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W OE IRFE K IR 8 = 9 (7 306, DIRHERE (CK) AXTHIE, AR5 e (100%F ) | %
BRI 100% . 80% . 60%F40%ALIE (G+100% F. G+80% F. G+60% F, G+40% F ) LI K4 =
(G) X EHEEMA PR . KA & ZF R A TR g . 25 3R, 5XIOR
it A AR B, A AL AR X K A AL (WSOC) BIEmAR /N, HHEKIEMEAHLA (WSON ) Fif
Y EYRHRA (SMBC., SMBN) &40 T720.61% ., 10.49%M12.20% ; HUjifi 48 7« e gb B - 12
WSOC, WSON, SMBCHISMBN %3 34 17 25.52% . 36.30% . 19.16%M110.37%; %z S jitifL AL
BN T £ HEWSOC, WSON, SMBCFISMBNA & i, 318451 412.99% ~ 22.80% . 26.66% ~ 56.61%
19.01% ~29.56% M 16.08% ~ 32.90% ., Ji04 e T 3G A ALK & A LA LR (SoC) | &%
(TN) BYLBp, 5 2 o il Ab I R0 5 58 = S8 R A0 T B it AR 0 o b B 36 A L e el S K R
SOC., TNAELAZ (NHY/-N) 28l 8% EAE ., MRk, G+80%Fikm (10 026
kg hm™) o 5100%FH L, fLARIiE20% ~ 40% KR8 AW, [a] Bk 008 A4 27 550 R RUIE A A= 77 g 42
L BRI 11.64% ~ 149.65%H12.66% ~ 149.92%, +HESOC, TNFINH,-N& &M, 1A i
MBS 28 ek R i . ZUI0H R A LR )y, 2R3 HE22 500 kg hm™ . BRI H KL
i ANW0iE20% 0 & L .

K52 LY, FHREA NI A; KRR FIERHER; LHES
FEISES S142*.1 Xk tRiZ A A

THERATE S ERAASREREARNAS ANMBEYEYRKAS. HEAK (R) &%

R, ZEHEHE . IERIEE R AN R AR
P, MARMAESRENRENE . 4T L5
SO A ERL R ISR LR AU 1 LR
R IR BRI 7y, KO0 B R A R R R A AN AR
BIVESR S M R R L AR R
ORI 7 Tk AR, % A HLBR R KR A L

B, bR (R FEEN, EHEES, 5
PP RT X B it T2 45 A TR 3R i )i
UK, ATRIESR SRR LR (R AR
i L S AT LR A S ALY+ SRR R
TEER, 5 A BRI E AT LA K 0 45 75 % %% VI AH
%[3, 6] N

* WA A BB AESH (132106000052 ) AT (4l ) BHEFL 3 (201103005 ) H[FBERL Supported by the Project

of Provincial Academy of Science and Technology Cooperation of Henan Province of China ( No. 132106000052 ) and Special

Fund for Agroscientific Research in the Public Interest ( No. 201103005 )

AR Corresponding author, E-mail: caoweidong@caas.cn; changl988917@126.com
fEE A XIEFER (1967—) , B, W EIILA, PR, RENFEER AN SEARRT . E-mail: livez321@

aliyun.com

Yk A HT. 2016-07-05 ; WM& kES A HT: 2016-10-08; 55 HIR A H] (www.cnkinet) : 2016-11-14

http: //pedologica. issas. ac. cn



658 + %

S

54 %

A R R = o . P2 T R i R
SR, AEEA MR R AL (A S L BT
FEFRW, PAE RN A PR N
T 468 W 0 G T 8 - S A LR R Y
A7 IF 53 2 B B A HE Xk - 398 35 1 A AL B R IG BH
B A AR o RS AT A B2 A 8 T
- TR M AT LR LS &, A AL TE PG B Y R
g L

