Zagazig J Agric. Res., Vol .31 No.(2) 2004 491-507

EFFECT OF TILLAGE SYSTEMS, BIOFERTILIZATION
AND SPRAYING UREA ON WHEAT PRODUCTIVITY

Ibrahim, E.M.; S.A_A. Bassa) and M.M.A. Bader
Field Crops, Inst. Agric. Res. Centei, Giza, Egypt

Received 14 /1212003 Accepted 2011 /2004

ABSTRACT: Two field trails were conducted at Tag rl-Ezz,
Agric. Res. Station Dakhlia Governorate during 2001/2002 and
2002/2003 seasons. The aim of this investigation was study the effect
of tillage systems (conventional tillage and no-tillage), three rates of
biofertilizer (cerialinej i.e. 250, 500, 750 g/fad and spraying urea at 0,
4 and 8 % concentration on growth and yield of wheat (Triticum
aestivum, 1..) Gemmiza 7 cultivar.

Split-split plot design with three replications was used. The
most important findings could be summarized as follows:

1- All estimated characters of wheat were greater with performmg
tillage compared with no-tillage.

2- Inoculation wheat grains with cerialine at the rate of 750 gm/fad
recorded the hlghest mean values of plant height, flag leaf area,
number of tillers /m> , spike length, number of spikes/m?, number
of grains/spike, grains weight/spike, 1000-grain weight as well as
grain and straw yield/fad.

3- Spraying urea at 8 % significantly increased all studied characters
in both seasons compared with other concentrations of urea.

4- The interaction between tilage systems and bio-nitrogenus had
significant effects on grain yield in both seasons. Meanwhile the
interaction between Dbio-nitrogenus and spraying urea had
significant effects on plant height. The interaction between tillage
systems, bio-nitrogenus and spraying urea had significant effects
on flag leaf area and grain yield in both seasons.

In general, it could be stated that cultivation of inoculated
wheat grains with 750 g cerialine/fad with performing tillage
practices and spraying urea at 8 % concentration were the most
effective treatments for improving wheat productivity under the
conditions of Tag El-Ezz region.
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INTRODUCTION

Wheat (Triticum aestivum, 1..)
is one of the most important creal
crops in the world and in Egypt.
The local consumption of wheat
had increased cach year due to the
continuous increase of population.
For this reason, raising wheat

production through increasing the -

cultivated area which is the most
important  national target to
minimize the gab between the
Egyptian production and
consumption.

- Tillage is described as the
practice of modifying the state of
the soil in order to provide
conditions favorable to crop
growth. Several experiments have
been conducted at different parts of
the world during the last decade to
compare the effect of tillage and
no-tillage systems, not only but to
compare the effect of various
tillage systems on crop yield.
Different tillage operations have
different effects on plant growth
and yield. Arnon (1972) studied
the effect of tillage on wheat yield
and found that grain yield
increased with the conventional
tillage, Gregor and Gurley (1975)
stated that no-tillage render help in
erosion  control. reduce fuel
essential for land preparation,
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gives flexibility 1n planting and

‘harvesting, increased land use and

reduce labour requirements. Phillip
and Phillips (1984) found that
plowing is necessary to cover
surface residues and emerging
seedlings in clean soil surface,
acration of the soil and an effective
measure of weed control. Maurya
(1988) found that wheat grain yield
increased with the conventional
tillage compared with no-tillage.
Hughes et al (1992) concluded
that zero-tillage may be unsuitable
for heavier textured soils due to
restricted root development. Abd

‘EL-All ef al. (1996) found that all

estimated characters of wheat were
greater with performing tillage
compared with no-tillage. Lawery
and Stoltenberg (1998) and Abu-
Hamdeh and Al-Widyan (2000) .
they showed that infiltration rate .
was strongly affected by tillage
treatments from 0 to 20 cm Dry
bulk density and air porosity were
affected from 0 to 20 cm tillage
treatments and -from 20 to 40 cm
by tire inflation pressure and axle
load. Al-Hashem et al (2001)
evaluated four tillage systems on
some soil physical properties and
grain yield for crop. They
concluded  that all tillage



