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Table 1. Physical and chemical properties of the soil at experimental site from 0 to 30 cm depth in two years
(2020 and 2021)
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Texture  Sandy Clay Loam K P N 0.C pH EC (dS.m-1) Year

% ppm %
SLandy 69 13 18 194 93 0.017 0.13 7.4 1.8 2019-2020
oam
SLandy 69 13 18 230 104 0.018 014 7.4 1.7 2020-2021
oam
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Table 2- Combined ANOVA of the interaction of tillage, residue percentage, and cropping pattern on sesame seed

yield and yield components in two years

Bl 4 (Mean square) <l » &b
Ol s ssl5T J oS 3l 35 &l slaws &ls i 85 &l 5 Shes sy 3 Shas oasl
S.O.V. D.F. TN d_,....§ 1000 seed Seed yield 035 Q..&b,g
weight
N. capsules per N. seed per
Biological yield HI
plant capsules
V) g : 7.27™ 1.01™ 0.64"™ 379.8™ 8604.6™ 0.68™
Ea 4 137.03 50.87 0.76 40483.9 415148.6 15.70
(T) 95 2 8393.13" 3986.16"" 15.64" 2641871.9" 33725122 11.20™
YxT 2 2477.16™ 75.78"™ 0.55" 181686.8™ 4537926.0" 27.97"™
Eb 8 46.56 63.93 1.15 40009.6 325099.6 54.72
(R) L 2 1481.53 310.55 24.62 2373924.9 7276545.4 346.27
YR 2 898.72" 1753.05" 573" 6919.7" 213560.2™ 19.10™
TxR 4 3030..26" 77.66™ 1.477 113923.3" 809376.3" 94.61”
YTxR 4 715.79 1153.25 0.43"™ 50029.9 1708066.6 71.93
(P) s 559 1 716.00” 1086.55" 8.28" 688110.9” 9613493.4™ 10.74"
YxP 1 321.81° 0.17" 0.29" 4591.9" 193378.7ns 17.16™
TxPp 2 109.59™ 1490.38™ 0.95" 97881.5" 691084.9 125.32"
YxTxP 2 08.87" 502.02"" 151" 180498.6" 72777.4" 142,917
RxP 2 512.29™ 172.17" 0.47" 46316.2™ 12390.0"™ 4557"
YxRxP 2 219.36™ 391.17" 1.04™ 43249.1™ 1432900.9™ 39.47"
TxRxP 4 289.26" 142.15" 1.22" 75016.4" 557198.3" 50.37"
YxTxRxP 4 241.34" 233.68" 1.99™ 43965.6" 453234.6" 78.04"
Ec 60 70.34 50.26 0.39 19779.3 163925.0 22.54
el _ 12.65 12.15 11.29 11.62 8.75 18.06
C.V.()

Ols sme NS 5 0/0 ) /00 Dl CEM); Ol me 5 4y ek
¥, ** significant at the 0.05, 0.01 of probability level respectively, and ns is non-significant
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Figl. Comparison of mean sesame seed yield under interaction of tillage X residue x planting pattern
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Table 3. Comparison of means of capsule number per plant, seed number per capsule, and thousand-seed weight of sesame
unader affected by tillage, residue and cropping pattern in two year

Jl SiyeS L cusS il gy 50 JgmeS Slows JoaeS 5o als slaws (p,5) als a5
Year Tillage Residues (%) Planting pattern N. capsules per plant N. seed per capsules 1000 seed weight (g)




Y1 5 Conventional 85.91a 43.07g-i 1.31n
Zigzag 71.76a-e 64.83b-f 2.67g-1
Conventional 30 Conventional 51.16gh 55.41d-g 3.97c-f
Zigzag 80.73a-c 72.56bc 4.00c-f
60 Conventional 75.50a-d 65.44b-e 4.52b-d
Zigzag 77.06a-d 78.42ab 5.52ab
5 Conventional 45.91h 63.24c-f 1.28n
Zigzag 57.48e-h 62.41c-f 1.68k-n
Reduced 30 Conventional 64.62c-g 69.21b-d 2.82f-k
Zigzag 77.73a-d 51.12f-h 3.40d-i
60 Conventional 76.93a-d 68.03b-d 4.11c-e
Zigzag 75.70a-d 69.31b-d 3.00e-j
5 Conventional 26.16i 23.551 1.461-n
Zigzag 55.92f-h 35.24i-1 1.33mn
No 30 Conventional 43.33h 43.59¢-i 1.87j-n
Zigzag 62.04d-g 53.05e-h 2.58h-I
60 Conventional 77.57a-d 64.27c-f 2.87f-k
Zigzag 83.13ab 65.27b-e 3.85¢c-g
Y2 5 Conventional 68.48b-f 67.66b-d 2.63g-1
Zigzag 81.53ab 67.01b-d 3.32d-i
Conventional 30 Conventional 82.20ab 43.650-i 3.12¢+j
Zigzag 83.03ab 74.23a-c 3.15e-i
60 Conventional 84.20ab 40.35h-j 3.43d-i
Zigzag 85.20ab 85.75a 5.71a
5 Conventional 75.07a-d 56.04d-g 2.70g-1
Zigzag 75.73a-d 64.00c-f 2.30i-n
Reduced 30 Conventional 79.83a-C 68.30b-d 2.20i-n
Zigzag 82.07ab 68.33b-d 3.76¢c-h
60 Conventional 80.20a-c 71.33bc 2.68g-1
Zigzag 82.40ab 74.87a-c 4.71a-c
5 Conventional 23.52i 68.75b-d 1.87j-n
Zigzag 46.29h 53.08e-h 2.77f-k
No 30 Conventional 45.56h 55.23d-g 2.38i-n
Zigzag 53.97f-h 37.73i-k 1.73k-n
60 Conventional 43.77h 25.51kI 2.55h-m
Zigzag 24.94i 29.65j- 2.25i-n

