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Abstract: In order to explore the effect of returning straw to the soil on the soil nutrients in the black soil rice area of
Northeast China, a field experiment was conducted in Gongpeng Town, Yushu City, Jilin Province. In this experi-
ment, Jijing 816 and Jijing 88 were used as test materials, with two treatments of full straw return (S) and no straw re-
turn (S,) were set up for the study. The results show that: full straw return (S) treatment significantly affects soil bulk
density and porosity, lowered soil pH, improved soil aeration, and increased soil nutrient content, soil total nitrogen
content by 5.88%—7.92%. The content of total phosphorus was increased by 13.41%-13.75%. The content of total
potassium was increased by 5.61%-5.79%, the alkali nitrogen content increased by 6.05%-8.41%, the available
phosphorus content increased by 11.03%—-14.00%, the available potassium content increased by 24.66%-26.08%,
organic matter content increased by 3.20%-3.48%. Rice yield components, biological yield, harvest index were
higher than S,, and the measured yield reached a significantly different level.

Key words: Rice; Straw Returning; Soil Nutrient; Yield

hEE AR KRE, LI AR R E . BIRSAFE AN 10428 ORI LR IR EAEY)
R RIRF & A O TOR g it AR IR EAE FrE AW R WA AT Y 2 TR SRR
file R INE S L T RS BRI G A X
R B 34 :2020-05-18 B . FEIR E AR L R RS AR S AR A
BB : & WA BT 8 0F & 1T R 50 H (20200402004NC) S S A AL S B B R [ AR B

MR B Rk R RI T (20180201037NY ) 5 # MR 4A A o .
:v"'ff | .ﬁ%E’F = gﬂ: r'—EH:J:.&}g”: Fal el 2
BT FT = 00 B BOR B SE AL H (JIKH2019093 PR 15 38 SRS AT 28 B RO AL BT,

) 3 AL T R RV U 1 AR IR %8
TEER A T T (1996-) 40, 1, 5 5 A = AR O B 1 7= 1 IK A (Oryza sativa 1.) & N 28 519 MR AE
SEE S AR B Yy, 5 EA 50% Ze A7 0 18 Kb [ 70% 19

BRI B Eomail: cogyq@163.com AR K e T B AR XK A



240 A T A AT FXT AL A X SR KoK R 7 ek 1 520 65

[ AR 5.26X10° hm™ . A& B K ARG A 7= 5 0
MBS Y B E, EWRF S A 2
WO R, WA B LR RE, = —F BRI E LA
b FEFF IR H BB NS o3 1 B HE A0 R, B £
B HLBT, AR 78 s Be % 1 0 2R ) 7 = F
WK F8 £ Be g AR SEAE W AR K RS AE D
f A = IS I N S B o S i 7 MR T A vk oy
Z A A TR E AR AL R R XA G T 5T Lt D
AR SO 5T G AR A4 H X 4 b 2R A8 X 4 38 97 4 K
T 7= (R 52 ), o0 7R b B 0 R IXORS AT 36 H B9 AT 5

gp R Rt —E HIs R .
1 #MHE57H*
1.1 RIE R

T 2016~2018 4 7E 75 MAA fa B 17 = #l1 8 (126°
18'23.56"'E, 44°58'59.25"'N) AT 46 o iZ b X )&
Tl RBE R, TR 143 d, 4F 4 H
W20 2 674.5 h, 4F SR 5.3 C L 4FF BN
i 536.4 mm, My SRR L, BRI N R 4
PR A R AR B AP TR AN 1 R R

1 I LIEEREAMR

HE(glem®) 2E(gke) 2 (g/kg) R (gkg)  BEA (mgkg)  HREE (mg/kg) AR (mg/kg)  AHLUFE (ghkg)  pH
1.31 0.92 0.77 18.91 166.84 14.20 69.11 25.23 5.47

