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R W BRI, SR H R SE T AR 5% =9
BRACER > FHE RS R K Al S me A IS 6 DL . B
B NPT A TFRAWE I, ISR =0
FRER I AT X R A i BB HA B R S O,
A SO E A 1 ARSI 58 = e AR AU
XPRRE R AR ZACHHIR A R ZE &
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1 #REFZE

1.1 e XA

3 B 22 A Tt T B3 X (30°38°8”
N, 117°24'34" E ), ZHIX & T MR b s 2=
AKX, AR K 1600 mm, 4534 H FEAT
1800 h, AR 16.5°C 5 Ak 158 Tk
MR A B KR L, BN+ T e
ARFIEPEFC . AHLUT 20.2 o/kg, 2F 1.3 gke. A
W 13.1 mg/kg. AL 62.4 mg/kg, pH 6.10, +
HEZSTE 1.25 gfem’,
1.2 Rt

FH )6 7 4R T 2017 45, ARBFFT BT Ho
)6 AbEE, 435 (1) &N, KEEEAEEIE
(PR =N (2) &N, KFEZHEH AN (2025
kg/hm®) ( fa Fx 100% N) 5 (3) FpAE F 48 = 9,
KRG 2 ANt Z I (R GM ) 5 (4) B A £
= g, KR it 40% F AL (i FR GM+40%
N); (5) FIHFIHE =3, KEEENE 60% H A
JIE CRFR GM+60% N )5 (6) FHEFIH S =8, K
e 2t 80% HFLANE (A Fk GM+80% N ). Jirf ik
L A YORHEAE, AKFE 0 75 ke/hm® B AR AN
150 kg/hm® #AE . AEASALHNE 3 RE R, /DX R
H320 m*, FEHLIXALHES] . KRG RIS 43
BENCFIFEAC 3 YO, it A LR 5300k 50% . 20%
H130%, 40 PEBEALFER LA — i . S0
SR FAHCRE (0 7 SR A, 48RP R 30 ke/hm®, IRAF
IKFEREALTT 20 ~ 25 d B, 620 2 B e 4 il
1 20000 ~ 22500 kg/hm® Z [A], QNS 4R 4L e
KA 20000 ke/hm®, WFEATRRIE; AR5 <0
i B I 22500 kg/hm®, WDXIEIRS . Gl i 375
MAE, 2017 ~ 2020 4EAEA R /N X FAF 25 25 Ay
AR AR 515 ~ 55.9 kg/hm®, 7K R 2R JH & B RS
e, AR 20 hm’, AL WL SACS 5
FIRE (N 46% ) . L HEIRES (P05 12% ) F5fk
B (K0 60% ). EEn el “ UK, sKF

T Ay 24 b 1 S HE SRR <SRRI 7 HE R B
PRE LA AR SR BOR BRI T, o R AR iR
[Fi] 24 M HE 4 B it — 25
1.3 WEREAR Kok

RESE: BEKREIIY KA /NX R
PERE 6 MROK e Hb_ L FRAE A, A FPRLFIZEFE T 105°C
AT 30 min, RJEFTAFE 0T 60 °C AL B 4 ik
i, HTARSEE, KW H,80,-H,0, 1k
JE YL E Rk E A i

AT 2 KR LA B FE AN /N X B AL E B
FRFNERIRR 6 8H, ORISR A K Bk ks, il
MHEGHLHRE, THRREKRE, AR5 AR K AL
(LTIM-2099, LG8 Xas2Aal, Bl ) g,
THEADRE KRR (ARSI it BRI ( JMWT12,
AR F AR ARG BRA R, Jba) e Fk
EARp IR AS]

BT R OK S U R . R OK BB UE R
F B NY/T 26392014 i 2K 155 T b 7 12 ()
SE PO ) JrEkmE Y EAF S R GB
5009.5-2016 { £l Hh 2 R I sE gy ik ) ) J s
WE o T e I % ] ICP-MS Y B B 4 45 8 1
JETEAY ( Z2[E Thermo Fisher Scientific 23] ) M5
KW T E (BF. BE. Bk W) &

IKFREF HE s A/ N BT Bl ™=
14 JEIE

AMEFH R (REy, %), BT 1E9 X it
A 8RR R, B REG= (U-U,) /
Fx 100, X, U, U, 558 . AN ZEEY)
W R B AR, FARERAIRA R,
1.5 BdEoabr

I8 HHE R F Excel 2016 F1 SPSS 17.0 #1745
Brg s, JFRAS/NREMD: (LSD) K InEdE i
2SR EM (P<0.05), KM Origin 2017 #47—JC
TRNEEON LG, BT EE A Origin 2017
HEATE

