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Tropical monsoon forest in Yunnan with comparison to the tropical rain forest
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Abstract

In Chinese botanical literature, the term “tropical monsoon forest” is explained and used inconsistently and is of-
ten confused with tropical rain forest. My objective is to clarify differences between the two forests. Schimper
defined tropical monsoon forest as being more or less leafless during the dry season and considered it a transi-
tional vegetation type between tropical rain forest and savanna in terms of physiognomy and distribution. I com-
pared tropical monsoon forest and rain forest in physiognomy, floristic composition and geographical elements to
describe and characterize the monsoon forest in Yunnan, China. The tropical monsoon forest in Yunnan occurs
mainly on river banks and in basins of several large rivers below 1 000 m altitude. The forest has one or two tree
layers, and trees of at least the top layer are deciduous in the dry season. In life forms, the forest is rich in
hemicryptophytes and relatively rich in geophytes and therophytes, but less rich in woody lianas and almost lacks
megaphanerophytes and chamaephytes compared to tropical rain forest. In leaf size and form, the forest has more
microphyllous leaves and compound leaves (24% and 44% of tree species, respectively) than tropical rain forest.
In terms of floristic elements, the forest has a greater percentage of species of pantropic distribution (30% of the
genera) and tropical Asia and tropical Africa disjunct distribution than tropical rain forest. Thus, the tropical mon-
soon forest in Yunnan has more diverse geographical elements in its flora and a complicated evolution history.
Key words tropical monsoon forest, tropical rain forest, Yunnan
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forest, F[H 34 2= M) A& A e S, AR A
FKEAH I A FRIGAZ ] (Beard, 1944, 1955; Whittaker,
1970), W HZFERMME —FiETZEA Lot AT
T AR5 015 5 B4 5 i (savanna) 2 [A] FRTABL B SR, )&
T MR, e X, Gl T AR R
B AR ARRR S 20, AR (P E AR ) o) iy
AR I AAERE RIS FH J2 A

I EIFR A — AN 2 m) i i
MR R ARGE, el Py M i T34 A AR B
PRA L ISR B 2 20, Ha%H—
NG — 53 b UE(Blasco et al., 2000). Schimper
(1903) /2 S W0 il A B BEAT R R 54, At
G T AR BEE SRR ANERE, FEIGHT R
A APATTR . Z= XK (monsoon forest).
5 A AR B 22 AR GRE AN, v 1) 2R XM 2 v
FE A2 SCR v i 2= AR . Richards (1996)7E
KRG T AT MR VA A8 1 25 J7 1 2Ok BE il
b, =T M AR AR R G, U
=1 700 mm. F+FHHON3-5 AR E X
7T PRI (tropical wet-seasonal) < fi, E4E
BRI =1 200 mm. F1F HHCh4-61 1 5E L
PRI (tropical wet-dry marked by dry season)’S,
f, SEAEPEN 2= =700 mm. FETFEHHCH6-8H
SE XA HGHE 2 (tropical wet-dry with long-dry
season) (k. 15 Z AT WY FRIHE 4 8 2R 40 Tl ot ey 2=
AR AR ——ZE PR 2R M (evergreen seasonal
forest) . FAHT MR IE Ak —— = 45 PR 21 H S AR (semi-
evergreen seasonal forest). #HF -0 U r——Z= 1Y
P& i #K (deciduous seasonal forest). 1X-5jSchimper
(1903 )% Rty AR AR A A 2R AL dal 43 2R A0, =4k
SRR ZE T P A 2R FRAE Schimper [¥) Y AR T 05
M3 2% 45 Pk v i AR A 24 T Schimper [ 2= K #K
(monsoon forest), tHal kAT, &
TJ4 Z XUBK sl Aty 2 90 1k 9 bR A Dl L ARt W AR
A FIAE AR R, HAKIR AR, S T3
PR BT A B8 R 5 2 TR R R A S AR

tHT-Schimper (1903)#5#)1# H 2= X4k (monsoon
forest) i ik E[J &2 4 ) [ FAs T AR, 22 AR IX —
24 TR 2 LR AE 9N P A B 02 H (Whitmore,
1984). RUfsEtunstt, 0547 AN ) 2 A F oA A4 PRk A
RIXFEIRE B IR . 4140, Champion (1936)fFH T
Py Pk V& K (tropical dry deciduous forest);
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Blasco %5 (1996) 73 il 41 F #4717 7V % i #K (tropical
dry deciduous forest) Fl #4 7 i Pk 7& M K (tropical
moist deciduous forest) il A [F] 7K 73 254 T T
RGP, eI TS P T AR