.,\.zpdﬁg)bv;&mmg;mwoxuu:”y,u)mCLyg,MLl;J;\MJﬁuqf‘ﬁl)lasawﬁéu;&p

Means in each column followed by the same letter are not significantly different at 5% probability based on protected Duncan
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Table 4. Comparison of mean seed and biological yield, harvest index and oil percentage of sesame seed as affected by
tillage, residue and planting pattern in two years

JLe Siy9S sbl S Gl 0355 L 3 0, Shes Cdlsy als Oy Moy
Year Ttillage Residues (%) Planting pattern Biological yield (kg.ha-1) HI (%) Oil percentage
Y1 5 Conventional 4975.3d-h 21.42¢- 46.40e-h

Zigzag 5965.3a-c 19.18h-j 48.52de

Conventional 30 Conventional 5526.7a-d 27.17¢-j 51.28bc
Zigzag 5881.3a-c 26.31c-j 50.24cd

60 Conventional 5267.3b-g 30.71a-e 54.34a

Zigzag 5779.3a-c 28.14b-h 52.05bc

5 Conventional 3539.3m 17.73ji 46.59¢-g

Zigzag 3954.2i-m 36.92ab 47.28e-9

Residued 30 Conventional 5227.3c-g 26.45¢-j 48.08d-f
Zigzag 5335.0b-f 26.68¢-j 51.83bc

60 Conventional 4567.2f- 26.10c-j 52.30a-c

Zigzag 4690.0e-i 30.41a-f 51.41bc

5 Conventional 2440.0n 25.09¢-j 45.23gh

Zigzag 3911.3j-m 17.63j 45.43gh

No 30 Conventional 3934.3i-m 21.08f-j 46.47e-g
Zigzag 3786.7k-m 28.53b-h 47.37e-g

60 Conventional 3943.0i-m 33.75a-C 46.27e-h

Zigzag 4726.0e-h 28.92b-g 48.10d-f

Y2 5 Conventional 4525.3g-k 24.10d-j 46.51e-g
Zigzag 4952.0d-h 22.23e-j 52.00bc

Conventional 30 Conventional 3795.0j-m 38.64a 51.52bc
Zigzag 6039.0ab 25.63c-j 53.09ab

60 Conventional 5857.3a-c 27.80b-h 51.24bc

Zigzag 6137.2a 27.05¢j 53.08ab

5 Conventional 4844.3d-h 19.82g-i 46.01f-h

Zigzag 5200.7¢c-g 21.26e-j 48.13d-f

Residued 30 Conventional 5305.3b-g 30.72a-e 52.00bc
Zigzag 5555.0a-d 29.31b-g 51.36bc
60 Conventional 5377.3a-e 28.45b-h 48.08d-f

Zigzag 5814.0a-c 26.48¢c-j 50.23cd

5 Conventional 2409.7n 20.01g-j 44.22h

Zigzag 2583.0n 30.08a-f 45.31gh
No 30 Conventional 3685.3Im 20.049-j 47.23e-g
Zigzag 4373.h-i 21.83e-j 47.30e-g
60 Conventional 2698.7n 28.53b-h 47.47e-g

Zigzag 3976.2i-m 32.73ad 4676e-g

AL el s e el habloe (STls By 4 Aoy O ch.«ﬁé)uiéwjlwéjziﬁ G ghls S O s b Sl
Means in each column followed by the same letter are not significantly different at 5% probability based on protected Duncan
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Table 5. Combined ANOVA of tillage, residue percentage, and planting pattern on photosynthetic pigments (chlorophyll a, b, total and
carotenoids) and oil seed percentage and yield in two years

