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W I B FEARA 58 2= S50 B 000 28 0 T TG AN [ ) O T P O X 9 2 G S 9 0 W

W S5 43 R SCR R R0 0, IR IR E 7 NI CK OB 58 = 8RR AR T ), CF (8 1L = it e ) &%
BIJE 45 t hm ~° (GM,, ) 28 =L G5 i jifi 0.20% 40% .60% 1 80% ¥ WA ALIE (CF) o 16114 4 42 1 % 4
A B 2= B 0 HE AT g 2 4R 0 RS, 25 SR W), L6 I A 9 58 2 0 B R I AR IE b 3 b, AR OKRE NP
K 9 B i L GM,; +80% CF A4b 3 fw i, HAE 4 P K 3% 43 f e W Wi i 11 IRAE GM 5 +40% CF AL B b KR 57
43 PN ) A 2 T A I TG S 174 385 o T B A1 5 K R NP AT KRR 2% R AL R RE 48 7™ s T DL GM g +40%
CF b ¥ 45 w5, DAL 125 Pl ) FH 3 0 AR 3R 5 XU 4 £ 88 1 2, 8 2= o 0 S M 3 1 0 O 45+ hm 2 B, DAL
Jiti N 80.6 kg hm ™ P,0, 21.5 kg hm 1 K,0 43.3 kg hm >R, 5 CK &L FHAH [, CF 14 = 3% ff 25 5 1 1ie

Jite A HES A B ) RS 45 7 B R 13.7% RN 8. 5%~ 17.4% .

45 hm A {0 R I A AR LA

5 m R — MR BRG] P, 5 2 5 7 g

KEW AV BRI B JR AR TR
mESKE  SI158.3 kAR IR RS

=9 (Astragalus sinicus L. ) 23 [E 7 5 X
KRR EARGENE & B A IS 0T LLON S 2R K R
A KPR N P K SE AR5, T K B0 76 K AE AR K
W0 it 1k BB Bk OR it £k BB I 3K AR R e = i H
(90 A 20 20 R LLRT, 48 25— K R A Bk A D7
KU ERE—WERFIE, MR FEEPTELER
I — IR M S H R BT AR D K 4
W PRBREHES . 21 2 Dok, B 5 T 3 45
14 & Ji& R 55 Bl 1 AR 1 AS W7 1 o, i R XL 2 A 1 48
FREINT , B a5 KM E R Az hE s
Pe— W BEREEFE 7 8 m W —FR R, H R X
DI ZEMAE b B PRSTT, WiTT A 2010 4F 44 KR
Pt T B 102. 8 x 10" hm” | . A 2 25 g A5 Ff A 17 A
ik 67.8 x 10*hm”, /i 4 i ALY 66. 0% 2,

MR AT R ik X, 5 = g IR A 7 A
A7 OE R AR ZI SO, —J7 1, bl & A AR IE it
FHAEBR A3 m, + 58 3% 2y SR OKOF B A R T S
M58 2 B ™7 5 3 — J7 T, Bl 55 = B AL B 5
AOHE , P 7 R 58 = 0 i R ) 7 o A 3 Ok R

T4 A A ] 2 2R 47 4 2 i R LT VT B T I R R e
T AT VG 9 A5 TR o 45 o SR 38 8 25 0 ol i
FEEE A LGA ) 40 ¢ hm 77 A A, @AY AT DLk F] 60 t
hm 2P S5 R B O MR AR 5 A
BEECAY & R, 58 25 3 43 HON) 0 A1) R 0 A= 7 2 I 55
By 3 A 7 AR A AN 3R A S A R o T e
B R A X1 R T s A R L, ST R
TE 4 2 Y — B R A% G B i P, 58 2 o fof o (138
BB ERAE 22.5~30.0 t hm 2" S E B E RS
xR R R R AR KT A T B S s A
A 2 — 40 46 2 e 2 X B R A AR
sk o g R 7 X RE AR IE T B RS A0 R R SR
SR T E Ol &R

