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Discussion on the Origin of Mid-Montane Wet Evergreen
Broad-Leaved Forest in Yunnan

ZHU Hua

( Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Mengla, Yunnan 666303, China)

Abstract. Mid-montane wet evergreen broad-leaved forest is widely distributed in the upper
montane areas of Yunnan between 1800 ~3400 m. This forest has the same ecological and
physiognomic characteristics as the evergreen broad-leaved forest of the subtropical lowlands;
however, although it has a tropical geographical affinity in its flora, it occurs in warm-
temperate to temperate climates. Using the data of a well-studied mid-montane wet evergreen
broad-leaved forest in the Ailao Mountains as an example, the apparent disharmony between
the forest and the climate where it occurs is discussed. The forest is comprised of 821 seed
plant species, belonging to 386 genera in 110 families. In regards to the geographical
elements of the flora, tropical families are major contributors, suggesting ancient tropical
origin. The tropical distributions make up 47.75% of total genera and 33.45% of total species,
strongly suggesting tropical affinity of the flora. The present temperate climate, where the
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montane wet evergreen broad-leaved forest occurs, is similar to the climate in the eastern
regions of China with deciduous broad-leaved forests, in which tropical genera are only minor
contributors to the flora. Obviously, the high proportion of tropical elements and the evergreen
broad-leaved physiognomy of the forest on the upper montane of the Ailao Mountains exhibit
apparent dissonance with the local climate. This might be explained by the rapid uplift of the
Ailao Mountains with the Himalayas during the Quaternary period, with the indigenous flora not
conspicuously changing although the habitat became a temperate one. Thus, the former
evergreen broad-leaved forest found in the tropical/subtropical lowlands has continued in the

high montane habitat with the uplift of the terrain.

Key words . Mid-montane wet evergreen broad-leaved forest; Flora; Geographical elements;

Temperate climate; Uplift of terrain; Yunnan
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Table 1 Dominant families with more than 10 species in
the mid-montane wet evergreen broad-leaved
forest in the Ailao Mountains

Family No. of No. of Distribution
genera  species type
iRl Rosaceae 20 60 R AR
FES4E Rl Ericaceae 8 40 jEE il
3R} Asteraceae 23 36 LR i)
Rl Lauraceae 10 27 12 A o A
JEIEFR} Lamiaceae 16 26 AR
22%} Orchidaceae 17 25 R
HA4F Liliaceae 15 23 Je i A
P55 Bl Rubiaceae 10 22 {54 A
1Z5Rt Theaceae 6 22 2N o A
ZIRRE} Urticaceae 11 22 o e il
TLNF} Araliaceae 10 20 gi%}ﬁl{g %%ﬂn
EHF Ranunculaceae 7 20 [ il
ZAF} Caprifoliaceae 6 18 JLIRAT A
ARAEL Poaceae 13 18 R
WAFEALF Primulaceae 2 18 1 i)
7¢31-Ft Fagaceae 4 17 =ik in
JelHAL Gentianaceae 5 16 i i)
Z %%} Scrophulariaceae 9 16 A A
=} Fabaceae 14 15 LR i)
RAIHER Balsaminaceae 1 12 1Z Y A
AR Campanulaceae 8 12 R
#H} Polygonaceae 3 12 i e
/NEER] Berberidaceae 3 11 LI AR
1A+ Symplocaceae 1 11 17 B4R
2% %l Aquifoliaceae 1 10 %i%ﬁq%m

Bl ( Theaceae, 22 ) . Al (Urticaceae,
22 fifr) &,

X 25 ANREH(FIt 529 Fl) & HATY) X R )
T, PSR o0 A AR R, A0 1 Bk A
154>, P o AR CELARZ HHT S0 AT NG 9 2
P SEINE B o34 ) 7 4, JLiRA iR 4 4~ &
o 25 R SO R o A BEAE - IR A Rk
W1 22 TR o A Rk, AR v BB A - s
Hu X AREIX R —F, B iR IR T 5t

AR LA 2 o o AR AR B A R A 3
MIXERER , HEREMEF R, R
SR N T, & 62.67%, MR /i BH i 37.33%
(% 2), X[FEFEER T ERIT PR IE T, 7R
o oA B, Dz G g e B o 3

