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Abstract: Vegetation plays a crucial role in the terrestrial ecosystem and can serve as a valuable indicator of
environmental change. Studying the flora is of importance for protection and utilization of plant resources. Furthermore,
understanding the composition and distribution of vegetation not only enhances plant biodiversity and quality but also

enables us to make scientific use of plant resources. The ecological transition zone, known for its high species diversity,
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is an essential area for studying the flora. Qilian Mountain region, as an ecological transition zone, exhibits high plant
diversity. However, the flora composition in this area has not been systematically documented. In order to ensure the
accuracy of the species list and explore the distribution of flora, we conducted preliminary statistics by collecting and
organizing scattered data from the literature. Subsequently, we used the plant specimen information to proofread and
determine the flora composition. The results were as follows: (1) Qilian Mountains region had 1 952 species of vascular
plants, belonging to 108 families and 527 genera, including 44 species of national protected plants and 100 species of
threatened plants. (2) The dominant plant types in Qilian Mountain region were herbaceous, followed by shrubs, with
trees being the least abundant. Most of these plants exhibited cold-resistance and drought-tolerance, with the majority
being oligotrophic genera ( the genera containing only one plant in Qilian Mountain region ). The geographical
components of the flora were diverse, but the temperate elements were predominant. (3) Species richness was the
highest in the eastern region of the mountain, followed by the middle region, and the lowest in the western region. As
longitude increased westward, the similarity index decreased. This suggests that the species composition and geographical
components are synthetically influenced by local climatic conditions, topographic conditions, and diverse habitat
types. (4) The presence of endemic species was significant, with a total of 717 endemic species in China and 45
endemic species in Qilian Mountain region, reflecting the uniqueness, diversity, and complexity of the ecosystem in the
important region. In short, the flora of Qilian Mountain region is characterized by youthfulness. As an ecological
transition zone, the region has extremely rich plant species diversity and breeds a large number of rare plants. Due to the
large longitude span of the Qilian Mountain region, there are great differences in plant types between the eastern and

western regions. The above results provide background data and a scientific reference for the maintenance of species

diversity, sustainable development, and utilization of resources in this area.
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Fig. 1  Distribution map of geographical location in Qilian Mountain region
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Fig. 2 Distribution map of vegetation types in Qilian Mountain region
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Table 1  Level statistics on families of plants in Qilian Mountain region
K () Al Family J& Genus ' Species
Type
( Species) Kot B Ko B Bt [ER 0
Number Percentage (%) Number Percentage (%) Number Percentage (%)
=100 5 4.63 166 31.50 783 40.11
30~99 15 13.89 198 37.57 721 36.94
10~29 12 11.11 40 7.59 178 9.12
2~9 51 47.22 98 18.60 245 12.55
1 25 23.15 25 4.74 25 1.28
A1t Total 108 100 527 100 1952 100
F2 MELBMXEDKRRBRRER
Table 2 Representative and characteristic families of plants in Qilian Mountain region
RFEFR RAER
Representative family Characteristic family
He4 (X4 RVG He# 4 RVS
Order Family (%) Order Family (%)
1 FEHIF} Tamaricaceae 100 1 FEHIF} Tamaricaceae 14.55
2 IR Salicaceae 66.67 2 JeEEL Gentianaceae 8.14
3 EHA Ranunculaceae 40.00 3 EEF Ranunculaceae 5.20
4 FAB} Pinaceae 30.00 4 FAB} Pinaceae 4.78
5 B AFL Caprifoliaceae 30.77 5 HAB} Caprifoliaceae 4.40
6 HiA} Solanaceae 23.33 6 BASERL Papaveraceae 4.29
7 FE A} Rosaceae 20.97 7 # P} Chenopodiaceae 4.14
8 B 55 R Athyriaceae 20.00 8 LT EL Juncaceae 4.00
9 FH} Polygonaceae 20.00 9 FA} Rosaceae 3.94
10 WFFALR Primulaceae 18.18 10 JEHH R} Saxifragaceae 3.83