Zagazig J Agric. Res., Vol .31 No.(2) 2004

treatments increased grain yield of
faba bean and iis components
when compared with no-tillage.
Also, Haikel (2001) reported that
highest grain yield of wheat was
obtained from different tillage
systems compared with no-tillage.
Bio-nitrogenus fertile supply
plants with their requirements from
nitrogen. reduce the application of
expensive mineral  fertilizer,
consequently lead to decrease the
production costs and potlution
rates in soil and water. Previous
studies  have shown different
effects for bio-fertilization on the
vield and its components in wheat,
Ishac et al (1986} found that field
application of inoculation with N
fixers mmght save about of 50% N
fertilizer cost and increased grains
yield of wheat, Bhandan er o/
(1989) and Pandey and Shende
(1991) stated that wheat grain yield
significantly increased by
application of nitrogen fertilizers
and  Azotobacter  inoculation.
Ahmed (1995} found that
Azotobacters enhanced wheat plant
height, flag leaf area, tillering,
“yield components and grain and
straw yields/fad, Attallah and El-
Karamity (1997} found that
inoculation wheat grains with
cerialine recorded higher values of
grain and straw yields/fad than
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uninoculation. Kotb {1998)
reported that inoculations of wheat
grains with Azospirillum buasilense
under application of 50 kg N/fad
significantly increased number of
spikes/m”, number of grains/spike.
grains  weight/spike,  1000-grain
weight and gran  and  straw
yields/fad. Shariet et al (1998)
found that inoculation of wheat
grains with Azospiriilum bacteria
(cenaline) resulted in marked
increase in plant height, grains
weight/spike, . number  of
grains/spike, 1000-grain  weight
and grain and straw yields/fad.
Sultan et al (1999) concluded that
inoculation of wheat grains with
Azospirillum sp. markedly
increased plant height, number of
grains/spike, grains weight/spike,
1000-grain  weight and grain and
straw  yields/fad. Sadek and
Youssef (2000} found that two out
of 6 bread wheat genotypes
produced the highest yields under
biofertilization (Azottin)  in
addition to only half of the
recommended  mitrogen  dose.
Sharief et al (2000) found that
biological fertilizer cerialine +
phosphorien with 50 kg N/fad
significantly increased in tallest
plants, highest values flag leaf
area, grains number/spike, 1000-
grain weight, grain, straw and
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protein yields/fad. Bassal er al
(2001) indicated that inoculation
wheat grains with Azospirillum sp.
significantly increased j flag leaf
area, plant height, number of
spikes/m®, spike length, grains
weight/spike and grain and straw
yields/fad. El-Kalla et al (2002)
reported  that the biological
fertilizer of cerialine + phosphorin
+ 40 m® farmyard manure
maximized plant height, number of
tillers and spikes/m®, spike length,

grains  weight/spike, number of
grains/spike, protein percentage,
grain  and straw  yields/fad

compared with other fertilizer
treatments in both seasons.

With respect to urea foliar
application, Ashour and Saleh
(1983) found that plant height and
grain yield significantly increased
when spraying urea at rate of 10 %
concentration was used compare
with 6 % and zero concentration.
Kadry et al. (1984) found that
concentration of 10 % urea gave
the highest values of all characters
studied compared with the control
and other concentrations of urea.
Assey ef al. (1987) found that
highest grain yield of wheat was
obtained when spraying urea at 6%
concentration compared with 0 %
(spraying distilled water) and 3 %.
El-Kalla ¢t al (2002) concluded
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that using foliar application of
super grow 20 + 20 +20 NPK +
trace elements at tillering +
elongation stages produced highest
values of plant height, flag leaf

area, number of tillers and
spike/m” and grain yield/fad.
MATERIALS AND METHODS

Two field experiments were
performed during 2001/2002 and
2002/2003 at Tag El-Ezz, Agric.
Res. Station, Dakhlia Governorate.
The purpose was to evaluate the
effect of two tillage systems, i.e.
conventional tillage and no-tillage,
three  rates of  biofertilizer
(cerialine) i.e. 250, 500 and 750
gm/fad and three concentrations of
spraying urea, i.e. zero (spraying
with distilled water), 4 % and 8 %
on growth, yield and yield
components of wheat Gemmiza 7
cultivar.

