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Effects of two years’ incorporation of leguminous green manure on soil properties

of a wheat field in dryland conditions
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Abstract; In order to improve soil quality under dryland conditions, a field experiment was undertaken in the Weibei area
to investigate the effects of leguminous green manure ( soybean, Huai bean and mung bean) and a range of nitrogen
fertilizer rates (NO, 0 kg N/hm*; N108, 108 kg N/hm’; N135, 135 kg N/hm’ and N162, 162 kg N/hm’) during winter
wheat growth on soil fertility over two years. A split block design with three replications was used. Soil samples were
collected from a depth of 0—200 cm in July 2011 and were analyzed for soil moisture, NH;-N and NO;-N. Soil samples

from 0—20 c¢m were air-dried and analyzed for soil organic matter, active organic matter, total N and available K contents.
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Incorporation of leguminous green manure significantly improved soil organic matter ( SOM) , active organic matter
(SAOM) , total N concentrations and the carbon pool management index ( CPMI) but did not increase soil available K.
SOM, SAOM, CPMI and total N concentrations in the green manure treatments were 3.9% —11.7% , 3.2% —7. 6% ,
2.7%—7.6% and 4.5% —10.8% higher than those in the summer fallow treatment ( CK) , respectively. The effects of
planting leguminous green manure on soil quality varied among green manure types. The mung bean treatment had higher
biomass returned into the soil, but contributed less to soil fertility compared with the soybean and Huai bean treatments;
Huai bean had the greatest influence in improving soil properties. Based on the data from 2008 to 2010, the fresh biomass
of mung bean was 24.5% and 25.3% higher than for soybean and Huai bean separately. However, K incorporation was
13.6% —24.4% lower than that in the other two types. N incorporation was also lower, as was P incorporation of soybean
which was 28. 3% lower than for mung bean and Huai bean. Green manure plants used much soil water at the growth
period, which resulted in less water storage in the 0—200 cm soil depth before incorporation of green manure, before winter
wheat sowing and after wheat harvest. Water storage in the 0—200 c¢m depth in the green manure treatments at the full
flowering stage was 39.2—51.4 mm lower than that in the summer fallow treatment. However, water consumption during
the wheat growth period was almost the same in the green manure and summer fallow treatments. Green manure treatments
had a 6.5% —8. 8% higher water use efficiency compared to summer fallow resulting from the greater wheat yield for the
green manure treatments. Compared with the NO treatment, application of N fertilizer during winter wheat growth had a
significant increase in water use efficiency ( WUE). Applying N fertilizer increased WUE by 11.6% —16.7% compared to
the NO treatment. However, no significant influence on other soil properties was observed under the N application
treatments.

In conclusion, incorporation of leguminous green manures during the summer fallow period was an effective way to

improve soil fertility and increase soil water use efficiency in this dryland system.

Key Words: dryland; leguminous green manure; soil fertility of wheat field
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He PR A R AR K ARSI 9.1 °C L, TEFEM 171 4, EFw AR HIE2226.5 h, Bl 2994 C, £
AESEHREK 588 mm, H AT A AR, 28 H T HAKETT IR 2,

TR b 1N 5 SSRGS - BERO R HERR T 22 W 4 R EIR A - BRS AIsib  laE IR S
S EARTAL R LR 1, 50 X2 R A, B R . WFIE AR 7= AR A i
[ R AR B K IR IH 35K J8 T B () AR AR X, LR il 5 Ay BB 1) —AF — 20l 22 =3,

F1 AU HEEAMEK
Table 1 Soil basic properties

$8F5 Index 258 Result FEAR Index 25 Result
pH 8.11 4% Total N/ (g/kg) 0.79
2 Total P/ (g/kg) 0.66 A HUE Organic matter/ (g/kg) 12.0
WA Mineral N/ (mg/kg) 13.74 BB Available P/ (mg/kg) 24.6
LA Available K/ ( mg/kg) 161.39 H [ $57K &2 Field capacity/% 22.4
JAZEIR)F Wilting moisture/ % 9