SRR IR EAL S AL R, S5 KRS
AR R XKW WA AR Y R
(Astragalus sinicus L. ) 2R EFHH FEHLE
GRAR T A AT LKA SR, B
S N/ BN e Y QE L/ 2 N 1 = 0 2
OIS S g ] 60T AR 20 A B A G
FRZE R ), R RS % RN, O B HE
W, MekERNESHEAEATEEEL
AR HIX R R B, E @R 15 000 ~ 30 000
kg hm™, WHALIE20% ~ 40% , AT BEARIE K FE A Vs
g 10 2 T R e e T A X R AT AL TG
HILTEC it A5 2T 4 18 305 M A WL AR SR 100 A8 A 3 AT 4
16, ST A HENE M ML e L it AT ) AR, H
EokRErE . SR A OGRS e 1 . AR S
A I Pl A TR S 228 2 0 e ot T TS %o = 98 % M ML
R KRR ACR 3 K R A s, 4
Mr e A ML R S KR . R AR G
P, 87 S A PR Z R IE T AR e D
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1.1 It HER

fE o R VAR R R S oy g i e R 3
by DX ARG [ B2 R X, HERFER, P
PIRIR15C, TRBIT220 dAEA; FEHROK
900 ~ 1 400 mm. H [\ 250 45 T-20084F , fitiak
T HOR AR F AU £, REEAPLR12.96
gkg™', ®H1.30 gkg', WMAETLS mgke!, AR
#16.5 mg kg™, HEEHT78.2 mg kg™', pH6.7.
1.2 it

RECR 2 RZ AL B, 4RER, ik
TAEEL: (1) XMEEAEAR (CK) 5 (2) 100%1k
BE (100%F ) ; (3) H£=H+100%1LAE (G+100%

F); (4) Z2Z9E+80%4LIE (G+80%F ) ;
(5) 559 +60%1LNE (G+60%F ) ; (6) %
BH+40% I (G+40%F ) 3 (7)) % x5
(G) o HERYEJFHAE, B4R TE22 500
kg hm™, ZRME /X, N0 NXEE
Ao B ENE IR E . BEIE N i W iR ES . B
JE R S AL HT . 100% A0 NE 45 24 M i BUE AR &, it
H# AN 225 kg hm™, P,05 135 kg hm™, K,0 135
kg hm ™, A0 o A Bl 20 0 43 3 it SR0NE i
BB . Ay BEAR. ZeREAE=3 : 2 : 140 A . /NX T
F16.67 m*, K3.33 m, 962.0 m, /NX[ASHEE, |-
T YRR Bk BB BRI . XL BE 0.3 m T 1)
W, T LAKRHEK . KR F RS HIRWITE
H, DX 16.7 em x 20 em, 72 ~ 3HE,
AT RE VOB IR F . 23 BEACAE RS AR5 1) i
FH, 2P REAEAE G A A it Y, At )4 3 5K
H—%.

1.3 MEmMBMAE

T201549 7 20 H K R UK Ja REFHZ0 ~ 20
em B FE, —FRIT4CYRR, H T 1 IEIE VA LK A
AN E 5 — 0 KT, T At - % 43 (9 5

+HOK A LR (WSOC ) FIK I M4 AL
A (WSON) #1 : 20K (- Fime « WKL
Bml) HmaikiZiE, £ TF200 r min ' P&%2 h
J&, 4°C. 12 000 r min"'B.0>15 min, 1$0.45 umik
JEE BB B WSO CR TR /A S AT AL (multi
N/C 2100, HP#z, FE[E) Wl ; WSONF 2k /)
WSON=/K#EMEE (WTSN) A% (NO;-N) -
AR (NH-N) , /KEHELSA (WTSN) H3%
Bl PE 2 B R 4 7E 120 °C T4 AK30 min, 5NO;-N
FINH - N [F] B 3% 22 i 8l 20 #r A ( AA3, SEAL
analytical, JZ[E ) Jl%E .