A TR b2k, EHEHR900-1 000 m
DUN R AR R G, BAT #eiy Z2 RA%,
HAR PR IE>20 °C, P34 RT &S 1 000-1 800
mm, 5 HECONS-TAH; L R A
Richards 1) x-AR AR5 38, FLAT RAr Wi 3] 2= )
S, FEAR L VR A A BT 2R R AR AR, RIR
AT R 2= PR AR, 1770 T 2 A R BT
BB A A ZE VR AR, BIERATT T Ut (2= R
o

CH R B Y CRAEER, 1980)F1 € =~ R #E ) (5=
TS, 1987)HARKRYN T 2= ARIX — A4 PR A IR 25 1 4
Gyiip e P SA Ry e o NI S 7 R (B G B  8
() f B b, 5 Schimper (1903) 5& X ) 25 X Ak 5
Richards (1996) 7€ S ZE 15 v AR AN [R], ify 2 488
BAE IS — AN T ARG IR #aty 5 S i i AR
AN RREA R, J& T2 o) My PEAR A . BT IX—
), PR BROCHET TR CRAE, 2005), AR =
75 Y MK B 43 A A B AR 2R A6 S S AE 5 Schimper
(1903)5E I 7= RUARAF &, B 5 T ' AR K P AT
o3, HRE FEZIK 8, NN T
PR VAR g Rt i R AR 2 T PR e v PR R A R A
By —J71, HT e REAHIE R — b
I Ta) P AR PR DR, LAk B T4 1 AR Az K
TREZ 26 AL (A AR, 2008b), HAis X (4R
1 000 mbA I A D IER) ) A 70 7 H 3 B IR B B2 Wi,
KR L) BHIHANE, FE MRS
) TR 3 AR A B BIR A T o H ISR e Hi%th
XA RIARIROCR, I e — M SR
(I )y AR, 5 20 ) by PR A 2 T AR — i
SLIFIHA B 2 P AT DX R 7 i PR

AT A AU TR M AR b Ay’ ARAHTR S, 7T RE
R T WS WAL 208 FREGE . A Sl i
XF 25 T PR AT 2% R AR IR P IR R I 5 #ay WY AR LG
B, SV IRRAE, DA B A O TR 2 R A
MM S % .

1 ZEEWHKNSH
IR T ZE A AR L 000 mEL T



JURVAT 8 FF el 9] B 4 R — 6 T i 3] 45 7 b 52 25
RS sm 2L B, B0, BETE. &L, ol
BRI TR M S — S B, VL PfsRL
FELVL . KRBT HEALAF AR B, 2 AL
BW AR AT o AE 2 R RIS B
MRAZHE I3 ATAE— S84 TR S gt . A2 T FAGTAR,
U A A SRR 74, 5 R
LA AT 20 Al o

2 FWRBIETSINRSFE

T 2R AR VR JE IR, — (25 mLd
T, iR, FTRAR - RACE 1 R2)2, RN
FIAEF05 M a2 T 2R e T Z AR5 0, B
BRI R RO e 5 AR,
SR O, B, BORER S i, W R R if R RS
WA ARG, (AR I S T4, AR AR A% Bt
AR /D o ARV T YRR 1R 2 R bR kg 481 (R 41
4%, 2007), {EAETEIAIR b, 453 B DL E Ay 2R A
Wi 3, Jorp SCUAH AL 2R AL, 27.8%;
LR HEAS 5 7 2 R RO & v AL 2R A, A ) o
16.7%H113.9% . (HAEEAKIAY) D, 328 LLI0 T 2 Al
YA R, (516.7%; HLUGER N ZEMY), L 7% —4F
) 5.6%, T FEFREDI D, A 1.4%.

