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Effects of different tillage methods on soil moisture and
dry matter production of summer soybean

SU Li-li, TANG Jiang-hua, LI Ya-jie, XU Wen-xiu, PENG Jiang-long, ZHANG Yong-qiang
( College of Agricultural , Xinjiang Agricultural University , Urumgqi, Xinjiang 830052, China)

Abstract: In order to provide a theoretical basis of high-yield cultivation mode for summer soybean and investigate the
effects of different tillage methods on dry matter production and soil moisture of summer soybean following wheat harvest in
northern Yili valley under drip irrigation, field experiments had been conducted for two years (2013 and 2014) with four
different treatments including tilling film (TP), tillage (T), rotary (RT) and no-tillage (NT) by use of the macrozone ex-
perimental design. In these two years, the resulting effects on soil water content, leaf area index (LAI), dry matter accu-
mulation in various organs (stems, leaves, petioles, pods, and grains) and yield by four treatments followed the order of TP
>T>RT > NT. The average soil water content by TP was 18.64% , 5.39%, 7.67% , and 12.31% higher than that by
T, RT, and NT, respectively. Both LAl and dry matter became increased first and then went decreased during the whole
growth period of summer soybean under different tillage methods, and the averages by TP were 55.68% and 55.68% high-
er than those by NT, both reaching the significantly different level (P <0.05). In addition, the number of pods per plant,
grains per plant, and grain weight in two years by TP were also 50.28% , 48.10% , and 11.77% , respectively, than those
by NT treatment. The highest yield by TP (2 082.69 kg*hm™2) was 20.82% higher than the lowest yield by NT treat-
ment. Due to the fact that TP could increase the population leaf area index, promote the accumulation of plant photosyn-
thetic production, improve dry matter accumulation in various organs and the whole plant, TP could be the suitable tillage
method under drip irrigation for summer soybean in local natural conditions.
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Table 1  Basic physical and chemical properties of soil fertility in the test field
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Depth/cm 3 » 1 1 1 Mean pH value
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Fig.1 Effect of different tillage methods on soil water
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Fig.2 Effects of different tillage methods on variations of leaf area index for summer soybean
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Fig.3  Effects of different tillage methods on dynamics of dry matter accumulation for summer soybean
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Table 2 Effects of different tillage methods on leaves, petioles, stems and dry matter accumulation dynamics of summer soybean

W5 B A (M = d) Detection perid

T
Organ 08 - 01 08 - 13 08 - 26 09 - 09 09 - 23 10 - 02
TP 0.163a 1.349a 3.178a 5.433a 6.477a 6.411a
2% T 0.138a 0.907b 2.598b 4.452b 5.254b 5.066b
Stem RT 0.102b 0.653¢ 1.866¢ 4.122b 4.358¢ 4.337c
NT 0.095hb 0.611c 1.737¢ 3.478c¢ 3.946d 3.930d
TP 0.330a 2.975a 5.121a 6.788a 7.171a 7.209a
I T 0.326a 1.569b 4.416b 6.252b 6.370b 6.331b
20 Leaf RT 0.182b 1.458b 3.225¢ 5.318¢ 5.838¢ 6.003c
NT 0.173b 1.284b 3.005¢ 4.767d 5.422¢ 5.319d
TP 0.161a 1.164a 2.033a 2.678a 2.952a 2.934a
A T 0.125b 0.818b 1.726b 2.400ab 2.59b 2.557b
Petiole RT 0.093c 0.618c 1.438¢ 2.176be 2.456b 2.431b
NT 0.089¢ 0.534c 1.289¢ 2.098¢ 2.321b 2.303b
sepr %€ 15 [A] (M = d) Detection perid
Organ 08-10 08 - 20 08 - 29 09-17 09 -27 10-02
TP 0.486a 1.437a 2.307a 3.400a 5.098a 3.994a
2= T 0.453a 1.245b 2.190ab 2.790b 3.792b 3.317b
Stem RT 0.327b 0.807c 2.013b 2.277c 3.028¢ 2.733c
NT 0.303b 0.772¢ 1.403¢ 2.052¢ 2.844c 2.670c
TP 1.104a 2.803a 4.231a 4.919a 7.679% 6.749
- T 0.834h 2.469b 3.858a 4.284b 6.527b 5.216b
2o Leaf RT 0.669¢ 1.963¢ 2.989h 3.463¢ 4.345¢ 4.103¢
NT 0.631c 1.614d 2.524h 2.794d 3.930¢ 3.847¢
TP 0.158a 0.826a 1.458a 2.138a 2.655a 2.59%a
A T 0.127b 0.577b 1.233b 1.846h 2.254h 2.230ab
Petiole RT 0.075¢ 0.441c 1.054¢ 1.530¢ 2. 115he 2.044b
NT 0.066c 0.395¢ 0.907d 1.360d 2.024c 1.960b

T TPT RT #1NT 2331278 BAFBLBE BB BERE A0 Sl ; A [ 5 Bl A Ab B 22 5k 25 (P < 0.05) o Rl

Note: TP, T, RT and NT represent tillage plus film covering, tillage, rotary tillage and no tillage, respectively. Different letters indicate differences among

different treatments was at significant ( P <0.05) levels, and hereinafter.
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Table 3 Effects of different tillage methods on pods, and dynamics of grain dry matter accumulation for summer soybean/( g*plant~!)

