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Abstract; The changes of soil labile organic carbon and CPMI under different ecological restoration patterns can provide
valuable information for evaluating the effects of ecological restoration measures on soil quality improvement, and screening

optimized ecological restoration patterns on desertification forest and grassland. In this study, soil labile organic carbon
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fractions and CPMI were investigated by applying field investigations and laboratory analyses to desertification grassland
receiving different patterns of ecological restoration in Zoige. Three main ecological restoration patterns were used to control
desertification of grassland in Zoige, including shrub—grass intercrop pattern I ( stripe Tamarix ramosissima incteropping
herbs, such as Poa pratensis, Elymus nutan and Ajuga lupulina, SGI) , shrub—grass intercrop pattern II ( circular Tamarix
ramostssima incteropping herbs, such as Poa pratensis, Cremanthodium reniforme, Cirsium japonicum, Daucus carota and
Vicia sepium, SGII) , and the sand—barrier plus shrub—grass intercrop pattern ( the sand—barriers of Tamarisk plus Tamarix
ramosissima incteropping herbs, such as Tamarix ramosissima, Poa pratensis, Elymus nutan, Ajuga lupulina, Daucus
carota, SBSG) .The results showed that the values of soil organic carbon and its labile fractions contents were higher in the
three ecological restoration grasslands than in the desertification grassland without ecological restoration measures (DG ).
Compared to the DG, the concentrations of soil microbial biomass carbon (MBC) , dissolved organic carbon(DOC) , easily
oxidized organic carbon( EOC) , and particulate organic carbon( POC) in the SGI pattern were increased by 36.6% , 139.
0%, 89.4% , 130.9%, respectively, and those in the SGII pattern were increased by 2.7%, -43.9%,15.0% ,49.7% ,
respectively, and those in the SBSG pattern were increased by 82.4% ,21.8% ,56.2% ,170.3% , respectively. This indicated
that the ecological restoration patterns of SGI and SBSG were similarly effective at improving soil organic carbon, and both
were superior to the SGII pattern. The distributed proportions of soil active organic carbon between the three ecological
restoration and desertification grassland were difference, for instance the distributed proportion of DOC presented a vertical
fractionation in the SGI pattern. The values of CPMI under three ecological restoration patterns were exceeded 100%. This
implied that soil quality can be improved by the three ecological restoration patterns, and the order of the improved level was
SGI (CPMI, 182.5%) > SGII (CPMI, 157.1%) > SBSG (CPMI, 129.9% ). The results suggest that soil easily oxidized
organic carbon can be used as an optimized index to reflect changes of soil quality in different ecological restoration
grasslands, and soil CPMI can be used to characterize the improved effectiveness of ecological restoration measures on soil

quality.

Key Words: Zoige, Desertification grassland, FEcological restoration, Soil labile organic carbon; Carbon pool

management index
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FENEA REHIHE L ROR . 300 A e oz e 2 2R A e SRR IR Bl S A A R A7 0 LTS
A LR 2 CPMI J2& B 1k FE B b . (HIC S 1k, o8 35 AR S e D 22 81 7 i vy D v A ot e AN [
ESBES LA PR S CPMI TS, B2 SCTEAN R VDR B R L 3 ORI & AR R L
LB K HAR S35 A HUBR K AR A7 A AR (A A3 AT A 25 SRS 0 b M 3 A T g 5 o) b 35 K b Ay
HLBR S RRAE " R A L R R RR AR s A DL & CPMI RS, DRIE, AR SC LA
IR i B VIR B R & 2 5 TR A VD AR A [ A 2SR SRS R T 500 R, R A Bl
SRR o Bk PR BR A RO S AR AE , X0 Ak e B8 0 A A R S A XA A ), S B v JE R LA R S R G
IR G A BRI HAT R R

1 HREEHR

WF5T X H PR 33°33'—33°54'N,102°26'—102°35'E, 4K 3400—3600m , F7 HL 55 J& 4 /K 2 - V5 3B Ay 4k
SR 5SS 5K, XA S b BRI b R T R VR R =S B S g 5 R K
5 i Rl o X S R A X, LA FE SRR E AR 1Y 32 K AR HRR 1.6°C AERR K i 464.
8mm , 78 K K 1013.0mm , FXHREE 64% , F R H 8 K, H#E L) 5 W i L s A oh &=, D s i A
SR AAR Y A D) W Ll e O ARG ekt 3T 20 ROk, 2 AR R I E |
B RS, XN i H 253 2 W R T R A A F AW RGN B B T R BELAS T & ol
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2.1 FEACRAE

