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Abstract: [ Objective ] Wetlands play an important role in the global carbon cycle, but in estimating their carbon stocks, a number
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of uncertainties need to be settled. The aim of this paper is to quantify ecosystem carbon storage and the carbon sequestration
capacity of the seven natural wetlands, and explore rules for spatial distribution of the wetlands along the environmental gradient
of the permafrost transition zone.[ Method ] Ecosystem carbon storage (ECS=vegetation C storage and soil organic C storage), net
primary productivity (NPP) and annual net carbon sequestration (ANCS) of seven kinds of typical natural wetlands (C: tussock
wetland, G: shrub wetland, M: Alnus sibirica wetland, B: Betula platyphylla wetland, LT: Larix gmelinii-Carex schmidtii wetland,
LX: Larix gmelinii-Moss wetland, and LN: Larix gmelinii-Sphagnum spp. wetland) distributed one by one in an order along the
environmental gradient of the transition zone of the Daxing’anling permafrost in the cold temperate zone were measured
sychroneously by using relative growth equations and Multi N/C 3100, HT 1300 Solids Module (Analytik Jena AG, Germany).
[ Result ] Results show: (1) VCS of the seven wetlands varied from 3.60 to 62.18 t-hm 2, exhibiting a skewing trend of rising first
and then decreasing along the water environmental gradient of the transition from marsh to forest; (2) SOCS of the seven
wetlands did from 179.47 to 320.81 t-hm™, and the SOCSs of the forested wetlands (except Wetland M) and shrub wetlands were
significantly or 56.4%-78.8% higher than that of Wetland C by (P<0.05) and 32.0%-50.9% (P<0.05) higher than that of Wetland
M; (3) ECS of these wetlands did from 183.07 to 347.14 thm 2, and ECS of the forested wetlands (except Wetland M) and shrub
wetlands were significantly or 64.0%-89.6% higher than that of Wetland C (P<0.05) and 28.1%-48.1% higher than that of
Wetland M(P<0.05), yet the proportion of soil carbon stocks in the forested wetlands (82.1%-96.4%) was lower than that in
Wetlands C and G (98.0%-98.3%); (4) NPP and ANCS of the seven wetlands did from 6.76 to 11.22 thm *-a™' and from 2.97 to
5.37 thm-a™', respectively, and NPP and ANCS of the forested wetlands(except Wetland LN) were significantly or 26.9%-61.4%
and 30.5%-66.0% higher than their respective ones of Wetland C and 38.6%-77.2% and 41.4%-80.8% (P<0.05) higher than their
respective ones of Wetland G. [ Conclusion ] Therefore, the ECSs of all the types of wetlands in the cold temperate permafrost region
were relatively low, reaching only up to 46.9%~89.0% of the bottom value of the peat land carbon reserve (390-1 395 t-hm’z) in
North China, and on the whole displayed an increasing trend along the environmental gradient of the transition zone. Carbon
sequestration capacity of the forested wetlands (except Wetland LN) was higher than that of the shrub wetlands and tussock
wetlands. And the former was slightly higher than the estimated ANCS of the global terrestrial vegetation (4.1 thm>a™), the
latters were equal only to 3/4 of that.

Key words: Cold temperate Daxing’anling; Forested wetlands; Permafrost region; Ecosystem carbon storage; Annual net carbon

sequestration
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AN IR BEIRE . BORIEVE . MBI .
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20 mx30 m BEHl, R E 21 DhRMEREM . AR S
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Table 1  Soil physicochemical properties of the seven kinds of natural forested wetlands typical of the cold temperate zone permafrost region in

the Daxing’an Mountains (0~40 cm)

