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Abstract: The separation from forest compensation allocation and forest ecosystem services has been a long—term barrier for
restricting proper functioning of forest ecological conservation. It is of great significance to establish an incentive and
restrictive mechanism coupling the effects of forest conservation with allocation of forest compensation funds in order to
improve the ecological compensation system and ensure national ecological security. In this study, we selected Masson pine

( Pinus massoniana) forests as the research target and used field investigation and laboratory analysis to accurately evaluate
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the value of four main ecosystem services in the forests, namely carbon sequestration, water conservation, soil fertility
conservation, and biodiversity protection. Based on a classic growth curve ( Raymond Pearl) , an ecological compensation
algorithm was developed to determine the standard compensation value for ecosystem services in Masson pine forests. The
results showed that, firstly, the total ecosystem services value of Masson pine forests ranged from 10,335.86—16,358.06
yuan hm™ a™' | with the four services valued at 165.93—521.03; 5,024.47—11,788.30; 3,597.84—6,405.04; and 178.
57—1,346.15 yuan hm™ a™' for carbon sequestration, water conservation, soil fertility conservation, and biodiversity
protection, respectively. Secondly, the spatial pattern of carbon sequestration and soil fertility conservation value decreased
with increasing latitude ; whereas, the water conservation and biodiversity protection value increased with latitude. The forest
ecosystem services value was also affected by vegetation types and forest management practices, as it was higher in the
mixed Masson pine stands compared to the pure Masson pine stands and was higher in the stands that had undergone
thinning and replanting by silvicultural practices compared to the afforestation stands after clear cutting. Lastly, the forest
ecosystem services standard compensation value in Masson pine forests ranged from 0.15—1.43x10° yuan hm™ a™' which
was determined by the unit price of forest ecosystem services. This study provides a quantitative basis for measuring and

evaluating forest ecosystem services and standard compensation value accurately.

Key Words: woodland-use patterns; ecosystem services; ecological compensation; compensation standard
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SEhR, HETE TV A IXCRIBUE] A5 A ME Y 228 07 20, HABRE B R Jm R, eV 1 2 IV 20 A6 TR AR
W ORETE V2 X A T R X O JokRs (IR |

BEIE 1 S RN - = SR HBEYR (Ass Pinus massoniana-Evodia lepta-Dicranopteris linearis ) 157 T P4 pg iff
G, R4 B (DBH>1 em) 1796 Fk/hm® , o g% (DBH) 7 1—10 em (924 937 #k/hm’ , 10—20cm Fy 412
Bk/hm? ,20—30 cm 425 303 #k/hm?,30—40 cm PA_EAYH 100 #k/hm? ,40—50 em LA LI 44 #k/hm*, HhJE
PARYEEE N 756 HR/hm® | 5 BRI EEERY 42.09% , J 5 Wi TR 34.31 m?/hm? , o ) 5 9 T BB 19 93.89%
HEE N 80.68, HEVE 1. Bh AN+ K- AK-16 4 VO BEVE ( Ass. Pinus massoniana+Lithocarpus glaber-Lithocarpus
glaber-Lygodium japonicum ) v T4 P pe A 57 s, M43 %5 (DBH>1 em) 3083 #£/hm* , H:H1 4% ( DBH) 7E 1—10
em 28 2379 Fk/hm*,10—20 em BYH 355 ¥k/hm*,20—30 cm A4 222 #%/hm”,30—40 cm FN 119 #/hm?,
40—50 cm MY 8 ¥k/hm®, THEAMAYEE K 261 #&/hm’ | 5K E ) 8.46% , M= Wi AL 18.51 m*/hm? (5
i T T RSB 63.19% , BEEE N 55.80, WEALRN AT AR E 1650 Bk/hm? S Hg4E 4.55 om , Ji6 =5 7 187 AR
(6.64 m*/hm?) 5 fifi 25 W7 T FRLEL 1Y 22.67% , H 2 43.58

BEE L . S RAN- LT -Z5 T HEYS (Ass. Pinus massoniana-Psychotria rubra-Microstegium nodosum ) {3 FHEH 4
W5 i, MR 53255 (DBH>1 em) 2490 #k/hm® , H g f% (DBH) 7£ 1—10 em (924 1367 #/hm®,10—20 cm [
998 #k/hm*,20—30 cm [ 125 #k/hm*, EHRARHYEE N 1316 BR/hm® , bk 7345 B 19 52.64% , M =5 W TAT AR
23.65 m’/hm®, % Jfi i W I AR RE 1 93.519% , TEEE{H 78.37,

BEYE IV, D B WS + A BRk-JL 50 B BE 7% (Ass. Pinus massoniana + Lithocarpus glaber-Psychotria rubra-
Woodwardia japonica) . TAEALHFFE L, #5335 B2 (DBH>1 em) 1970 #&/hm?, Hrf g4 (DBH) 7£ 1—10 em 1)
A 1320 #k/hm*,10—20 em FJ24 320 #&/hm*,20—30 cm FK 165 #k/hm?,30—40 cm 194 135 Fk/hm* 40—
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50 em (¥4 30 Bk/hm® , ZHREFAIE R 305 #k/hm® | AR 25 19 15.48% , ) =i T T AL 45.99 m®/hm?, 5 /g
o BT T LAY 80.33% , R ELH M 62.82, A KREEIE N 510 FR/hm®, o5 R4 B 1Y 25.89% , M = W 1fi A2 9.27
m®/hm?* , (7 I B T AR B Y 19.95% , FEEL{H 49.69,