2 ZER5SH

2.1 AN A it JIE Ak PR AR 7 oL AR AT U
GRS 2]

2.1.1 =

ANFEAEFET B KA P w0 1 s . AERIE
AEFE (-N) KRG = (i, 4 6313 kg/hm®s
Bt AL FE (100% N) KRS 7 & 9266 kg/hm®,
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FbAS it B A FA = 46.8% , FRAEAI 4 =98, /K
AR RN ZACALER, KFEF= 5k 7005 ke/hm®,  FEAS
Jite N Ak B 7= 11.0% (P<0.05), FAE A H % =
gL LA b, KR EbEE 2 E (N 8L ~ 162
ke/hm® ) B 384 Ji1 26 B Ry o 4 184 0 B4 4 4, 9 R
28.8% ~ 49.6%. FERNHELEHE S8 2= o 1) S Al b sk it
40% b2 FNE Ja 7K AR P i 5 FE A FIC 19 35 2
S, R Y AU A AR TR R AUIE A 40% JE K
i i b E RIS, BEIE R 7.9% (P<0.05 ),
2.1.2 AR

AN [i) it AL Ak 3G 7K RS R 2 M I i AR (3%
1)o At IE A BOK FEFF R AR AP AR L B i
S T -N A H (P<0.05), Hrh 100% N Fl
GM+80% N AbFRA 2 SR I fe i, 43910 156.7
F1157.2 kg/hm®, HRJE GM+60% N ACFE, H 147.2

keg/hm®, [ 100% N &b B A% 6.5% ( P<0.05), M 7K
FEAS [R50 A7 60 28 40 B A1 BE 2 A T 1, GM+60% N
Ab BRI R ZE MR I R TR I Y LR R,
65.3%; FHKJE GM+80% N AbHH, N 63.1%., Bk
100% N Ab /KRB R R BB s, (R AR A
R IR Y E B 61.3%, I TR A
FHE R ab B, U AR I FH 55 2 S Be it B i
NEFH s R TR KRR PR R R TR
2.1.3  FIEFIHE

A Ti) it JIES Ak B8R X5F 7K A 2 SN 0 FH 3 HL AT B
o (1), 100% N &b B8 AR R FH % A 33.0%.
TR L = 3 i 36t L, KA SRR R H =%
9 36.8% ~ 41.7%, ¥ E m T 100% N 4 # (P
<0.05 ), LA b FHARIAE A FH 28 = A F) T 42 5 7K
ZRICFIH=,

® 1 ARMEELEXKE"E, RERREMELF AERERm

o AEWIKL A
e FrhE Rl - — o - HUICHI
, (kehm) (%) *ﬂﬁij FFF BV TUEr, HPRLEC S H (%)
(kg/hm®) (kg/hm®) (kg/hm®) (%)
-N 6313d 53.2e 36.6d 89.8e 59.3d
GM 7005¢ 11.0 60.2d 37.4d 97.7d 61.7¢
GM+40% N 8130b 28.8 82.6¢ 48.9¢ 131.5¢ 62.8ab 41.7a
GM+60% N 9207a 45.8 96.2a 51.0b 147.2b 65.3a 40.8a
GM+80% N 9442a 49.6 99.2a 58.0a 157.2a 63.1ab 36.8b
100% N 9266a 46.8 96.0a 60.7a 156.7a 61.3be 33.0c

T SRR FREFRORA AL B AR B35 22 5 (P<0.05), R,

2.2 Il it A Ak X A i R A S
2.2.1  AEKIN T ANSNL L

2 2 RIS [R] b PR A KN T AN b 5T A
R, 5 -N AR, R AL B RE TR A
KAREARR | RORFRIERDROR, BRI T RPR A
SIEPIPORAS e S AR NTE NN N R Vs

FEK RE R | RN BORE K0 B3 N 2.4%
1.1% 1 4.1%, HEE T 6.3%. FEF]HE =5
it 60% . 80% Ak F R NEAL B K R KR | KK
FRERROR Y = TR LB AL B, BT 5
T AL NEARFE . 33 & B PR A F 55 2 S i e mty_I Pt
AL B AT LI R R AR TS O 5

x2 AEHEAELIEXFER BN TFISMU & BT A =200 (%)

QbR Bk iR R KR RARP S LR
-N 78.4¢ 71.1b 63.5b 19.1a 6.3a
GM 80.4a 72.9a 65.8a 19.4a 5.4¢
GM+40% N 79.6hc 72.3ab 65.5a 19.3a 5.7b
GM+60% N 80.8a 73.2a 66.2a 19.2a 5.8b
GM+80% N 80.7a 73.6a 66.6a 19.4a 5.5¢
100% N 80.2ab 71.9h 66.1a 19.2a 5.9h
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2.2.2  FEOKEAETER R 5 7