20 25— PO 2 I RS A A feF R 4 R R I SR A
T AR A B AH OC AR K 5 i B R 2 gk,
WA 7 B 1Y) 5 2 B M 50 T A 7 B 2 I R
N WA AE A 7 A AN RS A B 58 25 g ad H 4 fe]
ic it A AE PTG v B 2 W A 7 i A K R 9% 4
) P 23R 3 ) 5 7K S 45 ) BT B IR A S . 4B,

w AN FHBA 25 MEAT ML ( Ak ) BHIF & T ( 201103005 ) i Y148 H KR & T F 2 <0l W H (2009C12001) % B)
EH R TAL(1971—) WL L A i+ B 0L, FEN G L R 5 5 R R A BF5E . E-mail : jianhong1 203 @ sina. com

Wk B : 2013 07 - 015 W BE e fis H #:2013 - 12 - 06

http : //pedologica. issas. ac. cn



4 14 FHEAT AT 58 2 A4 T TG e A A % B0 2 i A 5 0 R0 0 7 i 1) 52 ) 889

TERmRK—RBHAEPAER h, h T R LB S
JK e R R 22 18] 14 1) B I ) A1, B 2 W A B ARk ik
fY L HE SR BRI S S R R A AR R 22 5, I A
1o 58 25 S S R A 2 R B R I R 1Y AR KT AR
ANF S e o A K B . b P AR E 5 S e
FEAEHE A 37 20 B i 2 SR AN T] TR i A B 5 5%
P LW NEE N EDO I 1o DL R N 1 I E 1)
AW TEN 5 = 08 MR A 0 2 G I i T JEE e JE o
BRI A B A AR B S R AT T OE S, (HL A RO
ARG AT BRI 5 = R 58
(45 Chm ) DA ) R LG g8 10 IE X
2 I A A R R 20 I WSR2 W I LI R 1
0 1R 58 2 e i O T I B A A S T i, LA Dy
P 7 3L X 56 25 e — B 2 i P AR T A S G AL
BERE M

BRIk

1.1 R EER S5 HiR R

TR XAV T4 A TIT 2 30 X9 AR ML Bl 2 3K 46
(119°32'12"E,29°04'8"N) , i 4k 62.5 m, J& 1 W $at
FWA, U U] ARIRGE D AR R AT
H MR 42 1700 h PR K &2 1 500 mm,~F-245
WL 179 C KB X A B Ay 55 DU 40 4T (B +
KB HKAE L XTI AT 0 ~ 20em HF)Z 4 HE AL
RS ATHLIR 22.5 g kg™ A 149 g kg IR
258.2 mg kg ', 3 Ak B 26.2 mg kg ' B AL H
36.4 mg kg ™' .pH 5.42,

PRI 1 58 = 08 B RO Y b R TR

Wrff, 28 = B fif B 5 K 43 92.1% , N P,04.K,0 &
Wk 3.82.0.95 .4.35 g kg ' ALK A g AR
o4 1 R ORI 2 SE AR AL 9 5o
1.2 K&t

WIAE 2011 45 4 H = 2012 4 10 A [\ ¥ 47,
KRR BN RS, 357 AN, 4 REE, & /DX
BEHLHES /N X B Ry 20 m* 4% /N X [ 3 -
FH AL BORL B RR T, A S HEVE , B I KR ER . 7 A
Ab BR335SR - CK Rt AR ) 5 CF (o 30T B IR )
GM,s (AN BB 45 PF F BT 45 t hm ° 28 R HEHERD)
GM,; +20% CF ( # [ 45 t hm > %8 2 0 fif %5 ¢ jti
20% HHALIE ) ; GM,, +40% CF (#1/E 45 t hm *
5 e fif R 40% AL IE &) s GM,; + 60% CF
(BHJE 45 « hm ™" % 2 B ff %0 it fiti 60% % B AL HE
1) ;GM,; +80% CF (B JE 45 t hm 7 %8 7 B fif 25 Jig
Jiti 80% ¥ MALAE i) o

