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ABSTRACT

Two field experiment were conducted in Tegzerte, Siwa Research Station; Desert
Research Center during winter seasons of 2003 and 2004 to - :udy the effect of
phosphorus fertilization levels (0, 15.5, 31.0 and 46.5 kg/fed.), nitrogen fertilization
levels (0, 80.0, 100.0 and 120.0 kg/fed.) and wheat grain rates (70.0, 80.0 and 90.0
kg/fed.) on weed control and relationship to wheat production. The experimental
design was a split split-plot design with four replicates in both seasons, where the
phosphorus fertilization treatments occupied the main plots, nitrogen fertiiization
treatments were arranged in the sup main plots and grain rates treatments in the sub-
sub main ones, respectively. Weeds interference treatments were broad leaf weeds,
grassy weeds and total annual weed.

Results showed that increasing phosphorus and nitrogen fertilization levels and
wheat grain rates led to decrease significantly broad leaf weeds (Chenopodium
album, Malva parvifiora, Cichorium pumpilurn, Beta vulgaris, Convolvulus arvensis,
Melilotus indicus and Medicago polymorpha), grassy weeus {2y gophyflum album,
Phragmites australis, Setaria viridis and Echinochioa colonum), while wheat
biological, grain and siraw yield were increased significantly as a results of applied the
treatments. .

Higher observation of biological, grain and straw yield were taken from the
interaction between the three main factors, especially with (31.0 p kg.fed. & 100.0 N
kg.ffed. and 90.0 kg. wheat grains /fed. ), which led to 6.0, 2.4 and 3.6 ton. fed.,
respectively compared to other treatments
Keywords: phosphorus, nitrogen, fertilization, wheat grain r=*; annual weeds,

wheat.

INTRODCUTION

Wheat (Trticum aestivum) is the main human daily meal source of
carbohydrates. In Egypt wheat is the most importani, cereals crop in terms of
area and production. It provides the Egyptians with almost 35% of the total
food calories. (El-Gizawy, 2005). Among all the promises areas available for
the agricultural extension in Egypt, The Northemn Western Coast may be
ranked the first including Siwa Oasis in the southern part. Siwa oasis is
considered one of those virgin environments in Egv~* '....ch should be safe
from any pollutant. So agricuiture in this sector, especially Siwa prevent the
use of pesticides for crops are clean, safe and fit for export.

Weeds are a major constraint that affected wheat yield. Wheat yield may
be reduced significantly when weeds compete wit" w~ueat plants for light,
water, and minerals. Weeds may also inhibit wheat growth through release of
allelopathic chemicals that are toxic to wheat plants. Weeds or weed seeds
contaminating harvested grain may reduce quality. In addition, weeds may
interfere with harvesting or raise the moisture content of t+ + harvested grain,
leading to damage from heat and pests in storage - ..sanein ot al., (2005)
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reported that removal of all annual weeds significantly increased wheat grain
yield. The losses due to weeds/wheat competition for all season ranged
between 19.8 — 89.4% compared to weed free for all season due 1o various
densities and species of weeds. The best grain yield was obtained by
removal of weeds for all season. So, using integrated pest management
systems (IPM) may have the potential to reduce herbicide use and may
provide more robust weed management over the long term (Swanton and
Weise, 1991)

Herbicides are major input costs in many cropping systems worldwide.
Farmers are cognizant of these costs and thus are interested in alternative
approaches to managing weeds. Integrated weed management systems
have the potential to reduce herbicide use {and associated costs) and to
provide more robust weed management over the long term (Swanton and
Weise, 1991). Managing for increased competitive ability of crops with weeds
is an important means of achieving improved weed management programs
{Licbman et al., 2001). Manipulation of crops ferilization is a promising
agronomic practice in reducing weed interference in crops (Diatomic, 1995).

Nitrogen (N} is the major nutrient added to increase crop yieid (Raun and
Johnson, 1999 and Camara et al., 2003). But it is not always recognized that
altered soil N levels can affect crop-weed competitive interactions. Nitrogen
fertilizer, as well as fresh and composted manure, can affect weed
germination and establishment (Egley and Duke, 1985; Menalled et al,
2002). Wild oat was slightly more competitive than wheat in terms of soil N
uptake at all N fertilizer rates (Robert E. Blackshaw and Randall N. Brandt,
2008). '

When N ievels are increased up to optimum levels, crop viger and grain
yield increase (Johnscon et al., 1973). Exceeding this optimum level can
result in excessive vegetation instead of higher grain yields. Components that
can affect efficiency of N utilization by wheat are time of application, leaching
of nitrate from the root zone, denitrification, volatilization and runoff
{Clapp,1973& .

