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Agroecological study of wheat double cropping systems in conventional,
sustainable and organic production agricultural systems
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ABSTRACT

This study was conducted during summer and winter of 2018- 2019 in the agricultural research field of
Shahid Chamran University. Experimental design was split- plot based on RCBD with three replications.
The main plot was the type of agricultural system in three levels including conventional (Conv%, organic
(Org) and sustainable (Sust) (integrated between Conv and Org) and sup- plot was the type of pre-
cultivated crop in sequence with wheat including cultivation of mung bean (M- W), corn (C- W), sesame
(S- W) and fallow (F- W). Yield quantity (yield and its component) and quality (grain protein), an
estimate of photosynthesis matter transfer index of wheat and soil organic carbon (SOC) after one double-
cropping were measured. The result showed that the highest (545.04 g/m2) and the lowest (409.28 g/m2)
seed yields were obtained in Conv and Org respectively. In contract, with the changing type of system
from Conv to Org, grain protein was increased significantly (from 8.3 to 9.6 %). In addition, the highest
(535.47 g/m2) yield of wheat was obtained from M- W double cropping. On the other hands the highest
remobilization and current photosynthesis matter were obtained in the organic agricultural system with
M- W and conventional with M- W double cropping. The situation of SOC showed that the highest
(33.18 mg/g) SOC was obtained in the organic agricultural system with C- W double cropping. The
reason for improving SOC in the organic and sustainable agricultural system was application of organic
matter (compost and vermicompost) and crop residue management. Totally, from the crop ecology point
of view, sustainable agricultural method with a sequence of M- W was the most desirable system.
Keywords: Organic agriculture, remobilization, sesame, soil organic carbon, wheat grain yield.
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Table 1. Mean comparison of the effect of type of agriculture systems (Conv: conventional, Sust:

sustainable and Org: organic) and type of double cropping (M-W: mungbean- wheat, C- W: corn- wheat,
S- W: sesame- wheat and F- W: fallow- wheat) on quantitative and qualitative characteristics of wheat

yield
Treatment Grain 1000 Grain Ear weight Straw Biological Grain Harvest Grain Protein
number/plant weight(g) (2) weight(g/m?) yield(g/m?) yield(g/m?) Index (%) (%)
Agriculture Systems
Conv 35.47a 42.78a 1.52a 322.3a 867.34a 545.04a 62.97b 8.38b
Sust 33.37b 41.89a 1.38b 165.47b 679.81b 514.34a 76.4a 9.66a
Org 27.35¢ 42.52a 1.24¢ 205.61b 614.89¢ 409.28b 66.7ab 9.66a
Double Cropping Systems
M-W 31.66¢ 43.22a 1.413a 219.37a 754.84a 535.47a 71.3a 10.01a
C-W 33.93a 42.81ab 1.44a 250. 5a 736.63ab 486.08ab 66.45a 9.99a
S-w 35.16a 41.08b 1.4a 197.26a 697.33b 500.07ab 73.1a 8.69ab
F-W 27.5¢ 42.48ab 1.27b 257.3a 693.93b 436.6 64a 8.24b
Interactions
Conv
M-W 34.5b 44.01a 1.56ab 235.93bc 839.527b 603.6a 72a-d 8.712cd
C-W 39.4a 42.35ab 1.65a 346.92ab 906.847a 559.92ab 62.71b-e 11.66a
S-w 37.4a 41.91ab 1.56ab 322.82ab 863.515ab 540.6a-c 61.74c-¢ 8.88b-d
F-W 30.6cd 42.86ab 1.32cde 383.52a 859.467ab 475.94c-f 55.4e 8.92bcd
Sust
M-W 34b 43.27ab 1.439bc 259.2bc 809.637b 550.4abc 68.18b-¢ 9.66b
C-W 33.2bc 39.26¢ 1.38cd 166.04dc 663.799¢ 497.7Tbcde 75.03a-c 8.5d
S-W 38.9a 43.51ab 1.37c-e 85.98d 610.383cd 524.4bcd 85.93a 8.5d
F-W 27.4e 41.53b 1.33¢c-e 150.62dc 635.419cd 484.8bcde 76.69ab 9.5bc
Org

