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Abstract; The ecotone of ecological communities is usually rich in species and complex in floristic components, which is
regarded as a key zone. Budanla Mountain is located in the transition zone of semi-humid to semi-arid ecological
environment in Tibet. Because of its special natural geographical environment, it has rich mountain plant diversity.
However, the composition and floristic characteristics of seed plants in this important ecological transition area are still
not well understood. In order to clarify the floristic composition and vertical distribution pattern of seed plants on the

south slope of Budanla Mountain, the floristic characteristics of seed plants on the south slope of this mountain were
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systematically studied through field plant community quadrat investigation, laboratory specimen identification and related

literature review in this paper, the richness pattern of advantage genera and geographical composition along the altitude

gradient was also explored. The results were as follows: (1) There were approximately 316 species of seed plants

belonging to 45 families and 156 genera in the south slope of Budanla Mountain, in which there were the most abundant

single species and small genera of seed plants, the temperate distribution type was dominant at the genus and species

level. (2) In the vertical distribution gradient of geographical elements, the temperate distribution type had a peak value

at 4 000 m, including 53 genera, and showed a downward trend with the increase of altitude. (3) The nature of floristic

geographical elements and the vertical distribution of species richness in this area might be mainly affected by the local

semi-humid climate, local environmental factors and topography. The results of this study can provide important basic

data for the study of plant diversity protection and resource utilization in this region.
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Table 1

Grade statistics of the genera of seed plants

in the south slope of Budanla Mountain

” ¥ Percentage
& JE AL T in lotalg Percentage
. Genus  Species in total
Size of genus genera .
number  number (%) species
’ (%)
PN 3 41 1.92 12.97
Large genus ( =10)
A m 9 64 5.77 20.25
Medium genus (6~9)
/N 40 107 25.64 33.86
Minor genus (2~5)
Lkl 104 104 66.67 32.91
Single genus (1)
&1 Total 156 316 100.00 100.00
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Fig. 1  Variation trend of dominant seed plants genera along the altitude gradient on Budanla Mountian
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Table 2 The genera areal-types of seed plants in the south slope of Budanla Mountain
i mac
a-ype renus total genera (%)
TL. A ( 5746, Widespread) 23 —
T2. iZ #7434 Pantropic 3 2.26
T2-2. BN AR A & P ZE R S FI BT Trop. As. , Afr. and C. to S. Amer. Disjuncted 1 0.75
T4, IE{EF G434 01d World Tropics 1 0.75
T6. Fy W AT AE P 345 Trop. As. to Trop. Afr. 1 0.75
P51 (T2-T6) Total of tropical distribution 6 4.51
T8. dtifif 534 North Temp. 24 18.05
T8-2. Jbtle -1l Arctic-Alpine 7 5.26
T8-4. L IEHE FIRG IR MW 22 N. Temp. and S. Temp. Disjuncted 28 21.05
T8-5. WIF FIiEA RS 25 W1 ] Eurasia and Temp. S. Amer. Disjuncted 7 5.26
T9. AR AL 3E[M W53 4F E. As. and N. Amer. Disjuncted 6 4.51
T9-1. AN VG BF £ P[] B E. As. and Mexico or C. Amer. W. L. Disjuncted 1 0.75
T10. IH R RH# 4345 Old World Temperate 15 11.28
T10-1. Hurpyfg P6Y (B PV ) 1AV (8] BF Medit., W. As. (or C. Asia) and E. Asia Disjuncted 1 0.75
T10-2. Hi1 g A s R AfE [ W7 Medit. and Himal. Disjuncted 1 0.75
T10-3. BRE MG FBAEM (B A KPEM) BT Eurasia and S. Afr. (sometimes also Australia) Disjuncted 2 1.50
T11. WAL 53 70 Temp. As. 5 3.76
T13-2. TEEF SR AEAEPER C. As. to Himal. and SW. China 6 4.51
T14. RS (REDHHE-HZA) E. As 1 0.75
T14SH. H1[E-% SHfE Sino-Himal 19 14.29
IR 83411 (T8-T14SH) Total of temperate distribution 123 92.48
T15. FE4EH 434 Endemic to China 4 3.01
A (A& U 40 ) Total (excluded the widespread) 133 100.00
gt o, 4 R an g 2 s A7 Ja i U ) T R R B ST BG S e E  TEK

