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Analysis on vertical distribution pattern of
flora of seed plants in Kuche
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Abstract; Kuche is located in the middle of the Tianshan Mountains in Xinjiang, the northern margin of the Tarim
Basin. In terms of geographical division, the vegetation in this region belongs to the warm temperate shrub and subshrub
desert area of Xinjiang. Based on field studies and relevant literature, the vertical distribution characteristics of the flora
in Kuche were systematically analyzed. The results showed that there were approximately 960 species of seed plants be-
longing to 78 families and 376 genera in Kuche. Among these, there were nine species of Gymnosperm belonging to three
families and three genera. There were 951 species of Angiosperm belonging to 75 families and 373 genara. The total num-
ber of families indicated that the highest peak at the elevation with 1 600—1 800 m. The total number of genera indicated
that the highest peak at the elevation with 1 800—1 900 m. The total number of species showed that the highest peak at
the elevation with 1 900-2 000 m, there were 59 families, 230 genera, 478 species. From the altitude with 2 200-2 300

m, the number of seed plants family, genus, species showed a decreasing trend with increasing altitude, and the distri-
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bution curve showed an unimodal peak distribution structure. North temperate elements were dominant in family and gen-

era floristic composition. In vertical gradients, a peak of temperate distribution type appeared in 1 8001 900 m (inclu-

ding 20 families) , from the altitude gradient with 2 800-2 900 m showed a decreasing trend, to 3 600-3 700 m was the

lowest (including six families) ; The temperate distribution peak of the genus appeared in 1 900-2 000 m, and then de-

creased with the increase of altitude. This study is very important for the characteristics of the altitude gradients on the

flora of seed plants of Kuche Mountain in the area of plant germplasm resources and ecosystem diversity, and plant re-

sources of domestication, cultivation and utilization.

Key words: flora, pattern of vertical distribution, species diversity, geographical elements, Kuche

PG TR I L kb B i, 38 R b b 2%
BT R Rl e AR AFAE , AER X ) s T
M HEAR SRR IX MR SRR SR T
RE T S8 0 I AT 15 AN LU = A
PR, BHATZ XA X R ST E B KT
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i MR FEAHSE G W7 % . TERTSE X & T AR HT
PR BT AR A Y BV EA TR M A,
Fryu BN T By — E R LTk, — gk
BT 100 m B 2~3 A FATRERL () , B AL
(o) AR A 20 m x 30 m AT AR AR
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3FF3JE 9 Fh, a3l B 3.85% . 0.80% Al
0.94% s #TAEY) 75 B 373 J& 951 4331 5 A BAY
96.1% .99.2%H199.1% ., MUFHK 1 200 m FF45 211
T0(3 900 m Ab) 3 A AS R AR B 28 78 45N e ey
() 2 B S B AN [R] - L B STEBE (1200 ~ 2 000
m) A7 62 B} 271 J& 600 Flr, 111 Hi5E 5 H 5 (2 000 ~
2300 m) 56 Bl 222 J& 487 Fh, 11 5 5 (2 300 ~
3000 m) 57 Bl 232 J& 532 Flt, 55 FE H A (3 000 ~

32 EFLUREEERHER EMOLENEE
D TR4H1E

MF 1 AT LAE AR R R A R Y T
o 2 IR S W R B A T e 2 B S A 4
Horp BLEBEIEIR 1 600~1 800 m Ab & f = &
SOBTEHEIR 1 800 ~1 900 m &b 5 B 5 e s, Wy b
BAEIER 1 900 ~2 000 m 4b 5 30 e w504, A 59 Bl
230 J& 478 F

3700 m)37 #} 137 J& 289 Fir, 3.2 1 B AR AL XX R T AR T
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Table 1  Seed plant species diversity in each segment elevation in Kuche
TR X B P JE Ty R X B P JE AR Ty
Segment elevation (m)  Family Genera Species Segment elevation (m) Family Genera Species
1200~1 300 58 208 386 2 500~2 600 56 205 430
1 300~1 400 58 212 395 2 600~2 700 53 203 409
1 400~1 500 58 215 416 2 700~2 800 50 183 388
1 500~1 600 58 217 427 2 800~2 900 46 165 353
1 600~1 700 59 215 439 2 900~3 000 45 157 338
1 700~1 800 59 223 458 3 000~3 100 39 146 302
1 800~1 900 58 230 474 3200~3 300 34 116 237
1 900~2 000 58 227 478 3 300~3 400 34 112 227
2 000~2 100 58 222 459 3 400~3 500 31 103 207
2 100~2 200 56 219 467 3 500~3 600 31 95 184
2 200~2 300 56 213 462 3 600~3 700 30 89 162
2 400~2 500 57 213 463