T : RVG. #R3Z 1Lt X g 80t FUR B 7 43 b s RVS. A0 3% Ll DR G T SR B0 e 43 1

Note: RVG. Ratio of genera in Qilian Mountain region to total genera of the world; RVS. Ratio of species in Qilian Mountain region to total

species of the world.
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Table 3  Level statistics on genera of plants

in Qilian Mountain region

J& Genus Filt Species
o
T}ji (JSijTilS) Bt P}lr—cﬁlgge At Piﬁlfﬁge

Number (%) Number (%)
=30 8 1.52 311 15.93
15~29 16 3.03 280 14.34
5~14 88 16.70 666 34.12
2~4 166 31.50 446 22.85
1 249 47.25 249 12.76
At Total 527 100 1952 100
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Table 4  Characteristic genera of plants in Qian Mountain region

& TP RISV X 7 EZAE Vi
Genus No. of species Species number of the world  Floristic importance value Areal-type
PR Elymus 24 40 60.00 8. AL 4375 N. Temp.
AL E R Microula 12 29 41.38 14-1 v E—3 D hfE 51 (SH)
M H B Kengyilia 10 30 33.33 8. JLdF 24 N. Temp.
25 )& Prunus 10 30 33.33 8. dLiA 4375 N. Temp.
SERIE Malus 9 35 25.71 8. JLiR i 434 N. Temp.
ZW K E Potentilla 33 200 16.50 8. AL 44 N. Temp.

)& Anaphalis 11 80 13.75 8. dLifb i 437 N. Temp.
R Artemisia 38 300 12.67 8. dLiflHi 437 N. Temp.
HIFJ& Cotoneaster 11 90 12.22 8. LR 4345 N. Temp.
B34 L) Caragana 12 100 12.00 11. A7 U 5370 Temp. Asia
)& Populus 12 100 12.00 8. dLiflHi 437 N. Temp.
BLLJE Stellaria 13 120 10.83 1. 746 Cosmopolitan
ZHE T8 Ribes 16 160 10.00 8. LA 4345 N. Temp.

E s XA AR A0 3 1Ll DR B o SR SR R T A L

Note ; Floristic importance value is the percentage of species in Qilian Mountain region to total species of the world.

HA oy AR o 08 = B, Hor, Bl se 2E Rk R
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1 91.50% , B REIE 945 Fh P B R AL
fe/b AL 321 Bl AR B — b B ARl M 4 B = TE
43.65% L4 I, i 75 B - 74 B 5 VG Bt — v BEAH AL 4R
BOWAR , 43531 4.56% F1 3.16%

3 Wws &k

3 fELMREWMAREXZARER

Ly A 25 ZR 5 ) ) BB 5 5 S A 0 0 o
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Fir, SRR 108 B 527 &, KRB Y & E, 2L
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VY B3 L TR AT ) AR (R A BR A 1994 5 B SO M
4,2008) o RPAEMEIL (B UEAE2020) AP
(ERA5E,2022) @& (P W 2% ,2024) 5§
B FT 2 I, A 22 S 2 IR sl 1L b A 25 R B8 K TR
TR R 2 B IR B X, 5 AT A B 5
GER—, A, A L M X R 2 AR 1 e )
AR T8 55 F 2R 1) VG S s A =X, 3R] e R P B
i DX I LRI ER A0S 2 1 L 55 AR B i X b B A A
EER I H AR RN BB, REB-TEE
509 B —rh BRI AR , — 5 2 B T AR i L
DX 28 3 15 P A, W B AR B b B A b A 2R A T
TR AE 3 5 22 S 3 O — 7 R T B
i DX DL B TR IX Ok S M A e S B L 2 Y B
— SELE R i XA R S Rl R R R
FU PRI S TP 5 e ) ol o3 A AR RLE ) AR 2
L5 e b X RE A X R ATF T (BRI SE, 2023 ) 19 45
—,