1.2 Kt

RIGALHE 3 PG ARSI 4800 R A B B (R G A S i ) |, LU ZE R AR I S X HR 5 4 /N2 A
FEAE IR 4 D AKE  ARHEAUIE 24 b5 U U 80% (108 kg/hm?®) Y4 Hh % #ijiti &L ik (135 kg/hm?) 1Y b
FHUI A 120% (162 kg/hm®) , 5640 %, 4t 16 ASALFR, H () HEF R B X 01, DL G R IE R F X it
MR, B 3R, BIX A 5 mx6 m=30 m?,/NX[H 5 30 cm,

AR Jy e AR, [ 2008 4ELSRAHAER 6 A IRIERTE /N IE 7 RIE R &AL 9 A I A) 2 Aok
GBI RIE T H b BERE 20 em,9 H THE 10 A W4kSEFh &N E . AIBTEL /N — WO,
] if it FH P, 0, 120 kg/hm® ; SRARFIERTASE A, Hiti FH P,0, 40 kg/hm*, 2008 4E7 H %2010 4F 6 H F4E[]
HINWI(GAE A K Z) FUNE AR ZERKETELER 2,

Fz2 2008 7 A—2010 F£ 6 AERB(RNAEKT) MENEEKTRKE

Table 2 Rainfall during summer fallow ( green manure growth) period and winter wheat growth period from July in 2008 to June in 2010

ey [#% T & Precipitation/mm T 50a [F) -2/ mm

Period Average precipitation
ero 2008-07—2009-06 2009-07—2010-06 in the past 50 years

BRI Fallow period 324.0 289.2 313

INFEA K ZE Wheat growth period 161.4 213.0 275

AEENI & Annual precipitation 485.4 502.2 588

1.3 WEmiH &k

FELRALRAC I ( RVSRAC BH R ) (SRAEBH R 2—4 JES (EI/INZ 36T ) LR/ N2 ORI 43 31 R 4R 45 b 3+
1 0—200 cm FIHEIFEM ,20 em R—AMFRED I E 3K K™ R & & B F 0—20 em HREX B i 0
JEHTHEIHME, # FAMH 1 mol/L KCI 12 $&-1E L2 8l 4 Hr il 2 , A AL AN | 16 A HLTR
FHEYE 0.2 mol/L(1/6 K,Cr,0,-1:3H,80, , K: R =3:1) Ikt | &L EE, B8 1 mol/L ik
NH,0AC Z42- K THE , H 0K B Pk IR L s .

TR ( Dw,mm ) = Y 6o X h, G =0m xp o g WEBEGIKE(% ) b K HIZEE (em) , 0m K
S KE (%), p AEIEAE KR (mm) = /ANERFRT T KE (mm) + /NEAE KB (mm) —
ANFZWCRES L3I K B (mm ) 5 K 53 A2 7 R0% (WUE, kg - mm ™'« hm™ ) = /N KR ™ i (kg/hm? )/ FE/K i
(mm)

L C A ER R CPMI T i S TR R R R B (CPL) = Bt SRR 3% i (mg/g) /SR &
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BERBR S (mg/g) ARG T L ERR 1 BEFE B (AT) = FESBRIE 1S BE (A) /JE AR RERR TR (A) , Hi,
BRI IE (A) = L3RG MEA DL & 1 (mg/g) / BIEAR IS MEA MUAR & i (me/g) s Fc )i, 11 C PR BEAE 4K
(CPMI, % )= T3EBRPEFEEL(CPY) xR PRI BEFE H (A1) X100, JsUhh 4S8 F RS0 T A6 R S 1Y 13 2 5
RAMEN

