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Characteristics on the Flora of Seed Plants in Sanjiangyuan National Park

ZHANG Jing, CAIWEN Daiji, XIE Yongping, LI Dekai, LI Haiyan, SUN Haiqun"”
(College of Agriculture and Animal Husbandry, Qinghai University, Xining 810016, China)

Abstract: Based on the multiple field surveys in 2017 and 2018, the study combined the relevant data to an-
alyze the seed plants in Sanjiangyuan National Park and analyze the composition, nature and characteristics
of the flora. The results showed that: (1) there are 832 species of 232 genera and 50 species of seed plants
in Sanjiangyuan National Park. Drought-tolerant and cold-tolerant perennial herbs are the main compo-
nents, and woody plants are less. It is the core distribution area of seed plants in Sanjiangyuan Nature Re-
serve. (2) The park has the highest plant resource richness in the Yangtze River source park, and the Lan-
cang river source park and the Yellow River Source Park are successively decreasing. Among them, 244
seed plants are distributed in all three parks. (3) At the level of the family, the small and medium-sized
departments constitute the main body of the park, while the 12 larger and large families represented by the
grass family together constitute the superiority of the seed plants in the park. At the genera level, a single

genera constitutes the main body of the Sanjiangyuan National Park’ genera, and the medium genera con-
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tains the largest number of seed plants. (4) The type of distribution area of this district is mainly distribu-
ted in the world. Except for cosmopolitan, the section of the park mainly reflects the distribution charac-
teristics of temperate nature. (5) The type of distribution area of genera has obvious temperate nature,
closely related to Eurasia, and the distribution of north temperate is the main component. (6) The species
of seed plants in this area are divided into two categories: endemic to China and endemic to non-Chinese
species. The distribution of endemic species in China is closely related to the Hengduan Mountains, which
affects the formation of the flora. The distribution of non-Chinese endemic species has obvious temperate
nature under the joint influence with central Asia and East Asia and secondary influence with temperate A-
sia and North temperate. (7) The richness of seed plant resources, the diversity of life forms and the dis-

tribution characteristics of temperate nature of families, genera and species in this park fully reflect that

the plant flora of the park is compatible with its unique geographical location and climatic conditions.

Key words: Sanjiangyuan National Park; seed plant; species composition; floristic analysis
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Y stands for plants in the Yellow river source park;C stands for
plants in the Yangtze river source park;L stands for plants in
Lancang river source park; YC stands for plants shared by Yellow
river source park and Yangtze river source park; YL represents
the plants shared by the Yellow river source park and the Lancang
river source park;CL represents the plants shared by the Yangtze
river source park and the Lancang river source park; YCL stands
for plants common to the three parks
Fig. 1 Species composition and common species statistics

of three parks in Sanjiangyuan National Park
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Table 1  Composition of family, genus and species in the Sanjiangyuan National Park

F} Family J& Genus Fh Species
#2551
Species type B I i) Bkt Lt 1l B Lt i)
Number Proportion/ % Number Proportion/ % Number Proportion/ %
LT MY Gymnosperm 2 4. 00 2 0. 86 4 0.48
W THi¥Y) Angiosperm 48 96. 00 230 99. 14 828 99.52
A3t Total 50 100 232 100 832 100

k2 ZIREFRAEMFEYELZE.SE.SIHEEARPRAHFEDNIR B MEITEER
Table 2 The comparison of the mounts of families, genera and species in Sanjiangyuan

National Park with those in China, Qinghai Province and Sanjiangyuan Nature Reserve