Spratt, 1974). Crops grown in competition with weeds can be adversely
affected through alteration of light intensity or loss of nutrients and water to
unwanted plants (Buchanan and McLaughlin, 1975; Sexsmith and Pittman,
1963).

Research results on the effect of soil fertility on germination and growth
of weed species has been variable (Banks et al., 1976; Fawoelt ef al., 1978;
Henson and Jordan, 1982 and Wells, 1979). Researchers in Europe
(Roberts, 1968) observed that the number of viable weed seeds in soil did not
change when N, P and K were applied in all possible combinations. Other
researchers (Fawcett et al., 1978; Sexsmith and Pittman, 1963) reporied that
the rate and time fertilizer application, N in particular, influenced the number
of germinating weed seeds in the soil. More weed seedlings were present
when high rates of N were applied.

Phosphorus {P) is the second major nutrient that produces significant
increment in wheat growth and productivity if added in appreciated dosages
as a fertilizer. 4t is very important for most of the physiological processes of
plant growth and metabolism. Applying phosphorus at the perfect time and
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quantity increased significantly wheat growth including wheat grain per plant(
Sij et al., 2006 and Sasha ef al 2007). Application of mcreasmg levels of
phosphorus up to 60 kg P,0s ha™ significantly increased the grain and straw
yields of wheat during both the years (Navin K. Jain; Anil K. Dahama, 2006).

Cuitural management techniques, such as reduced crop row spacing, can
increase a crop's ability to compete with weeds for incoming sunlight.
Changes in raw spacing and plant population alter the spacing of plants
between and within rows, which can influence crop yield. Seedlings grown in
close proximity to each other express phytochrome-mediated responses by
developing narrow leaves, long stems, and less massive roots (Kasperbauer
and Karlen, 1994). Reduced row spacing's are thought to increase weed
control by increasing the competitiveness of a crop with weeds and by
reducing light transmittance to the soil surface (Tharp and Keils, 2001).
Teasdale (1995) showed that reduced row spacing and increased corn
popuiations decreased weed growth in the absence of herbicides and
shortened the time of canopy closure by 1 week.

This study aimed to evaluate using nitrogen and phosphorus fertilization
besides elevated grain rates as integrated weed management system
elements in order to reduce weeds and increase wheat growth and
productivity under Siwa Oasis conditions, towards saving the virgin
environment from pollution. '

Two field experiments were carried out at Tegzerte, Siwa Research
Station: Desert Research Center during winter seasons of 2003 and 2004 to
study the effect of nitrogen, phosphorus fertilizers and grain rates on weed
control and redationship to wheat production.

* Qrganic manure (20 m *) was added during soil preparation. Phosphate
fertilizer (15.5% P:Os) following the experimental scheme as (0, 15.5, 31.0
and 46.5 kg./fed.) were added. Nitrogen fertilizer was added as ammonium
sulfate (20.6% N} following the experimental scheme as well as (0, 80,100
and 120 kg./fed.) in two equal dosages i.e just before the first and the second
irrigation. Wheat. cultivar grains (Sakha 93) which were obtained every year
from Wheat Research Section, Agricultural Research Center , Giza, Egypt,
were drilled at seed rates followmg the experimental scheme as (70, 80 and
90kg/fed.) on 15" and 17™ November in the first and second seasons,
respectively. The experimental design was a split split-plot design with four
replicates in both seasons, where the phosphorus fertilization treatments
occupied the main plots, nitrogen fertilization treatments were arranged in the
sup main plots and grain rates treatments in the sub—sub main ones,
respectively. The area of the experimental unit was 10.5 m? (3 x 3.5) with 15
rows, 20 cm apart and 4m length. Soil sandy loam with pH value of 7.49 and
organic matter was 1.79 %. Soil samples were taken before planting to
measure the chemical and physical scil properties as presented in tables (1
and 2).