SR W AR I R S T 2R A
e BB AR 2 mm i 25 CHIRE SR —, E
ZE S REHEN AR50 ml 0.5 mol L' K,S0,i24%
(KT = 4) , JEWR A A PLER FLE A HLA
G30Rh ERUE Y AE Y s (SMBC) MEA YA
Prig A (SMBN) , HEBR/ B A HHL (multi N/
C 2100, H8=, fEE) W, LEBAEWAEYE
ﬁi)%Bc:Ec/kEc, Ec: @iﬁﬂiﬁiiﬁ{f{ﬁtﬁﬁﬁ*ﬂ
BRI ZEE, kE.: S RE, WHO0.45; TIERUEY
YR ABN=EN/KEy, Ey: HZE5R T T IEIRT
FEANLEMNZEE, kEy: FERE, BUE0.54,
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RH (IR PRI E £ R SN T 12.67% . 58 = Bt b IR K

FAh R . T14.12% ~26.93%, %52 JehcfitE 1009% 16 18 4k B 5%
1.4 HEESH o IR AR LD BT SOC 2 < AP 45 %k BR ATt

IR EHE K FiMicrosoft Excel 2013F1SAS 8. 1544 A FEML, HERALE, AL KEME S
HEATEREIMGE T 8T, A ZEILECR /N SR I W & T AE A I . 520084F +
WBEZER (LSD) ik, fEp<0.05/KF FRg2ZRE  Ha% (TN) (1.30 g kg™ ) #IHREAMEL, XK
EE. Origin 8.5/, Canoco SHEAT E R/ A WA HEIE +SETNFEAC T 1.56%, Huifi (L AR XS mn T

2.99%, WA TN T79.09%, 2 =9l
2 % R AR T5.79% ~ 12.75% . AN [a) A0 AL BRI 1S i 17
FTHETN &, 5= DA b I8 ARt 48 = 05 34 g
2.1 EREMLEM TIESHNKRAMESTHZMN E TAOEAb A, R 100% I f i o 25

HETAT AT, 520084 HHEA PR (SOC) #1 b, HptfbAixs HIESOCHI TN Z AR /N, Hujiti 2%
A (12.96 ¢ kg™') ML, XIRKWIAHEIC -5 S nT B BN+ HESOCHITN G &, % 2 KAtk
SOCEH®mMINT 7.56%, i IEHE N T 4.09%, JIE iy 2550 S B

16F b b i 5 a2 be @
= b b 14l ¢ — —
Bole H =T o BV g e o ] Ex
on F— I —
o0 —— 012k
g nf 5 ot
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g " g 1or
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Kb P Treatment AbFE Treatment

e CKARERAHE B, 100%F KT LI, G+100%F . G+80%F . G+60%F ., G+40%FRFEE A IEMIE A LML, Gtk
Fti gm0 BPARRE/NG FRFRA N ZERZE (p<0.05) o TF Note: CK stands for control (no fertilizer) , 100%F for
conventional chemical fertilizer, G+100%F, G+80%F, G+60%F, G+40%F for planting and incorporation Chinese milk vetch coupled
with application of 100%, 80%, 60% and 40% of conventional chemical fertilizer, respectively, and G for planting and incorporation
of Chinese milk vetch; Different lowercase letters in the figure mean significant difference at p <0.05 between different treatments. The
same below
T  J0ie AT A AR 5 25 Sk b S BIL B 4 8RS 5
Fig 1 Effects of long—term fertilization and planting and incorporation of Chinese milk vetch on soil organic carbon ( SOC ) and total

nitrogen (TN ) of soil

2.2 ETHEFMLAEN LIEAEEBHERENG Brigaom T £ HEWSON B i, Hit b I8 N it 5%

M2 H, SXTHONEEAE, Rtk SEEBEWSONS &40 5B & 720.61%
JEXT HIEWSOCH MR /Ny Bl s =~ L3 M36.30% . %5 = 9B it A [ bb ) 1k Bl 42 &5 T
WSOCH WM T25.52%; EnEEMARL  26.66%~56.61%. %, SXEAMEEML,
BIALAE Y B 2 3 T HIEWSOCEF &, iRl IR EHEWSOCHFE MR /N, Bl 58 < B K
12.99% ~22.80% . 5 X B At AR AH EE, i A Pt A LTy TR Ll VS AP 68 e U1 R A LT
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Fig 2 Effects of long—term fertilization and planting and incorporation of Chinese milk vetch on water soluble organic carbon ( WSOC )

