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quality under conventional and conservation managed approaches

Ayob Fasahat®, Mohammad Reza Jahnsuz?", Mohammad Reza Mehrvar®, Manouchehr Gorji?
and Nasser Majnoonhoseyni?
1, 2. Ph.D. Candidate and Professor, University College of Agriculture & Natural Resources, University of Tehran, Alborz, Karaj, Iran
3. Assistant Professor, Seed and Plant Improvement Institute, Karaj, Iran
(Received: Jul. 20, 2016 - Accepted: Jul. 17, 2016)

ABSTRACT

No-tillage managed approach with the proper crop sequence can provide more moisture and nutrients necessary for
the plant in water stressed conditions. This experiment was conducted in 2013-15 cropping years to study the effects
of terminal drought and sequential cropping systems on grain yield and quality of no-till and conventional managed
irrigated wheat CV. Parsi. The experimental design was RCBD in split plot arrangement with four replicates in
experimental farm of cereals research department of seed and plant improvement institute at Karaj, Iran. Main plots
consisted six irrigated wheat based crop sequences and two irrigation regimes of normal irrigation and terminal
drought allocated to the subplots which were studied in two separate experiments of conservation and conventional
managed approaches. According to the results effect of terminal drought in conventional approach was significant in
both years of study with 18% grain yield reduction. But terminal drought in conservation approach had no significant
grain yield reduction (about 8% reduction) in the first year but caused significant grain yield reduction (about 43%) in
the second year. In the 1% year of conservation approach, crop sequence of two years four crops of wheat/berseem
cIover -canola/silage corn (T3) produced the highest grain yield (4089 kg ha™), while the highest grain yield (5347
kgha™) belonged to the crop sequence of wheat/silage corn-wheat-silage corn (T1) in the conventional managed
approach.Wheat grain quality characteristics were not significantly affected by terminal drought and crop sequence in
both years of study.

Keywords: Conservation agriculture, crop rotation, grain yield, irrigated wheat, quality, terminal drought.
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Table 2. Percent dry weight of crop residue on the soil, when planting wheat conservation (93 & 94 year)

Minimum Dry weight of
Crop type Year crop residue crop residue
(%) (Kg.h™)
93 30 2500
Wheat 94 30 2500
Corn-Second cultivation 93 30 4500
Corn-first cultivation 94 30 5300
Berseem clover 93 50 2300
94 50 2350
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Table 2. Some physical and chemical properties of experimental soil

H EC K P Silt Clay Sand ocC N Texture
P (dsim) (mglkg) (mglkg) (*0) (*0) (&) (o) (o)
83 164 125 6.86 38 29 33 0.72 0.076 c.L
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Table 3. Analysis of variance of some quantitative characters of Parsi wheat in crop sequence treatments and
irrigation regimes on the conventional management (93&94 year)

Degrees Number Number  Thousand Grain Biological Thousand
Sources of variation Year of of spikes per of grains grain weight yield yield grain weight

freedom square meter per spike (ar) (kg/ha) (kg/ha) (gr)

Replication (Block) 93 3 41582"™ 370™ 293" 5339983™ 193705168"™ 293"
94 3 56316™ 122" 47 2499981™  97087034™ 47"

Crop sequence 93 5 83520™ 409"*s 373™ 5903747“*s 72808533"5* 373"
94 1 88075™ 176 10™ 3604119° 129665973 10"

Irrigation regime 93 1 3164™ 277*** 141" 3993162; 5550™ 141"
94 1 1041 464 210 9476623~  25845744™ 210

Irrigation regime*Crop sequence 93 5 134144™ 278™ 335™ 4007476™ 95287895 335™
94 1 2664"™ 34™ 11" 698338™  8316712"™ 11"

Error 93 33 394236 1276 2950 18375850 240698578 2950
94 9 169865 159 263 3252603 196293611 263

. L 93 - 7.0 9.1 6.3 9.1 19.1 6.3
Coefficient of variation 94 B 8.0 85 52 85 107 59

OIS e BWS gy g aoy0 ) 50 Jlaixl o (o Hlo pme i 5 4y s

*, ** ns: Significantly difference at 5 and 1% probability levels, and non significant, respectively.
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Table 4. Analysis of variance of some quantitative characters of Parsi wheat in crop sequence treatments and
irrigation regimes on the conservational management (93&94 year)

Degrees Number Number Thousand Grain Biological Harvest
Sources of variation Year of of spikes per ~ of grains  grain weight yield yield Index
freedom  square meter per spike (ar) (kg/ha) (kg/ha) (%)
Replication (Block) 93 3 23459™ 571.54™ 43.88™ 8230143™. 15719303"™ 405.7™
94 3 28835™ 248.3™ 57.02™ 3878992"™ 28794422™ 35.50™
Crop sequence 93 5 90489™ 902.39" 660.53™ 12994474 45120101™ 1026.4™
94 1 36223"™ 148.2" 51.27™ 2314992™ 91946™ 147.90
Irrigation regime 93 1 15027™ 58.47'1S 35.45"i 841985"5* 1146809™ 11.7™
94 1 21072" 813.5 345.59 12711430 9273007™ 16.35™
Irrigation regime * Crop sequence 93 5 35848™ 86.71™ 339.71™ 1248580™ 31956729™ 147.3™
94 1 8751"™ 142.6™ 57.30™ 2227946™ 5036™ 1.43™
Error 93 33 492832 1972.17 2305.58 28399187. 393984131 3988.8
94 9 143777 1077.3 394.81 16832843 144148179 241.92
. - 93 -- 4.9 16.0 3.2 16 5.7 12.4
Coefficient of variation 91 __ 6.7 174 6.2 174 6.8 16