1.2 K&t

AR 55 SR F RE AL X 41 %3, % B RS FF e m il
H (S) FAS AFASIE H (S,) P~ Ak B, 775 A1 18 H &
9.0 thm’, 5 #F % A M 0.64% , & Wit~ 0.17%,
TN 1.19% A RK RS 5 R OR 3 ARl KT AR
I T 1 BN Fh T RE 816 AN RE 88, IR B3R A .
WK /NX K 8m, 585 m, LA 40 m*, 4% (N
46% ) Jiti JH 18 A 240 kg/hm?, it FH EE 491 4 JEE HE < 43 BE
JIE : FEAR=6:3: 1; 480 (K,0 60%)Jiti FH &4 90 kg/hm?,
Jite FH B 51 R i AR - AR =6 - 4 ; 4l 8 (P,0, 12% ) Jiti
M 75 kg/hm® /RN R — IR PR A

fE2018 -4 H 18 H , B £k KA 60 g, R ML
WEEEM;S5 A 28 HE Ak, [/ U B, 1B N
30 cmX20 cm, K FEAR o 24 Ho P Bl Y D AFSE 3
FEAE R 8.2 thm® AR HE AR R L 1 L1 AT 4 B AN AF
a5 7R BRI H AR KT R R R I 2~3 em, B A
e Ml S B IE — 2 1 At A B (S FHAT AL
AT o At ) 4873 5 A 487 B vk — 3
1.3 MERNBESAH*
1.3.1 X3 R

TE KRG AN, SR S A BURE I, B 0~20 em
BHZ L REIR S, B 5 1 2R XTI I ol s AR A
fif - H Y e AR Ak 2 43 B O 3 ) I E A% 5 4y
FEAR", A I R L IR 2 AT - 7818
s R HRE - ek 2R AR
A0 B9 il — SR ' JBE T I R R T R A T HK
5 AL SR AR B T b ok s AR R 2 T
B, M B R DN E 5 A HIL BT R FH A R -
A IR S B R I S 5 b A SR FH P 0 BORE R
FE, T LB FE S 2 BRSO I A .
132 =%

B, /N KIRRE 5 m?, A 3 W, Rk T

JE TR I RAE Y i SRS BT R, WG
2R BRI 5K MR 149% 57K %
5 R L 7 i, TSSO TR B, R B=HF
L= B/ R B X100% BN XK A5 10
FCHEATH I AR AR A TR
1.4 Sitsah

AR Ry )G AR R A TR 50 B 1
KA, BOA SCAL 2018 A . LA Microsoft Excel
2010 F1 SPSS 22.0 # A #4784 Ge 1+ A 43 A 5 R
K F & E N «=0.05 1B K 24 B
(ANOVA) , A7 AS[R) Ab B 8] 24 55 5 3 P AG 56 43 AT o

2 HR55H

21 TEFTHNTIEFTE . FLEE .pH M

F 2% 2 T, 5 R 816 1T A 88 7E F AT A HI 4%
T AR T 25 3R pH, B T AL, +
HERTE AWM T 6.06%.6.01%, pH 43 5 FE A T
0.74% .0.93% , 1~ HEAL B2 B2 430 5. & 1 1 6.02%
6.06% FHULTT UL, FEFFIA F S o] DARRAIS 345
{03 4 B SR

F2 FHHEHXMTERE FLRE pHAIR M

A AREE A HE(g/em’) FLBREE (%) pH
1.24+0.02b 53.21+0.03a 5.37+0.05a
H i 816
Sy 1.32+0.03a 50.19+0.03b 5.41+0.06a
1.25+0.05b 52.83+0.05a 5.34+0.03a
i 4 88
Sy 1.33+0.09a 49.81+0.02b 5.39+0.02a

Y < BRI 5 AR /NG R 22 Sk 31 5% 19 357K 7, S %
TRREFF A AT, S FoRREFF RIS I, )

