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T E: WOUARE B 0 e R R R DL RERS SRR AR A, IS T R R A R AUIE B xR = e K 3%
Gy LA S 3R Fy g, DL B R RS Ak RIS B R EC L, A RS B RS R R Ak . S RE RS A
FARAUR Z 0, FERSAH 3 AR FE, 5 AR, 2 EIRH (3000 kg « hm™) | FEEH (6000 kg + hm™)
AL 4 NAEFE, K0 kg - hm™ (NO) | 45 kg  hm™ (N1) ., 90 kg * hm™ (N2) . 135 kg * hm™ (N3 ), & T
BRI (0 58 = o i BRI AR B . BRI, AT T RIS DL RITE A LT (A e ORI AS A B
) PR S, SRR, RERSIE HORGH ZUICA A TR R R s e e e i, AR RARS, RS
T HH 58 2 e fif 55 i R AIC 8.6%, Bl U FH A OB, RS 0 P Ao 350 2 0t i ™ gk 1 i s 3 2 - ELAE
N2 AbFREE, ARG ARG R R, N 21.3%. FERERS P RA AT, 5o e B = it it 25 8000 F B 1
MR, ELAE N3 b 20t vy ik, W T3, e M AT, N2 N3 bS5 =
SR P R ORI ARSI AR R TR s EAR AU R R, AR R TR s e A SRR
YRS il A EC R RS A A R T e R A TTHLA. MU AR S A &, fE N2 AT,
et e A AR B 1 4 . TOHLA . Bl i EORIRE S U & i 10 5 = T NURTNO b3, 55 N3 Abfi2s oK
W, H2ENTRI, RERS A HRUE FH RUIC X 58 2= g fif 2 =gk | b b eU R BB R e R - MR e e R O A
Bl & B EAT B E WSS AR (P<0.05), £ B, 7EARIKI AT, AR IE B AR 6000 kg - hm ™, ZUIEHI
90 kg - hm™” SEEGEATIEC L, AUA R TR 5 o e S = Rl WAEA R IE 4,

KR UL, FEARE; BREET; SRR

Y (Astragalus sinicus L. ) JE S FRE B
BAEEAEY), WM HEENAETRISE, 55
R BRSSO E L A PR ik 28 25 0
ALRERSAR Ty L Ak A ) L Sk R
EMZTRGE N, wAT RS B R L D
PI55 . PRI ARSI SRR . R R S AR H
TS AR G2 SE AR ARG | (0 R SR RUR
ﬁf%

EERYE - KBERIERG D, Eomim™
PR S 9040 2 HCME I A S e £ LT Ok B &2

R BHA: 2024-03-02; RABRHA: 2024-05-13

EETA: EEHIMAITE (2021YFD1700200 ) 5 [ Z L4400
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TEEB A FIE (1998-), Wi-EFgeA:, WF5ET7In B A 5
HRY . E-mail: gaoyuan0637@163.com.
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A WF5E K DUREH BC Tt A AT ) T 4 v SR S AE Y
GEL//F e RS TN SR SR RS 3 N
AR A — U Pk 1 5 i il - 8 iR AL, AR TR
PR AR TAL, FFH LR EY R, A TEYLE
R I P A AR T A 2 R T A RR R I A
Ko MREBRALCR, A F&ERFAERMATR
SEMELL O B I, SRS BEA AT LY R
Po, ARERERE A T R R R it U A T
P e SR SR A AR RN R O i, (HR BT
o B IC B A RE T 0 M R FEE AL, e it 5 3
R, BIEE R MG A SR T, Ik,
ARWFTELLE ZIOAWITENNGE, TRTRER 5 R AL BIA R
PCit e RS 55 RO iR SRR SR S AL
TIHRENE , IPCARE 5 moEm BB, [FImh
i ERAFTREXELIBLA M FH AR AR ER S LA .