Sld e BWS] aas g as )3 ) 50 Jloosl mdans )0 Jls pme s 5 4y
*, ** ns: Significantly difference at 5 and 1% probability levels, and non significant, respectively.
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Figure 1. Comparison of Parsi wheat grain yield under drought stress and normal irrigation in conventional
management and conservation
Columns of joint letters each year, the differences are not significant at 5% probability level.
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Table 5. Comparison of mean quantitative traits of Parsi wheat under conservation management in two years

Number of Number Thousand . Biological Harvest
- . - . Yield -
Year spikes per grains grain weight (kg/ha) yield Index
square meter per spike (gn (kg/ha) (%)
Treatments Conservation  Conservation  Conservation  Conservation  Conservation  Conservation

Normal irrigation 93 540a 26a 36a 3122a 11774a 27a
Drought 505a 24a 34a 2857a 11425a 26a
Normal irrigation 94 768a 33a 40a 4165a 11030a 36a
Drought 695a 19b 31b 2383b 11792a 38a
Crop sequence
T1 599a 23b 3% 2697b 12460a 22a
T2 489 26b 35a 3130b 12621a 25a
T3 93 497a 34a 35a 4089a 12097a 36a
T4 479% 22b 3la 2675b 11008a 26a
T5 521a 23b 30a 2748b 9798a 28a
T6 556a 22b 40a 2599b 11734a 23a
T1 94 779 29 37a 3654a 11449a 40a
T6 684a 23a 33a 28%a 11373a 34b

...\.?)L.\J Lg)\o@.m s ‘5)Ln>‘ J.ia.\ )‘ ‘JLA 9 OFw 2 0 “54“""“ A_g\.b;é? &5‘)‘° (5L“g)"<"L"“
In each column & year, means which followed by similar letter(s) are not significantly different.
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Table 6. Mean comparison of quantitative traits of Parsi wheat under conventional management in two years

Number of Number Thousand Yi Biological Harvest
] . . . ield - .
Year spikes per grains grain weight (kg/ha) yield index
sguare meter per spike (gr) (kg/ha) (%)
Treatments Conventional  Conventional  Conventional  Conventional  Conventional  Conventional
Normal irrigation 93 492a 38a 47a 4507a 12118a 38a
Drought 475a 33b 43a 3931b 12140a 34a
Normal irrigation 94 848a 43a 42a 6168a 13980a 3%
Drought 865a 32b 35b 4629b 12709a 35a
Crop sequence
T1 541a 40a 47a 4822a 12615a 38a
T2 480a 33a 48a 3914a 11210a 37a
T3 93 494a 33a 47a 3951a 9798a 41a
T4 444a 37a 46a 4278a 13000a 34a
T5 522a 37a 41a 4492a 13258a 35a
T6 421a 32a 42a 3857a 12823a 32a
T1 94 782a 41a 38a 5873a 11922a 11922a
T6 93la 34b 3% 4924b 14768b 14768b

.AJ)L.\J ‘s)bé_hm Y] LS)L"T )Ja.\ )‘ ‘JL.; 9 O B 0 J)...m.a Gh‘éf’ Gl)lb LSLQU"'{"L‘-‘
In each column & year, means which followed by similar letter(s) are not significantly different.
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Table 7. Analysis of variance of some qualitative characters in Parsi wheat under the influence type of tillage
treatment, crop sequence and irrigation regimes (93)

Sources of Degrees Gra‘f‘ Wet . SDS . Hardness  Gluten Z eleny_
variants of freedom protein gluten sedimentation index index sedimentation
content volume volume
Replication (Block) 3 0.412917 44.07™ 14.988™ 12.480™  1853™ 5.8909"
Tillage(A) 1 0.87522"™ 153.66™ 20.794™ 2.136™ 3202 7.4277™
Crop sequence(B) 5 0.37911™ 43.625" 140.45™ 4521™ 2541™ 3.6737™
Irrigation regime(C) 1 0.00006"™ 2.88"™ 0.353™ 0.007"™ 73.6™ 0.1185™
AB 5 0.29213"™ 1.23" 11.668"™ 9.880™ 998™ 5.9519™
AC 1 0.00050"™ 27.42"™ 2.424"™ 0.971™ 1253"™ 0.0031™
BC 5 0.32422"™ 2.51"™ 22.914"™ 20.070™  2490™ 3.3507™
ABC 5 0.31990™ 18.30™ 1.592™ 2.749™ 1570™ 1.6675™
Error 65 5.10750 437.113 2379.38 189.811 24758 48.4674
Coefficient of variation - 1.05 1.05 3.07 33 17.1 2.6

Dl g BWS ey g o0 ) 5 0 Jlaim o ;o lo fae o 5 4y NS sk e
*, ** ns: Significantly difference at 5 and 1% probability levels, and non significant, respectively
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