Bk A T 2011 455 H 8 HERN,6 H 18 HE
AN g 40 BE 2 ~ 3 BRELA FAE X —
F MR B AR B R 25.0 x 10° P\ hm ™7, 3
AR AL FE (CF) : 6 F 17 H i 3 JE Ak iR & 44 525. 0
kg hm > GF @ R4S 375. 0 kg hm 736 28 Hjiti 4y BE
PR Z 187.5 kg hm ~> S L% 112.5 kg hm *;8 H
9 Hijiti 42 FE AR R % 75.0 kg hm > 40L&} 75.0 kg
hm ™ REGHEA RS BARILEZ 1, 10 H 28 H
IKFEGE— W], & /N DCEFT Bl I D i A 4 F A
B, 2011 AR K AFURER IS & /N IX 4 TR, 2012 4R 7E
KA 4% 2011 ARk B AR e .

%1 AFAEL/EN.P,O,.K,0FHHBBANE

Table 1 Input rates of N, P,0O,, and K, O for different treatments

Fi 4y #% At Nutrient inputs (kg hm ™ ?)

b 3

ALHE Chemical fertilizer #5795 Chinese milk vetch 43 Total
Treatment

N P, 0; K,0 N P,0; K,0 N P, 0; K,0

cK" 0 0 0 0 0 0 0 0 0
CF? 210.0 56.3 112.5 0 0 0 210.0 56.3 112.5
GM,,* 0 0 0 171.9 42.9 195. 8 171.9 42.9 195. 8
GM,5 +20% CF 42.0 11.2 22.5 171.9 42.9 195.8 213.9 54.1 218.3
GM,5 +40% CF 84.0 22.4 45.0 171.9 42.9 195.8 255.9 65.3 240. 8
GM,5 +60% CF  126.0 33.6 67.5 171.9 42.9 195.8 297.9 76.5 263. 3
GM,5 +80% CF  168.0 44. 8 90.0 171.9 42.9 195.8 339.9 87.7 285.8

D) ARBHE 2 = 9EFAEILAE No fertilizers and no Chinese milk vetch;2) # # FJ 42 i I® Conventional chemical fertilizer rate; 3) Hf JE 45t
hm =% % 25 #5 fif B0 Incorporation of Chinese milk vetch at the rate of 45 t hm =2 fresh grass F [i] The same below
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JK R B R AE A% /I DX ) 8 RE 28 3 1S K RS
A g WL 2% b AR AR, 7K RS o BEII A5 R 8 H 4
H O e 2k o3 BERL, A /K Rl 3k it 10 13 28 H Ol
FARRA RUORER T T SR B 5 S8 R TR AR K A
R ZMEIRTE bR, I 45 33X B 70 AR A g i S K e W
B A NP K FR 0 & w A RE S Ah, 7EK
FETBEIR (8 H 4 H) MKFFLAII(9 H 24 H)
2 /INDXAT I 200 MK B4 Bk ok i BE T D S AELBR N
P K 3%,

e AT HILTOR R R B A i, A R R
PR — WU KT 8 — 28 1R 5 % 5 L Bl Ak 20 R D
R RIS SR T TR U B IR R — SR B L L (8
2, S SR T TR B 12 $— SO B BE YL pH SR
HI A 125 5 K A AR AR T 4 R T R B 1R — XU K TH
BRI AT, 28R T TR —RUE KT & —
BRUAH B LE (57, 4 B R T e A R — XA K T 8 — 2k
Wk,
L4 #HESZRITHE