1 #REIZE

1.1 e R

RITE LR LR B 0 b 7. 75k
RGP HOKFE L, SRAZBENZH, +
HERAARSE T, AR 170g - ke', A& 12g - kg,
A 508 19.0 mg - kgfl, TR 138.7 mg - kgfl, pH
5.6,

1.2 it

R ERR AR AR, FRRIRA
HUCE 3N, AR E (S0) | EEisH
(3000 kg - hm™, S1) . @ ifH (6000 kg - hm™,
S2), AIEHEEE 4 M EH, 55508 0 kg - hm™
(NO). 45 kg - hm™ (N1). 90 kg - hm™ (N2) .
135 kg - hm™ (N3), #Ab#E 3 ES, 124
b PR RIS KT £ 10 ke, AFAT AL FEIEAT
Jite A [R]  FOBE AE RDAR AL, it FH oM P05 0.33 g+ kg '
K,0 0.06 ¢ * kg 'o AN [A] b FEELAAR VS fin 2 B ik EL
1R,

TR B A AU . BEAE . A R4
PRZE (N 46%) . i BEERES (P,05 12% ) HIE L8
(K,0 60% ). TERERG A HALFEp, B /e fafs oy e
22 ~ 4em, TEEREREFFT—RKSIE—EHA
+3E (10 A 15 H )o L= P3EF &4 30 kg - hm ™,
Fie AR AR S 5 T ) PR — 3, S n AR KW
), FEAR IR e A 9 B i A T [ e KA 3k k
) 60%, LRV, B, FE R AR
P IR HLE] 24 A F A PR SRR — B

R BRENEER, RIRNE (g-#&™)
Ab B etk R HEHES

S0 NO 0 0 0

N1 0 0 0.16

N2 0 0 0.32

N3 0 0 0.48
Sl NO 4.27 0.07 0

N1 4.27 0.07 0.16

N2 4.27 0.07 0.32

N3 4.27 0.07 0.48
s2 NO 8.53 0.15 0

N1 8.53 0.15 0.16

N2 8.53 0.15 0.32

N3 8.53 0.15 0.48

1.3 A3 H Ky vk

TER AR (R4 H 14 H ), Wik
ME, REICRE SR EE, MR RAE
VEREFR AR, Y [T S50 5 R A T AR R B 7K A R
. BRMIE

i EESRIMERAE S, PR HETP IR R, R5
W IR, REKZTNGRE 5, —H0rm
HREEN AN R, T2 (TN) . Al
ik (SOC) . MR A HLixk (POMC) FlfuR & A
HLA (POMN) B9l 72, 55— 1 FEAE 4°COKAH
A, T A ER (MBC) . Uty =
A (MBN) . 4 &R (NH,/-N) FIf5 &% (NOy, -
N I . 3k vk B i B 48 5 2mm 0 IS
KA 2 mol - L7 GALEIRAR, 13385 R SE M i He
VR E NH =N, SR B R L (o vk T
NO; =N 05 TN SR FH e HLS0, T 1k — BILEG 5 0k
SE Y SOC R EARFRAP AL 2 1
MBC F1 MBN ) & it >R FH S 05 T 78 - TR F iR 2,
i JE S5 R H TOC 43 B A3 2 MBC FT MBN (1) 7
2005 POMC 1 POMN SR FH 8 75 30 A e 19 7 3 4%
B R R ALY, SR A R R U B
72
L4 BdlEsrar

RIS B R H Excel 2013 H1 SPSS 19.0 #4744 B
MG b, JERM TN BEZBOEN TS BF
PERZES (P<0.05), H Origin 2019 1R,
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2 ERS5HH

2.1 RS AL RN 58 2 g e 7 HE Y 52 0

HE 1AL, S5XFIE (NOSO ) AbFRAHEL, Fefs
FRNERC A A A T3 m e i =i, 5
NO AL FRAH Eb, NI, N2, N3 4b B 48 2 9% fif B9 5= i
SN T 20.7% . 52.4%. T4.2%, Jit6JH AN
RO E (P<0.05), EEARANEBABLT, 5
SO ALFAR L, ST ARFREE S =N 5.7%, {HJ& S2
Qb B B PR ARG 8.6% . it FH AL G, 48 2 e fif
B i B AR R A i B I R 0 AR [R] i 2
B, 5S04 HAH, N2S2 abuE iR, A3
21.3%; U NIS2 ZbFE, 3 0E 4 10.2%., 7F N3
JEAEARBETR , REAS AN [F]AA HH oAb R R 25 55 A8 3
T AR RAERB SR LHELT, N2 5
N3 A B[] 58 2= e fif B = i 25 AN 3, SRR Ty
ZOHT SRR, FERS A 5 /U AR
fif e A R (P<0.05), HEAREDN
THAEA (P<0.05), W2,