R SAS BT 2250 W1
2 ZER551
2.1 GRERIEEY R TR riE H i

HESEPAR RIS AT ST R B (3R 3) , ZRAE ™= 1 DL 2 37 433 6 R R AR 47 B )R [ T A 9T 22 5%, 2008—
2009 4 3 PG RFSRAL ], R A B D 1 S T AR 14. 9% F119. 0% , A E T EH /35 M T g MK s
22.4% 22.0% , % ARG 25 58 .35 17 2009—2010 4E4% 0 JC 16 2 #iA 2 T H 1 B 35 5 T R MR
G REMWE 2R REE . IR B2 1 A B RS0, 2008—2009 4,3 F & AL A 8 B 5% 2034 H 2 6
9% S VR T i3 8 TR gk o, ) A U gk S8 8 T4 1520002010 45,3 PGt I
BRI IR0 A 7E o 25 5 S a MR 2, R IR AIG, 4R 038 e v () D P 2 5 o e i
Prie i G, WIHAEGTT, St oAb 3 A o ik o R T A B e, R O A T F R I 5 R P 2 A 38 A R 3R 3 T o
1, KAL) 208 H i AIK, = AR IE AL BR R # R 22 57 Rk,

£3 2008—2010 FRREHEFEENERFHEHE

Table 3 Green manure biomass and nutrient returned into soil from 2008 to 2010

WiH ZRABAL . Green manure

Ttem 4 5. Huai bean

K& Soybean

£ 5. Mungbean

2008—2009

£ F Fresh biomass/ ( kg/hm?)

F# Dry biomass/ (kg/hm?)

AL M N incorporation/ ( kg/hm?)
Wi F4= P incorporation/ ( kg/hm?)
HPiE AR K incorporation/ ( kg/hm?)

14796.3+473.6 a
2816.6+273.8 a
95.1+7.77 a
16.0+1.26 a
50.0+4.95 a

15325.7+734.0 a
2309.3+141.6 b
80.8+6.30 b
13.3+0.71 a
55.2£1.69 a

12881.4+1583.5 b
2301.5+278.7 b
43.5+0.65 ¢
15.3+3.57 a
50.7+2.55 a

2009—2010
i F Fresh biomass/ (kg/hm?)
T Dry biomass/ (kg/hm?)

9090.9+1212.4 b
2115.1+321.1 b

8721.2+1287.4 b
2091.4+436.6 b

17046.2+2060.4 a
2888.7+453.8 a

A4 HIHE N incorporation/ ( kg/hm? ) 73.9+5.01 ab 55.2+13.16 b 77.1%11.57 a
B4 HAE P incorporation/ (kg/hm?) 12.620.24 a 9.0+0.83 b 13.320.28 a
B34 H K incorporation/ ( kg/hm? ) 41.9+1.77 b 45.4%1.69 b 63.6+5.80 a
2a &t

€T Fresh biomass/ (kg/hm?) 23887.2 24046. 9 29927.6
5 Dry biomass/ (kg/hm?) 4931.7 4400.7 5190.2
A M4 N incorporation/ ( kg/hm? ) 169 136 120.6
#38 [HHE P incorporation/ ( kg/hm? ) 28.6 22.3 28.6
AR [HHE K incorporation/ (kg/hm? ) 91.9 100. 6 114.3

AR BRI AN [RI SR ML AL B 2 8] 14 25 S iR 5 257K K- (5% )

2.2 EH NIRRT BE SRS X A 7 A5

HINIAGNE- 2 /N R 2a J5 , XA AL R 2 IR E 45 L R (R 4) MBI 22 ORI RE B 2
P RN, RIS 3 Fh 2R IE A B RORAEE 25

S ORNAR LG, BRI B0 SRR A A HLT TR A LT | 3 PR A B B (CPMI) DL S/ i
NN 3.9% —11.7% 3.2% —7.6% 2.7%—7.6% M 4.5% —10. 8% ; Si ¥ Hi i) HIEAH L, SRMEIEAL
PRI HEA P E AP CPMI DL 2R & il &-1. 4% —6.0% 3.2%—7.6% 5. 1% —10. 1%
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M7 1%—13.6% , 3 FheghEIa], FloAe 5P 50K 2 00 55 BB SR 85 -, He v bR 5 4 B 358355 M A BILR
CPMI A& B & i LA KRG H A HLT W6 A ML & 3 B 2 & T a8, FIRHA 2 H I 2 A &
RGN E I 6.0%—6.1%

