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B E T RIR LSRR LR . R 1A HLBR e L 1 (Cp) R AL % £ (k) (EIBAK, 205148 0.329 —0. 116
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Mineralization of soil organic carbon and its relations with soil physical and

chemical properties on the Loess Plateau
LI Shunji', QIU Liping'"*, ZHANG Xingchang" > *
1 College of Resources and Environmental Sciences, Northwest Sci-Tech. University of Agriculture & Forest, Yangling 712100, China

2 Northwest Sci-Tech. University of Agriculture & Forest/ Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water
Resource, Yangling 712100, China

Abstract; Soil organic carbon (SOC) mineralization is closely related with carbon cycle in terrestrial ecosystem and global
climate change. In this research, SOC mineralization and physicochemical properties of 98 soil samples with 7 typical soil
types on Loess Plateau were measured after incubation, and the relationship between the two items were analyzed. The
results showed that daily amounts of SOC mineralization at early incubation period were greater than that of late period, i.
e. , mineralization rate decreased gradually. SOC mineralization was observed closely related with soil types, as differences
of averaged daily amount, accumulative amount and rate of SOC mineralization among different soil types were significant.
Among the 7 soil types, highest accumulative amount of CO,-C was found released from cinnamon soil, about 0. 252
g-kg™", the lowest was aeolian sandy soil, only 0.095 g-kg™'. The accumulative amount of SOC mineralization of subsoil
was lower than that of upper layer, but no obvious effect of soil depth was found. The dynamics of SOC mineralization
preferably followed the first-order kinetics. Both Cp and k values of all soils were low, Cp ranged from 0. 329 to 0. 116
g+kg ™' and k ranged from 4.55 t0 8.57 x 10 ° d'. Soil types had great influence on Cp values, no obvious effects on k
values and Cp/SOC ratio were found. Index Cp was found positive and very significantly correlated with SOC, TN, TP,
available K, clay content and silt content, while the correlations of Cp with k£ constant, pH and sand content were

significant negative. Our case may provide some references for the research of soil organic carbon pool and cycling on Loess
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TIEE VR LR EEA RIS, S BENRERIE L ERERANY - EEE T, BE P01+ 15%
WIER AL R A WA ARAE , 398 MR AR AL AT 2 ma B ek 1) R S o HE R & E T 5 Bk SR L 3
YIAEK , R e 3 AUBR 0 31 75 38 A B 0 4 R i 2 25 R SR RG34 BR AL B 5T P A s A

TIEE VR fEVE AT LR CO, MR 558 B Al DA i 338 i 2R 00 A B PF M SR B R R Bk
AR H R AR = A g . EEA R L 2 32 200 B R B, a0 3 A VLR G b 4 R 7
AN I YRR RATE S | IR IR 4, IEAE SRR Bt A WU Ak S i R R
BT T RBEMBIIE, BUE T — S EE SR, I Fang'” X8k b b Rbk b+ 3R AT 45 R W, LA ML
JREL RGBS SRAE D B R SR IR % A HUBR B A6 A 235 5 W, T 9L BE X L5 Wi RS B B2 s Moscatelli™’ 25
IR A 7 A AR R X WU b= A SR, B 5% 28 J5 R H L Hh ) B ART b C-CO, & 180
g kg ' s Leiros”! 7L P HEF PU LA OB S K 0, TR XA LR LA BAE . B RT3k E 38 WUk
BT Sk KRS Wt ANE L M X, (B AT X R X B A + A AR L
REAARZN, HLEFBXEREAIGTEENESFE, EREESHEREMER TR EEE
B, AR BHEAITR LR IEARIZEAE LAV L RS H bt T R IR ERN R R, UR
SRR IR VBT FLARHE , itk — 248 3 105 JR 38k Y17 D R 1928 Ak Fn S R IR AR 4P A S 3
BAB RGO RLE & R SR IS LR
1 #R5H®
1.1 B XARL

B R b AL TR [ P B R b, R BT AR A A R, TR B L, AR B RAT I B RIS JLHRRA L, A
FAHRZ 100°54'—114°33" Jt45 33°43'—41°16' 2 Ja], BE R 64.27 J7 km® , 4 54 EHE L H M 6.69% , 4E
B 2. 5—14.3°C  AEBRE K &y 200—650mm,, £FFEXR THRENY , HERAEZ RN,