and water soluble organic nitrogen ( WSON ) of soil
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2.3 EnEMAEXM TIEMEYMENEHRIZN
M I3 A, 5 ROt A A E L e A 3
BT HESMBCE &, Huit Ak AT R 58 <
A3 A BRI T 10.49%F119.16% ; 4 = L
Wi AL AEEEH19.01% ~ 29.56% , 45 = BEH i 100%
TN B v o 5 6 BEOAS it I AH B, it b IE 1 g
SMBN& I T2.20%, 25 AEE,; HjiL
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+
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Soil microbiology biomass nitrogen (mg kg™)
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e FHESMBN S ®EI M 1710.37%, 25 8%,
4 AL IR B E R T SMBN B &, W iR
16.08% ~ 32.93%, % I, HUjifi %5 = 93 inSMBCHI
SMBN YRR T i R A, 48 2= 5 ficdife £ IS 11 3%

REU
24 ELERMABEMTIEFEBENKRIES HE
EE 151 8% 52 Wi

1A, R4 T WS0C/SOC, SMBC/
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Fig 3 Effects of long—term fertilization and planting and incorporation of Chinese milk vetch on soil microbiology biomass carbon

(SMBC ) and soil microbiology biomass nitrogen ( SMBN ) of soil

http: //pedologica. issas. ac. cn



3 1

XA TR R 58 = S PC it A AT X P - S s P A PR U 5

661

#1 KEEEMAPERXZRAET HIREFEENKREA S L RE RN SRR L)
Table 1 Effects of long-term fertilization and planting and incorporation of Chinese milk vetch on proportion of active carbon and
nitrogen in SOC and TN of soil (% )
Qb FTreatment WSOC/SOC SMBC/SOC WSON/TN SMBN/TN
CK 0.14d 2.68b 0.11e 4.63¢c
100%F 0.15¢d 3.00a 0.13de 4.84bc
G+100%F 0.16bc 3.22a 0.19b 5.60a
G+80%F 0.16bc 3.00a 0.23a 5.39ab
G+60%F 0.17ab 3.08a 0.14cd 5.27ab
G+40%F 0.16¢d 3.18a 0.14¢ 5.03b
G 0.18a 3.09a 0.17b 4.96bc

. RPFE—IIAFNE

FRRRAFR A ZF 8% (p<0.05) . FIA Note: Different lowercase letters in the same column

mean significant difference between different treatments at p < 0.05. The same helow

SOC., WSON/TNFHISMBN/TN, SMBCHISMBN (7 +

SRR U Y EL AP R T R HEWSOCHIWSON . it
K ATERIMWSOC/SOCH AR I i, 48 2 B fidife
80% LA XE N WSON/TNRL K e I I, 48 = DT i
100% AL BEHE MSMBC/SOC . SMBN/TN HY %505 £ W
o ZE L, BT LA 4R N A ML A

N7 BE L A RO R e e, LR Uit 58 =0,

LA IE
25 E-EMUEXMKESAE. [EMBERNLT

EE S P

r 2l 20, 5 %k RS it A A B, it AR B
TIKRESHE WX =5, HE b IERE n29.55%),
PR S S E N 28.49% , 45 7 0 0 Ak AR B4 in