In  both experiments the
treatments were arranged in a split-
split plot design with three
replications which included titlage
systems 1in the main plots,
biofertilization treatments in the
sub-plots and the rates of spraying
urea concentration in the sub-sub
plots. The experimental unit area
was 3.5 x 6 m. The preceding
summer crop was rice in both
seasons. Wheat grains were sown
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. th
broadeasting on November [3

and 21% in the first and second
seasons, respectively. Calcium
superphos-phate (15.5 P20s) at 150
kg/fad was added on the dry soil
before ploughing. Nitrogen in the
form of urea (46% N) at the rate of
50 kg N/fad was added into three
equal doses i.e. at planting, before
the second 1rmgation and at boating
stage. Grains of wheat were
inoculated  with cerialine as
biofertilizer shortly before sowing
at the previously mentioned rates.
Cerialine which included
Azotobacter and Azospirllum
bacteria as a commercial pocket
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were supplied from Agriculture
Research Center, Giza. The urea
solution was sprayed at 40 and 70
days from sowing date as the
previously mentioned concentra-
tions. The normal  cuftural
freatments of growing wheat crop
were practiced as recommended by
Ministry of Agriculture and Land
Reclamation.

Soil analysis:

The soil of the experimental
arca was clay loam. Mechanical
and chemical analysis, according
to Piper (1950), are presented in
Table 1.

Table I. Mechanical and chemical analysis of the soil at the

experimental site during the two seasons.

2001/2002 ] 20022003
1- Physical analysis
Soil fractions
Sand % 9.1 1.7
Silt % 315 32.0
Clay % 59.4 56.3
Texture class clay loam clay loam
2- Chemical analysis
Organic matter % 1.36 .47
Available N ppm 19.30 18.66
Available P ppm 11.38 13.02
Available K ppm 249 263
pH 7.1 7.0
E.C. 3.5 3.3 o

The studied characters:

At harvest, plant samples were
taken at random from each plot to
determine the following characters:

1- Plant height {cm): The average

plants

height of ten randomly chosen
from each plot and
measured from ground level to

the spikes tip, excluding owns.
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2 Flag leaf area (cm®): The flag
leaf area was calculated using

the following equation of
Palamiswamy and Gomex
(1974).

Leaf area (I.A) = K (L.W).
Where: [= leaf length, W =
maximum width of the leaf and K=
factor of 0.75.

3- Number of tillers/'m”: Counted
in randomly chosen one meter
square in each plot.

4- Spike length (cm).

5- Number of spikes/m2: Counted
in randomly chosen one meter
square in each plot.

6- Number of grains/spike.

7- Grains weight/spike (g). It was

estimated from 10 randomly

chosen main spikes from each plot.

8- 1000-grain weight (g). Average
weight of 1000-grain randomly
taken from each plot.

9- Grain yield (ardab/fad): Weight
of grains harvested from each
plot converted to ardab (ardab=
150 kg).

10- Straw yield (ton/fad): It was

calculated by subtracting grain

vield from the total yield for each
plot and converted to ton/fad.

Statistical analysis:
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The obtained data were
subjected to the statistical analysis

~as the usual technique of analysis

of variance (ANOVA) of the split-
split plot design as published by
Gomez and Gomez (1984). The
treatments means were compared
using the least significant
differences (LSD) according to the
procedure outlined by Waller and
Duncan (1969).
Correlation studies:

Estimates of  comrelation
coefficient (r) between different
wheat characters were calculated

according to the following
equation:

___Sny

VSS:.SSy
Where:

SP,‘(_V = ny - Z_E:_Z_y
n
SSx =Y x2- @n2

n

)

Ssy - 3 y2. (232
1]

RESULTS AND DISCUSSION

Wheat grain yield and 1ts
components as affected by the
studied factors, tillage systems.
bio-fertilization and spraying with
urca are listed in Tables 2 and 3.
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Table 2: Plant height (cm), flag leaf area (em®), number of tillerslmz,spike

length (em) and number

of spikes/m’ as influenced by tillage

systems, biofertilization rates and spraying urea concentration in
2001/2002 and 2002/2003 seasons.