FEVE V. DRI - KR BEAE R YR (Ass. Pinus massoniana-Eurya chinensis-Dicranopteris linearis ) I THEAR
JEHFFEHE , MR 8 (DBH>1 cm) 1460 #£/hm* , Hoi 4% (DBH) 78 1—10 cm [} 665 #£/hm?®,10—20 cm [#)
} 575 #k/hm* ,20—30 cm (24 190 £&/hm*,30—40 cm 44 30 £&/hm*, LA N 1405 Fk/hm®, Lk
BEIY) 96.23% , M= Wi A 22.01 m®/hm? , o5 B v W T AL 119 99.14% , FEEE Ky 95.74,

R1FREMEER

Table 1 Characteristics of Masson pine sampling plots

HevE i 2 A FEJ7 B i/ a T BE/ (R/hm?) SFEI AR/ em
Communities Species composition Quadrat number Stand ages Stand density Average DBH
k1 9 1 9 28 1796 16.56
TS 11 6 5 4 I 9 28 3083 14.39
T 1L 91 I 9 22 2490 11.08
g 1V 8 A 2 i 9 28 1970 16.14
&V 10 # 9 28 1460 13.52
HEVE VI 10 # 9 22 1565 15.64
e VI 8 2 I 9 28 584 16.71
T VI 10 4 9 22 1120 14.94
TS IX 6 5 4 [ 9 26 1042 19.68
X — 3 — — —
g3 SR /m I FA1 B2/ % T/ m i %G
Communities Average height Canopy density Altitude Latitude Longitude
i | 10.14 80 172 22°55' N 108°20' E
REvE 1 8.34 82 199 22°55' N 108°20' E
TEVK 101 8.58 95 199 23°45' N 111°25' E
VR IV 11.81 80 210 24°22' N 109°28' E
KV 11.34 67 179 25°52' N 111°03' E
TEVE VI 10.11 78 116 26°23' N 112°23' E
TEVE VI 9.35 58 195 27°26' N 113°19' E
REVE VI 11.92 72 264 28°09' N 112°04' E
TV 1X 12.45 82 210 28°09' N 112°04' E
% X — — 112 26°23" N 112°23' E

TEVE 1 S RN - = X5kt HBEYS |, Communities of Pinus massoniana-Evodia lepta-Dicranopteris linearis ; FE 7% 11; D BN + A1 AR -1 BRI 4 VO B
7% , Communities of Pinus massoniana+Lithocarpus glaber-Lithocarpus glaber-Lygodium japonicum ; FEJE I . Th EAS-JLAT-F5 /T BEY% , Communities of Pinus
massoniana-Psychotria rubra-Microstegium nodosum BEYR IV, DR + A AR-ILT -0 B REIE , Communities of Pinus massoniana + Lithocarpus glaber-
Psychotria rubra-Woodwardia j(lpmlica;ﬁ‘%é?g V. Ly BN KR -2 s HERE V% , Communities of Pinus massoniana-Eurya chinensis-Dicranopteris linearis;)Jﬁ%‘é
V% VI, B RN -ER R A -BE Y%, Communities of Pinus massoniana-Rhus chinensis-Saccharum arundinaceum ; FEJ% VIT; D AN + R R - 1L 25 00 B BEV%
Communities of Pinus massoniana + Cinnamomum camphora-Camellia japonica-Woodwardia japonica; FEYE VI, & B AN-1L 2-IR AT , Communities of
Pinus massoniana-Rubus corchorifolius-Lophatherum gracile ; BEVE IX: B RN+ X-KF -85 B , Communities of Pinus massoniana + Cyclobalanopsis

glauca-Clerodendrum cyrtophyllum-Dryopteris sieboldii

BEYE VI D EMN-ER AR -BEZEBETR ( Ass. Pinus massoniana-Rhus chinensis-Saccharum arundinaceum ) N T FE
B 5E L, #RAT2EFE (DBH>1 em) 1565 #/hm*, Horh g #2 (DBH) 7€ 1—10 em ¥4 311 #k/hm*,10—20 em 24
1111 #f/hm?,20—30 cm #4138 #k/hm?,30—40 cm (828 5 Fk/hm*, B RANEREN 1487 MR/hm? , L bRIT 5
JE ) 95.02% , i = W TR 24.04 m/hm? , o 6 85 W TET BUSL BERG 95.439% , BEZL{EA 97.65

