weight/spike and 1000- grain weight were recorded from
Gemmeiza 7 cultivar while the highest values of number of spikes/m®, straw
yield and grain yield resulted from Gemmiza 9 followed by Gemmiza 7

cultvars. These results are in harmony with those obtained by El-Karamity
- {1998) and Salem (1999). .

' Data showed that yields of grain and straw were significantly
affected by cultivars. It is important to note that Gemmeiza 9 surpassed the
three cultivars in grain and straw yields/fed. This may be attributed to the
differences among studied cultivars in yield attributes, especially number of
spikes/m?, plant height as well as seed index. The present findings are in
agreement with several investigators among them  Abd EL-Magied (1990),
El-Karamity and Salem (1993), El-Karamity (1998) and Salem (1999).
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Table (3) Effect of seed bed preparatmn methods ,seeding rate on the productmty of four newly wheat cultivars in

1999/2000season

Cultivars { V) Seed bed regarauon methads (T) Seeding rate (S) Interaction
Variables Sakha 93 | Gem.7 [Giza 168 Gem9 (Sigf T1 T3 Sig| 40 50 60 Sig { TS | Tav ISx\PTasxV
Davs 1o heading  1100.33d}102.36¢ |113.58a |103.08b | ** |103.75b105.54a[105.23a  1**]105.35a{105.04a |104.13b} ** | ns sl ns
Davs 1o maturity  {144.50d{146.75¢ [160.69a{153.69b [**1151.13b[151.88a[151 23b | * {152.7]1a{152.46a!149.06D] ** | n.s NS
- Plant height ~ ]102.61d)114.27a [107.75¢]112.36b | **)107.5b [110.37a]109.87a | *¥)107.15¢]109.18bJ11 L 41a) #* | #* | ¥+ j*&| ¢
o of spikes/m” 379 47b[381,64b[329.94c HO8.19a [** B71,56b[378.35a374 52ab | * 360.69¢ 374.730[389.02a] ** | ns | ns | ¥*] ns
lo of prains/spike [50.06d [79.89a [59.08c [75.36b |**pd.48c [67.58a [66.23b |**57.90a 166.33b 64.06c [**| * | nsns| ns
Grain weight/spiket. 12b -H.54a  H.17ab H.3%ab [**H23ns H.35nsH.32ns [* HY90a Ho6da (.38 [**{ns|ns|[ns| ns
1000-grain weight 47 55bc H9.97a H7.00c -H8.15b |**U7.71b #8463 H8.43a ™ H9.72a H7.50b H72.29b } ** | ** I ns |ns| ns
Straw vield 5.56b  15.68ab [3.72ab 16.05a [**[5.37b 16.09a . 5.783sb [**[5.16b [6.0la 6.10a |**|as|nsins] ns
Grain vield 21.63b 21.90b 23.90a P23.71a |**DR1.82c P23.23a 22.68b |**DRI.1lc P4.13a 22.50b | ** | ns| ns ins| ns

3% level according to Duncan's Multiple Range Test 1955.

Table (4) Effect of seed bed preparatlon méthods ,seedmg rate on the pruductmty of four pewly wheat cultivars in
2000/2001 season

* #%5nd p s indicate P<0,05, P<0.0] and not significant, respectively Mean designaled by the same letter are not significantly  different at