Characters] Plant height | Flag leaf aree1 No. of Spike length No.of |
{cm) {cm®) tillers/m’ (cm spikes/mi_g
Treatments[ mouzuuz!}znnmoos zommm}zmznm:]’zmuzuozlmﬂmoos 200172002 | 2002/2003 | 2001720027 2002/2003
A- Tillage systems: o
Tillage 90.11| 93.221 35.81; 37.17]348.411355.11 15.96 l?.lBi 3|O.c” 3235
No-tillage | 82.07| 84.22( 33.69) 34.57|331.04 342.85 15.18 16.39‘; 2983 308'35
F-test * * | o+ ] % | ¢+ | NS| NS| NS, ** | N§
B- Biofertilizer rates: . \
250 gifad | 82.22] 84.00] 32.76] 33.71]331.44339.28 12.67] 15.56] 277.6] 2812
500 gifad | 84.94| 87.50 34.47] 359133844 349,54 15.50) 16.75) 306.4| 3127
750 gifad | 91.11( 94.66; 37.01] 37.99)349.28 358.11} 16.56| 17.97| 329.2| 3539
F-test * % *% *% *¥ % ¥k *#* #% *% * %
LSDat5% 232 283 | 0.18] 031 ] 64 | 322| 071} 0.62| 7.03| 827
at 1%{ 3371 412 | 026 ) 045, 93 | 468 | 103§ 090 ] 1023] 12.18]
[_C;Spraying urea concentiration: 1
0% 83.00 85.33( 32.78; 33.941318.94329.5 14.56] 15.83( 289.3} 302.8
4% 86.11; 88.67| 34.72] 35.711343.94353.00 15.58] 16.72} 301.5] 315.3
8% 89.16; 92.17) 36.74| 37.96 356.281364.3d 16.58| 17.72] 322.3: 329.6
F-test * ¥ o *% ¥ *% *% ¥ *% * ¥ A L
[LSDat 5% G.87) 079 024 | 034 337; 505, 031 036 730 8.62 {
at1%/! 1.18} 106 033 ] 047 | 456 ] 6.85] 042 | 048 11.86] 13.01{
 D- Interaction: .1
[AxB NS | NS * | % | * | NS NS | NSJ NS [ NS |
|AxC * NS | * | * | NS| NS! NS | NS| NS '@ * |
iBxC ee e ok Lo NS | NS T ONS o | NS Lo
AxBxC * I NS | o * | NS | NS | NS} Ns _jrsiL_’fj J

I- Effect of tillage systems:

The results in Tables 2 and 3
show that the effect of two tillage
systems on growth, yield and yield
components of wheat in both
seasons. Results of statistical
analysis revealed that the tillage
systems had ‘significant effects on
plant height. flag leaf area, number

of grains/spike and grain and straw
yields/fad in both seasons. while
number of tillers/m®, number of
spikes/m?, grains weight/spike and
1000-grain weight were significant
in the first season only. Wheat
plants grown after conventional
tillage surpassed on the other one in
all  the studied  characters.



ardab/fad in the first and second
seasons respectively. On the other
hand. the reverse trend was true for
wheat plants were grown without
tillage 15.13 and [5.93 ardab/fad
in  both seasons, respectively.
These results may be attributed to
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Table 3: Number of grains/spike, grains weight /spike (g), 1000-grain
weight {(g), grain yield (ardab/fad) and straw yield (ton/fad) as
influenced by tillage systems, biofertilization rates and spraying
urea concentration in 2001/2002 and 2002/2003 seasons, _

Characters No. of Grai . L N

2 r{;i:s w;al:z 1000-grain | Grain yield| Straw yield
era c1g weight (g) | (ardab/fad)] (ton/fad
/spike spike (g)