F5E DX P VDA B 1l 1 32 A IR SR B O =, A iR E R R T (5% IR & R 20 M ( Tamarix
ramosissima. ) [FAEREAFEY), SG 1) FEREFAEAC T (BROIR e I LM R A B AAR Y, SG I ) | v B+ B A =X
(o SR LTI s+ g D LT MR FE AR AR, SBSG ) o V0 Ak e M AS [) A 2k 52 455 2 17 B R AR b 1 26 5 - A
RAE B B A SE L 45 G Google earth 38 B AR R, 356 5 — i U0 A 0 b A 285k A2 A2 X 1) B BB AR e 5 4K
J5 IE L AR AR 55 B AR RS DL (36 1) s 5 AR SO A2 AL s 00, B e st A e =4
RFE R BRSO E =AY 10mx 10m (/NRETT s 55, AN/ INFE DT FELLMIAR R 5 LEMIMR 2 8] (9 B A A )
W R U A2 R 5 0—Sem . 5—10cm . 10—20cm 20—30cm ,30—50cm . 50—80cm + )2 +FE ¥4 /NFE Ty
A 42 R A Y] 4 12 600g +BE 2 % PIEEIE A HUBR S PR AR I 52 . SR AR A UMb R A 25 R AR X
RIS IR A A I AR DI 7 25 3 B R R b R R VD A R b SRR VD M (DG ) VRS X IR e = A
FEARFEHILE 1,
2.2 MERTINE

T RA IR (TOC) TEARPRAN 25 1k TR PMEA ML (DOC) 1mol/L KCI(5:1) 248, E AR IR A 25 Hh k™
Sy 8 AA LK (EOC) 333mmol/L KMnO, A fk- ik ' s b ik (MBC) 05 BB 2% 85 9% -K, S0, 12 4, F 4%
FRAR 7 ik ORI MUK (POC) 5 o/L (NaPO,) (M IR 0 8, i 53um §ff, AR IR AT 5 5, 4
R RS R 0 T E 50 43 B2 CuS0,-K, S0,-Se (100 1: 1) 115 4k i i 3L G € AUk L H, S0, -
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Table 1 The basic situations of sampling plot

AR

N . b
Feological Z* " % s ik @?f‘;m *EV*E%TFE ]ff*,ﬁlﬁ[
restoration ample Longitude/N Latitude/E Altitude/m restoration egetation umelrvnan
NO. years/a coverage/%  vegetation
pattern
DG DGI1 33°51'38.43"  102°34'1.5" 3441 / 7 Bt B % (Ajuga lupuling ) . 7 ( tellera
chamaejasme) | B3R (Poa pratensis ) | %l ( Cirsium
DG2 33°43'06.2"  102°29'28.1" 3444 / 10 o ST
? Japonicum ) RiziEpa ( Daucus carota) "B 5i 5. ( Vicia
DG3 33°43'16.73" 102°29'35.92" 3455 / 3 sepitum)
SG 1 SGI1 33°51'36.8"  102°34'01.5" 3497 7 65 ST Tamarix ramosissina) . 3R ( Poa pratensis ) .
SG12 33°51'35.2"  102°34'02.7" 3496 7 70 R B 5 5 ( Elymus nutan ) | (2 #5585 (Ajuga
SGI3  33°5135.9"  102°34'02.8" 349 7 60 lupulina)
Gl SGIt 33°43'17.7"  102°2905.8" 3448 7 78 LLMI( Tamarix ramosissima ) 734K (Poa pratensis ) |
3k & (' Cremanthodium reniforme ) | i (' Cirsium
2 °43'19.5"  102°29'05.0" 44 7 4 MR
SG I 33°4319.5 02°29'05.0 3448 8 Japonicum ) RiTE:a ( Daucus carota) "B 5i 5. ( Vicia
SGII3 33°43'17.6"  102°29'04.6" 3450 7 88 sepitim)
SBSG SBSG1 33°44'34.6"  102°30'20.2" 3472 4 7 ST Tamarix ramosissima) B3 ( Poa pratensis) T
SBSG2 33°44'36.1"  102°29'47.7" 3485 4 71 T B 25 ( Elymus nutan ) . 118 5 2 (Ajuga
SBSG3  33°44'38.5"  102°30'44.3" 3508 4 85 lupulina) BF81% I (Daucus carota)