29.51% ~36.86%, G+80%F /™ &k, nlik
10 026 kg hm?, LR HAE100% . 80% F160%
Ak IE 7K R 7= i 38w T B ME A AR, B b T ki
20% ~ 40%1% L T KRG ™ . 5 B b AL AR LE
22 YO AN [R) H 3P0 A 2 8 T R AR 2 R R
RN 2E 7 7, YEWE 535 R 11.64% ~ 149.7%
2.66% ~ 149.9% . Fifi %G 10 E vl bE 491 ¥ 15, &
B g 2 3R A A E R A= 7= B2 3, G+40%F
o

HR3AAL, JIEREAR T RiEpH, B 58
BRI 2 B it e AR 5k RO it R 25 R
o OMICEFER T LENH-N& &, il
JE T BRL it 5% 25 0 A o) RS it AL 3 S 4 43,99 %

R2 KHERFAAER R EF = EMREH R XM EIE

Table 2 Effects of long-term fertilization and planting and incorporation of Chinese milk vetch on average rice yield and nitrogen use

efficiency

B RNEA 3% RN £ 7 1
TKAE T RN 4t ) e . . -
) Nitrogen agronomic efficiency Nitrogen partial factor productivity
Ab 7 JrHE Amount of nitrogen
Treatment  Average ri(:e2 yield fertilizezr Bl Value ) ff?ﬁLCIOO(:/bF. i (i Value ) !&IOOTOF_ i
ke hm™ ke hm™ ~ompared wit ~ompared wit
(kg hon™) (kg hin™) (kgkg’l) P (kgkgil) P
100%F 100%F
CK 7 326 0 — — — —
100%F 9491 225 9.62 42.18
G+100%F 9 743 225 10.74 11.64 43.30 2.66
G+80%F 10 026 180 15.00 55.89 55.70 32.05
G+60%F 9 852 135 18.71 94.46 72.98 73.01
G+40%F 9 488 90 24.02 149.7 105.4 149.9
G 9413 0 — — — —
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Table 3 Effects of long-term fertilization and planting and incorporation of Chinese milk vetch on soil nutrients
e AR [T AR R
Treatment pH Ammonium nitrogen Nitrate nitrogen Available phosphorus Available potassium
(mgkg™) (mgkg™) (mgkg™) (mgkg™)
CK 6.23a 3.4lc 2.26a 7.15b 101.3ab
100%F 6.13a 4.91b 2.21a 17.13a 104.7a
G+100%F 5.16¢ 6.31a 1.56b 16.45a 95.92he
G+80%F 5.53b 5.68ab 1.44h 16.33a 91.08¢
G+60%F 5.52b 5.44ab 1.54b 14.48a 90.82¢
G+40%F 5.47b 5.38ab 1.71b 15.43a 90.50¢
G 5.09¢ 5.31a 1.65b 8.18b 93.57he
M55.72% , % 2= Y& ot 16 NE B0 BORTEAE S I 288.68% . TN /A4 R s, LHESMBC,

57.78% ~ 85.04% . 5 %F FEA it B AR e, it A R A1
T EHENO-NE &, HiifbErEIK2.21%, 57
AN Nl 5 SRR T 26.99%, 5 = Tt
AR REAR T 24.33% ~ 36.28%, 2R W, 5K
ANt AR AR B, AR 3 T A A A A, i
EIESEIN T 139.6% , 255 W& ; U4 = 91 in
14.40%, 2Z5 AN E; 5= 9he A W 10 0 1 s
102.5% ~ 130.1%, 25 W3 . 5% A it A0 A
L, Bt A I 38 SOSCRT AT B 0, B 5 2 g A
52 DG T T - HE A o Y B RN, R
5.26% ~ 10.62%.
26 TEEMHBNBAESKETE.

