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Effects of/ Continuous Straw Return}ng w1th Chemical fFertlllzer on the Carbon Rool

anq, Crop Yield of Rice- Rape Rotation Smls }
CAI Ymg, FU Si-wei, ZHANG Bo- -rui, HU Hong-xigng * , 11U W‘en wen' YU Jin-tao, JIA Lin-dong, LIU Yun- feng

(Anhui Provm(e Key Laboratory of Farmland Ecological Conservation and Polluuon Prevention, College of Resources and Environment, Anhui Agricultural University, Hefei
230036, .China)

Abstract: According to the positioning experiment of straw returning in the continuous field 7a, the effects of straw returning combined with chemical fertilizer on soil total
organic carbon (TOC), dissolved organic carbon (DOC), particulate organic carbon (POC), labile organic carbon (LOC), carbon pool management index (CPMI), and
crop yield in farmland soil profiles (0-20, 20-50, and 50-80 ¢m) in the Chaohu Lake area were studied. There were four treatments; no straw returning + no fertilization
(CK), conventional fertilization (F), straw returning + conventional fertilization (SF1), and straw returning +80% conventional fertilization (SF2). The changes in soil
total organic carbon and component content, CPMI, and rape rice yield in different soil layers were analyzed. Taking CK as a reference, conventional fertilization and straw
returning combined with chemical fertilizer increased the content of total organic carbon and components in the soil vertical profile, and the content of total organic carbon and
components in different soil layers decreased gradually with the increase in soil depth. In the 0-20 cm soil layer, compared with that in the F treatment, the SF1 and SF2
treatments significantly increased the contents of TOC, DOC, POC, and LOC by 14.23%-28.97%, 7. 86%-27. 01%, 16.46% -24.24%, and 5. 89%-6. 64%, respectively
(P<0.05). In the 20-50 c¢m soil layer, the contents of TOC and LOC in SF1 were significantly increased by 9.43% and 8. 34%), respectively, compared with those in the
F treatment (P <0.05), and the contents of DOC and POC in SF2 were significantly increased by 17.51% and 65.83% compared with those in the F treatment (P <0.05).
In the 50-80 cm soil layer, there was no significant difference in the contents of total organic carbon and components among the treatments. The effect of straw returning and
chemical fertilizer on the soil carbon pool management index was significant. SF1 significantly improved the CPMI of the 0-50 cm soil layer compared with that in the F
treatment, whereas the CPMI of the ' treatment was the largest in the 50-80 cm soil layer; however, there was no significant difference among all treatments. Straw returning
combined with chemical fertilizer had a significant effect on crop yield, and the yield of the SF1 treatment was the highest; compared with that of the F treatment, the rice,
rape, and annual yields were significantly increased by 6. 19%, 7. 67%, and 6. 54%), respectively (P <0.05). In general, straw returning combined with chemical fertilizer
was of great significance to improve the soil carbon pool, soil fertility, and crop yield in the Chaohu Lake area.

Key words: straw returning; different soil layers; soil total organic carbon and fraction; carbon pool management index; crop yield
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Fig. 1 Content of total organic carbon in different

treatments at a depth of 0-80 cm
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RES AN [R) )2 09 3806 A ALK (LOC) & &, H
B+ )2 URBE B A AL FR A LOC & i B i BRI, X 5
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ARFRAY LOC % 5 i 3 2 15 8. 34% 1 16.34% (P <
0.05) ,SF2 ZbBRI) LOC & &% F ALBERSA AL, (H 22

1 FEALIZ0-80 cm + 2 HEMEGIEER

AL, 750 ~80 ecm )2, CK AbBH, F, SF1 1
SF2 AbF ) LOC & 1t 43 5l 42 & 8. 76% ., 13.13% FiI
18.75% (A AbFREI o B 2 7 [ F 2(c) .
2.3 AR 42 R R PR AR RO 2 ik