DG JoH= 250 58 485 it (1 70 AL B b Desertification grassland without ecological restoration measures; SG: AL R R RE B E A T shrub-grass intercrop
restoration pattern | of desertification grassland; SG II PR T R s AR T Shrub-grass intercrop restoration pattern Il of desertification grassland ; SBSG . b1k

L VRSB AR Sand-barrier plus shrub-grass intercrop restoration pattern of desertification grassland

BREETGBE (A) = EOC/ ( TOC-EOC)
WRIETE FEFR B (CA) = B 14 A/ S H 4 A
A8 R (CPL) = AR E A 1 TOC/ 27 -4 TOC
B P 45 THAE 4 ( CPMI) = CPIXCA % 100%
K H Excel 2003 Fl SPSS11.0 X {347 B Gt 115347, B K - J7 22 53 7 ( Oneway —AVOVA ) FlHT & A 22 1
( Duncan) #EA7AS ) AR AR S22 () - 3 AR S FL TR M4 430 22 57 B SRR 35 (0= 0.05)

3 ZBRES

3.1 UAkE A [ AR AR A I S A AL AR b

1A, DG 5 SG 1 B - 88 S DLk & 76 18 57 0] b A8 fb 2 e s R BRI, 5—10em 5% 10—
20cm +JZ2HAK;SCG I SBSG #EZCAY 5K L H0 44—k, bl 2 W B Iz a5 SG 1 AY 0—Sem 5 SG
II ) 5—10cm .20—30cm + )2+ A MR & 55 DG AAHRN + )2 AT AN, Ak 2 # Al 1 2 4 345 MLk
S WaEN 15.9%—271.7% , H. SG 1 1) 0—10cm SG 11 /) 0—5cem .30—50cm . 50—80cm + )2 13 &
AP S DG AN 122 13 A0IK .3 (P<0.05) o A&V AR HE 4 3 T -3 SO AILAK & & 1 S RN SG
I (5.96 g/kg)> SBSG(5.82 g/kg)> SGII (3.41 g/kg) >DG(2.97 g/kg) »
3.2 UAbECHAS [ AR SR A A IS A LR A fk
321 YRk

T IEAE DTG IR 1 JZ AR R AR E R A58 T i e A WK AR VD AL B b (A D B ), 45 AR AR
PRI RE VDAL R AR ) R 2 R L LM S LR SR B ) iR R AR Th A A A 20em )2 LN, & R £L MY ]
ik 50em + 2, K, AR SCE S5 0—50em )2 HIERHUZEY) Sk (MBC) &ht, W 2 Al =FAESIRE
Wi 13 MBC & A3 AL 2 e THiE G FRAR , 5—10em 8 10—20em + )2 355 i, DG B2 0 I 2 it 4 2
TREEIBE N2 89/, SG 1 SBSG X 45 )2 158 MBC & &3/ T DG, ¥4 I 73 il J& 6.4%—55.1%,
67.4%—136.6% , H:1 SBSG #iF A 5—10em + /2 MBC &5 DG fIik B3 (P<0.05) , & 0—5em 24k,
SG M A=Ay HAy + )2 14 MBC & 5 #R0E =5 T DG, 31§ 2.5%—14.3%, £ V05 4350 1 3 MBC % &1
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FERIGT: A SBSG(44.63 mg/kg) > SG I (33.42mg/kg) >SG I (25.13 mg/kg) >DG(24.47 mg/kg) .
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Fig.1 The content of soil total organic carbon ( TOC)
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Fig.2 The content of microbial biomass carbon (MBC)