HEVE VIL: 5 AN + B - 11 25005 BE V% (Ass. Pinus massoniana+ Cinnamomum camphora -Camellia japonica-

http ; //www.ecologica.cn



14 S A AR R GRS W S AMEDF T —— LA TS AR 141 7

Woodwardia japonica ) i THIZRWFFEHL , A28 (DBH>1 ¢m) 584 #k/hm” , K. k42 (DBH) 7 1—10 em BYK
108 #£/hm*,10—20 em )24 277 #/hm*,20—30 cm (>4 127 #/hm*,30—40 cm (92K 67 #/hm*,40—50 cm
94 5 #k/hm? . B REANEBESN 305 #R/hm? (5 ARG 25 BE Y 52.22% M s TR 13.05 m?/hm?, 4 69 i 7 1 A1
MY 78.95% , EEAE N 72.43, FEFEEFE 100 B&/hm® | 5 AR BB 17.12% , Wi Wi AL 2.39 m*/hm? |
Ji v VT TR AR BB 110 14.46% , T B My 42.68

FEVE VI, D M- 1L 2R AT (Ass. Pinus massoniana-Rubus corchorifolius-Lophatherum gracile) 1 T F
SEHE AR5 (DBH>1 em) 1120 #k/hm?® , Hd 42 (DBH) 78 1—10 em B9y 42 #£/hm*,10—20 cm ) 895
Fk/hm? ,20—30 cm 14 168 £&/hm* ,30—40 cm K28 15 Bk/hm® , DEMKEE R 1070 #k/hm? , 5 #Ror58
) 95.53% , il e W T A 22.55 m®/hm? | o 16 g T T AR B 1K) 97.41% , EEEAE R 97.24, BEVE X SR+ M-
KA -5 FBR (Ass. Pinus massoniana+Cyclobalanopsis glauca-Clerodendrum cyrtophyllum-Dryopteris sieboldii ) 157 T
HfF g b, ARS8 B (DBH>1 em) 1042 #k/hm?, e f4% (DBH) £ 1—10 cm #9245 301 #&/hm*,10—20 cm /Y
4 383 #k/hm? ,20—30 cm A4 308 Fk/hm*,30—40 cm [4 50 #k/hm® , REFA%EBE 536 #k/hm”, 5532
1 51.44% , = WA 16.76 m®/hm* | (&5 1K) =5 W i ARLUEL R 58.27% , EEEL{H 56.31, H X% E 229 #k/hm*, 5
PRI BE 1Y) 21.98% , 1 25 W7 THT X 8.89 m®/hm? , o4 6y e W T ARLEL Bt 11 30.91% , A 44.35, #FH X, 13-
IR ( Dicranopteris dichotoma- Lophatherum gracile) i T A WF 7T 1L, BEVE X S JoMHE , TR R ZFREAZ,
FAR R 65%
2.2 kit

R S K TR | ] - PR AN AR ) 2R SR AR A S R G R S5 1 R B Ol e R, B
AR 45 FiA: ) 2 BEVE RS NI B IR S L S RAT AR CRRMAE 2S5 R G055 TR VEAS BLIE ) (LY/
T1721—2008) , % 4 Fp FEARMA S RG MRS PATIHRIEM, TGP Hr AR bR 549 1 4% 55 R B
IHHAR AR —20, 5IA TARAEF= & B IS8, KA KO- G — PR3 2 2017 4, R (8 5 R AL 5
Wrds BB BRI H AR SE 3 RO T, S8 TR EE 5 A B BB O B SR B B 5 B BRI
(12,5 $ /0 TEMFEBNE IR SRS 85.39x10°T0/kg, BT, ZARALZ BIBOR AR, 454
PG HEIX W45 19 B R R BR AT, 4 33.3 % 1R AR B 1 SR I B AL 23 I A 114 2
221 EEMIHE M (A B A

&5t Faustmann BEHILE TSI 25 A BB I, AR 8 A IO MR 2% 3l 2ok T E S A A 7= b 1 il 25
BRAEL, 28 10 MR BB R e e e R 20, sk (1)

Rh, + i (RS, (1 +i)"™) =K (a+1)"

a=0

LEV = NPV" = . (1)
(1+)" -1

A LEV AR (T8 hm™) NPV R ARSI BUE (TC hm ™) , Rh, AR R Z U4 (T8 hm ) |
a A ABIEE R RAER (4R) RS, W8 o ARERAYICAE (T8 hm™) i WIEELAR (%) , K 8 208 BRMR Y A
(JC hm™)

AFTEMRT R AR B DR, DL Faustmann RS SR REAMACER 11 0 — A N RS B9 ABERY Ry
A —FMER A G B VORI AR (2) o DRISAREE A BB Hh RS Sk 1 T e gt 72

P xX x V(1) + ZT‘(RS[L (1+)™) =K(1+i)" i(CPaU +i)

