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Effects of Chinese milk vetch (Astragalus sinicus L.) and nitrogen
fertilizer reduction combined with biochar on soil physical and
chemical properties and rice yield

LAO Jieyu',ZHENG Mingjie” ,HUANG Yongcai’®,
REN Zhen*, WU Jiasen',FU Weijun'

(1. College of Environment and Resources, College of Carbon Neutrality, Zhejiang A & F University,
Hangzhou 311300, China; 2.Soil Fertilizer Station, Agricultural Technology Promotion center of Jiande City,
Jiande, Zhejiang 311600, China; 3. Xinshui Construction Co.LTD of Jiande City, Jiande, Zhejiang 311600,
China)

Abstract: [ Objective] In order to reduce the use of chemical nitrogen fertilizer, pot experiment was
conducted to explore the effects of nitrogen (N) reduction combined with different ratios of biochar on
improvement of soil nutrient and increase of rice yield under the condition of returning milk vetch to the field.The
aim is to clarify the optimal nitrogen reduction and biochar addition ratio that are more conducive to fertilization
and yield increase on the basis of replacing part of nitrogen fertilizer with Chinese milk vetch.The results could be
used to provide scientific basis for production.[ Method ] A two—factor rice pot experiment was conducted, and
four (0.25%, 0.5%, 1%, 2%) biochar addition ratios and three (10%, 20%, 30%) N reduction ratios during
topdressing were set.A total of 13 treatment combinations were set, and each treatment was repeated four times.A
total of 52 pots were grown for 120 days.The effects of each treatment on soil physicochemical properties, rice
yield and characters were compared after rice ripening. [Result] The soil pH (P<0.01) was significantly
increased by 12.02% compared with that of CK in the field with 30% N reduction combined with 2.0% biochar.
The contents of soil organic matter (SOM) , available phosphorus (AP) and available potassium (AK) were
significantly increased by 20% N reduction combined with 2.0% biochar(P<0.01) ,and the contents of soil total
N (P<0.05) were significantly increased by 38.8%, 107.2%, 25.4% and 24.9% compared with that of CK.The
content of alkali N was significantly increased by 49.6% when 20% N reduction was combined with 0.5%
biochar (P<0.01). The highest yield was obtained when 30% N reduction 30% was combined with 1.0%
biochar, which was significantly increased by 18.7% (P<0.01) compared with that of CK. However, the
application of low biochar (0.25% biochar) was more beneficial to above—mentioned biomass accumulation,
which was significantly increased by 90.04% compared with that of CK (P<0.01).Correlation analysis showed
that soil organic matter, available phosphorus and available potassium in this study were the main soil
environmental factors (P<0.05,r>0.5)to improve rice yield. [ Conclusion ] Combined application of milk vetch,
N reduction and biochar has a significant effect on fertilizer cultivation and yield increase.The application of
20% nitrogen reduction combined with 2.0% biochar under Chinese milk vetch returning to the field is more
conducive to improving the nutrient content of paddy soil.It can reduce N loss and promote rice growth and yield
increase, but excessive application of biochar has a certain inhibitory effect on rice yield and biomass.30% N
reduction combined with 1.0% biochar in topdressing had the optimal effect on rice yield.

Keywords: milk vetch ;rice straw biochar;nitrogen reduction ;soil fertility ;rice yield
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Tab.1 Basic physical and chemical properties of soil tested

. . AR AR/ ALY i fift 2/ )
10 1 1 -1 -1 -1 —1 —1
Test soil pH (mg-kg™") (mg-kg™") (g-kg™) (mg-kg™") (g-kg™)
T Available P Available K Organic matter ~ Alkaline N Total N
K6 - e
- ﬁl,%zzyéj:it% ) 5.24 7.31 38.02 29.29 151.90 2.25
Winter planting milk vetch soil
AR A4
THLR 5.29 7.94 39.33 25.61 145.80 1.06

Winter fallow soil

x2 #HilEVRARERFTISE

Tab.2 Nutrient content of biochar samples tested

. ORE ELA%/ i A K5y FRARY (m*-g™")
Bl JRBEIRE/C ] 1 o/ I &
mm (gekg™  (gkg™)  (gkg™) Specific surface
Sample ) Temperature (g-kg™) (g-kg™)
Diameter C content N content Ash content area
E7/) 9/
0.075 400~600 80.4 1.77 6.68 0.15 0.29 623