=] Rt W) Gt
Ttem Gymnosperm Angiosperm Total
B} Family 10 291 301
4> [® China J& Genus 34 2 940 2 974
Fh Species 238 24 300 24 538
F} Family 3 97 100
1 Qinghai J& Genus 7 606 613
Fh Species 33 2 953 2 986
Bt Family 3 67 70
LU AR R X
Sanjiangyuan J& Genus 5 383 388
Nature Reserve
P Species 20 1619 1639
Bt Family 2 48 50
fi & [ China/ % 20. 00 16. 49 16. 61
L Qinghai % 66. 67 19. 48 50. 00
5= VEIE AR X Sanjiangyuan Nature Reserve/ % 66. 67 71. 64 71.43
J& Genus 2 230 232
ST E R AR i 4 [# China/ % 5.88 7.82 7.80
Sanjiangyuan
National Park 5 7 Qinghai % 28.57 37.95 37.85
5= V0IE A SRR X Sanjiangyuan Nature Reserve/ % 40. 00 60. 05 59.79
Fh Species 4 828 832
di 4= China/ % 1.68 3.41 3.39
5 Qinghai % 12.12 28. 04 27. 86
5 =ITIE B AR5 IX Sanjiangyuan Nature Reserve/ % 20. 00 51.14 50. 76
*3 ZIBEEXRAEMFEYEFRE
Table 3 The life-forms of seed plants in the Sanjiangyuan National Park
A3 A Life form %L No. of species B FNEU E 4 I Of total species/ %
Fr A Arbor 5 0.60
#E A Bush 45 5.41
2L A Semi-shrub 9 1.08
B R BEAAEY) Herbaceous liana 2 0. 24
Z 4 H: KK Perennial herb 655 78.73
— AR B Annual or biennial herb 116 13. 94

41t Total 832 100
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PRI MO X NI 53 A A 2 Fh 5T AR . i
MY 0. 24% , BB £ E (Clematis intrica-
ta) M F L E (Clematis tangutica)
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phulariaceae) . f5 77 B} (Caryophyllaceae) ., 3% 7% #}
(Rosaceae) , ¥ ¥ B} (Cyperaceae) | [ B- B £l (Saxi-
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Table 4 Statistics of the family of seed plants in Sanjiangyuan National Park

g L r BB J& $ B E A Filt %t o7 A

Size of family Family  Of total family/%  Genus  Of total genera/%  Species  Of total species/ %
Hifh Rl Single species 6 12.00 6 2.59 6 0.72
JNEF(2~5 Fh) Small (2~5 species) 22 44. 00 32 13.79 65 7.81
4R} (6~20 F) Medium (6~20 species) 10 20. 00 50 21.55 147 17.67
BRE21~50 F) Larger (21~50 species) 8 16. 00 56 24. 14 265 31. 85
KEH(C>51 Ff) Large (=51 species) 4 8. 00 88 37.93 349 41. 95
41t Total 50 100 232 100 832 100

x5 ZIBRER2EMFEYE 20 #MEL LA
Table 5 The family comprising of more than 10 species of seed plants in Sanjiangyuan National Park
P R4 By JE 5L PSR- (AR R i A A
No Family Family with genera Of total genera/ % Family with species Of total species/ %
1 ARAF} Poaceae 29 12.50 112 13. 46
2 Rl Asteraceae 24 10. 34 106 12.74
3 E B} Fabaceae 10 4.31 68 8.17
4 T FAEF} Brassicaceae 25 10.78 63 7.57
5 £ K #} Ranunculaceae 15 6.47 46 5.53
6 F#NBE} Gentianaceae 8 3.45 44 5. 29
7 2 %R} Scrophulariaceae 7 3.02 39 4. 69
8 £ 71 #l Caryophyllaceae 7 3.02 35 4,21
9 Bl Rosaceae 7 3.02 27 3.25
10 WHFL Cyperaceae 4 1.72 27 3.25
11 B H-H Rl Saxifragaceae 4 1.72 26 3.13
12 1 HE AP Primulaceae 4 1.72 21 2.52
41t Total 144 62.07 614 13. 46
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di BB 2. 1620, He eIk, F R UL 7R SR B
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A B T B & R EOR & 55 Jm BT & R U
%, b BRI 38, 10%0 . £ B AT BT JE [ Oxytro-
piss 20 A CF 6D JF0E2 55 J& (Draba. 19) 4 5 /N & K
Zo R R 31,97 %, BB B3k JE (Aconitum,
5) FARFEIL B (Anemone , 1) %5 RIg & @ 8w /b 2
RN 140 B 5 BRNELEY 16. 83060 AR KT A
J& (Saussurea ,34) \#HE & (Astragalus,31) B 5eE