322 R DLER

Kl 3 7R, DG 5 SG I \SBSG A 13 DOC & 78 H 7 ) b a8 A & S T m Ja K, 5—10em + )22
B 3 SG T A Y D)2 Bl 4 )2 R BE I 35 i a2 ik /), SG T A4 + 2 138 DOC & & ¥ T DG, 1Y i
45.5%—185.9% , H:H 0—5cm . 10—20cm . 30—50cm . 50—80cm + )2 DOC & &5 DG Wik 3 (P<0.05),
SBSG #:xX 20em VU 11 =2 135 DOC % DG HYAHN - 234 68.9%—93.9% ,20cm LA F + )= 1515 DG 4
MRS, SC IR A 12+ DOC S &EH/NT DG WAHN + 2, & Vb AL H #4357 13 DOC
HTENEICIIT M SG T (38.89 mg/kg) >SBSG(19.83 mg/kg) > DG(16.27 mg/kg) > SG 11 (9.13 mg/kg) .
323 GEAefa LR

Kl 4 7R ,DG 5 SG I (SBSG #5235 AL A Pk (EOC) & it 1Y 3 B AR bl Ry S T v JR B AIG, 10—
20em + 23k fe 5 SG A Y R B+ 2 VR FE B 3G g i) SG 1 A& + )2 +3% DOC & &1 T
DG, 405 47.0%—162.8% , H:H 10—20cm ,50—80em + /213 DOC & &5 DG Wik B3 (P<0.05), SBSG
B &+ )2+ EOC W E T DG, HiE 16.1%—90.8% , SG I #i=, RA4FH 10—20cm .20—30cm + )2 1 4%
EOC /T DG, HHA +)2 158 EOC #14 DG 1975, HlH 29.0%—87.6% , 451D AL b4 %1 + 3% EOC % &
F I A SG T (2.25 ¢/kg) >SBSG(1.86 g/kg)> SGII (1.37 g/kg) >DG(1.19 g/kg) ,
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Fig.3 The content of dissolved organic carbon ( DOC)
ODG EBsGl HEscn ESBSG
iz
€35
=z
®o
K3
1 1

10—20 20—30
+ B JE Soil depth/cm

4 TEFEUFNHRSE
Fig.4 The content of easily oxidized organic carbon (EOC)

3.2.4 kALK
K5 o, TR A HLER (POC) & fe 3k 17 1n) B AR fb#a ol SG T B S T = )5 R AR, 10—

20em 2K 5, DG SG 1T SBSG #1442 TR BE 3G iz i/ . SG 1 B4 + )2 +3 POC & i
BT DG, 61.1%—300.7% , Hiif 10—20em + )2+ POC & &5 DG Wik B 3% (P<0.05), SGII |
SBSG #0441+ )2 +3 POC & W HE T DG, SR K 14.3%—75.0% ,110.19%—234.2% , H:v SBSG &
A 10—20cm  30—50cm ,50—80cm 1) 14 POC %125 DG ik 2, SG 1 .SG 15 SBSG 2= i1y 4=
13 POC &39I DG (1.48g/kg) 15 130.9% 49.7% 170.3% . 4% Vb Ak H 45T + 38 POC & 19 2 AR
£ SBSG(3.99 g/kg) >SG I (3.41 g/kg) > SG I (2.21 g/kg) >DG(1.48 g/kg) .
3.3 VLTS [ A 2SR A A - 9 A BB O3 IE L4512 Ak

- BRI A ML 0 20 BC L A R S A AL S R LR L BT a R R B XV e
by A SR A LA 23 I B f5) %) T LA Ak T B S B AT, 3R 2 R8T TS PEA BLAR 43 T L 5] Y AR Ak i Rl
KA BE, +HE MBC B4 Be LGB FR AR P, e T % A 38 ML ) A Y R Y AR SOR (i
R, B AR, T A W) X BILBR A A R B, AR 2 W BV b R R S A A W R AR, AR R
0.09%—2.18% , &= I Y T8 IR B 5 T 1.00% ., 5 DG AH L, 3 B AR Ak S AR X 33U W A A1
HEEF AL, KR TEHREBMIFEIX 3 DOC 43 b F1 28 AL T AU 0.16%—1.62% , i AK T 144
5, 5 DG M, SG T #ExXhy 4 +3% DOC 43 Fe He @il BA &34, SG T SBSG X IAH i . R, SG T #5%
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Fig.5 The content of particulate organic carbon ( POC)

