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PRI (68. 7755 v/hm® ) >HIEHIR & (12. 1818 vhm® ) HIERIKR H 22, 41% , HEM KR EF I AR)Z (6. 9382 v/hm®) >4 )2
(3.3441 t/hm?) >T# K2 (2. 4964 t/hm® ) > A 2 (0. 8861 t/hm?® ), FT #2341 2 & vh 25 A 2 54 1 )2 (100. 00% ) > K J2
(33.36% ) >TFARJZ(23.59% ) o 3L K ZRASMA R Z H 1Y Patrick F8% . Gleason $5 %1, Simpson 15 %A1 Hurlbert 15 %15 45 £ 4 w7
AJZESHERZSTEAR)ZE WEAEBUR B> HHEAR &, BRI R R TR 2 AR A 14.29% (14.29% 17.85% —11.29% ,HEAK
JEBIAARE N 26.76% 26.76% 37.63% .~18.53% , %2 %5 100. 00% ,
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Influence of fire on stands of Pinus massoniana in a karst mountain area of

central Guizhou province

ZHANG Xi", CHUI Yingchun, ZHU Jun, PAN Dequan, YANG Chunhua, CHEN Jun, WU Peng
Guizhou Provincial Academy of Forestry, Guiyang 550011, China

Abstract: The effects of fire on artificial secondary forests of Pinus massoniana with an average diameter at breast height
(DBH) from 5.5958 cm to 19.3900 c¢m, average height from 4. 11 m to 18.60 m, and average density from 500 clumps
hm™ to 2400 clumps hm™ | were investigated by comparison of burnt and non-burnt plots in a karst mountain area covered
by Quaternary clay in central Guizhou province, China. The percentage damage to P. massoniana trees differed among
plant organs and followed the order bark (95.51% ) > branches (71.49% ) > crown (62.95% ). The percentage plant
death in different forest layers was highest in the herbaceous layer (100% ), intermediate in the arbuscular layer
(30.43% ) and lowest in the arboreous layer (29.09% ). With increasing DBH of P. massoniana in the arboreous layer,
the percentage damage to bark was unchanged, whereas damage to branches and the crown decreased, and the percentage
death of plants also decreased. At P. massoniana DBH<5 cm, the percentage damage to bark, branches and the crown,
percentage plant death and direct loss of biomass were all 100% , whereas at DBH=25 cm the percentage damage to bark ,
branches and the crown were 85.00% , 25.00% and 15.00% , respectively, and percentage plant death and direct loss of
biomass were zero. In the arbuscular layer, either all individuals of a plant species died, such as P. massoniana, Betula
alnoides and Camellia oleifera, all plants survived, such as Prunus serrulata, Myrsine africana and Rhamnus leptophylla , or