15 L EmERVA 15 BE, 43 BJE R AR ( Graminae ) |
2B} ( Composifae ) \ 2} (Leguminosae ) . ZZF} ( Che-
nopodiaceae ) V5 5L Fl ( Cyperaceae ) . 1 FAEFL ( Cru-
ciferae) . & B F} ( Ranunculaceae ) . A 47 &l ( Caryo-
phyllaceae) . ##%F}+( Rosaceae) JEIEF} (Labiatae) |
FHL (Polygonaceae ) | H 4 Bl ( Liliaceae ) | %8 # R}
( Boraginaceae ) , 5> J& Bl ( Umbelliferae ) | J¢ 0 B}
( Gentianaceae ) ;15 B ILE4 258 J& 703 b, HAR}
B EFHEE 19.23% , B JE BB il b s |
FFNELTY 68.62% F1 69.54% , BB} 14 P 341 AR 1
o L1 AT UL AR R R b A e 4R T 1 284k,
FEHENE D 7RI 1 900~2 000 m &b, RAR}
MR R (EL, 75 79 B 7EIESR 2 700~2 800 m 4k,
THUGA BT T B S5 R R TR P 22 L, ek
IR 3K 2 100~2 200 m AbFEE: &7 , A 0L

73 B, SRR HRRS EE  A fb B PR AR (L S5 Y |
P2 400~2 500 m R R, A 48 B, AN IER
2 500 m FF4R T R ; LR Bl BB B A9 AR 1k 5 3%
WD B ERSR ARV 1200 m LR R RO R, S 48
Fift, R )5 B34 2 100 ~2 200 m AbJF B4 B B
Wt s BIHFR 3 100~3 200 m Ab /3] 2 Fif
VBT PR A B (R AR AL AN EICH BT R R TR 1 200
m e, 7 28 F,

322 & HBR BV S AAFAE  FEIFIE X N g T
(B2 X R TAEY) 376 B 4> Ty 4 M5, W2
AUEWL, &1 MiE4A 201 )&, i A28 (Picea) K
K& (Betula) (E5 35 AKJE ( Halocnemum) | 38 463 )&
( Callianthemum ) %5 /7 J& S0 53.5% , P & FhEL S
Pl 20.9% ;7% 2~5 FBY IR A 143 J& , Qi[RI E
( Juniperus ) . Wk B J& ( Ephedra ). ik N JN J&
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Fig. 1 Dominant families along an altitudinal gradient trend

(Kalidium) 28 & (Atriplex ) Bk E ( Clematis) |
HHJE (Glyeyrrhiza) (287 J& ( Seriphidium ) 55 i )&
K 38.03% ,H P & AR A A R 43.9% 5 7 6~9
A 20 )& NS & (Iris) KT O &8 (Juncus )
J& (Scirpus ) B4 F 5 )& ( Calamagrostis ) . -2 J& ( Fes-
wea) Fi)E (Typha) 55, Fok 8 S EK5.32% , T &
FhBCE R BB 15.7% ;& =10 B A 12 )@, i )m
( Polygonum) 25k 3% J& ( Potentilla) ¥ %% JLIE ( Ca-
ragana) JR G J&E ( Oxytropis) | 85 ()& (Astragalus ) |5
J& ( Artemisia ) | R T 2% J& ( Potamogeton ) | - K J&
(Poa) BT R J& (Elymus ) Bt 55 J& (Stipa) (7 R )&
(carex) JAJ&E (Allium) %5 o KJ&E 5B S5 3.19%,
SR 187 A, AN SA 19.5% FEET I, A
g SEFPJE (2~ 5 Fl) TEA X ZR o5 X0 ] it
BT AR ZHER S 2 XA X R s WA,
MK 2. A WA, 22)& ( Polygonum ) 7F 1§ &
1200~ 1 300 m FEo A5 2 e (B, & Fh gk 7, 211
3 100~3 200 m W FAL (A5 1 ) | BEAE A0
Th i R a3 R R E (Potentilla ) T 25 F LA
WERT 700~ 1 800 m i f5e i (5 Ah R 10 ) | ZEVEK
3 600~3 700 m BF S FRECRAR, AL 2 B, BEE HEAR 1)
FHE R TR 83 LR ( Caragana) WEAE H PLFE
HEH1 900~2 000 m, A EL 11 Ff, Bl BEE Ve 4K 1Y
Thn 5T B S R GR (Oxytropis ) 7EEHR 2 600 ~
2700 m I & AR g, A 14 i BUECR (Astraga-
lus ) #5442 400~2 500 m & FhEc s , LA 18 Bl 8
J& (Artemisia ) VE{E H BRAETRAR 1 400~1 500 m , 35 Fif
1L B 3X AN T B AR A T s (E R 2
SEAEARW b, 43 A 234 5 G S A 4544
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Table 2 Quantitative structure analysis of the genus