(42.68%) 5 FEUL o0 ARk, U LAAE I o0 A1 B
HF(29.33%) , X X Wil e AR Bz B
s b, SR e AL R T E RS
* 2 RELHRUGREEFEM KT
HEY X F B0 I8 B 5
Table 2 Geographical elements at the family level in

the mid-montane wet evergreen broad-leaved
forest in the Ailao Mountains

A

,\Tigéf (tHFA RSN )
. % (excluded

families CosmoxpoLljitan )

AR IX A
Distribution type

534 Cosmopolitan 35 _

Z i oA Pantropic 32 42.67

PGS S PN AN S N T 43 A Trop. » 14.67
Asia & Trop. Amer. disjuncted

IH HH: Fpi 404 Old World Tropics 2 2.67

AN ZE AT KPR 434 Trop. 5 567

Asia to Trop. Australasia
(i W orA11) (Total sum of

tropical elements) (47) (62.67)
JbiRA7 434 North Temperate 22 29.33
AEAACSE Y [E] K047 E. Asia & N. 5 567

Amer. disjuncted
KA E. Asia 4 5.33

VE A A
WERIEN) Gomamo o)
&t Total 110 100.00

FURLESR T S RENFBOR 2, B e X
FEW X ZR AL FP IR A T M X A, A s Rl S
FHY T 32 AL (Helwingiaceae ) . /K& W FL ( Tetra-
centraceae) , =442 F} ( Cephalotaxaceae) , Ji
5 4EF} (Stachyuraceae) S JE AR WAHERE, Hrbok
TR SR )5 = a0 F ARy, HRE 1 )8 1
il BIKFF R ( Tetracentron sinense Oliv.) , #%
JIAERE ARG A, I SRhE H o % i
SR G R OCHEERE, BT S T %
M X TEAR P IX R AL EAT IR B T Ak RRR S, JF
KA 3 SR (Anvk [ 55 ) A8 Ak,

& ) A7 DX S TR ) ol i 2 il — 1 b X sl 2%
RIS ARG AL & R DT s 32 LR i o] AR
T 386 JE AT K40k 13 DMAFIX A (% 3) .

P AT 170 J&, 5B R B (R R
filg, T 47.75%, Ho, Lz i nfhls
&%, A 56 &, AEBR 156.783%; F I
Srfi)EA 52 JE@, BRI 14.61%, HEXLHA
IHHE AT 0 A . BT 2 28 A0S PR I 43 A
=R <5 0 A [ 2 | B e S A e (TP
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Table 3 Geographical elements at the genera level in
the mid-montane wet evergreen broad-leaved
forest in the Ailao Mountains

S3A X
Distribution type

% RNEE e
NAGARe v

: % (excluded
genera cosmopolitan)

4345 Cosmopolitan 30 _

Z U434 Pan tropic 56 15.73

Hky S PN RIS 52 BT 7434 Trop. 10 581
Asia & Trop. Amer. disjuncted

[ 572345 Old World Tropics 21 5.90

I SR 4310 Tropical 18 5.06

Asia & Trop. Australasia

Pl U R AE 4340 Trop.
Asia to Trop. Africa

Y (B — oK Y ) 43 A
Trop. Asia (Indo-Malaysia) 52 14.61

(Y4 3) (Total sum of

13 3.65

tropical elements) (170) (47.75)
JbiRAE 434 North Temperate 77 21.63
ARIAL M 55 E. Asia . 7 30

& N. Amer. disjuncted

MR YA
lﬁ%ﬁémegtglu Old World 18 506
BAHF LI/ 45 Temp. Asia 2 0.56
R4 E. Asia 55 15.45
T E R 445 Endemic to China 8 2.25
D= P Y ANYANS
O ertie amamey M (188 (5225
At Total 386 100.00

SRR AMRAE AR A AR R T AR R &
R

AT A 186 &, i BB 52.25%,
H, DAt fmasz, A 77 )&, i 21.63%;
HWRKEAR WA, A 558, 15 15.45%; ZRIEA
LMW A 26 J&, 5 7.30%,

