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Influence of different ways of straw incorporation on crop yield and eco-
nomic benefit in the Taihu Lake Basin

SUN Xiao-xiang"**,  CHANG Zhi-zhou',  JIN Hong-mei',  SHEN Ming-xing*, LU Chang-ying®,
WANG Hai-hou"

(1. Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China; 2. Key Laboratory of Water-
shed Geographic Sciences, Chinese Academy of Sciences, Nanjing 210008, China; 3. College of Urban and Planning, Yancheng Normal College,
Yancheng 224007, China; 4. Taihu Research Institute of Agricultural Sciences ,Suzhou 215155, China)

Abstract: A long-term experiment (2007-2014) was conducted in a rice-wheat rotation field in the Taihu Lake Ba-
sin to evaluate how different ways of straw incorporation influence crop yield and economic benefit. The straw incorporation
was sel as no straw incorporation( CK) , rice straw incorporation( R) , wheat straw incorporation( W) , both rice and wheat
straw incorporation( RW) . The results showed that there was a significant difference in the effect of ways and time duration

of straw incorporation on crop yield. Although straw incorporation had a certain reductive effect on the current crop yield, it

effectively improved crop yield in the next season. After long-

5 H #7:2016-01-25

EEWA LA L ERIFEBI TR H (1501080C) ; # [EH
BE 2 B8 i W 2 R E IS
(WSGS2015007 ) ; VL& A b B 5 4 5 2 4 10

term straw incorporation, crop yield increased in all seasons.
Grain number per panicle was the dominant factor affecting

wheat yield, while rice yield was mainly contributed by by

HLCX (12) 1002 ]; i1 35 4 # 4F 2 4 5 [ 1 000-grain weight and panicle number. Straw incorporation re-
( BK20160445) duced the income of farmers in the early stage. From a long-term

TEETA - Fh/INE(1986-) 55 T H2LE A 1, EE N SR perspective, economic benefit for straw incorporation was an in-
PEF S A AR TGS, (Tel) 025-84391205; ( E- creasing year after year. Treatments R and RW played a more
mail ) jssun2004@ 163.com significant role in raising farmers’ income.

WBIEE % &M, (E-mail) czhizhou@ hotmail.com Key words: straw incorporation; rice-wheat rotation;
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crop yield; economic benefit

B A £ L2 77 K B AN B B v, v [ R AT
PR R R 2 B MR AR R AR
BIAFE SRR T I A SRR, SR T A L
(2 IR 2R T AT IR Sl SR e B G H 4™ B, 2
N DRI TS Y F U, 51 T4k 2 28 AR
DIORTE , Unfp ik & a8 AR AR R AT, R A A AT 5%
be PR R R FR AR R R R BB FR5E LA A
AT RFSE R R TR )T

AT a4 R figp DA AT H -5 S BURS A IR
AN RIEZ — AR F A Al (1 %
$5 R ATIE B PR FF AN B s S B AL S bl
HE , Dol A BT T, 38 5 o A 25 AR e B A B2
YERT, © B R 4Rl mT 47 25 Ji& BF 5 114 T 1 R A
SR RERFIA AR A v FE Ol TR A
R — I ELHAT R RS AT R 5 2, Aok sz 3 A ¢
PRI EE AL, ARk 5 4R RS AR IR R AT AR e S
Tt i Ak BEOR P s 32 28 HLA i B BRI A2

VEAESE | B SRS FEIA HX VRS = i B 2 53K
fi IR EART T O TSE , E AR T fE
AR BRI 7 AN ) i T 5 305 20 XA
PRI  AATE T T B A
PRAS R A9 S ELAON T EAH DGR R AR T
PR MR R R (R PR Y B RS AT I8
FT, A7 AR 22 P VA 28 b D 22 6 24958 T B T 5 A
XL BERI R A2 P 25 AT AN [l ik D7 X2 & 2 A
Pt A S e Z K M XA g o
[l 25 44 AR AR 2 — LIRS S8 32 R AT IS
PR AT A BIR B Ml & #3255 3004
JIA AT 3 DX 2 i3 D) E AR R AL

NI ABIFFERET 2007 4 6 T A ) ) R A3z 38
5, LB AT AR H 5 2K (P AN BT Rt
AR I R RS AL ) WA N5 2 (5
i, B e AR AT T 7 3, AR B TR AT I 25
EROL T ERSATIE A SCHEOR SR AR s

1 MRSk
1.1 RIEXHER

RIS TEALM B IR KA A 25 3085 o B AR
2E NI IR S AT . IR TV 548 S T A IR X
PN (31°27745"N, 120°25'57"E) , J& At I #4

R 2 KU SEAT A A2 PR AR T B AT SRR
15.7 C, =10 CHBIIE N4 947 C , 4E S REK 5
1 128 mm, 4534 H BRI 3 039 h, X5 X 4258
IR Je 1 ,0~20 em BFZE AN . 145
R BHURE RSN 1.7 ¢/kg 33.0 g/kg, tiifit
R AR A B O 111.2 mg/kg (353
mg/kg 82.0 mg/kg, T 3% pH {H 6. 12, L3 i i
1.1 g/em’,
1.2 Rt