200 - ]SO [CIS1 mms2 A
B a
- a  a ¥
&g 150 ab =
. ¢ b
= b ab @ 1
B 00 @ 2
B a
i)
S
&\
50 1
0 1 1 1 1
NO N1 N2 N3
AL AR

E1 ARLGETEREHES
e KRR NG SRE R ) A5 RUIE B e AS TR RS b 10 ] 2 5
HEWEE (P<0.05), ANRIKEFREFRRAR RN HL R (2471
i) 25N (P<0.05), R,

*2 BHEEREREENAELET

ERRBEFE=HESN
Qb B R
S <0.001™"
N 0.005"
SxN 0.004™

e, o e A5 000,05, 0.01, 0.001 7K S b 5 3k 25 B
Tl

2.2 FERE S AR 5 = ek IR FUR &
P

A 2 Z5 R AT, E R IR B R S
P ARV AR, AR S AU B AT R TR R
YLl A, BEFER SRR R, 5 NO Ab3E
A, NI, N2 FIN3ARHE T 5 = g AL &R
BN T 54.1% . 96.8% F1123.7%; HWifl 24
Ay BIEIN T 25.9% . 43.0% F 56.2%; H1FR By
ST 7.6% . 32.5% F 43.7%, YIBZE EAL &
3G IR BRI, %A ZERARLT,
55 S0 AbFAH L, S1ACFRA. BRI IR R R Em sy
SN T 5.7% . 2.6% F148.2%; S2 kb B A FI#E 55
SR BRI IIEAR T 0.3% F 1.7%, T8 5500 FH 2
WIINT 72.7%. EMFERSMT, 5 S0 4B
AHEE, ST RN S2 AbFF- Y A B 43 IEE N T 6.3%
1 8.2%; VB R 433 N T 2.2% 1 3.1%;
S F SR AR BN T 42.8% A1 64.3% . TEHAIH]
FYRIEARFE T, AEASIA H i 35 R0 58 5 D RN
FOMER (P<0.05), HEX#HFITHREENE
AN B, BRI, RS A FH IR 5 T 4R A
i FERAER SR L B (P<0.05) , [HIEXTBE 7
SR EEE IS i RUIE RN T R s
A BERIERA R E (P<0.05), MHEK %
SMTHREH, RS AN EUIE FCAE X 55 2 D i R
R HA BN HEER (P<0.05), WL 3.
2.3 RS AL ECAEXT 139 T 5
231 HEAVKR., 2R TTHLA S