Sk e o031 4y (Mean square) <l » &b
SOV DF. A JslS  DUioAS  JS USsN WA phsdes  phsssSes
Chl.a Chl.b Total chl. Carotenoids
Oil percentage Oil yeild
) JL 1 0.02™ 0.002"™ 0.01™ 0.0001™ 0.47™ 835.2"
Ea 4 0.34 0.09 0.52 0.11 0.94 7525.9
(T) sapssSts 2 11.227 0.73" 1365 0.54” 0.18" 898528.6+
YxT 2 1.16™ 0.29™ 1.86™ 0.21" 2.81" 414347
Eb 8 0.06 0.12 0.07 0.04 3.92 7102.9
(R) LU 2 3366 355" 4452" 4.46" 120.64™ 761597.6"
Y xR 2 3.16™ 1.42" 0.59" 0.97" 14.44™ 8452.9™
TxR 4 0.82" 0.36" 0.46* 0.23" 5.28" 37197.6**
Y xTxR 4 1.74™ 0.917 0.87" 0.417 429" 9628.6™
S S 1 12.50™ 3.23” 28.44™ 2.697 27.807 207425.8"
(P)
Y xP 1 0.01™ 0.19™ 0.29™ 1.817 4.94™ 51.34"™
TxP 2 0.44™ 0.13™ 0.11™ 0.41™” 1.38™ 19454.9"
YXTxP 2 0.10™ 0.72" 0.71™ 0.72" 11117 42138.4™
RxP 2 0.32" 0.30™ 0.0004™ 0.33” 6.37" 13137.3"
Y xRxP 2 0.07"™ 0.08™ 0.09™ 0.14™ 5.09" 10384.3™
TxRxP 4 0.30™ 0.13™ 0.11™ 0.08™ 4.45" 15792.9"
Yx Tx R xP 4 0.31™ 0.70%* 0.40" 0.18" 4.49" 5957.7"™
Ec 60 0.15 0.14 0.15 0.07 1.40 4700.92
N B 6.70 11.38 4.28 14.54 2.42 11.45
C.V.()

ok

)lb L;'MJ:.&nS E) /o) /00 JL‘J}‘ C]d—w)})‘} e v,;J: a
¥, ** significant at the 0.05, 0.01 of probability level respectively, and ns is non-significant
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Table 6. Comparison of experiment year, tillage, and planting pattern on oil and seed yield

in two year
Ju SireSB S Gl als o Slos Oy 0 ,Skee
Year Tillage Planting pattern Seed yield Oil yield (Kg.ha)
(Kg.hat)
Conventional Conventional 1394.6a 714.35ab
Zigzag 1432.a 722.94ab
Y1l Reduced Conventional 1058.0b 520.80c
Zigzag 1429.0a 716.28ab
sl Sk No Conventional 911.8¢c 419.24d S Ofm
. Zigzag 1021.1bc 482.25cd . -
Ll s
e Conventional Conventional 1328.2a 692.24ab - ’M
Ll 5l Zigzag 1424.1a 751.67a BENCSIY
Y2 Reduced Conventional 13822a 674.45b .

Lo ys 0 @O
0 Zigzag 1419.7a 711.65ab T
oSSl No Conventional 660.6d 308.51e oddh lablows

o S Zigzag 1010.7hc 470.71cd e

Means in each column followed by the same letter are not significantly different at 5% probability based on protected Duncan
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Fig 5. Comparison of mean tillage x residue X planting pattern on oil yield
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Tabe 7. Means Comparison of interaction of tillage, residue and planting pattern on photosynthetic pigments
(umol/g.dw-1) in two year
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Year Tillage Residue (%) Planting pattern Chlb Total chl. Carotenoids
Y1 5 Conventional 2.59ij 7.690-q 1.021m-0

Zigzag 3.0%-j 8.56j-m 0.9150

Conventional 30 Conventional 3.06e-j 8.97h-k 1.570h-
Zigzag 3.73a-¢ 10.43b-e 2.368hbc