RIETF 2007 4F 6 HKFARKET LG, ot
157 ANEFAAERE (2008-2014 4F) , 3% E 3 FhASFT
T R EFE 2 H (RW) FfEH (R) (Z
R H (W), LR 22§ A 316 %) R (CK)
AAbE 3 R ES, A /DX 32,5 m* (5.0 mx
6.5 m) ,/NMXEIEEE 0.5 m A7, 56/ NX 3247
FE 2 e Ve PR B, KRS oA AR 1450k
FHFTARE , AP 1 hm® 3.0x10° 7 /NAE i
o4 % 19 5, R ERH U a7, =8
112.5 kg/hm® . FEAZEHS AT 24T N TRy 08 (A3 i 3]
KRR S em W) FEFFIE HECE SR 248391, 22
F i H A4 500 kg/hm®, BERFIA H 5 AEHS A W 4
6 000 kg/hm*, H A H, HEEE N 2 eom £ A,
AN AL B /0N DR #9324 2R FH Bt — it BE 7K« IR
(N) B (P,0,) . FIERAE (K, O0) 433l A 225
kg/hm’® 90 kg/hm” 180 kg/hm” , & Al iz 58 2448 /i
FT | FEEEAC L] 65% ~ 70% , B HEAE FEAE — 1K
Pt A BRIEVEFENE FRRAE A — it H
1.3 MEmMBSEAE

YED B, B0/ X B R AE P A R
BRI K RARRE 5 7R 1 m? 10 AR 0 /)N 22 Fl bk 90 A7 7
BORBERESE T, KIS XA iR (BT KR #)
Fzs g s B/ NXEE 100 7K REAERE RN 3 m? /)N
MR TR, i Bkn I+ it 1R B
A FIREA B BRI E TR BT i
14 ZEFUmSH

AR AR BE R K FEAB A A AT 3 45 B
AFEE , NEREFFE HEEARA A 1 hm® 690 TG,
FEAFER AL HAE 2 1 hm® 450 T AERL 3% 1
hm? 190 JC (345t AIE ) 7K 2% 1 hm* 50 JC 3 B4
IKREREFFAL A K 1 hm? 450 G, 22 A5 FFE H
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PEALZR FEAF IR S AL G AR BB P 3, s b
HEAH 43 AT 15 78 149 B AR AR BURE W BRI 3 3847
SR, A€ B AS £ RIS T340 T v ik 2 AE R ) i P, 55 T
i FH SR A i A 58 AR £ 184 77 WA 25 R IBORT W B b
(/NEREFFE AN 1 hm? 300 JT, K A5 H5 AT 34 H 4
Jifi 1 hm* 150 JG) 2 AN643 .

RIEHE ] Excel 2010 1 SPSS 18. 0 #E4740 3
S3HT, AN TR A 3 ] 22 5 2R FH 5 R 5 22 43 #T ( One-
way ANOVA) , ZH [LECSR ] LSD 2,

2 ZER55T

2.1 HFEBAFAMEM = ENRIT
FEAF L HHE AR 25 R R, b 7 NS 4R
SHER = AR R 225 (1) XFF/hE
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M5, I (2008-2011 4F) , A FG A (R) F8
R H (WR) /N = IR T AN HXIR (CK)
RS i H 5 R I R 3 B A X /N 7 i R A R &
WH (WR) P25 0% & FRIFS A H (R), Z /54 H
(W) P BN I8 X B CK) A P i, R W] 2 F
S H BB R /N e A PR R 3, RS FF
i JE 8 (2012-2014 4F) |, 28 5 45 01 )5 1
FFALH (RW R W) /NP7 1 1 1 25 5 T AN i X
HE(CK),2014 4F F5 4 f 4230 B (WR) | R fb ik H
(R) FIZZ T L B (W) /INZE 77 55t 43 0 38 17. 94%
16. 06% ,16. 90% , & FT- 14 FH Ab B[] %} /N 22 7 1 G
F2E5  RUIKINAREFHA B RE B E e m /N re
HFEE RS2 H (WR) X /N2 B3 P2 e Tk,
FREGAH (W) IRZ, FEFG A H (R) 8477155
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Fig.1 Effects of different ways of straw incorporation on crop yield

