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Table 1. Parameter s of hyperbola model fitted to data of wheat yield at different levels of
nitrogen fertilizer

RM SE R? A+SE i+ SE (S 32 75k 0239 7
Nitrogen (kg ha™)
1.89 0.99 40.48+7.44 0.82+0.20 0 (No)
0.30 0.99 60.57+1.33 1.27+0.03 100 (Ny)
1.94 0.99 61.85+8.88 1.08+0.18 150 (N,)

AL o e 5 R 5 s e ke e (RMSE 6516tul sllast (SE ¢ imte Cils oA tduke a5l o
i, theinitia dope A, the asymptote; SE, standard error; RMSE, Root Mean Square Error and R is coefficient of determination.
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Table 2. Parameter estimates for linear modelsfitted to data of wild oat relative biomass asa
function of wild oat density and affected by nitrogen fertilizer

R? RMSE a b+ SE (B 32 p75k) 039 74
Nitrogen (kg ha™)
0.97 157 0 0.13+0.01 0 (No)
0.96 2.54 0 0.19+0.02 100 (Ny)
0.97 2.0 0 0.17+0.01 150 (Np)

il a e s b R 5 oLzt Sl e ke e (RMSE 651kl sllast (SE ot 2 D
b, line slope; SE, standard error; RM SE, root mean square error and R? is coefficient of determination.
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Figure 1. Simulation of wheat yield loss per centage due to wild oat interference at nitrogen different
levels by hyperbola model (Ng: unfertilized control, N;: the use of 150 N Kg ha-1 before wheat

seeding and N,: the use of 50 N K g ha™ before wheat seeding + 100 N Kg ha*
at latetillering stage of wheat)
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Figure 2. Comparison of the simulated values of wheat yield loss per centage ver sus the observed
values (solid lineisthe 1: 1 relationship)
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Figure 3. Biomass of wild oat relative to total biomass (wild oat pluswheat) for wild oat grown in the
different treatments of nitrogen fertilizer
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Table 3. Analysis of variance of wheat grain yield and total dry matter of wild oat data as affected by
different nitrogen levelsand wild oat densities

Sl o Sl -
L BIEE ST

M ean of squares ’ Ol gkl 230
g BV T eiS 039 PS 415 5 Khos [f)reegerdegrﬁ Sour ce of variation
Wild oat dry matter Wheat grain yield
|
47.26 2.95 2 o AR
Replication
3366.86** 30800.25** 2 _ e
Nitrogen
o
5.63 19.75 4
Error
& P Y ‘ -
35564.85** 24936.30** 4 _ T s
Wild oat density
402.42** 597.48** 8 s Y (ST x 055
Nitrogen x Wild oat density
o
8.64 20.24 24
Error
(Ao)3) Dl i oy 55
2.88 1.79 CV. (%)

PAS 415 8 Khos y A9 BYe o515 § 0395w 8 9l ko) 9 slie Wb -£ Jeuo
Table 4. The effects of time and amount of nitrogen application and wild oat densities on wheat yield
loss per centage

03855 1 xS (e 22 5) tos g o 5 o ) i
Nitrogen effect Wild oat density (plant m?) (B 32 p75k) 039 7
mean D;100 Ds75 Dy50 Dy25 Dg0 Nitrogen (kg ha")

220.5° 193.3% 190.0" 200.0" 238.0° 281.3° 0 (No)
227.8° 1733 190.0" 212.3° 246.6° 316.6° 100 (N,)
302.4° 2450° 251.6° 294.3° 320.6° 400.3° 150 (N,)
LSD(0.05)-4.50

iy O3Y I
LSD 005437 2030 2105 2355 26840 smpr 0Ttk

Wild Oat density effect mean

.x)lxw,aocb);ﬁ&\fé)l:s’qulwA{Lhaf&st)laaf&uﬁyo}:.ﬂ,a,:
Means vaues within a column followed by the same letter are not significantly different (p=0.05) according to the LSD test.
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Table 5. The effects of timing and amount of nitrogen application and wild oat density on total wild
oat dry matter
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Means vaues within a column followed by the same letter are not significantly different (p=0.05) according to the LSD test.
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Abstract
Background and Objectives
Wild oat was described as a vigorously growing weed with a capability to attain greater height,
and establish and develop extensive leaf area and horizontal branches when moisture and
nutrients are not limiting. Fertilization is an important agronomic strategy used extensively to
increase crop yield. Although, the effect of fertilizersis extensively investigated in wheat, thereis
little information to assess the effect of fertilizer application on wheat yield loss due to wild oat
interference. The objective of this study was to investigate the wheat yield loss caused by wild
oat interference at nitrogen different levels.
Materials and methods
In order to evaluate the wheat yield loss caused by wild oat interference at different nitrogen
levels, a field experiment was conducted at a farm in Ramhormoz city (latitude 31.16°N,
longitude 49.36°E and 151 m adl), south-west of Iran in 2011-2012. The experiment was
designed as a randomized complete block with a split plot arrangement with nitrogen fertilizer
(Ng: unfertilized control, N;: the use of 150 N Kg ha* before wheat seeding and N: the use of 50
N Kg ha™ before wheat seeding + 100 N Kg ha™ at late tillering stage of wheat) as the main plot
and wild oat density (Do: weed- free control, D;: 25, D,: 50, Ds: 75 and D,4: 100 plants m'z) asthe
subplot with three replications.
Results
A hyperbolic function was used to describe yield loss-density relationship. Increasing wild oat
density had asymptotic-type effect on wheat yield loss. Initial slope (i) of the rectangular
hyperbola model was a significantly greater when nitrogen fertilizer was applied. Moreover, for
the rectangular hyperbola model, there was significant effect of nitrogen application on estimated
maximum wheat yield loss (A). Application of 150 N Kg ha™ (N treatment) \before crop seeding
resulted in a greater competitive ability of wild oat than other treatments.
Discussion
The results of this study suggest that the application of nitrogen fertilizer increases wild oat
competitions when wheat fields infest with wild oat. Although the wheat yield loss was increased
by N application, a such reduction was more recorded at N application than multistage-applied N.
Greater knowledge of the effect of N on weeds and crop grown in competitive mixtures may alow a
better understanding of why differences occurred among previous studies and aid development of
fertilization strategies to reduce weed competition with crops.

Keywords: Competition, Fertilizer, Hyperbola model, I nterference, Weed
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