AP 1 AT, AT] it A Ak BEERE A 1) A T Ay
R 13.3% ~ 17.6% . ANJiti I8 AL FRAS K 1Y B4 E A
Py, RIS R AR T R K 1) BB e Y
i, BRIEN 17.6% ~ 24.7%, k3B EKFE. N

20
a
16 F b
c c c g T
= & -
~ 12 -
1#
Xt
=
1
1
4 =
O 1 1 1 1 1 1
-N GM GM+ GM+ GM+ 100% N
40% N 60%N 80%N
AbFR

ANFIREAE AN BT, FHEA 58 e S Ak it {7
RUEAEHA AT FRARROR A9 R S, R
3.7% ~ 8.4%, GM. GM+40% N Fl GM+60% N 3 >
AL PRAGREA ELRE A R iR I

100

80 b a

Hio

M
o

H oo

40 F

RAmEE (%)

0 1 1 1 1 1 1

-N GM GM+ GM+ GM+  100% N
40%N  60%N 80%N
Y

B 1 AEMEELENEANEEEMNIIER RS BTN
e AR AT RRORA IR 5225 (P<0.05).

5 HARVER & AL REORR], AN A SR
KEE AR A el AR ISR [ R B 8 i 1 e oKk
O S, VAR e B0 Bt U P e 2
FI R, Hri GM+80% N F1 100% N 4k
HEKEARSEERANEE, 558 78.4% fil
77.8%.

223 KW FICR S E

Y 2 3 R, R[] it HE Ak B R RS K4S . BE

B B R A bS5, 5 -NABA, it

ARG FKRES, B, 2. BEE M, 100% N 4b
PR -N AR PR, LS. BE. Bk BRI i
FRE 23.5% . 8.8% . 3.1%. 1.2%., FhAE A 8
ORI S REORAS . BE L k. B E, Hok
DL GM+80% N Ab UM MR R, A5, 86, k. %
() B A N AR B0 S E R T 41.3% . 24.9%
12.7% . 4.9%; % 100% N Ab 33 5] 8 F 48 5 T
144% . 14.8%. 9.4%. 3.7%.

x3 AEMEIELEREARS. %, %, FSENTMW (mg/kg)
b 55 B B
-N 308.22d 326.71d 15.8¢ 21.6b
GM 343.43¢ 368.05be 16.5b 22.7a
GM+40% N 376.38b 367.61c 17.4a 22.2a
GM+60% N 42391a 388.40ab 17.8a 22.7a
GM+80% N 435.55a 408.10a 17.8a 22.7a
100% N 380.68b 355.39¢ 16.3b 21.9ab
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3 e
3.1 ASTn]jits AR Ab BEXF KRG = . R R IR AR
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ARG SE R, LT T 4 4EFRA) H &
mYEfE, fsE A A R 40% T KRS i AN
P XGRS E RS U AT A, S
Yot SR Y GRHERAE AT L i SRR B A [
KRS ™, g W R SR
H59% ~ 85% MARALEWE A . LR -K
FEETERG T, B mJo T AL 1 B FEAA B S mT R
HARP R R Z B R KRR . ARG
FAET, RN S T A e R SR R A
BN, RRAR R R YEA [ AE YR AE 20000 ~ 22500
kg/hm® Z[H], HAREEHR 515 ~ 55.9 ke/hm’, X
a3 A R KR P i AR R I F 2
o Ho4h, KL REIEH, 40T 8E e
I B T KR 5 2 A T T L 0
MA LR A, B Y B—Jrm
fEBR AL L A L RHA HE AT LASE I - 3 A= W i 2
REVERE R, ek B R RE L A
FEINR, 5 A S B A R H ik 2 AR FE T
P K RS U FR A sk 10 UM B B IR 4G R
KW, BxPaH 5, KEENA 25% ~ 45% 1)
HERBFETLEZI, Wik, EmIERKRRLE
TR AR BRILZ AN, 28 =0 w12 [ e +
gohid ZMAR, WORERK, XEPEEE R
BT KRG A B 5 T AR ALK R e 27
AIRGG S5 AT, FPE R 55 2 i Sl Bt
EH M AENE T D R K R RNC R R, 2T
AR RIRIGA NS, A IR 40% itk
SR, AR RRE IR
3.2 TR AR Ab BT A i R ) S i

