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Fit e (100% NPK) ; @£k IR 3 & 2096 (80%6 NPK) ; @ 1k e ik & 20 %6+ % #F (80% NPK+S) ; © fk T 3k £
20%6 -+ LEW R (80%6 NPK-B) , M F 43K Rk R i M 136 AL Wi AR L B B R0 & i R B
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A, HAEW A RE AT RCR B B3 . ARAE IR 20 96 B it 2 9 ¢ (80 %6 NPK B ) Ab B (4 7K A% 7 1t A s |
HRAE Py it 10026 NPK AR S 3 F3G 0 5.2 06 F14.7% , 35 80 % NPK AL 43513 in 7.9 % F1 7.2 04 s AL AL Wi 20 %6
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S AAC R PO A ) AR AR 22 38 XK ™ k. 37 23 IRMSOR 3 14 52 ) 117

77 g DA K A SRRV X6 A ) e RN AT HH AR I 3 B2
S AL ST R AR DL SO
JEI0145 45 o DR 28 i i A K012 AR s e b, L
B R 2 1 b ORI A P A R 6 A ) e RIS AT B A
FHECR VTS O T5 BEAEA TR X6 T i A Rk 3

AR OB B A o e W 7S W5 2 1 O E
KR F R EREE AR E X, R
B GO B b A O A A . KRR -/
ZRAE R X B R A KRR A 322 LA
Hh 2 ORE KRR b R R 3 AR IR ACR B R
AR A AR R OR 2 TR 1 HX AR
DG T ARIRSZ (6] 2022 8 4 R IX
BTz AT B — 2R T I 3R o S5 AL g
25 TR Wy i = A5 ) B0 7592 b 3, 17 4R R A
Yo A IR RETE A R AE L R, AT R IE
PR A e Ae AL B A HTHR T e fh AT s
TG REAR K . T, AR ELE 2 afEib 2R
- XTF R, LU AR 15 kL B 5 Ak 0 s i i
it R AR e o KRR P SR A A L AL
T AR A= ) e B 5 %) 52 W), PO F 5 T R 2 0 e A A
ZE R A XA R BE P OR , TR R R A PR 1Y
WAENL , 5 75 A 12 XIS 43 R o R0 BHURN A5 A1
GEIRAL A TR HERL AR
1 MRER=E
1.1 X IE RS

AR 5% 6 1 T D MR R 22 0 AR DX 1Y) 22 0 Ik
BT A B P AR Al s Y X (1177047 127E,
32°58'58"N) JF Jie H [R5 o 12 X g T 3 7y 12
TR PR I 2 KU X, AR 15.3 °CL AR H AR
#£9.1°C, H FRI 4L 2 206 h, TFH I 218 d, AFEHIFEK
i 874.6 mm, AE N FEK A AN 5], ZHE T TE6—8
H o I AR B2 R KRG -/NZ R A, NG R
RUKAE P2 2+ 2018 4F 6 H i 55 i 0~20 cm #k
JZ IR FRAEAER . pH (e im ,=2.5:1) 6.27, 4
MLIT 21.4 g/kg, 2 1.4 g/kg, B ff & 97.7 mg/kg,
Olsen-P 18.5 mg/kg, i &% #f 104.9 mg/kg, CEC
251.3 mmol/kg.
1.2 Kigit

X T 2018 F1 2019 4F 15 4L 2 a fE K FE R TIT
LB E S AL HL . OANHE AR (CK) 5 @ F B AL (100 %
NPK) ; @ L B8 £ 20% (80% NPK) ; @ 1k JE 3 i
20% +FEFF(80% NPK+-S) ; OB AL i 20 % + A=)