IKAL VR i + IR Soil temperature /°C
T A
Water level Thaw depth
Wetland type 0 10 20 30 40
/em /em
C —~7.31£0.80bc 115.1+0.6¢ 2.56+0.42d —1.67+0.02a 0.94+0.06a 3.17+0.03b 2.99+0.08a
G —14.53+2.49ab 113.0+0.7f 0.55+0.15b —1.29+0.07b 1.58+0.05b 3.41+0.03¢ 3.22+0.01b
M —5.84+3.88¢ 105.2+0.1d 0.48+0.28b —1.27+0.01b 1.58+0.01b 3.48+0.02d 3.43+0.01c
B —10.49+3.15abc 70.0+0.5a —0.21£0.02a —1.3240.03b 1.94+0.04c 2.50+0.06a 3.21+£0.01b
LT —13.87+3.67ab 80.2+0.7b 1.63+0.26¢ —0.39+0.04d 2.22+0.03d 3.82+0.02f 4.24+0.01e
LX —-15.96+0.97a 95.3+0.9¢ 2.87+0.65d —0.60+0.06¢ 1.64+0.06b 3.62+0.03¢ 3.88+0.01d
LN —8.09+0.95bc 108.6+0.7¢ 1.14+0.33bc -0.66+0.01c 2.734+0.03¢ 4.75+0.01j 4.50+0.20f
o AR L 2 fki
1A AL
pH Bulk density/ Organic carbon/  Total nitrogen / Water content/
Wetland type C/N ratio
(gem™) (mgg") (mgg") (em*em™)
C 5.37+0.04a 0.88+0.31a 117.2+62.2a 8.83+3.98a 13.00+1.05a 1.59+0.52abc
G 5.11£0.18a 1.15+0.29a 103.3+39.8a 8.23+1.15a 12.30+3.01a 1.50+0.24abc
M 5.21+0.11a 0.95+0.33a 166.8+120.7a 12.77£7.70a 12.33+1.89a  2.12+0.79¢
B 5.22+0.20a 0.92+0.34a 169.3+130.6a 13.10+9.78a 12.77+0.57a 1.10+0.46ab
LT 5.24+0.14a 0.88+0.31a 112.7+81.9a 8.53+6.21a 13.771.65a  0.88+0.28a
LX 5.24+0.21a 0.79+0.16a 88.7+71.3a 4.80+3.97a 18.60+0.40b  0.82+0.26a
LN 5.11+0.11a 0.89+0.36a 161.3+78.1a 10.03+3.4a 15.5742.47ab  1.85+0.56bc

e 1) C: WEAHEE, G: MEMNEE, M: BFRBEE, B: AMGHE, LT: BHAERIHEE, LX: EHMREHEE, LN: &
AN REETRTEE . TRl 2) F—3H /NG FER R RS A FESEBE 2 5 B3 (P<0.05) . Note: 1) C: Tussock wetland, G: Shrub
wetland, M: Alnus sibirica wetland, B: Betula platyphylla wetland, LT: Larix gmelinii-Carex schmidtii wetland, LX: Larix gmelinii-Moss

wetland, LN: Larix gmelinii-Sphagnum spp. wetland. The same below. 2 ) Different lowercase letters indicate significant differences between
wetlands ( P<0.05) .
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Table 2 Relative growth equations for Larix gmelinii, Betula platyphlla and Alnus sibirica var. hirsuta, forest constructive species of forested
wetlands in Daxing’anling of China

A iNits Mot K a YRR . Bk
R
Species Tree age /a DBH growth /cm Growth equation for biomass Significance
T Trunk W =0.031 7D 2¢3° 0.992 7 0.000 0
4 Branch W = 0.005 4D %282 0.954 7 0.000 0
PLALTE Wit Leaf W=0.014 1D '¥13° 0.959 3 0.009 6
35~60 0.10~0.26
Larix gmelinii {2 Bark W =0.3354D "> 0.989 3 0.000 0
W Root W =0.009 5D 2%77° 0.976 3 0.000 0
2 Tree W =0.131 9D >*47 0.994 9 0.000 4
T Trunk W =0.052 9D >°638 0.908 5 0.000 1
4 Branch W =0.000 2D *7%%2 0.929 7 0.000 0
1 HE I Leaf W =0.000 2D >3840 0.904 1 0.000 0
20~40 0.31~0.35
Betula platyphlla W Bark W =0.001 3D 27120 0.993 0 0.000 5
R Root W =0.599 5D 92! 0.948 2 0.000 2
2 Tree W =10.019 6D >4 0.930 7 0.000 0
T Trunk W =0. 107 7D %7 0.990 1 0.000 0
A% Branch W =0.008 2D >%4# 0.952 0 0.000 4
EHx
W Leaf W =0.002 5D 2% 0.9772 0.000 1
Alnus sibirica 20~30 0.37~0.40
7 Bark W =0.000 6D 2! 0.992 2 0.000 0
var. hirsuta
R Root W =10.210 3D '4° 0.974 9 0.000 3
M Tree W =0.2393 D '#%7 0.992 8 0.000 4