F R 4 a7, RfE RERSMAIE R, +
B SOC RPNy e, Horh N3S2 kb3 4
ES0oC H e, N 1783 g+ kg's 5 NOALHAH
Fo, N1, N2, N3 4h B 44 SOC 7 & 43 il °F- 3
T 0.1%. 02%. 0.8%, 5S04k AH [, SI
A1 S2 b FET 4 48 SOC & 1 3 0 3438 1 6.2%
M 8.1%, 515 SOC Fa b A, A
MR Ewm TN & &, 5 NOAMAEL, NI,
N2 1 N3 4b 2 418 TN 5 58 53 51 F- B30 T 4.0%
9.9% F115.6%; 5 SOA4bHL AL, S1 FIS2 &b # T
3 TN &3 B T 0.9% 1 1.9%. FEAH
] it ZK S, RS I8 B AE — 5 R E b1 4 35
TN Frim, e N2 K7 T F s i i 3 i i
K, H31%. 5 TNZEHAMFE, 13 NH,-N
FINO, =N 19 f B BE 2 2N 1 i 38 fin 22 3y 38
Tt Hi NH,'-N (9 8 3 mE K+ NOy =N
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500 - 60
- s T 5 h
a T L a @
\;D 400+ . . b rH (RH 50 c bTa i
g ab a jr 240l p a a a I
ﬁ 300} b - T T
B D g”é 30t Z
B 0l 2 % a =
X 2 20t
e 5=
g 100} g ol
0 . . . : 0 : : : :
NO NI N2 N3 NO N1 N2 N3
_1200; FALH bR L (3E
]
< 1000] A
50 _B_
E 500} C 2 4
mﬂ L a a b
%‘h‘\: 60of a b
E b c [ ]so [ ]s1 Is2
B 4001 ¢
=
= 200f
0" N0 NI N2 N3
AL S
B2 ARLETERZEM PR, BMEFRSRRE
3 WRERIERENEZEM MR, BNEESRREFESH
Qb F A Bt WEFR Rk IR G
S <0.001"" <0.001™ <0.001™
N <0.001"" 0.143 <0.001""
SxN 0.019" 0.518 0.047"
F4 AELEITIEFSSEHFTM
QbR O (g - k) 2% (g kg) AR (mg - kg!) AR (mg - kg") THLA (mg - kg")
NO S0 16.57 + 0.61a 1.15+0.01a 1.88 £0.27a 1.34 +0.20b 3.23+0.19a
S1 17.23 £0.79a 1.16 +0.01a 1.84 +0.02a 1.54+0.17a 3.39+0.17a
2 17.47 = 0.98a 1.17 £0.02a 1.78 = 0.03a 131 £0.11b 3.08+0.11a
T 17.09 = 0.79A 1.16 £ 0.02C 1.83£0.11C 1.40 £0.16B 3.23+0.16D
N1 S0 16.52 + 0.28a 1.20 £0.01a 2.04 +0.14b 1.41 £ 0.06a 3.44+0.12b
S1 17.22 +0.8% 1.21 £0.02a 2.19 +0.09h 1.45 = 0.06a 3.64 +0.12ab
2 17.56 = 1.22a 1.22 £0.03a 2.41 +0.08a 1.46 £0.17a 3.87+0.18a
T 17.10 = 0.79A 1.21 £0.02C 2.21+0.10B 1.44 £0.10B 3.65+0.14C
N2 S0 16.22 + 0.68h 1.26 £0.01a 3.00 +0.25b 1.47£0.01a 4.47 £0.25b
S1 17.34 +0.71ab 1.27 £0.02a 3.18 £ 0.08b 1.47 £ 0.06a 4.66 +0.11ab
2 17.80 = 0.55a 1.30 £0.02a 3.44 +0.34a 1.53+0.11a 4.97 £0.24a
SEH 17.12 = 0.65A 1.28 +0.02B 3.21 £0.22A 1.49 = 0.06B 470 +0.20B
N3 S0 1622 0.67h 134 £0.02a 3.29 +0.24a 1.87 £0.16a 5.16 £ 0.24a
S1 17.61 + 0.81ab 1.35+0.02a 3.40 +0.29a 1.87 +0.06a 5.27 +0.24a
2 17.83 £0.70a 1.35+0.01a 3.39 +0.08a 1.93+0.07a 5.32+0.08a
T 17.22 £ 0.73A 1.35 £ 0.02A 3.36 +0.20A 1.89 £ 0.10A 5.25+0.19A
BRI Z Ty 2257 B
S 0.540 0.124 0.056 0.438 0.013"
N 0.969 <0.0017" <0.001"" <0.001™" <0.001""
SxN 0.978 0.083 0.281 0.364 0.05"

T FFVEEEE ARRNG RO R RS AR 22 55 3% (n=3, P<0.05), ARKESFHFRBAFIIEAZNAIIR2EF R (n=12, P<0.05),
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B . B SRR RS & X £ 3 NH,-N Fl NO; -N
() B RS R B3, (HR I S e LA
ot (P<0.05). 7E fr A 4k B, N3SO. N3S1Fl
N3S2 b HIETHA T 'mEF AR, (LT
e & T HABEHEAL B (P<0.05), SR ZE T
LRI, FERE A EAE R HIE LA SR A
A F L HAERH (P<0.05 ),
232 HEEERCASA LR . BURCS A PLAER 5

i 25 Al 1, 3 POMC & £ 5 SOC & & 1Y
182% ~ 23.9%. Jiti & NEA F]F 4 Jin + 5 pOMC
o, S5 NOAL BEAH b, N1, N2 F1 N3 4h B A
POMC & & 43 JF 4380 1 5.0% . 5.4% F15.1%:;
5550 4b BEAH L, S1. S2 4b B 4 5 POMC 7 & 4
WSS 5N T 24.0% . 32.3%., WA E 7 2 B
LU, FERS AR R 6 5 POMC S EA B
FEZHAEM (P<0.05), FEERAEME RIS
R R 8, 4% POMC & & 19 19 18 3 189 hn
( P<0.05 ),

x5 AREI T IBBRSTER.

