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R EREGVAEEE LIEEGNBR R LA, Mm"
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kOES, LK, MUl B R, MBA, £ &
(1 A Bl B L AR S 4O TR, BEASE  830091; 2 Higs Kaf LRl SHARERE, BEAKF  830046)

T OE: T BT T AR R I BR AN ML X - HEA ALk (SOC) KA 4 A2, SRELA ARSI I AE A= FiA
DIRHEAE . s fb I o xd I8, 3 100% TLHERCHE 100% AL, 75% fLHBRCHE 25% AHLAE. 50% FLAERCHE 50% AP . 25%
FRABECE 75% AHUIEFGT 100% AHUELARE, %517 SOC. mEHANLERDOC)., MY EYRIRMBC). 5% /LA HLERLOC)
G A LR (ROC)FEAE A AR R A B30I A S Al o 2550 : (LRI i A HLAE A A0 3 SOC B HAH A& A b A &R B 1YY
FIN . AT B TR, Hrh DOC il MBC #4536l 88 T il (P<0.05); #5A40EE SOC KA /&y
FHH: 25% FRAERELHE 75% A LB e b3 i 28 = FORMEAE . Ui ik AR Bitig HLIEALEE, 50% TLAERCHE 50% B IR BT
AT TR T ANME . BRI A Bt HUIRAR R Hrp BRI 25% TRIRECHE 75% 4k EIEIR#4LEE SOC, DOC, MBC, LOC
I ROC EHE39I 0 133.0 g/kg. 284.4 mg/kg., 269.7 mg/kg. 30.76 g/kg Fl 111.2 g/kg, 50% FLALHCME 50% B JHEERANALBE SOC .
DOC. MBC. LOC #1 ROC &5k 130.9 g/kg. 250.5 mg/kg. 251.7 mg/kg. 29.86 g/kg Fl 110.8 g/kg., % b, ALAEE B il 1k
W ETREINT SOC B HL4H 435t (1 52 M R PR 8 T IO Al A 5 B MRS, A I ol b At 28 SR TR AR A 101 5k 038 v T 4 S A A
(P<0.05), Hr25% WIERCHE 75% A= et sr b BT 2 SOC S HAH 43 & E AR B

K LR A 18 BAhLa I

FESES: S565.2; S158.2 XERFRERD: A

Effects of Chemical Fertilizer Reduction Combined with Organic Fertilizer on Soil Organic

Carbon and Its Components in Peanut Soil

ZHANG Hui'?, WANG Bin'", SUN Jiusheng', SUN Chen', HUAI Guolong', CUI Lei'

(1 Institute of Soil Fertilizer and Agricultural Water Saving, Xinjiang Academy of Agricultural Sciences, Urumgi 830091, China;
2 College of Life Science and Technology, Xinjiang University, Urumqi 830046, China)

Abstract: In order to explore the effects of chemical fertilizer (CF) reduction combined with organic fertilizers (OF biochemical
or mineral fulvic acid potassium) on soil organic carbon (SOC) and its components, pot experiment was conducted to simulate
field peanut planting, the treatments included: no fertilization (CK1) and pure chemical fertilizer (CK2) as controls, and 100%
chemical fertilizer combined with 100% organic fertilizer (100%CF+100%OF), 75% chemical fertilizer combined with 25%
organic fertilizer(75% CF+25% OF), 50% chemical fertilizer combined with 50% organic fertilizer(50% CF+50% OF), 25%
chemical fertilizer combined with 75% organic fertilizer(25% CF+75% OF), and 100% organic fertilizer (100% OF). The content
characteristics of SOC, soluble organic carbon (DOC), microbial biomass carbon (MBC), labile organic carbon (LOC) and
recalcitrant organic carbon (ROC) were determined and discussed in different peanut growth stages. The results showed that SOC
content and its components in each treatment of CF reduction combined with OF was significantly higher in flowering stage than
in podding and mature stages, and the content of DOC and MBC was significantly higher in podding stage than in mature stage
(P<0.05). SOC contents and its components under 25% CF+75% biochemical OF and under 50% CF+ 50% mineral OF were
significantly higher than under CK1, CK2 and 100% OF. In flowering stage, the contents of SOC, DOC, MBC, LOC and ROC
were 133.0 g/kg, 284.4 mg/kg, 269.7 mg/kg, 30.76 g/kg and 111.2 g/kg respectively under 25%CF+75% biochemical OF, 130.9
g/kg, 250.5 mg/kg, 251.7 mg/kg, 29.86 g/kg and 110.8 g/kg respectively under 50% CF+50% mineral OF. In summary, the effects