Table (1): Mechanical and physical properties of Tegzerte soll.

Texture Depth |CaCo, % | Coarse Fine sand Silt% | Clay % pH O.M.%
(em} sand % %
Sandy loam | 0-30 37.72 797 7704 11498 | 0.00 7.49 1.79
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Table (2): Chemichopertles of Tegzerte soil.

Depth Soluble cations (meqﬂﬂo gm. Soluble anion (meq/100 gm.)
{cm.) (dslcm) Na- | K Ca~ | Mg™ Cr 80," | €03~ | HCOy
0-30 | 892 [ 4348 { 115 | 352 | 4.80 | 6390 [ 1873 | 0.00 2.00

Survey of weeds:
_ In both seasons, a survey of dsfferent weed species was made by

collecting all species of weeds in one m? from each plot after 45 and 90 days
from all treatments and estimates the fresh weight (gm.) for every species of
weeds. These weeds were dried at 105°C to estimate the dry weight (gm.).
Then estimate the reduction. percent for fresh and dry weeds. Data were
statistically analyzed of variance (ANOVA) and least significant difference
(LSD) at 5%, method was used to least the differences between the
treatment means as published by Gomez and Gomez (1984).
Measurement of yield wheat:

One square meter plants were harvested then converted into ton per

feddan to determine biological , grain and straw yields ton/fed.

RESULTS AND DISCUSSION

It should be noted that the experimental site was heavily infested by both
grassy and broad leaf weed spices, the most abundant weed species
included Chenopodium album, Malva parviflora, Cichorium pumpilum, Beta
vulganis, Convolvulus arvensis, Melilotus indicus and Medicago polymorpha
{as broad leaf weeds) and Zygophyllum album, Phragmites australis, Setaria
viridis and Echinochioa colonum (as annual grassy weeds).

Data in all tables were obtained highly significant improvement on weed
species and % weeds reduction as results of increasing each of phosphorus
fertilization levels from 0, 155 and up to 31.0 P kgffed. and nitrogen
fertilization levels from 0, 80.0, 100.0 and up to 120.0 N kg/fed. as well as
grain rates from 70.0, 80.0 and up to 90 kgffed., respectively. However,
higher biological , grain.and straw yield
I- Effect of main factors:

1. Effect of Phosphorus fertilizer rates on weed species and % weeds
reduction :

Result in table (3, 4 and 5) indicate that increasing phosphorus,
nitrogen fertilizer rates and grain rates applied to winter wheat decreased
green weeds population and weed yields. The reduction of broad leaf weeds
and annual grassy weeds at 31.0 kg/fed. was the best rate than 15.5 and
46.5 kgffed. fresh weight of annual grassy weeds at 31.0 kg/fed. (table 3)
caused reduction of 8.60, 25.27, 23.67 and 25.86% with Zygophylium ailbum,
Phragmites australis, Setaria viridis and Echinochloa colonuma, respectively.
While fresh weight of broad leaf weeds at the same rate caused reduction of
28.40, 23.57, 23.39, 24.81, 18.15, 24.87 and 25.87% with Chenopodium
album, Malva parviflora, C:chonum pumpilum, Bela vulgaris, Convolvuius
‘arvensis, Melilotus indicus and Medicago polymorpha, respectively. Table (6)
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showed that wheat biclogical yield {(tonffed.) at 15.5 p kg/fed. was the best
rate, while, grain and straw yield (ton/fed.) were observed at 31.0 p kg/fed.

Table (3): Influence of phosphorus fertilization rates (kg f ™) applled to
winter wheat on fresh annual weeds (gm/m? and %

reduction.
Phosphorus rate (kg f ) and % reduction
0.0 15.5 Reduction| 31.0 |Reduc-d 46.5 educ-
lAnnual weeds % tion % tion %