. W E¥E, kg; D: B8, cm, Note: W: Biomass, kg; D: Diameter at breast height, cm.
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1.6 HEAIE

SCHEE R ] SPSS17.0 A EAT RN R Ty
Z3Hr (one-way ANOVA ) , R/ 2% Fik
(LSD) 43 b AR HE AL 1] i) 22 S, I /K Pk
H M a=0.05,

2 4 R

2.1 RHERIGKAF T XBFEMBERKREE
HIZE 3 RIHI, RGLIGTKATRLIX 7 BRI

Sk 4 BRBRARIEEE (J5 AR TR I EETRERR SN ) G
F T EMNBEMENBE 5.1 f5~163 f5F0 3.2
fE~11.0 55 (P<0.05) ; 5 FPERARIEERAE WA fiF
= BURAR R TE IS B FREE (B T HAL 4
PR 0.5 fi5~4.2 %) . MRS EEISTR
F(RERTREMHE 0.6 M5~251%) . BRGEE
(BEETRE 0.8 %) . J5 AN B VA 1) HLg
RIS R B HENR RS T ANAPE (0.4 £,
P>0.05) o BHIL, ZEHA K2LZ08 K A TR+ X KSR
T L e A Y 3 O ol PR A B R B S TR

PERIUM At (3.60~62.18 thm®) FEE2%  FRARAY A AL A L

F3 BRETAHNRIGKAFLX 7#HXABFERMERREERESE

Table 3 Vegetation carbon storage and its allocation in the seven kinds of natural wetlands at Mohe permafrost sites in cool temperate
Daxin’anling of China

T 2 Wit & Carbon storage/ ( thm™?) Y e Allocation/%
Wetland TR EAZ AR JHVE YR LiER FI NS HEAZ AR JHVE YR
type Tree Shrub Herb Litter Vegetation Tree Shrub Herb Litter
C 3.03+0.49b  0.57+0.11a 3.60+0.49a 84.20+2.09  15.80+2.09
G 1.99+0.46b 2.57+0.44b  0.62+0.07a 5.18+0.10a 38.42+8.58 49.61+£8.53  11.97+0.23
M 17.21£1.52a 1.01+0.27ab  1.29+£0.13a  2.30+0.54b 21.81+1.70b 78.91£1.21  4.63+0.86 5.91+0.93  10.55+0.78
B 30.05+4.79b 0.95+0.23ab  0.65+0.15a  3.66+£0.35¢c 35.31+4.86c 85.10+1.67 2.69+0.37 1.84+0.63 10.37+1.30
LT 58.45+3.87¢ 0.77+£0.07a 0.78+0.32a  2.18+0.56b  62.18+3.58d 94.00+0.87  1.24+0.15  1.25+0.59 3.51£0.21
LX 39.00+£5.91b 1.40+0.54ab  0.47+0.10a  1.06+£0.23a 41.93+£5.77c  93.01+1.59  3.34+1.57 1.12+0.32 2.53+0.32
LN 9.49+0.89a 0.76+0.09a 0.80+0.08a  0.89+0.17a 11.94+0.80a 79.48+2.17 6.37£1.06  6.70+0.80 7.45+0.49

T2 P B U 22 5 AN [E] /NG SRR3R 3 AN (] 008 b 25 A A o sk it o 2 % 1 #( P<<0.05 ) Note : Different capital letters mean significant

difference significant difference between wetlands in vegetation carbon storage ( P<0.05) .
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WAEE (18.5%, P>0.05) ., Kitl, FEIRM K242
Ay 75 AR VR A DX 156 Tt ) - S A i V' 3o U T S
HENTBES BB E (BIREERRSN) i H
T ERGEES BN ARG

FEAE H 2 [E] b, BOANEEERT 508 0~ 10 cm =ik
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Table 4 Soil organic carbon storage and its distribution in the seven kinds of wetlands at Mohe permafrost sites in cool temperate Daxin’anling
of China