only some plants died, such as Cunninghamia lanceolata, Castanea seguinii and Aralia chinensis. Plant species in the
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herbaceous layer either died or germinated after death of aboveground branches and leaves because of fire. In burnt forest,
the potential biomass loss (68.7755 t/hm’) was higher than direct biomass loss (12.1818 t/hm”; percentage direct loss
22.41% ). Direct biomass loss differed among the layers and followed the order arboreous layer (6.9382 t/hm*) > litter
layer (3.3441 t/hm’) > arbuscular layer (2. 4964 t/hm’) > herbaceous layer (0. 8861 t/hm’); in terms of the
corresponding percentage direct biomass loss, the order was herbaceous layer (or litter layer, 100.00% ) > arbuscular layer
(33.36% ) > arboreous layer (23.59% ). Decreases in the Patrick, Gleason, Simpson and Hurlbert indices followed the
order herbaceous layer > arbuscular layer > arboreous layer, and reflected potential losses were higher than direct losses of
plant diversity in the different layers of burnt forests. The range and average values of direct diversity loss in the arboreous
layer indicated by the Patrick, Gleason, Simpson and Hurlbert indices were 0—1 and 0. 1429, 0—0. 1669 and 0. 0238,
0—1.0000 and 0. 1586, and —0. 1098—0 and —-0. 0166, respectively; the corresponding range and average values of
percentage direct biodiversity loss were 0—100 and 14.29, 0—100 and 14.29, 0. 66—100 and 17.85, and —18.61—
-3.98 and —11. 29, respectively. The range and average values of direct loss of diversity in the arbuscular layer as
measured by these indices were 0—>5 and 1. 8571, 0—0. 6948 and 0. 4301, 0—0.2987 and 0. 1115, and -0.3477—0 and
—0. 1241, respectively; the corresponding range and average values of percentage direct biodiversity loss were 0—42. 86
and 26.76, 0—42. 85 and 26. 76, 0—=86. 35 and 37. 63, and -52. 00—0 and —18. 53, respectively. The range and
average values of direct diversity loss in the herbaceous layer indicated by these indices were 2—6 and 3.8000, 1. 8205—
5.4614 and 3. 4589, 0.2593—0.8313 and 0. 5300, and 0. 1728—0. 7619 and -0. 4863 ; the percentage direct loss was
100.00% for all of the indices. The average burn height of the arboreous layer was negatively correlated to DBH, positively
correlated to density and percentage damage to branches, the crown and entire plants, and uncorrelated with percentage
damage to bark. The arboreous layer showed higher burn heights than those of the arbuscular layer, and their correlation
was negative, and was negatively correlated to potential or direct loss of biomass and positively correlated to percentage
direct loss of biomass. Burn height was positively correlated to direct loss or percentage direct loss of biomass, and
negatively correlated to potential loss of biomass in the arbuscular layer. Direct loss or percentage direct loss of biomass with
the Patrick and Gleason indices was not obviously correlated to burn height in the arboreous layer and was positively
correlated to burn height in the arbuscular layer. Burn height was positively correlated to direct loss, and negatively
correlated to percentage direct loss, of biomass with the Simpson index in the arboreous layer, and positively correlated to
direct loss and percentage direct loss of biomass with the Simpson index in the arbuscular layer. No obvious correlation
between burn height of the arboreous or arbuscular layer and direct loss or percentage direct loss of bhiomass with the

Hurlbert index was detected.

Key Words: karst mountain area; fire; Pinus massoniana forest; biomass; plant diversity
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TR XA 5t FH T R0 A28 MBI Mk | ok 41 0E b 3 5 DU 2l + | B8R 0. 0—3. 0
m AN ARYERE B SEALTAY . T REAARA 20 22 60 4EfC A T 1 AKG | R ZEHeRRAR  RIRTE B 5 T %
B LE AR ARSI M7 5. 5958—19. 3900 em ,“F-3%5 i 500—2400 B/ hm? .
2 BARAE
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93 hm*, KA HEIFARNE 0. 89—40. 13 hm® | HH— B 2R JCER AL, LAHLER K O 3 b3 ke i Mok, 7
1:10000 HBFE P _EAp K307 B ST AL, 456 2004—2006 4 AR AR TSR 2585 A /NIEGORE e B AR U v 4 e
Pty SO I RE PR ERAE AR RIS AR ik KRR B B/ NBIE 5 5%, AN BN (EPR A RRAE 22 55 BA 5 ) 5 R s ik
KNBE2 A G A THAR 7 4~ kg,
2.1 HHbigES5EA

TE 12 N WA RYER B 7 AR, FEHBTEIAN 20 m x 20 m, HNHEARZE | FA)Z A9 )2 FE
J7 34 B ERMN L TR — BB HEAR)Z FAR)Z A 228 THFS 8 5 m x 5 m 1 m x
Im.lmx1m, FRRGHEARZEEARICTEFNZ, DN (H) 22 S BT m e iR ok m BE A B A S5
T2 RICT G BAS RIS Fh 44 | B MRS, it i S AR 32 T BB T 1B L o
2.2 ZEAERR RHE

AN [ A7 2 7 ) 0 T A G, DA B I AR AR e 2 o AR B . DR 323 A it e 4 sl
IR peRi A Ak s QR Rz 32 W B AT B R IR I, 3R B Ak s WA 32 5« AR AR et ) RS 1 i £k
b AR A B BRI IR A s OB 5L A2 5 . W) e A s () i il AL o 3 Ak | slodvd st 3 (e fb 5 Ak s OAEARAE T 5
K BARKWI(S H E—ra)) Mk AR I K DL ETEH 2R &
2.3 fEbRIHE
2.3.1 YR