Means 2003 and 2004 seasons
Chenopodium alburm | 220.09a {197.90 b 10.08  [157.58d] 28.40 [ 188.59 ¢ { 14.31
Fygophyllum album__| 14752 a |13641b] 7.53 | 134.84b] 8.60 | 12599 ¢ | 14.59
Malva parviflora 132.65a [114.26b 13.84 1101.39d| 2357 | 108.91¢ | 17.90
Phragmites australis 19.71a | 1677b 14.92 14.73d [ 2527 | 1591 c | 19.28
Cichorium pumpiium 75.59a | 65.21b 13.73 57.91d [ 23.39 ] 62.17¢ [ 17.75
Setaria viridis 62.45a | 53.77b 13.90 A7.67d | 2367 | 51.23¢c |17.97
[Bela vulgaris 37.25a | 31.82b 14.58 28.01d [24.81 | 30.23¢ {18.85
Convoivulus arvensis | 942 a 8.42b 10.62 7.71d | 18.15| B8.12¢ [ 13.80
IEchinochioa colonumal 25.14a | 21.32b 15.19 18.64d [ 2586 | 20.20c | 19.65
Melilotus indicus 1568a | 13.39b 14.60 11.78d | 2487 | 12.72¢c |118.88
[Medicago polymorpha [12.41a__N064b | 14.26 §20d B587 | 10.12¢ [18.45

Table (4): Influence of Nitrogen fertilization rates (kg f ') applled to
winter wheat on fresh annual weeds (gm/m® and %

reduction.
Nitrogen rates (kg f ) and % reduction
0.0 80.0 Reducty 100.0 |Reduc- 120.0 educ-
Annual weeds ion % [tlon % tion %

Means 2003 and 2004 seasons
Chenopodium album | 220.09a | 219.62b | 0.21 18591 ¢c | 1553 128.01d | 41.84

ygophyilum album 147.52a | 13552b | 8.13 | 130.24¢ | 11.71 | 130.83c | 11.31
iMaiva parviflora 13265a | 12684b | 4.38 | 112.90c {14.89) 93.90d {29.21
Phragmites australis 19.71a | 1879b | 467 16.56c | 16.03 | 10.32d | 47.64
Cichorium pumpilum 75.59a | 72.30b | 435 6442c 11478 | 4237d |43.985

olaria viridis 62453 | 59.70b | 440 | 53.11c¢ | 1497 | 34.68d | 44.47
Bela vuigans 37.25a | 3554b ! 459 3.41c 11568 | 19.88.d | 46.63

Convolvilus arvensis | 942 a 9.10b 3.40 B.34 ¢ 1146 | 621d | 34.18
IEchinochioa colonuma| 25.14a | 23.935 | 4.81 21.03c |16.35] 12.93d | 48.57
Melilotus indicus 15.68 a 14.96 b 4.59 13.22¢ 15.69 8.36d | 46.68
iMedicago polymorpha | 12.41a | 11.85b | 4.51 10.51c | 1531 ] 6.76d | 4553

The increasing reduction with increasing phosphorus fertilizers due to
that phosphorus fertilization stimulates nitrogen fixation and increases
inorganic nitrogen concentrations, Sasha et al. (2007) shown that both N and
P availability can regulate rates of N fixation: increased N availability often
suppresses rates, while increased P availability frequently stimulates rates
{Madigan et al., 2003). Because both nutrients affect the process, N-fo-P
ratios may be more effective predictors of rates of N fixation than the absolute
concentration of either nutrient alone (Guilford and Hecky, 2000). However
studies of natural ecosystems have found varied results when assessing how
N and P availability control soil N fixation. Hartley and Schlesinger (2002)
investigated a variety of possible constraints on soil N fixation and found P
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fertilization had no affect on rates. Moreover, a concurrent field soil survey
performed by Hartley and Schlesinger (2002) did not reveal the hypothesized
inverse relationship between soil N-to-P ratios and rates of N fixation. In
contrast, Eisele et al. (1989) used a fertilization experiment to show that P did
limit N fixation rates of some tall grass prairie soils, and that decreased soil
N-to-P ratios correlated with N fixation rates in a log-linear fashion.

