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Table 1- Average of temperature and precipitation at site of experiment

Month obo
Lyl )y obl I @ Ok Ko 2y Cudigad)l EYES
Parameters
Nov Dec Jan Feb Mar Apr May Jun
o> (e 11.24 5.1 1.1 2.8 8.6 12.6 20.8 24.2
Average of temperature (°C)
il
ot 6.1 1.5 1.3 0.7 18.8 273 12.1 17.7

Precipitation (mm)
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Table 2- Physicochemical properties of soil at site of experiment

. st sy Foss L e Cia LB SE soge
S cdly =)ty 205 daki Total Absorbable  Absorbable & S Soil
Soiltexture  Fie|q capacity ~ Wilting point ~ Nitrogen — p o o Phosphorou pH salinity
moisture (%) moisture (%) (%) (ppm) s (ppm) (dS.m™)
Sandy loam 19.2 9 0.05 150 16 7.9 14
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Figure 1- Effect of Wild oat on height and harvest index (a) Water productivity, infertile tiller ratio,

(b) Length of spike, (¢) Grain number per spike and thousand grain weight, (d) of wheat.
The same letter indicates no statistical difference at P= 0.05.
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Table 4- Mean comparison of yield and yield components traits affected by deficit irrigation regimes
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Irrigation Height Inf_(lelrtlle Ggam 1000 grain Spike length Harvest Water productivity
treatment (cm) tiller nUMbET per weight (g) (cm) index (%0) (kg m®)
ratio spike
Fl 96.52 2 1.26°¢ 39.022 34.01°% 10.06 ® 40.48°% 1.25°
80% FI 95.28° 1.56° 35.18"° 30.94° 9.778 39.13° 1.31°
60% FI 85.69° 2.35° 32.98° 27.54°¢ 8.85° 3155° 1.08°¢
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W50 o gy Jleis] pdaw )3 (g )b ize
FI: Supply of 100% of wheat water requirement, 80%FI: Supply of 80% of wheat water requirement, 60% FI: Supply of 60% of
wheat water requirement. Within each column the same letter indicates no statistical difference at P = 0.05.
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Table 5- Mean comparison of spike number in irrigation regimes affected by Wild oat density
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Means with same letters don’t have significant difference, using Slicing method, p=0.05
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Table 6- Correlation coefficient of measured wheat traits

Olas

. 1 2 3 4 5 6 7 8 9
Traits
elasyl - 1
1. Height
&oye yio yd b dlaas - 0.90 1
2. Spike number per square meter *x
Al 5> &l dlaws —Y 0.69 0.88 1
3. Grain number per spike * *x
&l a9 —F 0.78 0.89 0.90 1
4. 1000 grain weight *k *k *k
Al Jgbo -0 0.85 0.87 0.89 0.86 1
5. Spike length X X x ok
Hoybb Aoy s —F -0.88  -0.96 -0.91 -0.91 -0.89 1
6. Infertile tiller ratio *k ok oK o oK
&l 3,Sdos -V 0.91 0.97 0.87 0.94 0.93 -0.95 1
7. Grain y|e|d kk kk kk XK Xk Xk
S5edgn 3,5des —A 0.85 0.93 0.87 0.90 0.87 -0.90 0.93 1
8. BiOlOgical y|e|d ko ko ko k% Xk Xk k%
Ol yg0 0 pals -4 0.74 0.79 0.86 0.85 0.87 -0.90 -0.90 094 1
9. Water productivity index *k *k *k *k o o *ok *k
Loy iy 9 So Jlois! pgla 3yl gae sy * 9
** and * significant at 1% and 5% probability levels respectively
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Figurel- Effect of drought stress on length (a) and dry weight (b) of plumule in irrigation regimes
(Means with same letters don’t have significant difference, using Slicing method, p=0.05)
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Introduction: Water stress is one of the most important abiotic factors that restrict the growth and
production of plants in the world, especially in arid and semi-arid regions. In Iran, a majority of wheat are
located in arid and semi-arid regions. In these regions, drought stress occurs due to the lack of water which
causes a considerable decrease in the yield of wheat. A suitable strategy to achieve satisfactory production in
these areas is to apply deficient irrigation systems with the aim of improving water use efficiency and acceptable
yield. Weed competition is another factor which decreases the wheat yield. Wild oat, due to its high
compatibility and different ecological conditions, is one of the most important weed in wheat in most areas of
Iran. Therefore, it is necessary to understand their behavior in the field, if we plan to apply appropriate weed
management methods. Because any management change in the field may change weed behavior, and since the
drip irrigation is spreading and the merits of deficit irrigation is known, it is necessary to evaluate their behavior
at these conditions. Thus, the aim of this study was to study the wheat response to the interference of wild oat
under deficit irrigation conditions.

Materials and Methods: An experiment as split plot in randomized complete block design was conducted to
evaluate the effects of deficit irrigation in three levels (supply of 100, 80 and 60 percent of crop water
requirement as main plot) and wild oat density in four levels (0, 20, 40 and 80 plant m?) on wheat yield in
Shahrood agricultural research center. Wild oat seed was collected from wheat field around Shahrood and was
planted with wheat. Crop water requirements calculated by Penman-Monteith equation amended by FAO.
Irrigation treatments was applied at the beginning of jointing stage and continued during the growing season. At
the end of experiment, two square meters of each plot harvested to measure the grain yield and biological yield.
At this time 0.25 square meters of each plot harvested and yield components were measured. Data were analyzed
in SAS software (version 9.1). Slicing method was used for interaction mean comparison.

Results and Discussion: The effects of irrigation regime and wild oat density were significant on the number
of spikes, the number of grains at spike, infertile tiller ratio, spike length, plant height, biological yield, grain
yield, harvest index and water productivity. Decreasing the water usage to 60% of the water requirement
decreased the grain yield and biological yield of wheat by 38.59 and 11.64%, respectively at the density of 80
bushes m?. Increasing the wild oat density up to 20 plants per m? had no significant effect on the grain and
biological yield of wheat, while increasing it up to 80 plants in the deficient irrigation regime with 60% of water
requirement, decreased the grain and biological yield of wheat to 52.3 and 26.2%, respectively, compared with
the control (100% of the water requirement) and zero density of wild oat treatment. Spike numbers per unit area
showed a significant and positive correlation (r=0.97"") with yield. Moreover, the results showed that deficient
irrigation regime with supplying 80% of the water requirement reduced the grain yield and water usage by 9 and
12%, respectively and it improved the water productivity by 4.6% compared with the optimum water conditions.
Whereas, reducing the amount of irrigation water to 60% of the required water, decreased the water productivity
by 13.6% compared with the optimum water conditions.

Conclusions: Results showed that the deficit irrigation decreases the yield and yield components. Reducing
water usage to 80% of water requirement reduced the water usage to 12%, consequently, although the water
productivity increased, the yield decreased by 9%. Thus, it could be a suitable approach for regions with low
water reservoirs. In the other words, in low water regions, the best choice to manage optimum irrigation to
achieve constant production and increasing usable water is “the lower water-the higher productivity” strategy.
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Increasing wild oat density up to 20 plants m? had no significant effect on the grain and biological yield of
wheat. However, increasing wild oat density up to 80 plants m® decreased these properties under all irrigation
regimes. The insensitivity of wheat to wild oat competition in lower densities is due to the growth characteristics

and competitive ability of Alvand variety.
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