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Abstract; In this study, the biomass and carbon concentrations were measured and the carbon storages were estimated in
various plant organs and components of different aged stands of Moso bamboo plantations in Taojiang county, Hunan
province. The objective of the research project was to quantify the special distribution of biomass and carbon storage in
bamboo forest ecosystems in order to better understanding of the dynamic property of biomass production and carbon cycle in
the plantation ecosystems. The results showed that (1) the standing biomass increased with aged plantations. The standing
biomass was 28.15, 30.89, and 57.76 t/hm’ in three studied aged stands, respectively, of which the stem organ accounted
for the highest proportion of the total standing biomass for all aged stands, with an average value of 63% ; (2) the carbon
storage increased with aged stands, ranging from 131.27 t/hm’ to 167.82 t/hm” in the three different aged Moso bamboo
plantations. The carbon concentrations in plant organs varied with tree aging and ranged from 0.466 gC/g to 0.483 gC/¢g.
The range of carbon concentrations was 0.474—0.489 gC/g in the shrub layer, 0.472—0.490 gC/g in the herbaceous layer,
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0.213—0.276 gC/g in the litter layer, and 14.790—34.503 gC/g in soils; (3) the total carbon storage was 131.27,
139.09, and 167.82 t/hm’ in the three different aged Moso bamboo plantation ecosystems, respectively, of which 13.63—
28.42 t/hm’was found in the vegetation layer and 0.307-0.420 t/hm’in the litter layer, respectively, which accounted for
9.94%—16.94% and 0.23%—0.27% of the total carbon storage in the plantation ecosystems. Carbon storage in soils ranged
from 117.34 t/hm” to 138.98 t/hm’, which accounted for 82.82%—89.80% of the total carbon in the ecosystems. The
carbon storage in different components declined in an order soil layer>vegetation layer >litter layer in all studied Moso
bamboo plantation ecosystems. Our results provide scientific references for further studying of carbon cycle and sequestration

in bamboo forests.
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BT ARG B2 A R (s R AR A A SRR, RS COL MR EELL 1.9 mL/ (m® a) AYZM
SRHIN COLNE N R FE B — PR S AR, FLR SO BRI M F A Y L R Ay i (1) i b A 2
REAEMIKR R CO, M EIE SR8 T Z 3R FREVF 2 RHF 5N I8 AR 42
BRSPS AR XU B R R S T AR AR A5 R GBS B et Y PR R v AR
AR 2 S8 Bl R B B BRI A R MR AR T A A0 1 A R T A R 2 47 DX Sl A5 B T R, Ry IR T AR
MR CO, Y R 2 RE ST, 50/ INRUEE AT BE A 1L X AN bR ik T el A5 1 b 2

PrMo— 2R EZ A AR IR, TE R Pl 5 B AR R SR AR I B 2R T R 4K AT
MRTEFREI L 39 138 BEZESS K X R AT — SRS R BRI, S B4 AR ARBRIC FHR B) T R ad fet
BT ( Phyllostachys heterocycla ) =3 5 ra 77 85 2L ) R MO IR, & 5 B8 T 2 E AT AR ALY 71.89% T AR )
A KFBATMRS B BT OB — S R 5190 S50 il By T T T T AT BRI B g % 4 Bk AR
TR AL A T STk (B E X B T AR i f b o | S R 8 TR, DI AN AR AN S, MELL
e 4 [ B AT AR AR 337.20 05 hm® Y SEBRAFOL ™ L I Z BATBREGMR G ASTR) 2078 48 A it S s o 22 5, i 4%
TERAARSBAT AR AR 25 2R G ik i A7 47 78 35 00 AS B8 2 1, X B AT AR AR 28 R Ge e fidt i 1 A ST 45 R 25 R A
REPOR TS SZ At PR F A S e A 24 TR 6E AR [ A 5 B A bR o Bk i ek B HL AR b s B F 5 ORI
R AR N,

WF AR R E T RATFZ 87 Mg 6.7 )7 hm® BT, A2 L0 IXA R 1985 2, ARl o 5]
HHAR RN 30% A 47, 5 MiFtoaltas T 3, X BT AR KOME s Iy mar A S e HEE  BA AT
ARIE B RE 1A 50 A SO ABK VT BB AL TEAR I I BT A S R G W F RN 4, I 456 BT BATHYAE
i XA My i Befd i SO AR R A RS SR AT T IEST, n] g IR ARG 3R B B AT AR AR 25 2R G Y i -F A
PEALILRR B | T E AT AR I RS S %