FeARJZ 2 JEARJZ A i A SRR, TR 2 A 2 A e S I
2.3.2 ZFetE

Patrick 841 .Gleason 844 . Simpson $8%(F1 Hurlbert BRI A AR P,
3 GRSW
3.1 XIARITEER IR R

i K T R RAAREE AR 1155—1250 m SF-25 1202 m, 35 0—32° 3 16°, A A REEH 0—25% F
4% A3 T IR B AR, SR R R R ) AR R S S B 55% —98% T 70% , TR R )ZE 30% —
65% V-3 54% FEARIZE 2% —46% 3 16% , FEARZE 4% —50% 34 16% ; Moy H B R 8 bt A7 78 I i
LR (F) , FEHLPIRIRAR AR B A RN IEZS A3 (a=0.05) P FE b 8] 42 G- R AU A 25 57 IR 4 (&
1), BRE T 5 AR IR AE T

i K AR 32 R AU A AR (R 2) . HARZAY R AR RS2 R b A BT
3K 100% , (LAE M FRARFA FE 530 2F ; FE R Z A YA 6 32 3 3238 100% ,~F-3BI5ET-5 30. 43% ; Fe K2
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Table 1 Basic characteristics description of fired stands of Pinus massoniana

- ¥ KJZ Arboreous layer HEARJZ Arbuscular layer Herhijzflayer

Site RS OE V- B % Density AR V-2 e B Z % Density ol e 2
DBH/em ATH/m /(¥k/hm?) DGH/em ATH/em /(¥k/hm?) ATHS/em

No. 1 13. 0400 9.14 1000 0.3138 31.21 38667 50.00

No.2 14.4425 10.43 1050 0.3854 12.25 32000 22.00

No.7 5.5958 4.11 2400 0.4325 43.38 133333 29.80

No. 11 16.7280 12.14 625 0.9424 123.33 44000 64.00

No. 13 19.3900 12.66 500 1.3400 114.80 70000 52.00

No. 17 19. 0655 18.60 725 1.1152 30.65 30667 23.75

No. 18 18.4258 12.86 850 1.1714 132.38 37333 14.86

DBH 48 VYt , ATH $5 VW B, DGH 8 Hb A% | ATHS $6Fh )73 B2

_ 50 ~+NoOL -a-N0.02 —+No0.0O7 35 —Noll -=-Nol3 —Nol7 —Nol8
g« -

£ 30

£ » s

2 10 /

‘g lz - '\ . 5 e

11

DBH class/cm

i

0—2
24t
46

32—34
46}
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16—18f
18—20 1
20—22
2224+
24—26
26—28
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30—32+
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38—A40 |
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E1 SRR NENER-RES S

Fig. 1 Distribution of DBH classes-trunks in fired stands of Pinus massoniana

KT AR E AR TREAREAY), 8 RN TeARZ Y I R R TR AR Z AR 3 i A B
TR B B 52 TEAR G, RIS ASRIR S A2 T 38 M AR AR T A8 B IEAHOC WY 1 52 T 30 52 i Y i AN W] X 5 2K
TR [FTAZAEY TR A 2 O DG, 5 1 IR AR DG s BB 32 T RN el 52 38 R R T A JE AR 1 32 Bl A 2 67
FAOR R RO B B 32 T A2 I AR R AP W A2 R B2 i R R S e AN WD 2 AR R A 5 oK e
FIFET AR BEHEAJZ A V- A B ST 590 8 B2 ) 1 i A, AR R AR AL TR BET R RS TR
T R T AT

®2 FARDERMDEMEMZIRGITER

Table 2 Damaged structure indices statistics of fired stands of Pinus massoniana

- TR AKJZ Arboreous layer HEAJZ Arbuscular layer
Site i ki B R Bz AL PTA BET= I v BE Y53 5 BET-
FHS/m Bark/% Branch/%  Crown/%  Dead/% FHS/m Branch/%  Crown/% Dead/%