Biochar
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1.2 RIiEit

SRR 28 B AR08, LAAC PR - 33+ FUMEAC A (CK) A28 (X BE; CB ~ KB, Ab B A & Fh 28 = i £ 48
A, EVEE 13K B, AL 4 A, Akt 52 4 RIS A B A A 0 2 3 TR o BIBR A B AR &R
J& B AR AT BEIR 125 kgo BY AL 2~3 em /NBE IR 55 5 92 L) 250 gfpot 14 S B e E 00 2 - 3 h IF AT
2~3 cm WK AL FEM S FE K AE AL AR BT 15 d 0 A [R] B A8 4 2B i e, I 4k 22 K™, CK A B (R R
AR ) H AL AE N P K F iR 225,105, 150 kg/hm®s AR IEK R A K w1301 37 20 7o 1, A6 Hh 1) fk 2
N DA SERE A 43 BENE B 77 2, 20 2 Wit A o A 09 0N it P AR [R) , 76 E S B R A 7 A, NP LK
HWURIPR, KEE 2 dFEEEASE . 5T 6 H 8 Hilfk, M B K HRB— B WKHE
G128k, PR Z KT 3~5 em™ JHFR 8 d J5 B B RGN 4> BEAE | 5 SEAN PG AL . FE K RS R A
10 d AR ACIRES , 7K 433 TR WOk, A K 08150 120 d.

3 RBWAEEIBREEE

Tab.3 Test treatment setting and fertilizer amount

i EMIRSHe  GEEEE e gk BERA R/ (kg-hm ™) B ACHE 4t/ (kg - hm ™)

Serial Biochar Nitrogen reduction  Milk vetch Basal applying Application rate of topdressing

number ratio ratio treatment N P K N K
CK 0 0 2R 67.5 10
CB, 0.25 10 ES i P 45.0 10
CB, 0.25 20 AT B 225 10
CB, 0.25 30 K R 0 10
NB, 0.5 10 ZFh g R 45.0 10
NB, 0.5 20 ES i P 225 10
NB, 0.5 30 KFE R 1575 1575 140 0 10
TB, 1 10 KPR m 45.0 10
TB, 1 20 AR 22.5 10
TB, 1 30 AR 0 10
KB, 2 10 AT 45.0 10
KB, 2 20 KR A 22.5 10
KB, 2 30 KPS A 0 10

1.3 HRXERNE

TKABHEIR B 77 B « AR I T /K AR 10 (30 d) AR (60 d) (HESZ 1 (90 d) B (120 d) 4>
S K RE IR o KR I ROR 2 R SR 4 A5 AR B 0~20 em B PR R K 3 4 DL E A K R R AR RE 5
I 2 AT R R, B kPR, I Seki E &, 7] H 28 105 “CAFF 30 min 70 “CHE 1 22 5 70000 552 Fi Ak 2 - 45
Hi 1B oA )

R A FRALNE T - A pH AN R LK A F 2.5 1R, 43 SR pHTF R L S 3430
T W (AP) HHEA LT (OM) A HLER (TOC) |+ 3 #3080 (AK) . HIHE4 A (TN) |+ HEm i A
CAN)FREC AR Ak 3BT ) 2R 3 Rl s
1.4 HELIE

TR I 5 K 1 Excel 2021 A48 H1 5, K JH SPSS 26.0 4Kk 44 11 Origin 2018 4k 4 #4740+ 0 b7 M2 K
T2l R FH two—way ANOVA #E473UR 28 77 229341, FE T SSR H A9 Duncan #4725 i, BUHE 34 R 4 Ik
I bR 2%