1.2 HIERESCRE

F2007 10 AKRZE 11 A1, BIEH -5 HE 1%
BRI AE A E RS (B 1) . 38 A R TE s 1B
Fidh, RAEM L BY L EA L XY £ OME L R
T AVPE 4 7 JEBAR A+ R 3L 98 AN TEFTIEAR N
SRH S BT EE A R A A, R B RE WG, A LR &
0—15 F1 15—30cm +HIF R IR G, FI M 736 BUR A
AR TE B E RS A B E . BURIBA K
HEMFRIG, 80 EHERT 2L 40% BMEKE
(WHC) , 3 2mm §i , fRF77E 4°C B9 VK A8 L9 b 35 57
F s 55 —804r ARSI BB L L 5 J5 ki 5 4 A . pH
EAFE & B IRE

1.3 REHE 110°E
1.3.1  BHRHEA PR

FHLRR P B S RSP SR B MR ; S R FIIF R Bl FRBECRTEE
PRI, K2300 T4 [ 35 2 B 5 4B PR AR i1 Geographical plot of sampling sies

PRV - RSB P LL IR IR s B R IR BEIR 32, KA
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HEER MR s pH (BT 2. 5:1 K+ Eb AR, pHS-4C BR B 11 7 eI 58 5 1 38 550kE 41 i Mastersi-zer 2000 7
Fer BE AL RE , AR 4 ) s J5 3t 1) 43 S R KR AR RL . 453880 R M AR R L% 16

®1 i THERELER
Table 1 Basic physicochemical properties of the studied soils

+T= WURLZH 1L %o
- WREE e B g‘fa]fi 245 N3 SHE oH Soil particle constitute
Soil types Soil Number of carbon/ Total l_\ll/ Total }’l/ Ava.ilable_f(/ (H,0) R o &}ﬁ@% S T
depth sample (ke ) (g'kg™") (g'kg™') (mgkg™) Clay Silt Sand
/em content content content
¥+ 0—15 8 7.75 0.87 0.83 181.90 8.51 12.98 41.06 45.96
Cinnamon soil 15—30 8 6.56 0.76 0.77 167.48 8.49
Byt 0—15 7 6.43 0.73 0.70 139.26 8.68 13.25 37.44 49.31
Dark Loessial soil 15—30 7 5.87 0.71 0.72 117.09 8.59
i o 0—15 6 4.48 0.56 0.55 165.52 8.76 8.62 28.67 62.70
Xiang Yellow soil 15—30 6 4.41 0.55 0.57 129.42 8.50
Bt 0—15 9 1.92 0.22 0.54 119.06 8.84 6.94 26.15 66.90
Fluvial soil 15—30 9 1.89 0.22 0.53 146.36 8.87
b+ 0—15 7 2.18 0.32 0.25 100.22 8.89 1.45 7.78 90.77
Aeolian Sandy soil 15—30 7 1.93 0.20 0.25 69. 69 8.73
g 0—15 6 6.13 0.63 0.64 197.73 8.70 7.08 27.01 65.91
Loessial soil 15—30 6 4.43 0.51 0.64 147.14 8.67
Wi+ 0—15 6 3.02 0.32 0.51 107.28 8.77 3.65 14.55 81.80
Sandy loess soil 15—30 6 2.07 0.23 0.46 61.23 8.76

1.3.2  HIAYRT L5

o T RS SR & R A AR R — B, TR S 7E 28 CHEIR BE SR A h WUBE 3% — 8, DM 3 M 4°CRE T
HEHIERE . RASHAEFENE AR LR . KPR R e L HEE T 250ml B 22
IR ES, 9B BS4S 10ml 0. Imol - L™'NaOH ¥V /NS B ( AW 3% 375 A2 R B A9 €O, ) , 3838 &
KA ZE B KFFKE M 60% , 78 28C M N T A 3% 3% 30d, 4% 3d B NaOH ¥ ¥, F§ 0. 1
mol - L™ ¥R FE i) HCL i %€ , 18 CO,-C BIBE . +IERH 1k CO,-C Fi g-kg ' T L Fm . FIREERIEKS
R, B 3 RER M AR,

1.4 RS

B T 5% £ 30d, G HURE (A E B R TEEA YR 8% , BT LARL A AR —43h 12 g st +

AN Lsh s .
y=Cpx(1-e™™)

XA, Cp TR HHEEVERT L C ¥ S1 (kg ™) b FRBHBRD ERFEL(d™) ,y FonsERatE +(d)
i R A YIRS L C B (g-kg™!) .o BARKRE() .