343 DOC 43t ) 3 1 A8 Ak B ) 22 (0—Sem)  AL2F 25 R T 52 2% 11 DOC 4534 + ke
W AR R, +318 DOC A3 BC L] 1.95% , /& DG ECAH R + )2 HHERY 3.65 £ TR )Z (30em LLT ), 2544 5 i 5
1) DOC 243 Witk itk , 13 DOC 43 e Fe 28 ALFE ] 0.93%—0.97% , & DG #ExC AR + 2 3/ 1.51—1.
63 ¥, +1E EOC 7 Ho A8 AL Rl 13.68%—68.88% , it it i T A ¥4 5 DOC 3 EC L], 5 DG AL,
SG 1 .SG I Az A 451 1 -1 EOC 43 e Fe 54T Frssdfin, SBSG A =AY I B i F#AK . L8 POC 43ic Hu B A ki
I 11.76%—88.59% , N im T EOC 3 Bi Hu il , i i3 KF U E Wi 5 DOC 3L E i, 3 Fol A= A5k 52 A5 X
40 T 3 POC 43HE L) 73 51 e DG R 1S I 22.929% 26.46% 25.73% .,

F2 TEFERMENSS SFEVBRLES (%)

Table 2 The distribution proportion of soil labile organic carbon

sk DG _ SG 1 _ SG I _ SBSG _

e G I & I & I & P
Range Whole profile Range Whole profile Range Whole profile Range Whole profile

MBC/TOC 0.58—2.06 1.28 0.09—2.18 1.06 0.29—2.12 1.10 0.70—1.41 1.14

DOC/TOC 0.20—1.15 0.58 0.19—1.62 0.87 0.16—0.65 0.26 0.18—0.79 0.34

EOC/TOC 20.02—59.43 40.10 21.68—56.12 41.91 16.19—68.88 44.10 13.68—64.23 32.79

POC/TOC 11.76—86.53 54.44 32.94—88.59 66.92 39.67—86.32 68.85 38.45—80.49 68.43

TOC ; B A LK Total organic carbon; MBC . 14 ¥+ 6% Microbial biomass carbon ; DOC;‘Z@%‘@F“%, Dissolved organic carbon; EOC. 5% b
B HLEK Easily oxidized organic carbon; POC : Jii4iF HLEk Particulate organic carbon

3.4 VAL RS ) AR AR AR MR A R S 1L

1% 3 AT, 3 Pk A AR X - A PR TG B PR 0 (CA) #E 0.35—2.05 Z [A], FLB 50 1/ 1 )2 15 CA
H/NTF 1; 13 CA B R AR HAS LA SG T .SG T B 4 i 3% CA KT 1,SBSG WA 0.77, R
B3 PP AR AR X A R RS £ (CPT) T B AR (bt JE B i A AT A, (H R SG T #5201 0—Sem +)2 SG T #EK
B 5—10cm )2 20—30cm +)2/NFESET 1, HA T EHHRTF 1;3 FkE RS H 5 adm cP1 KT 1,
HFR/MIF R SG T >SBSG>SG 1T, 5 TOC .EOC —3K, MR 3 Fpik G 15 148 CPMI 1 B AL LS CA CPI
AL, B SG ALK 10—20em + /2 20—30em 2/ F 100% , HA 2 ER T 100% ;3 Fivig 2 piat
+IEAHIE CPMI {EY) KT 100% , Hik/NME SG T SG I SBSG B/, 7 UL VM AL EE ML E 3 Fl 2k S 52
PR RS ) A P 4R 5 1 M i
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Table 3  The value of soil carbon pool management index CPMI) and related indexes

sk E%V)‘(Eﬁfﬁ +JZIRE Soil depth /em Eoillii]
Indexes Ecological Whole
restoration pattern 0—5 5—10 10—20 20—30 30—50 50—380 profile
Tk PRI BEFR AL SG I 1.29 0.95 0.52 0.81 1.40 1.21 1.11
Carbon activity (CA) SGII 1.65 1.29 0.35 0.93 2.05 1.69 1.49
SBSG 0.80 1.01 0.70 0.86 0.85 0.68 0.77
e PPEHR K SG 1 0.94 2.18 3.72 2.23 1.70 1.48 1.92
Carbon pool index( CPI) SG Il 1.16 1.00 1.17 0.81 1.36 1.22 1.18
SBSG 1.71 1.62 1.75 1.85 1.91 1.72 1.78
R BRAR B % SG 1 124.3 207.8 161.1 137.9 226.0 180.9 182.5
Carbon pool management SGII 188.2 150.0 41.1 70.6 248.7 159.5 157.1
index (CPMI) SBSG 127.4 150.5 112.2 159.1 150.7 109.3 129.9