XFF KRB &, A% A 6 = i 52 5 /22
AR, 2008 4F  FEFFILH (RW R W) 5 ANA H X A
(CK) Z [ K F= i e A 3 22 5552009 - 2014 4F
FEFF A HK R = 4G it . A 2011 AETFIR, 7
FFEAUH (WR) MRS A H (R) ¥ 83 & FAKE
FH X R (CK) , 22 f5 38 (W) 7= 2 % v T 38 H X
M CK) , F B G 18 HX 2 2 /KA i 34 7= AR A B
i, FEFRG I R — 22 K R G R
2014 4F  FEERE 2 1 (WR) FEFE A H (R) A2 f
M (W) 7K FE 7 8 43 53 I 10. 80% | 10. 88%
3. 48% , VIR IFE AT X ZKCRg O 388 7= A H 5 38
H 7 M6, R 22 f e H(WR) 5 8R4 H (R)
PR

SRR TSI A = AN B,
ZAEFEFRIE T ¥hE W 2 B /N A2 UK AR i i, HL
FEFFIE X S Z2AE W) 7 A7 — 2 s i (RS 3%
T T RAEY ™ ny 4 E . RIS AR o i
RIS [ RS A1 34 F 7 2RV 7 o 1) S B Wil
MEEE1EM .

22 BEFEHAXMEMEHREZHZME

ANFEFEFEE T B i il s R AR
SRR HAERA L (FE 1) . WINEF R E &
KT FEFFIE A (2008 4F) | 5434 H XHIE (CK)
AL, RS FF I8 I FEAS [ BE L R A T /INZ2 A R 4
ORI TR o i, Hop TR B i 3 R R, RIS
FFid 5 22 ] /N 22 AR T o o 22 S /N 7
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3k T (R) FIRE 22 5 423 T (RW) /I8 A2 ok &5 Y
REARAE S oA W, RIE RS FHd i, 2014 45
FERBCRVREDRECE LI A0 30 035 B v | AR 0
AL AL AN I8 T IR (CK) A BT, A RIS
FFd 5 = 22 R 38 H (W) 1) /N A2 ROk B0 vy, il
B TR TR O RS RS 6 B (R) R ARG 42id 1] (RW)
AT TR

MR R 7 1 b 2RO R, A5 A ik 1 40 4

(2008 4F) , Fli FF340 HH % Feboer B 1) 2 ) 22 57 O g 5
% LHKAEFS AT H 2w, FfS A (R) SR HS
AR H (WR) BRI TN 18 H X IR (CK) A2
WH (W), 1Y 2N T, R 1 (W)
5RE&AR 2L H(WR) ¥ 8 E =5 T KREEE IF
FRAR T TR, I S RS AT 38 [ S, 2014 478
B LL R IR W E . FEAR A AR T KA
FEE, T = KRR TR R 22 A

F1 RAEAEFEHAXIMEYFEMHERNZMN
Table 1 Effects of different ways of straw incorporation on yield components of wheat and rice
INFZ KRG
ey TATEH o — ) Fo T A
Fr= R 1 hm?F#%k T o i FEE R 1 hm? FHEL T ot i F‘Eggﬁ
(x10*) (g) (kg/hm?) (x10*) (g) (kg/hm?)
2008 ANif HXT AR 42.0a 329.9a 44.47a 4 618a 124.9a 301.5b 26.26a 8 221a
Feifdi i H 40.9a 324.6a 42.67b 4 333b 115.5a 310.5b 26.40a 8 033a
Z 2 gt 42.1a 323.3a 43.04b 5 008a 125.6a 320.4a 25.39h 8 222a
&4 m 41.4a 322.4a 43.08b 4 289h 115.9a 327.0a 25.69a 8 209a
2014 NIk X RE 43.2a 392.0b 37.91b 4 776b 114.4a 361.0a 26.79a 9 569h
e i 44.0a 437.0a 38.84a 5 543a 118.8a 351.0a 27.07a 10 610a
F AL W 47.1a 401.6b 37.57b 5 583a 109.4a 342.0a 26.82a 9 902a
AR 4iem 45.8a 449.6a 40.15a 5 633a 121.4a 356.5a 26.91a 10 603a

[FI4F RIS A Rl PR 2R TE 0.05 KF B 225 3%,

FEFFE B 77 XM 2 5T R 3 B 720
WA P W g A1 BE AT 0 B, R A ads B R) 28 55 5
gt MR W SR 2206, R L0 9% 2014 4F
[ SR B PRI PR AN 355, /N2 B 50 kg 118 T,
BERE5E 50 kg 155 J0, A AT L T AR B4 7= Wi 45 15
VR P EEARXT L (R 2) AE R I 5 AR5, /N2
A W R AFIE T 2 4R KA IS ™ &k 4 1 %5 5 K
R P2 i w5 TN o RAT Ik BT s AR 22
PR oA A R (3 3) Wom R AR IE )4 (1~ 2
AF) BT Rk g 0 O B, R O A, R A RS AT
®2 BFEHAXATRIES®E

2.3

W HA S B AR P2 BRI, 2010-2014 4F | F
FFId 25030 a5l 50 e , I HAT ARS8 i a4
2014 4, FEF A H (R) (EZFEH (W) FEEZ T2l
HH (WR) Z8 55 2% £ 43 51 EL AN 18 FHXF R (CK) 34 1
hm?4 736. 217G .2 545.967C .4 537. 157G, X TAE
Yy s B IR/ AN BE RS A B AR 4T
MIBEHEVEF o ARG A5 S AT 8 B 28 55 38 4
M EERE, WK AERE, R EH (R)
I 22 Ak FH (WR) WF A = B8 B A 5 ik 25 1Y
YEM .