FI B R T 7 223 H1 (ANOVA) KA ] S8 R + JE IR BE XA AL AL B9 0 , 5% F Duncan 3 2 %
EERT AR LA YURE K B 55 b & B & 5L Cp WL E I, #5157 Pearson
o PLEAMTRA SPSS 13.0 Fil Excel 2003 %14
2 ZRE5HH
2.1 AT LS R Sh A KA
2.1.1 +EAENERAE YT LE

AR B 5B RIS BN T L E R ABREER (L) CO,-C Bk g kg™ d'Fm) . B2
T R R B A LK 30d N H LB ARSI, 7T BB ETWEAIIRK H Y5 LR
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ERAFAE B B M B BURRAE - ZESE SR BRI Od, B A B3 KAEARFRRE , B KR BE A s BE & BE 3R (R I ZE K B #559™
B — R R (/DR RN ;15d J , BT b BB E AN R E . AFZEE L3l FHAN
RER AIEREENREFNZES, AV 5 LB BAR . XTI, SRR A YUK B Y951k
BEABEREM(P <0.05) , (HpEE IS0 B B3N, 2 R B2 /N, i EEARE, HE 2 \TFH,0—
15cm 4b 7 26135 0—3d iy H 8 b B &R, il - A PR H 351k CO,-C #3%5%]0.026 g-kg 'd™', B
EE T H A 6 Fh 1398 Y5+ FE A L0 H 5 1k CO,-C B34 0.021 g-kg'd ™', Kb L IIERAE, R 0.011
g-kg 'd T AN EHIS2.4% . BE 6 Kivt,7 K HHAE YUK H 551k CO,-C EH{E(0.008 g-kg'd ™) BH:
A 3d #{H(0.017 g-kg 'd ") 1 45% . 15d 5, A LB TRE, RIFEIF B8 25% 4. it 7 2
T 2= RN, 48 A E A LB VUK B 35 B TR K, XY 0 — B R ERIRKTE, 5REL
A8 B+ XY RES + 15—30em 12 7ERT 3d 1 H I 4k CO,-C EIF Fr T %, Hpie 1
iR B A, 155 0.004 g-kg 'd™' o FEAHTEH,0—3d LKA T EEVRH BT LEE BZ2(P <
0.05) ,# + By + MR +FHH 1k CO,-C 84 0.020 g-kg 'd ™", BER THAM 4 Ff+38, X L HAK, L
A 0.010 g-kg'd 7' WL RV E L2 T B %5, C0,-C F10.0145 g-kg 'd ', 456 KAT,7
Fh+ A VLR B #7516 CO,-C B4 0.007 g-kg™'d ™", Hi 3d #J{EH(0.016 g-kg™'d ') {1 48% , 15d J7,
T LB TREK T B R HE,7 3 H 554k CO,-C B F3{E N 0.003 g-kg'd ™", 2H 0—3d #{H
H)22.6% , ¥EFREH(15—30d) , BT L& B I/ NEE RS, B 7 XLIEEEZRAKR, FTESTERA, A
[ B A RIS 7 + 3 A MLk H X9 b B CRH B 22 7 (P >0.05)
2.1.2 LAY R

A FELLFE 30d 945 BY B E I CO,-C Bk & , - —Hah J1 ¥ M B E R WA R T ML M —it
RERIIT, A Cp M k(. £ 2 B, —Hsh 1 BIE HEE YIRS L sh SR B BHF R (R >
0.95),

x2 TEENHETUH—RHNFESER Cp/SOC E
Table 2 Parameters of the fist-order kinetics and Cp/SOC values for the SOC mineralization

ER: o3| +ERE 14 2% Fitting parameters
. . Cp/SOC/ %

Soil type Soil depth (cm) Cp/(gCkg™)  k/(x1073d71) R

#5 1 Cinnamon soil 0—15 0.329 £0.021 A 6.91+1.14 0.96 4.25
15—30 0.249 +0.024 a 8.57+1.32 0.96 5.24