OIEEIHE AR X E KR % 50(2022A02007-3-3)F1 A A X S A % 51(2021B02003-1) % B .
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of CF reduction combined with biochemical OF on SOC content and its components are better than with mineral OF, the effects

of CF combined with OF is better in flowering stage than in podding and maturity stages, and 25% CF+75% biochemical OF is

better in improving SOC and its components.

Key words: Chemical fertilizer substitution; Peanuts; Soil; Organic carbon and its components

b SRR P2 2 o il M SRR 273, A LB A
Tl VIR 2 R WA BB A | A BRTARAE A LA B B 1
HAT A R LR I R B 2%, K
AL RT3 D R E PR RR RN RR E PERR WA, H: AR R 1k
BRRR T A LA, BAME LR E , AA S
BRI AR E MR U T A BB, 2
DI ek, WA HURK | SR W AR R
B HLIRES , RERS PR b S SR IR AL, J2 +
HERR PEBE ST TP G IR, IR BRI Sy 2
I RE S AR EL Ak, T 4% 3 PR i R
I, JEEE MRS 2 BRI B ARG , R A BESE +
SRS RGP HAT AR, IR R o SE B
“RRIKUET BRI H B SRHERE S A RO S
HE AL R e Al A = i 2l — . 4iE FAO
HRPEGET, REE 2R ERZWEZRT . i
FERW], i FERHIAE 2 B R R, +
A PSR , 2 — 2 S EUR = i BRI, T E A
FAR M LR S E RS RS L LRI
JE k-5 AR RS E VS VAR O , Tt AL i o #2 ) £
AT WL 1) A 27 S5 4 S W A LA e LT
e, ARG, FTRE B H IR PR R
A B R AL . FAT, SR R S R G PR
Ao AR P Bz ez, (EOC T
PC e A BILAE JE 2 80 R A HILIE 5 9 Lk K
HAH YA R R ARA M RARGE
P TR —Fh > T EARXT RN A WA R
WAHA SN, & SRR R HLS,
B G, (B RAAE RO, IR BIBCR A [R5
ARG BA o A=A BB TR AT T2 2 AT rh $ UG
ARBURRAL . SR, b mT LUNRERE | DK | &4t
IR SR R PRI FURURR IR, ]
PEBEUR, AR RER SR, ORI AT RLSE IR A SR 57
BOTAFE B S A, HLR G R R U A I i iR T
B IR SRR AT , e et Rk A 7 A AT R B
JETRBRNS), & AR R AR R N . i
O IR B IR B U A e . PRI | A TR B i
P e i, P TARAETEUE | ST R RALE
AR B R ACR T S R S e, Ak
R PR P B — 07 , Xt AR AR 5 T RS B A

B HA RO S T o T Lk PR R AT
MERHEA R, B T A MORIEAE , 7ERH B HAA
DX BAT O TEARIE . FET 1, BT ARG
B, TRUT T PR AN [RI RS 1) BB IR A AU A 2%
PF N RIERA LR SO FE AR AN R A B N
EERRE, DIPTSR G A 0 ] 72
FPRAERE S, RS X BRI
YESHE

1 MRS

1.1 R H A

2022 4 4—8 H7E L& ARSI A AL B ik
N, P 22 cm, TERETE EAZ 30 cm, JiE
TP ELAE 10 em FFAF AT 4 /8 S SDRME 2T R Za Ak
RIS AR A B LS AT KRR XK I T
B, AR PR LR 1. IV F R
K, HERAEE SR XTY-1(2021), HiErsEAl Rl
B 2 BEE DI I T H it