LEV = - + — (2)
(L+i) -1 (1+i)" -1

A PR (T0/m?) s X R B3 HUE 84% 5 V(1) 5 ¢ AEMR G L AR R (m*) , CP RS u DR G3
FRMESREAE (JC hm™ a™") i MWL BUH 3%, % BB 257 s 5 Al B 2 5 AR > W R 4 S R A AR
PRI G B AR AS A 13885 J0/hm? , B4R 2% HI R 1050 J0/hm? , RIS A H 60 T0/m® ;| THHLIX T A
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MIGPI IR E MR A R 11419 J0/hm® , B4R 2% 2 900 J0/hm* | RARIEH AN 55 70/m’
222 SREMMARM R
PA3E FAME e R M BT R (A ZR(3) ) T T R AA AT AR A M B DIARIEA R AT 50
TSGR R 91.27%
V. = ¢ DD pasea(pebi) (3)
o, VOB SEA AR () D SEARKIAR (em) ,H HSEARTEE (m) ,e,(i=0,-++,5) ABAIZHL
AAREERR R A B R AR (4)
V,=Co(A+BxDy)" {C,[1-EXP(-C,(A+BxD,))]“}
X, v, o R SE A B (), D SEARHIAR (em) ,A B C,(i=0,-+,5) NBIRISHL
Ih A A AR B [B) AR ) sRESOC R PTRaB N A (5)
Q.(1) = ae 3707080 0=2) (4 9y (5)
KA, Q,(0) A ¢ AF DR B (m®/hm®) ;o NI REL, 8 7 AR R VRIS 0 FoREHR (4F) |
223 SRMMAESRGEMRSAMER L
(1) BRGS0 B K B B R
IR (R. Pearl) AE K IMAIERR AP A K SR G R BUREAY | BRAS AL AR 5 R GE IS5 I (B B 22 9% SR 1)
AR BRI RN AI(6) o AU R EAKTAL THARK BT, AATTXF BRARAE 28 R Gk 55 04 DG BEAIR 5
M2 K DR B B A U B0/ INEE B BES , AT AR 2S R G 55 AR PRS2 A 75 oK 2 SRR &, T 5 %
W PR AR AR R RBOTAG L T KRR RGN 5 BB (<20%) E R (20%—30% ) /I
(309%—50% ) 1AL (50%—60%) FXH (>60%) .

(4)

L
l=1 +ae™” (©

P R RRHES R L O LR, e A RIS (4F) L a b IR e O HARXTECRIE . AL e By
BEE, A=t -3,a.b LK 1,MAK(6)TZEHIAX(T) .
= 1+ el'<"‘3>
K LSRG SN B R e BCR B ¢ R AR R AR, Y o BN A 2 b TARGR S BE, 24
1 BRI A2 T R R B,
(2) B REAMA B RGN 55 /MG
BEAE BRI ER , BRAMOE )2 K SO RESE 4 T2k, RAR S AR 3 B (0308 3 52 3) ) S FIRREIR | bk o 1 S F)
B K BIKBE I RIHI 58, S Y 7 i R B ik R 5 RS T b K B, A AR D e i b A bl iR
TS S AR (BUE B (—UCR KR 100% ) (AR A S RGBS ME I E 0, HAZS REMSS B
IR R RS R G TS W (E R TR B B 2 8057 | A5 RS RAMEAASE Y | 0] 2 FEAA MR A 2 M s v ) B
AMBE (A ) AR R AE (BB ) IRE I A (8) FIAR(9)
CS,,..=0C.+BC, (3)
CS,,..=IxXESV,+BC, (9)
K, €S, RO ARAMERRE (JC hm ™ a™") |, OC, NI TEIL L 7 5 T A B2 4 3t Rk TR A U/ fY
W45 (JC hm™ a™) ,BC, ALY 5 N I AMEARE (B 150 JC hm™ a™") , €S, A5 i BRI 0I5 =AM R o
(JG hm™ ™) ESV RS i AR REMS A SRR OB (I8 hm® a™') | A AR RS IR S5 6
HAJEBTBR R, 25 IXESV /NT OC I, WIS IR 1

(7
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3 ZBREHS

31 GREMMAERRSERS IR

W 2 Fis , AR A: 5 R G IR 5 (4 10335.86—16358.06 JC hm™ a™', ¥J{H Ky 13469.86 JC hm™
a”y BRGNS M EN KRB MEUCH  BET% 1X(16358.06 7€ hm ™ a™') SHEVE IV (15777.87 7€ hm ™ a™') >Hf
7% VIII(15568.74 JC hm™ a™') > BEYE VII(14009.77 JC hm™> a™') >HEVE 11(13714.70 JC hm™ a™' ) >HEIE V
(12310.99 JC hm™> a™") >BE¥% VI(11924.37 JC hm™> a™') >EEYE 111(11228.37 JC hm > a™') >BF¥% 1(10335.86 JC
hm2a™t),

o R AARAE B BN 165.93—521.03 JC hm ™ a™', ¥{EH Ky 344.53 JC hm™> a™'; K IE I IR 18 5024.
47—11788.30 JC hm™ a™' , ¥J{fi} 7851.93 JC hm > a™"; [& + R AEM{E N 3597.84—6405.04 JC hm™> ™" H{EH K
5273.42 5 hm™ a™ s AR ZREPEME N 107.14—1346.15 JC hm 2 a™' 2By 648.13 JC hm 2 a™'

®2 DENMMESREREZME/(SThm?a™)