No. 1 8.67 97.50 85.00 82.50 72.50 1.56 100.00 100.00 1.72
No.2 6.13 80.95 66.67 37.14 11.90 1.44 100. 00 100. 00 12.50
No.7 6.62 100.00 100.00 100.00 100.00 1.35 100.00 100.00 0.00
No. 11 10.00 96. 00 96. 00 96. 00 4.00 1.45 100.00 100.00 45.45
No. 13 3.39 100.00 100.00 100.00 0.00 2.05 100.00 100.00 52.38
No. 17 5.89 100. 00 16.90 5.00 3.45 4.70 100. 00 100.00 65.22
No. 18 2.84 %.12 35.88 20.00 11.76 1.69 100.00 100.00 35.71

FHS $5 R i SRR A A o5 JE 1) 24
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3.2 XA

ik E AR (R 3) A UK T IE T, TRR)Z 6. 9382 v/hm?, EAKR)ZE 2. 49641/ hm” | HLAZ
0. 8861 v/hm’ ,Ki¥JZ 3. 3441 v/hm® , FEHE)Z M F3R5 12. 1818 v/hm’ ;4B ¥ BVt 2 B S E P, AR Z
61. 4525 v/hm* FEAJZE 3.3785 t/hm” , FEHZH 5B 68. 7755 t/hm®, 33k Db EEAMARA: P i i P A 42 2 >
FLHEERUR & B i HEUR T IR ZSHiZ S HEAR)Z > B S AW R AE 0 i I R 2 > HER 2 > 4l
YZ>SEARZ,

At AR R TR )E 23.59% K )Z 33.36% , BAZ FIARHZ A 100.00% |, )2 1
BT 22.41% , AW HER R AR HE N AR JZ S Z SHEAR)ZSTRAR)Z

it KCES AT AR 2 AR Y RV AE IR B2 (R T AR JZAE - 2 B A% 52 T AR DG %8 B 5 1R DG, 4 i 2 o
FLAEA R AR G AR B VEAR 2 AE ) e VA R o | B R i w0 R R R R 2 A S AR B OE
ARG, B R R AAAAOC . 1 KR FE R e AR 2 AR ) 1 L2401 R s SO E 0 2 1 2 BRORE OC | ) 4240 2R 8 2 B AH
K, 3k oK e B TRV AS 23 A Wy ek 1 B 00 2 it B R B TR AR OC | RV AR 0 R o B A G

£3 TNDEMRKSFEMEYNEZIRFITR(Vhm®)

Table 3 Damaged biomass statistics of fired stands of Pinus massoniana

" . T AJZ Arboreous layer AR wAR R A
Site I:d;; Rz BT Rk i Arbuscular ~ Herbaceous Litter Total
Bark Stem Branch Leaf layer layer layer biomass

DL 1.2507 11.6540 2.5097 1.8387 0.0474 22.0880
No. 1 1.0651 3.7224

PL 2.9790 27.8007 8.2824 6.7953 2.0692 52.7141

DL 0.0723 0.6725 0.1011 0. 0660 0.2208 6.6429
No.2 1.3471 4.1631

PL 4.8397 45.1986 15.1217 12.7268 1.5649 84.9618

DL 0. 0000 8.2421
No.7 0.4852 4.5063 0.5221 0.3159 0.8861 1.5264

PL 7.6601 15.9022

DL 0.0068 0.0629 0.0075 0.0046 1.3895 5.0856
No. 11 0.6263 2.9882

PL 3.4127 31.4098 9.4711 7.7264 3.0063 56.6408

DL 0. 0000 0. 0000 0. 0000 0. 0000 2.9860 5.3912
No. 13 0.1619 2.2433

PL 3.1941 29.8159 8.8583 7.1330 4.7364 56.1429

DL 0.0708 0.6601 0.1513 0.1123 1.3509 9.3780
No. 17 1.2937 5.7389

PL 6.6340 61.9621 20. 6627 17.2582 2.1163 115. 6662

DL 1.3486 12.6072 5.0547 4.4858 1.0997 28.4448
No. 18 0.8223 3.0264

PL 6.2271 53.3113 17.9179 15.5991 2.4964 99. 4005

DL ELHEHRH, f80d JOR A Yy b R SE T SR ST S A T B O (AN BLET 52 T AR MR i A Bz R AN S 2 A5 PL: TR FE A
N UD€ S SN axy NIy A WiE: o YA R /R TR 1S