{27 Wetland type

B

LT

LX

LN

65.41+1.49ABCb 82.47+4.62Cc

69.48+17.99Cb
27.56+2.61Ba
12.96+0.21Aa
23.49+0.33CDa
22.39+0.77Ba
24.42+0.89CDa
23.16+0.17BCa
20.31+0.45Ba

20.92+0.80CDa

69.52+7.73Cc
20.49+2.39ABab
18.92+3.35ABab
21.72+4.00CDb
19.18+7.85ABab
15.45+3.71ABab
20.16+1.15Bab
10.79+£2.99Aab

6.26+£0.81ABa

76.69+4.44BCc
36.42+5.54Bb
25.33+2.45ABa
25.61+4.33Ba
18.35+0.47BCa
22.59+2.68Ba
20.05+0.64BCa
19.75+2.70Ba
19.27+0.87Ba

16.69+0.27Ca

62.11+5.04ABb
62.87+£5.09BCb
24.92+3.23ABa
20.23+1.45ABa
25.40+1.59Da
24.45+0.15Ba
26.41£1.05Da
26.54+0.42Ca
23.13+2.48Ba

24.75+3.57Da

+ 1R

Soil depth/cm C G M
0~10 57.45+2.94Ae  67.27+8.19ABCc 53.26+8.67Ac
10~20 11.44+237Aab  44.10£11.18BCb 47.33+2.10BCc
20~30 16.19+0.76Acd  23.21+5.09ABa  28.90+3.35Bb
30~40 17.68+1.02ABd  14.96+1.41Aa  25.75+2.75Bb
40~50 15.40+0.47ABbcd  24.08+0.61Da  12.71+0.49Aa
50~60 14.07+0.81Aabed  22.77+0.94Ba.  10.82+0.27Aa
60~70 12.06+0.11Aabc  23.64+1.83CDa  12.48+0.74Aa
70~80 12.17+0.36Aabc ~ 27.91+2.59Ca 9.94+0.97Aa
80~90 12.45+1.30Aabc  21.48+3.55Ba 6.67+0.81Aa
90~100  10.56+0.59Ba 25.69+2.38Da 4.80+0.24Aa
A1l Total  179.47+0.75A 295.11+11.64B

212.66+13.17A 310.10+21.60B

284.96+4.96B 280.75+18.33B  320.81+5.55B

TE: AFRS 55278 VH PR AL (0] A MLRR At 1 22 3 35, R R)/NG 5 B3R b 3822 (AL LA A e 2 5 3% ( P<0.05) &

Note: Different capital letters indicate significant difference between wetlands in soil organic carbon storage, and different lowercase letters

do significant difference between soil layers in soil organic carbon storage ( P<0.05) .

WREJZE(32.0% ) F1 10~100 cm KRR % 3 2 ( 5.9%~
9.9%) 5 FIMETEEE . V& M HA & FVHPERITE R U8 i
BEVRVER] 43 0~20 cm SR EEZ (19.4%~28.9% )
1 20~100 cm kA% B2 (2.2%~8.9% ) 5 A
BTG AABESIREET] 7 0~ 10 cm (= Bk % % 2
(22.8%~27.3%) . 10~20 cm HHRHEZE (13.0%~
14.9% ) #1 20~100 cm AR FE)JZE (5.1%~9.5% ) ;
EHRMBEASr 0~20 cm FEREEZR (22.3%~
25.0%) . 20~40 cm HERFEE (12.1%~13.6% )
F140~100 em AR EE)ZE (2.3%~6.0% ) o W& TH
R A e B I T 0 E A TARTR, (H A
87 55 00 R o i R ) A A R
FEARTAS 0] L, V5 R & R S TE i AR
BETE 0~10 cm HIEE%E B E &S T RANBRE
33.5%~43.6% ( P<0.05) ; HEMNTRPEER 5 FhARMA
HTE 10~20 cm HHEREHE FH & T HEABEE
218.4%~507.7% ( P<0.05) ; TR#IBEE. HHEH
FAE 20~30 cm )2 B & T ENHPE 70.2%~
78.5% (P<0.05) ; EAMIHEE TR FA ST IRTE
30~40 cm )2 W m THE AT AL HETE
(71.2%~98.7%, P<0.05) ; HEMNFPE . HAHEARE.

