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Background and Objectives: wild rye (Secale cereale L.) is considered
one of the most important winter cereal weeds in the world. The damage
resulting from the interference of this weed with wheat is more than other
species of weed. This species is known as the most important wheat weed
in the southern highlands of Golestan province (Shahkoh region). Since the
area under wheat cultivation in the southern highlands of Golestan
province (Shahkoh region) is much lower compared to the plains and
low-altitude areas, no attention has been paid to the problems of wheat
production, including the presence of wild rye in the mentioned region.
Therefore, this study was conducted with the aim of investigating the
damage caused by wild rye in the wheat fields of Shahkoh region.

Materials and Methods: This experiment was designed and carried out as
a survey method in 30 wheat fields at Alvand and Omid cultivars in
Shahkoh region of Golestan province. Sampling was done from each field
in the wheat harvest stage at ten points in quadrats measuring 1 x 1 square
meter. All wheat and wild rye plants were harvested at each point and
transferred to the Plant Physiology Laboratory of Gorgan University of
Agricultural Sciences and Natural Resources to determine plant density,
yield and yield components. The changes of the mentioned traits in wheat
cultivars with the increase of wild rye density were investigated using the
three-parameter Cozens model.

Results: The results showed that the number of wild rye plants in the fields
varied from 0 to 9 plants per square meter. The number of spikes. m?,
grain yield and biomass yield of wild rye in all densities were higher in
interference with Alvand cultivar than Omid cultivar. With increasing the
density of rye, the studied traits decreased in wheat cultivars. With the
introduce of each rye plant, the number of spikes.m, number of seeds per
spike, 1000-seed weight, seed yield, biological yield and harvest index
were 6.64%, 3.50%, 2.47%, 9.28%, 5.38% and 9.43% in Omid cultivar and
4.74%, 4.19%, 2.93%, 7.30%, 3.77% and 7.15% in Alvand cultivar,
respectively. A lower decrease in the number of spikes.m™ and 1000-seed
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weight in the Alvand cultivar can indicate its higher competitive power
compared to the Omid. On the other hand, the seed yield of these cultivars
in terms of non-interference with wild rye in fields under self-consumption
seeds was almost similar to fields under certified seeds (without
contamination with rye).

Conclusion: These findings showed that wild rye has an important role in
reducing the yield of wheat cultivars in Shahkoeh region; Alvand cultivar
is considered as a more suitable cultivar due to its higher yield potential in
both interference and non-interference conditions; The use of certified
seeds may be the main strategy to control wild rye in Shahkoh region.
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Table 1. The parameters obtained from fitting the Cousens model to the plant height data of Omid and Alvand
cultivars interfering with wild rye are shown in Fig. 2.

Parameter + Standard Error

Pr>F R? Variety
A+ SE 1+ SE Yuwix SE

0.001 0.55 90.40 + 7.60 3.00+0.31 107.60 + 1.48 Omid

0.001 0.56 76.73+0.78 3.50+0.79 85.23+0.87 Alvand
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Yuws: The value of the studied trait in non-interference conditions (control), I: Percentage reduction of the studied trait

for the entry of the first weed plant when the weed density tends to zero and A: The values of the studied traits are in
the maximum weed density
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Fig. 4. Changes in number of spikes in m?, number of seeds in spike and 1000-seed weight in Omid and
Alvand wheat cultivars with increasing density of rye using Cousens three-parameter model.
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Table 2. The parameters obtained from fitting the Cousens model to the No. spike in m?, No. seed in spike and
1000 seed weight data of Omid and Alvand cultivars interfering with wild rye are shown in Fig. 3.

Parameter + Standard Error

Pr>F R? Characteristic o
A+ SE 1+ SE Yuwix SE

0.001 0.57 151.21+£9.90 6.64 £ 0.65 295.30 £ 6.03 No. spike in m?

0.001 0.43 35.27+4.25 3.50+£1.75 40.47 £0.73 No. seed in spike Omid
0.001 0.79 29.43+1.55 2.47+0.46 34.10+0.32 1000 seed weight

0.001 0.47 175.16 +5.50 474+ 0.46 245.90 £ 3.47 No. spike in m™

0.001 0.53 35.00+1.33 4.19 +£0.62 46.17+0.48 No. seed in spike Alvand
0.001 0.51 36.69 + 16.46 2.93+0.77 44,24 £0.37 1000 seed weight
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Yws: The value of the studied trait in non-interference conditions (control), I: Percentage reduction of the studied trait
for the entry of the first weed plant when the weed density tends to zero and A: The values of the studied traits are in

the maximum weed density
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Fig. 5. Changes in seed yield (A, B), biological yield (C, D) and harvest index (E, F) in Omid and Alvand wheat
cultivars with increasing density of rye using Cousens three-parameter model.

9 Sl (B,l Cdls et i g ed Flms) 3 Shes il 5 Shas (glaosls 4 598 dbe 250 51 Jeol> (sla el )by ¥ Jgu
Wl s 033 QLIS S 50 48T g Yl b S s r.\.f £l

Table 3. The parameters obtained from fitting the Cousens model to the seed yield, biological yield and harvest
index data of Omid and Alvand cultivars interfering with different density of rye are shown in Fig. 4.

Parameter + Standard Error

Pr>F R? Characteristic Variety
Az SE 1+ SE Yw£ SE

0.001 0.68 21410+ 23.11 9.28+1.57 392.30 + 8.68 Seed yeild

0.001 0.44 654.31 £ 4.52 5.38+0.43 1102.30 £+ 20.33 Biological yield Omid

0.001 0.69 2443+ 4.65 9.43+3.28 36.17+0.74 Harvest index

0.001 0.58 279.12+21.43 7.30+0.40 477.40 £ 7.07 Seed yeild

0.001 048 75212+ 11.23 3.77+0.36 1118.30+ 17.18 Biological yield Alvand

0.001 0.69 32.23+4.21 7.15+1.38 43.34+0.64 Harvest index
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Yws: The value of the studied trait in non-interference conditions (control), I: Percentage reduction of the studied trait
for the entry of the first weed plant when the weed density tends to zero and A: The values of the studied traits are in
the maximum weed density
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Fig. 6. Comparison of grain yield of Omid (a) and Alvand (b) wheat cultivars in fields under certified seed
cultivation (in these fields, the number of wheat plants was 51 + 0.97 plants per square meter and the number
of rye plants was zer plants per square meter).
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