(DR ARL(TL) cd B 2. A ATR0 HEFY™ 3 900 mi Y B bR i {8, J5 221 T e, A2 A B 3
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Table 3  The species areal-types of seed plants in the south slope of Budanla Mountain

S K o TEEEIE
Areal-type Species ereentage In
total species (%)
TL. J7 A (1574, Widespread) 2 _
P43 (T2-T7-1) Tropical distribution 5 1.59
T2. Z #4374 Pantropic 1 0.32
T4, IH{HE S 43 45 01d World Trop. 1 0.32
T7-1. JRNH: (SRORT3E0E) (B ShifE =4 m | PO [ sk 228 Java (or Sumatra) , Himal. to S., 3 0.96
SW. China Disjuncted .
T 534 (T8-T14S]) Temperate distribution 222 70.70
T8. LI 4346 North Temp. 7 2.23
T8-2. Mk~ LI Arctic-Alpine 6 1.91
T8-4. AL IRHE FIRG LA M Wi 20 N. Temp. and S. Temp. Disjuncted 5 1.59
T8-6. HuHIF ZRIF B PG 22 FI R PG 5 — B B[] W Medit. , E. Asia, N. Z. and Mexico Chile Disjuncted 1 0.32
T9. &K AIL AW /3 4 E. As. and N. Amer. Disjuncted 2 0.64
T10. IH{HF 5345 Old World Temperate 7 2.23
T11. WAL 5370 Temp. As. 6 1.91
T12. Hu i PE =PI A0 4F Medit. ,W. As. to C. As. 4 1.27
T13. 534 C. As 7 2.23
T13-1. FIERF (SKPFBITI) E. C. As. (or As. Media) 1 0.32
T13-2. HiE 2= DHHEAIAEPERT C. As. to Himal. and SW. China 7 2.23
T14. RS (REDHRME-HA) E. As 1 0.32
T14SH. 1 [E -5 GH0fE Sino-Himal 167 53.18
T14S]. H[E-HZ Sino-Japan 1 0.32
Al rp [ 45 A #4743t Non-Chinese endemic species 229 _
T15. HEFEH 434 Endemic to China 87 27.71
Bt (REHEFT M) Total (excluded the widespread ) 314 100.00

% HLRIFIR A 55 100 m B AR ARG
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T LU TR 8 1 T 3 XN BB 5 A I AR A o
IR LI 25 AT K

(3) bk 4340 53 S FLAE 7Y (T8 | 'T8-2 T84

FT8-5) ;M 2. C Al %N, JLIRAE 40 A B o0 U ¥ 4k
Tofs 85 R A 522 B 5 4 0 U I AR b R B AR AR AR
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Fig. 2 Variation trend of geographical components of seed plants genera along the altitude gradient on Budanla Mountian

W, AR AT X (B AE 3R 4 200 m, 7 3
J%f@&smomkﬁﬂmiﬂmi%fwmf
Mo PR A ) R T I R R e, hEI 2. E
AT HRAT R A T10 TH 5 4 A AL AR Ak
AR K, MR 4 000 m I H IR A R ; 28
T10-1 Hurfrifg | PG E (5% ) A AR S 8] 7, T10-2
iy r v RN R T iy A R] BT AN T10-3 K A g 5 3R 1
(A B A DR U ) T B ) 3 A1 98 4 31 R AR A e A
SR b T10 43 A B HL AR RUAE % X B 43 A #R 46 e
1 v 4 b B, LB I A T v R e

(4) ZR AL 5 (8] W7 43 A S HAS RS (T9 R T9-
1) B 2. D AT%0, T9 4V AL 3 18] W7 43 A5 B v 16F
ﬁ%iﬂ%%ﬁFﬁtQW@ﬁ4womﬁmﬂW
B, 55 3 J@ ;28 B0 T9-1 2% 3 1 A8 VG 55 5% I 8] 7 49 A1
MR R 4 200 m 405 1 &8, IWRRI R A b