FHSEIARSENN (g keh)
sz ORI B RIS WA

NO S0 3.15 £ 0.05a 0.21%0.01a
S1 3.64 +0.19a 0.23 + 0.02a

S2 3.84+0.04a 0.23 +0.02a

T 3.54 + 0.09A 0.22 +0.02D

N1 S0 3.23+0.13b 0.26 = 0.01b
s1 3.85 = 0.14ab 0.28 +0.01a

S2 4.08 +0.06a 0.30 % 0.01a

I 3.72+0.11A 0.28 +0.01C

N2 SO 3.06 = 0.09h 0.29 = 0.02b
s1 3.92 +0.12ab 0.33 2 0.02a

S2 423 +0.07a 0.350.02a

T 3.74 + 0.09A 0.32 +0.02B

N3 SO 2.96 +0.15¢ 0.35  0.02a
Sl 3.96 +0.12b 0.38 + 0.03a

S2 4.26 +0.05a 0.39  0.02a

STy 3.70 £ 0.11A 0.37 + 0.02A

XU 2 Ty 2253 W
S <0.001™" <0.001""
N <0.001"" <0.001""
SxN 0.048" 0.280

+3% POMN 55 TN & 11 185% ~ 287%. Jifi
FHAENEA F) T4 hn 44 POMN & &, 5 NO kb3
b, N1, N2 il N3 &b 3 + 1€ POMN % & 43 51 1
BN T 24.4% . 44.7% F1 66.5%; 5 SO b FRAH L,

S

S1 1 S2 AbH R 44 POMN 2 & 43 9| - 21 88 hn 1
10.3% F1 14.7%., TEA B 4544~ N3SO, N3SI1,
N3S2 4h#f + 4 POMN & w22 A B %, HHEF
1B 535 5 T HAB AL E (P<0.05 ),

233 TERUEYIER .. BUEYEAR S &

& 6n] 0, + 3 MBC & & 5 SOC & & 1K)
4.0% ~ 5.5%, TANEAF]TH M+ 1% MBC 5 &,
55 NO 4b B AH b, N1, N2 FiT N3 A4b 3 + 3 MBC 7
o APE I T 5.3% ., 14.6% 1 21.0%; 5 SO
ACERARH, BERERY, +HE MBC & 8435 43
T 22.4% F128.1%, WHEK 240 RWH,
Fili AR FH 4 6+ HE MBC & & BA 135 58 HAE
H (P<0.05), %3 IL7E & 2L & 5 m,
8 5t e s N s HE MBC R i 0 1 I L 5

( P<0.05 ).
o6 AREEITIEREDSR.
MEMERSENHMN (mg - ke")

AbF T ik WA A

NO SO 659 = 53a 3733+ 1.79b

S1 755 + 50a 46.47 £3.55a

S2 764 + 33a 4334 +3.15a

Fy 726 + 45A 42.38 +2.83D

N1 SO 674 + 64b 45.73 = 1.55b
s1 794 + 33a 48.73 £2.78ab

S2 826 = 40a 51.59 + 0.96a

14 765 + 46A 48.68 + 1.76C.

N2 SO 697 = 28b 52.55 +2.20b

s1 867 + 45a 57.55 +0.90a

S2 934 + 49a 5874+ 1.98a

S 833 +41A 56.28 + 1.69B

N3 SO 711 +43b 63.04 +3.97a

s1 939 + 42a 63.03 +2.88a

S2 986 + 54a 63.86 +2.08a

14 879 + 46A 63.31 +2.98A

U2 Tr 26530
S 0.036" <0.001™"
N <0.01" <0.001""
SxN 0.01” 0.074

+ 15 MBN & 5 -3 TN S50 32% ~ 4.7%,
5 NO ZbFEAH B, N1. N2 F1 N3 &b ¥ + 3 MBN &
B HEE RN T 14.9% . 32.8% 1 49.4%; 5 SO
ACERAH, SRR, 1HE MBN &5 B 24
T 8.6% #19.5%.
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3 it