Table 2 Ecosystem services value in Masson pine forests

pivs ik K LR DA R
Communities Carbon fixation Water conservation Soil fertility Biodiversity Total ecosystem
conservation prolecuon services value
| 390.08 5024.47 4921.28 178.57 10335.86
REVE 11 414.20 7203.10 6097.4 178.57 13714.70
REVE 11 405.76 5047.70 5774.91 681.82 11228.37
R 1V 521.03 8851.79 6405.04 357.14 15777.87
BEVE V 262.94 5749.33 6298.75 107.14 12310.99
& VI 165.93 8160.56 3597.84 1045.45 11924.37
REVE VI 198.20 8115.19 5696.37 892.86 14009.77
BEVE VI 439.22 10726.92 4402.52 1045.45 15568.74
BEVE 1X 303.38 11788.30 4266.68 1346.15 16358.06

R S5 (B R A 23T 55 A (LR BR TG AR b A 544530

MHBAF A BT | B I T AN AR E B (8 (432.77 JC hm™? a™") He T 5 57.98% , K TR I3
B (6531.77 7€ hm™ a™") FuH WA 26.67% , [ - RAE M E (5799.66 TG hm™ a™") FuH W4 &5 19.52% , 4
YIZREPEME (349.03 T8 hm ™ a™') L IR 60.67% , S IR 45U B (12764.19 I hm™ a™") b 7 A%
9.05% , hFEAAMRA- SR Tl Z5AE FLPERRAE BRI S R A R 2 2 Fh IR L W VE I AOZ5  Eis hi gy |
O B FE RN H BRI R] 2 XA ) 7 AR S AR SR s A K R E A BRI AL S 2540 45 AT (i A 4 7~
s PR e RS o AR AR A, R I BRG 1 OK PR 5 8 2, = 10°C AR B (6966.5°C ) B I #4iF (5623.
64°C ) 155 23.88% , AEHIR (21.10°C) e HHE (17.44°C ) 15 20.99% , By FEAA R A A= 4k F i AR Kk Bk
FETP, Az 7 i o o O R AR 0 7 ) SR A e O TR 0—35°C IRLIE I [l 1A, 48 v 1L B2 B A1 14 ML) o 1)
Gtk N SRR W 0 A W B R DRI, 203 B AT ) S e WA AR Vs 40 - e BT A - R Y K 43 JT 2R R
RBEFREFRICREFE , B I 5 AR [ L RIS B = T ARy

TERESE X SN, Bt 26 B2 B ARG, SR AR B3 5 A LB o s 20, XU 7 0 R sk = 7= 0 1) - i A b
RREER N B LR BT, DIERR MR B PTG R IR, B 25 B RN, A9 O 1 R 5 1 A
XT3~ J3 et R A AR FE RAATR , 35 Pk SR SR 3 im0 B o 2 B LR B, B PR A TR . 3 pH (E A h
S ARGHT (Z1458) 1) AT (G 2D LT 8 ) VAR b 5 T R 35 e IR - SR VRIS 465 ) 1) 46 Pl 58 SR 0., - 19
PR 11 H 1 A2 1438 pHL(ELIA SE 0, 52 ) b S A0 A AT f) A 88 5, 00 T S i - 3L ORI T 48 ) PR 1 A
file T IEVELT IR SRR TG e ) o, ek A AL BT 0y 40 i , S A1) T - S BUR 2589 B9 1, TRl 21
XIS 5 AR, B2 R T E NS, ISR PRI, m AT ) R AR K JER SR AN (B L
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B
i

Eild 39 %

PN,

FERFFE X IR, Bl 26 B B35 N, e AR 2 SR RE J) T N A Bl psl b A BRI 1 © TR R 2 Y b
B 1.04 F B3 (R =0.561,P<0.05) ; A Z REARATAHXT 72 R G IAAE K R & 25 8], YR B &+
YEIN, SREERREIN 1 ° MR 2RO 0.01 F (FUR 535 (P>0.05) ; AR Z R AR AR MR
W), AR AR TR D SRR N 1 o RARE YR8 0.22 B HOR B (P>0.05) , SRS
AN A Z T RE T 3008, T AR 2R 2R M A2 OEREAS 2 | & B2 R XA B, P Fh 2R 1
WK, BRI S BAMKTEA)Z T RE 1A BRI 22540 P — | Y Fh 2 REPE A AIG MR R B 2 RE S 3K 15
B R AR S ] B SS E 2% R 2 L R AORE B I B R A M BT W Rl Z R M
EAR T R

TRV 2278 7 X 2 5 A MAE R R GRS B, FERFSE X IR | TR SRR i A1 1 (359.20 T
hm™ a™") FLalibkiE 7.94% KPR FEAE.(8989.59 JC hm™ a™) HLAiMk T 29.50% , & + {4 HE M (8 (5616.37 JC
hm™ a™") FL4lidkiE 12.35% , A=Y ZREPENEL(693.68 T hm ™ a™" ) FL4libkiE 13.40% , SRS (H (14965.17 G
hm™ a™) HLAlME 21.93%, &R ARk AR AME A BY T2 2RO R, A R T 82 mpor 2 R R ECR , 5
SERHO AR T X R AR A5 R S i A 1 JR Y 7 B R, C/N L C/P BRAIG, BRI i VR Y5 W 2 1) 43 it o
A FIT R Z ARG, (R B FLBIE R, SR S AL & N & P 2 K R,
V] AR RIME Y D AR A 25 R SRR 55 M (B (14046.62 TG hm ™2 a™') AR5 B AR 415 7.98%