1 HREHR

W5 b S AERR VT EL BRI . BRIV R T M 4 h B m b (111°36'E—112°19'E [ 28°13'N—28°41'
N) oAb W LU Ak ) 3 B 80 2o 98 4 PR30 o B by W A R 7E 29.7—917.5 m(“F-45 200 m) | J& Iz By K
i P 2 X I S L AL 16.6°C, MK 1400—2000 222K, 33000 12T 38 HL+ 23, HEgoh b w3
R SRR AT, B ARAE S B LR Theaceae) (72 VB Fagaceae) FiF}( Tauraceae) 45 354 6.7 J7 hm®
BN Phyllostachys heterocycla) ,(BFATHETK“MT¥F257,

2 WRAGE

2.1 Ry E R A T
MAAETI MG L 28 BT bR 5 B AE MG I BAT N T EEARPY . HOE 4 5 2 S 200—300 m, 3
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MR, B EAE 15° AR, HRIREA | m, H3E LT3 pH {8 4.4—4.5, BETARTEER 3 N, B4ER S
AT HERERA A+ BRI AE T 2 =50, & 421

T BATMOZ — B AR, AF I SR AR ST 45 1 1 B ZARRAE AR A BOC B AR I ], IF45 6 X BAT 4
14 B BT, A3 AAE | ARARER 3 ARAE S 5 AR A B ATHRE S 4 T 50%—60% LI L P dkr | 20 mx33.3
m FRIEHLAS 6 B 4 18 B 7 dilfE R 1 AFAE Bl 3 4RAR SR 5 AR AR I BATAK, IFFE A At b g R A it 5% 1 4R
ol 3 AFAE T 5 ARAR I BATREL WA B A B L ABAT Y B T AN FE R AT B, BSOS T A Y, &P
Jo RS ARERD P SR 1 BRI 1 AR 3 ARAR AN S ARARARE R4S 6 Bk, 3L 18 Kk A5 v AT RS F AR
fEWER 1,

R1RAEMITHRERE

Table 1 Characteristics of the sample plots for moso bamboos

S A FIIW

A BeE (#k/hm?) T EEAHY)
Age/a Densit Average Average Forests mainly plant
& sty DBH/cm height/m
PR A% ( Euscaphis japonica (‘Thunb.) Dippel) ; F§ T T ( Kadsura
1 1250(17.33 11.06(0.87 10.14(0.32 N
( ) ( ) ( ) longipedunculata Finetet Gagnep) ; 8T ( Dryopteridaceae spp.)
K (Aralia chinensis 1) ; 15X Sabia j ica Maxim) ; }&7
3 1300( 102.60) 9.13(1.06) 9.01(2.50) T%/t\(.mmc inensis L) 5 15 XUBE ( alajapomc.u axim) ; /K 5L
( Veronicastrum stenostachyum ( Hemsl.) Yamazaki)
HIK N ¥ ( Phyllanth l Wall.) ; *% % ( Kads
5 2400(450.78) 9.80(0.85) 10.90(0.91) R 3K ( Phyllanthus glaucus Wall.) 3 2 il B ( Kadsura

interior) ; Y8R ( Woodwardia japonica (L.f.) Sm.)

155 NBHR AARIEZE 5 = U8 1 AR5 3 4R A2 50 5 4R A4 BATRI AL

2.2 AYrENE

KA IZUIERE E B LA E YR BAREAR AT S FAL A AR, UL 1 m N IX B, R
B AR ATt BREUEE TR, T I BURE 1.0 ke b N AR 2R FIE R, AARUERT R ey 22 HJE T 0.5 mxO.
5 m JEEN B 292 A AT SE AT HERNEAR (AR AN ) o K A0 R BE , P 0% - FE 2K Hh i IS 4
FRAE MR Z T RIS, FREUEE R, 45 HURE 1.0 ke,

TER D N 62 (R B AT AT S i 7 A BEEARJZFETT (2 mx2 m) FEAJZHETT (1 mx1 m) SEHbBE
PIEFETT (1 mx1 m) 4 3 A4 BT 162 4>, 0 HE I WRE AR FBLAAE YIRS | 24 5R T R D7 i il
EEY R, FEAREY) AR A Y 2 E A AR R BRI E AU 1.0 ke SEHLBEYZ 50 MR
I3 AR TR )E A AR EE R A5 HURE 1.0 ke,

