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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 Mountains 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 Mountains, the floristic characteristics of seed plants on
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the south slope of this mountain were 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 is dominant at the genus and species level. (2) In the vertical distribution gradient
of geographical elements, the temperate distribution type has a peak value at 4 000 m, including
53 genera, and shows 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 may 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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& BRI 2R ARN, AR R AR RN, EE U ATEG 4, 5 s B ut4s
(5%, 2009) o 4 \ESA RS (S306) ARt 64z il, AP e 3 o Bk J5A $i 4
W, RV R N B A A AR R — O By B R S, 20100

AP L Ad XTI — & F B L S B SRR L R % S b, o B SR L
X 5 e 65 AT VT R Ui A b X P Y Y, 3 X B TS A VL AT AR X, TR BA
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A PHRL L AR D22, 1L R8T 2R PUE 1), A dx — U7 1 [X EE 221 1) 3 1Y) 4 B3 4
FES AT TN IR 2y AR AR R b X, SARIRBRIRIE, 91.76%M M EELHTE S H—9
H, g k. SURFERAH RN BREZER R, AP HEREARNTH
(164 C) , WMECHA1H (1.0 C) . ML RFREZKR, EEEZER2E,
F5 A5 2% A I LD P A 22 2568 T LARI 73 AN TR /NS SR AL, 230l s 2308 4 I P > 1 Vi
A (3800m LR o iR AR IE % (3900~4 200 m) SV sy L IR IR AU
(4200~4 800 m) « /= LI FEA RIS ME (4800 m LAE) On&E B SR 2, 2010;
FEISIE, 2015)

2 W ITIE

2.1 BHMAE

T-2018 49 H & 2020 4F 7 H 43 2 RO A FH 1L B 3 b7 R g AT R B v R 7 R
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Table 1 Grade statistics of the Genus of seed plants in the southern slope of Budanla Mountain

Z53) JEE T EYRsE{ad LREDSE{ad
Size of genus Genus Species Percentage in total Percentage in total

number number genera (%) species (%)
KJ& Large genus (>10) 3 41 1.92 12.97
145 8 Medium genus (6~9) 9 64 5.77 20.25
/INJ& Minor genus (2~5) 40 107 25.64 33.86
¥ & Single genus (1) 104 104 66.67 32.91
&t Total 156 316 100.00 100.00

W 6L EREA 12408 (R 1D, alREHEE (Saxifraga) & 18 P D56
J& (Pedicularis) & 12 ¥, JWHHJE (Gentiana) & 11 Fi. #EFEXE (Primula) & 7 F. R
EH%E (Saussurea) & 6 M. EJE (Artemisia) & 7. A5 KJE (Rhodiola) & 7 Fp. =
J& (Persicaria) & 8 #. B FKJE (Potentilla) & 8 Fi. H#AKE (Poa) & 7. KE)E
(Corydalis) 7 7 MHEEE (Aster) 77 Mo NE 1V TLUEH, APl RS M)
AE 10U B REREREE. SeEBEARHE, X U84 P R 3 AR 1Y)
JERMA IR AE T HE .
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Fig. 1 Variation trend of dominant seed plant genera along the altitude gradient on Budanla Mountian
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Table 2 The genus areal-types of seed plants in the south slope of Budanla Mountain

S A XA Areal-type JEX Genus (5@ A $ LE Percentage in total genera (%)
TLJ A ( 546, Widespread) 23 —
T2.iZ i 34i Pantropic 3 2.26
T2-2. 4% WM AEPHFI £ PN R E AT Trop. As. ,Afr. and C. to S. Amer. X 075
Disjuncted