HECIERE: BUE A IR R GO0 % O ReIRAL T4
FRAN IR, BON=460 g/kg), Bl JykmR — S48 (1
JEAE TA RTAE AR, & P,0s=520 g/kg,
K,0=340 g/kg), £ Ak i B 67 (= 08T 3 2 AR YA 4 £
HRFAE AT TS, K,0=510 gkg), F5HE MRS
(MINERA MICHI LLA.S.A & ] MC # k4= 7=, CaO
190 g/kg, N 155 g/kg, Te 10 g/kg); A HLALALIELIR
2 b AEAEE RN (A TS A R A IR A W)
R, W =500 g/kg, N+P,0s+K,0=50 g/kg,
AU =450 g/kg), " VRHE RRER G i = 2B R
FABRA R A, #IBHR =500 g/kg, K,0=120 g/kg,
JEFERR =500 g/kg, AHLF =650 g/kg).

F1 TREKRBAMR

Table 1  Soil basic physiochemical properties

pH  Mih AHUR WA Rk Ak
(gkg)  (g/keg) (mg/kg) (mg/kg) (mg/kg)
727 1630  167.00 323.60 42.43 361.00

1.2 Rt
BRI, B 25 39 P BRI W AR AR S A
IFFEIMIR I . R IRERA 5.00 kg AR PR BRI,
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+3E, HEESEREL.

g dt 13 AN, B 3 RES, it 39
WH(EE2). IREBEER 50% 1E R, 4y 50% 1E
BAE, JHEHR 10 = 3 eBornl TAEA 485 D6 H 20
HOAZE3EW (7 A 18 H)BE/KIBNE; Bk S8 . i

PR | A B R AT AR AN VR o5 T R 0 A LA
RSB — AR A 5 AR ESAE A I8 AL T4 S — IR PR it
Ao WWEENEHEBMETEY, BE 2 b 2022
EA4H20HFM, 501 BB, 8 7 10 Hukdk,
WCAK A A6 A 45 b PR . 5 4 A

F2 RIEAIERERFH E(g/pot)

Table 2 Fertilizer rates of different treatments

AHUE Ab AE e} Ll RE TR — S TR B SR A HLAE

- CK 0% LA +0% AHLE 0.000 0.000 0.000 0.000 0.000

AT B RN (S) STO 100% LA +100% AHLAE  1.493 0.432 0.784 0.640 5.333
ST1 100% fLiE +0% A HLACL 1.493 0.432 0.784 0.640 0.000

ST2 75% ABAE +25% FHALIE 1.120 0.324 0.588 0.480 1.333

ST3 50% FBAE +50% A AL 0.747 0.216 0.392 0.320 2.667

ST4 25% fLIE +75% FALIE 0.373 0.108 0.196 0.160 4.000

ST5 0% LA +100% AHLAE 0.000 0.000 0.000 0.000 5.333

TR E R (K) KTO 100% fLAE +100% AHLAE  1.493 0.432 0.784 0.640 0.043
KTI1 100% fLiE +0% A HLACL 1.493 0.432 0.784 0.640 0.000

KT2 75% ABAE +25% AHALIE 1.120 0.324 0.588 0.480 0.011

KT3 50% FBAE +50% A AL 0.747 0.216 0.392 0.320 0.021

KT4 25% FLIE +75% FALIE 0.373 0.108 0.196 0.160 0.032

KT5 0% fLIE +100% FALIE 0.000 0.000 0.000 0.000 0.043

I AT RS HHmAE SR QG X pRiEt”, AL TS5 7 e &

1.3 HmX&E

TP T AEAE AR AE e RSB (IR R)
BGR 2N 13, IRSIR BERAE fh H AR IR R 45 %

B, AR, i 2 mm G, T 8506 Lk A AL
A3 E
14 TEFNHREEASNE

- HEH HLER (SOC) R FH 45 Rl 2 s ol sz )
7(& A ML (DOC) K FH 2518 /K Iz $ 7 (OK £ i i tt