22 BEFMIZTHMITENP . KMENKRAHIE
MR3IA A, fEFFEHAR T, HEP 4

A2 2 AP S R, 358816



66 B | | A A 48 %
#3 HEHZEHEHMNTEDEZEFSAENZTI glkg
A b B R X S AL

S 1.09+0.02a 0.93+0.05a 19.73+0.46a 27.03+0.37a

FHE 816
S 1.01£0.01b 0.82+0.03b 18.65+0.21b 26.12+0.21h
S 1.08+0.03a 0.91+0.04a 19.76+0.25a 27.11+0.22a

i 88
S, 1.02+0.02b 0.80+0.03b 18.71+0.17b 26.27+0.14b

0

HIHKE 88 L b ) e il 2 AP
Ay W T 7.92% . 5.88%, 13.41% . 13.75%,
5.79% .5.61% ,3.48% .3.20% .
23 HHILHWLIEFEIFISENFI
Hy & 4 Al 0, A5 FF b Ak BEAE R [R] 5 a2y
WERG T REh AR R, TR 816 FIE
B 88 + b mel i A = A AR T 8.41%.
6.05% , - 48 rf BB i oy R R T 14.00% |
11.03% , AR 3 1 53 42 1 T 26.08% . 24.66% o
F G AT L, G FF A H AL BR7E IE it AR 2% 2R R AT LA
B 0~20 em )2 355 R m AR T,

®5 FEEXKEEYTERBERIEHIR T

s Ah A (Y/hm?) WeRFEE (%)
S 22.69+0.89a 47.29+1.40a
FHHE816
S 20.53+0.97a 45.06+0.99a
) S 21.95+0.73a 47.93+0.96a
T 88
S, 18.57+0.81b 46.04+0.79a

=)

88 1Y A=y 7 it 43 3G N T 10.52% . 18.20% , UK
RIEHC I T 4.95% . 4.11% ., 7545 816 () 4=
Py 7 i TSR H8 B8 B A 3G, B oK 38 B ) 25 22
SR 5 R 88 I A Wy e i ik 22 5 1B KO L (1
WOk TR B AN

R4 BHTEMTEDELFESSEHPM myke 25 WEHEHEIKEFERFEMHKEZRNET
lﬁ'lﬁ: ﬂ\}ﬂ] ﬂﬁj@%ﬁ ﬁ@'{@% Eﬁi%ﬂq m%’%6ﬂ‘%ﬂ’$#iﬂ:ﬁ Eﬂﬁijﬁ%%?%*ﬁ 816 ﬂél]
. 173.81+1.64a  17.67¢0.57a  83.44+1.88a T ORE 88 YA R KL TR DA S SR BOR
a ., 16033:0.82h  15.50:0.54b  66.181.73b K F) 3 22 S KA AH S 8 0 ik 3 3
ss S 171.22+1.43a  17.42+0.42a 84.63+1.80a 2K R 816 A5 K 88 MUK kI . T
K S,  161.45:145h 15.69+0.24b  67.89+0.56h B ZE SR M PR B ET 421%.
24 FEFEBEIKEENTERBIKIEERI M 6.92%, 3.33%. 2.73%, 5.00%. 2.68%, 2.37%.
P 26 5 AT, RS AT IR T8 T KRS 0 A= i e 1.52%,16.00% .22.92%
i MR FE B, FEFFE HALEE T, & RE 816 Al
*x6 HHTHIKBEEHREZHZ N
i Ab PR TR (x10*H8/hm?) TR EL TR (g) LER( %) S = (t/hm?)
T S 340.57+30.21a 143.92+6.78a 26.910.32a 89.99:2.00a 10.73+0.40a
" S, 326.78+26.33a 139.28+5.37a 25.61+0.15a 87.91x1.51a 9.25+0.48b
T—_— S 363.88+41.62a 135.09+14.10a 24.18+0.60a 90.38+3.19a 10.51+0.22a
" S, 340.33+30.21a 131.50+5.22a 23.55+0.70a 89.03=1.71a 8.55+0.65h
3 W % HE g A= RS A IA S A R RS LS B
: ()

3.1 HWAEHLERE.FLE pH IR

S M AL R A RS A L IR Y
AR, IR LR B B WETERIT,
5 FF 30 FH AT DA Bl - S A M BT, IR R A R
A pH , 38 K - e FLBR BE , A A T b e SR AL
el RS AE R R, RS AR L B AT LARE R -
A HONT pH, 3 i - S FL B, 3K 5 I 5 4 AR
WFFEAE R — 2, B DR Al fE 2 AG AT 34 TH BE 18 F £ 1
VSRR IE B0, A FL BB 30 O, 7 T AR, 12t 1

