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Abstract: The deep valleys in southwestern China experience a dry, hot climate and support savanna-like
vegetation, largely shaped by the “foehn” effect. This vegetation is primarily dominated by grasses, inter-
spersed with scattered shrubs and trees, resembling the physiognomy of savannas in other parts of the world.
The savanna-like ecosystem hosts a rich diversity of species adapted to the dry, hot valley habitat, including

many local endemic plants. In terms of life forms, phanerophytes dominate, accounting for 48.0% of the total
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species, while hemicryptophytes account for 23.3%. Regarding leaf characteristics, microphyllous and
nanophyllous plants represent 42.5% and 20.6% of the total, respectively; among tree species, 39.3% have
compound leaves, reflecting adaptations to arid habitats. The flora in the hot, dry valleys of southwest China
are generally dominated by tropical elements, but are influenced by regional geological history and geography.
Floristic similarity between the Jinshajiang and Yuanjiang river valleys is high, with 73.8% and 53.8% at the
genus and species levels, respectively, representing the greatest similarity among the hot, dry valleys. The ori-
gin and evolution of this flora are closely related to major geological events in Yunnan since the Tertiary, in-
cluding uplift of the Himalayas. Some species exhibit floristic affinities with the savannas of India and Africa,
supporting the hypothesis that the Indian plate separated from Africa, collided with Asia, and transported
African plants to the continent. The high generic similarity between the Jinshajiang and Yuanjiang river val-
leys supports the river capture hypothesis. In contrast, the savanna-like vegetation in the Nujiang River valley
is dominated by tropical floristic elements, which is likely related to the northward push of the Indian plate into
the Asian plate and the subsequent northward shift of northern Myanmar. These geological events help ex-

plain the floristic composition, characteristics, and distribution patterns of the savanna-like vegetation in the

dry, hot valleys of southwestern China.
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FRATTATE LA VG BSR40 B0y A 49 Bl e Y T 45
A SV AT SRS T ANAE % 1 h® B B0 3R A OB
B X HREE 00 A MRS T TR . IR AETE
FEAETE AR N L, DAR A SR o, A ELE R
Y 48.0%, b X LI/NE AL ZE MR, &
26.0%; " 2S5 R A A 0 12.3% 5
9.6%; TR ENIZEAEY o BEAAE Y b i A A
5 R TR AS A 5 R B 9.6%. FAKEY
DIHE T ZF AN, 15 23.3%. BEVETPHL |
Mo 2E S — A A A Y 5 R RS, A
RIBAG LAY 5 AR, O T LAY
AR T 1% 1 hm? BEHURETS (1 H- 258 DL/
W¥hE, HBT 425%; LGRS,
AT 20.6% 5 17.8%., /MBI 5 T
I 16.4%. Bt HAFAAE T RO, B 2,
M 2.7%, WA KMAEY) .

HAFEE AL A F 7 74%; i L
gl E, 5 795%; MU eghE, b
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83.6%. HMTEHEAT T LGIRA, T 87.5%. 4K
WA A KLY R LR, T 95.7%. 4%k
M- TE A KLY R LR S, T 92.9%. TR
BEXS T AR Bl N 42.9%, /N I g
28.6%; &M 39.3%; AURH ( FEZE AR )
i 64.3%. TR T WL A I AR B B RRAE

4 TFEENERNEDEX REFERMIEBRS

VU RS T BG4S Y BE TN, S IR 4l
5 A SRR AR, (HAEAE ) X R AR
AU

FATAE VY AT PO g F 2B T 163 B

1038 J& J 3 217 M EF A FhFHE 4™, ) Hh B A
SR R R, PR TR AR A X R A
P N A &R 8 B 57.18%, IR O 4
36.45%, LA RLA R 3, (HR LG 28 o 47
BFEMMBNEY X R, B8R T EZES,
X AT R P AN [] A AT 2 7 HL v Ak o R A2 b R
DI g, AR R AR, e
R X R K TR (K1, %£2) 1
TE Ty B G 4> b, DA JC VT BE F 40 A R
5 200 m? FAE BT AT 10 S Y 194 AR 4B R 1
20 A1 e o I R S R M L D N D D S )
46.3%, . BB BAK . SR KGR