3.1 R AU Bt T 58 2 o AR My RR A RI
OE Al

BT BATT RS E AR, A
BRI EE S 22 g AR, ALY
b5 SR Tt A 5 v 4 s D e e
X GAMREER 8 ERRBRMAT, FEAHA
TEOLT, FEfEEER M (3000 kg » hm™) X4 =7
(A B e D S SR R R — AR EA, (H
EREREEA (6000 kg - hm™) BF2377 Az —E 1)
R L FERE RS, BEE RUIREA K
RN, BRI e e g RN, HLEC R R
FEIE R T R St X mT RE S RS e
P m e, FERS Kl G e i g i 4%
ARCA S P T, S5 AP A R K
WS A 2, Pramanik 25 28 RSN AR, 5 4
YR G IA HIE I T AL A, T
PEHE T RIRM B A2 R4 0 sl AN IS A
RS B R LA A TR R R RS ST A, AU K
RS —Ud B 5 i B B 5, A R TR R it
VERIE AT, s DO BRI, B L
BHA M AT EE AL T, AR FAEWAR R AR RIFR 5T
We, MmHE A YR fn g Wi, X i 7E
BRJUERKAREF, W AR H e
RIBBA R T MR R RO . R i i AR
ANV FERE R A LA 0 L o A o0
B, B AP AR OLE A, W SHEEY
MR E B Y R 2R, e m A —
F AT DAL B TR 4 R R, FEAE R
W LA R EE, I FEAF S, S RIEH
oM N3 KPR, RERS IS HRmSCRE AN &,
HRAE R AL N2 KRR A B R S2 /K
BF, SR RS WCE S N3 KT 2
SR X UL A N2 KR, AERS
A H 0] DL SR A R RS RS DR R, OF BB 45
kg « hm™ (LRI, KL, A HARNE R AL
AR SRR RS BRUR A, 38 AT DASE RS 5 0 5
AR TR
3.2 R RN AR BC i Xk 4 AT AL AR AR 4L 43 Y
Al

A HLICHLBCH XS 58 2 e fif By i sy i R R A
RZ ., —J7 i nl g5 f2F J IR R RS B e ik

FERG SR BECR G, o3 — i 5 AL Ty 42
TR 2 E A AMEEITSEEY, K G
AR £ S B F R R TR ek E R A
H, KIpieie, stz BGImABRT, biE
IKFE = AR T, A PL IR 20 H IR 0%
AR, SRS R B AR, 1 A AR
g5 BB TRE . WRMERIE L D
W3R, b T iR LI S 80w &, ALY
B ASE S = A FEY A ™ ) B R AR
z— %
TR TR bR — A iR AR, b soc
AR DB B 2 AR ) R AT S AR — T
AR T, RERS AR B XT SOC 7% &5
Ml AN 3, H R o 5 ) 3 A B R U S
AU AT BT 43 i RN 35 0 6 2 2 LA AR
Yo AT, EAR HHE MBC & SOC i
P EL AR, (RIS B 2 /0 e +3EAE 5 1)
B N PR MBC B i R R A L Y B
fbBeJ1. EARRE ST, ZEH S -5 MBC
B T B i Tk 21.0%; B RS A 13 MBC 7
19 8 AT 35 28.19%., MBC ()22 Ak g B8 1 i F +
HERA YL, XUl 1 MBC XF T4 A 30 53 ) Jk
BN R A X5 Bu %0 SE R —EL, Bu BT
FELE SR LI MBC A MBN (1 & 248k 5 +HER R
HERF B YIA . 18 T MBC 2 T30 g 25 k1) F 3
/RIS, ERHID S HEL T, +5 POMC (¥
TIRAAN T Z 0. ek 25 HLs e 48 e &
BTG A VLR A 5y, EERIE T sh Y
BRI 43, UL ML 3 5 R S A HL BT
A R 0 g LD PR T Al R 5 S8 A I it
J&, MR R AR A, AR TR
HEFLE R AR B, L EEARIR IR 24 T, Tl
ARG T POMC & IR N 5.0% ~ 5.4%, TEFSid
M5 iR R 24.0% ~ 32.3%. X6 ZBH AN +
HE MBC B9 ma ek Y, ELREFRS iE M4 T MBC #l
POMC sZ M ¥4 i 2%, A S AU FH & %) 1 58 POMC
T EA B EAEN P X AE S T A AR
il N RUIE FE LA 1) 32678 LA Ak A B e R = 4y
FEHL