A BLBTTE o3 fif ot B v S5 72 A v Rl P2 ) 01 A
MUER , HLW1E 9 20 5% BB 08 14 in H &80t , SO0l + 4
pH FEAL,
32 HMHIEHWLIEANRMFSRKIAZMN
AR ) R R R A TR, B
R A DL A B B SE R S, LIRS
& R P R A KT A B SR T R L X
TAEY A= B 0 U, RS FF A H RE g 1
g G HL A, B R Ay R RN
P& A AR ST P S RS AT R S HOAE L, B



240 S AE TR AT I TG 3G A A DX R SRR 53 B KR 7 ik 5 R 67

FFaf G BT 0~20 em L3P 2R 40 .
ST R LR | R A AL
X5 R H A2 I 4 R — 2, A AR Rt A
KON RS T i6 H 25 52 ) B &, Y nT R
Q1 E B B N W~ W DS = v e o e
SIS, A e R AR i TE RS R RS
W BOR IRy, HE M L IE 2 A
B, AR S it A UIE AT R A 4 HE b s g
FEATIREE, PRt AT DS T S T s s R i
T 5 B 857 A M 7 3R
3.3 HEHTEHMAKBEEHNFME

TR R 77 i b B R R A A A T AR AR
FERLEL A5 SR AR, R AR A T RE 98 A R4 P
AU P AR T R R e e B BRI AT e B R
R, HORE HAS A1 8 B, 78 PR F5 K 2 B ] DL A
FF 1 T3 i 1 32, A 00 A5 T v 95 40 I R, F
% WAFS FF 8 AT DA R 47 i 7 A P R
& 3 37 43 W S A A HT, 3G I A= By 7 R iR 4
B, 5w E, AR R AR A S WS
KRG B AR R R E AR W MR 48 4k
RBP4 & 7K R ™ i, 18 3 3 22 K OF X 5 R
B AFWOIF S8 45 I — 3, ZERS AR [ B35 3 24
TR 77 43 L) B ToAIL R 3l b 7, SEZR T K
A E IR WA R et B i 3 2%, 35 T AR R X%
S, B AR R R A AR T KR
TR 9 K B ORIORF L HE S 25 50, T 4R v AR
L R R e T R AR T, PR
T AR Ty SRR T KR

4% i

ATXIGWT T T R AR I FH X 7R JE 8 R X 1 0
F5 o3 MUK R 7= B RS20, 45 2R 32 W, 55 AT A e
FLAH L, A AT 0 FH AR 1 AT pH 380 T
TEALBIRE T R e R e 2 6
ik RSO R A LB SN T KA
7 RSO 5 B, ST IR 4 R R R
R TORCE IR HEmT R TR

S Mk :

[ 1] LiH,Dai MW, Dai S L, et al. Current status and environment
impact of direct straw return in China’s cropland—A review[J].
Ecotoxicology and Environmental Safety, 2018, 159: 293-300.
FEaR, M W, BRI X AR RS A5 IR LS R
BUR 5 KA M1 R ML 27 41, 2017, 48(5) - 1-21
[31 & 2, JHFEE, K %% SRR M R 50 R 2458
TR A 1 7 4 5 A AAOE BURRAE (D], b B O B2, 2015, 48