. Cultivars { V) Seed bed prapacation miethods (T) Seeding rate {S§) interaciign

Variables Kakha 93 [Gem. 7 [Giza 168 [Gem9 [Sig{ Ti T2 T3 [sig] 0 %0 60 | Sig TSI\ Bat] Bassy
Dayvs to heading  101.83c[104.22b]115.11a [104.67b1¥*+1105.42b]107.06a [106.90a_|** [106.90a [106.56a1103.92b[ ** ;¥*] ¥ Ins| p.
Davs to maturity  |146.42d{148.72¢ {162.53a{155.56b{**152 83b{153.922]133.17b | * [I54.54a[154.19a 151 19b{ ** [ns|n.s ¥+ ny
Plant heiglt 105.98d 11 18.40a]111.09¢ J115.42b1**1110.28b]114.20a]113.69a [**|110.32¢|113.08b1 14.77a] ** |+ | #+ [*x +
No of spikes/m~  H04.72bH05.92a 352.64c H32.86a [**[396.69 H02.08 398.33 |n.s[383.50c #00.635bH12.96a] ** [ns|ns|[**] n¢
o of grains/spike 151.67d B1.56.a 61.69c [76.33b [**|66.25b 169.17a |68.02a |%* 69.71a 167.940 63.79c | ** Inslns]* 1.5
Grain weight/spiked.33b  H.6da  H.47ab p.50ab |**H46  H.50 49  Insd95a H8% 53.63b | ** lnsinsins g
| 1000-grain weight #8.7% [51.36a_{18.62¢ 50.01b |**19.22b 150.15a H971lab |**[50.98a H9.43b HB.6Bc | ** J**| #* ins| pg
Straw yicld J4b 6.12a 5.B0b  G.16a  [**B42b 647a [5.96ab  [**HBdb K4da  p.36a ] ** lns[ns|* .§
Grain vield R0.74c 21.98b [21.63b 22.93a [**P1.30b 2273a 21.42ab [**|19.84¢c P3.87a PL.75b | ** Insins|[*] nsg

5% level according to Duncan’s Multipie Range Test 1955,

* - #* and n s indicate P<0.05, P< 0.01 and not significant, respectively Mean designated by the same letter are not significantly different at
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B-Effect of Seed-bed preparation :

Number of days to heading , number of days to maturity, plant
height at harvest , number of grains/ spike, number of spikes/m’ as well as
1000- grain weight in both seasons were significantly increased under
combination unit for seedbed preparation (chisel plow + rotary plow)
compared with the use of chisel plow two passes and chisel plow one pass
followed by disc harrow. Wheat grain and straw yields were significantly
affected by tillage system in both seasons. Grain and straw yields gave the
highest values under combined unit for seedbed preparation compared with’
the other two tillage systems {(Tables 3 and 4). El- Said er a/ (1988),

Doughlas et al., (1994), Hammel (1989 and 1995) and Abdou (1996) came
to similar results ,

C- Effect of seeding rates :

Resuits of the two seasons Tables 3 and 4 declared that increasing
seeding rate resulted in earlier plants with heaviest seed rate. Also, plants
came to maturity early with increasing the seeding rate, whereas the lightest
seed rate produced the latest mature plants. The tallest wheat plants and
highest number of spxkes/m were produced with the heaviest seeding rate
of 60 kg /fed. While, number of grains/ spike , grain weight / spike as well
as 1000- grain weight were significantly decreased as the seeding rate
increased from 40 to 60 kg seeds/ fed. These results might be due to the
competition between individual plants and struggling for available nutrients
* in the surrounding area . These results are in a general agreement with those
obtained by Mosalem (1993), Sabry er al, (1994), Eissa et al., (1995)
Moussa (1995) and Sorour etal, (1998).

Grain yield {ardab/fed.) and straw yield (ton /fed.)were significantly
increased by increasing the seeding rate up to 50 kg seeds/fed. Increased
seeding rate, in the present study resulted in a higher number of spikes per
unit area that might offset the negative effects of the decrease in number of
grains /spike, grain weight /spike and 1000- grain weight to a certain level
.This might explain the increase in grain yield obtained upon increasing the
seeding rate up to 50kg seeds/ fed. Similar results were reported by Sadek
€1990), Compbell ef o/, (1991), Tampkins es al, (1991), Singh et al.,
(1992), Mosalem (I‘)‘ﬂ) Samara and Dhilln (1993), Sabry ¢/ o/ (1994),
Muuss.n (!‘)‘)5) Masalem () ‘)97} and Sorour ef of., (1998).-
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In the same time , the increase in straw yield with increasing seeding
rate might be explained on the basis of the increase in the number of plants
per unit area at the higher seeding rates, which created severe competition
for light. This would definitely stimulate elongation and tillering. Thus
wheat plants produced high straw yield and this may explain the increase in
-straw yield. Sadek (1990), Singh ef al., (1992), Moussa (1995) and Sorour e
al., (1998) reported similar results. '