®6 ZIIBFERAEMFEYBNSAXER

Table 6 The family areal-types of seed plants in Sanjiangyuan National Park

G X 2 A : Py %

Areal-type Family Of total family/ %
1. 434 Cosmopolitan 31 —
U7 34 Tropical distribution 7 36. 84
2. 1Z A4 A B B AR T Pantropic 7 36. 84
2-0. {Z A4 Pan-Pantropic (6) (31.58)
2-2. P A YA ch  RE 5 I WT 43 A5 Trop. Asia, Africa & C. to S. Amer. disjuncted e (5.26)
W 3 A Temperate distribution 12 63.16
8. LR 43 A K A8 North Temperate 10 52.63
8-0. LI | 4ii Pan-North temperate (3) (15.79)
84 It P A T 18] T 2 A < 2 A N Temp. & S. Temp. disjuncted. (“Pan-temperate”) (5) (26.32)
8-5. WK IR 35 WL HF 18] Wi 43 A Eurasia & Temp. S. Amer. disjuncted (2 (10.53)
10, 1H i 536 43 i Je 25 #0 Old World Temperate 2 10.53
10-0. RKWEJ" A Eurasia (O (5.26)
10-3. Wk W A0 B AR AR W (AT IF AL AE R P WD 8] 4> A5 Eurasia & S, Africa (Sometimes also D (5. 26)
Australasia) disjuncted
A (R & F 43 75) Total(excluded the cosmopolitan) 19 100

T R A 00 A X AL 4 B B 75 SR 1 SR AR i e 2B SO B 5 48 5 N BT R 20 A6 X R DUR B ZR RUFE AR XA 70 A Rl . 3R [H

Note: The name and numbers of each distribution area type in table are same as that quoted by Prof. Wu Zhengyi. The numbers in brackets

are the types of the variants below the distribution type in this region. The same as the next Table
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Table 7 Statistics of the genera of seed plants in Sanjiangyuan National Park

2 J& £ PR g it £ i B
Size of genus Genus Of total genera/ % Species Of total species/ %
Hifh g Single species 109 46.98 109 13.10
/NE (2~5 Fl) Small(2~5 species) 88 37.93 266 31.97
T4 & (6~20 Fi1) Medium(6~20 species) 30 12.93 317 38.10
KJE (=21 Fh) Large(=>51 species) 5 2.16 140 16. 83
41t Total 232 100 832 100

J& (Pedicularis,28) . B J& (Gentiana , 25) Fl . 24
KJgE (Poa,22) %,
3.4.2 EWMEAS SR X =L E K A R
THEY X R R 0 4 2 o 3R 4T g3t o0 i kB (R
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I3 R 11 A3 AR X 280 e 11 A8/, Horp 5L A
JEA 32 & A A EA 4 B (27 A R A IR
A 183 Jm (8-14 B (P E AR A A JE A 13 )& . ik
VUSSR 9 i o N R =R 7 3 T
DR @A 32 J8 . & 164 Fh, EFFhEURK
f e SR B EE IR AT 31 A, (A A o S P A
Mo I P =P AT X . AR R Z A 13
J&  MIRM R (Rumex) F1¥E B (Salsola) 5,
DB A DA 4 8 it 9 R, Hirhiz
WA 3B . WG E B (Ephedra) . K& (Eu-
phorbia) MR B J& (Pennisetum) ; HH7 W L AE M
FIREEM B W47 1 J8, B E &8 58 (Thesium) ,
A RLJE BARJE KR B AE = VIR E K R 2 S A
1%, BPRK A H &2 (Thesium longi florum)
) oA Jm AT 183 J@ L it 645 B, AL
G K AR RIIE 101 J8 . o5 BB £y 50, 5006, 2 A
DX o B B 2 1 43 A IX R A, b iRl T A i
SRR E AL 4 AT 68 8 L o BB Y 34, 0000 s HAR
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FIRE i A R A 18] B 2r A 25 J& . b R E
12,50 %% 5 BRI A g 5% 3L AT 1] 7 20 A1 2 Ja o O K B8R
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ARME AN AL 36 YN 1) W 23 A A7 2 Jm . S P AR R
(Acomastylis) FIEF YW J& (Thermopsis) , 5 B @
i 1.00%,
[H T 5 7 oA S HAS R 27 T, oy S8 By
13. 5020 + J2 A X & 43 A1 J& HORL 5 35 — 1 23 A X 2K
AL, A IH AR AT BT A0 A 23 )8 S R R £
I W E B (Roegneria,6) , B £ . H 13
J& . I TG (Callianthemum) M 4 5548 @ (A-

donis) A FE, HbH IR XL VG W A0 AR O TE] W 2 A 2
A B AL R (Sibiraea) , J& 3t i g (9 1 36 KB
Wl AT A S . b P I DRI h A 8] W8T 23 A 2 Jas 5 203
T8 (Mandragora) f1%| Z: J& (Morina) , BV Al
BB AR A W 2 A5 A 1 & O B & (Medicago)