TEIAAEEZEVHEPE (40~50 cm 2 ERAN ) Meikit
WAV BBEVHVEAE 40~100 cm 4% T3 2R T
EETERGIBEMENRE (44.4%~4352%F
41.0%~143.3%, P<0.05) , IMy&MPA& B IHELE
40~80 cm TIEZE R EE T EHAMEE (71.0%~
102.8%, P<0.05) K& 40~50 cm #l 70~80 cm +
B2 R ERTHEMEE (41.0%~65.7%, P<0.05) .
WG - JE Rl 235 U o Y BB B KT 43 A L Ry
AR 32 (0~100 cm ) — K TN
BB ARARIEPE (AULE 0~30 cm HIEJR R T R4
BE) , BAGEEAS EHE)ZE (40~100 cm) —
JBEXSI AR TV N TR B R A, 4 i ZRARTEE
23 AMZRBKAFLTRRARBEFEMESES
iEE
RLBEWE AR X 7 bR IR BRI () = 25
RGRAE A TE R E 2T (B2) o £BEERA
) 25 R GERR A B 4Y A 7E 183.07~347.14 thm * 2
B, o, BENEEE. AAMEBEE. 3 Mk AR
B3 & TR NBFE M E R AGTEE 64.0%~89.6%F
28.1%~48.1% ( P<0.05) , {HHT 5 FpiF P2 2 ]
AT E (7.5%~15.6%, P>0.05) , BHK%H
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[ ) Soil I #E%) Plant
400 B s )

B
> AR EF
< 300F -

& A
[}
&
2 200 A
g
<
<
|}
18 100
=
B
0

C G M B LT LX LN
FEHEZE A Wetland type

120

00F ™

60

401

[ 43t Percentage/%

201

C G M B LT LX LN
HE#25H) Wetland type

E: 1) C: WAREPE, G: EARE, M: BARBIEEE, B: AMHEE, LT BHRETHEPE, LX: FBIHREE28HEE, LN: %
AR R ER IR . 2) KREFRERFFRARA FZEANRE #2557 % (P<0.05) . Note: 1) C: Tussock wetland, G: Shrub wetland, M:
Alnus sibirica wetland, B: Betula platyphylla wetland, LT: Larix gmelinii-Carex schmidtii wetland, LX: Larix gmelinii-Moss wetland,

LN: Larix gmelinii-Sphagnum spp. wetland. 2 ) Different lowercase letters indicate significant differences between wetlands ( P<0.05) .

B2 R 7 R RARIE PRI A 25 3R G A DL A 1 S H e

Fig. 2 Ecosystem organic carbon storage and its allocation in the seven kinds of natural wetlands in Daxing’anling of China

FHSREMNBEERHEBLALRE (BT 28.1%,
P>0.05) . BIL, ZEHRA K408 K A R+ X TR
T b 14) A4 285 2R 0 0 A 3 Y PSR A R R S
TR EE S BRAIREE (BIRIEEERRSN ) AT B W%
1o TR NV LR A T I AR A

FE TR B FNVE AR B 10 1 75 2R Gt fith o DA - 1
it B 5 A XL A7 (98.03%~98.28% ) , AH B
WA RO R D E (1.72%~1.97%) ;5 1AM
RS R GE kG AT DL B R A i O A b A
(82.09%~96.41% ) , {HAH Wt fifi & T i LL A0
ARRMR RN (3.59%~17.91% ) . X Ui HE
R AR DI RERY 7 XA BN 6], B ATE PRI
DAV 2 LATE 11 i Jr 0B ik 3R it A7 A 48
T ARARTE I U LI 8 A 5 R SR A A
Pl XAEAER R -
24 KMLIBKAFLRXRRRBF BB SV

REFHEFESERE

MR 5 ATAL, R2SLWS K AT X 7 FiRIRTE
PR A 7 J1(6.76~11.22 thm >a™')
FIAE S [ B HE (2.97~5.37 thm a ') SFEE & %
5o BAERE. HHIBE. JEM RS EIRE. &
I B8 DS VR R 1) AR B 1 ) S A 7 g R A e e i
FEETHEE (26.9%~61.4%FH1 38.6%~77.2%,
P<0.05 ) FI#EMNEE (30.5%~66.0%F1 41.4%~