F1 TILRI. W ITRASFEINERNEDE RERNMEBR S LR

Table 1

Comparison of geographical elements of seed plant genera among savanna vegetation flora in the dry, hot

valleys of Yuanjiang, Nujiang, and Jinshajiang

FEB A Pl A X R

Compared regional floras Flora of Yuanjiang

TCIL TS HEYIX R (475 @) RITTRMAHEYIX R (443 J5) ST TS HYIX R (823 )8 )

Flora of Nujiang Flora of Jinshajiang

(475 genera) (443 genera) (823 genera)
b B
Geographical elements % % %
at genus level
1 574 Cosmopolitan 7.79 7.22 7.78
2 7 #ify Pantropic 33.05 27.09 20.66
3 Hht W 2 A 55 I 1] e
Tropical Asia and Tropical America 2.74 2.71 1.58
disjunct
4 [H{HF#41F Old World Tropic 10.95 9.93 7.17
PR T I 22 PR R PRI i
5 ,,_.\ﬂ?ﬂhﬂlﬁ_,..\ﬂ?jt@é«ﬁl Tropical 6.53 790 377
Asia to Tropical Australia
6 i WY 2= 7 AE N Tropical
Asia to Tropical Africa 7.58 9.48 57
7 $HFIE M Tropical Asia 16.42 17.38 8.38
Pty et i
P B ﬂ' Troelcal elements 7726 74.49 47.07
(types 2-7) in total
8 JLii T North Temperate 6.53 9.03 18.23
9 7R Mt 356 ; East Asia and
North America disjunct 1.89 271 4.62
M=t
10 IH - FHiE AR Old World 9.3 271 717
Temperate
11 {7 T Temperate Asia 0.63 0.90 1.70
12 g PHAE A AR
Mediterranean, W. Asia to C. Asia 0.42 0.45 1.34
13 1. Center Asia 0.00 0.00 0.24
14 /5. East Asia 2.32 2.48 8.14
15 *f [E 454 Endemic to China 0.84 0.00 3.52
IR L4 A 11 Temperate
elements (types 8-15) in total* 14.95 18.28 44.96
&3t Total 100.00 100.00 100.00

T IS A o DL R O A TR AT O A1

Note: * is the total of tropical and temperate elements outside the world element.
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F2 WL BLEVITRATAFEINEENEDRRZR.E MOECUIELLE
Table 2 Comparison of floristic similarities at the family, genus, and species levels among savanna vegetation flora in the
dry, hot valleys of Yuanjiang, Nujiang, and Jinshajiang

TCIL P4
(117 #t, 4758, 798 #l')
Yuanjiang (117 families,
475 genera, 798 species)

HEBERY T A M X 5
Compared regional flora

(110 B}, 443 )z . 788 i)

AR RS TIESS UV FAAY
(143 %}, 823 & . 2500 F )
Jinshajiang (143 families,

823 genera, 2 500 species)

Nujiang (110 families,
443 genera, 788 species)

B Similarity coefficients at family level / %

JCIL T4 Yuanjiang 100

R HI A Nujiang 87.27 100

ST I 4 Jinshajiang 88.89 90.00 100
J@ A4 Similarity coefficients at genus level / %

JLILT#IAI 2 Yuanjiang 100

AL T I 4% Nujiang 62.16 100

LVPVLT I 4 Jinshajiang 73.84 67.80 100
FhAH A4 Similarity coefficients at species level / %