FEK 1 b L B 22 st A% IR R i b, AR F ot
Rt e S A 2 o R K it J5 % A R g B
KW RATEEY A K B P R ZE IR
HeE VR R R TR SR N R 2 — 0
4 UV RIS I A HLUIE AR 10% ~ 20% 1k AR
i, TR HE AR R, SRR AR
FREeffitaisy, Mimdm T/KRER =2 fE . A7
TR AR Y R R W], 5 AL
RIEHE AL, 28R AUt S A A T4 s Aok
JBi o TE KA A K RS it 20 = 5 i K R o BRSO
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7 TR KR A 1 30 it 20 T B R 5 i K R 1
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AR R T R i . B0 R LA i rh i T R A%
IR, AR HE T KRG 0 AR KRR Wl , 42
TR 0, AR SR R L, A
P Y it Ak 7 N R A O 2K R 454 sk i) 33 o e g It
N, HEE T KRR R AIGE TRK S, AT
FEH RIS ALA 2 24 2 R K i B A = A R TR
FEEERUSZ I, PR S = 905 AT RGE Rk 5
Ji, {H5 100% N ALFEAHLL, P2 =95, BohE
Y b 27 NS FH B S A B OGS e A I T JB 5 e AN
K, AHRFIFREK A SIS FAE F32 5 . X5
fas PR RS R — 3, RIS RA WU AL 1L
2RIE, S EANAH RS TR S Rr, A
FEA RS T BRI RS, Mk 3 —E
RAHERT, 8B AYLICHLEC M S A A T4 5 KR
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JOT . AU BT SR AR A HLUOR: GM+60% N
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ROEREKRR . WRR, HEEVER . 5. BE.
BRFBE S B 5 CM+80% N AbF 2% B OR L #; 2
A AR A R W KT GM+80% N Ab B
(P <0.05); Yb#EMEHEMT 60% M & H
SIS, AKORE A 7 I 2 A7 B0 A [ A B T
UL B e BRI E M A R TR, RIF T A2
(A AG HIL TG ML it A 2 oA 38 7K R i IO 1) S e, R 3%
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of applying leguminous and non-leguminous green manures and

Effects of Chinese milk vetch on yield, nitrogen use efficiency and quality of rice in single cropping rice area of
Southern Anhui province

BU Rong-yan', HAN Shang', CHENG Wen-long', HU Run’, ZHU Qin’, LI Min', WANG Hui', TANG Shan', WU
Ji'"" (1. TInstitute of Soil and Fertilizer, Anhui Academy of Agricultural Sciences/Key Laboratory of Nutrient Cycling and
Resource Environment of Anhui Province, Hefei Anhui 230031; 2. Chizhou Agricultural Science Research Institute,
Chizhou Anhui 247100 )

Abstract: Field experiment was conducted to study the effect of Chinese milk vetch substitution for chemical nitrogen
fertilizer on the rice yield, rice quality, nitrogen uptake, and the nitrogen use efficiency in rice system. There were six
treatments, including winter fallow+no chemical nitrogen fertilizer (~N ), winter fallow+100% chemical nitrogen fertilizer
(100% N ), Chinese milk vetch+no chemical nitrogen fertilizer (GM), Chinese milk vetch+40% chemical nitrogen
fertilizer ( GM+40% N ), Chinese milk vetch+60% chemical nitrogen fertilizer ( GM+60% N ), Chinese milk vetch+80%
chemical nitrogen fertilizer ( GM+80% N ). There were no significant differences in the rice yield, nitrogen accumulation,
brown rice rate, head rice rate, chalky grain rate, protein and zinc content between GM+80% N and 100% N. Nitrogen
use efficiency, milled rice rate, calcium, magnesium and iron contents of GM+80% N treatment were significantly higher
than those of 100% N treatment ( P<0.05 ). Chalkiness degree and amylose content were low than those of 100% N ( P<0.05 )
significantly. There were no differences in the yield, brown rice rate, head rice rate, chalky grain rate, chalkiness degree
and zinc content between the treatments of GM+60% N and 100% N. The nitrogen use efficiency, milled rice rate, calcium,
magnesium and iron contents of GM+60% N treatment were significantly higher than that of 100% N treatment (P<0.05), and
the nitrogen accumulation, amylose and protein content were significantly lower than that of 100% N treatment ( P<0.05 ).
There were no significant differences in rice yield, nitrogen accumulation, brown rice rate, milled rice rate, head rice rate,
chalky grain rate, amylose, protein, calcium, magnesium, iron and zinc contents between GM+60% N and GM+80% N,
though the nitrogen use efficiency of GM+60% N was lower than that of GM+80% N. In conclusion, it is more appropriate
to reduce the application of nitrogen fertilizer by 40% in rice season to increase the fertilizer efficiency and obtain the superior
quality rice with the application of Chinese milk vetch.
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