of plants in the mountainous area of Kuche

v B
BAAE o WRBEEE g h
Number of AR Proportion in firkk PI:OpOI‘llO]’l
. Number of Number of in total
species genera total genera species species
in genera (%) (%)
=10 12 3.19 187 19.5
6-9 20 5.32 151 15.7
2-5 143 38.03 421 43.9
1 201 53.5 201 20.9
&1 Total 376 100 960 100
20 (——Z& Polygonum  —e—E[& Artemisia A

18 | ——EMEE Potentilla
216 [ —x—$838)LI8 Caragana
514 | A BRER Oxytropis
—8—KKJE Astragalu

—+— BRF3EJB Potamogeton —x— IFRER Elymus
20 r —o— BRI Poa —m— BB Carex —h— §5/8 Stipa
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Fig. 2 Dominant genera along an altitudinal gradient

H & 2.B A WL, IR T3 & ( Potamogeton ) 751 3%
1200~2 600 m &b & FEAN 1 A, R IR T30 )8 2 2
SEA YUK AR Y, B A KA KE I8R5
PRggE v DROH R A 43 A PR G T 1 T R R R
i RARIE (Poa) TEHFIK 2 100 ~2 300 m FlikE
2 400~2 700 m 7 FPECE R, A 13 Bl 7R ENEIR
3000~3 100 m FECAH 10 Fi, R R 2K WY
T 22 2 LU AT 2E 1 B TR AR 0 T s 2 S s
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Table 3 Distribution types of geographical elements of the families and genera in Kuche
A He T AR | - I
Rt o CTRBEIL gy AR
Distribution Areal-t NF PTF NG PTG
ype real-type (%) (%)
T1 i i Cosmopolitan 43 55.13 55 14.6
T2 12 M 434 Pantropic 8 10.3 26 6.9
T2-2 BRI H— PR AR — R SE U (ISR 1 1.28 — —
Trop. Asia, Afica & C. to S. America disjuncted
T4 IH #1534 Old World Topics — — 1 0.27
T6 POHE I Y AT JEVH Z2 45 Trop. Asia to Trop. Africa — — 2 0.53
T7 PR SIE ( BV —E5oRPHE ) 53 Trop. Asia (Indo-Malesia) — — 1 0.27
T8 At 4317 J& North Temperate 8 10.3 103 27.4
T8-1 L3 Circumpolar ( Circumarctic) — 1 0.27
T8-2 et —mi 14346 Arctic-alpine — — 6 1.66
T8-4 bl H AR A [ W 43 A 11 14.1 27 7.18
N. Temp. & S. Temp. disjuncted. (Pan-Temperate )
T8-5 BRI 1 P 5 P I (BT 7 43415 Eurasia & Temp. S. America disjuncted 1 1.28 3 0.79
T9 R AL IS AT 434 E. Asia & N. America disjuncted — — 2 0.53
T9-2 ALY, PR (AN Ay s ) 24000 2 P RF sl A 28 1 1.28 — —
W. & SW. N. America, centered in California to adjacent Mexico or/and
C. America
T10 It B 424 Old World Temperate 1 1.28 41 10.9
T10-1 i et X P () AR ] W A — — 4 1.06
Mediterranea. W. Asia(or C. Asia) & E. Asia disjuncted
T10-2 i DX R T b (6] BT 43 A5 Mediterranea & Himalaya disjuncted — — 2 0.53
T10-3 W ARG AU (A7 IR AETEM ) 18] 875 A — — 5 1.33
Eurasia & S. Africa ( Sometimes also Australasia) disjuncted
T11 TR I3 A Temp. Asia 17 4.52
T12 A X PG Z HE 534 Mediterranea, W. Asia to C. Asia 47 12.5
T12-1 by X 28 eI R RN A SR P ] W43 A 2 2.56 2 0.53
Mediterranea to C. Asia & S. Africa, Australasia disjuncted
T12-2 by e X 2 eI R A Y AT 28 5% [ R S R T A 1 1.28 2 0.53
Mediterranea to C. Asia & Mexico to S. USA. disjuncted
T12-3 e DX — PR S I, DI T 5 Y ] B 23 A 1 2 2.56 2 0.53
Mediterranea to Temp. -Trop. Asia, Australasia & S. America disjuncted
T12-4  Hy i X A — 3 U, PR YRR S& DN ] B 43 A7 1 0.27
Mediterranea to Trop. Africa & Himalaya disjuncted
T13 53 Ai @ C. Asia 10 2.66
T13-1 HIF ZRF East C. Asia( or Asia Media) , In Sinkiang ( especially kas- 4 1.06
chgaria) , Kansu, Qinghai to Mongolia
T13-2  POEZRER AR R AN E P R AR A 5 1.33
C. Asia to Himalaya & S. W. china
TI3-4 O 2 TR AE— T R A AL 5 i A 2 0.53
C. Asia to Himalaya & Pacific N. America disjuncted
T14 RAAJE E. Asia 6 1.56
T14(SH) o E—3 BHHES G Sino-Himalaya (SH) 2 0.53
T14(S))  #E—HA454i Snio-Japan (S]) 1 0.27
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VD R A SR B ( Elymus ) 7RI 1 500~ 1 700
m B AR =, A 8 il Bl TR B T R e SR 1 4
Jn, IR 2 400~2 500 m B 3G R [, — B 3R
SCE PR3 B SRS F NS T4R2 700 m X
LRGN WL s 5156 I8 (Stipa) W AR IR AEHEIR 1 900 ~
2 000 m, FFPEL 11 i B 2 VR A T S AR
ARG, B2 000 ~2 100 m FFHE TR, 14k
2 600~3 000 m Bz X IF UG TH s, g 3 000 ~
3 100 m X IR/ | B Jm B3R 3 500~3 600 m
A A TR 3 Fh s B HE (Carex ) W AH H BLAE 1
%2 200~2 600 m KB, PP &L 18 Fir, Bl A 3K 1Y
Fhas BB i Ze S5 4 5 2008 (Allium ) FhIEHE AR
1% RS B TR 0 T R IR R
3.3 EYIR RHIER 2 RS HEENTL
HRAE SR AR S (1991) XFRE JE 1 X 72 35 B 43 1)
S KRR I AR R 12 A 16 AR
A28 AR (3R 3)
3.3.1 AR RMIL R 00 AR E T hE 3]
A AERFBOKE I 2 BRI 43 A TR I 44006 B 1 74
e R TR A0 B B 22 51 (43 L), HUOH &
T RSy (22 ) (T8, T8-4.T8-5.T10) (5 - &
ML, P U vz ARGHE B3 (9 B FI M vh I R ) (5
B o BRI X AR B R A A HA A R
VR LR TR AR 20 AT 22 IR A, TR A T EROR B
L BT A ARRSN IR AR A 3 S
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Fig. 3 Geographical components of families