3 ZEWEEYIFNEE M

= 2= T ARAR R B A7 AR A (Bombax ceiba)«
BRMR(Chukrasia tabularis var. velutina)~ %)) ELfI i
(Erythrina stricta)~ & %W (Lannea coromandelica)-
KRB (Sterculia pexa) 7 £ XK (Albizia odoratis-
sima)~ 7R 35 WM ¥ (Pterocarya tonkinensis) Hi #
(Albizia chinensis)~ FE K %8 (Eriolaena kwangsiensis)+
Bli - ¥ 1 (Dalbergia obtusifolia) < J& [A] 5 £
(Lagerstroemia intermedia) ~ 4 H T (Phyllanthus
emblica) - =F B W (Bauhinia variegata) A
(Dalbergia fusca)~ K2k AR (Anogeissus acumunata)-
E W i 44 (Grewia eriocarpa) « — 1 %42 (Colona
floribunda) « %16 75 (Spondias pinnata) ~ ‘K K1t
(Mayodendron igneum) WEFEAR(Mitragyna brunonis)
o ERRIZZ NG AHEARZ, 70.5-2.0 m,
15 B 10%-20%, T2 EAGUR T {k(Woodfordia fruti-
cosa)~ YA 40 B MW 24 (Vernonia parishii) ~ 11 2 bk
(Helicteres elongate) . WA )Z150.1-1.0 m, 78 55 )%

R BRI ML S B AR A (K LA 465

20%-80%, PAWIZENT(Microstegium ciliatum)~ &AL
T (Chromolaena odorata). i (Heteropogon con-
tortus) ~ 5E 7y #i] (Ageratum conyzoides) « T M FY
(Thysanolaena maxima)=5 Ao

4 ZFWMMBIEYIX R R IR S

AFRATT A 25 (40 308 ¥ VT I 0T L 7 ) 2 R A
REBE (R 748 TN TR A 8, %2R AR LA S RH (7370,
dT R EU9.8%) RARHBIFR, AT B AP E14.1%)
KEBIQ8F, T BAEI3.7%) HEQ3F, i
FHE3.1%) PEERIQ9F, b B FEUK2.5%) B
CRHA6F, 5 RFEI2.1%) FERIEN SR, 5
FhE2.0%) BRAERI14F, A B FEUI1.9%)55 0
TR FERYIX R B R L, G o
i )& o BB EI8T% . fERGH AT IR, DLz
e o3 A Lo dne e, 290 S B EI30%; FAHT T
I3 JE R B E121.5%; T A A 8 s
JE L 1112.8%, FAH: W9 Z5 A1 AR Yo A7 8 o A
HI011.9% o ZEFP IR EE B A0 W i b, DUSRGHY S 91 4
A, AR BB 61.8%, LR b E R
ATFE, 5 10.9%, 405041 Az s 0 Ao b % by
6.3%, FA-FAr JE A A5 4.9%.

5 SEATFEMRSHRERRELR

MR ZEN AR S R R A A8, R
BHNURFAE . R P2 SRR L i 2 A 1 b
P AR DX o 2 R M RS R ) AT A iR
R (Sl 2 AR, 32 B3 A 6 LR RT 3 FF R o B
R R e T ] Y] 2 b 52 2 XS ) S o R 1) b B
T HRGH B AR DU 43 A 8 AR G ARG L AR 25

TR BB, — B T25 m, 45KAH
ST, TR AR — A 1 E52 02, b ARy et 38
SR, ER, AR, BNDHOCES h, B R
HLRE, MAAELE . J AR LA 344 1T 43011
FARZ, Hr, oA B2 B8 RIA30 mBL B
A E R (R 1 iE60 m), MR IANER: . TR
HZ R 18-30 m, RS, SR/, s,
WM, MR, SRR BT

Z WA AE ARG R A b, — R = B AR A,
TR A ARG e /b, K iy ZE A4 S b 2FRE A AR
b, (HMTH AR 2, 5 17%, Mo N 2R R4
AREYIBARS F 5 BRI S 2 A, 2t
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BRI B AR R AR s 0 2R R, AR TR A ARG B 22,
JUT-JC b i ZE R RN —AF 2R A, R 2R A A
W) e AEMF AN BIREAE I, ZERIAR /N
IS LEBIAI i, 53]y $1124%H144% . 5 5
P, ZERIARITE R A Bll64%, HEA b —K
TR T ARG PR PR IR SR B A8 A 5 5,
SRR 2190% LA (R2) (RAEEE, 1998b).

L5 BT MRAH LR, 2 AR IR o B A
%, Feol e Te AP Bl = B SEAIR, FERER2 500
m BRI R, A 4R R 720, Fo (U FR R 25
Py TR IR RS AL B, 752 500 mPHY
TR A ] A 4R HP0 150-200FF, b, 42
7E5 cm EA I AR A 4463l G AL $5 248 A0 4)y 1

DI A H5 2 80—90Fl) (RHEZE, 1998b).