M-W 26.5ef 42.4ab 1.241ef 162.95dc 615.355cd 452 .4def 73.72a-d 12.12a
C-W 29.2de 41.62b 1.295d-f 238.6bc 639.232cd 400.5fg 62.58b-¢ 12a
S-W 29.2de 43ab 1.276d-f 182.97dc 618.097cd 435.12ef 70.9bcd 7.339¢
F-W 24.5f 43.05ab 1.178f 237.84bc 586.894¢g 400.5g 59.87de 7.65¢
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Similar letters in the same column indicate non- significant difference between treatments.
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Table 2. Simple correlation between wheat yield and its component

Treatment Grain 1000 Grain Straw Ear Grain Biological Grain
number/plant weight weight weight yield yield Protein
Grain number/plant 1
1000 Grain weight -0.01" 1

Straw weight 0.135™ 0.04"¢ 1
Ear weight 0.5™ -0.12m 0.6” 1
Grain yield 0.73" 0.08™ 035" 0.59™ 1

Biological yield 0.58™ 0.09" 0.76™ 0.87" 0.58™ 1
Grain Protein 0.26™ -0.089" -0.12" 0.28" 0.39" 0.15™ 1

(20.05) 1o cixe e g 2o )0 gy 9 SO v )0 lo dime oS Sy ms g 5
**, "and ns: significant at 1% and 5% of probability levels and non- significant, respectively (<0.05).
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Table 3- Mean comparison of the effect of type of agriculture systems (Conv: conventional, Sust:
sustainable and Org: organic) and type of double cropping (M-W: mungbean- wheat, C- W: corn- wheat,
S- W: sesame- wheat and F- W: fallow- wheat) on photosynthetic material transfer in wheat.
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Agricultural Systems
Conv 148.5ab 0.372b 27.1b 397.28a 1.01a 72.9a
Sust 170.33a 0.42a 33.8a 331.98b 0.83b 66.15b
Org 120.91b 0.36b 28.43ab 292.57b 0.95ab 71.56ab
Double Cropping Systems
M-W 189.65a 0.458a 37.3a 333.93a 0.79b 62.66b
C-W 134.17b 0.33b 27.01bc 357.71a 0.93ab 72.98ab
S-wW 162.91ab 0.43a 32.6ab 330a 0.88b 72.98 ab
F-W 99.58¢ 0.318b 22.17¢ 340.8a 1.115a 77.82a
Intractions
Conv
M-W 164.52cd 0.57b 27.08¢c-f 437.76a 1.06ab 72.91b-¢
C-W 152.28¢c-¢ 0.35b-d 27.05¢-f 412.2ab 0.95bc 72.95b-¢
S-W 164.52¢ 0.57b 29.99c-e 382.17a-c 0.95bc 70c-e
F-W 121.14ef 0.346b-d 25.23e-g 356.97b-d 1.07ab 75.7a-c
Sust
M-W 178.16bc 0.39b 34.95bc 356.97cd 0.75de 65.04ef
C-W 164. 2¢c 0.35b-d 33cd 333.32cd 0.75c-e 66.99de
S-W 217.8ab 0.57a 42.17ab 300.24d 0.8¢c-e 57.82fg
F-W 121.14d-f 0.39bc 25.23d-f 359.46b-d 1.07ab 74.76b-d
Org
M-W 228.42a 62.76a 49.95a 300.24¢ 0.75¢ 50.04g
C-W 121.14fg 0.29de 20.98fg 327.6¢d 1.1ab 79.02ab
S-w 121.14f 0.346¢-¢ 27.05d-f 307.59d 0.9b-d 74.18b-d
F-W 62.76g 0.29¢ 16.98¢g 305.95d 1.2a 83.01a
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Similar letters in the same column indicate non- significant difference between treatments.
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Figure 1. Mean comparison of the effect of agricultural system types (conventional, sustainable and

organic) and type of double cropping (M-W: mungbean- wheat, C- W: corn- wheat, S- W: sesame- wheat
and F- W: fallow- wheat) on soil organic carbon.
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