3.5 VDAL ISR HLIRZE o3 B A PR AR AR BT % A DG

TS A VUL oy Ik PR PR B S A DL ABER A PGS 45 R (3R 4) R, S YA LA
H5 CPMI 5 AMUR AR ZIEAHK, 13 MBC 52 % 2wk Sk Y s iAo 250K B35 sl B %
S A TE 10%KF 1R 3 DOC 5ALE 2R 2 Bk A A Y i s i A OC R GR35 5o i %
5 7E 10%KF 83 EOC POC 54 HL 45 A0k A R0EE | A ) 2085 09 FH ¢ R 8
FEit W E, AL, AR H Y MBC . DOC EOC 5 POC 4 REFS 7~ vb Ak 0 Hb + 3855 40 AR 1 i A8 4k, e HoJ&
EOC 5 POC, 13 CPMI 545 8hnAHC R B I S A Y Ak B S A VLR 10%KF 1%,
BEgEFER X BR  ARWF5E 3 CPMI 5 EOC  POC 54036 &% 5 0.630( P<0.001) ,0.235( P<0.05) ,
I G AR ] B CPMI o ] T3 AR AR 2R A5 it X1 s - 8 St A S i

R4 TEFUHEENBR RETEEHSEMIEERMEXYE

Table 4 The correlation between soil labile organic carbon, CPMI and other properties

v AR - B A AR , A A
L2 : 2R . o s . o
Organic . Available Microbial biomass Available Microbial biomass
Indexes Total nitrogen . Total phosphorus
matter nitrogen carbon phosphorus phosphorus
MBC 0.431** 0.298 * 0.237(*) 0.082 0.535"" -0.006 0.350
DOC 0.475** 0.505 ** 0.492" * 0.026 0.255* 0.204 () 0.369 **
EOC 0.831"" 0.594 " 0.574"" 0.595 " 0.410"" 0.315"" 0.380 "
pOC 0.802 " 0.513"* 0.393 " 0.306 * 0.417** 0.329 " 0.511""
CPMI 0.257() 0.165 0.186 0.349 0.121 0.206 0.143

w x ok D NRIFIR 1% 5% 10% 58 E KT

4 Tig

4.1 AR AN R AR AR R i A AR ) 22

I DR S R TR HLYPR AR R B 0 2508, S A K TR B A LR & 5, S BRI
AR ,SC 1 SG I SBSG #8214 11 A7 HLEK & 5 43 I HE GD 75 100.6% .14.7% ,96.0% . 7] L, 3
Pk R AR RE AN R RE B M 3R T T Vb o+ 3 SO HLAR & i, SRR AR KOk HRE " 2
RITELL IR —A7 (IR 25 R — 30, IXIFT)TF 3 PR B CER AR 7 KU VD 3k 43 A8 27 4R 4IE Ak
K AIEA 39550, T8 A e P AR Y5 A0 VT8 i 5 3t N AR R i AR R i it B B | iRk
A VYR AR & T i it AR A 1 SR AL B i RN A — B, SG T
SBSG i3 + 3 AT HLER S A H SG AR 15 74.9% 70.9% , 2 WA RERE [ VERE R [ 5 70 F + 3 HE AR 42
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1o A AR A SCRAR T (R TR s R R T