S DIE A Y Y R (MBC)R S0 -T2

anm S B AL HLER (LOC) K ] 333 mmol/L
KMnO, Ak 2 2 $5 A HLIK (ROC) K FH 6 mol/L
HCl 7 7&, BA WU Hr A T o
1.5 B

R E R Excel 20, SPSS 22.0 #4474k
555047

2 HEREHSWH

2.1 ARLETTHEFIHRNS SIS

SOC & - HE [ AH 1) B B4R A, HHI 1 5)
YA Z T A TR R oA B BE G 39 MR AL, S
FAF ISR E B 1 A 1 A, 4%
AL SOC e e R B S A, S54F

] SOC F BN . A AL it A Ak e V5 B
i B 25 b B A 1 W 3 v T S RN A | 4% b B
SOC &£ N . ST4>ST5>STO>CK>STI>ST3>
ST2, KT3>KTO>KT5>KT4>CK>KT1>KT2, Hr{k
JIES U POt A A B S R B b ST4 b3 A= F 1] SOC
St , EEH . S5 L I Ak 133.0.
130.3.128.2 g/kg; P Ia dk Fcjite 4™ 50 4 J PR B v KT3
WIS AEE W SOC S fmm, fREH. 4536,

A5 1309, 126.5, 126.8 g/kg.

& 2 AT, T2, T4 FI TS &Jﬂf%ﬁzﬁ/ﬁﬂw
BIR BN A AL B IR AL SOC St & m T
i 4 R ¥ PR P AL B, B AT I 4r B 2.60% |
4.44% . 2.06%, 53551 6.14% . 6.62% . 3.63%
R > )55 3.78%. 2.33%. 3.14%, H. ST4 kb
i SOC ST KT3 4B, dal W, 25% fLAE
LTt 75% A Ak TR H AL SO Fefe
2.2 AELETAIAEEINRNSE5FE

DOC 2 4 3 P v it 2l P 035G M A i ) e 241

o TR AR AL BT R AU . DOC X 5 il 1Y)
ﬂl’] WK IR 2 52 e 37 43 A i #ﬁﬁﬁfﬂmiﬁéif E3
GERRAGERI, IR 3 153591, #4bHE DOC & AR A
BRI EFH>E5 I > a4 4F 0
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25 35 (P<0.05). 5 CK ZbBAI LY, 16411 STO, ST4 . 2.00% ~ 41.85%; Z5FWIAHNIALEE DOC & ign
ST5. KT0. KT3. KT4, KT5 4:# DOC & w4 1.84% ~ 56.76%; AR ALBIENN 1.29% ~ 43.91%.

w AEEHY @ 459 o il
140 140
(A) (B)
Aa b
Ba 4 Ab Aa
_ 130 2¢ . o Boo . 130 BaBa BaBa e
o) Ad B o) A Bb
> Bd ’ Toa Af Af < $oe he B Bb
= Cc Cc Be €pe = Cc Bc Af
& 10p ¥ QH 120 B
S 5 o
O @}
n 5]
110 110}
100 " " " 1 1 L 100 " " " " " )
CK STO ST1 ST2 ST3 ST4 ST5 CK KTO KTI KT2 KT3 KT4 KT5
AbFE Ab R

(& AL B R IE S R B b 2R . IR SR R AL B IR RO TR) R 'S SR 3R R IR — A IR [R) 2 75 10 i) 25 S Bk 2 (P<0.05), RIRNG
FAEFR ] — A B WA [ b B ) 2 S B 3 (P<0.05); 3. 5. 7. 9 [])
1 TEREEHEAESOCEE

Fig. 1 SOC contents at different growth stages under different treatments

m EAEHETRET o IR R

140 - 140-%%#}]
130} % 130} o
E 5 E
51:-_'1 120} g 120 3151‘%
3 g 3
» L10F g 110¢ A