T A 12 8. R 8 B 6. 00%
A& T S AR T 6 Bl RN E A S R RS
itk JB (Oxygraphis) . 3 & I% & (Dimorphoste-
mon) \ FLFA B (Orostachys) &%,

Hby e DL PG 2 PO g A B AR R AR 7R
SUBE B 3,500 . Hr b ol X PG 2 PO A A
(A 6 )&, MERFE & 4 A i 58 (Lepyrodi-
clis) A FJE (Hypecoum) | 1§ R 3% J& (Ptilotri-
cum) FIDURE 36 I8 (Goldbachia) . Mo i X 2 i e
WA= AR WA S 1 R, R R R
(Pterocephalus) ,

WO gr A K R AL AR 15 Jm . A R 8 B
7.50% AKX ER P RFIEK L, R TE TR
(Melilotoides) .3k B FEJ& (Sphallerocar pus) ¥ 1k
BB (Plumbagella) %,

ARy A Jo HoAz A AE 19 &, 5 A8 B
9.50 %, LA -5 Bk oy A AR AL L b AL
g/ (Microula) & MR Z A 10 F,

HAX i E A EA 13 )8 .5 SR E
6.50% ., &% )E (Syncalathium) A 2 FhhbH 4>
12 BB g . WA AL Bl 13 4 T8 2
I3 — AR RO JE N 2 AR AR AR R L Hoh — 4R A
KEA 4 &, /PMNRIEZEFE (Microgynoecium) ) it
MR (Pomatosace) 816 )& (Lomatogonio psis)
FIE R 5 & (Metaeritrichium) ; Z4EHEFEREAH 9
J& s B ISR (Tibetia) V& 5. & (Stracheya) .5+
FrJ8 (Sinolimprichtia) 5 . Horb HiHEA 8 2 4. 48
A6 )8 F2 B IR AE T 96 ey i B S I T LAY s P I R b A
J&& g e T e [ 7 R R VS G M X, R R R (An-
drosace) 75 [E 7 5805 I AR AL 5 22 95 T 07 86 50 S



942 odt O % il 39 &

P AL

3.5 ZILRERZEMFEY T IE K S o0
3.5.1 MESHRER AFMEAER, 25K
A WG B R o3 A X 28 RR 43 7 25 AR BESEAE S )
SR S A 56T b [E R T A ) B o3 A DX R 43
J DU g il AR A AR AR O A X R =
LR ) 52 Dl R R 1) b PR 2% A8 BRORE 28 Bl P 832 Fh

T A 3 10 AR A K 9 AL (GR 9) . X IE
JE& 15 RarAn X 2R AL L, B A 10 S AR Y 4
A XY H Rl 8 3 A X 2R R/ T 4. TH A 57 By
I3 AT Y A ST (Y SR AEAS XA A H L%
T3 A DX L A 2 A1 Hp s B Bl S0 8 AT B, R
FE T T T P A7 AE 40 o) 22 5. el WL L AE
L o3 A1 DX 6 2 S0 23 75 T A T R R ) 23 A X E

*8 ZIFER AEMFEYENS ML
Table 8 The genus areal-types of seed plants in Sanjiangyuan National Park