R ATHRIM S BRI A

Table 1 Comparison of life forms between the tropical rain forest and monsoon forest in Yunnan Province, China
A A s R AR (I AR) P AR GH A AR SRS
Life form Tropical rain forest Tropical rain forest Monsoon forest

(lower hill seasonal rain forest) (ravine seasonal rain forest) 0.25 hmz)
(0.4 hm?) (0.5 hm?)
T [ERs Tk T8 Tk g3
No. of species Percentage No. of species  Percentage No. of species  Percentage
ZF Y Parasitic plant 0 0% 1 0.4% 0 0%
444 Epiphyte 7 4% 22 8.3% 0 0%
FEASEIALZFAEY) Liana phanerophyte 32 18.3% 61 20.3% 12 16.7%
KL 2 /%) Megaphanerophyte 17 9.7% 19 7.2% 1 1.4%
T 2F 14 Mesophanerophyte 49 28% 72 27.1% 20 27.8%
/NI ZEREY) Microphanerophyte 27 15.4% 23 12.1% 4 5.6%
JE {2 %) Nanophanerophyt 17 9.7% 22 8.3% 10 13.9%
FOR AL 2 FEY) Herbaceous phanerophyte 8 4.6% 11 4.2% 3 4.2%
My E2EAEY) Chamaephyte 15 8.6% 20 7.5% 1 1.4%
I 2FAEY) Hemicryptophyte 0 0% 0 0% 12 16.7%
Hu R ZFAEY Geophyte 3 1.9% 5 1.9% 5 7.0%
4EAEHEY) Therophyte 0 0% 0 0% 4 5.6%

il Total 175 100% 260 100% 72 100%

R2 AR AR R AR TR A A R 3 ) A

Table 2 Comparison of leaf size and leaf form spectrums of tree species between the tropical rain forest and monsoon forest in

Yunnan Province, China

FRAT F AR (1 R AT R AR (TR A T AR ZEFIAR
Tropical rain forest Tropical rain forest Monsoon forest
(lower hill seasonal rain forest) (ravine seasonal rain forest) (0.25 hm?)
(0.4 hm?) (0.5 hm?)
TP [ERg Tl SR Tl BRI
No. of species Percentage No. of species  Percentage No. of species  Percentage

/N Microphyll 18 19.4% 18 16.1% 6 24.0%
Hi Mesophyll 69 74.2% 83 74.1% 17 68.0%
Ktk Macrophyll 6 6.5% 10 8.9% 2 8.0%
HH Simple leaves 68 73.1% 85 76.6% 14 56.0%
&It Compound leaves 25 26.9% 26 23.4% 11 44.0%
H LMY Evergreen plant 84 90.3% 105 94.6% 9 36.0%
Y& AEY) Deciduous plant 9 9.7% 6 5.4% 16 64.0%
TR FIEL Total tree species 93 111 25
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TERP A R b, 2= M ARAE % vh i SR R b 2
FEE LW B ShERIN . SRR B
Wk(Stereospermum colais)« M. FILEAR . HFHIK
FE K48 . K48 B (Eriolaena spectabilis) « 43 H T
(Phyllanthus emblica) 2EN-% (Sterculia villosa).
—HSE, dlimt e, BR WA, BEE. KERK
KM (Cipadessa cinerascens)~ [1{t=FWi H (Bauhinia
acuminate)~ it fr /K (Pistacia weinmannifolia). KK
SRk,

AR TR Y o H BRI A 2R AR AN [R) B v
A AN, B, R 5N (Dipterocarpus re-
tusus)~ B3 22 (Hopea mollissima)~ XAt (Lysidice
rhodostegia) « JG Y& 1€ (Saraca dives) « 4l ¥ J&
(Amesiodendron chinense) . & T % (Eberhardtia
tonkinensis) 5, Az A A A 8 HAGHT B AR AR
1M B 5% B 22 % X (Shorea assamica) « ¥ A7 2
(Dipterocarpus turbinatus)=5 e 2~ b P4 B 3l AT T AR
FIRERN . T RMA(Terminalia myriocarpa)~ K
W (Parashorea chinensis) ~ K 2§ B (Antiaris toxi-
caria) W (Pouteria grandiflora) Mi(Canarium
album)~ KW AZM (Gironniera subaequalis)~ %"
i (Lasiococca comberi var. pseudoverticillata). K
NI F (Dracontomelon macrocarpus)~ k&5 (Barri-
ngtonia macrostachya)~ /N (Garcinia cowa) R
216 (Knema furfuracea)™s, &z Fd Bl FAVHT F AR
& Th B EE R AP