Table (5): Influence of wheat grain rates (kg f ') on fresh annual weeds

_(gm/m?) and % reduction.
wheat grain rates (kg f ') and % reduction
70.0 80.0  [Reduction 0.0  [Reduction %

Annual weeds Means 2003 and 2004 seasons
Chencopodiunt album 219.67 a 181.10 b 13.01 175.86 ¢ 19.94
Zygophyllum alburn 136.0t a 134.31 0 2.68 106.25 ¢ 23.01
Maiva parvifiora 126.87 a 11451 b 9.74 101.55 ¢ 19.96
\Phragmites australis 18.78a 16.81b 10.49 14.75¢ 20.39
|Cichorium pumpitum 72.32 2 65.33 b 9.71 ~ 58.00¢ 19.80
Sataria viridis 59.71a 53.87 b 9.78 47.75 ¢ 20.03
Beta vuigaris 3554 a 31.89b | 10.27 28.06 ¢ 21.05
Convolvulus arvensis 9.10a 8.43b 7.26 7.72¢ 15.16
(Echinochloa colonumal 2394 a 2137 b 10.74 18.87 ¢ 21.97
lilotus indicus 1496 a 13.42 b 10.29 11.80¢ 2912
Medicago palymorpha 11.852a 10.66 b 10.04 942 ¢ 20.51

2. Effect of Nitrogen fertilizer rates on weed species and % weeds

reduction:

Data in Table (4) indicate that increasing nitrogen fertilizer rates applied
to winter wheat decreased green weeds population and weed yields after 45
and 90 days from sowing. Nitrogen rate of 120 kg/fed., caused hight
reduction .of fresh weeds weight as compared to nitrogen rate of 100 and 80
- kgffed. In two seasons fresh weight of broad leaf weeds at the rate of 120.0
kg/fed. leds to 41.84, 29.21, 43.95, 46.63, 34.18, 46.68 and 45.53% reduction
with Chenopodium album, Malva parvifiora, Cichorium pumpilum, Beta
vulgans, Convolvulus arvensis, Melilotus indicus and Medicago polymorpha,
respectively. At annual grassy weeds, fresh weight at 120.0 kg/fed. caused
reduction of 11.31, 47.64, 44.47 and 48.57% with Zygophyllum album,
Phragmites australis, Setaria viridis and Echinochloa colonum, respectively.
Table (7) indicated that the rate of 100 kg/fed was the best rate for wheat
biological, grain and straw yield (ton/fed.).

I think that, the reduction in annual weeds by the increasing in nitrogen
fertilization due to increasing vegetation growth of the wheat plants, which led
to increased competition between wheat plants and weeds on Light, nutrients
and other components of the soil. Wicks et al, (1986) found that more light
interception by winter wheat reduced weed growth. Manipulation of crop
fertilization is a promising agronomic practice in reducing weed interference
in crops (DiTomaso, 1995).

Nitrogen fertilizer, as well as fresh and composted manure, ¢an affect weed
germination and establishment (Menalled et al., 2002).Research has shown
that crop-weed competitive interactions can be altered by N dose (Cathcart
and Swanton, 2003).
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3. Effect of Seeding rates on weed species and % weeds reduction:

The increasing of seeding rates (70.0, 80.0 and 80.0 kg/fed.) caused
decreasing of weeds population and weed yields. Fresh weight of annual
grassy weeds at 50.0 kg/fed. (table 5) caused reduction of 23.01, 20.39,
20.03 and 21.97% with Zygophyllum album, Phragmites australis, Setaria
viridis and Echinochloa colonum, respectively. While fresh weight of broad
leaf weeds at the same rate caused reduction of 18.94, 19.96, 19.80, 21.05,
15.16, 21.12 and 20.51% with Chenopodium album, Malva parvifiora,
Cichorium pumpilum, Befa vulgaris, Convolvulus arvensis, Melilotus indicus
and Medicago polymorpha, respectively. The best wheat biological, grain and
straw yield (ton/fed.) were observed at seed rate of 90.0 kg/fed. compared to
other rates (table 8).

Table (8): Effect of phosphorus fertilization levels on Broad leaf weed,
Grasses weed, Total annual weed and its associated wheat
arowth characters.

Phosphorus Studied Characters (2003-2004 growing seasons)

\;‘ate Broad leaf | Grasses |[Total annual| Blological | Grain yield | Straw yield

kg f-1) weed weed (g./m2} weed yield {ton.ffed) | (ton.tfed)
(g/m2) (g/m2) (ton.Hed)

0.0 503.09a 254.82 a 757.91a 3.21d 1.20d 2.01d
15.5 44166 b 228.27 b 669.93 b 4.67 a 163 b 244Db
B31.0 391.79d 215838 ¢ 607.67d 4.44b 177 a 2.66a
46.0 420.88 ¢ 21333 ¢ 634.21¢c 3.88¢ 1.36 ¢ 233¢

Table (7): Effect of nitrogen fertilization levels on Broad leaf weed,
Grasses weed, Total annual weed and its associated wheat
_growth characters.