(5) RS A S A BRI (T14 F1 T14SH) « H 8]
2.F A1, T14 ZR 043 A BN AE R SR 3 900 m
B AL A8 BVEF T 55 & (Leptodermis ) , (R EBRAR J

P LA F AR W43 A B VG 2k (R RF 05, R I P A oy
HOHAR A T14SH v [ -5 5 ROHE A 43 o 40 46 % £
B FEZ MG DX ) T A VAR X () B R A o A, AR T
K 4100 m BF KB, & 9 J& , B¥EIK 4 300 m
B R 2 4 & 5 B A R T2 18 8, 2]
14K 5 000 m P4 R, & 8 J& , LR IE T 4H
P IX 2500 43 v - 7 0 A AR R A B

(6) HEFREA M (T15) i 18 2. F A1, T15
Hh R AT 78 I A ) T R S R ST S U
A TR 4 100 .4 200 m ik IS, & 2 )&,
4 500 m Zb7AE K 0, A PHRL LA 2T L T ) TR 4
900 m A 3 c ) — i E R A JE o ERE A R
B B A A A Rt B 7R T A X — b X ) bAoA
TR B 3t 3 A

A G285 F R WA A PHr L e 3 A A 4 0
a1 1 DX 2R b L8 53 Y T A0 B2 1) 43 A B Ak
PR A 3 14 P Fh 3= 8 B 43 A0 A R S 3 S U ik
) B A3 A A% SR K



3 1] TR ;B AP L P SR A DR IR R BT 391

4 W55k

AP 1A FE S el U A 1 B AR TR 25 K
(3700~5 127 m) , it < f “ — 1l 430U 2%, pg JEAS
) R X HL 58 96 R B, A 7E AR AS RV sS4t , Homd
Pl IR O ST, I T RN M I Y S 1L
TR A 3L A0 A B AR B, 1 DX s 1 i A ) 22 R S
WEE XRMSER, AR XA TR LA 45
B 156 J& 316 Fp KA 4D 1 R JE 2 B gt
HaY) 44 B 155 J@ 314 B, ULEA B AR 5 £ S
B, JBECELE AT iR, R E R | S e 8
T R A A T A 4 ol B B K& AR, PT fE
T AR A S ) A 3 S (AR AT R ROR B A b 3
BT ARFH I KR A K E &M, IFHE A
BRI = A& B AR Aok s i e v
[ -5 L REHELL X (FMIIT, 2002 ; Favre et al., 2016)

B — () I 34 3 T 90 R B 1 0 A A%
SRy BTE , SR L LA S B T U B 43 AT A e
1Ry itk B ke R AR A A K 33k S /N b I /N A 355 5 )
T JRIEB K BSR4 S B 25 R (O RS s 4
2004b) ,fin AR B JE A E P A g 22 Dl
FNL T S AR TS T2, (B b i 3 b 1 B0 A5 45
IR ZAR K, 7 Hh 38 B o0 VR T 4R B 1Y A8 4k 43 B
Hh T b S0 T T AR AR Al 2 B S 3 )
(R AR Ak R 3, A 1) b B G 43 AT ¥ B LB A,
TR AR R A R R — NI X R A 10,
WA A L B 3 A 358 5% 1 X I 0 A 28 TR 1 5% i)
R, D, 28k 3 5 0T AN S R 4 B f Ay S
Jer AR S AR R | 6 2 H TR I T R XL R g 3 A
I, an s JE A R R R e, B
B o A B A R PR 1 T R R T R
HAH BT A BT M B R A5, K ISR R X R
LA S M AT Bl W R ) T iR TR AT, #Ry
RO WSR2 WX = R L AR A )
(b FREY) & B SR AT B 5T, 45 R R )
ol = B A TP AR, Ty S 1 g 4R o T R
(ELAE A Hh R T AT AL 5 0 X R 1) LU g
PO R TR 5 WA TP 7RI AR, TR EE R
YR E B A3 A RS SR 52 e K (Jiirgen et al., 2017
Li & Feng, 2017) , X TFF-FHY X R0 TE H T
FRBFFE R NG 45 (2021 ) % EME FE R 2% [ SR A%
PIX R FHE) X R A B A R R R B, )