ANt LT 3 Fh RS AT Ak 3 - S LT 7 d EU AR PRI AL B3 0 8. 3% —16. 4% (P34 12.8% ) ; Jiti & 108
kg/hm?® B S B A0 B AR PR BG4, 7% —8. 4% (F-144 6. 0% ) 5 i A 135 kg/hm* B, &3 A &b 3 FV AR PR 384 i
~1.8%—7.9% (E¥J2.9% ) ;iR 162 kg/hm?® I, G AEAC 3 HCAR IR0 4. 5% —14. 8% (F39.5% ), 7]
W, /NFE A K ZE A AR, B8 TR AR ) AT AL A4 THE R SE B 2

BRSNS AL B S SRR B A 2

2008—2009 4F-/NAZ 4EF T, FAe 0 1 4 2R 9 1) 3T B R R R 3 = TR I AR B, 1T 2009—2010
AE/NFERER, LR AC TR S RN B (R 5) . X5 2a SRR AR 6 B = A9 = IR — 2K B 2008—2009
AR PR 7 A0 B AL 25 0 FH A s, T 2009—2010 443 0740 B 80 250 FH i i v (6 3) ., 2008—2009 4F K
RN A P A A R AR S K PR AL B AE 2, 2009—2010 4F-K M T RITR AL 35 AR R A RO B 35 2%
S, XEWE B Z A VLY EE AR, RIS+ A HLE L

F4 2010 FMEWRETEFENR . FEER GESEER EZHNEASE
Table 4 Soil TOM, AOM, CPMI, available K and total N content after wheat harvest in 2010

it A LEALFE Green manure R A
N rate/ (kg/hm*) PRIA Fallow 42 Huai bean KE Soybean £ 5 Mungbean Original soil
FHEE P B & Total organic matter/ ( g/kg)
0 12.1£0.2 a 13.7+0.4 a 14.1+0.0 a 13.1£0.5 a —
108 12.940.5 a 13.5+0.3 a 14.0+0.4 a 13.5+0.4 a —
135 13.1£1.2 a 13.420.8 a 14.120.4 a 12.8+0.3 a —
162 12.4%0.2 a 13.620.6 a 14.3£0.3 a 13.0£ 0.4 a —
FIMH Average 12.6 C 13.5 AB 14.1 A 13.1 BC 13.3+0.5
FHEEHA VLT S Active organic matter/ (g/kg)
0 4.04+0.06 ab 4.41+0.22 a 4.36+0.03 a 4.09+0.16 a —
108 4.14%0.11 a 4.4220.14 a 4.32+0.08 a 4.25+0.09 a —
135 3.95+0.09 b 4.28+0.11 a 4.29+0.16 a 4.2020.12 a —
162 4.10+0. 04 ab 4.370.06 a 4.42+0.06 a 4.21+0.10 a —
SEIIE Average 4.06 C 4.37 A 4.35 A 4.19B 4.06+0.12
4 HERR B BEFEEL Carbon pool management index/ %
0 103.541.6 a 111.07.1 a 107.7+1.1 a 101.5+6.6 a —
108 104.3+4.6 a 112.24.2 a 106.9+1.7 a 105.9+3.6 a —
135 96.9+5.9 a 107.33.0 a 105.4+4.4 a 106.7+3.4 a —
162 104.320.9 a 109.9+1.7 a 109.1%1.1 a 106.5+4.5 a —
FHIMH Average 102.3 C 110.1 A 107.3 AB 105.1 BC 100
TS A Total N/ (g/kg)
0 0.883+0.01 ab 0.988+0.02 a 0.917+0.01 a 0.926+0.02 a —
108 0.897+0.01 a 0.973+0.05 a 0.922+0.01 a 0.932+0.02 a —
135 0.877+0.02 b 0.989+0.04 a 0.934+0.02 a 0.930+0.03 a —
162 0.910+0.01 a 1.003+0.03 a 0.955+0.04 a 0.941+0.02 a —
S Average 0.892 C 0.988 A 0.932 B 0.932 B 0.87+0.07
e B Available K/ ( mg/kg)
0 178.9+15.1 a 184.4+25.0 a 192.0+27.6 a 178.18.3 a —
108 180.6+18.0 a 183.0+5.1 a 205.9+40.5 a 201.1+22.3 a —
135 168.6+10.7 a 176.624.0 a 182.742.5 a 177.2+10.5 a —
162 190.1+16.8 a 189.6+23.3 a 188.4+18.0 a 176.3%8.3 a —
FXIMH Average 179.6 A 183.4 A 192.2 A 183.2 A 171.6+14.8