3.3 XY Z R R
i K H R AAMAE Y A UK B (R 4) |, Patrick $5%1 . Gleason 5 %4 . Simpson 5 %% . Hurlbert
BEETAZ 20517 0. 1429 0. 0238 0. 1586 ,-0. 0166, fEHEAZ 415124 1.8571.,0.4301 0. 1115 ,-0. 1241 ; 7%
TEE R T2/ 910 1. 4286 0. 2384 0. 8972 0. 1062, #EAJZ 435 M 6. 7143 1. 5551 0. 4424 0. 5663 ,
ik G EANRAEY) 2 R BT AR B AR 1 > ELIE 55 & |, Patrick 8% . Gleason 84041 Hurlbert 8 % 1) 1 75 1 2
A R AR )Z ST )Z , Simpson FRECH TR A)ZSHEAR)Z
it KCEy AR ST BEA A ) B e it e, 3 a5 AR RIS b R S5 b 5 14 FE A MRORT HEASE R A 00 A 2 A
Y ZREERIG (3R 5) |, MO RE MR A OS2 B4R TG 38 FNAR G- A X A5 (= 0. 05) A ik i F /K,
AT R ] ARGy, B AW 2 FEE R T, Patrick 840K 3. 8000 | Gleason 54X 3. 4589 | Simpson $5 4
24 0.5300 Hurlbert 644 0. 4863, [A)ieh K b AR 4t LU AL, ZREHARECH FEARZ ST AR)RE | Patrick 7541
A1 Hurlbert $85UCNTEARZ SEA)Z  Gleason #5501 Simpson 550 AH %
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x4 TREEBRMSEMENSHEZREITR

Table 4 Damaged biodiversity statistics of fired stands of Pinus massoniana

- o TeARJZ Arboreous layer HEARJZ Arbuscular layer
Site Index Patrick Gleason  Simpson  Hurlbert Patrick Gleason  Simpeon Hurlbert
R AL R R R BAL B EiRAe
No. 1 DL 0 0 0 0 1 0.2316 0.0003 -0.0003
PL 1 0. 1669 1 0 3 0.6948 0.9007 0.1010
No.2 DL 0 0 0 0 1 0.2316 0.0373 -0.039%4
PL 1 0. 1669 1 0 3 0.6948 0.6155 0.3927
No.7 DL 1 0. 1669 1 0 0 0 0 0
PL 1 0. 1669 1 0 3 0.6948 0.5238 0.4786
No. 11 DL 0 0 0. 0056 -0.0061 3 0. 6948 0.1152 -0. 1286
PL 2 0.3338 0.8528 0.1533 7 1.6213 0.2392 0.7725
No. 13 DL 0 0 0 0 1 0.2316 0.2744 -0.2871
PL 1 0. 1669 1 0 9 2.0845 0.3439 0.6625
No. 17 DL 0 0 0 0 5 1.1581 0.2987 -0.3477
PL 1 0. 1669 1 0 10 2.3162 0.3459 0.6686
No. 18 DL 0 0 0.1038 —-0.1098 2 0.4632 0.0548 -0.0655
PL 3 0.5007 0.4273 0.5900 12 2.779%4 0. 1276 0.8883
DL: BEMIR R, 51 JFEAE Y b L350 S8 T IR AR Z REEA R PL. WTESISC &, H 0 AORE 3t IR 4 ThT SR I I A 4 2
FEPER 2K

b K AR AE ) Z2 P B 2 Y (E Y, Patrick $5%K . Gleason 484K . Simpson 545 Hurlbert 4545
TEFRAZ 50 14.29% 14.29% 17.85% . 11.29% ,TEREARIZ 5050 26.76% 26.76% 37.63% ,18.53% |
Y ZFEME B R RN FARZSERESTIARZ

x5 SAXEEMRMSEMEMERZEY S EESITER
Table 5 Biodiversity statistics of herbaceous layer from non-fired stands in similar stands of Pinus massoniana
FEH Paired No.