AN )2 - e A FRER B AL LR 1. ) CK
% F. SF1 Hl SF2 ZbFRIREAN [A) 7 5 Hh 32 i A
]+ J2 Bk 2 BEFE B 72 0 ~20 em 2, R[FlAL
FRAY 4 HE CPMI 7F 100 ~127. 07 Z 8], H CPMI 284k,
HaBELI R SF1 > SF2 > F > CK; 7£20 ~50 em +
2, N [A AR R 438 CPMI 7E 100. 12 ~ 151.90 =2
], CPMI 28 fb#a 53R 8L K . SF1 > F > SF2 > CK; 7E
50 ~80 cm + )2, AR AL HL Y +1E CPMI 7£ 96. 31 ~
109. 61 Z[a], H CPMI 224k #a# R I F . F > SF2 >
SF1 > CK. %45 - E W], SF1 AbF R #4275 0 ~ 50 em
HJZ ) CPMI 1] F AR BR 4R 25 50 ~ 80 cnr )2 i1
EVIREEV IS TP N e

—

-

Table 1~ Soil carbon pool manage-;nent indices in different treatments/at a depth of ID—SO cm & ]
+J2/em 4b 3 Tk Pg ¥ e | AR R A RIS RS 4
CK 1.00 +0: 0pd 0.79 +0.01he # 1,00 £0,021 100.00 +1,55¢
o S i F 1)) 10 ip,-ti}g,--' 0.85+0.02a + @#1.07 +0.0% 117.85 +3.22h),
; Fiy SF1 v f‘1,-“49£q..01,a 0.71£0.0lc / 0.89'£0.01c 127,07 £0-66a ~
=/ sk~ T g0 dipet 0.75£0.02b¢ g | 0,958:0.02bc 119,28 +1.74b
[ CK /1400 0. 0fb 0.800.06c 1 | 1.00£0.07c 100. 12 £8. 04hs
> ™ F q 1f05.“‘¢ 02ah 1.08 +0.02a .. 1.35 £0.02a 141.70 = 1.61a
7 V1| _, sn 118006/ 1.07:£0.07ab 1.33 £0.09ab 151.90 +5.88a
] ¥ 3 SF2 1.03#0. 025" 0.90 0. 05he 1.13 £0.06he 116. 09 +4.88h
= CK 1.00 + 05102 0.67 0. 15a 1.00 +0.22a 96.31 +14.57a
& <o ' F 1.05 £0.07a 0.73 +0. 12a 1.09 0. 17a 109. 61 +9.26a
' SF1 1.25 £0.02a 0.56 +0.02a 0.83 +0.04a 102. 60 +5. 44a
SF2 1.22 +0.20a 0.58 £0.06a 0.86 £0.26a 109. 40 = 14.03a

1) [RIFVEE G ARG R 3R A BRI 22 57K (P <0. 05) , T I+

ANTA] 4 J2 - 4 B ML 5 4H 53 (A DG

m3 2 fiR, AR+ )2 H5EA Lk (ToC) 5
AT AR AR5 TR I . 72 0 ~ 50 em 1), BR DOC
41, TOC 5 POC FI LOC 777 # 5 35 ok I 35 AH
AN, POC 5 LOC 7£ 0 ~20 em + 2 1A7E W # A 6
P£; POC 5 DOC 7£ 20 ~ 50 em 1 )2 FFEA1E i 540
P 5 SRIM,7E 50 ~80 em £ )2, TOC S5H LA /314
TCAH A
2.5 JKFE-IHSR AR

%3 & 2020 AEAS[A] AL BEXT KA L TSR R AR
PRI, 5 CK AH B, AN [R] b B A KRR L Tl S8 A
JE AP B A 2 R, ELR A AL B AGK RS L IS AN
JRAEFER RN . SF1 > SF2 > F > CK. % F b3
SF1 il SF2 AbHR A /KR | T 32 R0 R 4F 7 H: A 348 i
BN 3.40% ~6.60% . 0.96% ~ 8.31% Hl 2.84% ~
6.99% (P <0.05) ; % SF2 &b SF1 &b i 7K F A

