TR AR R 22224 2018, 39(5): 1-7 http://xuebao.scau.edu.cn
Journal of South China Agricultural University doi: 10.7671/.issn.1001-411X.2018.05.001

ERAL, BRHEAK, i, 45 FEATIA FHAN M AT 25 06) + R SRR RS AR IR MA ). AR R AR 2441, 2018, 39(5): 1-7.

I BRI AR R S X IR R FIK B YR

EwA, B, & %, FWAH, X B, HEX
(FHRRLEKF RFR, F+k KA 130118)

FEE: [H I 1R FAEFTIE B R b R 25 50 LR SRR G AR K e . DR LR 508 887 1R NiRIeM K},
3 HHFEFRIE AR, 5B IRF AR AN NEAL 4 2 Bl B a0 N R AT K RS, I -l B . L3 AE Rk fe A
KRG IR. (5 F]5 A1 10 om IR FE I B0 B 7E 2 BEI 52 MRS B2 e 450K, AH R A A 04 H &2 4% 1R 28 IR A L 1
398 AN AL B 5l R Y 0.2~2.0 °C AT 0.3~1.7 "C o 20%- 40% F1 60% F FT 34 FH & 2 11 1 78 M5t Ak T 39E 5% 30
e m B B A AT 0.28. 0.26 M1 0.14 gkg !, B L3 A HUR & 820 ) B 2 & A8
AbEE 0.74+ 0.65 F1 0.54 g-kg', 73 BER K ARG 7 BEE 3 ) s T AN I AL 3 9.1% 22.7% F 17.4%, VKRBT AR
BE P EE m T AE A 19.1%. 17.2% 1 22.6%, BA 4L F K TP R B85 5w T A5 BAEE 4.5%.
31.7% A1 16.5%, PR 8 230 & T AREIEA T 7.3%. 15.2% A1 8.5%. (4516 JREATIA F AT I 7T o5 At 12 v 0%
B, Wit E#a MR MRS & KB ER. AL TR R R OKE™ &, EHRER AT,
40% FEFTIE BRI E TR 30 ) R R HE KR A K7 TR B A -

KBEIR): /KR MO 25 FEFFIE I 3E3REE B K P i
FESHES: S318 HRFRASRD: A XEHS: 1001-411X(2018)05-0001-07

Effects of straw returning and plastic film mulching on soil
environment and rice growth

WANG Xiaohang, GENG Yanqiu, JIN Feng, GUO Liying, DANG Kun, SHAO Xiwen
(Faculty of Agronomy, Jinlin Agricultural University, Changchun 130118, China)

Abstract: [Objective] To investigate the effects of straw returning and plastic film mulching on soil
environment and rice growth. [ Method] ‘Jijing 88’ was selected as test material. The field experiments were
conducted under three groups of straw returning amount and two kinds of cultivation mode (transplanting with
plastic film mulching and transplanting without plastic film mulching) to measure soil temperatures, soil fertilities
and rice growth traits. [Result] The soil temperatures at 5 and 10 cm depths were significantly affected by
plastic film at tillering stage. The soil temperatures of the treatments with plastic film mulching increased
0.2~2.0 'C (5 cm depth) and 0.3~1.7 C (10 cm depth) respectively at the same straw returning amount.
Compared with the treatments without plastic film mulching, the total nitrogen contents of soil at 20%, 40% and
60% straw returning amounts significantly increased 0.28, 0.26, 0.14 g-kg ' respectively at filling stage, the
organic matter contents significantly increased 0.74, 0.65, 0.54 g-kg ' respectively at mature stage, the tillering
numbers increased 9.1%, 22.7%, 17.4% respectively at late tillering stage, the leaf area indexes significantly

increased 19.1%, 17.2%, 22.6% respectively at filling stage, the total accumulations of dry matter increased
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4.5%, 31.7%, 16.5% respectively, while the actual yields increased 7.3%, 15.2%, 8.5% respectively in the whole

growth period. [ Conclusion] Straw returning and plastic film mulching can increase soil temperature, soil

organic matter and total nitrogen contents, tillering number, leaf area index and dry matter accumulation. Soil

temperature, soil fertility and rice growth perform best while straw returning amount is 40%.

Key words: rice; film mulching; straw returning; soil environment; growth; yield
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Fig.1 Soil temperature changes of different depths and treatments
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Table 1 Changes of soil total nitrogen and organic matter contents of different treatments wli(g'kg™)
i H Ab3 Iy BE LR il RS B
s A 0.82+0.07a 0.69+0.04b 0.70+0.06a 0.70+0.07b 0.47+0.07ab
B 0.42+0.07¢ 0.55+0.04c 0.72+0.07a 0.96+0.09a 0.55+0.08a
C 0.42+0.05¢ 0.56+0.05¢ 0.70+0.08a 0.42+0.05¢ 0.42+0.04b
D 0.83+0.14a 0.70+0.05b 0.41£0.11d 0.42+0.07¢ 0.41£0.05b
E 0.42+0.05¢ 0.56+0.09¢ 0.61£0.10b 0.70+0.06b 0.41+0.05b
F 0.60+0.08b 0.84+0.10a 0.56+0.11c 0.28+0.07d 0.41£0.07b
PR A 3.78+0.03¢ 3.79:£0.02ab 4.05+0.02b 4.24+0.05b 4.35+0.02b
B 3.81+0.03bc 3.89+0.02ab 4.05+0.03b 4.41+0.02a 4.48+0.03a
C 3.15+0.06d 3.51+0.03b 3.74+0.03d 4.34+0.01a 4.4140.02ab
D 4.214+0.02a 4.47+0.01a 3.92+0.04c 3.94+0.02d 3.61£0.03d
E 3.90+0.03b 4.00+0.02ab 4.36+0.02a 4.1140.03¢ 3.83+0.02¢
F 3.81+0.03bc 4.03+0.08ab 4.31+0.02a 3.94+0.02d 3.87+0.02¢