35 + Dark loessial soil 0—15 0.240 +0.018 AB 7.23+1.33 0.98 3.73
15—30 0.235+0.022 a 6.72+1.18 0.99 4.57

3+ Xiang yellow soil 0—15 0.168 +0.009C 6.27 +1.07 0.99 3.75
15—30 0.164 £0.012 b 7.51+1.46 0.99 3.42

AL Fluvial soil 0—15 0.184 +0.021 BC 6.36+1.13 0.99 9.58
15—30 0.180 +0.006 ab 6.15+1.21 0.99 9.31

X7+ Aeolian sandy soil 0—I15 0.136 £0.01 C 6.63 £1.38 0.99 9.24
15—30 0.116 £0.015 b 4.55+1.45 0.99 9.17

# 4t Loessial soil 0—15 0.313 +0.023 AB 6.01 +0.86 0.98 5.11
15—30 0.251 £0.018 a 4.77 +0.99 0.97 5.38

Y # + Sandy loess soil 0—15 0.199 +0.017 BC 5.29 +0.82 0.99 6.59
15—30 0.144 £0.015 b 5.45 +0.98 0.98 8.74

* R/NGFEGHIZIR 0 —15em F115 —30em A [F 28 +3E[A Cp i LA, TR IN R Z A B2 (P >0.05, «=0.05) , FREARFH
FREFBE(P<0.05, «=0.05)

M2 AE N, 8L mR L3 Cp FERRES, R L Cp BERE ) 0.116—0.329 g C-kg ™', &+
AR 3.42%—9.58% , L2 13 Cp MR T F R MR HTERM, ARRE LK Cp 5 LA IR S
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Fig.2 Daily amount of SOC mineralization at 0 —15cm and 15 —30cm layers of 7 types

# HPRERRTE R — I [ADA AR [RI 28 20+ S LAk H 80T f6 i 0 2 3 OB R, R VNE F R 5I30R
ERSZNTEES

3435 I ] Incubation duration/d
B2
NEFARE,

7N

f
0.742, P <0.01, n

Il

BEMRK(r
FAYK Cp FAEEREZER (P <0.05)

BRI, A
VEL MELARD L8 O BEMRTER L B LB L FHHLESHA 6 HEELHERER, LER

BEXT Cp WA BE (P >0.05) o k{ELE E TP LEHR LR RKE A RE (P >0.05) , HA
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B L AE AR, A VUR M ETE R . HIEEIRT Cp/SOC [HEBELER (P >0.05) (ARR & B
BRI L1 Cp/SOCAHEK, PEHHIX 2 Fh M B B AE BB T4 . ARIFE T4 Cp/SOC {H 78
bty Cp WABBHEIFA B, FERIN T EHE LR Cp/SOC EREEZES T LE L, 1B
Cp/SOC (HTERF L ZHERZI T 2R WA BE (P >0.05),
2.2 FHEEEA LR E AR BRI

A WU BR LRI CO,-C B35 - 75— 2 i E] Py 368 LB b TCHLBR G BT B Y CO, %
(LA CO,-C Bk g-kg ™' FHit) , BERTEA VBT LERWEMZ —, H3K3 AHH,30d KRN, AFH
AR EF LB ZAZEFEE (P <0.05) B LMER T 5B L RANRERTLBZAERR
BE HINEEE T 5HA 4 K438, 0—15em HEEAHERT L ERTLEA/MRR IS + > H5+ > B
Wit > vt > HRL > HE L > Y+, XA E GG S a YU & B A (b H A —3. 81 30d
2 CO,-C B (0.281 £0.005) g-kg ', JgiiE L HAR LAV E LM 2 5. K15 EFF L CO,-C B
i, 12(0. 099 £0.004) g-kg ™', 408 119 35.2% o 7E 15—30cm + 2, BRI # LR 40, HA S Fb
HHEA YR R L CO,-C BHRbE VR BE BN IR T A A AR R T I, o8 + 4 - TRIERERK,
SBITHET 0.058 gokg ' F10.044 g-kg ™', T2 LA PIBRKEDA R EE TR, EAREKHET, i
FFRELIGERIUEE AU L E R AT GEE AR, - 39A VL 2R (LB 76 b T2 1622 557 b Il 52 5
Ko FEMTEM, F—H8 FRGEE HROA R BT CRTHEER (P >0.05) X 5BES K
RERARF