WU E AT (M - d) Detection perid

wE

Organ 08 -26 09 - 09 09 -17 09 -23 10-02 10-19
TP 0.642a 2.072a 5.712a 7.150a 6.984a 6.620a
3 T 0.461b 1.563b 4.434b 6.880a 6.491b 5.984b
Pod RT 0.332¢ 0.989¢ 3.579¢ 6.344h 5.756¢ 5.409¢
NT 0.280d 0.841c 3.080c 4.802¢ 5.017d 4.533d
200 TP 0.184a 1.891a 5.736a 7.380a 13.241a
ki T 0.119b 1.796a 4.815b 5.859ab 9.821b
Grain RT 0.085¢ 1.294b 4.771b 5.653b 9.37lc
NT 0.048d 1.145b 3.055¢ 4.233h 8.682d

e 7 B[] (M — d) Detection perid
Organ 08-29 09 - 07 09-17 09-27 10-02 10 - 07
TP 0.157a 0.613a 2.457a 4.665a 6.681a 6.915a
3 T 0.137ab 0.586ab 2.282a 3.688b 6.547a 6.456a
Pod RT 0.130ab 0.528ab 2.285a 3.390¢ 5.813b 6.052a
NT 0.112b 0.504b 1.973b 3.052d 4.475¢ 4.458h

2014

TP 0.58% 2.692a 6.976a 8.663a
i T 0.456b 2.420a 6.295b 8.096b
Grain RT 0.479b 1.917b 5.033¢ 6.043¢
NT 0.336¢ 1.880b 4.394d 5.904¢
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Table 4  Effects of different tillage systems on summer soybean yield and yield indexes

My pisil R IER /A ORI R/ L JE A VA 7/ (kg-hm™?)

Year Treatment Pods per plant Seeds per plant 100-seed weight Yield
P 32.4la 76.69a 16.99a 2795.91a
T 25.32b 60.17b 16.54ab 2602.58b

20 RT 22.37¢ 55.64¢ 16.09hc 2522.27b
NT 21.3lc 52.14d 15.45b 2409 .24¢
TP 31.67a 68.17a 12.64a 1369.47a
T 27.16b 61.00b 12.07ab 1188.70b

2o RT 24.67¢ 53.50d 11.26bc 1046. 80c
NT 21.33d 45.67e 11.06¢ 1038.21¢

LM Significant relationship
2013 FEHE Yield R*=0.98"" R*=0.98"" R*=0.97""
2014 FEHE Yield R*=0.96" R*=0.94" R*=0.98""

T =2 EHR G AR RN F IR 22 575K 0.05 BEKT-o = Flx x 43 513R P<0.05 Fl P<0.01 /K LB MK,

Note: Values in each column followed by different letters are significantly different at 0.05 probability level. * and * * indicate significant correlation at

P<0.05and P<0.01.

R5 FRMEAXNEFHUESH/(TT-hm™?)

Table 5 Effects of different tillages on effectiveness of economy for summer soybean/( Yuan*hm™?)

A PR B T 7 2% Means of production and process cost

EN Qb3 THHEB 7
Year  Treatment FIF LA MR Drip &)

Hedh + R

BIA REHE
Total Soybean

BUPE Al

Soil Bk AL Total output ~ Net

Seed Fertilizer Film im'gation Pesticides  preparation Cultivator ~ Labor input yield value income
equipment + sow

TP 1350 925 630 3090 300 600 300 300 7495 2795.91  11463.2  3968.23

T 1350 925 — 3090 300 600 300 750 7315 2602.58  10670.6  3355.58

2083 RT 1350 925 — 3090 300 450 300 750 7165 2522.27  10341.3  3176.31
NT 1350 925 — 3090 600 — — 900 6865 2409.24  9877.88  3012.88
TP 1350 925 630 2370 337.5 650 200 360 6822.5 1369.47  5751.77 -1070.7

T 1350 925 — 2370 337.5 550 280 720 6532.5  1188.7  4992.54  -1540
201 RT 1350 925 — 2370 337.5 400 280 720 6382.5  1046.8  4396.56 -1985.9
NT 1350 925 — 2370 731.25 — — 900  6276.25 1038.21  4360.48 -1915.8

TP 1350 925 630 2730 318.75 625 250 330  7158.75 2082.69  8643.16  1484.41

Sy T 1350 925 — 2730 318.75 575 290 735 6923.75 1895.64  7866.91 943.156

Average RT 1350 925 — 2730 318.75 425 290 735  6773.75 1784.535 7405.82  632.07
NT 1350 925 — 2730 665.625 — — 900  6570.63 1723.725 7153.46 582.834

1 :2013 AFHTHE R B 4 100 JC - 1152014 AFHTHER B A 4 200 JT -1
Note: The average price of Xinjiang soybean is 4 100 per Ton in 2013. The average price of Xinjiang soybean is 4 200 per Ton in 2014.
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