100 100

TO T1 T2 T3 T4 T5 TO T1 T2 T3 T4 T5 TO TI T2 T3 T4 T5
Ab PR Qb3 jasdl
(B AR R NE R IR A — A FLICHLIL R T A 7] 26 BUAE A} ) 22 e 1k W 3 (P<0.05); 181 4. 6. 8. 10 [Fl)
2 FEBHAELE SOC & 245F1E
Fig. 2 SOC contents under different organic fertilizer treatments
® EEH B 453 o BEU)
3501 350
(A) (B)
Aa

300F Ba apn 300F
o o Ab Aa
5 Ca
< 2501 Ac < 2501 N

C

£ X e Ae T E 200 Ae bCb Af Paca Ad
o | C o i
f(ﬂ:;‘ 200 B c iﬂ—‘:‘ Be . B ey pa., [lEcc
3 :
= 150F < 150F

100 100+

50 . . . . ! : g 50 S L L . L L
CK STO ST1 ST2 ST3 ST4 STS CK KTO KT1 KT2 KT3 KT4 KT5
Ab 3 pisE

3 FEEEHELIE DOC ZEHHE
Fig.3 DOC contents at different growth stages under different treatments

MIE 4 7]F1, T2, T4, TS5 4bF DOC F&E441 TR AL BE(P<0.05), FEEF . 2538 . Rl 4y
A NSk T e A A TR A A B T A U S 7.90% . 39.07%. 26.54%, 31.90%. 53.93%.
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47.70% 1 24.67%. 42.08%. 15.68%. Zil, £4FH
WHEAEBC ARG HLIEXT DOC & 8344 —E s,
HA L 25% FRABECHE 75% Ak BB BRSO etk
23 AELETREYMEYERN S ST
MBC & SOC G R/, HA#m SOC
P Al R R A A AR L R A M B o e - 498 o £
FIASAERO s B, AR it A A A IR
HETRANASALE MBC S AR AE TR R . 16
BE>S5 I > A, 54 F R 25 e 1B (P<
0.05), #4b¥l MBC FEH K : ST4>ST5>STO>

CK>ST1>ST3>ST2, KT3>KT0>KT5>KT4>CK>KT1>
KT2, o ST4 Al KT3 AbEIAEE 0] . 453600 . higat
B MBC &850 269.7, 229.6, 183.1 mg/kg Al
251.7. 175.9. 158.7 mg/kg.

WK 6 o, FEEHBIF A T2, T4, TS5 Ab3E
MBC 5 s 4 B A T e R A0 A 3 vy T e P58
JETREPALIE, FEEHDIS0I 6,50, 125.10., 22.40 mg/kg,
A4 3 6.00, 63.60., 14.10 mg/kg; TO, T3 4b
Hi MBC &5 A T tan 5 o S W A 0 0 25 2 T
Tt A B TR, ALt 17350 s 3.10.125.50 mg/kg,

w AL B o 9 R

400 400

EZE , [ ey .
%Zzoo-ba £ 300t 2 O a a a
£ £ £ 200
g 200 g 200 F g 150}

Q 100r Q 100F Q
= a 2 50t
0 0 0
TO TI T2 T3 T4 T5 TO T1I T2 T3 T4 TS5
Ak ¥ b Ak ¥
El4 TREBHMLLE DOC &EHE
Fig.4 DOC contents under different organic fertilizer treatments
mAEEH @ gy o e
300 3001
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250 Ba 250
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< kN o2
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2 200t "ﬁ ; 2 200}
E“:—‘ Ac B¢ § jH A NRS
& 1s0pag T A 3 o 150} -
O Bd Bd "'n.,g.. O
m cd cd Ae '\ [aa) 4 C
= '% S
100} % 100} I
] \
50 A 'l A h L 50 3 L
CK STO ST1 ST2 ST3 ST4 STS CK KTO0  KTI KT2 KT3 KT4 KT5
Ab ¥R Ab ¥
5 TREBEHELE MBC 2 EHF1E
Fig. 5 MBC contents at different growth stages under different treatments
w AEACTE IR o B R R
400 300, 2501 e .
™ o 250+ D L
2 300} < 2 2001 a
g 2 200F g 150+
iz 200f iz 1501 iEs 100
g 100} b
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= = 50t =
0 0 0
TO T1 T2 T3 T4 TS5 TO T1 T2 T3 T4 715
Ib JhEL] b3
6 AREIAHAEALIE MBC & S HHE