80.8%, P<0.05) , i & A U i i T 2 {0 s T 5T
IATBEE(15.0%F1 20.1%, P>0.05 )FIHE T P 18.2%
il 21.5%, P>0.05) , H 5 FEsRiEEHEFRE
R AR R R A D) B T R AR TR
7 Wb B IS TE R RN VK I A Dl ok B VE T 20.4% ~
40.4% ( P<0.05) , FEBAF 0 [ Bk i d 3 i T HAh 26
1 21.8%~47.5% ( P<0.05) , 15 ATEEEFIHEN
FEHFIE (2.8%F1 2.0%, P>0.05) . Ik, FEiRAY
TR LBE 75 R = DXV T b A A B 9 7 )
A e ] e ek VO U A AR R 2 B AR AT R
(V&M RA VR EE TR bR AN ) 3 3 TR AR S
HERE 1AL A IKE 1

UEAh, 7 PRI A A B2 G A 7
VAR e [ e A AN ] o AR B 9 A 0 A 7 AR
HrE i AR Z 2 REM N ERRE (BREST
HiAth 4 Fp ZRARIHE 16.0%~59.5%F1 23.0%~63.8%,
P<0.05) >FIMEIRFFITE M A EEISVRE (B E R TR
P& 22.0%~37.5%F1 25.5%~33.2%, P<0.05) >F
AR TR RNV RS e R BE TR 5 ER)Z S IVE AVH
B ESTHRKIEBE 97.4%~165.5%F 42.9%~
166.7% ( P>0.05) , FRARIEFEHEAZH X AR HAH
UT; ROAS 25 IR TR I AR 3 = T AR AR
TR 107.3%~588.1%F1 89.6%~544.7%( P<0.05 ),
FRMTB B A A BAR AT . Ik, 7 FEGE
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Table 5 Net primary productivity and net carbon sequestration of the seven kinds of natural wetlands vegetation in cool temperate
Daxing’anling of China

A WA J) NPP/ (thm™a™) TR B VNCS/ (thm™a ')
Wetland type ¥ AJZ Tree #EAK)Z Shrub HiZAJZ Herb HEHY Vegetation ToAJZE Tree WEA)Z Shrub HAZ Herb Hif Vegetation
C 6.95+£1.02B  6.95+1.02A 3.03£0.49B  3.03+0.49A
G 0.77+£0.17B 5.99+1.01B  6.76+0.84A 0.40+£0.09A 2.57+0.44B  2.97+0.35A
M 6.08+0.06A 0.35+0.05A  2.89+0.21A  9.32+0.14B 2.75+0.02A  0.20+£0.05A 1.2940.13A  4.24+0.11B
B 7.88+0.44B 0.36+£0.03A 1.48+0.34A  9.72+0.12BC 3.57+£0.26B  0.19+0.05A 0.65£0.15A 4.41+0.15B
LT 9.14+0.40C 0.29+0.06A 1.79+£0.89A 11.22+0.59C 4.39+0.24C  0.20+£0.05A 0.78+£0.32A  5.37+0.24C
LX 7.42+0.11B 0.39+0.04A 1.01+0.21A  8.82+0.28B 3.45+0.10B  0.28+0.11A 0.47+0.10A  4.20+0.07B
LN 5.73£0.15A 0.32+0.04A 1.94£0.15A  7.99+0.09AB 2.68+0.07A  0.15+0.02A 0.80+0.08A  3.64+0.07AB