P

H#FE4m A, FHEWSOC, WSON, SMBC,
SMBN 5 /KRG F 2 7= it i il B 5 B A G, 5
TIHESOCHI TN R B3 EAHC, 5HENH-N2
WEBN P EEMK, 5 1ENO-NM T IEpHE
2 A A G . 1 EWSON, SMBC, SMBN
5 AR R EIEMAC, EHEWSOC, WSON
5 e SRR A B R A OG . R HESOCAN
TN HIENH,-N2 W EAHC, 5 HENOS-N
A pHEM B RAHE, 5020 . #AL
PRRKFE = B C W AR . 2R b, M T IR
SOCHITN, +HEWSOC, WSON, SMB, SMBNX
KA = A SR A AR DG B )

H 4 0] B, 3 AT o3 B A AN 4,
PCALRB 25 R N65.61%, PCA2RB)
Z TR R N 23.07%, AN BRUT 2 5Tk R

TEF S

SMBN, WSOC., WSON5 +HENH;-N . 742
KR R IEAE, BEAS RHENOT-N . AL I
pHE AR, X 5HMHCH 45 R AH T EIE, A
[i] A B ] B S 0 B DU A X, X AR AR L Bk
B 5 RBEE IR R 55 R0, 5 Rl
[l e FIACRE 8] TG vk X a0 o 28 1, i A A A A
8RB R IETE A AR A . KRS A R Ay
FEAE T ANEY RE I

3 U ®

3.0 KEERMMELE S EWEETIER R

LRRENEIT

A B % R IR K I OR it IR - S O ¢ 8
7.56%; YanE T 4 W1 25 4F AN i AT A H A
SOCHINMN27.4% 5 w5 E A% ) K BRI AS it AR e 1
T HESOCIE KRB, BRI T £ 5 543 53
18.1%F111.5%, BEITIEATCAE L, X 245 5L i B
FEVER FIF L ESOCH RFFAIAL B, TR RTH K
HHEKAF FTAEIRD 1. X FAIEX HESOCHE
W ) 285 8 i AN — . B O WSS & IR Ak A
MR T HIESOCH &, wpiss Y RgEsr sy
KA IE AR HESOC T B, ARG LS R %
I Bt AL AR A AT H3ESOCH R B . AL AR — 7 1 1
T EwRAE RS &, $hn AR A
— 5T, AR R AR T A 5 A ALK Y
THFE, R XT A HLAR f A FHEFE R XM S S 80T
ANTE A FE 45 2 o A0 T BRI 28 25 BRI 5
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g L 4
. pH
5’ A4 Nitrate-N
%W Available phosph
{F% mvalaie phosphorors A Available potassium
3
< 21 o o
g A
S 2 x
d 1744 2
S A .
S 104
ﬁ P& Yield 13
s i 9AA‘1
o fs
12 16 20 °:
£ 7548 Ammonium nitrogen 10 14
A
A
KV L4 WSON
WY A RE SMB
Ay Rk SMBC v
i 2 25
KA AR WSOC 8'
HHLK SOC 4% TN %
27Y
o
Tk, . . .
o 1.0

F 8431 PCA1 (65.21%)

TE: KMl ~4, 5~8,9~24, 25~ 2853 S X BEATGNL . SRt AL . 48 5 BEBEtE AN 5 Lo A A NS R0t 5 22 3 09 1 A 3 5 Note:
1~4, 5~8, 9~24 and 25 ~ 28 are serial numbers of the soil samples collected from Treatments CK, 100%F, G+ (100%, 80%,
60%, 40% ) F and G, respectively
P R ¥ S VIR = S N R e e b 133 <0 595, i

Fig4 PCA ( Principal component analysis ) of active soil carbon and nitrogen, average rice yield and soil nutrients