PP RE G IR 2 BT 80°C LR Mt B E T SR Bk R AEY
2.3 HHERESCREE

TEASPRUEHL N SHE PR HERT B[R] PERRMEAT JR AR 15 3 SR AE 5, 4% 0—20,20—40 ,40—60 cm T )22,
I3 MRIAHE 500 g, MR T4F 162 4>, EBRABRAIR R SE5Y, T 55T 20 HFI 100 Hif, &M, 7Ek4E L
FEZ AT, 100 em® BTS2 0K £ B T 105 C ot R, I E R HEA R, JFFE A 500 m Zb iy 2s e
Hi R BT BRI 2 B TR R 20 mx33.3 m, S AT ARHS [FI R A AR, AR B A MR B R LK
Bt e,

2.4 FEYIFN A HERE S

T IR R A TN 5 3 AR S KRR LT 125 ; 3 pH (B SI—4A 7Y pH 3N E ; 3R Y
A B i T E AR TR A LA SR LR 2,

2.5 FEabrE A

BAER ] Excel 2003 Fil spss13.0 Sk A HE

B B ARG 56 R FH B TR T 7 22 00T (ANOVA) Flldge /N I 25 22 5336 (1SD) |, X R[] A 34 B AT Bk Fbk 43
A=Y B A R AT T A, B B MK E A «=0.05,
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Table 2 Soil character in different aged moso bamboo plantations

Vi Foxiiy AR K pH {H FHLT

Stand age/a Density/ (g cm™) Natural moisture content/% pH value Organic matter/ ( g/kg)
1 AFAE BT L 1.16A 48.97B 4.41A 38.96AB

Soil for 1-year plantation (0.03) (2.27) (0.08) (7.39)
3AEAEEATMRE 1.12A 68.55¢ 4.45A 43.24B

Soil for 3-year plantation (0.04) (1.74) (0.07) (17.04)

5 A BT 1.15A 65.91C 4.54A 46.51B

Soil for 5-year plantation (0.01) (3.21) (0.08) (1.08)

papilct 1.21A 36.85A 4.51A 32.05A

CK (0.05) (3.22) (0.07) (9.48)

TS B AR TR 22 o [RIZUARIR]/NG T8 3275 [R] — Mol 2 ) 22 52 8 B35 (P>0.05) 5 [Rl 51AH R 5 57 & 275 AN [R) AR 23 18] 25 S A4S Wk 25
(P>0.05)

2,51 MoAtEYEIHE

MAATEARZEYE (vVhm® ) = BAT SRR A Y i (6 MREREDTAE 8 035948 ) <o i BURR B (AR 1 4R
o 3 AR 5 AR A BATIIRRED)

HEAJZAEY & (vVhm?) = A ALY M L5804 )i+ 1o 58 A

FARZEAY R (Vhm') = I SEAR Y 55 A Y+ 1 TR

FEHBE YRR R (V) = ROMRIZ YR P02 e+ O 2 R
2.5.2 MorRAEEIT

RARZEA W EWAEE (Vhn®) = £ E ARSI ER SR,

PO TEAZRAE R (Vhm? ) = TR ARJZ AR A 2 B B 2 0

TR ZWAG R (V/hm® ) = 2T AR A% A IR

TR JERA# L (Vhm? ) = 25 FAAE Y05 A% AT 548

+HEE GG E (/hm® )= FIEAE (g/em’) x HJZEE (em) x HHEE PR S &2 (g/kg) 3

AP TR AZBRAR [ f (1/hm? ) = BROMiR A+ 6112

3 ER59M

31 AYE
311 AFEFBEEY &

R 3GNN TARAFER BN S S EEY R, ATUEN, BITRRAEY RN 16.204—23.202 ke, Mo EW i
“h 20.254—55.685 t/hm’ , 5 L AT 0 () 38 0 Sk Kbk oy Az st S Bl 2 R ke, Ho B A AR )
TR A A e s T AR, v R S A R 63.0% LA 1,
3.1.2 fEHYZFICHR Y E A Y