Nitrogen _ Studied Characters (2003-2004 growing seasons)
rate Broad leaf | Grasses |Total annuall Biological fﬁln yield | Straw yleid
)(kg f-1) weed weed (g./m2) weed vield (ton.fed} | (ton./fed)
{g/m2) {g4m2) | ({ton.tfed)
0.0 555.03 a 264.68 a 819.71a 1.83d 0.77d 1.15d
80.0 490.20 b 237.53b 728.13 b 475b 1 1.86b 289b
100.0 408.63 ¢ 214.88 ¢ 621.51 ¢ 504a | 198a 307a
120.0 305.56 d 194.80 d 500.36 d 355¢ | 1.38¢ 215¢

Table (8): Effect of grain rates on Broad leaf weed, Grasses weed, Total
annual weed and its associated wheat growth characters.

Wheat Studied Characters {2003-2004 growing seasons
grain rates{ Broad leaf | Grasses | Total annua! | Blological | Grain yield | Straw yield
Fkg f-1) weed wesd weed yield (ton.ffed) ({ton./fed)
{g/m2) (g/m2) | (g/m2) | (tontfed)
0.0 490.31 a 24045a 730.76 a 387¢ 144 ¢ 223 ¢c
0.0 490.31 a 240.45 a 730.76 a 367¢c 1.44 ¢ 2.23¢
0.0 435.35b 226.36 b 661.71 b 389b 151b 2.36b
20.0 39241c | 21742¢ 609.83 ¢ 4.16a 1.64a 253a

These results suggest that increasing seedling rate can regulate partially
weed/wheat competition in favor to wheat plant. Yehia et al. (1993) found

that i mcreaslng seedling rate from 119kglha to 214kg/ha decreased the fresh
welght of wild oat by 54.1%.
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Managing for increased competitive ability of crops with weeds is an
important means of achieving improved weed management programs
{Liebman et al., 2001).

M- Effect of first order interactions:

Results in tables (9, 10 and 11) indicated that, all the first order
interactions i.e. (phosphorus X nitrogen fertilization levels), (phosphorus
fertilization levels X grain rates) and {nitrogen fertilization levels X grain
rates), respectively, were been able to reduce significantly broad leaf weeds,
grassy weeds and total annual weeds (g / m2), while it increased significantly
biclogical, grain and straw yield.

Table (9): Effect of phosphorus and nitrogen fertilization levels on
Broad leaf weed, Grasses weed, Total annual weed and its
associated wheat growth characters.

hosphorus Studied Characters (2003-2004 growing seasons)
Nitrogenr'iroad leaf | Grasses [Total annual Biological | Grain yield | Straw
rate weed weed (g/m2) weed yiold (ton./fed) yield
kg 1) _{g./m2) (g/m2} | (tonJfed) {ton.fed)
0 615.86 a 292711 a §08.57 a 2.90m 1.10f 180§
0 80 567.56 b 269.07 b 836.63 b 320k 1.20e 2.00h
100 460.98 9 238.98 f 699.96g | 3.50h 1.30d 2.20f
120 367.97m 218.51 586.48 | 3.101 1.15¢ 1.90i
0 540.54 d 256.17 d 796.71d 3.90f 1.50 ¢ 2.30e
155 [80 457.18 h 235.30g | 69248 h 410e 1.60¢ 2.40d
100 454.15 i 226.39 h 680.54 i 430¢ 1.70b 260k
120 314.79n 195.21 1 510.00m 4.00f 1.55¢ 2.35d
0 51536 e 250.18 e 765.34e | 420¢ 1.70b 2.50¢c
31 80 483.66 f 23466 g 718.32 f 440 1.80b 260b
100 313.05n 19127 m 504.32 n 470a 1.90 a 280a
120 255.09 p 187.41 n 442.50 p 430d 1.75b 2.55¢
0 548.35¢ 25966 ¢ 808.01¢ 3101 1.15¢ 1.90 i
6 80 452,41 21269] | 665.10] 3.40i 1.25¢ 2.10g |
100 398.26 k 202.87 k 601.23 k 370g 1.35d 230 e
120 284.40 0 178.09 0 452.49 0 3.30j 1.20e 20h

