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Abstract: In order to study the effects of straw mulching on soil moisture and heat, and soybean growth in black soil area of
northeast China, taking Kenfeng 16 as the experimental material, based on the field experiment, four treatments were set up,
including straw surface mulching (T1), straw returning mulching (T2) in 0 — 10 c¢m soil layer, straw returning mulching
(T3) in 10 =20 cm soil layer and no straw mulching (CK). The effects of different straw mulching on soil water and heat,
soybean growth and yield were compared and analyzed by measuring the soil temperature and water content in the tillage layer
during the growth period of soybean, as well as the growth indexes such as soybean plant height, stem diameter and leaf area.
The results showed that, at the beginning of soybean growth period, the moisture content of 0 — 10 ¢m soil layer under T1
treatment was significantly higher than that under T2 and T3 treatments. In the 10 — 20 cm soil layer, the difference decreased
gradually, and in the 20 —30 cm soil layer, the difference became larger. Straw mulching could affect the seedling emergence
rate at the early stage of sowing, but T1 treatment had the best seedling emergence at 10 days after sowing. T2 treatment had
the best effect on plant height, stem diameter, LAl and yield of soybean. Combined with statistical analysis of the differences
among different straw mulches, it is showed that straw mulching had a certain effect of preventing heat transfer, growth,

photosynethetic characteristics and yield of soybean. The O — 10 cm soil layer with straw returned to field and mulching is the

best treatment.
Keywords : straw mulching; soybean; growth; yield
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Fig.1 The changes in daily temperature and precipitation during soybean growth period in 2020
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Table 2 The group photosynthetic potential of soybean 7 m? -d
KB HrEE Growth stage Tl T2 T3 CK
i W—IFAE] Seedling stage-Flowering stage 552766.55 607716. 15 587934.25 597597.35
FFAE I —45323] Flowering stage-Podding stage 595067. 80 667163.95 643211.35 614937. 25
HESEM— R Podding stage-Seed filling stage 835717.95 925202. 80 883992. 00 848764.45

2.3.3 FRMeE  EEFRRIEHEYDCE R
BRI G A AR RIIE HEDE AR 1
75k T1.T2 T3 kb 3A CK KA F AN T-2435
[FE%5 50 4.21,5.06,4.96 Fi14.43 g-m > +d ",
L T2 drlr] 3 o th# 3 I, T1.T2 T3 1 CK
AL RAE B I 2T AR A i R AL R T T TR R 4 52
3, RS2 R) A 2R A 45 5 22 ORI B A R (R, T2
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T AR SR S , 06 5 Wl AR AR K T 4%
P, & W52 mfEY r= i, SRR UL, A [F S
w5 7 T RS R /N R I T2 > T3 > CK
>Tl,
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Table 3 The net assimilation rate in soybean growth period Hfif gem2-d !
H=-F BB Growth stage T1 T2 T3 CK
THIH—IF £ Seedling stage-Flowering stage 4.11 4.57 4.54 3.93
FFAEI—LZ5 963 Flowering stage-Podding stage 2.58 4.06 4.02 3.30
ZEIIH—ERI Podding stage-Seed filling stage 5.93 6.56 6.32 6.06

2.4 BHESNAREFEREMBEZHZ M
ANRIFE #1735 7 2O K G 7 i S HAR B Y52
MR L% 4 T2 A B kL EE A RR A ROR B
e, B MIERW A RAL, T3 K2, Tl e 2g, T2 Hiik
ARk B e T1, T3 Fl CK 4r %138 fm 7 8.09%
2.20% F15.30% . BT [ RS A1 55 7 AR

TURLEE | FRRORL BRCRN B SR B 5 e A [ 3
LA RN, T2 P2 a8 T1 T3 i1 CK 435
HAINT 11.43% .5.02% F17.99% , 7] WA [R5 FF
78 5 7 2 e SRR A SORE B s L 3E R 0 T R
KRy =im 5 EL R B T2 AbEE A 4 Fl b B e )
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Table 4 The effects of different treatments on soybean yield and its composition

AR IERL L
Yield/ (kg-hm ~2)

FRRA RO

Seeds number per plant  Pods number per plant

b3 ZE R [EpoAin /S8
Treatment Empty pods rate/% 100-seed weight/g Plants number

Tl 11.77 £0.31 ab 27.2£0.28 a 18

T2 9.86+0.24 b 28.5+0.23 a 18

T3 10.46 +0.52 ab 27.9+0.19 a 18

CK 13.72+0.41 a 27.4£0.35 a 18

90.1+6.34 b 31 +0.73 be 4431.44 £513.26 ¢
97.4+6.83 a 39.4+1.23 a 4937.96 £425.33 a
95.3+7.26 a 37.3£2.13 a 4702.09 +393.12 ab
92.5+8.21 ab 33.2+1.04 ab 4572.56 +405.33 b

RS RNG P 0.05 K F- 2257 B3 (P <0.05)

Note ; Different lowercase in the same column indicate significant difference( P <0.05).
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