5 (80% NPK+B), R~ ab Bl 3k E A, Bl HLIX 41
Bt BA/NX K 6.5 mxX4 m, {56 i
JIE A2b B4 (ND L8 (P,O5) L8 (K,0) 19 H & 43 51
225.90.90 kg/hm?, It I it J2& Ji] 1 92 14k [T 34t
M. AERLS R R PR 2 (9 N 46.2%6) i BEIRES (&
P05 12%) A AL 8 (% K,0 60% ) , He b & A8 43 51
FREIEAE 43 BE AR FREAL 40 %6 .30 %6 A1 30 %6 i FH , B A
NEAE R BEAE — U PR A (R 1) o /NX TR LA FE 50 em
11 30 cm YR IE B T, S o A R A 22 YR I 0 e 2 A
&2 LUF B Ak SR K IR, 54T i Bl . AR
Tl R A 0 e V) Pt = B2 AR R Y b /N 2 5 A T
A (6 000 kg/hm?) B & 1Y, 25 1) i 55 i = 346 HH
(KD, NERHFEFR SRR :.C42.8% N
1.82 g/kg.P 0.91 g/kg K 6.92 g/kg. "=W)#% H i
R AR IR A R R DL/ RS R O R ORE AE
500 ‘CHAZ 1 hifl/Em %, FEFRSEF RN C
52.3% N 4.4 g/kg P 6.2 g/kg K 50.6 g/kg, pH H~F
B4 9.37, DAY Hh AR K RS SRR ERE 157 R
MR R TRAE 6 H A4, 10 H Aok, |k
N WOR G B RS FF 2B B85 em ZE 45 1Y)
INBeaE o R RS AR A, K A AT 304 W R 405 T AR
AR FR /N ST B FHAS BIAEZY 5 em VR B 12, B
PSR 457 Bt R4 it A ok 55, At T ) A 45 45 1
it 55 4 R R — 3

x1 FREBURBFEERERE

Table 1 Application amounts of chemical fertilizer and

organic carbon in each treatment  kg/hm’
Jifi FH it Application rate
szl A j
Treatment N fitﬂiizer P fft?lEi“zer K ﬁ?ﬁizer ﬁﬁlﬁ .
(N) (PO, (ko) OEmeC
CK 0 0 0 0
100% NPK 225 90 90 0
80% NPK 180 72 72 2 565
80% NPK +S 180 72 72 2 565
80% NPK +B 180 72 72 2 565

T CK: ANt AE 5 1002 NPK: 4 BLtEAE ; 8020 NPK: £k A il
20%;80% NPK ~+S: fL AR 20 %0 + 5 FF ; 80% NPK +B: kAT
Wi 20% +A . R, Note:CK:No N fertilizer; 100% NPK:
Conventional application of chemical fertilizer; 80% NPK:20% re-
duction of chemical fertilizer; 80% NPK—+S:20% reduction of chem-
ical fertilizer plus straw returning; 80% NPK +B:20% reduction of

chemical fertilizer plus biochar. The same as below.
1.3 HmRESMRATE
1) 7K AR 7t e i b A= o B o T KA A
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B RS/ IX BEHLE L 5 S K R AE AR , AN
T MR ZE 238 0 5 Wy CH e 1358 3, Rk R A A A
SRIT g kL PR i THEEREAR L, O T 46 /N A
EC A H R 22, K R AT R ARG AR 2 B SR KT 2= 4E
L RIEM A 7E KR B —8hE . rA /X4
BB  WCH S RORLAR BT, FH A 7K 430 5 )
T SEFERL A KGR HE IR 14.5% S K SRIT B R =

2)FRRFE I E o 2019 FE K AU )5 L B K
£E B K REARRAE 0 B OFFRLFIZEAT) T 105 °C&%
H 30 min, 65 “CHE+ 25 F i, e 0.25 mm b ifi
O 5 0T 00 kR ZE AR R A S . R A
H,SO,-H,O, i1k )5 , 4351 FTEL I8 Bk BT L
035 IR G BE TR I i K Rk N ZE A AL B
B U U B R Y DA A A T R O
FIRo

3) B AR B E o I T R, DU
TR H PR RAE I, SR “S” R 4R 0~20 em #f
24 HF I e ah BAE MR . 2019 4R OK A
WOk I PAREAS R /N XA SRR BT, R “S7 iR
£E 0~20 em TREE 5/ i - HERA BTN AE R
IS5 T AR . SR AR 0 A O ] 5 2 o
J& 2 2 mm i, 43 2 3848, — AR A KT Rk i AR Ak
PEST53HT H 5 55— 8B40tk T 4 “CokAf v H T £
B A Y ik (MBC) B & . T IEREA IR AL A= b
JR 5 77 B R - A pH SR R R I R
(m g im=2.5:1); A PR VLR F 8%
2 AR AL - S AR 2 5 4 BUR TR HoSO, 78
A -BIL G BE D AE 5 - S0 RR TR B il
7€ ; T3 Olsen- P 2% F] 0.5 mol/L NaHCO, ¥ #-4H

gif
>3J

NH,OAc ¥ $& - K M 't B2 3 0 5 5 + 4 CEC 3R H
BaCl,-MgSO, ¥ % 5 + ALy e 5 B R R

1.4 HEHW

RIS BHE R Excel 2021 gEAT 8 A2 14, i F
SPSS19.0 A #EA7 Ge 113 #r , IR Fe/ N o 3 M vk
(LSD)i#F17 22 5 i R 50 .