T4.IHH S 475 5345 Old World Tropics 1 0.75
T6. R AR AL 72 46 Trop. As. to Trop. Afr. 1 0.75
P &t (T2-T6) Total of tropical distribution 6 4.51
T8.JLI 7 /34 North Temp. 24 18.05
T8-2.t#%-= 1l Arctic-Alpine 7 5.26
T8-4. LR 5 A Rg iR (B W7 4> 45 N. Temp. and S. Temp. Disjuncted 28 21.05
T8-5. W Ay 7 7 SE M A7 Eurasia and Temp. S. Amer. Disjuncted 7 5.26
T9.ZR AL SE A Wi 4> 4 E. As. and N. Amer. Disjuncted 6 4.51
TO-1. 7R AN SR PG EF SE M AT E. As. and Mexico or C. Amer. W. 1. Disjuncted 1 0.75
T10.IH S8 775> 4 Old World Temperate 15 11.28
T10-1. 4 V5 TE)FIZR T (8] 7 Medit. ,W. As. (or C. Asia) and E. Asia ' 075

Disjuncted]
T10-2. #H Al & B H HfEMT T Medit. and Himal. Disjuncted 1 0.75
T10-3. KK W ARG FE AN B I 3B KEEYDIEBT Eurasia and S. Afr. (sometimes also

Australia) Disjuncted 2 b0
T1LIRA TP /34 Temp. As. 5 3.76
T13-2. P E 5 E LR EAILEVEES C. As. to Himal. and SW. China 6 451
T4 R (R EDHAE-HA) E. As 1 0.75
T14SH. P [E-# S 4HfE Sino-Himal 19 14.29
A A 1E (T8-T14SH) Total of temperate distribution 123 92.48
T15. P EFRH 34 Endemic to China 4 3.01
Hit CREHS) M) Total(excluded the widespread) 133 100.00

XA P 1L R R AR X R B R4 AT T Geit o A, A P L R R A
X R 156 JELIA 10 Mo A XA 10 MR (R 2) o Hr, A MER 23 8. #
W HEA 6 J& (T2-T6 &) | /i@ 123 J& (T8-T14 &) FhEFEE AiEf
4 )&, FHEor BB B AR R SR B 4.51% 92.48%. 3.01%. A B A
REEE. SAERMERERE AKX AE, raEioEd T aEE 23, i\
i & H S LA il AR SR TR W o AR AR AT N 3, IR A SR 42.28%. H
BER] UL, AP L R SRR A X R AR JE oA X 2 A R A M, AR A R R )
W43 A1 FAG R 5 0 AT B RO B o 7 A AR 3, RF 12 X AT TR S R o,
DR AR BRI R oy A B | T SO R A A H K, 2 A A R R I 43
Hi X TR0y 732, IAHTE RS R R 2 %% (2015) X wb [ Fh-TAE Y08 1070 A7 X 280 %1 4y
JR &5 SRR B AR X, AP Y 316 R AR oA X R 11 A4
FAJe 8 AN (R 3) o XTHLEAIA X, P or A X G T #7622 He 0 24 2L AN
A AL, R EREA RS 229 Bl HARAT A s 222 Fh, AR SR A RS AL
1) 70.70%, 5 HE A E A AU 96.94%, (53 HE A E A B 4t £ S UL . TR A
BRSSO - SRR N T, PRI AT R B AN 75.23%. IR AR S
B, G EARAN, A S AR A AR B 1.59%, tHFRAR A 2 Fh. AP LR 316 A
TR, HERA A 87 B, AR AR 27.71% . AP RS B o)



Mr, BEXIRAADF AP X R A IR, S PG R B Rl B

OBt HH( 5.33 ~2.58 Ma ), HEEHEAGTL RS A 2 R0 L X o AR B IX — Hb s AR R R
AR 2RI (B, 2012) , ABFFCEF X R M R sr DRSO3 o5 88 3 O 3s, i
A B AT NABTE G X PR AE o S X 28 b B S 43 16 ) 4 a5 e e Jof A B - 25
(2018) FEHFEIM AR BE S FOL I X R A4 IR — 80, RUITE T m )5 T _E Rz i & f A
FEAT VLIR] A PRI ) (X 22 A AR TR RS I B L IX 2R B A T R 2

R 3 ATPHRL L RS 2 A X R

Table 3 The species areal-types of seed plants in the south slope of Budanla Mountain