MG B SR B LB A, e e R R
R T IR PE A IR, A 32 rb L o 4 i v
ARAE ) DX 22 76 T 1) B A o ] s Sk S Aty
PR, (AAERE AR SRS T (R34 1.1°C,
10°CLA_HAEAR 3049°C) , 15F 47.75% s oy
)@, ST R SRR AAH A

Tl 43 A7 DX S HRU A B sz e — 1 1l DX A 2R
R IRAEARRAS . Al b Ll 6 v M
THIPIIX R 822 PR /3 A0 X BRI L3 4, Ak
Iy At 275 B, i 33.45%, R M AT (AU EE
W K = MR A S ) 545 Fl, i 66.30%, 1T
P X HETE R AL TE — MR AT SRS, IR R

YK R VLR A B o 32, X2 H AR T AR 1 45
R, MHEAIA 33.45% AN A2 AT 431, xR
R 24k
* 4 REUPLEEEFEHRHFEYX
R Hh IR B 5
Table 4 Geographical elements at the species level in

the mid-montane wet evergreen broad-leaved
forest in the Ailao Mountains

y o) M HEL
Di ]?T)ﬁ,tz%% No. of Percentage
istribution type species (%)
1Z i 434 Pantropic 2 0.24
IH - FL 447 434 Old World Tropic 2 0.24
PPN 2 A BN 4045 Tropical Asia 16 195
to Tropical Australia '
Pty YN 2= iy AE 434 Tropical Asia 5 061
to Tropical Africa '
AT Y 534 75 # Tropical Asia B _
and its subtypes
(1) EREE-H2RPES3 A4 India- 63 7 66

Malaysia

(2) MW —KEEARI /M S Asia to
Mainland SE Asia 106 12.90

(3) AR H I o1 S ) o1 085
Mainland SE Asia to S China '

e A‘ .
(#4443 Total sum of tropical (275)  (33.45)

elements)
JtiRH /045 North Temperate 1 1.34
[ #7201 Old World Temperate 3 0.36
ke vl s i} 12 1.46
2R4310 East Asia 66 8.03
(1) HE-=Z D4 Sino-Himalaya 138 16.79

o AT S A B AR B Endemic to
China and its varieties

3 i al A5 4
) gﬁﬁrﬁji*rﬁﬁﬁ SWito 112 13.63
(2) "FEPERISE SW China 133 16.18
(3) =H¥FA /4 Endemic to Yunnan 70 8.52
=R ANVANS S

Uﬂenl?ef’rr%rﬁsn) i1 Total sum of temperate (545)  (66.30)
I3 XA Unknown 2 0.24
A1t Total 822 100.00

IEARFP 3 A K BIR R, i (LR
B LR RE R BT 143 R W — K il 25 R I 4y
i ( 12.90%) . KBili 7 7 W — i 6 R &8 43 A (5
9.85) ., ENE-H KP4 (i 7.66), Efil&i
R X R IR . ZAE Y DX R TR AT )
SR RN R R v 135 T = B = T S ¥ o ]
16.79%; HUKETEPER S MmAN, 7 16.18%;
YO EPE R B R A, 13.63%; dbiE
AT A SR - AR A 2 X Bk T il
YWIX R AL (FIE L) 87 5 R
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DL EARRE 3049°C Y48 bR, X FEM ML 5
T AR b DX 1) 7R A A5 I T Al 7 I ) bR ML 1
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4300°C, HAEJIRAN 10°CLL FAEFRTE B HH = g 2
IIARZ, [BHF-FHIYIIX &R (100 #} 407 J& 757 Fi)
Hr, B e H BB R 27.8% % TR AR
LRI (LT 37°117 ~ 37°25' N, 121°00 ~
121°48' E), 4E3#9% 11 ~ 12°C, 10°CLL AR
4100 ~ 4170°C, 4FE#E AAE R 5 =4 #3T
5 ES A 1L A i A 0 Al R R A % o R R
TEHFh R X R (100 B} 392 J& 830 Fft) v, iy
I3 JE G A BB 26.8% 1% AR INILBHE AT R
A5 23 A5 O AR Sy 8 S R bk, AT X R
HEHE A R R B B 47.75%, AHA X FR A b
BB S355 BT AE H R SR AS DRI BT Y

