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Effects of rice-straw returning to the field and fertilizer application on soil
fertility and wheat yield in rice stubble wheat field

JI Shi-yu',  WANG Xu-dong', SHI Si-bo>, CHEN Wen-bo', YE Zheng-qian', REN Ze-tao', LIU
Zhang', YU Zhen-wen’

(1.College of Environmental and Resource Science, Zhejiang Agricultural and Forestry University/ Zhejiang Provincial Key Laboratory of Contaminated Soil
Remediation, Hangzhou 311300, China; 2.Soil Ecology Laboratory, College of Resources and Environmental Sciences, Nanjing Agricultural University
Nanjing 210095, China; 3.College of Agriculture, Shandong Agricultural University, Tai’ an 271001, China)

Abstract: In this study, rice straw was used as the research object in field experiment. The fertilizer levels (C)
were 0, 70% and 100%, and the straw returning levels (S) were 0, 50% and 100%. There were nine treatments. The

effects of different combined application of straw and chemical fertilizers on soil nutrients and winter wheat yield in different

were studied. The results showed that the combined

e F 7:2020.03-03 application of straw and chemical fertilizers could

ELWH: HEARBAILESTE (31601271) ; #iVT4A A R B3
&IH (LY16D010010)

YEE BN BT (1996-) , 20, WL M B F o A, B +
el 5 R A bR 5 W % U AL R BF 58, ( E-mail ) effect on soil available phosphorus content during the
1061386135@ qq.com whole growth period of winter wheat. Among them, treat-

significantly increase the contents of soil organic matter, a-

vailable nitrogen and available potassium, but had little

BIEE : TIEA, (E-mail ) wangxd@ zafu.edu.cn ment S,;,,C,, had the best accumulation effect on soil or-
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ganic matter, treatment S,,,C,,, had the strongest ability to improve the content of soil available nitrogen, and treatment

S50C had the strongest effect on increasing soil available potassium content. Under the same fertilization level, straw retur-

ning would increase yield, but the amount of straw returning was not the higher the better. At C,, and C,, levels, the yield

components of winter wheat, such as ear length, plant height, grain number per spike, and thousand-grain weight, in-

creased with the increase of the amount of straw returning. Correlation analysis results showed that the content of soil availa-

ble potassium played an important rde in increasing wheat yield and its components. Three principal components were iden-

tified by principal component analysis, and the results indicated that the comprehensive score of the Sy C,,, treatment was

highest, and the second was S,,,C,,, treatment. Therefore, based on this experiment conditions, the S,,C,,, treatment and

the S,4,C, treatment can maintain high soil fertility, promote wheat yield, and realize rational utilization of waste straw.
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1.2 RIiEit

B3 AFEFF L K (3 AN ARt FH 7K S, XA
RHEHLIX AL HES] 9 b BR 3 kR 3 27 NN,
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Table 1 Experimental treatments
JbF FEATAIXT IR (%)  AEIEAXT AR (%)
SoCo 0 0
SoCa0 0 70
SoCioo 0 100
S50Co 50 0
S50Cro 50 70
S50C00 50 100
S100Co 100 0
S100Ca0 100 70
S100C 100 100 100

1.3 MNEmMEKRSHAE

ST EERI (1L A 13 H) K3 A 23
H) B (5 A 21 H) RE RS A/ MNX A
FEIEIO0~20 em B2 LREIR A, W22 48 b1 0 Bk fir
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EN L RIIRESL T 2019 4E 5 H 21 HUERE , ERR
o A AR P A R 2R IR BN

FH Excel 2010 341 SPSS17.0 #4447 )5
2253 HTHl Duncan’ s B PERG S | HL3A [R) A B TE) 7
P<0. 05 KPRy #E P22 5% R OriginPro8.0 4
2R RIE . SR SPSS17.0 B4 3647 32 43430 #r
ARSI BT A EH T, Il s b, R
R3.6.1 #KM41Y corrplot PRELELIEATHE T T, 2l AH

2 HERE
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Fig.1 Physical and chemical properties of soils in different combined treatments of straw and fertilizer in different wheat growth periods

23 NEFEREMBRERSTIEFRSBEFHE
BA ST EEXS

X/ INAE PR AR 5 IRy R T e A T
BT AT HSE ARSI (18] 2) o 20734 (Princi-
pal component analysis, PCA ) , J& 4B 4575 10 22 [8] A ¢
KA 24 R IEAT R AT R TT % B RS A []
SR 22 SR, TEA TSR rh X &AL BRI PR 7 i A7
FH AT, B L E S PCL T 22 BT ER R R
57.45% %3 2 FIlor PC2 W7 22 5T N 19. 52% 55 3
FERIY PC3 ITT 22 TR N 15.14%, —FH Z Fi

92. 1%, TUMERLENITAFEE . HE 2A Afi4
ADFR AT ESH, VLA A B 22 ) 25 540K, R AR HE
HIEPAE AN PR AR, AN RIS FFIA 5
PR RS AL FEAE 3 A0 BB 3,
ANTFIAR S A A PR AL ST 2R 5 A5 53 B KRB/ INHES )
S50 G0 +S100 G100 +S100 G + S Cion + S50 G+ S G0+ S100 Co + S0
Cy-SeCoo ADHE S, C o0 MY T IFEFRI KA B ™ 1 1) 7K V-
150, TARHE S, CofiefiK, X ULBAFEFFIA H BERS 12 = 1%
For et A B I, LA AR RV AR G, P G
FHA H S5 BCER SR



