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Abstract. Wild oat is a weed that commonly infests cereal crops. A

large number of studies have been conducted, generally finding that

wild oat has negative effects on crop production, particularly on

wheat. In Iran, where many cereal fields are infested by this

weed, not enough attention has been focused on the cereal crop

yield losses, caused by this weed. A study of competition of wild

oat with the winter wheat cultivar "Bezostaya" was conducted during

the winter of 1990-1991, under irrigated condition, at Mashhad, in

north-east Iran. In addition to decreasing fertile tiller number,

infestations of more than 90 wild oat plants per m2 decreased

number of kernels per spike, kernel yield per spike, and individual

kernel weight, for wheat tillers significantly (a=5%). However,

main stem yield components were not significantly affected.

Furthermore, while biological yield decreased by approximately 10%

(1285 kgha-'1, the grain yield decreased by 29% (1430 kgha-'1, when

wild oat density was 141 plants per m2.
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Wild oat (Avena fatua

crops. Like other weeds,

INTRODUCTION

L.) is one of the old weeds of cereal

the infestation of wild oat has been

increased by introduction of intensive agriculture systems. While

it is a common weed in 9 countries and a principal one in other 14

countries, wild oat is considered as a serious weed in USA, South

Africa, Greece, France, Canada, England, Australia, and Argentina

(Holm et al., 1979). In Canada, the cost of infestation by wild

oat, including decrease in productivity and cost of control, which

is mostly in western provinces, has been estimated to be $ 280

million (O'Donovan et al., 1985). A mass of studies especially in

North America have been carried out during last decades, to

determine the mechanism of wild oat interference in cereals. In

Iran, an area of wild oat origination, where a considerable area of

wheat and barley fields, especially in temperate areas, are

infested by wild oat, there is not enough information about the

reduction in productivity due to this weed.

This study was conducted in order to estimate the effect of

wild oat on yield and yield components of wheat under irrigation

condition.

MATERIALS AND METHODS

The study was conducted during the winter of 1990-1991 in

campus of the University of Mashhad, Mashhad, north-east of Iran;

latitude 36, 18, north and longitude of 59, 36 east, with altitude

of 985 meters. A normal height winter wheat " Bezostaya" was used

under irrigation condition. Seeding was done on October 14th, 1990.
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Seeding rate for wheat was 480 seeds per m2 (180 kg ha-*).

Experimental design was a randomized complete block with 4

replications; each block contained 5 levels of wild oat density as

treatments. Each plot contained a 3 by 3 meters area.

Measurements during growth period were done in three 0.3 by

0.3 meter permanent quadrates in each plot. At maturity, a 4 square

meters area of each plot was harvested from soil level, weighed,

and threshed. Samples of about one kg from whole plants were taken,

dried at 68 Oc for 48 hours, then the biological and grain yields

were calculated. Analysis of data was done by using MSTAT software.

RESULTS AND DISCUSSION

The average of emerged wheat plants was 400 per m2. In spite

of initial aim of establishing 5, 10, 20, and 30 percent of wild

oat infestations, the final achieved infestations were 5.6 (24

plants per m2), 11 (51 plants per m2), 19.7 (97 plants per m2), and

26 (141 plants per m2) percent, respectively. Hereafter the control

(0 percent infestation) and above mentioned infestations will be

mentioned as D1, D2, D3, D4, and D5, respectively.

Height and tiller number. The height of wheat plants was more than

that of wild oats (Fig. 1), however, towards final growth stages

the difference became gradually less. So, at dough stage the height

of wild oat plants (119 cm) was more than that of wheat plants.

With increasing wild oat density, tiller formation of wheat

plants decreased, significantly. From 65 days after planting (Dec.

18) to heading stage, tiller number in D5 was significantly lower
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1. Comparison of wheat and wild oat height.
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than D1. Thereafter, the tiller number of wheat in both control

and D5 decreased, due to a similar rate of tiller mortality.

Apparently, the competition of wild oat decreased tiller formation

in wheat, and did not increase tiller mortality rate.

Yield components. Wild oat competition did not decrease number of

spikes per plant for D4 and D5 significantly. This result is not

consistent with the reports of some other investigators. Martin et

al. (1987 ) and Balyan et al. (1991) found that due to wild oat

competition number of spikes per plant in wheat decreased

significantly. In our experiment, actually number of spikes per

plant in D4 and D5 was significantly lower than that in D2. It

seems that this unexpected result was due to some lodging which

occurred in some plots, following a rain storm, after heading

stage.

With an increase in wild oat density, the 1000-grain weight of

wheat decreased significantly (Table 1). D5 infestation decreased

1000-grain weight of main stem spike by 15.1 percent. In tiller

spike, the decreases for D4 and D5 were 23.9 and 24.3 percent,

respectively. It seems that under conditions of our study, the wild

oat competition affected the individual grain weight meaningfully,

especially in tillers.

Due to wild oat competition, kernel number of tillers

decreased significantly (Table 2). In D3 and D4, the kernel number

decreased by 15 and 11.4 percent respectively. In main spike,

however, kernel number did not change significantly.