2 SER55H

21 ZEREERTARBEREGIREY Rt 5820 R &I ARG
2.1.1 st E3E pH e A AU 69 % o
Xl S0 A8 AR A 4 I e B A9 9 TR - 19EA 7 XU R 28 7 25 43K (3% 4) RTT, AT B 491 %) 9 0 A 2 e s 4 FH
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A X6 4438 pH TG I8 25 V8 FH (P>0.05) , {ELAE 9 5 e 1 2 A B A 28 EAE 406 1438 pH A HILIT A B I 355
M (P<0.01) . 4nf& 1 Fros, 5 XTI (CKO A L, Bl A= 9 5T s I LA A 36 m , 1338 pH S AT BILT ) d 248
TH(P<0.05) . + 3 pH L T I8 30%> 8 & 20%> 8 A 10% 1975 Ak #4355 I8 30% B it 2.0% 1= 1) 5
BT E) pH B 5, 4 5.78, [ CKARTF T 12.02% (P<0.05) o A= 4 5t ¢ 78 i AR [RD s 0 2R 209% B A5 1) T4
T AP S . 5 CKA L it 38.85 o/kg AHLL , A 20% FLTit 2.0% 044 5w A AL &5 1 1
FHETF 58.8%(P<0.05) o £ b, A 30% HL it 2.0% A= 9y 5 e A1 2 20% BLTite 2.0% A= 49 5t ¢ 53l %o + 1€
pH FA LT 142 TSR e W
4 FECBIREANIER A R Ab 32 T8 L IR RIS AR W E = 7 £ 447
Tab.4 Two—factor ANOVA of soil pH and conductivity under different

ratio nitrogen reduction treatment and biochar treatment

EEEL ¥ FE PfE T Eta V- J7 &
Indicators Factor F-value P-value Partial Eta squared
+HEpH AL I 2.129 0.133 0.098
Soil pH HE T Ak 2.198 0.104 0.145
A AR ) 5T e Ab 3 4.357 0.002" 0.401 0.601
AW B ik R 3.358 0.025° 0.205
V8 R B A ) T A B 4.077 0.003" 0.385
A HLBL A B 0.266 0.768 0.013
Organic matter A=) B AL 3 7.003 0.001" 0.350 0.841
RS XA ) B e Ak 3 16.672 0.000" 0.719
2R AN 2.243 0.126 0.147
Total N HE ) R AL B 2.165 0.116 0.200 0.549
U9 A B <A ) T A B 3.437 0.042° 0.442
B oW 1.187 0.316 0.057
Alkaline hydrolyzed N HE W T Ak 1.552 0216 0.107 0.734
A T AR ) B e Ak 3 11.541 0.000™ 0.640
LU IR AL B 2.524 0.093 0.115
Available P HE ) T Ak B 12.168 0.000™ 0.483 0.797
T8 Ak B A 0 e A B 11.840 0.000™" 0.64
A VoW L 0.275 0.761 0.014
Available K HE WAk 2.874 0.048° 0.181 0.629
AL B AR ) B e Ak B 7.500 0.000"™" 0.536

kR R IR TE P<0.001 F1 P<0.01 K B 2, * 3 /R7E P<0.05 /K I B 2

##% and ** are extremely significant at P<0.001 and P<0.01 levels, * is significant at P<0.05 levels.
2.1.2 AR BMBRAH A

W 4 7R, AN TR] 068 260 L 8] 0 A4 0 5 O L 8] 2 o Ak B8R ) 2 30007 XoF - 398 4 SR it 2 1 15 i 4
470 8. 5200 (P>0.05) , {H 38 B AE F A 4 18 42 50 = HEmdU i 1 il A i 35 1 FH (P<0.05) ATl i 35 1
FH(P<0.001), HE20H, 5 CK &R & i 4.21 ghkg M EL , 45 A B2H i) + 398 4> SN B fit 05 e 34 2 42
T+ (P<0.05) , HoH ik & 30% B jiti 2.0% A= 9 5 e i (KB,) 4 R & e i, M 5.25 gfkg, B R A 24.9% (P<
0.05). BR T KB,, 4k Z it AH R B, 70 0.5% A5 9 5 o< B 1 4 28035 1 S v 5 XS A ) B s n L A9 KT
0.5% I, Wl e 22 5 D) i A 00 D0 0 R O L A8 %0 B Jn g AR >4 A= 0 T3 0 o LG 18104 0.5% IsF, A ]
FALET B R S R o A, FE s R 20% L it 0.5% A W 5% (NB,) A% 8, 4 190.85 mg/kg,
55 CK 127.54 mg/kg # L B EHETH T 46.9% (P<0.05) o £5 b, 8 30% BLHti 2.0% A= 49 Jot e % £ 58 42 1)
TR R, T2 209 Bt 0.5% A= ) I3 o o A 280 5 F Fie s o
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ANTF/ING TR R A5 LI BR A TE B AR TEA R A= 9 B A BER f 2 P4 28 535 1 35 K- (P<0.05) .