2 ZEREHH

2.1 WHEREEEEY R MIEFTIKIE MM
LEEYENZ I

25 Ab BB AR R P S AR WL 2.
F 2RI UL, BT A it A A B K AR 7 e R b AR A M i
S T AR AL BE (CK) (P<<0.05) , 38 fin g 4351
h45.1%~56.4% F149.9%~60.7% . FiA it AL AL
o AR R i 20 26 Tt A= 95 ¢ (80 %6 NPK+B) 4b #
(R 7K R 7 i M b A P R R R A
100% NPK 4k 353 51 i 3 34 0 5.2% #14.7% (P<<
0.05) , 3 80% NPK &b B | 43 51| g 35 ¥4 Jin 7.9% #n
7.2% (P<<0.05) o Ak JE sk £ 2096 B i #5 #F (80%
NPK+S) 43 5 100 % NPK 4bHAH FE , 7K f 7= 42
Hi b AR S RN 3.4 % F13.0% 55 1 B EFA
3 (P>0.05) , 56 2 22 22 73k i 2 /K F- (P<<0.05) ,
80 NPK AL, 7K Fef 7™ Al b3 A= 9 1 22 5 1
ik i 2% K (P<<0.05) . 80% NPK+S F1 80%
NPK+B &b H (0] /K ARG A7 b A b 154 ¥ 50 35 22
5 (P>0.05) . 74h, fLIE i 20% (80% NPK) 4k
5 100% NPKACBRAH EL , 2 22K Ag = & b3k
Yy SIS 8 2.5% F12.4%, H 2% 53R 5

B P 6 E B A R L mol/L EKF(P>0.05). ZRA 2RI EE R KRS 2 %
R2 AREABRKFEFRFIM EESEYE
Table 2 The grain and aboveground biomass of rice under different treatments
EiR 2% 2ETY
e In the first season In the second season Two years average

e (kg} h/mz) /s (kg]j]h/mz) /% (kg} h/mz) /% (kg]}]h/mz) N/% (kg} h/mz) /% (kg]}]h/mz) V/n
CK 6296.0d — 12 715.1d — 5527.1¢ — 11 133.6d — 5911.5 — 119244 —
100% NPK 8 572.9b¢ — 17 980.1be — 9011.1b — 18 634.9h — 8792.0 — 18 307.5 —
80% NPK 8 436.7¢ —1.6 17 659.0¢ —1.8 8713.0b —33 18091.0¢ —29 8574.8 —25 178750 —2.4
80% NPK +S 8 826.3ah 3.0 18 431.0ab 2.5 9359.4a 39 19 264.7a 34 9092.9 34 18 847.9 3.0
80% NPK +B 9 026.9a 53 18 766.3a 43 9 469.2a 5.1 19 553.9a 49 9248.0 5.2 19 160.1 4.7

T 1 okpRD™ a1 810006 NPK ARSI ; 1l - He EREAHpas IV B 10006 NPK ARSI I . [R5 Kl ) AN Tl
/NG FHRE R IR AR AL B FE 0.05 7K 25 55 3% . Note: I : Yield; II : Percent increase in grain compared to 100% NPK treatment; I :
Aboveground biomass; IV : Percent increase in aboveground biomass compared to 100% NPK treatment. Values followed by different small let-

ters in the same column indicate significant difference at 5% level (LLSD).
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AR RE S F: 20 %6, ey i A 358 A e 2 5 R Bt
JIES Kb P 2 SR K, ARV ME D 22 R - R AE RG0S 0
AR B FH S AN 25 I e KR 7, A Ak BB Uit
2050 B AT 1 i A= ) e 8 G AR K R o A 42
AR HEE R, HL A ) RS A BB A T A 3
BRI
2.2 L BEIR 2 L i A )k A0 FE A X K B AR R
43 W ST B9 54 Ml