o = 5T B BE IR T i 52 B O A A% Sy, TR o3
RN K 90 Ll A A ) TSI U NIl (I R
S5 (2017 ) W 2 2 A 1A ) IX 2R 2 B0 A A R W 5%
GER IR ZIXAEY R R b F B R T
S PR SE R B A JR) | S 1) M B o3 T O AT
& Jr -t 5 B S H J s ) A8 A e 3 XA & (2018 ) X
B L R b BOR AR ) X T 553 A 4 SR
157 RGEWTIE, 45 R 3R DI Y) IX 38 100 U TR 4R 5
AR AL SR B e 3 I D8 A8 AR e AN )
P4 b RS 53 SRS AR 5, LA b DR ek i s X g L
HIAE Y 22 4 X 2R BIF 5t 3 I ) o = 8 A v it
PR R . AR WA B T AL 58, BN )
DX ZR L T RORE B A SE 1S R Y A2 A a3 (H R
FRA/NER A XS Wy b =5 6 A% R 2 i AR K, F
SR IR I AT R R T R Ak, PRI HE )
XA 1Y 2 43 A1 AR A A% JR) W] RE 32 232 3] 20 b <
A MR 5 R K AR A AE A 0 2L ] 52
T IX ZR B o3 9 o A e W, s oK A )
P P R R 114 IX AR S LR AT M BT, Y O3 A
3 R o X O, b LRl o0 A )
BN 325 FhOKF B AR PHAL LR M TR 0 X AR
I S IR B, MR A0 T S LA b - R
WAy R 3, AT W X5 B ROHE LD kA o % D)
£ A0 BRI R ST A R AT G R
Tl R A B R A TR SRS (2017) X
14 JAE e LU AR X R IESE s e L A A
FIRh AW X FR gy bR A A K
B S T S AT 20 A AR 53 A K H
] =3 S L A A P R 55 7 A R, /b v R - H AR
G3ATAERY A B R Y AR A AR SOR AT
PLINFES A T I R E R 4 R 5 H— 2, )
Ui A S5 0 ) o A SRR v Y SR BN S A R Y
YRR R R R T AR 2 B2 o0 A A8 A A
Jaj (Lomolino, 2001 ; Kessler, 2002; Vetaas & Grytnes,
2002; Jiirgen et al., 2017) , AFHALILAERE T 1L T
g4k 4 900 m 4k SGE sk B — E R A TR, B EFEA
B B3 53 AT A SR L s T TR X — L X A Y
G AETE R ZUH T 28 | 0 A VR Y A R A 3 Y
WLEANTE T HT oL
25 BT AT PHAL LR by B EE P B 9 I T
BB AT VL 0] e Jir T i 26 Y B S — I R AR FR B Z —
FERL T RIR AL ZASHE TR S DX, 38 A 1 pe AL S 4%
ANTR] YA S 2 HG T 3 A L R T, AT O 1



392 I 7

42 3

Y Z R 5 PO AR PR R 3
FhFHE ) Z PR L5 20 BT 25 3 ] 6 I DX B
NGRS AL, B IX R as R, JE A X
RIS R AR LU 434 B R L 35 DL LD
] — 5 Eh 7 e o A R A X 58 AT A I X 8
FE A B B, NAETE A A, S A 76 s i
ARG S A, X OER B Ao AR SR
P REAR B 43 A1 A% Jm S B0 Sl 34 i ik ) P0G A Ak
A FEAR I — B, R X F 8 10 U A SR A
AT PP =F & B 5340 48 JR B 92 T 9 o ) 2 ik
SEONE AU, BN Sk b T e B AE PO R M DX A
( Colwell & Lees, 2000; EifH%,2004) , AHF5EH
DA DX B e HL 28 R i RS BUK A2,
o TR 1 DX 7K 43 3 R T B AN A2, R I B K A
AT IE AL, WL A £ 5 (FE %,
2002; FARMEHAE,2004) . A5G T A58 02, 1 FF
7 LR B b 1AL 41X 2R 04 B 40 7 HP A 4 X 3
HE AR HIXZR B o5 8 32 5 1 7 i Al 3 A
T @ AE PRI 4 000 m B 3k A8, [R5 Al R
/NSRRI /N M TR B K B 2 P B TR 5% 1) 1))
T SR AR AT AE R - 55 0l 0 0 A A% Jed 119 28
e, ARSCHFFR A R 2Z A, B T8 2 — A~
BT B K A LR I R B 48 b, T 4= 1 Bk
OB R R A LR R 4R A,
JITLATG I R AASHE 3 FiAE 4 X 2 8 35 4% Ry (0 T %
B, 3 REAR S H 17 OC T k& A0 VL U P X R
(A RIF 5 A A 000 40