[2]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

(5):1023-1034.
ZEORE L ) R W AR LB R G AR E
4[] R ERA BB T, 2021,36(10) : 1184-1193
Shan J, Yan X. Effects of crop residue returning on nitrous ox-
ide emissions in agricultural soils[J]. Atmospheric Environment,
2013, 71(Complete): 170-175.
WooIEL e RR L AR KR AL BLR B A T
AR ,2011,36(2) :40-43 .
ik R RS SR MEMG , 45 . T 5 DM 2B 5 FF 8 H i A
Xt 4 HE R R AT R0 SR R AR 5 ). T Rl R
2£,2017,50(13) : 2624-2634
TARE BRI R, B 5, SRR B A RN ek X A
FH A= 38 55 43 B PR R K e 7 k1) 5% W (J]. W0 VAR Ml 2 i
2019,31(4):624-630.
SRR WL PN RS RS AT a1 A AR
AW B AR S TR BE B 5 W (], v R AR 2, 2009, 25 (14) ¢
263-268 .
OB R MR E R A X A B bR B K R
Y52 I [J]. V4 R Al K 2% 24k, 1995 (5) : 436-439 .
ok RN ZE 4 k04, S FORRS AR sk s 4
BRAL PR 0 7 Ak B X g A /N2 AR K s (], v R
KEFFAR,2003(S1) :42-46.
B REEE T, & NS T RS AR AR X
5 R A R B K TR RS (7). 3 5 Alk 2 4, 2019,
47(4):52-56.
ST IN7S 8 G VAR B I o 7 Y B LTy T & e e
AL MR B2 5 E K ()] Ak TR 2= 4, 2017, 33
(15):168-176.
MRBrer, it £ 5% R R, % NERS R B XK R
HE TR 2 M ()] /Y 24 45, 2009( 1) : 54-57 .
WO HEUDE, U, AR AN R 2 R A A X KRR A
KB SO TR R ()] YT IR A R4, 2018, 46(20)
47-51.
W BHWE , e 4 XU, 45 AR AL b DXRS A1 38 B 5 =0
XFKAEA T AR B R W B ()], AR 2
i5,2018(5):137-143.
i ol S e 7 S A 2 VT PR G ol 1 N LV R [ AP R
Al R, 20001 33-79
XSk . B B AR 43 AT 5 ) T A A (M. b5 o A v
Wk, 1996 :31-37.
RS T . S 52 ) OB M. WA RV AR LMol KA i
Jif At , 2005 : 17-50
LhppAE G R P, S B b AR X PR A
PR A T A 5 A B RR AR AR 5T (). K R R F 5T, 2005
(1):17-21.
WEEZL PR R, TLWR, 55 . JE R RS A 42 i i 1 4 7K A
TR R L. -3 5 1EY,2019,8(3) :251-257.
XA 4EE P B, R - BT RN
AL BFFET]. H AL R, 2015,40( 1) : 32-36.
BAkTh 2 BRI L REATE I S BEE O X A R
SR AE A T A B JRD 7 A 0 R [J]. K PR R
2019,33(5):272-280,287.

(F#%89mW)



24

JI R A KT G B 1A 20 07 1k i P H SR SRR RS 89

14 B ¥ AR Ui W J7 45 0 B A R R L T )
Bb, it T B 7 G R P K R A 22 ey, Rt
A df RHPUPE A | 4545 IR B 1 128 28 0 5 92 e £
(14 it 245 P 309 12 45 A R 0 B 0 1) S

5% 0k :
[ 1] BRSCHR, 2607 B B RIE , % . 6 KH0 7 500 Bl I 76 U0

M 5 Rt Al Z2 REVE 3 B (D). 48 9 35 4% % 0 2 41, 2018,19
(2):43-49,60

FUTES /N, 2R, 45 R IR 5K & R xt B T
Ptk L), K BR2£,2010,18(2) : 107-109

Y R N I - e 57 S S o 10 e o S
I E PSS E (1] AR AL B2, 2016, 41(2) < 62-66.

XA, LER Y B, % 2015 TR E B K E T B
AR SRR A3 B D], Hh BB R ), 2016, 36 (5) 1 45-47.
B BTN A S TR RO R & R TR EE T
M5E [J] MR, 2015,41(5) « 145-147.

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

XS Bk = BN AN R 25 500 Bl 3 T2 K P 8 v s R

WFFEIT]. B AL R, 2013(7) £ 134-135.

TGN, TARE . ORI B RS (M e R E AR

M R, 20191 31-32.

JEL/INHE 0 S FE 3 . KRS R R R AR B A 4

RG] P E A5 B, 2013(23) : 113-114

AR BRI Ay, 5 BRI A = 5 R

LY & A BRI 3 L) mE R0k, 2017,11(27) : 13-14

B OBR, BLEEN, A . EOR T ET Rh b A XU Y X

Kex e 5 BT W R A0l , 2015(5) £ 52-53.