Yield and harvest index. Wild oat competition resulted in decrease
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Table 1. Number of spikes per plant and

1000-grain weight (g) in wheat

as affected by wild oat density§.

1000-Grain weight (g)

Wild oat Spike Tiller Main stem

density number Spike spike

-----em- _----- ----me ---__-----

D1 2.83ab 40.47a 41.1a

D2 3.22a 40.17a 41.3a

D3 2.72ab 37.1a 38.78a

D4 2.57b 30.7b 40.33a

D5 2.4513 30.6b 35.13b

s Values followed by a smae letter are not significantly

different at the 0.05 level of probability.
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Table 2. Kernel number and weight in wheat as

affected by wild oat density§.

Wild

oat

density

-------

D1

D2

D3

D4

D5

Kernel number Kernel weight (g)

----------------- -------------------

Tiller Main Plant Tiller Main Plant

stem stem

- - - - -  - - - - -

19.4a 24.0a

18.7ab 23.6a

16.6b 23.8a

17.2b 23.9a

18.2ab 23.9a

- - - - -  ----- ----- - - - - -

62.6a 0.89a 0.98a 2.44a

62.5ab 0.76a 0.98a 2.44a

53.3ab 0.65ab 0.91ab 1.89ab

53.9ab 0.53b 0.98a 1.90ab

48.0b 0.50b 0.84b 1.66b

S Values followed by a same letter are not significantly

different at the 0.05 level of probability.
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in biological yield of wheat (Table 3). At both D4 and D5, the

10.1 (1588 kg ha-') and 8.2 (1285 kg ha-') percent respective

decreases in biological yield were significant.

With increasing wild oat density, the grain yield of wheat

decreased significantly. At wild oat densities of D3, D4, and D5

grain yield decreased 23.2 (1125 kg ha-'), 31.2 (1499 kg ha-l), and

28.7 (1431 kg ha-') percent respectively (Table 3).

The harvest index was affected by wild oat competition,

significantly. An harvest index of 32.14 percent in control was

reduced to 25.96, 24.97, and 24.92 in D3, D4, and D5 respectively,

which all of these decreases were significant (Table 3). Figure 2~

shows the biological yield of wheat as a summation of grain yield

and straw yield (derived from subtraction of grain yield from

biological yield). The straw yield of wheat did not change

significantly, however, decreases in grain yield resulted in a

decreasing trend of biological yield with increasing wild oat

density. Therefore, the main reason for decrease in biological

yield was the decrease in grain yield, and as a consequent,

decrease in harvest index. As it was mentioned previously, the

height of wild oat plants preceded that of wheat plants in the

crucial stage of grain filling. It seems that, in addition to

interference of wild oat in availability of other growth factors to

wheat, this played an important role in availability of

photosynthetic products for filling the grains, especially those of

tiller spikes. From the results of a number of studies carried out

on effect of shading on yield and yield components of wheat, it can
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Table 3. Biological,straw and grain yield, and

harvest index of wheat as affected by

wild oat sdensity 

Biological Grain Straw Harvest

Wild oat yield yield yield index

density -------- (kg ha’i)----___ (percent)

------_- -------  _----_- ----- ----_--

D1 15380a 4943a 10437a 32.14a

D2 14840ab 4789a 10051a 32.27a

D3 14707ab 3818b 10889a 25.96b

D4 13792b 3444b 10348a 24.97b

D5 14095b 3512b 10583a 24.92b

5 Values followed by a same letter are not significantly

different at the 0.05 level of probability.
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be concluded that shading on flag leaf and spikes of wheat by wild

oat panicles can impair the balance between sink and source in

grain filling period. Reducing light intensity to 30 percent of

full light from onset of anthesis resulted in 17 percent decrease

in grain yield of a spring wheat, due to lowering the number of

grains per spike and single grain weight as well (Judel and Mengel,

1982). Also, simulating a 50 percent shade from one week before

booting to the first week of grain filling, McMaster et al. (1987)

found a 32 percent decrease in grain yield of winter wheat due to

increase in tiller mortality and decrease in both kernel number and

size. In addition, Grabau et al. (1990) conducted a study on effect

of early post-anthesis shading (1 to 8 days after anthesis) and mid

post-anthesis shading (14 to 22 days after anthesis) o n

reproduction in wheat cultivars. They found that while both early-

and mid-shadings resulted in decrease in grain yield, early-

shading resulted in decrease in kernel number per spike and mid-

shading resulted in decrease in kernel growth rate and kernel

weight. They concluded that mid-shading resulted in a limited

source to fill the grains adequately, and early-shading resulted in

a limited sink to allocate the photosynthetic products to,

properly. As McMaster et al. (1987) concluded, the expectation to

decrease in wheat yield due to any decrease in light intensity

might be through those components which are the most active ones

during the period of the shortage. Under the conditions of our

experiment, the most active parts would have been the kernel

formation and growth, when the wild oat panicles are suspected to
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decrease light intensity in flag leaf and spike level of wheat

plants.
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