AWz, SG T SG I 5 SBSG #5524 1fif 1+ 38 MBC 5420 9 b GD 7 36.6% .2.7% .82.4% ,DOC &
I GD 5 139.0% ,-43.9% .21.8% ,EOC 535l Lk GD & 89.4% (15.0% .56.2% ,POC & 43l [t GD
15 130.9% ,49.7% \170.3% , XFRWLEAR I 3 B4R T 18 45 20 40 16 A HLAR & i 2948 DG A R [RI AR BE (1Y)
BN, 5 VDA B = L 2T W R B AAE AR A BV & AR s R — 3 5 At b X A A o K it T A
AR 5 T VR A DURR SRS, A 25 T AR >0 R TR A 4R e s A LR AR — 8, o
€ MBC .DOC .POC BYZ K /N, SBSG > SG I >> SG 1T 5 3 # +3E EOC AR A/ MUK ,SG T > SBSG >> SG
I, 2565007 3 MR B AERR (3 1), DA S 430 1 1458 4 il o LR &t AN & 30, V0 s+ A
OB — PR B ARV AR AR IR A R B R 5 T e R £ A R A VD B R [V, J5 T8 v i v ) v i
LI S5 RS R OR A R AKE ) AN AT [V A, R RERR LR AR VD S i — S S A K R B R 1
WBE, AR KB T m) - b AR A WL, AR E A LR S E M4 A i B4, n A B, mT PR 2
e L (E PN ) ) A 2SR

SMIKMFFELE R R, A5 R B U b - 39 B LR S HLTE 4 R G R A ML RS 4 B
T EHEERS M, W DG B TOC . DOC (EOC %1, SG I #xX/% TOC . MBC EOC ,POC % & ,SG I 1=
) MBC .DOC %% 1, SBSG #:[1) MBC .DOC \EOC ¥ & S S Iy , KETE 5—10em )25 10—20em L
R, XGRS X e A R PE IE R M VDR R s A ST A5 AL, TR TR XA XKL
P RBUWER P SRR R R T R)E AR A SR AR 1 85 A e X Al XU XUBUE
P T 25 - S P B 1) SR RN S R T IE RN
4.2 VP ACEHAS ) AR 2K S AR X A SR A AL o3 L A7) 7 22 5

5T X BRI T 5 PREE (A5 854 W48 . DOC 3 Tie BE ) 24 A1, 22 A3 1Rl 43391 0.09%—2.18% 0.
16%—1.62% , HPAEYBIRT NS BRIV 5+ 3 (1.79%—4.8% ) ™ ; DOC 3B He 915 N 52 1 )
AT 355 5 b 39149 (0.329%—1.09% ) AR 5 AL 5 B AE 3 5 V0 Ak R it 18 (<0.19%) Y {3k — il
FEAIRE T 5 P 4 o 55420 B T A 88 i UL 10 EOC . POC #%4k., +3 EOC . POC 3L kb i A%
B 7351 A 13.68%—68.88% 11.76%—88.59% , L3t = T A Wi 5 DOC Ayfic ke, Hodh 3 EOC 43fic
F A v T2 A 2 P It s R A 5 IR ) 7 R (17.0%—22.5% ) , 1T fiE S It v i+ 98 A ML
s, KRZTE 6.0g/kg—10.0g/kg Z ], i AW 52 v 4 8 S HLERELAR , K&/ B MR 7E 2.0—6.0g/kg, T+
POC J3 B He 491 78 438 [ 450 e 7 TR W i v AL B+ 398 (28.7%—63.6% ) , 1% & RN BIF 9T X 1) 4 S 5k
ZH 5 LLRP R (2—0.02mm) S 3, AR 1 8.20%—95.83% ¥ | S LR A A4 R 2280+ S OB 2 bk il
T3 POC By AL Ll