60 Conventional 2.60ij 9.37f-i 1.834d-j

Zigzag 3.13d-j 10.03b-f 1.844d-j

5 Conventional 2.40j 7.28pq 1.573h-I



Zigzag 3.42b-h 8.56j-m 1.721f-j

Reduced 30 Conventional 3.68a-f 9.87c-g 1.740e-j
Zigzag 3.67a-f 10.57a-c 2.210b-f
60 Conventional 3.66a-f 9.52f-h 1.957b-h
Zigzag 3.84a-d 10.70ab 2.419b
5 Conventional 2.73h-j. 7.11q 0.998no
Zigzag 2.70h-j 7.78n-q 2.301b-d
No 30 Conventional 4.20a 9.41f-h 1.433i-n
Zigzag 3.41b-h 9.73e-g 2.903a
60 Conventional 3.01e-j 8.28k-0 1.188k-0
Zigzag 3.31e-j 9.45f-h 1.817d-j
Y2 5 Conventional 2.91g+j 8.00 I-p 1.207k-0
Zigzag 2.98f-j 8.91h-k 1.496h-m
Conventional 30 Conventional 3.74a-e 9.71e-g 1.575h-1
Zigzag 3.50a-g 10.47b-d 1.948b-h
60 Conventional 2.73h-j 9.58f-h 2.247b-e
Zigzag 3.52a-g 10.50a-d 2.129b-g
5 Conventional 2.98f-j 7.89m-p 1.341j-0
Zigzag 3.31c-i 8.45j-n 1.675g-k
Reduced 30 Conventional 3.72a-c 9.74e-g 1.901c-i
Zigzag 4.02a-c 11.19a 1.812d-j
60 Conventional 2.59ji 9.78d-g 2.398bc
Zigzag 3.43b-h 10.63ab 2.156b-g
5 Conventional 3.11d-j 5.74r 1.173l-0
Zigzag 4.10ab 7.590-q 0.992n0
No 30 Conventional 2.76h-j 7.610-q 1.672g-k
Zigzag 3.65a-f 9.13g+j 1.747e-j
60 Conventional 2.56] 8.67i-1 2.143b-g
Zigzag 2.46j 10.02b-f 2.215b-f
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Means in each column followed by the same letter are not significantly different at 5% probability based on protected Duncan
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Effect of Tillage Systems, Crop Residue Management, and Planting Pattern on Some Physiological
Traits, Seed Yield, and Oil Content of Sesame (Sesamum indicum L.)

Abstract

Background and Objective: The use of conservation tillage and crop residue retention in soil can have a
significant impact on the production and yield of crops. Proper tillage practices and crop residue retention
are among the essential components of sustainable agriculture systems that play a crucial role in the
sustainability of agricultural production systems. The planting pattern represents the geometric position of
plants on rows, which can be modified by changing the row spacing, plant spacing, and arrangement of
plants on the planting rows. To investigate the effect of tillage system on sesame production under the
influence of crop residue and planting pattern, a split-factorial experiment was conducted in a randomized
complete block design with three replications for two cropping seasons (2019-2020 and 2020-2021) in the
farm of Jiroft Agricultural Research Center and Natural Resources.
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Materials and Methods: The main factor in this study was tillage system with three levels: no-till,
reduced tillage, and conventional tillage. The sub-factor was wheat straw residue incorporation with three
levels (5, 30, and 60%) and planting pattern with two levels (conventional and zigzag). Wheat straw
residues in the second year were the same as the remaining residues in the first year. The studied
characteristics were number of capsules per plant, number of seeds per capsule, thousand seed weight,
biological yield, harvest index, chlorophyll a and b, total chlorophyll, carotenoids, and oil percentage and
yield. Qil percentage was measured using the solvent extraction method and Soxhlet apparatus.
Chlorophyll a, b, and carotenoids were measured before flowering from the green surface using the Arnon
method (1967). The collected data were analyzed using the SAS statistical software (version 9.1).
Duncan's multiple range test was used to compare the means of the data at the 5% probability level.
Results: The effect of planting pattern on chlorophyll a was significant, with the highest chlorophyll a
obtained from the zigzag planting pattern. The interaction of year x tillage x residue percentage X
planting pattern was significant for number of capsules per plant, number of seeds per capsule, thousand
seed weight, biological yield, harvest index, chlorophyll b, total chlorophyll, carotenoids, and oil
percentage. The results showed that the highest seed yield (1629.92 kg/ha), biological yield (6137.3
kg/ha), thousand seed weight (71.5 g), and number of seeds per capsule (75.85) were observed in the
second year under conventional tillage with 60% residue application and zigzag planting pattern, and the
lowest were observed under no-till with 5% residue application and conventional planting pattern. Under
reduced tillage, total chlorophyll increased with the application of 30 and 60% residues and zigzag
planting pattern. The increase in oil percentage was observed under conventional tillage with 60% residue
application and conventional planting pattern.

Conclusion: Based on the results, it can be concluded that the use of conservation tillage systems with
30-60% residue retention and zigzag planting pattern, in addition to reducing environmental pollution,
can play an effective role as an appropriate method for obtaining higher sesame yield in the study area.

Keywords: Conservation agriculture, reduced tillage, seed yield, zigzag planting