M 4 TLUE H BT B FIFE B Y2 B AR Y R 28.147—57.763 v/hm® Z (8], - BHAF RS G N 52 7%
W Hb AR AR G BRI 70% L) _E | ELBERE AR 0036, e ORI BT AR R
R 1R 3 AR AT LAY R 32,5 AR AR TR AHEAR R . BLBEE AR AR I3 ER 2
FIEAR 2 A Wi 7 A W 9 LU 528 3 8/ 5 SE b e P 2 A E i AE 1.371—1.731 vhm Z[8], 7 B A 1
3%—5% (A ILAE i 5 A W i 1) A S Bl T R
32 e
321 EMESNERESE

75 2, BN SIS EREZ LY &8N 0.466—0.483 oC/g, Hor 1 4E/E BT R En B IR R & 2 k7 Bl
49:0.380—0.534 ¢C/g,3 4E4:4:0.398—0.519 ¢C/g,5 4F4 4 :0.405—0.527 ¢C/g. | AT FERE TR
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i, R AR, 3 AFAFI 5 AR AR B AT 20 Bl AT RO i 25 B e e, MUAR R AR, (ERS TRJAF 8 O B AT 4 48 IR R
R B A W AR

K3 TREREMNERBELENE

Table 3 Stand biomass of organs for different aged bamboos

AR AR

A7/ pi Kisyicd (ER i (U5 Fibril Lateral P (e it
Biomass Age/a Stem Leaf Branch i Rhizomes Stump Total
root root

iRy AELY/ By | 10.675 1.185 2.370 0.097 0.254 0.789 0.834 16.204A
Individual biomass /kg (3.277) (0.349) (0.844) (0.058) (0.194) (0.299) (0.292) (5.171)
3 13.228 1.171 2.646 0.334 0.458 0.462 0.959 19.258A

(4.452) (0.634) (0.659) (0.064) (0.129) (0.199) (0.247) (4.740)
s 14.703 1.631 3.059 0.450 0.687 1.332 1.339 23.202B

(1.984) (1.369) (1.509) (0.238) (0.250) (0.496) (0.359) (4.003)
MR ¥y Stand biomass | 13.343a 1.481b 2.963b 0.121cd 0.317d 0.986hd 1.043bd 20.254A
/(t hm™2) (4.096) (0.436) (1.055) (0.073) (0.243) (0.374) (0.366) (6.463)
3 17.197a 1.522be 3.440b 0.435¢ 0.5%4c 0.601c 1.247¢ 25.036A

(5.788) (0.825) (0.856) (0.083) (0.168) (0.259) (0.321) (6.163)
s 35.287a 3.915b 7.342¢ 1.080d 1.649d 3.198b 3.214b 55.685B

(4.762) (3.285) (3.622) (0.572) (0.600) (1.191) (0.861) (9.608)

S NEHE IR ER ; FIFT AR NG FREFRIR 22 5 W3 (P<0.05) 5 RIFAH IR KRG FB:R0R 22 78 i 3 (P>0.05)

F4 THEEEMEHEMEENERSE/ (t/hm’)

Table 4 Biomass and its distribution ratio in bamboo vegetation layer

JEIR Layer

1 #4: One year

3 4= Three years

5 4E4E Five years

P1#k)Z Bamboo layer 20.254+6.463(71.958)  25.036+6.163(81.052) 55.685+9.608(96.403)
H#EAZ Shrub layer 2..831+0.342(10.058) 2.037+0.084(6.595) 0.278+0.020(0.481)
WA Z Herb layer 3.691+0.176(13.113) 2.288+0.143(7.407) 0.069+0.006(0.119)
e ) = KA1 Un-decomposed 0.662+0.058 0.751+0.033 0.822+0.080
Litter layer 223 fi# Semi-decomposed 0.398+0.038 0.488+0.019 0.527+0.060
.43 Decomposed 0.311+0.044 0.350+0.014 0.382+0.019
/N Sum 1.371+0.183(4.871) 1.588+0.204(5.141) 1.731£0.224(2.997)
&1t Total 28.147 30.889 57.763
F P A - M e bR 25 5 455 B R A
x5 FEERENERERZIE
Table 5 Carbon contents of different organs in different aged bamboos (gC/g)
AR (e ks Ayt AR MIAR Pl i A
Age/a Stem Branch Leaf Fibril root Lateral root Rhizomes Stump Average
1 0.534 0.465 0.527 0.389 0.481 0.529 0.406 0.476
(0.067) (0.049) (0.032) (0.094) (0.019) (0.026) (0.123) (0.060)
3 0.471 0.519 0.468 0.451 0.398 0.500 0.452 0.466
(0.048) (0.104) (0.150) (0.068) (0.057) (0.073) (0.054) (0.039)
5 0.512 0.499 0.527 0.506 0.405 0.466 0.467 0.483
(0.031) (0.061) (0.050) (0.043) (0.045) (0.057) (0.044) (0.041)
55 N bR 22