JKAEX NP K 3750 F SR 153 2 50 37 0
A2 F) %% (Nutrient agronomy use efficiency, kg
kg ') = [HEHE X AE 9 22 65 7 ik (kg hm 7)) — AR
XA 2=t (kg hm™*) ] / JEAE & (kg hm ™),
B RN HIAE R 4 T 73R 20 (U NP K S ) 33
P 26 35 7 5 A0 R 07T 3R 4% PR R T kR
(Internal nutrient use efficiency, kg kg ') = & ¥/ &
(kg hm™*) /32 5p Wit (kg hm ™*) & 3R W i B4
AR (I NP UK A ) Fir A2 77 RS A i B
FIT FM AR mRaeR

B @ e R A IE &R AKX = w0
i A v B 35 4 1 R AR P e (kg hm ) — B B
RPN REIR IR (kg hm ) X 405 = e
Fr o3 A2 R IR/ Bl A NE 18 37 53 4“2 R IR

X A Excel 2003 #1 SAS 9. 0 #E47 58 i1 A1 5 22 43
Br, 3R Hl Duncan’ S 5 &2 4l 22 1% (LSR) #E17 £ &
L

2z R
21 REEBERBULBTFLFHBREMERS

e
1906 1 1005 0, A1 5 25 90 it

[F) A7) 5 R0 R B2 Ak T Ak B 35 R % 30 DR 45 o e R R
M EmEE IS, NFE2 T LUE W, 50 4
H(CK) A0 Ee , B 76 it AR Ab B 157 I8 35 440 m 5 A 49 BE 4K
FAREE, WX TR E R A B, 5 &
FENE (CF) S 25 35 m 1 5 3 SR 80, BT A it A Ak 28
4 300 3 VAR A RN R AR i, O i R R R =
R it AN ) B B R R S AR IR AL BE S CK A B
ML, A 4% 5 540 518 137 % 0 8.5% -
17.4% ,Hft GM,; +40% CF &b BE BG4 7 5 e 15
(10 807 kg hm %),

FK A 7 i i B T AR A AR A R R BRI T
PSRN, NER2 hA AN, B—w
o it O Ak PR R A A A S A R T A AR R
e R SRR BE N T 5% 2 4 3R Ok T it A [R] B £
"B A A Ak D 52 05 DR AR R A B

B8 20 Bl R A B A KRS R A G BE ORI AT AN R
K5 it £ N FH 1% 164D T 38 0, i e A SR 5 RN 4 S8
2 i T4 A Tt £ 199 385 00+ 3 S 1 S R AR Y
FELAF 7™ it R FF 7 ik 4 78 b LA 5 A A S ks 250
SR AR AL R AR AL . ERE A 7 Y 0 A A
FEF= 5 00 06 (32 A0 B, R A e a B A
GM, +40% CF b 3 v i f5 FF d5 55 7= & 30 78
GM,; +60% CF Zb#firp, MKFE LA B, % = 9
0 He Ak 28 B A A it FH o %) 38 a2 BT P S R GR
GM,; +80% CF Ab 3 b 24 10158 T 5 A0 FH # Jiti AT 4k
M 1d,

2.2 EREPELGENMETESTHBEKSERES
FORE

23 BT ONR AL BEAE KRGS R A B WA RR A
AT NP KBS E, FEKBETEN, 22k
AbFR R A AR N K B B AR I R 0 3 g g o,
M PR R E, EILAM, Lm0
JRAL PR K AR AR N UK 5 5 B 16 IS A & A9 3 Jn i
B2 24 GM,, +80% CF AbHEF N il GM,, +
40% CF L4hPRF K 3k 3] 5% I 3 /K 5 48 2 98 ) e Ak
P AR B X K RS A N UK 5 AN K TR
KFEFREFE P SR m A, Hp ,GM,; +60% CF &b
R PiAF 5% WEKF. AW, £k BE
Qb AR XK R A AR NP UK i Y 52 e O
3% {4 GM,, +60% CF I GM,, +80% CF Il i 3
W T OKAEREA NP K &g,
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K2 ZZXERFARAAEXLEXNBFHRB/BAZHERMZEKR M (2011 0 2012 FHFHE)
Table 2 Effects of incorporation of Chinese milk vetch coupled with application of chemical fertilizer, varying in rate, on agronomic characters

and yields of single-cropping late rice (average values in 2011 and 2012)

h AR - o ‘
o (TN EPN (A1 g R @ T & © [T R AT 7= Sk %]
ﬁ}ﬁfﬂ(b ’ i;{é\,@(@ SSR 1000SW Grain yield Straw yield Mature