Treﬂ tments 200172002 LIDQZ/?.“IJJ ZWI."ZMZTZBOUZOUJlZOﬂUZM2 I 2002/2003 | 2601/2002 ; 2002/2063 | 200172002 ] 2002/2043

EA- Tillage systems: _

{Ti”age 72.93| 75941 2.07 ! 243 47.281 50.35| 16881 17.14; 2.963; 3.142

| No-tillage | 57,591 59.81| 1.80 | 202 44.95| 46.49{ 15.13] 1593 2.600; 2.786

t F_test * * ¥ NS * NS * * * *

| B- Biofertilizer rates:

1250 g/fad | 59.72] 61.11| 1.71 T 104 43.18] 45.62| 13.87] 14.25{ 254 2.73
500 g/fad 64.56] 6744| 207 2.20 | 45.841 47.92] 16.36] 1696} 2.72 2.89
750 g/fad 71,507 7506] 2.14 | 2,53 [ 49.33! 51.72] 17.80; 1841} 3.08) 3.27

F_test ¥x *xk LE ] L L * * % %ok *k * & ¥

LSDat5% 3.55| 4657 009 0.I18]| 097 0.19| 033 042 009! 027

at 1% 5.i7] 677 0.13 ] 026 141 028 048 061 0.13} 039

C- Spraying urea concentration:

0% 61.56| 64.16] 1.83 1 2.06 | 44.74) 46.15| 14.58 15.18{ 269 | 2.81

4% 64.94| 6739 198 2.22;: 46.05] 4845 1572 16,18} 2.78 | 2.97
8% 69.28] 7206| 2.12| 239 47.56] 50.66! 17.72; 1825} 2.88 | 3.10

F__test x¥ £k NS *h *k L2 * % *% * 3% ok

LSD at5%; 199! 279 - | 0.15| 040 040 029 031 0.021| 0.09

at1% 270 ; 378 -- | 020) 0.55| 055 039 ] 042{ 0.04 0.1%

D- Interaction: B
AxB NS NS * [ NS| * [ NS | * [ » [ %1
AxC ** NS NS NS * NS NS NS NS NS
BxC NS NS NS NS ** NS * * NS NS

lAxBxC NS NS NS NS ** NS ** ** NS NS

The  highest grain yield soil changes in the physical and
recorded 1688 and 17.14 engineering properties brought

about by tillage operations. It has
been found that soil tillage has a
major influence on water intake,
storage, evaporation of water from
the soil by plant root and microbial
activity which influences soil
aeration, moisture and temperature.
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These factors in turns contribute to
the quantity and the quality of the
crop grown. The soil without
tillage was more compacted which
reflected in the aeration and the
lowest uptake of nutrients. Similar
results were obtained by Amon
(1972), Phillip and Phillips (1984),
Maurya (1988), Hughes er al
(1992). Abd EL-All et al (1996),
Lawery and Stoltenberg (1998),
Abu-Hamdeh and Al-Widyan
{2000), Al-Hashem et al (2001)
and Haikel (2001). They reported
that all tillage treatments increased
in grain yield and 1ts components.

2- Effect of biofertilization:
Results indicated that cenaline
at the rate of 750 g/fad was more
benefit for wheat plants where
caused remarkable increase in
yield and yield components i.e.
plant height, flag leaf area, number
of tillers/m?, spike length, number
of spikes/m”, number of grains/
spikes, grains weight/spike, 1000-
grain weight and grain and straw
yields/fad. Wheat grain yield
recorded 13.87, 16.36 and 17.80
ardab/fad in the first season, and
14.25, 16.96 and 18.41 ardab/fad
in the second season when added
cerialine at the rate of 250, 500 and
750 g/fad in  both seasons,
respectively (Tables 2 and 3). The
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increase of grain yield/fad due to
bacterial inoculation may be
attributed to their effect on
nitrogen fixation and increasing
the endogenous phytohormones i.c.
IAA, GA; and CKS which plays an
important role in formation a big

active root system and hence,
increasing the nutrient uptake.
photosynthesis rate and

translocation. Similar results were
obtained by Ishac er al (1986),
Bhandan et al (1989), Pandey and
Shende (1991), Ahmed (1995),
Kotb - (1998), Sherief ef al (1998),
Sadek and Yousef (2000) and
Bassal et al. (2001). They found
that inoculate wheat grains with
cerialine recorded the highest
means values of grain yield and its
major components compared with
uninoculation and save about from
25 to 50 % of N fertilizer cost.