F8F5R Index

No. 1—No. 10 No.2—No. 9 No.7—No. 8 No. 11—No. 12 No. 13—No. 14
Patrick %5 2 3 4 4 6
Gleason $5%% 1.8205 2.7307 3.6410 3.6410 5.4614
Simpson $5 & 0.8313 0.7899 0.3242 0. 4453 0.2593
Hurlbert 75 %% 0.1728 0.2142 0. 6908 0.5917 0.7619

i —2L 531 B Patrick 84K . Gleason $5 A EL 40 2% 5 A L PR RAE TR R Z B SR B | W) 3
RIZHYIF AR B EAHOC B R AR SC, Had ks B IEAH G . Simpson 18 B0 B 4451 2k 5 A1 E 240
JARFTEARZ ) 01 24 M 45 52 GAAH OC %85 B 5 TE AR OC, TEHE AR 2 8 AL i B S M AR B 5 A7 K 2 3 K )
Simpson FEELHY B R & 52 IEARDC | A0 R R 2 AR OC  HEAR)Z 0 A B TR] Simpson 48 80 B #2401 2% = F E
PR R IEAIC . Hurlbert TREUHY BRI 2 A B HEAR R R R Te AR 2 HEARZAE W) AR OCHFAE T8 F5 A K e
JEAA AT R
3.4 FEYREAR AR M R

I KEEHTRAR)Z DA S AN N F |, B A2 K ( Cunninghamia lanceolata ) LA ( Paulownia tomentosa) fHFE
Bt bR (35 6) ANRIAR 0 1L A 1 14 1 BE 45 DR e oK i B, 32 AR AR AL 3R B e > B s > g
TESTERR B B 32 ARBEAR I I AR AN B e 52 38 R T3 AR Wy i B e AR AR AR 1 Y
MRS, /DT 5 em B E RANRT K BRI 52 38 DLRFR T3 AR W) i B 40 2k 423K 100. 00% 5
KT 25 em YL RRARFE TR A W) i H AR50 500 0,
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KR TE A BT A T B 105 m®, 31 22 Bl 564 Bk, PRk ko BE R TR B e R, BR RN (R
7)F0 AR LA CEBRER<S) FET- 33K 100. 00% B KB ( Pyracantha fortuneana) & AR ( Eurya brevistyla ) /N4
1% ( Rosa cymosa) FIXY 2K ¥ ( Paederia scandens) %5 , M (Ailanthus altissima) | LLI## ( Crataegus cuneata)
( Toxicodendron vericifluum) /K3 ( Neolitsea aurata ) FNEFH] %] ( Vitis amurensis ) SFAEM T J5 B A 407 50 Db 3%
MRS AT . W WA S AN | PH e HEFTI 2R FET - 355 100. 00% , A2 K F SRR e T, Hop Fi e
Az A S 1 b AR RS X A R A A AR