Different capital letters indicated that the soil physicochemical property indexes were significantly different under different
nitrogen reduction treatments (P<0.05).Different lowercase letters indicated significant differences in soil physicochemical proper-
ty indexes under different biochar treatments (P<0.05).

1 TR B A A Wy S A9 T Y 338 pH(A) KA LT (B) Y 5

Fig.1 Soil pH(A) and organic matter(B) contents under different N reduction ratio and biomass carbon ratio
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Fig.2 The contents of total N(A) and alkali-hydrolyzed N(B) in soil under different N reduction ratio and biochar ratio

2.1.3  xFEIEA A AT LR MRS H R

FH 2% 4 XA 2R 07 2550 M4 SR ml AT, 2 ol A B0 %) 52 B A X - 9 A 00 s sk A AV PR SR 1 T R
FK(P<0.001) , A9y 5 oAb BT 4 33845 850 (P<0.001) R ACET (P<0.01) BA M B 5w, di ik 3]
1,5 CK A SO & i 7.22 mg/kg  HRLER 43.25 mg/kg FH A% b 35 AT A% RS R A 1Y S R
(P<0.05) , Horfr 3811 2.0% A= 4 FR isE , AS [l LA BT %) 4 HEAT 2500l JOs R0 i & b 2 iy, H4EA
B A E T 11.95,13.71,13.25 mg/kg, i & 39111 80.5%~100.3% (P<0.05) 5 383 3504 55 49 391 5 )
T 53.50,54.25,52.50 mg/kg, W E NN 23.7%~21.4%(P<0.05) . ZF L, A5 5N EL B4 2.0% 8 A
20% i g b A A XoF - 498 AR RN HUSO R ) R THRCR R A
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Fig.3  Content of available P(A)and available K(B )in soil under different N reduction ratio and biochar ratio
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1524
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Tab.5 Rice yield and biomass under different ratios of nitrogen reduction treatment and biochar treatment

JKFET=HE Rice yield

IKFEA: =/
WE SRR RRECY TR KRS
LR %
Treatment Average panicle Spike grain Thousar}d grain S:tting rate (g~pf)t7l ) Rice biomass
number number weight Actual rice yield

CK 13.25+0.96" 96.26+16.11" 28.00+2.05™ 60.3+0.06" 21.48+4.38" 36.15+2.34™
CB, 14.00+1.41" 129.81+10.13" 28.25+2.72™ 58.7+0.05™ 29.76+0.94*" 68.70+4.75™
CB, 12.75+1.26" 123.48+18.46™ 26.55+1.23" 66.7+0.10" 27.47+3.30" 65.95+1.35™
CB, 12.75+0.96°" 85.00+12.35™ 27.40+0.67" 73.9+0.12" 20.80+3.04" 56.33+3.91"
NB, 9.50+2.08"* 145.8+39.06™ 26.95+1.68" 73.5£0.07" 26.15+1.70"" 57.30+2.83"
NB, 9.75+2.50* 149.96+38.65™ 27.05+2.73™ 83.6+0.09" 31.34+2.59" 61.28+2.29"
NB, 11.25+1.50* 131.21+27.69™ 26.95+0.82" 78.8+0.12 30.54+3.96" 60.17+2.08"
TB, 11.75+1.50*™" 151.94+52.51* 27.00+1.20™ 79.1£0.10™ 36.03+3.74*" 55.55+2.87™
TB, 13.25+0.96%" 149.94+18.88™ 26.90+2.28" 80.7+0.07" 42.71+3.734* 58.03+2.87"
TB, 12.75+0.50%" 169.33+23.25™ 26.20+1.90™ 82.3+0.08™ 46.01+3.32"" 57.49+3.02"
KB, 10.50+2.08"™" 134.33+24.17™ 28.25+4.17" 76.8+0.04" 29.64+3.48"™ 62.07+4.61"
KB, 10.75+2.20%" 153.22+13.56™ 27.60+3.40™ 80.0+0.05™ 35.24+6.54™ 64.40+6.51"
KB 10.50+1.29%" 130.84+16.82" 29.80+0.43" 80.1£0.12™ 32.18+2.29™ 63.64+2.88"