5%

BIAN J, 2006. The beautiful of Gyaca [J]. China’ s Tibet,
(2):56-61. [, 2006. 3£ [J]. HEEE, (2).
56-61.]

CHEN FY, 2009. Thousand year old walnut woods at Gyaca
[J]. Tibet Tour, (8) : 98-101. [ F5EI54% , 2009. finds T4E4%
BEAR [J]. PUECHKIEF, (8): 98-101. ]

CHEN LZ, SUN H, GUO K, 2015. China flora and vegetation
geography [ M]. Beijing: Science Press: 30—-163. [ BER 2,
IMIL, FBA, 2015. Hh EAEY) X R SHEAO0EE [M]. dJbat.
Bl iR : 30-163.]

COLWELL RK, LEES DC, 2000. The mid-domain effect:
geometric constraints on the geography of species richness
[J]. Trend Ecol Evolut, 15(2) : 70-76.

DEVADOSS J, FALCO N, DAFFLON B, et al., 2020. Remote
sensing-informed zonation for understanding snow, plant and

soil moisture dynamics within a mountain ecosystem [ J].

Remote Sens, 12(17); 2733.

Delectis  Florae Reipublicae Popularis  Sinicae  Agendae
Academiae Sinicae Edita, 1959 — 2004. Flora Reipublicae
Popularis Sinicae (vol. 1 -80) [ M]. Beijing: Science
Press. [ " Bl % B v B AH Y0 & G B & B &, 1959 -
2004. PEFEYE(1-80 #5) [M]. dbat: BRAthRRst. ]

FANG JY, SHEN ZH, CUI HT, 2004a.
characteristics of mountains and research issues of mountain
ecology [J]. Biodivers Sci, (1): 10-19. [ F¥ =, ILFER,
ARV, 2004a. J20IE Ll Y A SRR AR B 1l b 2R 255 4 B
FENER (1] EZHEE, (1) 10-19. ]

FANG JY, KANZAKI MR, WANG XP, et al., 2004b,

Community structure of alpine sparse vegetation and effects of

Ecological

microtopography in Pushila, Everest-Choyu region, Tibet,
China [J]. Biodivers Sci, (1): 190-199. [ F K=, M
I, EFEV-, A5, 2004b. PUEER I — 51 P A A - i 3 X
e LA BT AL O R AR IE S/ NI 5 (1], AR 2k
P, (1) : 190-199.]

FAVRE A, MICHALAK I, CHEN CH, et al., 2016. Out-of-
Tibet; the spatio-temporal evolution of  Gentiana
( Gentianaceae) [J]. ] Biogeogr, 43(10); 1967-1978.

Gyaca Local Records Compilation Committee, 2010. Gyaca
counties annals [ M]. Beijing: China Tibetology Press: 1-
976. [ fn 4 B J5 ik g B % B2, 2010, 0 A BOK
[(M]. dbat, FEEES AL, 1-976]

JURGEN K, SEBASTIAN W, SIMON L, et al., 2017.
Elevational seed plants richness patterns in Bhutan, Eastern
Himalaya [ J]. J Biogeogr, 44(8): 1711-1722.

KESSLERM, 2002. The elevational gradient of Andean plant
endemism; varying influences of taxon-specific traits and
topography at different taxonomic levels [ J]. J Biogeogr,
29(9): 1159-1165.