R AR G A 7™ 7 5 AR i e B 15
RS T AR R S P R O3 A, EAR)Z
AR Z RN SR AREFIENR > 5 Fhiak
YUSTERE

3 3 ®

3.1 RARBFRMEHRES

FEIRT KDL 75 AR - DXV V36 T8 M F A4
i F2 VH Vb 3 0 ol PR B 2 S T v R AR A M S
BRI AALEE, 5L R AR ES R+ X K H
L2575 P R DX R R 5 T b 1 L e o Y o D
Ay ERBE AR B L AL PR — 8, X RE S A
FEDK A . IR SC R AR 55 A A 25 5 DL B AR F
FEPHEIN T VBB (P FARE S TE I AE A U
IREETRTE ) Ao 2T A Bl il A 12 Y 2o O ol 22
BHE AR, AT H VAR AR i I
PR R AT B B, RS NS R B K A3 I, R
UIE R T B NREE . BENREE . BARIREE . e
TBEE . TR B ROVEVE | TR I PA BEIS TE I R E A
TencdEyRve (Hop, Al A MR AT m, K —
Mo SRR RS, 1 9 A D) Ak 1 45 b A XA
B, V&M AR R EETE AR, KO E, YR
P 5 2J VAR D A T 7 T A8 5 R T 35 R P 6 Uk i
BB, KO m FRiE TR E) (£ 1),
o R N TR B RTHE N B T D TR R 2 S
1) AEL DR B G B AE XA /0, T I 8 28 VR B R
A& I 5 TH I3 B T 7K A7 R 1) e it A BT IR, il
FLAE Bt it i v R P R AR AT 5 5 RARRIE

VAT TR 2 At B AR A s, (E i T O b
F A B AR, SIEFE AL . T8 A ] B A Kk
FEETMBA T ZESR (ERKFEFHIKAE-5.8~
~16.0 cm; MRS TE 25~55 4F; T 5 AR A K
#0.12~038cma') (£ 1MFE2) , FELTT
T B L A 5 A B TR AR B e i e A s, 1
HETB PR S 5 AN EE TR R By, M BRHIEEE S %
HFAJE B BETR R, Hl 5 FhZRAKTE 6 00 ML Wl bk i
VR I VY R BRI R A

7 B IR SR VRIS R R At R 5 G AR
ettt AL THE 40~64 thmPYHIL, BABES
THENTR TN B A A TR 555 T WA U8 I S8 VR AU AH >4
T HFBRER 9.0%~13.0%F1 29.8%~54.5%, [HE
TRV AN S S VH S N BRAEAH L (88.3%~
104.9% ) , T #& W FA 3 BV R 4 0 O B BRE
(97.2%) o i, FERA KL A+ XA
HETHTE . V5 T PA EE SV PR R TE R 5 B TR PRATL B 1Y
e fitt it 55 A6 7 ARARAE A 1 B it o AFDUT 17T B AR
TENRE S Sy 2 PR MR EE (B TR RS i i
Ve IR EETREE ) A B BB fift £ 5D Tk 7 bk
32 RRBFERHTIFHRMEE

FEUR A KLU TR R - DX VH R L - S8 e i
BTN T R IENR RS 4 FARMRIBE (B8
MR EERR AN ) >FNTEE S B A TH A AL AL
PE, SRMLIRIERTIEE SR + X A A L2 Pk
TR 2 DX R SR TR 6 00 1l 1) - S T 0 Yl R B A
JE S IR A PR — 8, RN R8T IR W
1) 6 o J2 RS B85 Vi 3k Y i 7K G B 058 R R I B Ok
S, SO ) - SRR A R T P S s e
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T R 422 U A AR 4 IX TR 5 1 1) e o 2 TR
WL A K S AR B A S VR R S B R TH
T HER RS HoAh 4 FpaRpRiB ARtk 5
i A M Rl ity ot S S AR A i, ENTR I 0~
100 cm )2 A6k % B X EARTEETE 40~100 cm
)2 B B — R AR TV AR R R ARV
(WL 4), T30 MY a0 it it i 25K T HENE
FERHAL 4 FhARMBE (BAMBEERS) o &
TR AT A5 12 00 Bk 2B X AR 1 i R AT g A
FEW T RN . —J& B AR PR ] REIE AL Tk AR BEVE
] VA A B s R ) R B B, B B e 2 50T
TRAXRERFETRIOW, K THEEREME, o
AR KA TTRERE S TR K2 . B EEE
40~100 cm 22 BBk 85 BE AR XA AT e 2 Hy T H 4k
TR 27 KM B A S B, TEVE TR B i) 22
W T A B AR TE PR