TEFE X 2R 1 B RSy A B b, 2 AR () vy
i & B R E 187 %, fEHr A g R, G o
A J& I EE B AR B g, 20 B B B 30%; #Ay
PN A FA AR o A s L i, 20 s R
R)12% . R AR ) #2018 2801 94%,
FF CARAGHE U 9341 g LL g foe e, 733%-42% . 75 FF
) 1 B 23 ) B b, 2 R ARATY DA FAGHT 2 Y 43 A1 o
PL, o EMEL61.8%, H 2R M43 A1 Az #ds 43
AP 156.3%, T Y-t I 3 A F i 4.9%,
XU 5 AT AR AN [l (Zhu, 1997) (£3). k2 i,
7 TP (1) B 8 23 B R 22 K, R ) A e (1) 2
JA R b, Sz G BGEI -FAGHT RN SR
WAV ZRALEZ MR, RIFES KR LES
Fe R 2, T AR TR PR ) B I W R € RS
o

KA RN AR R S R AR RO LB 467
6 ZHit5itit

ZWMHRAERAWHE T BB
SR E IR TR AR R, A TG
TR B R A 8 J T ) — AN I R A . S 1
ZEM AR EEATAE R L 000 mBL R LT T
i Y] B P 7 N — S T o] Y 2 2 B 52 2 X ) e i
FUIH B, . AEXRIRT A G, & R S MRS B 4y
FiTR dt o N RSN ER i7 N P B A
MR ATEE 3 AT o 2 P IR MUK o LR, — I
IKT25 m, ZitAHxS @i, R —RAINE122)2,
L ERERLE TR B R R R R AE TR
I, BRI I EA TR R
B MR Z AR A, AR BUBAS AR, K fr
ERIY) S b AERE AR D, (AT IR 2,
17%, b FZERE A —E A AT 5 . dEnt
SR TUREAE b, =R /N 0 B A A R
1, Al 2024%R144% . $5 SR, ZERARI
TR BERP 7 $164% . LEREA X ZR A o0 W) 1l L,
T MR IR o0 A 8 AT 4 i dh, HiZ #is
a3 A I EE AR 35 v, 200 B R L 130%, #4
T YN 2 T AR 23 A (0 Lu 8 v, 2 7 s
H12%. FERARIGHLER o) B4 24, RIES R
JEe g S0 B A 2 R 22, T ARG R PR P s M R £
MRS, AR ENNRESMAE., A&
ANEIUREAE . FEAI RIS AL AR ) 3 o3 K A B
FGHT RARAT IR AR X0, ) X SEARFAE 2 5 2 X))
WAL A ARCEE T RO SR
AR5 A T Schimper (1903) %2 X ¥ 2= XAk (mon-
soon forest), [F]%% T Richards (1996)F) S fix-Ar bk )
28 LT 2= R

1 2 B R R I A A by, oy A —2K
REIR AR A S 2, IX A AR MR AR R (W R 4
2SR TR SRR 2 A A I L AR R
I IS AR AR 52 1) 25 45 M T 5 1 1 Sk 5 g A [ R
H HAT sy, HEAEVEZ i1 5 Schimper
(1903) K1 7= KA AN A, EATI TR AR)ZIF A —
W TE (). an R BATTR 40 Schimper (1903)
(125 AR M &, VLR A 2K 1L b P K AR ARAEL A 3k
AT MR BAT TR B AR) . IR AR IE
WA DAL, A A LB I A
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R3S ZE AR A U R ) LE AR

Table 3 Comparison of geographic elements between the tropical rain forest and monsoon forest in Yunnan Province, China