LIU MJ, LI HJ, 2020. Rare wildlife resources and protection in
national nature reserve for black-necked cranes in the middle
reaches of the brahmaputra river valley in Tibet [ J]. Cent S
For Invent Plan, 39 (2). 57-61. [ XA, 2L %,
2020. P4 FRCHE £ A1 VL HH T 4 RS [ R 2 A SR PR A X
PRSI Y IR S R [T ARl A
39(2) . 57-61.]

LI C, XU WL, LI QK, et al., 2021. Community structure and
diversity distribution pattern of sandy plants in the middle and
upper reaches of the Yarlung Zangbo River [ J]. J Resour
Ecol, 12(1): 11-21.

LA Q, ZHA XCR, ZHU WD, et al., 2014. Plant species-
richness and association with environmental factors in the
riparian zone of the Yarlung Zangbo River of Tibet, China
[J]. Biodivers Sci, 22(3) : 337-347. [} 3%, $LAGWA ", &
PAR, A, 2014, TG LI AR PR R A A A%
Jo BRSBTS (], A2 e, 22(3) « 337-347.]

LI M, FENG JM, 2017. Biogeographical interpretation of
elevational patterns of genus diversity of seed plants in Nepal
[J]. PLoS ONE, 10(10) ; €0140992.

LIU B, TURGAN B, KEREMU A, et al., 2018. Vertical

distribution patterns of the seed plant flora in the middle



3 1] TR ;B AP L P SR A DR IR R BT 393

section on the southern slopes of the Tianshan Mountains in
Xinjiang, China [J]. Plant Sci J, 36(2) : 191-202. [ XI#,
AESKTRGEA « WEUNT, SCLLFRM - sk, 2, 2018, B
SER LR BOR TR IX R T B AR SR i ()], 4
YrRlsaeEd, 36(2) : 191-202.]

LOMOLINO MV, 2001. Elevation gradients of species-density;
historical and prospective views [ J]. Global Ecol Biogeogr,
10(1): 3-13.

MING SP, ZHONG Y, XU M, et al., 2018. Comparison of
floristic composition and characteristics of vascular plants on
the northern and southern slopes of Gambo Utse Mountain,
Lhasa [J]. Plateau Sci Res, 2(1): 61-72. [ FHF-F, 5,
VIR, 4%, 2018, FEpRARE: S 0L BT PR 4R SR A IX &R
N IAFE LRSS [T]. mRERETTSE, 2(1) : 61-72.]

QU XL, GUO WW, LUO DQ, et al., 2019. Composition and
characteristics of subalpine shrub-grass communities in the
Yarlung Zangbo River valley [ J]. J] SW Univ (Nat Sci Ed) ,
41(3) : 1-8. [ X4, I, BRIK, 4F, 2019. HEE-#
ATVLIRT A L i P AR b X R A ACREAE [ )] DY R
W AABIERLD) , 41(3) : 1-8.]

SHEN ZH, YANG MZ, FENG JM, et al., 2017. Geographic
patterns of alpine flora in China in relation to environmental
and spatial factors [ J]. Biodivers Sci, 25(2): 182-194. [ Ik
FER, IR, ST, 45, 2017, b E LR X AR bR
R SIS N REICER [J]. A2, 25(2)
182-194.

SUN H, 2002. Tethys retreat and Himalayas-Hengduanshan
mountains uplift and their significance on the origin and
development of the Sino-Himalayan elements and alpine Flora
[J]. Acta Bot Yunnan, 24(3); 273-288. [ #Mii, 2002.
Mo v IR A0 5 ES R AR IR L [ R A e
1o K IR X R A5 R e RIS ()], Rt
YIWFSE, 24(3) : 273-288. ]

TITO R, VASCONCELOS HL, FEELEY KJ, 2020. Mountain
ecosystems as natural laboratories for climate change
experiments [ J]. Front For Glob Chang, 3(38): 1-8.

TURGAN B, LIU B, YIMIT AKBR, 2017.Analysis on vertical
distribution pattern of flora of seed plants in Kuche []J].
Guihaia, 37(4) : 453-460. [ fiLRRGEA - mHU0TT, XM,
SECREFER - HOKHR, 2017, PEARRTAEY) X R T B 20k
oA L] 7 PR, 37(4) : 453-460.]