3.2 HEIAMEMEXT LS b

DA (8) AT O NHEVR B MUAS A MEAR T . QnIAl 4 B | BEAE RARSR BE 38 I, 9 > R A MR
TE I AMEAREAR BT R, SRARTREE A 16.7% i, #MEFRE (4ME) 4 0.58x10°JT6 h m™ a™' , FRri#fE2E R 0.14%x10°
JGhm™?a™ BT RECH 24.04% , RAKGRE N 20%0F , #MEFRIEN 0.37x10° I8 h m™ a™'  FrifE2E N 0.08x10°
JCh m™”a™ AR RECN 20.31%, RAKSRIE N 25% I 4 MEARE A 0.36x10°JC h m™ a™ | FrifEZE A 0.07x10°
JC hm™ a™' B R RECH 19.34% , 33.3% M RARGRE R FELAE, 9 MK AMEARER N 0.15%10° 78 hm™ a™'
FeAknm Bt 33.3% ik AR, RARIREE K 50% 0], #MEARIE N -0.44%10°TC hm ™ a™' bRifEZE K 0.30%
10°7C hm™2 a™', 28 S R BN 68.38% . RAKIRIE N 100% 0, #MEFR#E R -1.31x10°JC hm™2 a™' , FrifEZE Ky 0.45%
10°70 hm™ a™' B2 RECH 34.19%,

WE 4 PR 7E 9 AT EAMMEES T BETE 1 IAMERR I R, i 0.49x10° 78 hm™ a™' B VI A FMERR
WERAG, M 0.26x10°JC h m™ a™' , FEIBPGEBHUR KA TAEIE d | BEIE 1 AEST A 4 il fc kK, A -3.3%10°
JCh m™ a™t X EEURBEE 1A= R, AR W A B B R, AN [R) SR AR =X Sk 1 VB e U 25 5 40 Ok B
R HEVE VI ARS8 BEAR, AWt/ TS VI (ST 400 RS (0 46 X e /)y, 0 —-0.64x10° I8 h m™ a™' o MM
PEMLBOIE | 7 BT T R AR A AMERRE (0.41%10° T hm™ a™") i FH G (0.33%10°J0 hm ™ ™), £
ST IR BE b DX K ASRAE LT AT ) o R i PR RIS 40 50 2 PR3 BT s B PR B

MR ZRARE I | T AN AARAMERRE(0.37%10°JC h m ™ a™') 1 TIRASHR (0.36x10° JTE h m ™ a™') , &
BRI AN HA S T R A, SRS AR B TR AR, TRl — A AN R R AR | R 0 #E
L RANSIMAMERRME (0.42x10° I8 h m™ a™") LLIRZEMR ST 5% , o 3 5 A 2l MRAME AR 1fE (0.33%10°JT h
m™ a™!) LIRS 6.45%

AT (9) S BERNINIGE 1 EEAMRAE S RGNS (B AMEAR T (L) o a0l 5 R SRARSREE N 16.7%
I, 9 NREVR I AME R P 1.43x10° T h m™2 a™'  FRii2E H 0.44x10°JTCh m™> 2, B F R4k 31.
1%, FRALIREE R 20% 0,9 N HETR I AMEARIE R 1.17x10° T h m 2 a™'  ARfEZE R 0.35x10° JE h m 2 a™' A8 ¢
RECH 30.16% , RAKSRSE Ky 25% ) ,9 D I AMEARE R 0.79%10°TC h m™ a™"  FRifEZEN 0.22x10°TC h m™
a” RS REON 28.15% o RAKHREE N 50%HT,9 AHEEAMEIRE R -1.28x10°JC h m™ a™' | FrifEZE N 0.44x10°
Jhm™a™ R RECN 34.77% , RAKREE N 100% 0] ,9 NEEEAMEARE H-4.61x10°TCh m™ a™  ARifEEN
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FARBRE Cutting intensity/%

E 4 FEBEMBAEEIMERE
Fig.4 Compensation standard calculated by a cost method in different Masson pine forests
BEE 1. D REAN-= X9 HBEYE |, Communities of Pinus massoniana-Evodia lepta-Dicranopteris linearis ; FE 7% 11. & B AN+ B -1 #R-16 4 VD B
7% , Communities of Pinus massoniana+Lithocarpus glaber-Lithocarpus glaber-Lygodium japonicum ; Bt 7% 1 . T BAN-JLTT-F5 AT BEVE , Communities of
Pinus massoniana-Psychotria rubra-Microstegium nodosum ; #f-#% IV : By BAN + 4 BE-JU5 %04 B % , Communities of Pinus massoniana+Lithocarpus
glaber-Psychotria rubra-Woodwardia japonica ; F{#& V : T EAA-KIFAE-BR T2 FEHE Y% , Communities of Pinus massoniana-Eurya chinensis-Dicranopteris
linearis ; BEVE% V1. T RAN-EL R A -BEZEHEYE , Communities of Pinus massoniana-Rhus chinensis-Saccharum arundinaceum ; #£3% VIT; 5y AN +FERL - 11
ZK-JEBEVR , Communities of Pinus massoniana+Cinnamomum camphora-Camellia japonica-Woodwardia japonica ; BETE VI, T BAN-ILAF IR T,
Communities of Pinus massoniana-Rubus corchorifolius-Lophatherum gracile ; ¥V 1X . T AN +75 K- K7 -8 £ HK , Communities of Pinus massoniana+

Cyclobalanopsis glauca-Clerodendrum cyrtophyllum-Dryopteris sieboldii

1.38x10° 76 h m ™ a™' , AF S 240 Hh 29.88% .