BN B ORI AS [ 5 R 1 25 R N TR 4 R VR B 1Y I8 K

JATM D] 2% - th R Al R4, 2019.

UM, 2R ol L ok WL, 25 45% 15 - R Tk - 108 gk BT

Tl A< 5 Xk 4% /N 22 3 B9t 3 H IRD B A0 9 D). AR b 4l Bt

2#,2016,41(6) : 82-85.

IRATE L B IR BR B R oK A A O AR

WM. A6 5 - v gl A, 2019 £ 9-10.
(Wit

£)

(E#EH677)

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

MM, EAE B 5. AR 0 H O 51 8
THE DX S8 0 PR R K AR 7 5 W (D). N A A R
2019,30(1):224-232.

W&, 707, m WA RS AR pcad BXE R 2R
R L2 RS AR X BRI, BRERY 4, 2018, 39(1) : 355-362.
BT, R, KRIEE SF L RAEHY X B ORFE AT L T8 A
HUEELR MG B AR B 5 HE R[], A AL AR ML FL 42,2016, 41(2) -
44-49.

BT, 22007, 2230k, 45 L AR 0 A AR ORI OR TR 3K
15 BE AR SR TR 2 (0] P AL R AR 22 4R (1
SRR, 2013,41(4) : 161-168, 177 .

FRBH LB 4R, mIUE RS AF GO X DR G 9 5 A 1 R
J7 BN TSR] 2R A5 ], 2019,39(6) : 2168-2179.

Bai L Y, Cheng Z Q, Chen Z B. Soil fertility self-development
under ecological restoration in the zhuxi watershed in the red
soil hilly region of chinalJ]. Journal of Mountain Science, 2014,
11(5): 1231-1241.

AR, FFPRHR , B/INAL A5 AR D 2O 3R T S R
KA A BRI, A A IR, 2010, 19(4) : 945-950.
SEALME, sk oR, B SE AT L 5 08 Ak it 200 i T
R S R S RS )], AR AL AR S 41, 2019, 34(4)
158-166.

Ren W J,Liu D Y,WuJ X, et al. Effects of returning straw to
soil and different tillage methods on paddy field soil fertility and
microbial population[J]. Chinese Journal of Applied Ecology,
2009,20(4): 817-822.

B g0, M]3 IR AT I X b S R f R B
R W R RS2 0] H R Ol B, 2019(1) £ 13-20.

TR, ARG, A VIR X e FE R 3 LT R

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

B A A RHIE L] Bl B2, 2015, 32(10) £ 1548-1554.

Hooor, W, EAEE A RS AT IR H X /N - K AR AR

oy S AL P BT R e R S (). 2 ROl B A

2016,44(29) : 107-109 .

Hu H X, Wang Y F, Chen Z, et al. Effects of straw return with

chemical fertilizer on nitrogen and phosphorus leaching from

yellow cinnamon soil[J]. Journal of Soil and Water Conservation,

2015, 29(5): 101-105.

B OSCBREET S B, AR R /N2 RS AT AL B O 2R

V0 G b 5 K A T 3K RARE M 1 5 e 1], e

WA ,2016,49(15) : 2898-2908 .

B it RS0, 52 B, 45 R 6 4 B KR AR IS R

PR A B X S HEAIE 3 149 5 W ). 7K AR 5 2441, 2006 (6) «

141-144.

b 3/ O G B I A (1 (0% (N T 2 ) T

NE XS AR 877t K N AHRI T 3 (0 52w ). £E 28 2% 2= i, 2018,

37(12) :3597-3604 .

XIBCE AR ¥, 9k B, 4F RS AR I R B AL I NG i

X A A S e R HA PR 1 1 52 R D). v e S

#H,2016(6) :68-73.

WG B VRS BREE A R ARIE A AR O SO0 R

R 77 A B - NS g R 5% 00 [T, 52 4, 2018, 55(1) ¢

247-257.

T EERAE RS AF RS AT I T 5 e S 2% 52 il

et BRI 80 K™ 18 &2 ma )], b AR K, 2019,25(3)

60-64 .

MW T, R E SRS X R AR H &

FEREI AL TR LR, 2014,39(2) 1 42-46.
TAER A %) &)