3- Effect of spraying urea:

It is clearly apparent from data
in Tables 2 and 3 that spraying
urea at 8 % concentration
markedly affected all the estimated
traits of wheat in both seasons.
Increasing spraying urea
concentration from zero to 4 and 8
% /fad caused significant increase
in all studied characters of wheat.
The maximum values of plant
height, flag leaf area, number of
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tillers/m”. spike length, number of
spikes/mz, number of grains/spike,
grains  weight/spike, 1000-grain
weight as well as grain and straw
yields/fad’ was obtained with
spraying urea at the concentration
8 %. Grain yield recorded 17.72
and 18.25 ardab/fad compared with
14.58, 15.18 and 15.72, 16.18 at
the concentrations of zero and 4 %
ffad in both seasons, respectively.
The increase in grain yield/fad
with increasing spraying urea up to

Ibrahim, et. ai,

Ashour and Saleh (1983), Kadry et
al. (1984), Assey et al. (1987), El-
Kalla er al. (2002).

4- Interaction effects:

The interaction between tillage
systems and biofertilization rates
had significant effect on grain
yield. The highest grain yield were
18.45 and 18.99 ardab/fed in both
seasons respectively was obtained
when inoculated wheat grains with
750 gm/fad and was grown after

8 % may be due to the promotive conveational tillage systems as
role of nitrogen which 1s an shown in Table (4)' o
The effect of interaction

essential element of nucleic acids
and proteins that allow plants to
grow and increase the growth of
leaf area that increased light,
interception, then increased leaf
photosynthetic rates resulting in
more accumulated crop biomass
that increased spike length, grains
weight/spike, 1000-grain weight
that influencing grain crop yields.
Similar results were obtained by

Table 4: Grain yield (ardab/fad) as affected b

between biofertilization rates and
spraying urea had significant effect
on plant height in both seasons.
The tallest plants were 96.33 and
100.5 cm in both seasons
respectively was obtained with
inoculate wheat grains with 750 g
cerialine/fad and adding wurea
fertilizer as foliar application at 8
%  concentration (Table 4).

the interaction

between tillage systems and biofertilization rates in
2001/2002 and 2002/2003 seasons.
2000/2001 2001/2002
~ Tillage systems| Tillage No-tillage Tillage Ne-tillage
Biofertilizer rates
250 g/tad 15.23 13.81 15.67 14.34
500 g/fad 17.08 14.65 17.27 15.60
750 p/fad 18.45 16.81 18.99 17.32
F-test ** *¥
LSD at 5% 0.05 0.07
at 1% 0.08 0.10
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Table 5: Plant height (cm) as affected by the interaction between
biofertilization rates and spraying urea concentration in
2001/2002 and 2002/2003 seasons.

2001/20602 2002/2003 |
Biofertilizer rates; 250 500 750 250 500 [ 750
Spraying urea:| |
% 80.00 82.67 84.00 81.67 7 8517 89.17 |
4% 82.67 85.00 87.17 84.17 87.50 94 33
8% 86.33 90.67 96.33 86.17 89.83 100.5
F-test ** *E
LSD at 5% 0.25 0.22 !
at 1% 0.34 0.30 |

Data in Table (6) show that
the interaction between tillage
systems. biofertilization rates and
spraying urea had significant effect
flag leaf area in both seasons. The
highest mean value were 41.70 and
43.23 cm’ in the first and second

seasons, respectively had obtained
it when inoculated wheat grains
with 750 g cerialine were grown in
tillage land and added wurea
fertilizer as foliar application at 8%
conceritration.