2.4

®2 AELERIBEENKREAS S TOC KHEXMED
Table 2 Correlation between soil organic carbon

fraction and TOC in different soil layers

+2/em $5kF TOC DOC POC LOC
TOC 1
DOC 0.265 1

0~20
POC 0.616*  0.409 1
LOC 0.549*  0.227 0.508* 1
TOC 1
DOC 0.253 1

20 ~50 .
POC 0.574*  0.529* 1
LOC 0.513*  0.112 0.397 1
TOC 1

so.go PoC 0.184 1
POC 0. 430 0. 305 1
LOC 0.241 0. 057 0.208 1

1) * 5 P<0.05, * F5 P<0.01

T R ) B E R 3.10% Fi7.28% (P <
0.05) , JR4EF“ &8 h0 4. 04% . kvl W, 5 F b3
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£3 ARAKLEIMEY=EHRM/t-hm 2

Table 3 Effect of different treatments on crop yield /t+hm ~2

b3 KT i JHAE

CK 7.94 £0.09¢ 1.07 £0.20c 9.01 £0.24c
F 10. 60 0. 12b 3.13£0.04b  13.73 +0.36b

SF1 11.30 £0. 12a 3.39£0.06a  14.69 £0.28a

SF2 10.96 +0. 17b 3.16 £0.04b  14.12£0.17a

FALE, SF1 AR BRI 25 35 VR4 7= o, SF2 Ak B AR UEAF:
Yy, ELIM SR R A T KA.

3 it
3.1 FEFTIA HH Dt Ak I X - 38 A HLAs FI2H 43 1
=AU

7 a K FFE RS FR I  REAFL B+ 8RB

AL 30T T 43 A0 B0 5, 3 5 5 3 2
BRGE4E R — 50 76 0 ~ 20 em + 2, B FF 6 [ Ab 38
(SF1 F1 SF2) f) TOC F1 LOC )55 2 5 TAS AT
3 F AR 3 CK ) | AR FFA I REUE 1S B
(0 ~20 em) TOC F1 LOC 195 22 #5FF
e 432 s AT BB ) TR UL, A1 IR () 5k
DA T S 40 0 % P RUBCRE s T 2k
W fl N 5 e, A R AT H P A 9 o g
FIAR B2 oAb, S - e o A B 7 2 i 75
YL, 45 55 B RS R T (R
PEATHLBR R 1200 25 16 M A WL (1 2 k. SR T
FEFSAFIS B 2514, SF2 AbHEAY TOC Fil LOC ) 75
16T SF1 ARFE, — 7 T , 7T B2 AL AT B L U
UL, SR St LR Z AR R
W AR LA HEA T ARG A
BILBR O AR BT A0 e 32728 T s S Ak
FRAA U R T SPL 40T, 55— 7 I, 7 f ol
TREFFSA B0 DLBRI R T B Y s o i
i, SEREFTARZE AT, WA T+ PR
BB P 12720 450 lom 2, BERFE AR H i
£, SF1 ARSI O ) LOC i Hk ik 31 35 K o7 bk
TR B, A DL i A T 1
1 P AR et T i e T g
B A S AT {2 30 1 9 A LR R AT

S SRREAL AE 50 ~ 80 em -2, R R Ab B £ - HEAT B

MR SR e E 2R, XY Li % 6
FELE TR — B SR AT RS 1 2 IR A AR R R R
LA ML RE IR /D | 3 A W96 T R AIG,
SOH AR JR) 7 06 B 5 B8 s /0N, (A5 A ML AR £ TR )2
- g bR AR R, T DA A TR )2 ) R R
UV URWF A R TR L H RENS B
[+ )2+3E DOC A& &, H DOC W& B EANRE £
JEAE AR A /DN 3 5 B A i A Y G T 5 4 R —
. B AT R R AS RIS H S, e R AR EE H &
A, HEFLBREE G N, 7E — o B SRk 11
DOC Fifi 7 25 7K [n] T8 2 i %, T34 i DOC 1% &
T Poll 267 [ 1 5 38 A% FF Bk 5 AL B A
DOC W] bifi + 38 & 7K R AR e 2R, I
M) £33 MBC (9 43 fii . F5 FF 18 HIRE A8 10 4275 0 ~
50 cm 12 -5 POC 19+, H SF1 A1 SF2 Ab PTG
BEER XGAT AR -8 FEg
TR R BB AR TR | PR EY R
HEA B3 I RIR LS G 13 POC 1 2IFLER,
{H A Y ) B 45 1 e o HLAE 1 S v iy 9N 1) 32 8 g
JrEs S N, K RS AT R B xR 2 1 4 POC
5
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3.2 FEFFIL H Bt A AR X 4 3R 2 | A MK A2
I ARSI B R