4 -
Sl e
19 ______
RO
= HEE L
%é B Q--veeeee BT
&5 ——-v—— B
.Yt g -4 + —_A . ﬁ%lv
£ — & — W%V
B -6t ——0——  JHEVI
g ———— W%V
E g | —O—— B VI A
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SFARIREE Cutting intensity/%

5 TEBFEHMEZIMEIRE

Fig.5 Compensation standard calculated by a value method in different Masson pine forests

TE9 ANREE T BEE IX I AMERRIE SR S, 1.29x10°78 hm ™ o™, FERFEE IX RS X | PR AL AN
R S5 R R A S BEOR, HRA AR IR R e — R LG T T LI | K IR IR O (E
THAURE R, RIS s X PRERAR AL S RGN S5 e ok AR SV Bk . A9 T A AMEAR IR A, O
0.53x10°JC h m™ a™'  BEd 1L AUARTT L3R i 2T EPELT I, pH (HAU N, AR G0 i L S ATk 254, e £L
B /IN s [RIINE e L1 M Ab 2855 R ik ORR M T, K R B B R /N, DR AN AR HE AT
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I AR, o T AR A RMEARE (1.03x10°JC h m™ a™") Fo g WAHE 5 47.14% , MR
[F AT | T B ANR S AREMEFRHE(0.98%10° TG h m™2 a™') FLAlAKES 22.50% , M [R]— HbAF il A ) 2R Ak 2
R B G S MR AR (0.82x10°J6 h m™ a™") FLAiK R 41.38% , 7 #s 4 A TR S MR A A M2 A v
(1.15x10°JC h m™ a™") FhalibkiE 21.05%,

4 HiRSiHR

41 He

(1) TR R GRS (SR A AR LR | A SC AN B N LR I UE T Az A4 ME s o 19 43 A
DX ) B 2 B . VR AR F0KE AR FA: 25 R GE R S5 (B0 A A S A M A 3 (4 3L Al 4, BV LA
JTVEA R AR B KRR B ORAS | AR 7 A R B 2 R A DGR SR AT S AR A 5, O DL O AR PR S
2006 4 H AR B RMEFRHE N 151.5—307.6 JC hm™ a™' , B K 214.4 JC hm™> a™' . B DIHARE FE
AEIA] SRRSO R R A SEE Sy [ AR S A SR MEAR AR 545 AR R MR
680.7—903.75 JG hm ™ a™', HZERUS DA A LEA BB JFOR MRS R BN [ AR R T AR
WA SR AR D RN A SR AYRMERR R 759.75 JC hm ™ a™' ARELERT) DL SCHER S LA B K Bk
TR T A o L DXOBR b 7 08 7 | T (R T | 9010 008 5 IR 55 400 {1, 15 1) 600 i DX 25 RCAE 25 M A R
1890 JC hm™ a™', XJ [ A, B THEAREI B EAFRE T A 25 T AN A ST RS R 25
BRI A PRI 1 A, ME LA RO AR . V7 2 SOk 9 AR 38 R G0 IR 550 (B 11502 7 7 A
SCHRSERN A, 200 T A 8 B AR SR R R AR R GRS (R R A R AR, AR E
PN RS R GRS (B0 T AR M, RO 2 SRt K MELAN FH T3 b, A 25 AT A rp oA 4t
RS, BE TR AL TR S B R O AE SAMEEOR I B EHEE, SORE A M S RS R
S E AT RPN AT T 2 SE PR TR 2 RS T AR S AME TR B B NS R A S R B RS M EHZ 1, SR
1M, /N AE R R GRS IE R TR A AL AR & BCRAR EIIS 20 B KR, A I B N5 38 AR FI Sk
i LIS AR 45 B () 22 TO B R A AT W AR S RGNS B T2 AT, B8 TRA (R A B S