J B R 53 ol ) T 2 e S
Geographic elements at a generic level Geographic elements at a specific level
A AR AR PR ZEWA | AR ety AR P AR ESTY N
Vegetation type GABWAE)  (REWH) Monsoon || Vegetation type GABWH)  (IKEFHAK) Monsoon
Tropical ~ Tropical rain forest Tropical rain  Tropical rain forest
rain forest forest forest forest
(ravine (lower hill (ravine sea- (lower hill
seasonal seasonal rain sonal rain seasonal rain
rain forest) forest) forest) forest)
IR X R MR HEEAS SEE AR | X A mAE S E SREEC SR
Areal type % genera % genera % genera | Areal type % species % species % species
1. A 19.6 253 29.9 1. 23w 0 0.3 6.3
Pantropic Pantropic
2. FH LI - 5 U 4.3 4.6 4.4 2. B B 2 0 0.3 0.8
Tropical Asia and Tropical Asia and
Tropical America Tropical America
disjunct . disjunct
3. ]B‘lﬁ_‘ﬂ*{&'r—ﬁ‘. 14.0 13.7 12.8 3. [ b 0.3 0.6 2.0
Old World Tropic Old World Tropic
4. ST AT 9.2 102 6.7 Yorld Tropic
Tropical Asia to Tropi- 4. #“ 'm‘W#!‘l—ﬂ‘ﬁ‘&:ﬂ‘[‘[ 2.9 32 22
cal Australia Troplca-l Asia to Tropical
5. N - 48 73 1y | Australia
Tropical Asia and Tropi- 5. B - FAar R 0 22 4.9
cal Africa Tropical Asia and Tropi-
6. P 4.3 33.2 21.5 cal Africa
Tropical Asia 6. Fiir I 43 A S AR Y (73.3) (74.6) (61.8)
(B sy &) 94.2) (94.3) (87.2) &t
(sum of tropical ele- Sum of tropical Asia and
ments) its sub-types
7. dbi s 1.8 1.9 4.9 6.1. IR -k phir 28.9 35 222
North Temperate India-Malaysia
8. RiF—JL3k 1.8 L5 29 6.2. B -KKiZRFE T 21.3 19.4 18.3
East Asia and North South Asia to Mainland
America disjunct Southeast Asia
9. IHHE SR 0.3 0 0.9 6.3. KIli 2R B I [ 23.7 19.4 212
Old World Temperate ARl
10. L T 0 0 03 Mainland Southeast Asia
Temperate Asia to South China
11. %&"l"iﬁ—-@ﬂ?—"{" )12 0.3 0 0.3 7. JbiE 0 0 0.8
Zflgd%ergmetan,:v.est North Temperate
sia to Center Asia
12. 1 0 0 0 8. AW 0 0 6.3
. East Asia
Center Asia N
13. 03 15 32 9. TP EFH 8.2 10.1 10.9
East Asia South China
14. FEEH 1.5 0.6 0.3 10. =rFFH 15.4 8.6 3.9
Endemic to China Endemic to Yunnan
Al Total 100 100 100 Al Total 100 100 100

AR S PR B R CREN-6) & 1

H AR5 P BB A BT W S A (36 846.1-6.3) & 1

Numbers in brackets in the left columns are sums of tropical elements (including types 1-6), and numbers in brackets in the right columns are sums of

tropical Asian elements (including types 6.1-6.3).

AT FEIERN AR 2 b BT D 1 A
R AR AR R Y, AT R A T << ARty R RN
M (tropical seasonal moist forest)” KR IFFIX A5 &
B SR A L AR AR R AL (Zhu et al., 1998c,
2003; Zhu, 2002; K, 2005), EA1JE A< FE A
Jbgcpn B T Ay b — i g 2 A

TE 2 P A, IR MM N AN d TR 264+
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REFRZ D E I AEES EA TR AR S
FACHT AR i T PR s R A5 2R

AESCHR PP BT R AR R AR, L B AR 2
(1987) BT ki ¥y, FIEH#R /& Schimper (1903)%& X (12
WK, T2 A T 2 DA R PR, eGP
2 2 AN 2 MR ¥k o T R PR T R AR,
anHE 1 52 5 ¥ (Albizia philippiensis)- )5 FZ B MK, 38



i1 (Terminalia hainanensis)- |5 5 AR, & ATTHE 0 A
ARV ZIMIRHAE 54 T Schimper (1903)7E X
RIZ= AR, JRRIZ=RTAR

55 Y 1 2 W PR ARL I #uaty 3 b bR A 5 B
1372 50 Ai(Miles et al., 2006), {EE R H
A7 DX, B AT B R AR AR 2R AR ) A B A R
<1 600 mm, T2 JHOY5-61H), HHHE A
FALP A SNURFAE, (A BRSPS A, E
W GERR A I A 3 MR (seasonally dry  tropical
forests) (Bullock et al., 1995), ‘CAI1RIFEAREAEA RS
AT BT YRR ARG R R TR R B AR AR
LEE S

= R MR A AR S T2 1
Aii, PUAESE =D m M X AT 2 T 55
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