®3 THAVMREMNANBRRTALERT LRNHWE

Table 3 Effects of soil types and depth on the accumulative amount and rate of SOC mineralization

ot oy TERE A DL R CO,-C B/ (gkg™") TR LR %
Soil type Soil depth/cm Accumulative amount of CO,-C The SOC mineralization rate
#3 1 Cinnamon soil 0—I15 0.281 £0.005 A 3.82+0.26 C
15—30 0.223 +0.004 a 3.47+0.38 ¢
M3+ Dark loessial soil 0—15 0.208 +0.003 A 3.60+0.15 C
15—30 0.208 +0.004 a 3.44+0.29 ¢
3+ Xiang yellow soil 0—I15 0.134 £0.006 B 3.12£0.19 C
15—30 0.142 +0.003 b 3.04+0.18 ¢
B+ Fluvial soil 0—15 0.145 +0.002 B 7.55+0.26 A
15—30 0.149 +0.004 b 7.41+0.33 a
P+ Aeolian sandy soil 0—15 0.099 +0.004 C 7.70 £0.11 A
15—30 0.091 +0.002 ¢ 5.50+0.28 b
#4 + Loessial soil 0—15 0.251 £0.005 A 4.82+0.23 BC
15—30 0.207 +0.004 a 4.78+0.39 b
># + Sandy loess soil 0—15 0.147 +0.004 B 5.51+0.20 B
15—30 0.137 +£0.004 b 5.37+0.11 b

* RNGFRHIZIR 0 —15em F1 15 —30em A[F2 A + el A HLk R0 BT R L, FRMFARERRZR AR E (P <
0.05, @=0.05) , FRARKFRRLREBFE(P <0.05, «=0.05)

TR RS AL F R AE— I IE] P L3 MU LRI CO,-C & & o £33 A LB 25 2 1 L)
(%) o 323 B~ ,30d HiFRERE ,7 K13 0—15em LAY LFREKI XY £ > FR L > PE L >8]
At >\t > B+ >HE L, YDAV LEREKR, K (7.70 £0.11) %, FHAR AR F X £,
(7.55£0.26) % ,Mizg -5/, RA (312 £0.19) % , RV 1189 40.3% . TR, LHESERNRZ L
AN LR E T BE (P <0.05) KX L MFHR LT KR EZFTHELR, WRL 58
HEZELREZR BAHEXHTHES MR w48 L B L R LAIMELZALEEER. 50—
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15cm H3EAHLL,7 Ff t 3% 15—30cm B YRS LRITH BT EAR, Hop R L ik, 183 2.2% o X -5 HAth
BF5T 455 —30, 10 Ross % BF5T R 9L, ZRAK L A HUBRT LR CO,-C &R 57 (L3I bE -+ J2 I i b
1%, Frh i 163 T W A BE B/ Franzlucbber 28 A1 BFGE 45 R0 B, 4 F Rt o + S8 HLERD L3 B +
JEIMBETER . AT LA S ATALBEG , T 3RAL AR, 30 A SRR 2 B REIR , T A SR (Ao (A ml i A AL
BT £ HUBRE R AR (30d R LB HLBIA R 7.70% ) o &AM HTEER B , 2T
X TR LA PR R4 T BER R (P <0.05) , Hifl - e {e R 838w THAL 6 F 3%, XY+ . 1
THES LI EZATHERZRHBER TH L B LAMEL,E3 BEZEEHEER. TELHTEM,
Al —2R A A RHRE TR YURE LR L B 2E57 (P >0.05),
2.3 BAYRE LS SREAERE R

Cp 5 HHANIK &R W E K Z AR B B2 A, M5 pH BE R (3£ 4) . 13 SOC
5 Cp MRRREY]AHRREUERK, K 0. 742 &7 28 ER K XF Cp 20 tu BB B, A0 5 R 85 4
0.687.0.607 #10. 344, Ji B H IR BATR AKX Cp a0, fid 14 pH 7 8.49—8.89 X [A],
BRPER) pH 2 RN A ) B AEE , S TR i 2 3 A AL B 16, 66 Cp 5 pH Z[AI 23 838 19 1
KKFRo Cp GHRAMZ AN BEWHCKER G HEFIA . EAPRIESL™ , LEFSH WM EY
TEVEXARFFIREORE ST o RS 2R 9 T OBURLAE , LUR TR, 5 SEMBIR R & 14 , T B/ VL RURL A L
RS BB, DRI/ VRE R IR 3 WL 14 B A DR BE D B85, TR B - S HUBR AR A AL B TR .
165 B FEPRER B B R AOAR M, Ul B 38 s IO IX. - SR AL B0 LB R W 8 b 52 139857 20 \pH {E R BURL
H R K