AT X Areal-type ¥ Species (P HLE Percentage in total species (%)
TLJ A ( 546, Widespread) 2 —
P34 (T2-T7-1) Tropical distribution 5 1.59
T2z #7734 Pantropic 1 0.32
T4. 1B #4355 45 0ld World Trop. 1 0.32
T7-1 )N (BT T T g ) S E PR LR . VG g (A B 5 2 5L Java(or Sumatra), ; 0.96
Himal. to S. , SW. China Disjuncted
IR 04 (T8-T14SJ) Temperate distribution 222 70.70
T8. AL 734 North Temp. 7 223
T8-2. kM-l Arctic-Alpine 6 1.91
T8-4. LR 5 ARG iR (B W7 4> 46 N. Temp. and S. Temp. Disjuncted 5 1.59
T8-6. HU P RIE B PG 2 M2 U -4 R R T Medit. , E. Asia, N. Z. and Mexico ) 01
Chile Disjuncted
T9. AR WAL SE (B W43 i E. As. and N. Amer.Disjuncted 2 0.64
T10.IH 1t FH A7 474 Old World Temperate 7 2.23
T11LRA T 534 Temp. As. 6 1.91
T12. 0P, PHZE LA Medit. ,W. As. to C. As. 4 1.27
TI3. I3 C. As 7 2.23
TI3-LHEZRHE (B EEHMD  E. C. As. (or As. Media) 1 0.32
T13-2. PR FH DR AEMAEPER C. As. to Himal. and SW. China 7 2.23
TI4 KW (R ESRE-HA) E.As 1 0.32
T14SH. P E-# B4 HE Sino-Himal 167 53.18
T14SJ.41[EH-HZ Sino-Japan 1 0.32
e 454 Fh 23 4ii 41 Non-Chinese endemic species 229 _
T15. " E45H 434 Endemic to China 87 27.71
At OREMST 4i) Total(excluded the widespread) 314 100.00

3.3.2 JRI X A MBE B U HE OB E AR AL

X} Je — 2 45 X R I R A Y I OB B ) A AR IR AT G it o b, 45 R ILE 20 A-F.

(D AR (T . w2 A AT, 5 B REE R T &, RIS
Ik, WK 3 900 m I E =E, /G218 N, BHBAREFE, HEEFHK&E LS 100
m H IR ARAE -

(2) A AR (T2, T2-2. T4 FIT6) : MK 2: BETUEH, BT T2 (2
P A RD JEUAAS, T2-2 GRAFIEM. FEMATPSEM R SEM W) « T4 (RSG5
A AN T6 (R YRR Frs S E N 4347 D 1) 70 A 3 0 B 40 L 3ople 72, T2-2 B4 [V /K AR & (Pilea) ]
IAEWL TR 5 000~5 100 m BRA 484030 & &£ PR B I T4 B CRTTA 8 (Asparagus) ]
AXAEHEAR 4 000 m EMF IR TO[ & A KJE (Isodon) 1RMXAE 3 800 m (KR 2 HiE A
I3 T AT AR A TR A A R, TR SR L T S B T 3, X
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(3) bR AT sy S HoAZ A (T8, T8-2. T8-4 F1T8-5) : HIE 2: C w4, Jbims
YA AT VIR R P AR T 2 I e SR IR AR B, B B L AR, BARARAS
Ko T8 kil 4 A B AR AL T8-5 BRI AN L7 5 55 I A1 BT WA ff [) (R4, 7EIRE4K 4 000 m
BB B KA, BCRF T8 & 15 )&, T8-5 1 6 J&; A8 T8-2 Atk —mn vk it = 2212 -7t
ZIFIR 4 600 m AR RE, TIEBEE, § 58, BTSN B8 T8-4 bR Al
5L [ W 2 AT 7E 4 600~4 800 m (¥R X (A1 B 2PUEE, & 17 )8, HEBMNEIREEIHRA
AL . B 2: D AR T P 20 A 2 Akt 2 B 6 Y PR S 18 S s AR A 3
AXAE 4900 m B SEARI N HOX B i KAE, & 4 J&; A28 T13-2 F137 2 5 5 R HE A4 78 g 43 AR
(X g H 2R 308 22 5 L A R R e [ P R, AR T XA AR TR 4 200 m, 7 3 E,
TEMFAR 5 000 m &b XERILH EFF#a s, wTCUE iz B 5oy A ) s 4R oy R e 1 3.
B 2: E Al A0, S T T10 1HH SRR 7 A 2 A8k R 3R LUK, 4K 4 000 m H
IR A28 T10-1 Hurpifg . PUE (B ) FOAR S [R] W, T10-2 e ifg L 1 iy [a] B A
T10-3 BRI AN g 5 AR B3R KRN 6] Wt 1 2 AR i 3 Bl A b isope s o vk b, T10 43
A Je FAR ISR A% X [ 0 AT ER A R AEAR g R B, ELBE & AR I T = IR s