FRFIREE  FEAT A -5 A ATt % 22 T SRS L 2 7k ) 50 1185

x2 AREBEFTEHESHERELENNEFEREMAEZNZME

Table 2 Effects of different cambined application of straw and fertilizer on wheat yield and its component factors

Fei 73] K

AR Lk

X R Gk RE
isiil (ke/hn?) (om) Com) (x10*. 1 hm?) iR AL (g) 2R
SeCo 794.44i 49.67c 6.92¢ 179.92f 28.83d 33.57g 0.33¢
SoCqo 1927.13f 55.00b 8.50b 205.72d 50.22h 35.97de 0.36bc
S Cioo 2 398.80c 58.83a 8.73ab 209.58cd 53.67ab 36.53cd 0.38bc
S50Co 901.59¢ 50.23¢ 7.14c 183.51ef 38.56¢ 35.13f 0.35bc
Ss50Cro 2 027.35d 58.33a 8.63ab 214.22¢d 53.56ab 36.75¢ 0.40ab
Ss0Cig0 2 460.49b 59.60a 8.98ab 229.11b 56.33a 38.53ab 0.45a
S100Co 869.41h 51.08¢ 7.42¢ 190.07e 40.78¢c 35.60ef 0.37be
S100Cr0 2 009.70e 60.28a 8.75ab 216.27¢ 57.17a 37.97b 0.40ab
S100C 100 2 689.19a 59.57a 9.41a 248.43a 56.67a 39.15a 0.41ab

FALFILER 1, NF/NG FRERR AR 0.05 KTV EF BE,

o A ° B 1 2 3 4 5 6 7 8 9 1011 12 10
o .
0000000 -00 [
L 90000000 +00 '
R ' 0000000 <00 |
] ‘9000000 +00 0.4
s oF - 0000000 200 ||
= ‘0000000 0000
£ 9000000 ©00
1k 8 . ® -0.2
90000000 - 0000
5 N0000000 06000 | s
i - =0 ! 1 9000000 * 0009 0.8
l 2" 12 ®
PC3 BN 48 eec@l
(15'14%) v S %% kk NS kk kk kk ok sk kk kk kk kk
0 SCy A SCpup B SC @ S10Coi ¢ S10Cri C %% sk %% sk k% kk k% %k k% %% k% NS
S100Coo0 S,Cps A S, C, ¥ S,Cy SXC *% NS NS %% NS NS NS k% *% %k %% NS

A AL 1, B I 177 2 R 3 BRI 4 BB 5 B AR 6. TORLBUEL; 7. 207 R 8 A LT 9 AR 405 10 A5 A0 ;
11 H0O 5 12 pH G ABAE ;S FEAT s SXC FEFFLALHEC I, AEAKL (n)= 27, ns FRAMRK, » FORBZFMRK(P<0.05) , = FRW R H AR
(P<0.01) , [BIBIBCR B E MRS R EUEROR , i O AURIEM S 2L @R AR,

2 NEFEMEERSHEBAERNERS DI (a) EXEHEXSH(b)

Fig.2 Principal component analysis (a) and interaction and correlation analysis (b) of wheat yield component factors and physical and

chemical properties of soils
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M B R AR M AR, O T RS AT S5 AL
X 2 A EZRAN R AL B S B AT AT
LH AR (B 2B) TR | SRS ATk FURT 4k
RE LA R = 2 A 58 EAR I L SR 0y /A2 7 i Je
AR R YA 0 3 b 3 (P<0.05)  BR
FER AN, BOPRS AR TR A 2% TR A 24 A I 2 e
Wl M (P<0.05) o BR pH Fb, i AL I X HAx
B IR bR R A 23 8 B35 0 (P<0.05) . F& AT
i [H 55 A IE E it %o = S5 LI | B e 2 A Al | T
RBR N RO R R REIRR R,
FEAT 4 F5 A RS BCTHE XS 357 70 (8 FLAR 00 25 T
X /N 7 i A LR R A HAR ROV

%3 AAEATHESUERELENERSBIRESHES
Table 3  Principal component scores and comprehensive scores of

different straw returning and chemical fertilizer treatments

kg RS W2 For W3 ERS Ge R

(PC1) (PC2) (PC3) 55

S,Co 125.315 26.801 -12.418  81.799 9
SyCao 172.306 11.088 1.370  110.045 6
SoC 00 190.135 5.633 7.872  121.078 4
S5Co 143.844 31.324 -16.100  93.709 8
S50Cro 186.459 14.238 -1.511  119.066 5
SsoCi0  212.355 14.089 -1.926 135.118 1
S100Co 143.996 32.044 -16.805  93.840 7
S100C0 198.464 22.726 -8.085 127.271 3
SinCio0  211.656 7.674 4.072  134.309 2
3 1

BT 3T T AR AT 4 5 A et o A
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