3 Fofr A AR SR AR ) 4 30 THD - S A R 1 8¢ DG B X A BRAIR , ELAS [) A 28 S A X =2 ) T ik 3 22
S, UL R A SR E R S A 58 i AL e A i A e i) s R AR T T A K it 1 48 LR )
S0 (R 18 A TR 2 A BR B3 5 1 3 A B < 5— 105w 35 A4 ELTE BRI s £ 3 Ab
A AR A R 4] 1 14 POC 43C EL IR = T DG B, 38R 22.92%—26.46% , FWI34b TP + fih 5%
PR & A SR E R, Hm A AL ] POC ki £ | U el (HAR ) A 25 52 A5 2 22 1) G fb
FES ) FHAESWER AT 3 DOC EOC 5 DG il 22 5700 R Vb Ak 5 b A ) A 250 42 A X R HK 2 4R BR
M2ESA—E, SC | B MIRE LRI 7 48, A A WL AL DOC B AN 2 | 3 3840 7] Ge i K, Bt
+HE DOC 43Be LW &5 T DG, EH AL I BB ISR > SC I XA IR & AR PR B ik 7 4F  (H 4—5 17
1o LUV 2T Ry AR AR, B AU P 1 0 855, i A A HLY AL L DOC A AN /D | S 381, AT BB AR, B0l 1 8
DOC 73Be LT DG, SBSG AR 14 W PRI 52 AE BRAAIR S35+ DOC 43 e e BBAIE T DG, ik 2 F ok
SAEMRIZE S (1) ,96 1 SG I A 45 1 1+ 38 EOC 43 IE L %8 DG A B, SBSG 5 xX i  B i fi%
T DG,
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4.3 YA My A S A B B Al 2 A BRAE RIous - B i i R AE AR

38 CPMT A BB 22 1) £ BE S WA ] - 8 BR BT 25 A 1 18 i 119 2 57 DD B N T AR SR 1 4R 7+
HEm A Y ARRFSRSE S BR,SG T . SG 1T SBSG # =X Y4 #1148 CPMI 4351y 182.5% 157.1% .
129.9% , ) KTF 100% , 7] W, 3 Fivbi &2 4 4 B AS ) A2 B b 2 T+ 39 B i, X S5 BRATE SR Gong 251 1B
FEEWARLL; FIBT, B TIRE R 2R (R 1), AR E AT R R ST RN BER R T >
E R () VERE T S VDR R eIV I+ S 1 - A ALy B e i e VA T v, (H 5 4
A A BB 4 1 AR D X AU A A TR | 5 SSCHCA WL T o (i 3R A Rk ) SO (IR T s (e MRS T

KT R, HHEG A MU AL S BRI BAE 505 K2 BB (b2 AR I 2 A e &
TiF 39T K AE AR A B i 7l 0 T 45 - A A5 AR A i) T 3U) SRS B A8 AR AR 5T
5 R, 13 MBC . DOC \EOC 5 POC JEAHS 54 BT | U0 2 35 IEAHSC , w8/ Vb s i + 35243 I8 )
ARk, 5 ERFTESE T Gong 1T SEAYBFIE S5 MIL, HHE CPMI SHU/EY R A EOC POC £ .35 8l 8.3 1F
FE, SAENURTE 10% 53K F 2 IEAHG, 2200 CPMI AP ] 76— E BRI T 3210 A AR 2 H it X Vb b 2
Hb - SRR AR, 5 Gong 451 SR ST S I AL, L5 A HLERAS IS P A HLER 5 1 3R 4 B AR O L B A%
T PR I 8 D5 i, ARF ST 3 EOC AU Jr vk i 5 T/ & i, i HL BB 7R Je i 1] g A b oK
AT AR Ay Jz e A 2K 52 Tt %o A e - 498 o i 5 e A L e FE A

5 it

3 PPk AR AS ) R i = T 3 S LR S S PR AL A i B i, 5 DG M B, =Rk AR K 4 4
T MUK IE R 2.7% - 139.0% . AS[RIWVK S AR 2 HE 155 960 MLAR BN 1 KBk 3502 E R R T =
Vb R+ R S S FE R AR T

28 TR IR A DL LA 4 B S A5 VA B kb = HERAE P DOC 43 B LE A5/, EOC  POC 43 LL 3]
A, 3 A A A A BBV VA MLAR 73 BC L 41 55 DG 1) 22 R 3R BIUR — 3, W & R SG T At 11
DOC 73 B i 2 B AR bt A R 42

3 FpA SR A CPMI ¥ KT 100% , REAS [ A2 2 My 4 T+ 198 5 2, Al K/ Ay, o () AR AR X T
(CPMI, 182.5% ) >HEFEAWER 1T (CPMI,157.1% ) >TP B+ B A (CPMIL 129.9% ) o Sy B AL HLER AT AN
S WU Ak B AN [ A 25 A8 X R AR A R DL e 8 A5, CPMIL s ] FH T R ik A AP S 4 it X U Ak 1 b 1
e 5 iN i A
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