- SRR A P A4S Ak (CPMI) 255 T Bk JFE 45 %k
(CPI) FIRR TG BEHE B (L) , AL AT LUE o 3
BUBRANZE 20 5 i 9 728 Ak ok 147 T Ji) A% B 485 it 1) B
IR, i EL AT A e 4 B i Y A A g R
B2 CPMI, 36 HLBR R o0 B A28 A S5 7%
FRIR 5 20, AN [ Ao A A 2 5 4 it 2 V10 A . AT
FELE RN, B AT A0 H it {6 I8 AL R (SF1 i SF2)
HREARIFEEIRE 0 ~50 em 2+ 3 CPML, X 5
RV IS5 (0 56 T A% FF R BF A T 42755 0 ~ 40 cm
12 CPMI 5 R —3. £ 50 ~80 cm )2, F 4bH
() CPMI fie i, (HAS Ah B IA)H) O 25 22 5, vl BE 2 il
T )Z R, R FEIE YEREAR, (A5 A LR TE TR 2
TR, I LUR R AR B R CPMT 25 55048
%LMJ‘

A HLRR AN L 43 19 A1 5 2 BT R, 46 0_~ 50
em FJ2,T0C 5 POC Fl LOC 7764 0 25 % 5 2 40
etk BEB POC FI LOC 76— 5 T2 BERE 0% B Pl b 2

e - St )2 A2 1 4 ’TUVE#»JJE%F%E%HHEJJ AL i

E%%F.?Wl$ﬁﬁ SR PO u@ﬁ
mmfosmmifffizﬁ%@ﬁﬁﬁ
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F*%E'&J#Efﬂﬁ St R e Xﬁfﬂiﬂﬁﬂﬁﬁ z

mﬁm&ﬁ”J
3.3 R MG A6V I S
FEFF 3 FE AT ARG I A 38 5% 43, i B4 mAE 4 ™=

U X AR R 5. 5 F AABEM L, SFI
H1SF2 AbHLYRE B 25 B0 K RS MU SR i = 5. T
P SEEFENANBME ., S EHRoR"Y,
FEFFIE e, T A O s RO A ) B0, T
A IR B E 0 TR FT A HLIR A 0 4 i
T, DTN FE A8 5 4 B B 38 33430 B8 i) 37
YRR AR | ZERF R kR AR a1 T 1
PIRgre i AN, FERS RIS B 214, SFL 3¢ SF2
Ao P 25 K KRS AN SR Y 7 B X TR T
T PN 7 i S it A o S AE A OG, e AR IR e g FR 0L
TR B R ERR 4y, S st 70 PR T3 Mg 1 4
AR 5 ROy, REE ) A K I Y
ARG R I IS RO T KRS, il s

BZARY), 3 el i IR B RE S A R
FEAS 7, A R T 35 4 B R TRCRVE Wil 5 |
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(1) FEFFIE FHBEAE AT 504 va - 39 e ) i )
AHUBRAN 231 5 . B AL, 7£ 0 ~20 em £
JZ RS FT I H ECTE A ] 52 A0 AT 24T 6 2. 2% 32 v 3 5
BB N 3 05 & 7E 20 ~50 em + 2, FEFF 6
FH -+ % B it IE & 35 42 & TOC M1 LOC ¥ &% i, R #F
W+ 80% H MU L .3 §2 %= DOC Al POC 1y
e
(2) FEFF A H BB 85 A 2448 5 0 ~ 50 em T2 R
CPML, [A]i} POC 1 LOC 5 TOC 7E 0 ~50 cm 121
ﬁ%ﬁ%f%%mmﬁumﬁ%ﬁi%ﬁgﬂ%
TIEAC 2R /R N .
(3) Ktk Eﬂﬁﬂ@a%ﬂ(lﬁm?giﬁﬂﬁ%ﬂfﬁ
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