AR Ll M DX 1 b B R A R B
ELOR/TIHZAHN 0.131, WEE LR E B/
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Table 5 Areal-types of families of plants in Qilian Mountain region
Sy R R %, Fh0) BHYE 431
A lj: Number of families Percentage of family
real-type (genera, species) (%)
1. 57 4F Cosmopolitan 47(408, 1 543)
2. Z P34 Pantropic 20 (32, 78) 32.79
22 A — T H— B S ) 40 () Les
Trop. Asia. Trop. Afr.-Trop. Amer. (S. Amer.) ’ ’
2S. DI 3Kk R iz ey Pantropic especially S. Hemisphere 1(3, 4) 1.64
3. AR AR ) A ) -
Tiop. & Subtr. E. Asia & (S.) Trop. Amer. disjuncted ’ ’
3. A LU 3 IR R T s
Extratropical C. & S. Amer., Trans-Andean ’ ’
5. Fhy S ZE B RPE N 43 A
Trop. Asia to Trop. Australasia Oceania 2(2,2) 3.28
7. P o> TR
Trop. Asia= Trop. SE. Asia+ Indo-Malaya + Trop. S. & SW. Pacific Isl. 2(5.17) 3.28
8. JLiEH 434 N. Temp. 10(28, 91) 16.39
8—4 JL il AR IR A5 B KT 43246 N. temp. & S. Temp. disjuncted 13(29, 140) 21.31
8—5 BRI A g S U A1 R W7 43 Afi Eurasia & Temp. S. Amer. disjuncted 2(4, 23) 3.28
10. IHH A /346 0ld World Temp. 1(3, 16) 1.64
10-3 BT AFG-1E B AT 22 UK I ) 113 1 - e
Eurasia & S. Afr. (sometimes also Australia) disjuncted ’ '
12. H P X P52 FP 434 Medit., W. to C. Asia 0(0, 0) 0.00
121 M S R P 0 T . e
Mediterranean to C. Asia and S. Afr. and/ or Australasia disjuncted ’ ’
123 Hiy it DX 28 iy — 4 U 2 A 102, 9) 1.64
Mediterranean to Temp-Trop. Asia, with Australasia and/or S. N. to S. Amer. disjuncted ’ ’
12-5 Mo it DX = JU AR YH | v W — 520y P g A Y 75 R R AT S PG g L R
(2 Hurhits) 6400 A . .
Mediterranean to/ or N. Afr., C. Asia to Mongolia, SW. Afr., SW. Australia, SW. :
Amer. ( California) & W. Chile ( Pan-Mediterranean diffused)
14. RS E. Asia 1(1, 1) 1.64
S R A b
16. 1K SR A LS I B - e

Extratropical S. Hemisphere disjuncted or dispersed

e AT AR BURTE TS B DY 5 4R L s XA R 0 A BRI SR AE 4R (2006) AT 25 (1998)

Note: Excluding cosmopolitan in percentage; data of the areal-types of families in Qilian Mountain region are from Wu (2006) and Zang

(1998).

ARG 3L 412 J& , i $E o0 A BB AL 47 J&, R WZ
DU L o e X, K I (R R R,
2003) K T P B (2= K R, 2004 ) | VL UE Hb X
(TRHRAE,2019) 75 V6 i 38 (K0, 2022 ) S5 A5
R —3, H, =ITIRE R AR R/T H > i)
b DX > YL 7K 38 B T T AR S 1) BT L A b, FR
R/TAELAF 76 B i 0 245 B bb A 4 B0 (X 3% FH 4%,
2014) , 5B HILFFHE Y X RFREE R — B (B
J7 5 ,2020) , ARIE IS T riah B IX ik,

ARSI, DR i LA 40 A R R R, R TR A
Y250 A Tz o8 X AR, 3 5 2R 30 Hb DX 1%
T B S PR 5 VAR OC (SR 24, 2017)
3.2 BELMRKENR RERE