Treatment ( x10* A
TNPC FGNPP (%) (g) (kg hm %) (kg hm %) (M-d)
Clump hm ~?)

CK 8. 1d 180. 0d 155. 2¢ 94.0a 27.7a 9 208d 6299d 10 -19
CF 10. 6b 247. 5ab 170. 4a 87. 4c 27. 4a 10472b 9093h 10 - 26
GM,4 9.3¢ 230.2¢ 162. 3ab 90.2b 27.0a 9987¢ 8305¢ 10 -21
GM,5 +20% CF 9.5¢c 235. 0be 165. 9ab 91. 4ab 26.9a 10133¢ 8467bc 10 -22
GM,s +40% CF 10. 6b 242.5b 161.2b 93. 4a 27.2a 10807a 8718b 10 - 24
GM,; +60% CF 11.5ab 257. 5a 156. 1c 89. 8b 27. la 10772a 10023a 10 -25
GM,5 +80% CF 12.2a 267.5a 155. 3¢ 85. 1¢ 27.3a 10514 ab 9965a 10 =27

A R A F TR R RTE 5% K22 55 3 . F[A Note: Different letters within the same column mean significant difference between treatments
according to Duncan’s new multiple range test, p < 0.05. The same below. (DTiller number per clump; @ Number of effective panicles ;@ Number of

filled grains per panicle; @Seed setting rate; & Thousand seed weight

R3 EZKBEEFARNAELEMKBAREFTHEKRS NP K 2RI (2011 70 2012 FHFHE)
Table 3 Effects of incorporation of Chinese milk vetch coupled with application of chemical fertilizer on contents of N, P, and K in rice plants

at different growth stages (average values in 2011 and 2012, g kg™")

. SrEE LAY A RE FLAUWRE AT
R Plant atthe tillering stage Panicle at the milking stage Straw at the milking stage
Treatment
N P K N P K N P K
CK 9.02d 4.35b 20. 75be 8.57¢ 2.39b 2.49¢ 6.40c 3.07c 18. 84a
CF 17.90¢ 4.80a 22.08b 10.31a 2.35b 4.48a 13.23a 4.72a 19.42a
GM,;s 15.81¢ 4.70a 19. 34c¢ 8. 86b 2.71ab 3.49b 10.22b 4.17b 19.23a
GM,5 +20% CF  16. 40c¢ 4.84a 19.75¢ 8.93b 2.82a 3.69b 10. 61b 4.35ab 20.00a
GM,s +40% CF 17.82¢ 5.00a 20. 58bc 9.11b 2.83a 4. 66a 10. 72b 4.00b 18. 84a
GM,s +60% CF  20. 63b 5.08a 21.75b 9.92ab 2.98a 3.88b 11. 60b 4.89%a 19.17a
GM,s +80% CF 24.11a 5.17a 26. 56a 10. 02a 3.00a 3.78b 11.01b 4.22b 20.08a
IR BLEASIRE FT
Jb 3 - . . .
Grain atthe maturing stage Straw atthe maturing stage
Treatment
N P K N P K
CK 9.56a 2.55a 3.54a 4.65c¢ 0.55¢ 17.85a
CF 9.82a 2.15b 3.44a 6.77b 1.03b 15.27b
GM,; 9.62a 1.97b 3.59%a 5.69bc 0.96b 15.32b
GMys +20% CF  9.90a 2.03b 3. 64a 5. 84bc 1. 14b 15. 44b
GM,s +40% CF  9.56a 2.33ab 3.74a 6.82b 0.94b 15.52b
GM,5 +60% CF  9.82a 1.95b 3..49a 8.72a 1.69a 16.27ab
GMy5 +80% CF  10.61a 2.12b 3.69a 8.46a 1.55a 17.10a
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=AU