3

AN INE T 53 5 F 7R A PR R R I U BRI A W) JB e Ak B 22 8] 22 57 2Ok (P<0.05) o

Different upper and lower case letters indicate that the indexes are significantly different between nitrogen reduction treat-

ment and biochar treatment (P<0.05).
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42.71,46.01 g/pot, 5 CK 7= & 21.8 g/pot M Fb i 2 14 7= 67.7% . 98.8% . 114.2% (P<0.05) , H: v Js & 30%
(TB,) B}y P bt fie e o (A5 7 AR 2 ol 2L 30% L i 0.259% A=) i % (CB,) (7K 7= 424 20.80 g/pot fiX T
CK WK AE = 5o BIAE 7 1.0% I8 30% 14 = U R fe e
222 SPRAGM EIRAEMF R

TEIRA 10% F120% BISAF T, USIN0.25% A= 9 Bk B A=y s ¥R e s, 43901 R 68.70 g/pot .65.95 gfpot.
5 CK A=W 36.15 g/pot ML, i #4271 90.04% . 82.44% (P<0.05) . A= #) o e Xof A= 4 i A 1 T il K 31
MK 0.25% . 2.0% . 0.5% F1 1.0% , 52 B 5638 0 J5 5 B P35 i s . T 22 980 10% . 20% L it
1.0% A= W) J5t ¢ Bk () 7K e b 350 B 22 9, 4 1) R 55.545 g/pot . 58.03 g/pot £ AH ] f4) Uk L L 51 4k B v
AR, B, PP B IR BE S s e A ) R AR R L 25 B AR R B 0.25% , TR 10% I A
FIT oK Fg it AR
23 ERFEFPTBAREMEEDRR LEBAMRSKEFERABERZ BHHEXME

DL 104 - HE R A M R MUK R AR Sk, S 45 AR AR AL & W8 X 52, X L EAT AR JC R e B .
6 it , A7 8 X4 bn 22 ] AH DG 1 3k 31 fi 25 1EAH G (P<0.05) , 17 X485 b5 AH G MR 3] 1 4 W8 35 TE AR OC
(P<0.01) , Horpriy & 3 5 30 (7.=0.90) A WL 5 A R0k (r=0.92) A7 HLIE 5 3 AR (r=0.90) A7 &L
5 A A (r=0.94) 4 XF U FE bR A OC R EGR 2] 0.90 DL b o #RH 58 508 A VLT B 5K pH Z [A]
BIAAAE R 0 35 TEAH G (P<0.01) o Bl i & LT X - S8 B AV 48 bs KA ™ & PR $E BR JL T JCIE 1]
S

*P=0.05, **P=<0.01, **+P=0.001

pH

EC

HAHLFE SOM 0.74

BHER SOC | 076 074 1.00 A7HLA

AETIN | 051 035 065 065

BERE AN | 008 048 30 Bl

BHREEAP | 085 084 092 092 056

BHATAK | 080 090 0090 090 042 042
FEgE Riceyield | 040 041 059 059 035
K8 Biomass | 057 036 053 053 064 038 041 027 95
¥ Plantheight | 009 071 087 087 074 0.79

F ¢ & T 5 o F o F® &q,%% D

s P 7 «i”& & & & ¢
{f\ (ﬁ%’- 7‘ & T }{%_ _\00 Q)’\ Q{Q
N R U A S
& 82 1?% \x;%\ %f%" <