AFRE TR R AR LN AL B2 R0 22 57 I B B E K- (5% ) 5 /NS FHRFORAN RN S AL B[R] 1 22 53 IR 3 B 25K 1 (5% )
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&5 2008—2010 F/EHEMET 0—200cm HIEW RERRE
Table 5 Mineral N accumulation in soil of 0—200 cm depth before wheat sowing from 2008 to 2010

29/ GELH A A NH-N/ (kg/hm?) T A NO3-N/ (kg/hm? ) R NH-N+ NO3-N/(kg/hm? )
Green manure 2008—2009 2009—2010 2008—2009 2009—2010 2008—2009 2009—2010
PRIA Fallow 331.3 108. 4 51.0 249.6 382.3 358.0
457 Huai bean 378.8 108. 4 66. 4 253.7 445.1 362.1
K Soybean 300. 1 119.9 25.3 213.5 326.2 333.3
£t 57 Mungbean 292.2 134.7 53.1 373.1 345.3 507.8

2.3 EHIRIFE T BE SRR X 3K o A5

AN RIS 4= 6K 3 25 SRR W B IR AR GRS IETHAE TR 2 n T+ 50K 0, SRIIEBRAC I A SRS Ak
FHAY 3 0—200 cm 77K & AR RAL FRAG 39. 2—51. 4 mm, i 25 K ) 04T HoK 49 22 S Frsi /N (B — B AE
TEZR/NEWGRE 3 Fh R ], R G AN B L3 K AR (R 6) .

6 2009—2010 F£AR[E A 0—200 cm TEWKE
Table 6 Soil water storage in 0—200 cm depth of different treatments from 2009 to 2010

SRAE ] 3K Soil water storage/mm

Soil sampling time kI Fallow  $F7 Huai bean K5 Soybean %1 Mungbean
S0 B IR AT (2009 4E9 A ) Before green manure incorporation into soil  412.1+9.30 a  363.9+11.2 b 360.78.15 b 372.9+10.9 b

/NZZHEHT (2009 4F 10 H ) Before wheat sowing 347.7+1.81 a  341.8+0.53a  318.7+14.32 b 336.8+19.65 a
/NFIRFEWI (2010 4E 3 H ) During turning green stage of wheat 385.3£7.26a  363.1%£3.01 b  361.7+3.91D 368.1+5.48 b

NI (2010 4E 4 A ) During jointing stage of wheat 377.1+6.48 a  343.3x2.72 b 349.8+6.22 b 347.8+6.56 b

INFIRERIG (2010 4 6 H ) After wheat harvest 233.0+14.54 a  217.5+¢2.87b  202.8%2.69 ¢ 229.3+7.66 ab

AR S F R [R) 2 AT Ak 24 2 0] ) 22 5 7 38 {9 30K T (5% )

INZZRE T, FRAE SR A AL B 5 UK PR AL B 4 355 /K i ) 25 57 BB R BIAE 60—120 em )2, /NEREHT, FIAE K
AL PR SRSk AN PR+ A K B 25 55 F R R IAE 80—120 em 12 BI/NEZ WO 22 5 PR E 40—
140 em HE(E 1),

338K 4> Soil Moisture/%
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O T T T T 1 0 T T T T 1
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\5 80 80 |
<
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a
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160 + 160
180 180 |
200 - 200 L

E1 2009—2010 FNEFEMHIYIRE 0—200 cm TESKE
Fig.1 Soil moisture of 0—200 cm depth before wheat sowing and after harvest from 2009 to 2010

2.4 FEINBIRMETT B RS R INAE 7 i FEAK 57K 3 A PR RO RS R

2009—2010 4B 25 5 & I, 5 PRI FioRe 6 e SR MEAS(SUA 308 i 7 /N 22 Fp i = i, th B 35 i 7 3K
IHHEPRCR(RT) o