Hi e 1 AR, 5% 25 o e it A HE 45 Ak B N 3R
PR, 5 S B R A e AC A 3B AT RO
JAE , T GM,s +20% CF &b BE 5 5 Bt AE AR 24, HAb
A5 b R B TR UM AE A BE S P SR AR
N A BEARUEAR AL, {545 4k B[R] 69 25 57 /N K SRy
P25 4k P WY 0 g T ML G A Ak B

4R ERFEBELIE TR D N KR

2 T I 1 16 i 84 L (AL P UK 3% 4y BB Bl
AR RE St 1 A S 38 5 R AR ) fa e B AR R NP
K 3% 43 BB 1y B A0 ME T 2 198 345 o g 384 o5 7K R N
P K B0 BRE S5 IR BAEAS L —
o A, £t I ab B 5 O IE AE L, NP UK BLR
BRI R ERN, GM, +60% CF fil GM,, +
80% CF AbHEAY N K 773 &1 2B i 34 in fe o &8 %%,
RCFp B In F ZOR IR PR A 2R A, KRS PR
SR PR R SON I N K B R

R4 EZEBREASRERELIER BTG S RS0 (2011 F1 2012 £ FHE)

Table 4 Effect of incorporation of Chinese milk vetch coupled with application of chemical fertilizer on nutrient uptake of single-cropping late rice

(average values in 2011 and 2012 (kg hm™*))

fbap 54 Grain FEFF Straw 41t Total
Treatment N P K N P K N P K

CK 88. 0c 23. 5ab 32.6¢ 29.3d 3.46¢ 112. 4¢ 117.3d 26.9¢ 145. 0c¢
CF 102. 8b 22.5b 36.0b 61.6b 9.37b 138.9b 164. 4b 31.9b 174.9b
GM,; 96. 1be 19.7¢ 35.9b 47. 3¢ 7.97b 127.2b 143. 4¢ 27.7¢ 163. 1b
GM,5 +20% CF  100. 3b 20. 6¢ 36.9b 49. 4¢ 9.65h 130. 7b 149. 8¢ 30. 2be 167. 6b
GM,5 +40% CF  103.3b 25.2a 40. 4a 59.5b 8. 19b 135.3b 162. 8b 33.4b 175.7b
GM,5 +60% CF  105. 8ab 21.0b 37. 6ab 87. 4a 16.9a 163. 1a 193.2a 37.9a 200. 7a
GM,s +80% CF  111.6a 22.3b 38. 8a 84.3a 15. 4a 170. 4a 195.9a 37.7a 209. 2a

24 BEMBAFIRENALRMFS NEBA

A% E

NS ATLLEH, Ex Rl B b N P K
Fr A3 B AR 2 ) ) A5k % 5k PR 1 A D 6 0 ot 8
J5 AR B a3 T B LA GM,, +40% CF 4b 38 & =
AT R AL B R N P UK 3R G 9 R R R
IR A P 2 T B A A

KR TREATE LB (GM,,) 19 NP K 353

x5

A7 I A A8 1 b 2 T AR = i NE AL 3 (CF)
B RRFHEATEIC I (GM,, ) 19 N P K FR53 K27
IR 8803 25w R0 St e T Ak 3 3 ) B AR 24. 8%
18.9% F1 64. 6% ,GM,; +80% CF A ¥ iy N P K 3
3R 5 F 2503 e B it A Ak B 43 5 R AR
36.2 % 33.7 % f159.3 % , {H N P K F&43 5 F]
FHARCR N 5 F 2 — 5 FL AL NE b 38, Fovh P 3253 N
A FHACR BB 5% W& K.