Fig. 6 MBC contents under different organic fertilizer treatments
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TG A 570 54.10 mg/kg. 452 A A vl B i AEFRAH LEAT SN T 16.65%. 26.08%. 25.76%, 5
Jite A= AR AT R PR B R AR TO, T1, T2 AbBRMEITEE. 5t £k JE Ab B (ST AH EL 20 50 36 in T 19.83%
FEXEF(P>0.05), L L, ARAL i A fb R R AR 31.34%. 32.90%; M fk A Vsl B it 4 V5 25 g R 40 v
BALBRERAL TR PR SRR, Hoh ST4 b3 KT3 AHI& AT LOC S, e, 453%

FAEFH MBC &t . ], BG4 29.87 . 28.85 £l 28.64 g/kg, 5 CK
24 ARSLETSEUBNRNSEHFE ACFEAH AR BB IN T 13.27%. 22.92%. 22.13%, 5

LOC Z7E - ERE A EMVER T 58 A BT Ak BE &b B (KT AH B 43 B3 T 16.36%
BBk, AERAE SOC Mtk hE 7 al, AF 28.05%. 29.07%.
H B WAL Bt A HLIE AL BT LOC &A% HE 8 Al M1, T4, TS5 AHSAF WA ML
Wi, AEFWIRFEILPET LOC SR ST4> AR L B85 R B0 A P 5 35 v T e e 17 Y #4565 1R 40 Ak 7
ST5>STO>CK>ST1>ST3>ST2,KT3>KTO>KT5>KT4>  (P<0.05), FE£1 . S53E8 . sl 7 il e 14.56% .
CK>KTI1>KT2, Horpfb Ak 2 fid it A= b 3 6 R 4 10.81%, 26.02%. 14.71% #111.75%. 3.53%; TO.
ST4 AbFIA& A EH W] LOC S, e . 453 T2, T3 ACFEA&AE 5 100 N Bt A 1k 5 H TR A0 b ¥ 0
H1. RISk 30,76 29.59, 29.49 g/kg, 5 CK AR TRECMEH R ¥ 8 T2 41 4b 1 (P<0.05).
WA B O R
40 401

(A) (B)
35F
Ac T Baca AP
301 aq B A Bb Ch 30 Ac dBd Ac.. Be
) Af D )
7 BdBd Bece Ag B g £ 2
= Bg e
3\:—"{ 20k Cg 31{* 20
§ ‘3) 15}
10 10
5 L
0 1 L 1 1 1 L 0 1 1 L 1 L
CK STO ST1 ST2 ST3 ST4 STS CK KTO KTI KT2 KT3 KT4 KT5

Ib R b3

7 TREEEHEAE LOC & E4FE
Fig. 7 LOC contents in different treatments at different growth stages

w AL BRSO 0 IR SR

40T gy 407 pgigm
e Ll ba a & a
=<
e}
i
o
=
s
TO TI T2 T3 T4 T5 TO TI T2 T3 T4 T5
bR Ab ¥R AbFR