Table 2 The benefits of the increase of grain production for straw incorporation

el FhFFE 550

W= 2% (G, | hm?)

2008 4 2009 4 2010 4 2011 4F 2012 4 2013 4 2014 4F

N Tiftid H -672.03 -669.00 -177.87 -941.95 401.04 134.41 1.810.24
G 920.25 200.70 227.62 460.27 439.78 443.18 1 904.69

AR A -774.95 -401.40 -56.78 -873.83 532.59 641.76 2 022.46

P} Feiftid H -580.55 62.31 1 052.98 1 475.60 2 665.10 3092.20 3225.97
F L H 3.18 516.61 770.74 -105.40 -510.20 752.46 1031.28

[T 2 e | -36.58 1131.81 1 005.94 1.339.20 2 828.69 3 650.96 3 204.69
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Table 3 The benefits of crop production for straw incorporation

ZV5Rk 25 (JT, 1 hm?)

FEAF A H 7 =X
2008 4F: 2009 4F 2010 4E 2011 4 2012 4 2013 4 2014 4
fafkia m -1552.57 -906.69 575.11 233.65 2 766.13 2 926.60 4736.21
F & H 533.44 327.32 608.36 -35.13 -460.42 805.64 2 545.96
&R m -1501.53 40.41 259.16 -224.63 2 671.28 3 602.72 4 537.15
3 it i TZIM T4 FH AT 3 (%) J0F ORI 7 B2 DA BT 41 b

LRI, R AT ik B AR 7 5 (9 48 AR
HIR) A LERE 5T A RS AT ik T RERS 23 £ A0 57
IrBEREAROL R BE 5 K SR A KRB, AT
PR EY i I A S AR AT I T A 3%
SN - HEA P, W AR R A R A R A
JHT, HE AN ) P 3 582 0V 0 7 2220 ) o o 5
YONFEFFIL ARk 2 AF X /KRS 7 8 TG . 35 R0 0, G
BELWIG Tl MG 5 3 4 BB R IR
FRI& T 8 4FJ5 A AT 34 [ b A VR 9 7 £ 45 1 T
LIRS Bk AR S I 5T 45 SR 3R W BE A R FE
i TH AT FRB 35 I, 2K R /N 22 7 B RS B B T
#i2,

BT R AT AT TS R IEA — 2, F AR id
FAIA] , Res ads PV Ao/ N 7 i el | e S P
Xt KRR P EEATY IR BT — i BRI 5 22 A ik TH XS
YRR 8 RSN /N /N2 RK AR 7 1 FEAS 8 TH A
AAem, KIFEFTIE HREA UL IE /N FK R i 1
7 RE A A T AR 88 7 1 P ol W35

BT FEAE R, IR AT 34 FTAE [R] I 3
TCRRER RS, 1 T o0 PO B APRL Y B SR P R D
TR A BT A, X 5 2R A5 A A R T T 4 2R —
B AR AT AL BT K RS R AR A
BN IARIBFN R (B P 1 KRS TR
LK G RMENIAE VRA A R TSI —B

AT I FIB AR RETR A S M Ok T 22 Bk i
FAT IR R T 3B A A, ik 22500 55 2 J1 Bl
LA WA W R R RS AT A8 AT 22 5 2%
g IR (HBE A AR = VR TR 5l , R ATl T A E—
FERE BIIN T 2005, R B AR B a5 RS RS
i TH MRS 22 A5 s TG A P i/ T e 2% . H
HIT, BBORT 5 38 SR HOOUF A I S SR 2 g il AT o 16
MAEFTIE AT 2 5 3 5w A 45 2R BUR DL

KAEREAT 6 FANE 5E 8 1951 A

AT FH XA 8 B S I e — N S Al ik Y
AR AT TARIE A, SN A B R
SIATTRG AT FR AR 7 RS2, X8 66 AT 3 T £
LVRGER AT TRV, BT ARFERSAF IS H 700+
SRR 5T, - R IR B AR A R BRI (TR
FKE AYLRE B BUEY ) YRR T
YIS R LR R, Ay T — 2P IR AR
e,
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