JUIL T IR 4F Yuanjiang 100

BT T4 Nujiang 35.03 100

ST 4 Jinshajiang 53.76 42.13 100

AHF. BT, METE,; PEYSEF S
23.5%, S 2 (i, EATR O 2 0 R A

5% E AN B AR ) X R AEAS TR T I 45 22 5
B, JOTT . VTR E VO I HOn 45 5% 1 40 A
BB LIz B oA Ja Ll e, ol o R JE
33.05%. 27.09% F1 20.66%, JyHALvE; {HIGIT
F VLT A 2 FE ) X ZR 0 T 40 A T o 6 s 4L
(1) 77.26% T 74.49% , H v ity £ S 9 531 J& 4
SRR R 16.42% F 17.38%, M IHUFRE; 4
UPUL R 45 B o A JB AL Y 47.27%, Horpfa
M SN A3 A SR AAL 5 8.38%, [H AL IR 21 J&
18.23%, 7 T X LLHAT 45 ] S A B rY AE ) IX
ROHWRI R

F BN IO, BT, VI 3Kk FET
RT3 B T QA AR ) X R ) R H g, FE [
— TR AR FEHE, B A ANFE . ST
TV AT 23 A ) X 22 S ) 1 BB %) A 40 b B8 i 5
ZFAKR, BT PO A4 A R B AEY X R
() M 3R o 25 I o I, VDT A AR
B A EB G T R A Y X R, G E & F)
MBS (R HiE ) B 72.3%Y, S5ICIT
FIFTT I A HE Y X R H e .

XTI, BT VLT RIS R Y X R
Bl MR e (£ 2) SRR,
JEFAB M b, S TR A 5oL T A

T2 JE AN 73.84%, FrAH LT K 53.76%,
FEFT LA AYIX 3 45 T34 v oA f R A B
RAEEA A fei . X 3 4 T B A 2%
ABL AR A 0[] A %) YT 45 PR 5 T R, (RFE A7)
(R X 2R Mo B 0 AR . FpAR L -, B4R
BT I B OC RN A5G =m0 LB T
S AR, SRR HIAE AT AR A AR

5 HEFERETRTAFETNERNER

Hh ] P R T PG A B AR B R R R — A
TEWFSE b2 R R SGH:, A REIEIT &2 A AR 4
AR, R R S TR

Hh [ Y T T T A Y B T AR A (7 S
LRI AR EAE AR, AR Er—
e ph A AR R S, R B R AR B AR
B FRE B By b, 3 A B T e 5 A R AL Y
B[ AR A N R A g Ui 451 X T 4
A X R AR BT TRV, 18 X244
WA HA WA RA LR M & s S, Jf
HA WM KRR (KR ) 65, WA T
IR R IR S O A 2 — 2B I R™ S  F6AT]
Fi H VU T AT A 1Y % AR B R AR PR S g
S AR M, BT AR B X LE TR A
SR RS2 R A2, 77 AR BRI RN, AT
LT B AR IS T P4y, B &g
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TYMB LT R, PR EA, PR AT #am
B SETE T D S A BRI Y, AnoTiT
&V TG4, B E 22 LA T 4E
BT AERSE S0 (i) SN RS EA
ey B B — 2 TR, BT R A 1 -2 YT T 4
YA, X AW 248y Ul 19 & A B 8] JF 45 F 5 PR
H (27~21) Mya (EHJ4E) ™, T HITA K BE
A AR TR S A 5 A 20 DR TR X LB ML X
R I LT S TR G

A =al ik, fEpisE = ShifngEst, &
s ARET 3N EEMFFEMS: (1) E5hHE
A5 BT S 80w P X % A T s R T,
HA M X IR & A T 28Dk Tt; (2) B
SR M SR MR B 1) A5 g k™, G S
A gk (3) 22 BE-JESE T B & AR T 4
BERE I AR g (A 1, g SR M bR e ) R
FEEEOL T 800 km, 336/ I 4 e 2 T 1) 24 g 1) 26
A RS T o T B T LA M R
Ao, B ED AR ALR , g dbEde kAl T
Jb# (db# 7% 1 000 km) ¥, SHE R TTILA
A B ZRTLAI N AL FS , DA R A Bl TR 46 i &
FT 23T, X SO B AR T T O S A )
X 2 AR B Wl S A .