F4 18 Cp .k 5EFAIER.PH MFREAN SHEXRE -
Table 4 Correlations of Cp, k with soil nutrients, pH and particle composition

i H A LB 2R £ AL Rk ML ke
Items Organic carbon  Total N Total P Available K pH Clay Silt Sand R4
Cp 0.742 0.687 0.607 0.344 -0.234 0.393 0.430 -0.428 -
k -0.068 -0.072 -0.021 0.171 -0.023 -0.022 0.015 -0.005 -0.202
n=98,r(0.05) =0.199,r(0.01) =0.259
3 Zig5itie

TIEE VR LR HIBPEE N EY TR, B R R0 R MBS HE . CO, R HE
BUA R H AR B4R . SRR 22 R o R R AL F TR, R R IR A VLR S B, Iz B
CEYBEZMAEAYERNZESR , ATt A VERWT LS R e R = AR E R, R
FEANR AL FRE R T, HA VRS (b2 R B T R [R128 20 1398 h 5 BRI F A8 LR R0 & 139835
BHERERMZES . Ul LRSS, B 5 BB IMEAARTRE, T R IR BB K ; & R e R TR, 51k
RS T W RIS/ B30 5 3, 5 b s R B R BAR X R E , X 5 AL B R 2 Jr e 45 AR =2
2B EARE R RK BT, SR A WU L B S B L AR B RE 1, eRE RS, 1T
FR SR LB, ARG SRR T , A FRRL A B A LA VIR L i 24 SRR . X 5 st
YRS B IR EIE R B A XS 5 IRIH, 5 A R o Dos o, B R B3R 4y, T
A SRR IE AL, TR E RN R, BREA R AEYEN N FEF R, BEE T HHE
YRI5 R VBRI 16, B IR IR AW, B SR AL 0028 8 B B 804 3 3h ) G SR R 3%, BT T
BEE B IR R LK, 3 SRR A5 HLBR 1k 1 32 e s Sk /N , 78 DB (9 7 £k 38 238 th A T AH o AR 8 31K
Ko

TIERA 2 R L H AV L, M E R R E R, XERRROEAMERWEEZW, 1
S 5HE N R K B sh YA YRS AE T M 22 5, MR DL R R YR Y R AR AR [
FEIEAE YR R W IR, Q0 R pH A, 8RN B | 38R 0 2 S A B RN Ak 22 R R A ], R [R) 26
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B+ ARSI AA MR R RER, F—ERANT , A0 7 X LM REEA YR B 35
1B B LR R bR 2 122 R IR E B E KT (P <0.05) , 1t B KR WIS 108 1 B B3
W, %5 TSRS SREREERRR, B B+ EELAME LIRS R T, TR
R , BB SR E B AL 7 ; H b FA W 25 B X 8K, B WLk 98 ) L3 v i B &, L
Fr & A PIBRESR0 & BB MUEM IR B R R AR BB, B LI B 5 b Bk, 30d 55554
N ERT L BE . CAEDITIES, TR WIS R R ee h™ . — SR EW, -
R B DU AR 10 2 S R R KR T8 WL R e ) 0 A WU IO AL Ky
W, KD+ v 8 AR A B, T B BE , VAL B R R AN R R MBS, S T
SN A DR TS R E A , T3 BERR B AR bR IL P Ao 25, B 2 L2 W, HE 1K AR, 3
5, I+ 3 MUk R BEAR . ABFRFFTRFR LR A E LB FILA BN R D, 2tk S5
FR R R, R DRI, DI R B A S, T B B B R R FEC R R A2 R IR, R s
SRS A I RETE R R BT, BBk AR/, T DLk 2R L B BT