B-4- Effect of the interactions: _

In table 5 indicated the interaction between tillage system and
seeding rate had a significant effect on plant height at harvest time and
1000- grain weight in both seasons ,number of days to heading in the second

season and number of grains/ spike in the first season ,respectively,

_ The interaction between tillage system and cultivars in Table (6)
indicated the significant effect on number of days to heading ,plant height at
harvest time in both seasons and number of days to matunty in the first
season and 1000- grain weight in the second season.

In Table ( 7 ) the interaction between seeding rate and cultivars had a
significant effect on number of days to maturity plant height at harvest time
and number of spikes / m® in both seasons. While, number of grains /spike
,grain and straw yields affected significantly by the interaction between
seeding rate and cultivars in the second season, only.

The mteraction between tillage system and seed rate and cultivars

~Table ( 8) revealed that the significant effect.on plant height at harvest time

in the second season ,and the highest value was produced with using -

combination unit for seedbed preperation with Gemmeiza 7 wheat cultivar

under 50 or 60 kg seed /fed. which the difference between the two seed rate
no rich the level of significance .

CONCLUSION

In conclusion the results of the present investigation indicated that
the use of local combined unit for seedbed preparation (chisel plow + rotary
plow) and sowing with the rate of 50 kg seeds/fed and Gemmeiza 9 wheat
cultivar proved to be the most suitable treatments for the best crop
production.



663 — Humada, A. A. et al.

Table (5): Effect of interaction between tillage and seed rate on plant

height, 1000-grain weight, number of days to heading and
number of grains/spike.

Sced Tillage methods (T)
Variable |rate (S) 1999/2000 2000/2001
' T1 T2 T3 T} T2 T3
[Ptant height S1 104.90¢ 108.43cd | 108.11ed{ 196.16d [112.69b¢] 112.11c
82  1107.63d{ 110.445 [109.48bc| 11].54c {114.49ab113.21bc
83 1109.96b| 112.24a { 112.04a {113.13bc} 115.43a | 115.76a
1000-grain - S1 [49.69ab| 49.28b ! 50.20a { 51.04a ] 50.8% ) 51.0la
weight S2 [4597d | 48.28c | 48.26¢c | 47.88e | 50.60ab | 49.80bc
83 47.48c | 47.82c | 46.56d | 48.74de | 48.98cd | 48.33de
eading date | 81 [106.06b] 107.31a | 107.31a - - -
ili S§2 1106.13b|106.94ab{ 106.63ab o - -

: §3  1104.06¢]106.94ab}106.75ab] - (- -
umber of 81 65.44cd| 70.00a | 68.25b -— — —
rains/spike 82 {64.50de! 68.00b | 66.50c - — -—

83 163.50e | 64.75de | 63.94¢ — — -

Table (6): Effect of interaction between tillage and cultivars on heading
date, plant height, maturity date and 1000-grain weight.

Variable

Cultivar{V| Tillage methods (T}
) 1999/2000 2000/2001

T1 T2 T3 T1 T2 T3
Heading date Vi 98.83f {101.50c-¢| 100.67e | 100.25¢ | 102.67d | 102.584
V2 101.08de | 103.33b [102.67bc| 103.17d | 105.00b | 104.50bc
V3 113.17a | 113.67a [ 113.92a { 114 67a | 115.33a ) 115.33a
V4 101.92cd { 103.67b | 103.67b 1 103.58cd | 105.25b | 105.17b
Plant height Vi 101.98g | 102.85g | 102.99g | 105.07h.] 106.17g | 106.71g
V2 111.64c | 115.83a { 115.33a | 114.63d | 120.94a | 119.63b
V3 105.86f | 109.05¢ | 108.34e | J08.73f | 112.68¢ | 111.87¢
V4 | 110504 | 113.75b | 112.83b | 112.68¢ | 117.02¢ | 116.56¢