X} 5% T G B 0 AR S PR 0 R R A 5 BT LA R
PENMRE SRR R, e ZdE
WL ) —Fh EEOR B, FEP R 0 T A B
e R Ry, WP R EE s IR
By EH A L HA 2408, Hpi— 2o
MAEAEM AR B, 55— RIER 742, B MIE
DA% B 35 00 57 i 28 B BE 3 A1 B = w1 T AR A
B R Ao A 2R 55 B AR B DA 3k i i hn 43 5
M ACERS, 5 KRR SR Al A, R Rk R
I B AR W X 2R 43 A5 5 3 T DI A4 50 0k A AT
PO T P 5% E AN B B 5 —FEEAE Y 4 AR K,
ZAEY W EE AR R A, B
FEAEARL ] R P RS T 04§57 T 9 AE B -5 AR A F
MR R B R R . S AWEAEY)Z a1
FEZ AT X, 2t FERR A R ) 2 2
Bl FETTIL. VIO 5 LN h IR A
REME, BEMANE M, 7L CHHE R
PAF R, (BEVERE TS ZFE, BN
AR — ARV R, R A R A4 o

A XA g, A Bk 8 2 1 v [V R -3
A SN 531 J8 R A A

# W A& ( Tsaiodendron) J&JCil T #Ha 4
AR, 5T REFVRE R X &P IE 5
B S IR RE T . 2D Y) . TR
Bl Z I B B T W) 6, 28 R R T e ok i,
WA 2 10.42 Mya™, 4 VVT T3 73 B RR A
HMBHFI A A, VKRB REFRGE K
BRYELER, XMEAESRELSNHEARE
( Leucomeris ) (1) 43k I [i] 7€ 6.225-2.796 Mya,
T 4 A S 14 VR B ) A 17-3 Mya™, 4
A DR A 4G ARTE VD TLT A (A AE WG 7R 1 %0
B H N ORI B AR AR T PR
( Trailliaedoxa ) , &[] Wi 73 Afi 76 4 Vb YL I+
ALY, PERTERL BT o B A T 2E4F, X
K 7T &V mm i AT, & = S HHE P
WETE, SUILRE TR ZES, 50ilaE,
B AU PR RO KT B BT i 4 R
(Musella) R & IL T A FREA R, RMER
Tk FR b A S AR s T R IR N L S B S
G R | e W R AR bWt S RIS iy = o N OB
AT AL S — A B RSA ]F, J3A1 & SR RS 2R b P
R T E 5 E R D R T R A VD VTR R
FEF YIRS Bl & R AR RS JE e 1
R4 ( Bupleurum dracaenoides Huan C. Wang,
Z.R.He & H. Sun) J&70 i 76 U 1L T A 45 &
B DI RE - B R R A5 e I — AR AR A, %
FivAE 4 S SRS AE & VD VLT AT A vh i AR B 7
T T AT AR TR B 22 1Y Jmy SR A BT W 0 A T
MATEMF, AN TFAEY B A5
N, VU Rk SR YT A R “BE R RN T B T T
PR, DA, A AR AR, R
TEMRRESE,

34, FETCIL TR A, e LY R A A
%, X5 IUTTAIA N S oV A A T T
ARXKFR, JUIL TP REA 04 7 B AR 8 1) 53 e
JSCIN TA] 388 45 Y0 VL FRIT A R A 38 K |8 1 434k
T JG S Ta) BE L, 3 i SR T VL 48 Al e rh
VU R B B AR

b5 g S R B T G AE A 1Y) — SR P ) A
IR 7R T VAR T AT AEAE T LA T &
T4, PO T HIA Hh B B* F g R R T BE 2 —
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Kl B W AR D, TR A IR S B B IR
A