Table 6: Flag leaf area (cmz) as affected by the interaction among
tillage systems, biofertilization rates and spraying urea
concentration in 2001/2002 and 2002/2003 seasons.

o 200172002 B
Tillage systems| Tillage No-tillage
Biofertilizer rated 250 500 750 250 500 750
Spraying urea3
% 32.33 3350 | 35.33 3020 | 31.70 | 33.67 |
4% 3390 | 3510, 38.00 32.17 | 33.60 | 3557
8% 3497 | 37.50 | 41.70 | 33.03 35.43 | 37.80
F-test *
LSD at 5% 0.54
at 1% 0.80 |
_ 2002/2003
Tillage No-tillage
250 500 750 250 500 750
0% 33.00 | 34.83 36.77 | 31.53 32.63 | 3490
4% 34.53 37.07 39.20 | 33.17 3430 | 3597
8% 36.07 39.86 | 43.23 33.93 36.77 | 3790
F-test *
. LSDat 5% 0.84
% at 1% -
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" Data in Table 7 show that the
interaction between tillage
systems. biofertilization rates and
spraying urea had significant effect
on grain yield in both seasons,
which observed that the highest
grain yield of wheat were 20.10
and 20.50 ardab/fad in the first and

Table 7: Grain yield (ardab/fad) as affected by the interaction among
biofertilization rates and spraying urea

tillage systems,

| Ibrahim, ez . al.

second seasons, respectively could
be obtained it when inoculated

wheat grains with 750 g
cerialine/fad  were grown in
conventional tillage land and
added wurea fertilizer as foliar

application at 8 % concentration.

concentration in 2001/2002 and 2002/2003 seasons.

200172002
Tillage systems Tillage No-tillage
Biofetilizer rates 250 00 750 250 500 750
Spraying urea
0% 13.71 1506 | 1730 | 13.20 |y 14.20 | 15.00
4% 1406 | 1603 | 1902 | 13751 1515 | 16.81
8% 1624 | 1864 | 20.10 | 15.08 | 16.90 | " 18.6]
- F-test **
LSD at 5% 0.27
' at 1% 0.37
2002/2003
Tillage No-tillage
250 500 750 250 5 750
0% 1419 | 1686 | 1782 | 1374 | 1483 | 15.64
4% 1506 | 1649 | 18.17 | 14.73 15.71 17.00
8% 16.75 | 1895 | 20.50 | 1556 | 16.37 | 19.24
F-test *E
LSD at 5% 0.24
at 1% 0.32 J
Correlation coefficient: spike length, number of spikes/mj,
The results of phenotypic grains weight/ spike, number of

correlation coefficient (r) between
grain yield/fad and each of its
attributing variables (Table 8)
show that grain yield /fad was
positively and high significantly
associated with plant height, flag
leaf area. number of tillers/m’,

grains/spike  and 1000-grain
weight. It be- concluded that,
selection program for one or more
of those characters may result in an
increase in grain yield and its
attributes. These results are in
agreement with those obtained by
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(1999) and Atalla (2001).

Table (8): Simple correlation coefficient among wheat characters (average cf
combined analysis for two seasons, 2001/2002 and 2002/2003).

( Characters i 2 3 4 5 | 6 7 8 1 9

rl’i;ml height {tm) 1.000

Flag teaf area (om’) 0.843%* 11000

Number o tilkers/m® 0.651** 0.897** |{.000

Spike length (¢m) 0.893%* [0.932%* 1(.886%* 11.000

Number of spikes/m’ 0.594+¢ |0.771** (0596 |0.738%* |1.000

Grains weightspike (8) |0.779%* |0.891%% |0.807%* [0.900% [0.718%* |4.000

Number of grans/spike {0 833%* [0.B61** (0.763** [0.756** [0.681** [0.859** {1000

HO00-grain weight (g)  [0.613%* [0.920%+ |G831** [0.911*+ [0.772% [0.934** {0 869** |1.000

Grain vield (ardab/tad) 0. 759%* |0.928**% |0.822%* (0.876%* [0 784" J0.897** 10.855** 10.909** [L.000
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