AR AR X R 5 — a0 25 U 22T A Y
PRI R (EEZ5,1995) . A o th— g it
B0 DAk, A8 1L 0 25 T8 B P o AR AR 1) L 3 A% )
JFFESR 8 IR R 22 e T, A TE W — R I = K
Bk (SR 4E,2017) , M A ) AR b itk — 2
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Table 6  Areal-types of genera of plants in Qilian Mountain region

Akl Jm % (0 Hor

Areal-t Number of genera Percentage
real-type ( Species) (%)

1. 54 Cosmopolitan 68 (426)

2. Z #4347 Pantropic 29 (59) 6.32

3. FAHT IV ARSI Y (BT 7 43 45 Trop. Asia & Trop. Amer. disjuncted 3(3) 0.65

4. I A AT 5375 0ld World Tropics 2 (9) 0.44

4=1 PEFE ARI (BZRAE S aBnTn ) F0 I P 8] 2 A

Trop. Asia., Africa (or E. Afr., Madagascar) & Australasia disjuncted 1) 0.22
5. A7 I 2= B SN 43 A Tropical Asia & Trop. Australasia 3(3) 0.65
6. PP LN Pl JE Y 734 Trop. Asia to Trop. Africa 4 (10) 0.87
7. $RA YN (ENBE—Th K Y ) 434 Trop. Asia (Indo-Malesia) 4 (10) 0.87
T T SRV ) R IR A T P Lo 020

Java (or Sumatra) , Himalaya to S., SW. China disjuncted or diffused
8. JLiEAF 474 North Temperate 138 (785) 30.07
8—1 I AL 434 Circumpolar ( Circumarctic) 2(2) 0.44
8-2 Jbk— = 11434 Arctic-alpine 8 (29) 1.74
8—4 U iiLHT AR YA (B W 20 A« 237" NY Temp. & S. Temp. disjuncted ( “Pan-temperate” ) 37 (168) 8.06
8—5 BRI A rg 347 (B Wi 43 4l Eurasia & S. Amer. Temp. disjuncted 3 (20) 0.65
9. K AILSE MK 434 E. Asia & N. Amer. disjuncted 19 (26) 4.14
10. IH A 434 Old World Temperate 55 (122) 11.98
10-1 Hurp g X VU (2 2 ) AR I [R] W 73 A1 7 (10) 153

Mediterranean, W. Asia (or C. Asia) & E. Asia disjuncted
10-2 #by i X A5 S 4 A 6] 7 43 45 Mediterranea & Himalaya disjuncted 3(6) 0.65
10-3 BROE ARG FRAEIN (5 Bt 26 FPE D ) [a] B 43 7

Eurasia & S. Africa ( Sometimes also Australasia) disjuncted 2.(6) 0.44
11. I 537 Temp. Asia 24 (63) 5.23
12. P IX P53 HP 434l Mediterranea, W. Asia to C. Asia 33 (48) 7.19
121 M P A P 743 L o2
Mediterranean to C. Asia & S. Africa, Australasia disjuncted ’
122 i X 5 S O 50 43 2 (o) 0.4
Mediterranean to C. Asia & Mexico to S. USA. disjuncted ’
12-3 MoK 25 TS — A AT S 40 . 02
Mediterranean to Temp. -Trop. Asia, with Australasia and/or S. Amer. disjuncted ’
124 o K A AR S 3 A . 02
Mediterranean to Trop. Africa & Himalaya disjuncted ’
125 i e DX =AY, A, A6 56 PU R 38, BRI R RN (32 3l i) 1] B o0 Afi
Mediterranean to N. Africa, C. Asia, SW. N. Amer., S. Africa, Chile and Australasia disjuncted 1(1) 0.22
( “Pan-Mediterranean” )
13. HE53 4 C. Asia 10 (13) 2.18
13—1 AR ZSHS I o) o34 4(4) 0.87
East C. Asia (or Asia Media) , In Sinkiang ( especially Kaschgaria) , Kansu, Qinghai to Mongolia ’
132 Y. 28 7 T 0 3 [ 7 7 43 A 7 (14) 153