DRZWC, 1 RT UL, KRS I BT A it i
Ab B KRB AR AL FF & N 2 2455 CK Ab #1635 412
1 (P<<0.05) , 3 it B Bt AR IE | f6 A8 55 4% FF 528 9
SR BC A AT ) A K R AR . B A Tt AT
AbFR R, 80% NPK+B AL F 4 K R ks il AT 2 N &
B, BEE T 100% NPK #180% NPK 4b H (P<<
0.05) , 3% i B, PR AUk 2 2096 2% 1 F B it A= 4 e il
DL R moK MK S N, 80% NPK+S 5
100% NPK .80% NPK A . , FrkL RS 15 N &= ¢

BEZR(P>0.05),
oCK 5100% NPK E80% NPK
157 880% NPK+S 80% NPK+B
=12}
E
<
z 9 L
" d B
a0 g —
= —
S —
= =
T —
<Z 3r =
0 =
F&F
AT Parts

R EANIR/ NG SF R R AR 3R] 22 5335 526 . /KF-(LSD R 58) ,
Tl Different small letters above the bars indicate significant differ-

ence among treatments at the 5% level (LSD), The same as below.
Bl REAEE2SKEIFRNETFASRE
Fig.1 N contents in grain and straw under different
treatments in the second year

P P 2 0] DL, AN () A 38 () 7K R R PR S T AT b L
N = R E Y AE B % 22 55 (P<<0.05) . ik
B AR 55 4 FF 5l A= 4 o BC e 1) 8 35 B8 v T KRR
R AEFFAHL AR N = B (P<<0.05) , 3 CK 4k
TR 800 T 38.60~51.81,31.02~43.52 F169.61~
95.34 kg/hm*. i it A A B epr |, K R RFAE LS FF AN
M BN 2 SR L 80% NPK+B &k ¥ i & , %
100% NPK 4k 2 43 5] & 3% 34 Jin 10.0% . 10.8%
10.4%, # 80% NPK Ab # 4 | f 25 34 i 14.8% .
18.7% F116.5% (P<<0.05) , 1 WA AL AR i it 20 %6 Bie it

AW AT LS 2 B IR AR A N R R . 5 100%
NPK b3 1, 80 % NPKS &b BUK R krhs A5 FT 1
Mo AN R BRI R 6.40%0 . 4.4% F15.5% , 3
FRORERL A I RN 2 R B 1 225 5 8 B KO,
I HAL B35 T 80% NPK AR (P<<0.05), FEWITE
WD 22 28 4 X AR s 20 %6 Z5 44 T Bt 2E 9 o
B R T AT I R v KR X N R WG | TR Ak AN A
BRI, DA Ay S B0 o e B A

200r @CK E100% NPK  ®80% NPK
180l ©80% NPK+S @80% NPK+B

160}
140}
120}
= 100}
8ok
60t
40}
20t
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N accumulation

ﬁfﬂ; Sltraw i’lﬂji%{; Aboveground
FA Parts
B2 AELEE2SKBIFA.EF EANERRE

Fig.2 N accumulation of grain and straw under different

treatments in the second year

)R, 5 N, B ALIE S5
BCAE Wy TG it e, S 2 B e T KRR Rk RS A
() W 25 7 i (P<<0.05) (11 3) o 7 A7 it A &b 34 v
80% NPK-+B Ab#kFhr FEFF PO & B e, i %
T 80% NPK 4k B (P<<0.05) , 5 100% NPK 4k 3
FH L, o g A 3G, {3 22 508 8 35 (P>0.05) . 5
100% NPK 4b#EAH E, 80 % NPK F180% NPK+S 4b
BRRFFRL RS FF PO 3 5134 ik 2 BRI (P<<0.05) .
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2.0t —

P,0,% Ht/(g/kg) P,0, content

|:|: —i— b
1.5¢ :::: & E )
1.0} 4 -
o | EiES =
0.0 gﬂﬁ?‘ (IJrain %“I—‘ISllrawi ]
AL Parts
3 AEAAEE2FKBIFNMBEFP.OEE