SREEBEARAEXRMKBHRASRENANEMFS NI ALEMRM (2011 712012 FHFHHE)

Table 5 Effects of incorporation of Chinese milk vetch coupled with application of chemical fertilizer on agronomic use efficiency of nutrients

and internal nutrient use efficiency of rice( average values in 2011 and 2012 (kg kg™'))

l\ I o A RN RBOR FE o A R A A
R Agronomic use efficiency of nutrients Internal nutrient use efficiency
Treatment
N P K N P K
CK 0 0 0 78. 5a 341.7a 63.5a
CF 6.02a 54.72a 13.53a 63.7b 328.5b 59.9ab
GM,s 4.53b 44.39b 4.79¢ 69.7b 361.2a 61.2a
GM,s +20% CF 4.32b 41. 67bc 5.11¢ 67.7b 335.3ab 60. 5ab
GM,s +40% CF 6.25a 59. 66a 8.00b 66. 4b 323.8b 61.5a
GMy5 +60% CF 5.25ab 49.81b 7.16b 55.8¢ 283.9c¢ 53.7b
GM,; +80% CF 3. 84c¢ 36.28¢ 5.51¢ 53.7¢ 278. 6¢ 50.3b
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3 W ®

3.1 BEBRBHENTEZXESERES

R EW, L mE— TR, &=
WS MR T, B Bl 45 hm 2R T A ik E
R, R L 7 B — W R A & i
BIEX BB S ER S, T BB Ws
N, 88 25 0 J65 A 0 309 4 e R 998 5 DU 4y
(R, B b S A R S5 L 3 (Eh) T AN Fe ¥k
£ 100 LA B A HLIR BB T X AR 2K R e 2
FEAE R EAE T BUE N A

AR LI ZAE BTN T, 48 25 S e o
BITE 0 3 13B20 N O & — 5 bR N R
85% Zc A7, 45 LA N A b 5 i K R 7= Bk i 2 52 A
T IEHEERTH T HA N ZTEOELT, &
BEE 45 t hm LA YA BIE AT T 38.3 t hm
A R R . AR B B, S m E—
X7 R B A ) o A G 05 B R Rl 22,5 ~30
hm ™, 0 B S 2 R R R B R T E R
Ko I W], X B R F VR AL & AR 1 4 2 3 B R
145 K R A% 4 1 L 5 B 0T 10 58 s B — XU A B AE
il e T 5 2 e — . 2 e A B A R P T R AR AE X
BHEMEM, AW, B k—pnFlEIER P&
S EHE 45 t hm I G R A AR IR 4 S B
BT I RS B I MR . AR BFSE GM,, +80% CF 4b
PR K A B IR T U S AR AR B 1d (3R 2)

IR TIE 52, 48 2 0 — XU F5 B 1 1 fef 70 35 7 0
JERHFAE M TE R E— A TGRSR, £
B AR FR T RO R I AT 45 R R, 4 s e
BITEJG 30 d Py 48 K35 A L E 0 4k 1 G HL
Wy T M X S8 2 S R R R A 5 R AE 4
Af), REREER —RER 6 ), KWk, %
7 T 305 /K A % AR 000 By s 1) i) B ik 60 d A2 A
DRI, 4 2 30— o 7 60 0 A v 5 v 1) 46 5 S B R
b SIS i L =1 Ty s
3.2 BZEPEREUENASTHERS RK

45 1E

£ 3 PR AL BRI AT G N P LK SR i
9 2347 45 S 2 T, 48 25 0 I T G S 1) L 491 L
AR, 206 K RSN 7 A & 000 8 JR A 4 35 4 &
R 2E S RIS A R A 9 NP LK 54y
B S R B RS A 5 A it T Ak B e
Qb B 25 SR 3 U 4 2 I S A I I RS 4y