DA: BEEAR, 20% B2 W 2, B: BRAS R, 40% B0 F,C: BEASR, 60%RAAEEE,D: REBBSRK, 20%F54FiE
W, E: REMRASR, 40%FRBAFEE T, F: RERA R, 60%REAFEE F; 2 FHIEAFHMELATEZ, n=3; MFR B | R 5| 435
J& LA —AAR B T84, kR AT £ F R % %(P>0.05, Duncan’s %)

B. C: ¥R W5 B IR AL B LA AL & &
43 ) 3 2 e A7 AL B 0,304 0,30, 0.40 g-kg ' Al
0.74.0.65.0.54 g-kg'.
2.3 AEIACIEBRIKFEEKR T EERNTST L

o3 BERR VT 77 B W R 2 RO R G
KRz —. B2 R, HEE R KR 7 BE R
2, hb3E B F ZREEHER R G 57 28 RILFIEAE, &b
HA.CHIDERMEGH 35 K, I E ARG
542 RIEFNE(E . 20%. 40% F1 60% F5FTi6 H &
S 7 M AL R 1) 53 BE AT 4y BE AR 23 il = T A
TEEALTE 9.1%. 22.7% F1 17.4%.

A =B C D —E F
8
7
6
S5
X
x4
m< 3
W3 Y ¥
2 [ 2
T
L
1
0

7 1'4 21 28 35 42 49 56
tige/d

Az BIEFE AR, 20% FEATIE HI 5 B: IR FS 4%, 40% FEFTIE H &5 C: B

JEFE R, 60% FEFFIE M & D: AEEFE R, 20% FEFFIE H & E: NS

K, 40% FEFFE H & F: AR, 60% L H &

E2 ARERIBEEKDEDT

Fig. 2 Tillering dynamics among different treatments
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Table 2 Leaf area indexes and dry matter accumulations among different treatments
e T AR A H
&R EiiiE il TEH I

A 3.93+0.18a 5.63£0.15ab 7.23+0.23a
B 3.56+0.13¢ 6.21£0.20a 7.07+0.17ab
C 3.74+0.31abc 6.03+0.32a 7.55+0.36a
D 3.84+0.20ab 5.36+0.27ab 6.07+0.23¢
E 3.64+0.15bc 4.97+0.15b 6.03+0.21c¢
F 3.61+0.16bc 5.47+0.25ab 6.16+0.12bc

ahE THIFR B/ (kg hm ?)

IrBEM R ST A A EilipE RSN ] VESR I 22 ) EHH

A 1 904.2+241.73b 7 074.0+458.17b 1 743.0+414.25bc 10 841.3£571.95ab 21 562.5+648.07¢c
B 3172.7+173.21a 9115.3+440.51a 4 021.3£105.65a 11 717.5£710.15a 28 026.8+461.63a
C 2 298.6+260.01ab 8 886.3+238.90a 1193.74£28.01¢ 11 108.6£765.20a 23 487.2+508.08b
D 2 102.4+273.98b 5621.74239.71c 1 846.2+278.92bc 11 057.7£129.94a 20 628.0£142.61c
E 3298.9+381.12ab 6 329.14335.70c 1 126.4+562.95b 10 520.3+430.42b 21274.7£152.32¢
F 2757.3+463.18a 5753.2+437.27bc 2 347.0+£179.55¢ 9308.0+42.45ab 20 165.5£352.93¢

DA: BIEAS R, 20% AT L0 F,B: RS, 40% A LT F,C: BEBSHK, 60% R~ EHF,D: REBEBH, 20%FR4TE
WE,E: REBEAS R, 40%BAFEEE,F: REES R, 60%FRATE W F; & P RIAEH TR E £, n=3; HF 1547 F 7| 4%
J6 AR —AHRE B FH%, kw428 £ F R 2 % (P>0.05, Duncan’s %)

*3 FELEM~EREMHEZHER"

Table 3 Changes of yields and yield components among different treatments

s fﬁﬁfﬁ; AR L T A j{?}f; 5?)/
A 380+12.65bc 133.4£5.13¢ 95.7+£2.05a 22.3+1.12a 10 302.9+28.62bc
B 416£14.97a 148.8+4.71b 90.9£1.85b 21.4+0.16a 11 624.3+145.73a
C 388+24.00b 163.4+6.91a 84.9+2.06¢ 22.1+1.78a 10 615.0+450.01b
D 368+16.00¢ 135.8+3.83¢ 93.6+2.11ab 23.24+0.36a 9 601.9+238.96b
E 392+16.00b 146.6+4.98b 90.2+1.79b 22.2+0.95a 10 090.5+312.76b
F 380+12.65bc 159.844.15a 84.9+2.52¢ 22.1+0.70a 9 783.4+199.51b

DA: BIEAS B, 20%FAFE W, B: ZESHK, 40%R—AFEEZ, C: BRES K, 60%RZAAEEE,D: REBES R, 20%RBAFE
WE,E: REBEIRS R, 40%RBAFEE S, F: REBERBE, 0% A E®I; R PHIEHFHMELARE L, n=3; FA KBS AR
— A KRB FEE, R T AR £ F R 2 E(P>0.05, Duncan’s %)
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