(2) MR RGE M S MER T E— LS 2 MR, —BITE SN ES RS RS WLy, —RTEm
FMAES RGEMS MR, LY s Ve EEmkiE e | BIEIRER (A E LR I
FR4r (CAHLBE A NPK 1) &5, FRE 2% % A [ i X 25 B AR bR A 9 0 R K A 9 TAEDS Bk ™ 32
APy BEER ST P K LU R WA T BB A2 AR TR SRR S R Gete it i, 45 R R WM Bl 2 1 Befifi o4 51.
91 v/hm® , ARHl 32 Bfiti iR 123.43 vhm® | SAMF 5T R W HGHT E AR Af i (117.40—183.71 v/hm® )
ET , BRA A BT B I BGHT R A A i A R R B S B R R A A R B A K AR R
AT R —3, R s AR RO R SN A 3 AR T R AN R Y, Bk A W e A
Ty A > s SE , X — 458 S AR SO — 80, SEEAETUNE =N AR BB 22 5 A ¢ dbiy K
YD RAN 5 AR S TR Ry . Tl XX 7 RARMOR XM 11 A EZE AR BB L + 8
FROr Er AT AT IRSE T T PG X AR B A R 0 1 25 1) A8 SR B0 B A A SR, AT IR AT 2 B
HiL X 2 R AA LB AR P ) SN 5.89 v/hm? | B KA /K I 13.84 +/hm? ; B MBI IR S8 bR UH 75 4 Mfit i 6.
09 t/hm’, Fe KRR 19.15 vhm® . XIS AGRFFT R | o 007 FAA 5 B2 A AR — 1% 21 3P 4T 3 - e 78
FIYIE N 1.25 ¢/cm®, BALBREE R IIE A 51.03% ; D RAMMR-2T 00 R IR R IIE R 1.15 ¢/em’, BALBASE
FIXIE R 58.70% , SATFFT LG RFAR—B, Tl RAE RIS R G MRS D REEAEHLIE )Y (LY/T1721—
2008) , WF5T Bt M4 RV B B B AAR MM I FR K IR AR E 1 | R SRR B8 SR 0 55 4 A7 1 14 il
FME, AR (15.34%10° 9T hm™ a™ ) I K FAMTE LR (13469.86 TG hm ™ a™') , ARWFFEAE T 1 2
FIBR T 25 FOC BRFEHL I 2B S R GRS IR T AR S RGER S (A A v 3 i (A ) B B TR RS
FMERYEERT, YETET W RS AR S R GRS KR R A Y R G SR T B = AR ST TR R
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RIS R G S5 1 B 25 S B MR RRAE IR R A S AMEAL A 1 AR 8 RS0 IR S5 1 P B 2 A e
B, [, BT RRAES RGNS THE IO E T W, TEFE AR e B T ik 288 S S F vbr | 32 U0328 4 i
WX DL SE Al A, T BT A IS T i R ANkt

(3) A= BAMEPRUE R 2 S A AR BE A% O NS . A SCBOTH 3 T A AR 28 R 58 IRk 55 (6 %) AR A
AMES I AT I | T RASRAS B MEARIE N 0.15—0.58%10° TG h m™2 a™', MM B A MEFRIE N 0.15—1.43
X10°JGh m™ a™'  AEMESAET , S RIS MAMERR I & TR 3SR, ASF TR 7 b DX £ I 4lpR 9 Ak 43 2l
WEHBMEY ERREMSMEAMESR T AMERRE S AR R GRS HIEAH S, #1248 R KT (15
JEAESARA ) SR L Bl R AR B NN, A R T A S AR SR I T RE S, AN, R T B S AR AR AE S AR
2 AR T FEE RT3 I 588 T ORI | 3R 0 ) A 5 8 R A 22 ST 0 1) AR MR A T 55 38 J S R AR 9
WRBMAES RGAHE R 5 E BRGNS T2 2R SRRE , 87 FRMAE S R GRS O (B 0 4R B Y | o — 254
EHMATIMEME S RGE WS M EASGES .
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(D TEMFRE XFEEN GRS WA S RGE RS MENELE W H R, BEE 23 m, 5 Rk
[ERsANAEL | [ - R AC A K PR SR 3G K A AR IS R, S BE RN 1 ©, A (A s/ 23.
54 56 hm™2 a™' , A3 (P>0.05) ; [ HARIEME /N 229.58 76 hm™2 a™', A B3 (P>0.05) 5 K RSB 1 K
824.69 JG hm™ a™', .3 (P<0.05) ; LW ZREMEM(EHE K 165.39 JC hm™ a™', i35 (P<0.05)

(2) TEWHE XL RN AR S AN 238y SN 50 i B A AE B R GRS, BRI S A S R
GEIR S5 MBS R TAlbk, R A B (359.20 JC hm™ a™") JKIEIRFR B (8989.59 JC hm™ a™") | [& - FRIEME
(5616.37 7C hm™2 a™") FL AR S 0ME (14965.17 JC hm™2 a™') 4» B HL4AK S 7.94% 29.50% 12.35% .21.93% ,
] A4 M 0 5 R AA AR AE 25 RS0 R 45 {1 (14046.62 T hm ™ a™) LB AR5 B B AR 23 25 7.98%

(3) MBI AME LA I AME I 2 B30 o, AR i R AR S i, DRI S R G55 M (E #P
FRUER 0.15—1.43x10°JC h m™ a™" , HoK/N FZZ AR R GRS SN2, REMS AR HE AR A S s e i ] R
IRAEAMERR N 0.15—0.58%10°7C h m™ a™', HAE fh i Ak S ORI SE e, A — o B B L AR RS UK
AR R B 5 e ), s DL SRR R B R

RN, DR NZBIE T B RARA], R AR B A IR 77 | [ - AR IE SRR T g ey T, At 2
AIREEL R A S R L P E TR . R AR 28 R GRS (B S i M, BE A5 S T8 1] e
DX ) AR 3 B 73 IO 1) T A o 2 ) o B
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