G A X 25 7 pel

Areal-type Genus Of total genera/ %
L. it 5 534 Cosmopolitan 32 —
Pl 434 Tropical distribution 4 2.00
2. Z /A Pantropic 3 1.50
4o THAH SRR 4 A5 K AR AL Old World Tropics 1 0. 50
A-1. Al SN AR O GRSk e AR ¥ U (8187 434 . Trop. Asia. » Africa Cor E. Afr. . Mad- 2 (0. 50)
agascar) & Australasia disjuncted
WA 0 i Temperate distribution 183 91. 50
8. Jbilw 43 A Je A5 # North Temperate 101 50. 50
8-0. dL &7 4 Pan-North temperate (68) (34.00)
8-2. Jutk-& L4 Arctic-alpine (6) (3.00)
8-4. IR IR IR (8] r 2 A5 “ 27 N. Temp. & S. Temp. disjuncted. (“Pan-temperate”) (25) (12.50)
8-5. B g 36 I 18] T 4> 43 Eurasia & Temp. S. Amer. disjuncted (2) (1.00)
9. RWAILFEM K >4 E. Asia & N. Amer. disjuncted 2 1. 00
10, 1H i 536 4 43 A Je 25 70 Old World Temperate 27 13.50
10-0. BKE ) 4ii Eurasia (23) (11.50)
10-1. Hb v X PG 7 (B ) B W R W 43 /i Mediterranea. W. Asia (or C. Asia) & E. Asia disjuncted @)) (0.50)
10-2. Hib v ¥ X F 5 B h7 E [R] W7 43 A5 Mediterranea & Himalaya disjuncted (2) (1.00)
10-3. WK A1 7 F AR W O RE A2 KV WD ) W 4> A5 Eurasia &S, Africa (Sometimes  also D (0. 50)
Australasia) disjuncted
11. B WM 4345 Temp. Asia 12 6.00
12, Mo i X P4 7 8 AR W 43 A 8 8 Mediterranea, W. Asia to C. Asia 7 3.50
12-0. ¥ X P = W) 4 Pan-Mediterranea, W. Asia to C. Asia (6) (3.00)
12-4. Hibvb i X 2 $HE AR U0 RN B 5 R HE [R] BT 20 77 Mediterranea to Trop. Africa & Himalaya disjuncted @)) (0.50)
13. WA KA R C. Asia 15 7.50
13-0. HiF)#i Pan-C Asia (5 (2.50)
13-2. W7 & 5 DR AT E PG R 42 A7 C. Asia to Himalaya & S. W. China € (4.00)
13- v 37 58 Thin fk— BT R 48 A KT AL 32 YN [8] W7 43 Al C. Asia to HimalayaAltai & Pacific N. A- 2 (1. 00
mer. disjuncted
14, K540 LAERL E. Asia 19 9.50
14-0. W) fi Pan-E Asia (3) (1.50)
14-1. [E-5 DRAE 5> A vSino-Himalaya (SH). (16) (8.00)
3k i E 454 J8 431 & 31 Non-Chinese endemic genera 219 _
15. 1 E ¥4 24 Endemic to China 13 6.50
B R &A1) Total(excluded the cosmopolitan) 200 100
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Table 9 The species areal-types of seed plants in Sanjiangyuan National Park

O3 A X e Gk i A R

Areal-type Species Of total species/ %
1. M H44F Cosmopolitan 10 —
AF 434 Tropical distribution 1 0.12
2. Z#A /A Pantropic 1 0.12
Wi /2 i Temperate distribution 352 42.82
8. dbiR M 4> 4ii &2 A2 7 North Temperate 50 6.08
8-0. dtiEH7 ) 47 Pan-North temperate (33) (4.01)
8-2. UMK 1L 434 Arctic-alpine (%) 0.97)
84 b P I IR 1] W 2> A “ 2 A7 N. Temp. & S. Temp. disjuncted. (“Pan-temperate”) (6) (0.73)
8-5. [P IR 3 WL HF 18] Wi 43 A Eurasia & Temp. S. Amer. disjuncted (3 (0. 36)
9. R FALED A K43 A5 E. Asia & N. Amer. disjuncted 3 0. 36
10. 1A B A 4345 B A2 A1 Old World Temperate 20 2.43
10-0. BKEJ i Eurasia an (2.07)
;()—1{ jtﬁﬂPﬁ&Mﬁ(ﬂiﬁPﬂi)%ﬂ?ﬂEl‘%ﬁ%ﬁ Mediterranea. W. Asia (or C. Asia) & E. Asia dis- 2 0. 24)
juncte
10-3. WKW A0 7 6 AR W CARE A KV WD ) 4> A5 Eurasia & S, Africa (Sometimes  also (1) 0.12)
Australasia) disjuncted
11, W W53 A Temp. Asia 28 3.41
12, Mo i X P4 F Z H W20 A Mediterranea, W. Asia to C. Asia 9 1.09
13. o3 B ED C. Asia 117 (14. 23)
13-0. HF) i Pan-C Asia (52) (6.33)
13-1. P REFBCEM FHE) 434 East C. Asia (or Asia Media), In Sinkiang (especially Kaschgaria) , 1) (2.55)
Kansu, Qinghai to Mongolia. :
13-2. W7 & 5 DR AR T E PG R 4375 C. Asia to Himalaya & S. W. China (44) (5.35)
14, RW5r4i KR E. Asia 125 15. 21
14-0. AW ) 7i Pan-E Asia (13) (1.58)
14-1. P [E-F DR Sino-Himalaya (SH). (106) (12.90)
14-2. #[E-H A 434 Sino-Japan (S]). (6) 0.73)
A v [ 454 Rl 4345 4 3 Non-Chinese endemic species 363 —
15. HEF4A 470 Endemic to China 469 57.06
B CREHEF43Fi) Total(excluded the cosmopolitan) 822 100