P it AL AR 34 S 2 1 T R3ESOC T B, — i, &
25 B R 3 Sy = 8 R KB fF 1 A ML B
TA MUK A, I K VR AR RE 3R 1 A PR
Bt —Jrm, HEAA PSS T 1
Tl e, A R A L Y [, B A Pl
IR . 5+ ESOCAKTH, X BE KA it JIE 1 3%
TNREAL, FEVERELERE H A MR A3 I, (HOK RS
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Effects of Planting and Incorporation of Chinese Milk Vetch Coupled with
Application of Chemical Fertilizer on Active Organic Carbon and Nitrogen in
Paddy Soil
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Abstract [Objective]l Being the most active part of soil organic carbon and nitrogen, soil active
organic carbon and nitrogen play important roles in soil carbon and nitrogen cycles and are very sensitive
to fertilization. The practice of planting and incorporating Chinese milk vetch coupled with application of
chemical fertilizer has been proved to be an effective way to improve rice yield and soil fertility. Here in this
paper, effects of this practice on soil active carbon and nitrogen, rice yield, nitrogen use efficiency and
soil fertility, as well as relationships of soil active carbon and nitrogen with rice yield and soil nutrients were
studied, to explore significance of soil active organic carbon and nitrogen to soil fertility and productivity and
provide a scientific basis for using this practice to increase crop yield and soil fertility. [ Method] Based on
an 8-year field experiment on planting and incorporation of Chinese milk vetch coupled with application of
chemical fertilizer in Xin Yang, Henan province, topsoil samples (0 ~20 cm ) were collected after rice was
harvested for analysis of variation of soil active carbon and nitrogen, and soil nutrients and further of their
relationships with rice yield and soil nutrients. The experiment was designed to have seven treatments, i.e.
CK (no fertilizer ) , Treatment G ( planting and incorporation of Chinese milk vetch ) , Treatment 100%F

( conventional chemical fertilizer N, P, K at 225 kg hm™>, 135 kg hm™ and 135 kg hm™, respectively ) ,
Treatment G +100%F ( Chinese milk vetch combined with 100% conventional chemical fertilizer) ,
Treatment G +80%F, Treatment G +60%F and Treatment G +40%F. [Result] The results showed that
compared with CK, Treatment 100%F had little effect on soil water soluble organic carbon ( WSOC ) ,
but it increased soil water soluble organic nitrogen ( WSON ) , soil microbial biomass carbon ( SMBC )
and soil microbial biomass nitrogen ( SMBN ) by 20.61%, 10.49% and 2.70%, respectively. Treatment
G increased WSOC, WSON, SMBC and SMBN by 25.52%, 36.30%, 19.16% and 9.36%, respectively.
And the treatments of G+F of whatever rate increased WSOC, WSON, SMBC and SMBN by an extent
varying in the range of 12.99% ~ 22.80%, 26.66% ~ 56.61%, 19.01% ~ 29.56% and 12.80% ~ 26.25%,
separately. Fertilization increased the proportion of soil active organic carbon and nitrogen, separately, in
soil organic carbon and total nitrogen, however, the effects of Treatment G and Treatment G+F are obviously

higher than those of Treatment 100%F. Soil active carbon and nitrogen is positively related to rice yield,
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SOC, TN and Ammonium nitrogen at significant or extremely significant levels, but negatively to nitrate
nitrogen and available potassium. Fertilization increased rice yield and the effect was the most significant in
Treatment G+80%F (10 026 kg hm™ in yield ) . Compared with Treatment 100%F, Treatment G +80%F,
Treatment G +60%F and Treatment G +40%F saved the use of chemical fertilizer by 20% ~ 40% without
affecting crop yield, while increasing nitrogen agronomic efficiency and nitrogen partial factor productivity
by 11.64% ~ 149.65% and 2.66% ~ 149.92%, separately and the contents of SOC, TN and ammonium
nitrogen, too, but did decrease the contents of available phosphorus and available potassium. [ Conclusion]
Compared with application of chemical fertilizer, planting and incorporation of Chinese milk vetch coupled
with application chemical fertilizer were more conducive to building up soil active carbon and nitrogen. By
taking into full account crop yield, nitrogen fertilizer utilization efficiency, and soil fertility, the practice of
incorporating 22 500 kg hm™ of Chinese milk vetch, keeping the normal P and K applications and reducing N
application rate by 20% was thought to be the optimal one.

Key words Chinese milk vetch; Soil active organic carbon and nitrogen; Rice yield; Nitrogen use

efficiency; Soil nutrients
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