Fig.3 P,O; contents in grain and straw under different
treatments in the second year
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SR N N PP O s AN o a1 e
PO B SE I f7 A 1 35 25 55 it e f 5 A 1
T KRR R AW, B8 CK AL BE 23 B A T 9.25~
14.89.5.21~7.80 F1114.46~22.69 kg/hm?, A jiti it
AbBR AR, 80% NPKB Ab B () K FEAFAL s A1 A |
P05 SR o 3 fie i, 34 88 35 = LAt b 3 (P<<
0.05) , % 100% NPK &b #4351 ¥4 Jin 7.8%6 .6.0% F1
7.2%,58:80% NPK Ab3 43 5|38 25.4 % . 21.7%
24.1%. 1M 80% NPK+S kb BUAFHr Rl AT Al 358
PO, 2 i F KT 100% NPK &b FH | AR 7 32
435 5.8% .6.0% F15.8% ,H 8 2 % F 80% NPK
AEEE(P<<0.05) . MLl L, eV HERD 2 R 11X, 1k
B FE 20 96 %A BTt A= 490 e T 3 2 v KRR X
FWIRE S7 , 100 Tt s AT 20 BAARR T %o e 2R AR i A

50p

g oCK 85100% NPK E80% NPK
E 45} D80% NPK+S ®80% NPK+B a
E
E 40} N
S 35f
S; 30} a
a
<~ 25} b ﬁ
£
< 20}
- P
< st by ol
E =E -ﬁ§‘
mit( 10} =
He, € |:
Wﬁ. 5t =H
=} Ak H |: N
< (\ 1 1 _AI 1 1l J
FFRL Grain FEHF Straw M 13 Aboveground
A Parts

4 FEIRIESE 2 FoKFEFMLFEF M EE PO, RAE
Fig.4 P,0; accumulation of grain and straw under
different treatments in the second year

3)PRFE W, &5 AL, S AT ARIE 5 A
FF B AR W) U, 08 25 2 17 ZROR S s A
FRAHI R & i, 5 10026 NPK T80 % NPK 4k AR
Ft,80% NPK+S Fi180% NPK-+B &b P A /K Rk |
5 A K,O & & 3y W 3% 42 5 (P<<0.05) , H 80%

30r mCK 2100% NPK  B80% NPK
080%NPK+S =80% NPK+B
= 25+ a 2
g
. L bE
S, =h
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Fig.5 K,O contents in grain and straw under different
treatments in the second year

NPK+B 8 R T 8 % . 5 100% NPK &b #EAH L,
80% NP &b By Afkr FFS FF ) KO ¥ R B T
R e s (H2ERA B (P>0.05),

AN (7] Ak 348 (1] 7K A5 g 2 B0 R r | A A R0 Hb L 5
K,O B EHIA7E B E 25 (K 6), e B 22 F
T KRG 6B W i, B CK Ak B4 508 i T
11.14~16.57.77.98~118.53F189.12~135.10 kg/hm?,
5 100% NPK 4b B AH [, 80% NPK+B #il 80%
NPK+S &b #Ff K K,O 2R 5 45 il 3 55 hn 1
17.7% F112.4% , B FF K,O R R 4000 & 3 1
20.3% F115.2% , b 38 K,O SR 29 B F W hn T
20.0% F114.8% . 734k, 5 100% NPK 4b B AH L,
80% NPK fAFkL s FF Al b |3 K,O B E 53
AR (H 22 R AR B3 (P>0.05) . Hutn]
WL, FEUTIERD 22 B 4 X, AR AR i 20 Y0 454 T Bt A
Wy ¢ oY A AT AT I B R K RS B I RE T
HR TR R

250 BCK 8100% NPK
880% NPK+S =80% NPK+B

B80% NPK

s

200¢ b

—_
n
(=}

K,0 & &/(kg/(hm®)
K,O accumulation
>
<

i
(=}

b p a2

c
! 1

Ffhr IGrain

FEFF Straw
A Parts
6 AEAIESE 2 FKFEIFHL L FEFT R AR K,O BRfA=
Fig.6 K,O accumulation of grain and straw under differ-
ent treatments in the second year

2.3 {LBRIR 2B A Ak AN FE AT X TR R0

DI SA PR, BT, 20t 2 58 fik
5, AT s 20 26 B A= W e SRS AT X5 F 3K AR
B 0~20 em £ JZ IR EA P S 2 (TOC) 1
Ft. 80% NPK-+B Fl 80% NPK+S &b H (4 + 1
TOC 5 100% NPK 4bPH (12.60 mg/kg) 4351 14
m Y 10.5% A 5.1%, B 80% NPK Ak #f (12.12
mg/kg) 73 5 i F T 16.2% F19.6 % (P<<0.05) .
73 4, 4% it HE Ak BB £ 3 TOC & & % CK 4k 3
(10.42 mg/kg) ¥4 ik & $& = (P<<0.05) , 38 Jin i B2
16.3%~ 35.1%.

