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In order to investigate the effects of plant residues, crop rotation,
mycorrhizal symbiosis, and zinc sulfate on grain yield and zinc, phosphorus
contents of grain, in subtropical rainfed conditions at Gachsaran Rainfed
Research Station, a study was carried out as a split factorial experiment in a
RCBD with three replications and during four crop years. The treatments
included four crop rotations as the main plots (including vetch, wheat,
canola, and lentil), inoculation with mycorrhizal symbiosis (inoculation and
non-inoculation) and two zinc sulfate rates (such as 0 and 40 kg.ha') as
subplots. The results showed that the highest quantitative and qualitative
yield (such as phosphorus and Zn levels) were achieved in vetch-wheat
rotation plus mycorrhizal symbiosis inoculation. Application of zinc sulfate
or mycorrhiza in all periodic patterns increased the weight of 1000 seeds,
spike weight and grain yield. Cultivation of two types of legumes (lentil and
vetch) in the wheat rotation increased grain zinc concentration compared to
the other two rotation patterns (wheat-wheat and canola-wheat). Grain zinc
concentration was increased 5 and 18 percentage by inoculating with
mycorrhiza and zinc sulfate, respectively. In general, the implementation of
the periodic pattern of vetch-wheat and lentil-wheat along with the use of
mycorrhiza can be recommended as an effective pattern in terms of
gquantitative and qualitative wheat yield.
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The amount of

Crop residues left in the soil Harvest index SEeKeo' %’;e{;" Biological yield (Kg.ha'%)
(Kg.ha'l) o g
Year 201198' 2016-17  2018-19  2016-17  2018-19 2016-17 2018-19  2016-17
Wheat 4090 - 33 33 2410 1240 7310 4360
Canola 2568 - 26 - 902 - 3470 400
Vicia 3788 - 32 31 1782 830 5570 2530
Lentil 1775 - 33 36 874 745 2650 2070
il sl o Cod pAE LS g (oS Slao Luib)ly 40 Y Jeda
. . i phosphorus zZinc .
S.0.V. df S?:ig B'OIioe?écal 138; Sﬁid concentration concentration vigil kﬁ ;
y y g of seed of seed 9
Block 2 0.008 2.42 0.407 0.000 1.9 3306
Rotation (R) 3 2.148™ 12.67™ 08.55™ 0.003** 172.66™ 603823**
Ea 6 0.039 0.367 0.923 0.000 10.40 4951
Mycorrhiza (M) 1 2.448™ 25.97 67.92 0.011** 65.94" 927130**
RxM 3 0.070 0.30 3.35™ 0.001** 17.41 22012
Zinc sulfate (2) 1 0.832™ 2.56" 59.80™ 0.000 941.01™ 169100**
R*Z 3 0.032 0.149 1.96" 0.000 9.32 4059
M*Z 1 0.295" 2.90" 8.58™ 0.000 31.68 75446*
R*M*Z 3 0.000 0.165 0.266 0.000 6.37 4655
Eb 24 0.031 0.387 0.678 0.000 16.14 13338
cvV 16.1 19.51 1.1 0.1 2.85 1.20

*Significant at the 0.05 probability levels.,**Significant at the 0.01 probability levels.
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Rotation (R)

Seed yield Biological yield  zinc concentration of seed ~ Spike weight per plant

(tha?) (Jt.ha™) (%) (mg)

Vicia-Wheat 4.52a 12.61a 47.15a 3090a

Wheat-Wheat 3.76b 10.83b 43.06b 2802b
Canola-Wheat 3.56¢ 10.24c 41.08b 2541c
Lentil-Wheat 3.78b 10.82b 49.4a 2824b
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Seed Biological

Mycorrhiza Zinc sulfate yield yield 1000-seed weight  Spike weight per plant

(tha!)  (tha?) © (mg)
0 3.47c 9.91c 29.10c 2576¢
Control
40 3.89b 10.86b 31.78b 2774b
0 4.08a 11.87a 32.35b 2933a
Mycorrhiza
40 4.19a 11.82a 33.31a 2973a
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1000-seed weight

Rotation (R) Zinc sulfate

(@)
Vicia-Wheat 400 3324285:;::
Wheat-Wheat 400 321?-5859C
Canola-Wheat 400 32092% 1dee
Lentil-Wheat 400 3;:.3;2gd
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1000-seed weight  phosphorus concentration of seed

Rotation (R)  Mycorrhiza

() (%)
Vicia-Wheat M(;fgfrrﬁ L e ison
Wheat-Wheat M(;f::rrﬁilza §2j‘8‘§§ 8,' (1)22@
Canola-Wheat M(y:(?::rrr?ilza 30.350 Gited
Lentil-Wheat MS(? c? rt:r? ilza 3313082706j Obl.iégd
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Zinc Spike weight per plant (mg)
Mycorrhiza concentration
of seed(%0)
Control 44.00b 2675b
Mycorrhiza 46.33a 2953a
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Zinc sulfate Zinc concentration of seed Spike weight per plant
(Kg. ha) (%) (mg)
0 40.7b 2755b
40 49.6a 2874a
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