AR EEIRT AR, EAEFRIER, HEXREEIREFT LELTES, VLR 2
IR I e, AP WA B AR . AR LR IR0 b 5025 50T 88 iy 1 35A LBk & B R R T s AR
TR VRS BB G A HUBRIT 5 EL IR Ak, FoAE WA SRR , T3 WU L R bk, B
BB K, TRETRPANUR SRR, EA YU & B 0BAR , 48 BN, 7 e B .
ABFFEH 7 K14 0—15cm 5 15—30em /2 KA PR L R EAR X B B EEFKFE(P >0.05) X 571 A
B SRR, AR AR /MRS (20g) FNIER L, EHRAM S ARFMHE LR, BN
HFRMAT DS S SKEMER, WS TS EE, TEDRSN KT B 2 HSSBE, Bl gt
S , A R AR AR T XA HUBR B B AR 3P R, s T A WU 6 . ZEAREKG T, T LT
R SOREL 2 , B WU LR T BE AR, T2 LA WUk BA LB 25 S0 Ho e (5 K R AR
RELERS B RKIF T REBRERTREAEE —ERENER AR ELHRELH T2 L5 PR K
B A, AU e - SR A UK L ) S

RTINS F A LR LS 1 BE R (P <0.05) , K/NBH SHEYUR & BEAMR,HZ
TEEEREMHFRBE (P >0.05) . HHX+ 4 Cp Bfi, 76 0.329—0. 116 g C-kg 'JEREZ M, #H 1 B
S B A HURR S B, IS BT KRS B BRI B, BBk AR SRR, Cp AR,
Cp/SOC B/, R+ W L FFR L IR E T AR, W & B, S AU R 822, Bk AE AR
X5 , PR LA B A Cp (E AN 9 Cp/SOC {l, & fEFN Cp/SOC {83 +HEERIA + 2 VR EE MK A B
ZE(P >0.05), BHARE %5 FIREH AR K R AE KRR L5 LT T8, S+ 39 i fh o &R
HHAE3.50—5.18 x 10 *d ' Z i), MM /K 454 T 97 5. 88—7.32 x 10 *d ', JEEB ™ &HsrR M, Rt
A WU LR B HAE 1.04—3. 16 x 10 *d ™' Z [a], AHFFE A HLBRE 1L 3 R ¥ $7E 4.55—8.57 x 10~
A7 2, R ERIRGS R/, X AT S LR R A X . A RIVEEE 135 Cp/SOC A ki s 5 Cp i
FIER—F, TR Cp/SOC HELEH Em T2 38, X U8 9 8 1 5 5 1308 LB 1k 2 5 g DLk
4 EL A 75 - SR T o B A0 AN BEAE DR T2 4k, HR R 7T B i TR E A WU AR T T 2% 30, 3
TRESYFANANRS RESE.

TSRS B R MY R RS MR R R, MR A N B SRR R, MEY
EHBE R RS, R 2B, ABIE L5 Cp 5 T4 35 bR A R 10 TE AR S M , DB 3540t
RERTE R, S IS YR , R TERLRE IRk . pH Xt Cp 724 B3 T, R R MR L P
WIFh S5IE M2 ER K, HETT R0 H A WU b, 30k & B BB A DU B 1L, BB TR ge
W, BT LKA AU & B, R B KR HL R RS s AT B, RETR 0 R B 3 BB, i RE S K 4
TFA IV BB B B HL-To LR A, I E— 250 B R 8 o I 3R kg , BR O R X+ 398 LR A 7R
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R AE L, Cp fELREA HLBR & BRI TH R A B in; B0 R 3RS B 2 , TR BB EOR, il VR R
57, A HUR MRS LR, RS BRI, LA VIR TRAKT, 1 Cp (HBBIR. BREWE™ Mtk
B RS B S U Y R e SR R B U, A0 R SR A B A 0 A S BRSO LR B B A
i, TORRL + SR EAH TR0 BREF . ABIFWARLIL IS, B L RIR IR Cp SRR AR S & 5
3 22T SR, BERDRL & BRI TR o & (H S T3R8 5R 05 & pH DKL RS TG A B 9 HE K4, T
5 Cp FF7EBE W TN . A YIIRE {LHE R EE b 2 L7 5) pH (B BRI B2 AN K, {ELBE Cp
3 kb, X A] S TR AR AR R
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