322 BT HBIZFIEHE YRR S

H12 6 R BEARJZBR &5 5 0.474—0.489 gC/g, WA R 0.472—0.490 gC/g Z [8], AR A2 AL 1A /)N
W (E B 28 S ) AN A W A A U, SRR )= T, 2% AF W AN [R] 0 i B B B 3835 BEAE 0.2 oC/g

Zedn A 1 AR BRAE LA ) S e 28 ek B 0 g T TR 38 T ina oz i 2, 3 AR A0 5 AR AR AT I
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Table 6 Carbon content of underscore and litter layer in different aged bamboos (gC/g)

e e FEHLBE P )2 Litter layer

RIS HEA)Z HARZ o » -

Age/a Shrub layer Herb layer ARy fi FIrfi SV
Unrecompensed Semi-decomposed Decomposed
1 0.474(0.039) 0.472(0.037) 0.231(0.004) 0.222(0.007) 0.213(0.007)
3 0.484(0.036) 0.481(0.034) 0.233(0.009) 0.223(0.007) 0.246(0.008)
5 0.489(0.031) 0.490(0.032) 0.228(0.016) 0.276(0.021) 0.260(0.021)

55 N R bR 22

33 LEEEAYRSE

M 7 AT LLE L BT S5A HLBROE 1 S B E 22.597—26.980 g C/kg ZIH], i 258 T-%) B b ( 18.592
g C/kg) (P<0.05) , JF AR 345 1 fin iy 22 SHE i iy a2, iy ELIA I 5 - 96 R B8 R 35 , - 584 LA 75 3 74 87
Wk B 5 AR AT AN 1 AR N 3 AR AR BT AR ER 2 SIR A WL E B IR B E 22 5 (P<0.05)

®7 ARERENMHLIERESE
Table 7 Soil carbon content in different aged bamboos (gC/g)

it Age/a 0—20 c¢m 20—40 c¢m 40—60 cm PIH Average
X8 CK 22.950aA+6.058 20.410abA+6.696 12.417bA=1.078 18.592A+5.497
1 26.663aA%1.015 23.010aA%1.401 18.117bC+2.712 22.597AB+4.288
3 34.503aB+2.053 25.943bA£0.820 14.790cAC£1.785 25.079B+9.885
5 27.700aA+2.221 26.633aA%3.322 26.607aB+4.282 26.980B+0.624

R B AR  RATHIR NG PR RN 2R A R (P>0.05) s [FFUAR RS FHR R 25 B35 (P<0.05)

3.4 EYRAERRGRRAE 2 B oA
341 EATHERAEE

MR 8 WILIE 1 4RAE 3 ARA RN 5 AR AE AT bR fiti £ 43 3124 10.490 . 11.802 Fl 28.226 t/hm?, FHAF ¥4 <
AW, Horp 5 AR BATMBR S 5 1 AR AN 3 4F A8 BATARER i It ) 377 3 22 57 (P<0.05) , %
VIR B A 2 AT A de i , 7 BT AR RMRAE Y 60% DL L X ST AR it i R B AH G

M 8 AT LA 1 AFAE RN 5 AFA BT & 8 B R B i S AIRHE P 2208 A2 S AT RS AT S AT HE S A7 38
SRR SR § 1M 3 AFAE BATARAS 25 B A 2 = ARHE T 4 AT ST RS AT > A7 > AR > A7 #ES 2004

®8 AEEREMNHEHREBIEE/(t/hm?)