FRBIIHERR MR BAE P<0.05 /K- 12 835 o o S IRUHEAR A M R BAE P<0.001 ., P<0.01 K- E4R 2 3
* indicates that the correlation coefficient of all indicators is significant at the P<0.05 level ,and the correlation coefficient of **,
*#% indicators is extremely significant at the P<0.001 and P<0.01 levels.
P4 N[R89 B A 0 5T e s 0 L 481 - Sk R T KR ™ i B K R PR 22 ] (A S 43 A
Fig.4 Correlation analysis of soil physicochemical properties , rice yield and rice traits with different nitrogen

reduction ratios and biochar addition ratios
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33 #
31 EREBEIETARR R LB K 4 ¥ B be in bk 51 3 + 35 = TR L R 1E
3.1.1  xF 3 pH A=A AU 69 4E R

AW 5 e 5 R DR S it T A 0 e PR RS TS P T G R T A g R R Ak R R
RS — R0 ), A7 DF 5" 3R B A HLIE A 0 20 nT 8 55 48 pHL, IF AR AR e il e i Rt v 25
W o A Sk ) B 1 0 O, i o R i A R L B T E A R R Rk R R ME R 5 AT AR — B0 SR AT
8285 5 v el A B K A ) e A B ) 3 HOVE A B ML T 4398 pH B4 T, I ELISA 30% X 135 pH
(14 5 TR A g, 33X B IE T 6 R 5 20015 1 A A AILAE 5 08 U H it A A T 0 2 Bk U2 - SR Ak i T AR 45
Wo XUBAECIRIFFEIA R 80 15% e il A2 40 J5T o ) 4 it i A 44 v R A BILIT & i, RIS IEACR fefE
MAEBIFFE 45 3 v, U802 20% B 45 26 90 30 < 48 o L4811 7 388 A7 1L 0T &5 ik fe v, 3K AT B2 PR T80 20%
(18 7K i - 398 5L 55 A3 B B R EL , S R Ll ok 1A YT A S A A T e DA TR e A BIL SR A Ak
R Bt L L AT B e RGO Wi v A LB b T A - AR Ty o R AR U R 209 B 1 S i R
L AT BB T ORI E, X = KRS R AR E B ) R A LT B R ER | S A W Rl P Y R T
A BB PR =
3.1.2 AT RIEE AR E A

AR B R A R GRS S B SR R MG . Tk B I I R BRI 15% AT
et A= 400 3 e T A 2 v A R B R A RO i VAR AR . EEEYMIR RS R
B )R P 2 B S sl R 55 = S it 709% AR B AT Bl T4 T A ) RO AR i . ARRER AR 5 Z M
AF , D3RV BC it A= 0 e 2 Ak 3 A 28 BAE FA - 8RR o i & i A A R THE A SR B3 . B
TR L5 A R, DR AU AL R R TS X s A T o e b T i B AR T, 3K AT BB T AR ) B e A28 5
ARG A — i i Ry, HAE W T A 2o L1 45 R T o v 1) B R AR, S R B T A He 4
1, B ) 0 B 1 3y R B S R A S T A IR R B RN B A A e 1 5 RUES )
A PLRE T S T /R R R R e B A R T B E R AR SR, Y
JBT 1% T S Tt 2 5 M A 5 485 SR v IR 43 B i ) B IR 3R - TR ST o B A A ) o e 1 1
T REAR 33X AT -5 2o b it i A= 40 S e R A1 1 - S8 L Bt B R R, 5 350 I A A e e AP i o o
T HIEAR AL, (532 T A A R 2R RIS e A W 5 e 5 RN It ke - 45
SIS B SRR T B I A W TR X S ST A5 R AAT . RIS I IR I AR
B A e 9 I AR ) B e Y 5SS A P 3 ol T SR P AR AR ) I rh A T R DR R, T
P v M B ES T0E BE HERE, IEER RE g . e T UL A TR] L A8 ) RN D e e A 0 I )
Qb BRZH A5 o T A SR ORI RS 7 5 43 ELAT B OB
3.2 EREEEIETAE R L K% & ¥ Bk e in bk il 3k =2 kB EYENER
3.2.1  XFRAGEEW R