Table (10): Effect of phosphorus fertilization level and grain rates on
Broad leaf weed, Grasses weed, Total annual weed and its
associated wheat growth characters.

hosphorus Studied Characters (2003-2004 growing seasons)
grain rate | Broadleaf | Grasses otal annuaq Biological | Grain yield| Straw
kg 1-1) weed weeod (g9./m2) weed yield (ton./fed) yieid
(g/m2) _{g4m2) | (ton.ffed) ton.ffed)
7o 541.02a | 260.99a | 802.02a 1.361 0.53 k 0791
] 80 490.64 ¢ 255.93 b T46.57 ¢ 3.94h 1.46 h 250g
190 477.62d 24753 ¢ 725.15d 4341 160g 273e
[70 §07.98 b 242.39d 750.37 b 2.12] 0.84] 1.28)
155 B0 440.41 g 227.681 668.09 1 491d 1.97d 294c
% 207.821 214.72g | 42255k 517 ¢ 207 ¢c 3.10b
0 464.67 o 23868 ¢ 703.35e 2311 0.92i 1.391
[31 0 387.83) 210.83 i 598.66 j 539b 2.14b 2.23h
90 32287k 86.12 388,991 561a 227 a 3.37a
70 447.58 f 219.72 h 667.30 - 1.55k 0.62k 0.92k
146.5 % 422.51 h 210:98 1 633.48 h 41049 1.80f 2.60f
392.55i 200.28 i 601.831i 465@ 191e 2.85d
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Table (11): Effect of nitrogen fertilization levels and grain rates on Broad

leaf weed, Grasses weed, Total annual weed and its
associated wheat growth characters.
Nitrogen & Studied Characters (2003-2004 growing seascns)
igrain rate (kg Broad leaf Grasses otal annuall Biclogical [ Grain yield | Straw
1) weead weed (g./m2) weed yield ({ton./fed) yield
{g./m2) __{g.fm2) {ton/fed) (ton./fed
70 590.03 a 280.06 a 870.09 a 1.70 k 0.67g 1.01h
4 80 557.31b 264.04 b 82135b 450g 1.76d 2.73e
90 517.75d 216.79 h 734.54d 48249 1.90b 2.93d
70 53435¢ 25281¢ 787.16¢c 1.93 0.75¢ 1.169 |
80 80 480.77 e 234.51d 71588 e 4.72d 184¢c 2.86e
a0 443.59 g 226.07f 669.66 g 501b 1945 3.04c¢c
70 479.00 f 22946 e 708.46 f 215 h 0.86e 1.27 f
100 80 416.24 h 221.25g 637.49 h 502b 1.86b 3.07b
g0 32466 ] 193.93 i 518.59 528a 2.08a 3.23a
70 357.87i 199.46 i 557,33 i 1.80 0.70f 1179 |
120 B0 275171 185.23 j 460.401 465f 181¢ 278e
90 283.64 k 199.73 483.37 k 495¢ 1.93b 2.96d

Ll- Effect of second order interactions:
Results of table {12) indicated that the second order interaction between
the three factors i.e. (phosphorus X nitrogen fertilization levels X grain rates )
led to decrease significantly of green weeds population and weed yields while
it increased significantly wheat biological, grain and straw yield (ton/fed.).
Higher cbservations of Broad leaf and Grasses weed % and biological, grain
and straw yield (ton./fed.) were obtained from the interaction between (31.0 p
kg./fed. & 100.0 N kg./fed. and 90.0 kg. wheat grains /fed. ), which led to
decreasing by 88.23, §7.36% and increasing to 6.0, 2.4 and 3.6 ton. ffed.,
respectively compared to other treatments (table, 12).

-1393



vecl

Table {12): Effect of interaction between phosphorus, nitrogen fertilization ievels and grain rates on weed
and wheat characters (combined of 2003 and 2004 growinlg‘ seasons)
udied ¢ arar

e en
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