Table 8 Carbon storage in different organs of different aged bamboos

. Zitis AR . N
i e bt o e e 1t it it
Age/a Stem Branch Leaf ] Rhizomes Stump Total
1 root root

1 7.126aA 1.563bA 0.689cA 0.047dA 0.168dA 0.475cA 0.423cA 10.490A
(2.187) (0.566) (0.203) (0.028) (0.129) (0.180) (0.148) (3.348)
3 8.097aA 1.609bA 0.790cAB 0.173dB 0.297dA 0.271dB 0.564cA 11.802A
(2.725) (0.401) (0.428) (0.033) (0.084) (0.117) (0.145) (2.848)
5 18.080aB 3.866bB 1.954cB 0.437dA 0.768dB 1.619¢C 1.502¢B 28.226B
(2.440) (1.907) (1.640) (0.232) (0.279) (0.603) (0.402) (4.880)

5 NBARALARIE R ; [FIFT ARG TR FOR 22 5 B3 (P<0.05) 5 [RFIAH AR E FRER/R 2 53 A8 .3 (P>0.05)

3.4.2 BATMER RGuAE K2 [E A

EMTMA LSRG b F 2518 3 AR5 AZE SCHb Y Z M E . RRAER BT MRA S RS A
Bt 43500 131.273 139.089 +/hm’F1 167.817 t/hm*( £ 9) , IFFHAEIEIG NG n . o 32 p it 53
SIS 117.339 124.901 F1 138.978 , i BBkAif i il 82.815%—89.799% ; #i ¥ )= B fifi - 7E 13.627—28.419 t/hm’
Z I8, 5 R G R Y 9.935%—16.935% , o AT AR Z A4 il 10.490—28.226 t/hm®, 4 AH B 2 it it
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[ 76% LA I ; 3EHLBE ) J2 R0 A HETE 0.307—0.420 v/hm® Z 7], H 5 R G0 At 2 1Y) 0.234%—0.265% , {A'E S+
etk PR R BRI, 7F BIEA MR R RGARAG I PR E T EENER . BITMAS RGRRAEE 1) 5
AR SRR . EHEE SRR R STE )2

5 22 M 45 ST, 1 AR N 3 AR AR AT MR AR 25 R 8 BB A e ) 0 g 5 22 57 (P>0.05)  (H B KT 5
EAATIR(P<0.05) 51 AFAEFN 3 AR AE TR E R JZ R A AN T AR 2, 5 AR AR AT AR AH Jiz , (R FL e fith ot 1]
ZRANEH (P>0.05) , £ BT RG I BE 2 B g 5K TR 42 A0 3802 (P<0.05)

R TRERENHESRERMERZESH/(t/hm?)

Table 9 Carbon storage and distribution in different layer of different aged bamboos

PR A Bk TEHIBY))Z Litter layer +3)2 Soil layer /cm
. = HEAN)Z = i
i S Y P Y . : ait
Bamboo Shrub Herb A N JNT
Age/a Under- Semi- De- . 0—15 15—30  30—45 . Total
layer layer layer Sum Sum
composed  decomposed  composed
! 10.490a  1.401b 1.736b 0.153 0.088 0.066 0.307¢ 45.688 37.775 33.876  117.339d 131.273A
(3.348)  (0.167)  (0.179) (0.011) (0.007) (0.007) (0.045)  (2.900)  (2.559) (5.194)  (6.019) (51.081)
3 11.802a  0.956b 1.061b 0.175 0.109 0.086 0.369¢ 57.801 40.899 26.201  124.901d 139.089A
(2.848)  (0.039)  (0.066) (0.009) (0.003) (0.005) (0.046)  (1.480)  (1.799)  (3.920) (15.813) (54.481)
28.226a  0.161b 0.032b 0.178 0.145 0.097 0.420¢ 41.651 46.684 50.643  138.978d 167.817B

5 (4.880)  (0.014)  (0.003) (0.024) (0.017) (0.013) (0.041)  (2.896)  (3.556)  (9.014)  (4.507) (60.165)

T MBI ; TR R/ING TR AR AR 72U 225 B (P<0.05) 5 RISIARIIR'S T 20R AR A A Il S22 5 R B3 (P>0.05)