SCHE AN A ] AR G A A R ER — WA
% B oA XA — 2 HH ]
3.5.2 HFEHEMHOT  EARKX 832 FiFTF
FEP AR E R RS S 363 i, IR A 43
A WA 352 B, A BB 42. 82 %, o v A
AR 96. 97 V6, E AR AR A Bl B4 o G B
HIA o AT B AN A 2 A A A ) 1 i, 4 i B
JTZ AR A 10 B, 33X 5 AR b X3 R ) e D K B
A A TR AL NI 9 S 1 b LA % D) AH G

TR A7 B FL AR S8 AR X 28 i 2 11 A v ]
AR AR 125 A, b SRR 15, 2100, 2R P

FEA Rl ZH R B A . Horh b - e AR A
WA 106 B, 5 LA %2 BRI
P2 AE A BRSOy 3, 0 & Ji 5K (Urzica hy per-
borea) F1 £ J 4% 58 (Meconopsis horridula ) 55 ; —
A BN B M 22 (Circaeaster agrestis) F1 74 5 fft
W3 (Trigonotis tibetica ) 2 5 5% /INFE K 4N 7 ik vb ik
(Hippophae tibetana) %, KR 7 — 728 A 2
FR - H AR 43 A . A 6 F . U E $E3E (Sonchus arven-
sis) &

oI 3 A B HAR R A X ) 43 A 1) T 22
HAY AT 117 B, 5 RN B 14,23 %, Hob ) A
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THERA 52 b, LIS RV RUOR AR R 3 40
& 5 (Kobresia pygmaea) . 5 #8 2 5 (Carex
atro fusca) k98 5 (Puccinellia nudi flora) %,
[F] Fof A DX 3 73 A5 VF 22 A2 T e LU HE DA B ) O FE K, 4
E LS 23 (Spiraea al pina) M TF .4 (Lonicera
hispida)%5, ARIEHIA 2 ASAE R, g v 0 28 356 43 #i
AR R v Y 2 PR AN e [ P R 40 A A Y
A 21 Fh, A4 BN R W ME (Gentianella azurea) F
LIKEE X Carex przewalskii ), ¥y B 5 1L X f)
1) AR ) Ja E AT 44 Bl NS AEEE 5P (Stipa
purpurea) M E K (Kobresia capilli folia) | J& 5
(Hedinia tibetica) 55 , 5853 Fh & B ¥ % 5 7€ 5 40) Al
o FE RN E NS .

AC 7 o3 A e HoAB BUAT 50 B, i S0 B
6.08% . MAIN A 33 F, A AL 66. 002,
Wil BE (Berberis vulgaris) R 7K 4 I JB (Gentiana
pseudoaquatica) . VK K (Agropyron cristatum ) %,
2y ey SR B R R B PR A B, R BT 3 AR,
A6 -5 Ll 23 A ) A 2R 2F 2% 2 (Polygonum vivi pa-
rum) . VK & 2 (Koenigia islandica) . 5 M 5y 5 5
(Pedicularis verticillata)%§ 8 Fl, X Lo A 4y 1& I A%
D FEEIN A, Z2 00 T AR I I SR,
TRHT AR TR T 18] W 23 A1 )8 5% (Capsella bursa-pasto-
ris) K H (Deschampsia cespitosa ) %5 6 Fjp 22 4F H B AR
FLH  EATEBAT B 3 A JE R 20 A T L I 45
LA IR B R R b DX, O R e S T A T B 43 A A
3 Fp, Hop 55 /N k BE B (Leontopodium pusillum) I 5
3 T R T A DX R R A B