- ETE AT AL AL 5B A IR R L R
FIPEM 5 AR B A 2480 0 B s s 5 bR P T
R+ 58S A HLA L 4>, 1 MBN fig 5 S
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The effect of straw returning with nitrogen fertilizer on the growth of Chinese milk vetch and soil fertility

GAO Yuan' ?, BU Rong-yan’, HAN Shang’, CHENG Wen-long’, TANG Shan®, ZHU Rui’, LI Min>, WANG Hui’,
ZHU Lin"", WU Ji*" (1. College of Resources and Environment, Anhui Agricultural University, Hefei Anhui 2300365
2. Institute of Soil and Fertilizer, Anhui Academy of Agricultural Sciences/Anhui Provincial Key Laboratory of Nutrient
Cycling and Cultivated Land Conservation, Hefei Anhui 230031 )

Abstract: To optimize the high-yield cultivation of Chinese milk vetch ( Astragalus sinicus ) in paddy fields and address the

challenge of utilizing rice straw resources, a study was conducted to investigate the effects of rice straw returning and nitrogen
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fertilizer application on the growth, nutrient uptake of Chinese milk vetch, and soil fertility. The objective was to determine
the appropriate ratio of rice straw and chemical nitrogen fertilizer application to provide a scientific basis. A double-factor
experiment was conducted with varying levels of rice straw dosage 0 (S0), 3000 kg * hm™ (half returned to field, S1),
and 6000 kg + hm™ (full returned to field, S2) combined with different nitrogen fertilizer dosages 0 kg * hm™ (NO ), 45
kg * hm™ (N1), 90kg « hm™ (N2), and 135 kg * hm™ (N3 ). At the peak flowering stage of Chinese milk vetch, the
yield of fresh grass, and nitrogen, phosphorus, potassium of plant were measured. The soil content of carbon, nitrogen in
total organic matter and active organic matter including microbial biomass and granular organic matter in soil were analyzed.
The results showed that the application of nitrogen fertilizer and rice straw incorporation was beneficial for increasing the fresh
yield of Chinese milk vetch. Without nitrogen fertilizer input, the fresh yield of Chinese milk vetch decreased by 8.6% with
high-rate rice straw incorporation. As the amount of nitrogen fertilizer increased, the increment in fresh yield of Chinese
milk vetch with rice straw incorporation treatments gradually increased, with the largest increase of 21.3% observed in the N2
treatment with high-rate rice straw incorporation. Under the condition of half-rate rice straw incorporation, the fresh yield of
Chinese milk vetch increased with the increment of nitrogen fertilizer, with the highest yield observed in the N3 treatment,
which was significantly higher than other treatments. With high-rate rice straw incorporation, there was no significant
difference in the fresh yield of Chinese milk vetch between the N2 and N3 treatments. Addition of straw of rice to the field
significantly enhanced accumulation levels for nitrogen and potassium in the aboveground part of Chinese milk vetch, the
application of nitrogen fertilizer increased the accumulation of nitrogen, phosphorus and potassium in the aboveground part of
Chinese milk vetch. The combined application of nitrogen fertilizer with rice straw incorporation was beneficial for increasing
the total nitrogen, inorganic nitrogen, microbial biomass nitrogen and particulate nitrogen in soil. Under the N2 treatment,
with high-rate rice straw incorporation, the contents of total nitrogen, inorganic nitrogen, microbial biomass nitrogen and
particulate nitrogen in the soil were significantly higher than those in the N1 and NO treatments, with no significant difference
from the N3 treatment. Overall, the interaction between rice straw incorporation and nitrogen fertilizer application had a
significant effect on the fresh yield of Chinese milk vetch, the accumulation of nitrogen and potassium in the aboveground
part, and the contents of microbial biomass carbon and particulate organic carbon in the soil ( P<0.05). In conclusion,
under the conditions of this experiment, a fertilization ratio with a rice straw returning amount of 6000 kg * hm™ and nitrogen
fertilizer usage of 90 kg * hm™ was relatively suitable. This ratio was beneficial for increasing fresh grass yield, effectively
utilizing rice straw resources, and improving soil fertility.

Key words: leguminous green manure; rice straw; carbon and nitrogen interactions; fresh yield
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