®6 AREBRFDEMTAZHRGITE

Table 6 Damaged statistics of DBH-classes in fired stands of Pinus massoniana

9%/ em BRAFE DBH class index MREL Trunks H:¥) i Biomass
DBH classes AL ¥ KR E B Bz R B 5 BET SR P
Trunks ATH/m FHS/m Bark/% Branch/%  Crown/% Dead/ % Sum/T Loss/%
0—5 8 3.90 1.87 100. 00 100. 00 100. 00 100. 00 0.0012 100. 00
5—10 54 6.58 2.01 95.19 81.48 71.11 61.11 0. 0656 54.51
10—15 37 11.06 2.66 92.16 75.14 68.92 40.54 0.2607 33.61
15—20 38 13.13 4.23 86. 84 60.53 57.37 15.79 0.6257 16.03
20—25 32 16.08 4.89 96. 88 53.13 50.00 3.13 1.1163 3.45
25—30 15 18.00 4.30 100. 00 40.00 33.33 0.00 2.7926 0.00
30—35 5 18.30 6.00 100. 00 35.00 20.00 0.00 1.8774 0.00
35—40 4 19.00 5.50 85.00 25.00 15.00 0.00 1.6340 0.00
F7 HAREERHKERZHRGITER
Table 7 Damaged statistics of brushes in fired stands of Pinus massoniana
I Species AR AR IR -3 Az F-H e B i K PET-H
DGH range/cm DGH/cm ATH/m FHS/m Dead rate/%
LB Pinus massoniana 0.8—3.1 1.6653 1.47 2.91 100. 00
A Cunninghamia lanceolata 0.6—4.2 1.3000 1.25 2.19 87.50
FARIHE Betula alnoides 0.5—2.0 1.3000 2.10 2.00 100. 00
58 Castanea sequinii 0.2—2.1 0.4662 0.48 1.60 4.83
FI4% Quercus fabri 0.2—0.5 0.4570 0.49 1.53 0.00
M2 Camellia oleifera 1.1-3.5 3.0833 3.26 1.92 100. 00
INREGBE Lyonia ovalifolia var. elliptica 0.3—0.6 0.3889 0.15 1.31 0.00
BFEM- B4 T Rubus panduratus 0.2—0.4 0.2467 0.33 1.23 0.00
¥RAF Myrsine africana 0.1—0.3 0.2000 0.30 1.64 0.00
R Smilax scobinicaulis 0.3—0.7 0.3727 0.60 1.35 0.00
W BRZE Rhamnus leptophylla 0.6—3.2 1.2500 1.50 2.92 0.00
WA Aralia chinensis 0.2—1.2 0.7444 0.50 1.26 55.56
W Prunus serrulata 0.3—0.6 0.500 0.50 1.25 0.00

T KORE M B AR R AW F A T TS ( Miscanthus floridulus ) 22 Bk 3% ( Lysimachia clethroides ) | 2k 75
( Dicranopteris linearis) JH F1ER ( Gaultheria leucocarpa var. crenulata) ¥ K G5 ( Leontopodium andersonii ) 55
Pt ak Ko Ese AR RS A e A= KA 3 S b AR B 25
4 itig
4.1 KOS FRAREE M 14 52 2

P T DX ok B2 7 b R (AR AR | U 5 T 22 S R T bR O I R A N TR A R R 1 B
WAL, KA 5 KR ARAE M F R, 7T BB R i 1)+ e AL ME IR Sk S e DL R
BTN R B RN IR B AR X | A2y 5 e X M AR AR AR T A AR G TR bR 2B T AR
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AT B R T TR B DG ZR O AR IS A R (R b R R B AR SR B A
PATRIE AT
4.2 FRAAEYINS BRI B 1) 2 Sk

MG FAR EY R AE T i A AR R el AR T s AR T AT SOV T AR
PRIIAN TR A 250 5 5 TR A2 B R AR B 52 35 A IR G T A8 RIS i 52 5 48 M A AR ST T2 8 B AR
RN AR | SSL 1 AN [R]AF- U b A X AR A L ) 22 570k, BRARERE L  TEEARJZ RS A PR B B i A
sl R IR A Hh BRI AL Sy Z Rl A TR K B AR S s 2 AR AR K SZ R B B
Tnsi AR KA B
4.3 G KA AR A 0 R

ARSI P AET AR X R IR IO By FERA BRI B RE M0, X #8057 (4 52 i (S PR T 1, — RE P JEE b
T THIFEEIE AR . i KRR TR AR Z ST JZ YRS B AR e ) 1A A e 1 S ) 52 4 K i R 31
ARG EERG LA FE WA HEAR R 5 REAS T2 00 W0 b DR ik A 88 2 iR o 1 228 W 8 2 g o DR i A4 1 A1
it T Z BRI R Z R SR ) SZ 0T FIARUE AT RIS, 3 R I 4B i MERf P
Brigt: SO A MOV B E TS B EAE R P TR T 1 KOS AR Z F AR E | R B0
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