8 AEIAHELIE LOC &4

Fig. 8 LOC contents under different organic fertilizer treatments

2.5 ARELETIEEANERN S E5FE R 0.62% ~ 3.21%; 4538 ROC & 7E STO,

ROC M TIHHANK, FREEEm . BEiEs ST4. STS5 LT /05390 3.33% . 11.24% . 8.53%,
7, FE R R Y e Ay T A e Y FE ST2. ST3 AL R 43I 2.60%. 1.66%; WL
I 9 A, AR A AR L S IR A Ab B ] ROC & & AF STO. ST4. STS AbEE TR 43534 fin
CK AbFHAHML, FE4HH ROC & H#7E STO, ST4, ST5 2.19%. 7.91%. 5.00%, 7E ST1. ST2. ST3 #b¥F
AEFR BTN 4.76% ~ 14.99%, 7E ST1. ST2. ST3 4b A 2.39% . 5.52% . 4.58%. PRI E ECE R
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WG4 Ab B CK AP g, #E4HY] ROC &
7E KTO . KT3 KT4 . KT5 ZbFE T 141 2.59% ~ 14.58%,
fF KT1, KT2 Zb#F 50510 0.52% . 4.99%; 4535
WI7E KTO, KT3, KT4, KT5 ZbFERBEHN 0.62% ~
8.95%, KT2 ZbH R i /b 4.89% ; il 7E KT0 KT3,
KT4, KTS5 AbBE RN 0% ~ 7.49%, 7 KT1, KT2
AEBER 430 D 2.39% . 4.99%.

M 10 A1, T4 F0 TS5 AFRE A F I N
B A B it A= b 2 JE TR AR AL BE ROC & = T ECMEA IR
RN AL ER, AEEI | S5 | BB e 12,0,
7.8 g/kg, 10.2, 5.6 g/kg, 7.6, 3.1 g/lkg, H ST4 LbFH
SOC Frifm T KT3 4b# . 25 b, ALAEyk it A )
APUIETEA R A F IR ROC & AT — & iy, Hr
Pl 25% ALAERCHE 75% A Ak 5 T R AR SR e
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Fig. 9 ROC contents at different growth stages under different treatments
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Fig. 10 ROC contents under different organic fertilizer treatments
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PRSI RR: & SR Ve o S o N T TR S el TP e
W1, 50% A HLAEAE A 61T 4 5t A AT RE i 5 AR
AR I8N, X ] e e PR A i A kS K P 2 i 1
PrEAC, SRR I SR IR TR A5, 0 LSRR
M55 A HLBMCE , 1L R W) SRl i )
PIZRCY. il FIAN TR B HLAEXT SOC K414 i f
WA —E R, AR PIR SIS (e B
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TOBEATIRGG, 25RO A R P i A= ke 2 S
R ALFE SOC B HAL 5 & Bk & T RChE A 5 5 )
R4 A0 B, X AT RE S R [FA HLIEZR AT SOC [ 77
PERE . IR i T A LA TR R A 56 1
FARBEGEAN A T AL 445184 b SOC K H ALY
AR, S5 SE AR FE N FE 507 P A AR 5 K R A
SEA B AT R SmAL A M U (R B AR A ) A, R
FEBCAG T B4 13 SOC e H2H 4 TEAE BRI (14 5
B, 456 BaiAAE =, W FAE A A
U TR A AL X - 3 LR () 2 e AL, S
MR A P AL AR S At

4 e

AR RE V8 B A= AL B S TR BT SOC K4l 43
T SE A R T et A 5 R e 8 (P>0.05), 464
HEFM SOC MHApEm R . AL
it v JE R R AR EE I 03 T 4 S U N L (P<
0.05). AU Be it 2 (L B B R B Ak b, A=/
W 25% FLIERCHE 75% A=Ak B TR HF AL 3 SOC K
FLEH 53 1) 5 ) S 3 R AN AR | P F I R Bt A AL
JEALBR, ZALBRAESTHY SOC., DOC, MBC, LOC #il
ROC & H435100h 133.0 g/kg . 284.4 mg/kg . 269.7 mg/kg |
30.76 g/kg A1 111.2 g/kg. P A & Bt 5 5% R A
AEFRH 50% ALABRRCHE 50% 6 5 B 6 IR 4 Ak B Xt
SOC KA 5 Bys2m it 2 s T AT . FRgiti Ak IE 0
Pt AT HLALAL S, iz Ab BEAEET ] SOC, DOC. MBC.
LOC FIROC %54 130.9 g/kg .250.5 mg/kg .251.7 mg/kg |
29.86 g/kg 1 110.8 g/kg.
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