BeAh, 7 FPEBEISEW L i (179.47 ~
320.81 thm™? ) @ T & [ KSR R 35 + 18 i ik 2
(109 thm2) B4 1.7 4% ~3.2 A5 HC T ARAR LSt B
(85 thm?) B8 22 ff~4.1 1. LR R ILEEWE K
IRV DR B b S B T T BB T AR AR -3
33 RABFERMESTREHREE

FEIRAT K2R AR L IX TR AR S &R
5 e fith e T 2o Y T PR AR S I DAV S ARG
# (CBARHBEERIN) ML HEE S TREMNEES
EHRBEN AN, 5RSLWSIE R EE S
T T DR SR TE R 1 A6 25 R G e £ 1 0 Pl 26
BB SR | B A P K L B R £ X
T A 2 R GRS A IR —3, bR =
AN [ A 5 R0 D0 = A A 1L A e i o 2
Bl S K - S it e RO B, DL i
A, WO S R G R K
LI T 1 A e i o S b B R A, - M i
EIBE S, B EAERAHE, BOtA S RS b
SR RO A 5 RS T TR DX AR B A
it BRI S, A SR L R
(T NVR RS AR bR e — B 0 35 o TR VR R AR
HMREE) |, WOLAER R it 2 s

FEPRMF R LW AR X 7 Fh KRB R AY
(RS R G fif i (183.07~345.40 thm *) At )7
BB R G mAER (125~149 thm?) P8y 1.2
f5~2.8 fi5, AT A7 U8 se b A 25 2R G0 ik it i

(390~1395 thm *) "I FFRAA A 46.9%~89.0%. #K
FEIRAT R LD R A+ X RIRTBEF IR A A 5 5
Gt fit i o AL BRMAER T AL e e . R,
AL F A6 7 Ui e b B 2k B R 24 W K AR X, PR
B RGRAERAIN D FEARR 2R i — 2
AR 508 H IR S S, BT IR bk
) o i £ T B L AIK T T
34 RABFEMERSVRETHEESRE

RE

FEWRHT R LB 7K A TR = DX T V3 10 b 1 R
WA 7 77 5 A e Tl e Y o VA BT A B A R R
PRIBPE B T R AR BERIE AR ARk, 5K
F9 LR SR T P 28 10 B R 40 0 A 7 T 5 4 e T
VL AR (B RIREE S P
BESHENAESHENBE) PIH—8, 5KM8%
P 0 g R 2R R A S S A (452 ) — R B
HESM) PUIR—8 X e 4 XA A
A R RRIE BB R BURTRIA G 2T HA B 50
Az 3 5 A Ve [ il e T D R AR R TR
B SHENBEER, #lie B BAEEWNA T
JRDR s — 2 ARARTE PR A R Vs T 1 45 M 55 B ATE I R
HENRBEE SR, WK THBRDERER AR, S5
HA I 5w BE; —RAMWEE (B
B FMEREE . VA e I EETHEE ) /) 0~40 cm
+THEN A G ER TEANBESENBE
14.1%~54.4%7F1 21.9%~59.2%( A GEJE T4 + Rk
SRS TR L Z AR ) (W& 1),
1] BEAT B T 42 R A B A = S TR RE D .

7 Pl RSRIB R A R I R = T (6.76~
1122 thm™a') 5HA T ERIAHGGWIHE =T
(6~14 thm™a ") B AH—3; (HARMIBEAIETR
AT BRI A 7= F1(10~15 thm a2+
BT RRAE (—20.0%~12.0% ) , HATEEFFENG %
BHEARIT 1/3 (30.5%~32.4% ) ; H 4 FhFEmE
P (TR AN e R BE TR 5 5.1%BRA1 ) 5 T FE iRl
MG PE AN RARHA (7.6 thm>a') ¥ 16.1%~
47.6% , A TE B RHE AT B R LRI 8.6% ~
11.1%; RS EmE (2.97~537 thm>a') 5
LSRRG ERREE S (4.1 thm>-a™") W, (X
TEMAN & R R T 2R ME (9.6%F1 31.0% )
HoR 4 FhARMOB R SR R 2B E, =AE
FEMBENBER T 2CFHMES 1/4 (26.10%F1
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