EJORRAH B, PR 52 RN W2 A 3 ) /N2 Ry a8 B 1, A3 034 7 9. 5% TN 7. 1% |, 25 7 Ab BRI /N2 HF L
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PRI 6. 3% . ARHEUIIN, 5 0 A BRI A2 7t i 800 TP A 7 AL R B | = 45 AL B2
PRI R, ORI, 4 2 MU B MG A/ N it AT PRV RIH 3 B P K R
R TIN5 2 AR HE I SIS AT 1/ 2 O™ 4 PR 5 Ak o7 8 s 7 A, Tk
4 N R B 2K

5 EIR PR L, R A BRAG /N A T K A 2505 5 B DI ORI 48 B S G 5 2
PR RO B W AR i, 5% 5 /N P R 3. PR A o7 b B R /4228 7 K
WA B E R,

S PR VIR B S RHAR MG 2K S PR R AR BB S 6. 5% —8. 8% , 2253 3 , 1 15 T BHa A Ak
BB 1/ A AT B SE R MU B o2 Ak 5 A B0 7K 43 PR 83 0 TR I T8 2 5 K
T2 5 MU, P 5 AR SR B0 K 43 A e 5 K DR 5835 2 5 Tt 5 A BIAG 2K 5 F o
B TR IR, FETHE A AU /A2 K 5 A P, F o DRI 2 PR ML 2K 53 A PR 5
FHAHAAL 5,

RT 2009—2010 FENFEYIRE R E AR S EF=HE
Table 7 Water use efficiency ( WUE) of different treatments after wheat harvest from 2009 to 2010

iU N rate LENEAL ] Green manure
/(kg/hm® ) PRI Fallow A% Huai bean K17 Soybean £k 52 Mungbean
HERLF= i Wheat yield/ (kg/hm?)
0 2420.1£105.1 b 3141.4+183.1 a 3108.3%73.5 a 2379.1£147.2 b
108 3182.7+348.1 a 3311.6+328.9 a 3167.8+125.0 a 3341.44374.9 a
135 3184.8+323.7 a 3172.3+128.0 a 3124.6+70.7 a 3329.6+296.9 a
162 3046.2+334.1 a 3327.9+161.6 a 3276.2£52.4 a 3527.1491.0 a
SEIE Average 2958.4 B 3238.3 A 3169.2 A 3144.3 AB
#E/K & Water consumption/mm
0 307.1+10.34 b 335.3+9.00 a 325.4+3.27 a 311.7+8.51 ¢
108 338.4+15.12 a 341.46.70 a 328.8+4.26 a 324.1+3.83 ab
135 337.5+8.26 a 337.4£12.79 a 329.5+6.66 a 329.13.25 a
162 327.78.51 a 335.45.62 a 331.9+13.69 a 317.2+6. 89 be
MY Average 327.7 AB 337.4 A 328.9 AB 320.5 B
K> PR R WUE/ (kg»mm™'+hm™2)
0 7.89+0.27 b 9.37+0.26 b 9.55+0.10 a 7.64+0.21 ¢
108 9.42+0.42 a 9.70+0. 19 ab 9.64+0.13 a 10.31%0.12 b
135 9.44£0.23 a 9.41£0.35 b 9.49+0.19 a 10.12+0.10 b
162 9.30+0.24 a 9.924+0.17 a 9.88+0.40 a 11.12£0.24 a
FIMYH Average 9.01 B 9.60 A 9.64 A 9.80 A

ARG FRER R A A SR NEAL PR 2 18] (19 25 S B B 2KV (5% ) 5/NE TR R AN TR] it 220 i Ak B2 18] 14 2 538 8 B 257K F- (5% )