KRG A W ik R ™ ke S e - SIS 7 bRV R it A it ) A st o AR DA R, B ZE AR T A R R
W ZNE I8 3 19.009%~24.60% I B i A5 ) 5t o /K A ™ 2 0 v o TITAE AS A5 485 2R v XM 080 &L 30% L JitE 1.0%
AW (TB,) B 7K R B 38 7= fae i, 556 BB (CRO AR HEP= i i 38N 17 114.2% . AR LR £ =
Jite FH A2 40 T3 e 0 o KRG P 4G ™Y 3K nT BB ph s i FH A 4 5 e S A M R B R A, S
TR A, A HLA R A R R A, b S A0 G s, 71T 52 e 2 40 R, AN R Tk A 3 7= TRk
FEARMFGE S5 T A 1.0% A=W BT T 1 S8Rk A L RS B . 5340, I8 30% L it 0.25% A= 49 J53 i
(R 7K A 7 IR T X R AL B, 5 2= g A I 5 5 SR AR AT - 92 30% Bl L 38 20 Wl R A AR AR K R B
I K KRG T 5% 53 Z2 B 45 K AR R AR , 25 3 B AR 8038 7 S 2 i a7 , 5 UK R 45 52
REEAK
3.22  XARAGH LI AW h

TS5 W, U 0.25% A=) Jot e (1) A= ) it de 22, TR N 1.0% 25 90 I 7 1 A6 0 o B 1K, 77 et T
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o X — G5 LTI T 45 R — B0 A B AR R AR W B it B R A R T AR A R LR
o it 2 R AR AR L IR R AT R R e Y AR Bk A D A R Sl PR AR ) S AR
Pt 7, 2 BOR FR0F 38 AR B RS R s, R 2 HR B A b B RS AT AR M A T AR K R R
BRI G IGA it FH A 1) 28000 0 AR ) o o e 412 1 KRS v G 5 3 36 R 2 1 T 3R [m] AP 8 57, B AT )
T ) LA BR AR HE /KRS 43 BEDY S 0TI AE A BT 5% 45 S Hh /K R T 24 A 5 A ) o it o 2 A 84 o 22
SeXG a2 A B £ b 3 s U RS I i A AR ) R kA I A i R A B T R T KR
HAEY
33 ARHNAERERE

AR Z A TE TALHAT T — /K A8 AR K ZE A ARk, 1250 v A% 0N el 1 RS o A= ) o e
BRI il 0T SRR R 3 7 B 38R A o I it A 38 S A A ) B e A AR 2l AR R - S R L B AR b
AR —220t5E . D380, T R BHKES AR TR 75 o0 BRI I 2%, 290 th 3R 0 AN B i O, DA
AR T R, BRI, 0 PR A T — AR B S0 R 58 A W o e W e A L O 10 780 2% S ik ok 1
1530 8 235 FEAE R H RS P A T A0 | it FH A T AR A= ) Joi o sl I R T i e e TR R A, I3 > 34 sl A 4 e
)7t FH LA

4 & it

FE T A HEAE 05 1T« SR it fin A 40 S5 i AR T - R AR R (P<0.05) , A R HE e
NE 18Tt o D 20% Bt 2.0% A= 9 o S 4 T T 56 MU K AT MR A 50l L SOSCER 1Y) 7 i (P<
0.05) , # CK 20 B TE T 38.8% . 107.2% . 25.4% ; 18 % 30% FiL i 2.0% A= 49 J5 ¢ W) B A 1) i1 5 3964 3%
DR FEME, HEEE G ERTT T 24.9%.

8 v KRR A W RN K R 38 7 T < e ek 22 04 A 40 R e ke KRR e R AR W B — S B I A
YER o AR R 380 1.0% 259 53 e BE 7K e 7 da 34 e v 5 9808 30% B it 1.0% 25 49 I3 i B
KRG P A, R 46.01 g/pot, 377 114.2% . IR 10% Bt jiti 0.25% A= 49 5t % s 7K R - 350 A= ) i A
i, B CK 2 TE T 90.0% , (H /K e 7 i 5 A ) o (R 38 KB AR 2, it Jin 1.0% A= 90 J5it o Bsf 1) 7K e A ) 1
SV RIS, 8 B o 1 2 52 e KR AR e AR R K R AR R A 8 rP R 1 5% 43 B 5 1) b AR R
B RAE
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