C. Asia to Himalaya & S. W. China
13-3 PG 2 74 5 S AN P 50 W. Asia to W. Himalaya & Xizang 2 (3) 0.44
13-4 IV 22 5 B R — B 2R 28 0 KT b 26 U 1) 06 3 A

C. Asia to Himalaya-Altai & Pacific N. Amer. disjuncted 2(2) 0.44
14. R4 A0 E. Asia 12 (24) 2.61
14—1 1[5 —F BRIFESH T Sino-Himalaya ( SH) 19 (39) 4.14
15. o 4545 204 Endemic to China 19 (28) 4.14

e THEF A RN VS0 BT P9 5 AR 3 L DR ) Jas o3 A B POROR IR SR AE i (1991) RS 22 (1998)
Note: Excluding cosmopolitan in percentage; data of the areal-types of genera in Qilian Mountain region are from Wu (1991) and Zang

(1998).
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Table 7  Areal-types of endemic species to

China in Qilian Mountain region

—
Fil %égﬁ i &2 DORT

iy
A Y Number  Percentage Hoa oy
Percentage
Areal-type of of areal- .
species type of species
42dt NC 1 0.14 0.05
A1k -4t NC-NE 1 0.14 0.05
fedb -4 NC-CC 1 0.14 0.05
K EC 1 0.14 0.05
PEdb NW 211 29.43 10.81
Padb-%dt NW-NE 1 0.14 0.05
Padb—4edt NW-NC 33 4.60 1.69
Pidb-fEdb -7k NW-NC-NE 8 1.12 0.41
Wb -4t -1 H NW-NC-CC 4 0.56 0.20
Pidt-fedb - A —fERg
NW-NC-CC-SC ! 0.14 0.05
Pidb-4Erh NW-CC 3 0.42 0.15
Padb-Pa R NW-SW 301 41.98 15.42
Pt -P9 RS -4k NW-SW-NE 1 0.14 0.05
PHAL-PURg - fEdk NW-SW-NC 46 6.41 2.36
POdL-Pupg - fedb -4t
NW-SW-NC-NE 3 0.42 0-15
POt -Pu Ry - At
NW-SW-NC-SC ! 0.14 0.05
[ ity R ok [ ey
NW-SWNC-CC 30 4.18 1.54
Pub - P g - db - fed - AL
NW-SW-NC-CC-NE ! 0.14 0.05
Pt -V g - db - e -4 AR
NW-SW-NC-CC-EC 2 0.28 0.10
PiL-PURg - AR - -4E R
NW-SW-NC-CC-SC 4 056 0.20
PEdb-PiRE -2 4R NW-SW-EC 1 0.14 0.05
PaIb -7 g - NW-SW-CC 22 3.07 1.13
Padb -V R - fe e A - AL
NW-SW-CC-EC-NE 3 0.42 0.15
PYAb-Pa R - A -t R
NW-SW.CC-SC 1 0.14 0.05
Pirg SW 24 3.35 1.23
Wi —4Edt SW-NC 1 0.14 0.05
PiRg -1 SW-CC 1 0.14 0.05
4> [ National 10 1.39 0.51
M3t Total 717 100 36.70

TE: NC. A4 X ; NW. Ui IX; NE. ZRtihIX; EC. ¢
ARHIX ; SC. FERGHLIX ; CC. fEpihX ; SW. FHRGHIIX

Note; NC. North China; NW. Northwest China; NE. Northeast
China; EC. East China; SC. South China; CC. Central China;
SW. Southwest China.