3 Hit5itie

WS R HLIX =0 2 TR R Z (0—10 em) BEEAPLR S AT 10 g/kg, 73 =532 — AR 11
AHUFARAAT 10—15 g/kg ™, Ho 8 4 5 5B Y %X LA AT AU 20 R AL & o 8—12 ¢/kg!™!
s S 5 T R B A 3 — i DXl A 7 B A LT TR A5 E A PR 3R K G B Bl R o 7 e ol - 4
HE A 0 2R N A ALIEEEA ARG REA sz 7 A0 4t R m o ubE i, Fp ot 50 SR
SRR A R A P i B R R AN R RE R - e IR O A 2
ARV A INFE— LR PR T G R b X% T B R 1 B 2 — |, B UK DR (i R A ) 2, A A PR R A
S+ K A AR E L BOCIATGEIR R TR 2R, SRR R T i Z AR w5 mi g | R oK Rk, SRS E ZERE K
FAFIFAS BB L o X A —FEVE T, SR PR b AT i 300 R MO - 7 A /N 22 6 b 22 i 4R A B0 A
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+  XEEALBE FE 43I FH 2B X PR R K RGIR B U8, 1 B i e W HA M L, XA L
AR T 2R A D S0, — M A B TRIPE RSO G, 3R SR VR ) B T8 B AR ZE AR Y
A BR, T A MU A SRR AN K ISR G S R SR A0 A B AR T A AN AT 3 B AR
BRI AR KRB, SRR CRFPERIE ) A E, 3 25 2a 5 R R I B8R SRR IS #H2 E A PLR &
HAEEIEIN 3. 9% —11.8% , A &2 4.5% —10. 8% ; 7 W AEH b B8 —4FE — 2 X, F1 1 2 IR W1 3%
S 01 5 R AT LA T 5 RO 3 s 5 i A AR R — S

A AL R R AR AE ) SR — A E AR bR, A MU R s T R AR AR
T H A P T R A RS £ C O S A CPMIT — J T B T AR AR R A BT
B (s A Ak, ) — 7 T R T IS HLBRCE 1 AR AR 0, T LA BB A% A 4 TN Bl 2 b s Ak B SR A
Xf A HUTAE RN, CPMIT LT, W%, i + e 5 IR AR, ek R m R & e ; CPMI &, I
FEUA - SERE 7 R, MR R 1A R K 1) &R, AT BRI AC 2 AR Y g R BT K it A LR
Refg A HE + 50 HUTTE B, 3 -+ 385 A HUET RN CPML, AHBFIEt & 30, 5 R pRAL BEAH L, 452 2 4E AT I
BES S KEMW GG HIEATEHEA VLR & SR04 5 3. 2% —7. 6% ,CPMI 341 2. 7% —7. 6% , R BIFid
B SR SR A e A AU IE AR I Fa e 545

SRR A4 15 ARG AR 2 P G AR AR S A 22 i A [R], Bin , ZRRSF 2 45 R B, 7 BT e 1 8a (A R -
B 4 FORRIZRIE J5 X H5EE ML & A B AN I RCR - S5 R R ER T AH L, SRR fff -+ A LS 7 B4
1.44 g/kg, KEMEA PR S A5 0. 17 o/ke; 101 52 190 22 W45 + 3985 #1535 0 BRI 1.58 f10.17 ¢/
kg, ANIRIGZE R | HARIE S AR FE K oM 5 RN R G B A I 52, SR M AR R b BN A9 - A
ML s RS A HLJTE B e 2038 i Tk I A B, D PR AT B A T M T R R ke o i B S TR L T
AR TG, TR T W o i e Ak R I e 2R s>

VRSl B R S A B S T S T K, T LA G R SR A IS ) 60— 120 em )2 K 43 F B I E IR
TARMRALEE AUk, FiAE SR AR AL #/INAZ A= K300 1) - S RE K R 55 PR DR A B8 W il 22 5 | ) sl 22 DR 301 )
SN S SIS AN KPR o e B R IBK A A 7 SO X N 32 I T TR O R SR SR A
S5 WA S R B A AR

TETE AL 55 2 IR DG HE — = ORI BEA A T 22 H H 58 0y, SR 3 4 v 33K o3 A 77 R0 SR
SRNE K RE H 7 (IO A R T — 2B T s A v 3 Bl S RHSR AT ], DA 2 b 5 —— R PR S AR K
ST
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