UNSR g R A L S R AR R A (X
F PG A JE T IR T e, e S R E AR
T B SR BRI AR ARL, AN, WiV A H B
el SRR IX (28°18'N, 119°16' E, ik &
k1182 m) FhFHEPIX & (141 Bl 662 J& 1475
Fir) v, R or A 7 BB U 45.4% 77, 5RE
Ll L P 2 bR, E EG JOr 7 ) A 35 7
S 13.5°C, 10°CLL LAERUE 6024°C, & 0 W #4viy
A, TN, WL L (29°20'N, 118°14'E, i
ik 1246 m) , HEFAFFHEY X R (136 #
564 J& 1186 #f) h, #a /r A J& 5 B s ey
46.47%'% | (HAEHIR B35 15.3°C, it 2, B
A 5B LR SRR M R X R
JSLI R SRR AR, v AR b DX L 0 A o TR
I PRSI Ry S S T

NG5 v AR A0 A B 5 4 il bR DX

TR L A B LA, Bl VT4 K H LS B
g [ SRAEAPIX, F204 30°7'N, 118°52'E, 4Kk ik
1787 m, iR 9.7°C, HHAEYIIX & (181 F} 601
J& 1228 Fh) v, i oA B U 33.54% %,
AU, B A AR X S R R A A AR
PR ARGAT L, HRE ) DX 2R AT 1 B o 9 L
AT AR A1

2= A R 43 b DX AT Bt 5% D 20 5 S A L R R PR
HEETHA R T, a8 b L 5 2k it
A X F2 2 7E Kb 5 7 s 5 5 T b5 kR
), H S kJEIFA R — DS, s
=8 N JE i Ml DX PR AT L 3 T S RE AR G- s 15 B[]
L, DR TR A ) %) 55 1 s 7 S T AR
R, I HBERE T 5 B AN [ 1l o g s 7
S P v S 1 NI RS 3 ol PR R BB R el - ]
AR T HL B % B A 7 S

DA e s H R o L Hp L L A i i
AMEAEZSINUVERAE Hh i S AR AL AR, T EL L Rh A
Wy IX 2 1) Hi Y 53 35 55 A b ) 2 T A AR AN DT
B, WP RRE, AR B A IZHL X R
Bty M . (HERR A ¥R (4.7°C) I KRAK, DA
53X LA I — I FAHT S VR A R SR A R AT BE 2L 2 4
TEANV (W24 ) IR AT A, 10 00 DN IZ b IX (7% b
JE DT SR ) X ZR AR R R e T R
b, RIS N LR A TGRSR THE KK, 8
THZ R, 3% — Hh AT & — A~ R - A A
B A X AR AT R R — A 4l AR
WA - B X R B IE W Jacques %
AR, 7255 =4 rh gttt (Mid-Miocene ) B 38 [
PR A B T AR, B o B OB R T,
SAGARR A, T BE TR HA — I B A U Y ik 2
AMANCRER T AT 5 2k AR RRE, IFAE
IXFPBE A 55 R A TR

T AL L A AR AR X R rh A
WA RE T 62.67%, FCl T8 i iy iy i IR 15
S, —UEHE =20 oF BUEY) AR E W AR OB T X
Mo IX TEAE D IX R AL kAR IR SaE, IRk &4
I ERKPE vk 55 ) 2 Ak, BRI A IX
R oA JE AT R B BN 47.75%, A4 A
T 5 AP 33.45%, R L ERRE T
B S (R AT SRR AR, 355 LT Ak A Tl AR A
AARPRE . % LA AR R X B AE
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BELJE L BT B A8 RS S e 1 &
SRR S, %X b R R T, RS
P20 DR IR R THE B — A2

JUETE LA 2 A6 T8 19 g 45 T w8 2
(Massenerhebung effect) ”, BIZE KB ILA |, #H
P AR TR, SRR R IR I, R AR
A2 HOAE B 0 1Ay AR T 3R i % Rl
IMETETER 2400 ~ 2600 m 3 [ 4 LS 4%
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