XPFEAY NP K F5 557 A B 8 5 ), (B 2% 52 ) 7K e 7
FF N.P K 3245,

WEAT HEIE T BUE 22.5 t hm 7 4% 2 i
e AN [ L ) Ak S R L RS A A R RS A NP UK SR
A3 WSS R, TA R 58 2 s B R O it 80 % R
e A F T RS MR D NP K 5345 1%
Weo AR IS5 SRR, R N Y 0 0 R B T i AL
JIE St 74 184 0 17T 3, GM, + 80% CF Kb 3 N g i+
B ik 111.6 kg hm ™ {0 P fiI K A9 W i & ¥y LU
GM,; +40% CF 4b P f5 =y 5 K F A5 #F b NP LUK 3241
P4 52 AT S N K R R 7R 4 W B, 4% 55 s S b B Ak
JIE Ji FH 5 A 3mSR e e, F DL GM,; +80%
CF Ab B 5 5 o

TETA R E B R AL 8 f A h N R Ik
Ll GM,; +80% CF Ab ¥ & =y, {H P K W2 i 52 00 DA
GM,; +40% CF Ab ¥ F 7 o 7K Fed 6l FF R0 7K A 1 | 58
N.P K 2% i & 0 L GM,, +80% CF 4b 3 & &5 .
GM,; +40% CF Kb FOK FE A A1 vh NP K i Wi 5
i ALt Ak BRI B AR P UK B M e U B R
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EFFECTS OF INCORPORATION OF CHINESE MILK VETCH COUPLED
WITH APPLICATION OF CHEMICAL FERTILIZER ON NUTRIENT USE
EFFICIENCY AND YIELD OF SINGLE-CROPPING LATE RICE

Wang Jianhong Cao Kai Zhang Xian

(' Institute of Environmental Resources and Soil and Fertilizer, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China)

Abstract A field experiment was conducted at Jiangtang Agricultural Experiment Station, Jinhua City, Zhejiang
Province, China to explore effects of incorporation of Chinese milk vetch coupled with application of chemical fertilizer on
nutrient uptake, nutrient use efficiency, and yield of single-cropping late rice and hence to determine optimal application
rate of chemical fertilizer in addition to incorporation of Chinese milk vetch at the rate of 45 t hm ~* fresh grass (GM,, ).
The experiment consisted of 7 treatments; CK (no fertilizers and no Chinese milk vetch) , CF ( conventional chemical fer-
tilizer rate) , GM,;, GM,, +20% CF, GM,, +40% CF, GM,, + 60% CF and GM,; + 80% CF. Results of the 2 year (2011
—-2012) field experiment show that among all the GM,, treatments, Treatment GM,, + 80% CF was the highest in total N,
P, and K uptake by rice, but Treatment GM,,; +40% CF, the highest in N, P, and K uptake by grain, and the internal
nutrient use efficiency decreased with increasing chemical fertilizer application rate. However, treatment GM,, +40% CF
was the highest in both NPK agronomic use efficiency and grain yield. From the angle of improving fertilizer use efficiency
and reducing environmental risk, in addition to incorporation of 45 t hm ~* of fresh Chinese milk vetch produced in other
fields, N 80.6 kg hm >, P,0.21.5kg hm * and K, 0 43.3 kg hm ~* are recommended. Compared with treatment CK,
GM,, +20% CF, GM,, +40% CF, GM,, +60% CF and GM,, +80% CF) increased

treatment CF and treatments (GM,,,
grain yield by 13.7% and 8.5% ~ 17.4% , respectively. In the cropping system of Chinese milk vetch-single-cropping
late rice, incorporation of 45 t hm *fresh Chinese milk vetch will not result in the seedling.

Key words Chinese milk vetch (Asiragalus sinicus L. ) ; Single-cropping late rice; Nutrient uptake; Yield; Nutri-

ent use efficiency
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