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Study of the effects of phosphorous and mycorrhiza on yield and
yield components of durum wheat under rainfed condition
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multiple range test P<0.05.
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Table 3. Analysis of variance (mean of squares) of the effect of cultivar and fertilizer sources on the studied traits of durum wheat under rainfed condition
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Table 4. The simple effect of cultivar and fertilizer sources on the studied traits of durum wheat under rainfed condition
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Treatments Root volume Spike length A f Water relative
3 g 2 Harvest index
(cm™) (cm) Spike/m content
Chdas b b a b c
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For each factor and in each column means followed by the same letter(s) are not significantly different (P<0.05).
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Fig 3. Interaction effect of cultivar and fertilizer sources on number of spikelet per spike of durum
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Means with different letters in each column are not significantly different based on Duncan’s
multiple range test P<0.05.
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Fig 4. Interaction effect of cultivar and fertilizer sources on number of grain per spike of durum
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Means with different letters in each column are not significantly different based on Duncan’s
multiple range test P<0.05.
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Introduction:

Wheat is one of the most important cereal products, which has a significant
effect on human nutrition. Wheat has been cultivated for more than 10,000 years
as a primary human food and it has had a significant impact on human social,
demographic, and cultural development (Yousefian ef al., 2021). Durum wheat
i1s usually grown under rainfed conditions where fluctuations in precipitation
have caused water scarcity to act as a major limiting factor for crop productivity,
particularly when water deficit stress occurs during the flowering and grain filling
period stages (Bassi & Sanchez-Garcia, 2017). Arbuscular-Mycorrhizal (AM)
provides essential inorganic nutrients to host plants, thereby improving its growth
and yield even under stressed conditions. There are several benefits provided by
the Mycorrhizal fungi to the host plant species. Some of them include increased
nutrient uptake, induction of growth promoting substances, tolerance to drought

stress (Chahal ef al., 2020). Therefore, this study was carried out to investigate the
effect of P chemical fertilizer and mycorrhizal fungi on yield and yield components
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7



«Applied Research in Field Crops» Vol 34, No 3, 2021

of durum wheat cultivars under rainfed conditions of Ilam region.

Materials and Methods:

This experiment was carried out as factorial based on a randomized complete
block design with three replications at Sarableh Agricultural Research station (33°
45 N latitude, 34° 46" E longitude, and around 975 m above sea level) during the
growing season of 2018-2019. The experiment factors consisted of four cultivars
of durum wheat (Dehdasht, Zahab, Saverz and Saji) and five levels of fertilizer
source (control, 25 and 50 kg.ha-1 P, mycorrhizal fungi (GM), mycorrhizal fungi
+ 25 kg.ha-1 P). The studied traits were spike length, spike weight, spikes.m-2,
number of spikelet per spike, number of grain per spike, 1000-grain weight, grain
yield, biological yield, harvest index, root length, root volume, relative water
content and water use efficiency. To analyze the variance of the experimental data
and to draw diagrams, SAS version 9.1 and excel software packages were used.
All the means were compared according to Duncan’s multiple range test (p<0.05).

Results and Discussion:

The results indicated that the simple effect of fertilizer sources was significant
on spike length, spike weight, spikes.m-2, number of spikelet per spike, number
of grain per spike, 1000-grain weight, grain yield, biological yield and harvest
index. As a result, mycorrhizal fungi + 25 kg.ha-1 P had the greatest increasing
influence on the investigated traits. The results also showed that Saji and Zahab
cultivars showed more resistance to rainfed conditions than other cultivars and
produced better grain yield. The interaction effect of cultivars x fertilizer sources
revealed that the combined use of P fertilizer and mycorrhizal fungi had better
results compared to other treatment. Therefore, the highest grain yield of durum
wheat with 4238 kg.ha-1 was obtained from Saji cultivar X mycorrhizal fungi +
25 kg.ha-1 P. Generally, it was concluded that mycorrhizal fungi and P fertilizer
increased the yield and yield components due to their roles in promoting root
growth and P uptake.

Conclusions:

The use of biofertilizer is an important way to improve the P in soils. The
results of this study showed that in rainfed farming, the use of P fertilizer and
mycorrhizal fungi can have a positive effect on increasing the grain yield and
yield components of durum wheat due to their role in increasing the root system
and thus enhanced water absorption and nutrients uptake. The results of this study
indicated that the combined use of P fertilizer and mycorrhizal fungi had better
results compared to other treatment. So that, the highest of spike weight, number
of grain per spike, 1000-grain weight, grain yield, biomass yield, relative water
content and water use efficiency were obtained from Saji cultivar X mycorrhizal
fungi + 25 kg.ha-1 P. Also, the results showed that inoculation with mycorrhizal
fungi through the development of root system (root length and root volume) and
increase in water uptake led to the increased grain yield of durum wheat fungi
under rainfed conditions.

Keywords: Harvest index, Relative water content, Root length, Root volume,
Water use efficiency,
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