M DX 358 PN A ol oy 2 1 b 3L A SR T R A
WA 22 102 4 8 A3 09 7 T8 5 0 A (3K 2838,
1997) o BRI, P Ko 25 B R Al W 704K 3% 11
Hby DX He B, I BLR 224345 T 1] it 18 4 55 iR
IR I 90 b 7 Hf O T A OB 2 DU 20 vk S B0 Z ik
FEER B A AL ) 2 7 T 3 AR B 5 I 0 A B ) AR
IR ) 2, AL/ N TR 4 o) P B 1] 4 b A
“REXERT” IR O B G LA AF . [ BT R
TR 760 5 S A W 46 T, 4 2 LU A0 R ik 3R B0
R T IR ARARE e 1L R R FE S A AR
—BEAE IR () JN3 T BR BT R S TR X E S
W AN A il Y 3 R A R O3 A BT B B
AIAE IR (SR 50K ,1997) o MR Lt X Y 45 A7 30
G BRI 717 Fhrb [ R A Rl 45 FAR i
LRl B AT K 22 R A 2 5 10 22 ok 38 DA ke 1Y 7
Yy, K ) ( Primula farreriana) 35 Y 1L % 1€
(Astragalus dabanshanicus) . #8 ¥ 5% 7 3% ( Swertia
przewalskii) 55 . FIATWFFEEE R K, BAR LIS 1L
IOk B4 IR A ik 3 (32 it DX R A R 2 Dl 5 =
TR A Y (AN AT 2021 ) o BRI SE O AR
ARHE X RAER S B AR08 1 X AR
HLTTZE
33MELMREYR RITEERHER X

AR A A 32 BN MO BER AR T PR AR
Wt ( ERMA%,2022) , FEELLIK (LA
45,2019) ABEA I (H H 984S, 2020) | JLIg Ll ik
(FABMESE 2021 ) 55 0 58 3R B 52 25 b iy i A 4 IX.
R EWE B X 5APREE R B, ikl
Hb DA Sy = K e I B 28 23 4 5 9 DX, AR ) X R
POt R B O U PR R AR AR T B AR
DX ZR IR EE i b B8 S VG 8 52 52 o e B Y 5 e LA
TR T2 5 e 70 2 R v i i T AE B A O X
(PREEERAE ) 1994) o ML BRAC /MR 1L X IX ZR 3
PR 2R A0 BT ST Y R A S D 1) T 43 A
IACA I3 A Iy A A K S 45 SR R B XCAE )
DRI U PR AR B ) B A A b B 3 5 R0
HEFR S A5 A% ) R AR IE L XAE Y IX R H
TOREEE UL ), 5 R e AR X
— B (WREEBRAE , 1994 )  [F) b b it e v 2 il
I8 D 10 ) ol b T S kg 8 43 B = 20 Lo R T
MEPT” 5 TR IRl EAS T 3 30 26 20 R0 32 il A%
I 5 e AR 4 o DT 8 1 A 3% Ll 49 b 22 R 2
F& IR Z AR X FR A A R
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34 BELXENRIPSTFA

A L1l X i i A7 LA R b S A R 24
BV FEE A IR, YA BT i
AR B XU VAR i, PR E S & T A
= PR R T E S M, (HR AR DL e N R
SRAZAHAT — Lo W) 19 3 A DX BB AR )N e
LA ) N WA Y . MR A O R DR Y
AR 25 5% ) AR 11 M DX AT LR AP A ) 44 AR
(P EEY ZHEELES R—R FHEY G
(2020) ) A8 3% L H DX A 52 BB A 100 #h, RIE,
TECRIPVRL 1 0 R | 4 5 A 257 i 1% Sty b ko G
A5 B FEATS 2 A0 22 110 M DX 75 24 40 2% p8 1) o 2
()RS, T X i Bk, T 38 Ok AR R N T
B A7 LU Ok e B e A ) R PTHRp L K e

R A I FR 40 AR 1L M X AR ) 44 5
KT IR AE 20 B 22 S5 LB o Z A1k R A
PR A B B AEAE ) OR3P S N2 BT i Ml IX A 2
WSO B S s R 55 — F 00k, (H
S, HT AT 58 B0 40 ok U 3222 Sy 5 AR JAE W A A

R | RTREAF R B AN 42 b B i I 45 1) At
AR 2 5 RIS o 7 A W R A a4 B8 5 ¢
o BEAM % DA 0 2t Al B L e AR P T
G U AL S X A W) 22 R R B B RS A IS
SR TR LA

Bt AP B A RS A & R A BT
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