Maturity date Vi 144.42fp 1 145001 | 144.08g | - -~ -

V2 146.75¢ | 146.67¢ | 146.83¢ == — -

V3 159.67b | 161.58a | 160,834 - n- -

Vd 153.67cd | 154.25¢ { 153.17d - = ---
1HM00-grain Vi — —— - 147900 1 49.02d-T | 49.46¢-¢
weipht V2 --- - --- 51.49ab | 51.90a | 50.69a-c
' V3 e — .| 47.58g | 49.406c-c | 4%.83¢c-g
V4 - -- o 49 92¢-c [ 50.24b-d | 49.87c-¢
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Table (7):Effect of interaction lietween tillage and cultivars on maturity

date , plant helght Number of sp:l‘mlm s Number of grains/spike,
Stm\\_ylcld and grain yield

Variable {Cultivar(V Tillage methods (T)
) 1999/2000 2000/2001
Tl T2 | T3 Ti T2 T3
aturity date Vi 145.67f { 145.581 | 142.25g | 147.42f | 147.25f | 144.58g
V2 147.67¢ | 14747e | 145421 | 149.58¢e | 149.08¢ j 147.50{
V3 {162.92a { 162.50a | 156.67b | 164.58a { 164.25a | 158.75b
V4 154.58c | 154.58c | 151.92d | 156.58¢ { 156.17¢ { 153.92d
lant height Vi 101.72¢ 1102.46de {103.65c-¢| 104.68; | 106.00i { 107.27h
V2 111.50a-d]114.81ab} 116.50a | 115.01d { 119.23b { 120.98a
V3 105.46b-¢(107.14a-e{110.65a-¢| 108.51g | 111.23f | 113.53¢
V4 109.91a-e{112.33a-c| 114 84ab] 113.09¢ | 115.87d | 117.30c
umber of V1 367.5f [ 377.3de { 393.7c { 392.6e | 404.1de | 417.5¢c
E)ikesfm’ V2 | 369.4ef | 380.6d | 394.9¢ | 394.3de | 403.6de | 419.8c
V3 322.0h [ 330.8g § 33v.0g | 3413g { 358.8f | 357.3f
V4 383.8d § 41036 | 130.5a | 405.8d | 436.1b | 450.7a
[Number of Vi 55.00h § 50.92i { 49.08; -— -— -
lerains/spike V2 82.75a | 82.08% | 79.83b - - -
V3 63.00F { 62.17f | 59.92¢ - -—- o
V4 78.08¢ | 76.58d { 74.33¢ - - -
Straw yield Vi 4.6le [ 5.95d | 6.64bc -— - -~
V2 5.04e 6.7la | 6.58bc - — -
V3 4.34¢ 6.66a- | 6.37cd e -— -—-
- V4 5.37de ] 6.44b-d | 6.66a -—- o -
Grain yield Vi ~19.01g 122.83b-d{ 20.28¢ —— - --
V2 210.32e | 24400b | 21.62d —— -
V3 19.650 | 23.78bc { 21.46d are — —
V4 20,28e | 24.87a | 23.63bc o we- -=
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Table @8): Effect of interactions between tillage, seed rate

and cultivars on plant helght in 2000/2001 season.

: _Seed Cultivars . Tillage methods (T)
rate (S) (4%} “TT - | T2 T3
| Vi 101.98c | 105.41mn | 106.43mn
| V2 108.80k | 119.17bc | 117.57c-¢
s1 V3 10516n | 11093 | 109.33k
V4 | 10872k | 115.25Fh | 115.22Fh
Vi 106.8mn 106.51mn 105.21n
s2 V2 [ 17675eF | 121972 | 119675
V3 | 10891k | 112611 | 111985 |
V4 114.45gh | 117.10de ; 115.97e-g
Vi 107.55Im | 106.38mn | 108.28KI
| V2 | 117376 | 122.40a | 122174
S3 V3 112.53; | 11431gh | 114.18h
Va4 115.07gh | 118.62b-d | 118.40b-d
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