FRATTX P T BT A B T AR R X R
M ERAA T R, RS SV TL TR A 57T
PO AL FAHE A B, B A FEAS
FALL B B T AR B RN T B A, (R A VYL T A
AP o A0 8 7 BB 47.27%, A oA s
hi %] 44.96%, I H AL oA JE 5 1 R s B
18.23%; 1M &L I 4 Pl 43 A & i 74.49%,
Horp s o A& B T 17.38%, 54Ut
P73 22 S L XA G AR R 1 AT LK
PR R TR 283 5 I A VD VLSRR 1 R VG E )
e — e R L BB T el s 9 5 e A, Il
B o SRR T, WA 7 AR X R AL
HRAS K s AT M IX W] RE B 2 T A B AE AR Y
iRE, ST PO AEY) X FR BT R o 4%t
g, XSENEEAR He g U BT, g fm db bt 2 &
ATAH (LB T 251000 km) #H54", XILK
W BE LR Y X R0 5, BRSH
=20 AR I Bl X A ) M B R DA O

RN SY, —Jr AR T P4 RS A T B
B AL R AL, H A SR B A
HETEDEETE, XEERVNNAEES D
B Fh i R R A, TETT AR ISR R A R K T
BT TSI, XA, B5 T
HEBE A ARIE . At U, MBS (RYIA )
o TR (THRAE ), RBERE TR
(WA RFRA ) o PRI, PR 3G AR 1 B
T AP e — Py S 0 A T S R, T R
D7 IR, AT AT AR X S 1 B T 4
AL P YK REAE T RS 5.

6 itigMais

rh [ P RS T G A 1 B AN AR TR 0 A AR B
A A LA A i BT 5% g AR B
B oAy A2 25 45 1 5 1 R SE R S B 5 ) 114 M X R
AP MEA YA EE RS, EN5%0
WA B o2 i T R RE KM (Dry thickets ) “
—EARRIYE, A SR B P AT ) X AR 2 RN L
A A IS N T B B 14 R TR U SRR R R AR 42 X
FIRIEF, AT @ SCEAT I B7 T 994w
JEAE A Y Hb ST S0 SE RN B G A R Y — S

REE MW Fh BB IE 2 4B /R T V8 R 1 B B AETE
TIVETTET IR, X1 H 23 % T 400
el B E AR, E AT R b
X, AT B R VR A R o B A% R R A
FELE RO L5 R R A 22 5. T A
5% EGUAE B (1) TR HEAR BN AR, ASXEEAT]
PEATRABESE, BB 5 10 B A b 2 SRR 2R AR Al
BEBEIR 5 T B8 Uk A A

AR R T s B IROG AR F 7R P e XK K
FE T FATT A 5% 1 9AE B A3 A DX el o A A 4, A
R BH YRR 70 S AE B R TR IR AR
FEMRME - — BB AR R b, okt S £k H 37 3 ik
N ) R RS S A Y (b NG iR
WhER AR I, 55—, BEE AL TR
P R B B T BE RN, R A X
EBE R by, A e b B AT T R BB ) T RE AL
PR (M) .

A SR Z REVE R R, FRATA
JIA R R T E S &

KA =TT AR E E R R Z &
i I AR P = T AR P AT, AEREUK IR (650 %
134) mm BA & AT, ERAEFZT, B
TR e TE, TR MEZ L, TERE
JICHPR R T AT ) FR AR, AT 2 A N
W R AR S RSB T Ig iR AR K R 250~
750 mm, KARA B A R BRI EE E AR,
BRI T 750 mm, ] R UMK