VETAASOR, GRYTNES JA, 2002. Distribution of vascular
plant species richness and endemic richness along the
Himalayan elevation gradient in Nepal [ J]. Global Ecol
Biogeogr, 11(4) . 291-301.

WANG GH, 2002. Species diversity of plant communities along
an altitudinal gradient in the middle section of northern slopes
of Qilian Mountains Zhangye Gansu China [ J]. Biodivers Sci,
10 (1) 7-14. [ EEZE, 2002. 4B3%E 1ALy b BAE I BETE
SRR TE B R (D], AR ZHEE, 10(1) : 7-14.]

WANG HS, 1992. Floristic geography [ M ]. Beijing: Science
Press: 1-176. [ LAif/E, 1992, H#IX R [M]. bot.
Rz ibit: 1-176.]

WANG ZH, CHEN AP, PIAO SL, et al., 2004. Pattern of
species richness along an altitudinal gradient on Gaoligong
Mountains , Southwest China [ J]. Biodivers Sci, 12 (1):
82-88. [ EakfH, BREF, A, 45, 2004, w5 &2 TTILA
TAEYWIFD-E o BT IO B 28k (1], R 2,
12(1) . 82-88.]

WU ZY, 1979. On China flora partition problem [ J]. Acta Bot
Yunnan, 1(1): 1-20. [ Z{E4i, 1979. &+ EEYIXRH
SRR [J]. SRS, 1(1): 1-20.]

WU ZY, ZHOU ZK, SUN H, et al., 2006. The areal-types of
seed plants and their origin and differentiation [ M ].
Kunming: Yunnan Science and Technology Press: 1 —
566. [ RALAR, JA#TEL, ML, 2%, 2006. B HE) 23 A X
KM RIHGRE ML [M]. B 2 B
1-566.]

WU ZY, ZHOU ZK, LI DZ, et al., 2003. The area-types of the
world families of seed plants [ J]. Acta Bot Yunnan, 25 (3)
245-257. [ RAFGR, JRIHTES, 2088k, 4F, 2003. tHEAFT
IR AT IX R RGE [J]. i tEYITsE, 25 (3):
245-257.]

XUE HB, 2015. Research on the development of towns in
Shannan prefecture of Tibet [ D]. Beijing: Beijing University
of Civil Engineering and Architecture; 5 - 81. [E’#ﬂéﬁ%@,
2015. PHECLIRGHL D3R UL RBFSY [D]. dEat: Jbatdisn
Rz 5-81.]

YU YY, LI J, ZHOU ZX, et al., 2021. Response of multiple
mountain ecosystem services on environmental gradients; How
to respond, and where should be priority conservation? [J]. J
Clean Prod, (278): 123264.

ZENG M, MA YH, SHEN WT, et al., 2021. Vertical
distribution pattern of seed plants flora in Wolong national
nature reserve [ J]. J Chin West Norm Univ (Nat Sci Ed),
42(2) . 110-115. [ ¥, Toker, WCH, &, 2021. EME
FE R H RO DR R X R T B o AAs Ry [J]. P4
T2k ( FARBRERR) , 42(2) ; 110-115.]

ZHANG J, CAIWEN DJ, XIE YP, et al., 2019. Characteristics
on the flora of seed plants in Sanjiangyuan national park
[J]. Acta Bot Boreal-Occident Sci,39(5): 935-947. [ ik
i, A SRR, R, &, 2019, = VTIRER A R
PIX AT (1], PHACR SR, 39(5) « 935-947. ]

ZHOU ZK, HUANG J, DING WN, 2017. The impact of major
geological events on Chineses flora [ J]. Biodivers Sci,
25(2): 123-135. [JAlWr kL, e, T 3CWE, 2017, # T &
B SRR T EAE Y X RPN (], A
FEPE, 25(2) : 123-135.]

ZHU S, 2012. River landform and geology environment evolution
in the Yarlung Zangbo River valley [ D]. Beijing: Chinese
Academy of Geological Science: 1-153. [#E, 2012, f&
FECAT VLI A 30 5 B RS AL [ D] Jbat. h E bR
2. 1-153.]

(REHE HIE)