2) BIERUEY Rk . B 8 Wk, i 2 F g i
5, AR RE D 20 06 WO A= W ok RS AT X B 2 42
KA A 0~20 em )2 LR Pk (MBC) Y
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Fig.7 Content of soil total organic carbon at maturity
under different treatments in the second year
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Fig.8 Content of soil microbial biomass carbon at
maturity under different treatments in the second year

b, 80% NPK-+S F180% NPK-+B 4b B f1y + 4
MBC %% 55 100% NPKALHE(29.1 mg/kg) 731 .
BT 23.9% A118.7% (P<<0.05) , # 80% NPK 4b
P (26.1 mg/kg) 43 ) b 21N T 46.6% 1 37.2%
(P<<0.05), & ALAb# S CK AL#AH L, + 4 MBC
R 2 S S BN (P<<0.05) , BN iR B M 66.2%6 ~
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Effects of reducing chemical fertilizers combined with applying
biochar and straw on yield of rice and nutrient absorption and carbon
in soil in lime concretion black soil areas

WANG Jing', DING Shuwen’, CHENG Yihan', WAN Shuixia', WU Pingping', LIAO Bin’

LInstitute of Soil and Fertilizer, Anhui Academy of Agricultural Sciences/National Agricultural
Experimental Station for Soil Quality, Taihe/ Anhui Province Key Laboratory of Nutrient Cycling and
Arable Land Conservation, Hefei 230031, China;
2.College of Resources and Environment, Huazhong Agricultural University, Wuhan 430070, China;
3.College of Water Conservancy and Hydropower, Wuhan University, Wuhan 430079, China

Abstract The reduction of chemical fertilizer combined with applying biochar and straw is an effec-
tive way of realizing the green and sustainable development of agriculture in China. A field plot experiment
was conducted to study the efficient management of nutrient resources and the utilization of straw resources
in the lime concretion black soil areas. The effects of reducing chemical fertilizers combined with returning
straw to the field and biochar on the yield of rice, nutrient absorption and carbon in soil in the region were
investigated for 2 consecutive years. 5 treatments including no fertilizer (CK) , conventional application of
chemical fertilizer (100% NPK) , 20% reduction of chemical fertilizer (80% NPK) , 20% reduction of
chemical fertilizer plus straw returning (80% NPK+S), 20% reduction of chemical fertilizer plus biochar
(80% NPK-+B) were set up. The yield and biomass aboveground of rice, the content of N, P and K in
plant, the content of total organic carbon (TOC) and microbial biomass carbon (MBC) in soil were mea-
sured and analyzed. The results showed that 80% NPK+S or 80% NPK-+B was beneficial for increasing
the yield and biomass aboveground of rice, with the effect of 80% NPK-+B more significant than that of
80% NPK+S. The average yield and biomass aboveground of rice treated with 80% NPK+B was 5.2%
and 4.7% higher than that with 100% NPK, and by 7.9% and 7.2% higher than that with 80% NPK, re-
spectively. The average yield and biomass aboveground of rice treated with 80% NPK+S was 3.4% and
3.0% higher than that with 100% NPK, respectively. There was no significant difference in the average
yield and biomass aboveground of rice between the 80% NPK treatment and the 100% NPK treatment.
The accumulation of N, P,O;, and K,O nutrients in the aboveground parts of rice treated with 80% NPK-+
B significantly increased, 10.4%, 7.2%, and 20.0% higher than that with 100% NPK. 80% NPK-+S
treatment significantly increased the accumulation of nitrogen and potassium in rice, but significantly re-
duced the accumulation of phosphorus in rice at the same time. 80% NPK-+B treatment or 80% NPK-+S
treatment was beneficial for improving the accumulation of total organic carbon in soil and significantly in-
creasing the content of microbial biomass carbon in soil. Among them, the effect of biochar on increasing
the content of total organic carbon in soil was better than that of straw, while the effect of straw on increas-
ing the content of microbial biomass carbon in soil was better than that of biochar. Overall, 80% NPK-+B
treatment or 80% NPK-+S treatment can increase or maintain the yield of rice, improve nutrient absorp-
tion capacity of rice, and facilitate the fixation of organic carbon in soil in the lime concretion black soil ar-
eas along the Huai River.

Keywords reduction of chemical fertilizer; biochar; returning straw to the field ; nutrient absorption ;
carbon 1in soil ; rice
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