along an altitudinal gradient
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34 Bb) U HEHRORS BE 5L e IS 0 i AR Ak i
BT R A RARI .,

(2) U743 A B (T8, T8-4,T8-5,T10) : f1 TiZ X
R W Tty Rt A, i AT P 2 1 XA o 3 e
I, DR H BRI 1 800~ 1 900 m (75 20 B}) , i
%2 800~2 900 m JFHAE FFE (5 9 BL) MR 12
SeFtEE FREES 24K 3 600~3 700 m B KRk
(& 6 Fl) . BR4EFEFL (Paeoniaceae ) | B =1 F}
(Sparganiaceae) FZM 38} (Hippuridaceae ) #b, Hi 4y
RHEME 2 000 m DA L-#BA 430

(3)Z B oA B (T2) ;b A T it o 10 A A
FERTHE B B R B R T S e
TEAW) & AR ke $ B R} (Asclepiadaceae ) |
P} (Zygophyllaceae ) , & FEF} (Iridaceae ) 55 3 B
EL AR LR 3R 3 000 m, HAE T3 000
m LA EROPIRP 4 R BAS | A TR sl v,
LI # 8L ( Capparidaceae ) T #k R ( Apocynaceae ) 55
/NEHRIBR A3 A ZE 4R 2 000 m LLTF, 3 B 43 A i
ARG W M BLAE 4K 1 800 ~ 1 900 m 2 ],
FIER3 600~3 700 m B R EATL(F 2 F)

(4) Hurprisg X, PUE 2= A A B (T12) « ey

M 5 B 25 B H A Cynomoriaceae ) . RRIR
AF}(paronychlaceae) 352 F} ( Peganaceae ) | [
#F( Nitrariaceae ) FASER} (Ericaceae) ., FFHFIZE
JB TR, RZ AR, A T b m J5 35
B W i gh . BEE RIS — R TG
B OAEVEFIR 3 000~3 100 m 4% .
3.3.2 B R BRI RS G HERB AN TR K
4: A=E FTA, TR R K- Ll i A B o3 b 4 %)
fE# (T8 . T8-1,T8-2 . T8-4 T8-5,T10,T10-1,T10-2,
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