3.4.3 TEMBREAEREE R R

M9 Al LUE ST BRI AR 3 MR BATMRAE S R G Sl 131,273 ,139.089,167.817 v/
hm? W /N T PR I 13 4EA A2 ARRRAY 187.51 t/hm®') | 117G 38 AFEA=yhAs A TARAY 172.95 v/hm?* ¥ | 1iij
KT MR 2 A A By BEAZ AR ARG 127.88 t/hm® 2 BATHRTR A2 TR % 5 R 10.490,11.802,28.220 t/
hm® , JE /N EIRAMRR AR AR A5 350 T A MR AT 61 52 o 4 3k, A5t AR YR 52 ) BAT MR A2 ik
AR E RN 1.748 v/hm® (1 AEAEBATAR) (1.967 t/hm*(3 FEATBATHR) 4.704 /hm* (5 4EETATHR) . 1 R4
3 AR A BATRBRAE [ /N T LR A AR (S AR AR BATARERAE B A S T PR L 13 AR AAZ AR
(3.30 t/hm®) P 1.4 4% | 5 151 5 2 A 2R B BERZ AR AR (3.525 vhm?) % Y 1.3 4%, Wi 5 10 75 38 4F A= Tl AA Akhsk
AR 2 4.53 vhm® T, R BT MR — A R BE T B0 A AR LR R 8 7 Bl 2 AR K TR
PRI 3 B R B O AR S R BRI AR A 23500

4 itig

4.1 EMEwREAIE

PRI R IR S5 F8 5 A ST D E T MR A B T B A 7 — 8 BOMEE . BAT IR SRR AR, BAT R h A=
K& ARFAERE S AT, AR BATAE Y, S T AR 5 8 R e 1 SO S S 7T A K i A 2
FREE | A AAERFSE X35 B BT AR i s P A6 5 38 T 50%—60% LA F B[R] —4FE % (1 4R 2R B 3 4R A% 5 4F
A2 ) SEATIIRRE WA AT N 7 b AT TR A S R IR AR v AR i A g 6 Al A A ) ST
P AN AT A S N, X5 R0 55 46 R RS kAR AT ST A — B v i AN
)4 B AT A i 1 R AN AR TR

BEIT ELBATBRk AR YRl 16.204—23.202 kg, T X1 95 46 &) pg KU X B AT BARR AR 40 0.63—1.32
kg, FL7EFESR S84 2 E d R T B AT Bk A= Wit 8.2—35.4 kg T BN, BPE =212 K H L BAT bk A 1 B
XK 15.375 kg, FFARNPTRAMRA: Y — 22 AR, BRI B AE Y — M AE 13.0—20.0 kg, 24T
A= KN B TR

ARSI 1 AR 3 AR S AR BATMA i 43 51 R 20.254 ,25.036 1 55.685 t/hm®, HJ& T &R
A R S DX RS S BT AR A3 26 W (14.89 ,10.49 12.76 t/hm?) "V FIDU I K T RIS R BAT AR I3 2E Wit (14.47 |
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17.76 1144 v/hm®) ' »' | X RE 54 HF9E X AR 0F B BF 2 2B r NS 6, BRL R BT E
He R AT e, A E IR 9 63.0% L) I X 5K BB AE G AR YR Y 62.87% 3K,

BAT ARG 3 5o i i 3 A e HUEDR B, 5 P gT 4 R 22 Sk . WiV % 0.606' "
PG 22 A 0,649 BRI ATIE X X A 04801 DU NI 74 0.525'%) fE Kk FHH 0.3847° K H LN
0.331'%" R FE N 0.560" VTPE KX LK 0.387%2  ARBFFTACH 0.196, B B /N T FiRBFFEX . BTN
BT, WA PR [ G ST A A R A SRR R Ge T, DR TG v X 43 S A ket o By e T AR &0 0
IR SEAT AR A AL B 5 A < 1) RASEAT S ey, 7 ) il — 3 L P 1) 2 2 B2 S A A AR %05 2)
SR HBAIRE 3200k 7 5 3) i AR AL B0 DR Dy TR AR IR (AR 25 SR AF 22 5%, AR
ORI (1), k% AR DY — 2, LIRS s B /INE FEARTE, BuAh, 2 7E B 0 I
JEH T BT S TR M LIS R T 28R EARRrE, (MRS EMA T8 MBI R
SR A T = (10 Ml 3R o2k i U AR A b 0 o A e ], IR, 28 7 sRRE RS B A i i
AR R L A ST X BT AR 2B A B 300 B M 3 AR M BATAR, BEAEBR AN £ 2 IR, UM ARAE— K
EOE YIS o7 (LA N 5 5 e A SU I N L N3 7 NA ot /b= X (NS E S [
4.2 BTG E