(4) ZHEVANACE [a] W20 A e HASAY (T9 AT T9-1) : M 2: D a[41, T9 K IAIILE
V) WBfr 3~ A5 L S B A TS 8 SR R e A, R 4 600 m I BLIEAE, & 3 @, AR T9-1
ZR N S TG EF 22 I (A1 T 40 AT e 4R EPR 9 4 200 m, HAXE 18, SRR A b,

(5) R4 Je FoAER (T14 A1 T14SH) = MK 2: FATLLAEH, T14 K040 BLAE
KL 3900 m HBL, M HRBE—ANEE THE (Leptodermis) , VRIUAT 1L AT 4R W4y
A T PG S I 5 AR T M R b AR Y T14SH vh -5 Dby FER A R 4a i ey, #8140
FCIX T 3k X (A B A 0 AT, (ER 4 100 m iARIE(E, & 9 )8, Rk 4 300 m iHHE
TR 4 8, WEREE R BT REE N, B 5 000 m B TAE TR, S 8 8, X TkE
BoUE T R AIIX F K55 v 1 - R o AT AR A S B

(6) FEFFARS (T15) : MK 2: FrILLEH, T15 JERHJE A6 B iR 0 T+
vt IS S gk A A e, MR 4 100 m AT 4 200 m IAFEME, &2 )8, 4500 m AbA
N 0. AAFFRLEREE L TR HER 4 900 m 4b Sid % B — s EE A &, 1 EREA S o
A3 A SR B 7S HE T 6 X — Ml X A s £ JR B M A

AT FTEE R, AT PHRL L R R AR L S 8 AN 1) X F B o0 Y MR FE I 2 AT
AR AN AR G5 0 1P Fh = & o A b SR S IS B S IR B A AT A SR R
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Fig. 2 Variation trend of geographical components of seed plant genera along the altitude gradient on Budanla
Mountian

4 b L

A FFR AR S s Y b R Z K (3 700~5 127 m) , it = “— 1L P&,
FAEAFRIR” fEX e R EI, AR A EVE T, H O FIRIEM s, i
WA 200, (LTS oA MR, B XKL 2t R E, KR
DEI. WIRXFTHEYATH 45 B 156 J& 316 #; H, BrEYWE 1R 1 )E 2 #, T
YA 44 L 155 )8 314 F, #rHEY S FESHA.. BREESW T ER, BRERERE. 3540k
5 JE ANl H i S AR TS Y A N RS VK B AL H &, TT RE e AR R R I A i S AR AS A A T 5
PRAN G G o B 1 A PR L X AR KRR, IF H AW SR B = AN & AR
AR O E-E SR AL X (FMIT, 2002; Favre et al., 2016)

MER— L 8 = & RIS B B o A A SR A, ik B B e 1 5 DR S0 2y AT
1R, AB R SRR AR AR, I A N HL T /N AE SR 5200 R SR K IS AR A e AN 3 1 25 SR
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Ko B, B4k 35 2 I AL TR B B 1R 50 386 J5 DR A8 A% e, B 2 HE 338 YR ROV T
B oAk S, ARy Ja AR BV REA B (R o3 B B i o AR B R oA R R R AR N
IR RIS, XA S IR R A, KIS T B IS AR, W R
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HYIX R, s> EERICE A A LW R 5o A [H A FUE RS o0 A5 AR W4 A Je e
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