G VBT BT 2% L XA TR R 15 2 A
R, VPIRG4S H X AR K B 600 ( = REUC
W) ~900 mm, % EONFREKEN 3~6 5.
X RERIK 4T, EHS L, &K T
T — . ST T LR S g e, AR
KGN R TR TR A g, © ALK 5l
2N TR B T, A0SR B AT FRSE A R K HE it
BLEEREIK, X S i KRR AL R XS AR K
(1, PRI bty ) 7K 3 A A TR AN AR AR T o

FA, KZ TGS T, A
Y78 35 1 15 80% LA I, sk BB RARAE Y AR R AR
Bik, BAWMRKERRETIRE, WA T i,
RES ik gk, Bk, M E—k
REK AL 4.4 mm, g kAEKERE, AR
BIFHIR A B R (BEE MR ), —IRFRK R AE
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191 mm B, A& EAKERAES Wik, 7EF#
WA, FEalEdikh, WERBIR TRARZ L TS
M, SRBUOKLWE.

5TV pE T G 2 b XK KR T TS R IR G
FREL, DA™ T 40 A S A AR R R A, — i
AWAE AU, XSGR H ek ASHE il 29 2R
RO s L AR R BN, AR
M B, FRATEBL, X HEATFA, FEARFEAR 3
JZE5K, FUAR)Z 3R 80% DL R A MERE YR,
RRAE R GAR 3 e bk, AR SR 2, W
WA AT E R R SR o

7 it

H ] PG g BT A B 6% T AR 3 A AR T
ROV VD TUHTR Ve VA T 2 IR U 4, X LB
DI A TR AR A “BE X" RN, T iy e
Wb, TEXRERIERT R, bR AV A R EALE
W TERYIX RA L, ENTRR T 5EE R "
ENMPARGRR, SN ENEGRA
VFZ B R VU R A TR A5 2 78 b S s Al A v
R, HA S A e 2 B A
AERTIAFR DI, g T 04 B 5= £
BOE—MEE R FUETE R, AR =2 Rk,
PEREE B D RLAERIRE T, 7R 2 g R A B R
R AR A, SR T T BT AR AR ) X R AR
AR S T A . X T PRAAT 45 % T 94 e e ) A ) 3
PRWTSE SRS T B AR R BE T, STk
A TR AR, JFMEE R T, SETESY
A FATAT A5 vl Al 4 o ) AR 3t B A AR )
X5 WA R L. BRI R S
SEUTTA LM, EHAY) X Z P B &
XSS, X5 R A ST Y AR B, 4
fdbiRbE 2 KA T AL B VIS TR, X PR
BT A % AN DAY R ) 3t B ST A — R
b SCRE Tl B AR, A P R Y AR A A
PIX R SARAEY X R B —E R IR, E2EZS
b VR TR 3 DX AR 2R e R AR R K R Y
3~6 1if, BEEANAEGC JEATE A RTINS (F2
FE ) BrBURIRL R, 751X L DML AR A, XU
BER o T I T N AR A S A R A B NS, X
YOI FE SR ik A o5 R A R 29 I, X %
INHE LA BER PRI 45 T R T

5% Lk
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Savanna-like vegetation in dry, hot valleys of Jinshajiang. A: Distant view of savanna; B: Close view of savanna; C: Savanna
characterized by Bombax ceiba L.; D: Phyllanthus emblica L.-Heteropogon contortus (L.) P. Beauv. ex Roem. & Schult. community; E: Vitex

negundo f. laxipaniculata C. P'ei-Heteropogon contortus (L.) P. Beauv. ex Roem. & Schult. community.
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I THRTRFEETNER A: PFEMRBSMR; B: TIR-FEFIE; C: B CHIRTEMN,
Savanna-like vegetation in dry, hot valleys of Yuanjiang. A: Physiognomy of savanna; B: Buchanania latifolia Roxb.-Hetero-
pogon contortus (L.) P. Beauv. ex Roem. & Schult. community; C: Succulent and thorny shrub dominated by Euphorbia royleana Boiss.
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