FRMAES RGP & A0 B RS AN SRR A 1 SCEE R T, IAEF S BT & 48 B SR R B WLl
% 0.468—0.521 gC/g' ! WG £31R] 0.465—0.472 oC g7 VLV R 11 0.463—0.491 oC/g'"™ B RIATHEIX
F1X 0.451—0.531 gC/g""™ PUJIK T 0.467—0.479 ¢C/g'™ . AWFFEIMS BAT K45 E S HF N 0.466—0.483
gC/g, GEMRGIRAM LI IR BRI —E 25, Ji 06, WIHE ST &4 E SikFE R 0.436—0.463 ¢C/
g W 22454 0.468—0.509 ¢C/g®  PUIIHEHERRAT K 0.454—0.530 ¢C/g"™" DU AR ZEIAT Ky
0.489—0.522 oC/g"™ AEPUTTFRIAEAT 0.472—0.513 oC/g! ™ | T HAWFFE BT T & 88 B & i R/ NI T
WA, IR R AT TS R B P R RN 25 B AS [R) 10 A 22 31, 2 (] — Al EAS TR) IX 3t A A [
B, IAZH 3 DX SR A A Xt 5 B R A 5 SN, A REARIE R v b b T P AR BT

XI55 % SR RIS B MR ik s R T, T (1—2 454 ) B A =N 7.55 v/hm® | 1T
B (3—4 F42) 2 5.32 vVhm® TR (5—6 F-4) K 6.47 v/hm? | HLFEEY SR 038K 20k Sh Pk R 31K
TARWFITN 1 454 3 4R 5 AR AT AR M5 i i (10.490 . 11.802,28.226 t/hm> ) , ELFifi4F 84 1 5 K 1M A<
B, ABAHFIE S RAME T2 1L (30.4 v/hm?) A2 (30.2 vhm?) BATAR-G0A 1200 ) o e fI% T F [ AR ARk
YRS (57.07v/hm?) P WA v 22 S5 RS R AR AR R LN R

5 it

DMGT R BT B AP 1 4Rk 28.147 v/hm® 3 4424 30.889 t/hm’ |5 4F/E K 57.763 t/hm”; Hi
PIFRE 148 20.254 v/hm? 3 4F4 0 25.036 t/hm® |5 4F 40 55.685 t/hm? ; Fk T 48 8 )2 43 51 o~ 6.522
4.325.0.347v/hm?, H 144N 3 R4 IR Z AWt o 3,5 4R 4 DIE R 2 AR W it ol 3 5 SE s )2 93901 K
1.371.,1.588 .1.731t/hm” , HLFARA4F 15 B 38K 02 48 i

D MIT BB R e B EZ & EN 0.466—0.483 oC/g; MR HEARZ0R & 0.474—0.489 oC/g; KA
JZ4 0.472—0.490 ¢C/g; SEHIBHIZ N 0.213—0.276 ¢C/g; T IEAAHUBRF-2 5 5 22.597—26.980 ¢C/g, AN
[ AE IS BT AR A 25 R G0a A 70 ) 131.273 .139.089 . 167.817 v/hm?, FEAE & 59 34 K i 884 0, He rp ke 4% 2 Bk
fiti i 7050 h 13.627 13.819 .28.419 v/hm?, (i REGE Lk Aif & 19 9.935%—16.935% ., SELHLHE Y2531 0.307
0.369.0.420 t/hm*, /i 0.234%—0.265% ., + 32 A HLaAs it 53 51 R 117.339,124.901 ,138.978 t/hm?,
82.815%—89.799% , HLifi#i e AT LR T Z(0—30 em) . B RG> FAS S5 32 >HZE >
LA 2

VML E B MAS RGN M RAEF 2 & 1 440 1.748 v/hm® 3 4F4: 1.967 t/hm® |5 4 4.704 +/
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hm®, BEE P IE BOBEC  BRAT R S B0, 1k 5 AF A b, JERRAR 1 52 Bl ) VE K 1l 13 AR A 2 KK (3.30 v/
hm?) 2 {1 1.4 £, IR £ RIS AR PR A= B B (3.525 v/hm?) 28 (9 1.3 435, 1 55 11 PG 38 4FAE A MR B AR [
T 4.53 vhm P REE R BATHIE— AN FEIBREE TR AR, ELRE R B ) B I OB K g DR,
T JEE R R SR AT MO 24 4 R A X A SR BE R A A
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