WA W 4 A 2K AL A 28 b, R R B
3. 41 9%, tn v i 25 L (Kobresia tibetica) J#i B (Ley-
mus secalinus) \VGALIA & 3 (Comarum salesovia-
) 55 A PO G i R R R R e SRV R R )
TR,

F S s o0 A S AR R 20 Ay 7 SRR 50y
2,43 % s AR A 2y 3= Hby v iag DX, 74 30 B 2R . ]
W 5 A1 A2 B TR I 1 R 7 AR D 8] B 2o A A8 R R A
WKz 53 A A 17 Ff, Gnph A7 3¢ (Lepidium apeta-
Llum) SE4Hi (Plantago depressa) P (Elymus
dahuricus) %, 2 0 — A FA, T B0 fE 113
B A B AR e AR G M = VIR X T Y
B 2= 251

B A IR | A S N 1 e S G S5 PN L YA e
W AR . Hi#E A F AR R EBRIT R A 3 AR
TPRI R, JEEA 9 B 5 BB 1. 09 %, 4 4k T

B K (Poa calliopsis) Fl 2 (Pennisetum flacci-
dum) %,
3.5.3 FEHEMHSH WA R EY R
A iy X AL AR X 469 F b [ RE A ML A RN R AT T
A3 AR R 4 (10D, IR 45 G 43 A b 28 B0 A L 1)
Xof A DX ) b R AT B 0BT

TE 45 WA, oy 4 22 b 57 1Y) 2 PG - D -
LR A 65 Bl A KR AR 7. 91 0 Fn b
FEA R 13. 86 0. 1% W LA v 4y A 7 7Y AL S
DO PG TG R A R A T o R o R R X
AR A% 0o 2R A ) I AR 2 3 55 98 v T DX R A O S
Y p) E R, R B A RV
(Hippophae neurocarpa ). D JR i ( Przewalskia
tangutica) /NR T (Rheum pumilum )55, X EAGY)
AR TP oA R i L3R A LA R L 2 O R AR
2 TR RAEAR LR D

VU 7 Ca) PG R -G LS B (o) #BAT 44 Fh, o o
P RE A A 9. 3806, R B 43 A0 76 VE Y JL R
22 Ry Tk FE ML 5 14 22 4 £ B AR A ) R vy SR ) A
(R R1AE TP 2 L2 AR XA ) 0 Al 3 5 B RAE L bk
Rl e L DXy S RS . A vy PR B 4 (Sae-
i fraga tibetica) .32 M K (Rheum rhomboideum) |
TR (Metaeritrichium microuloides )%, JGH %
BT FE YR B R R AR IR AR e
415t K (Rhodiola tangutica) . 36 1% ( Noto pterygium
incisum) gk K EL (Euphorbia altotibetica ) 55 ,

VE LAY (DA 39 A b 73 Al T 7 9 AR T
DO PG & P4 AR P S 2 e P b A A R L DX )
TEA DB ZE A 53 A5 s REAS DX X R AR 1Y B A B2 52
Wi, H DLAOAT L A A A 3 bR B DL T (Sinol-
imprichtia al pina) KK ZEA AR,

PUIT-HHE B GO A 29 B, o5 A A AP
6. 1800, 43 A7 i FEIAH X B v o ERCOR A A 3% B AT e i
38 ), (Caragana brevi folia) UK 5 B AR A4
Wy AHR 20 Y 3 R DL Ml R ) FOARR B A B
AR E., WERBE (Solms-Laubachia eurycarpa
var. brevistipes) . B 81 Bk & (Oxytropis latibracte-
ata)  FEVL 5 HLMF (Androsace yargongensis) %5, =
RN 5 0 B A AE W) IR A

PEIRC-PU I AL (o) A 26 Ff, 5 o [ 45 A F
5.54 %, HLEIAYH VY AL FE AT (Dontostemon tibeti-
cus) P S WA (Pomatosace filicula) | BWR AR 4%
¥ (Arenaria polytrichoides) X AFEY) . 24 T 5
LG A M & A v L e £ SR A o
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Table 10 The areal-subtypes of the Chinese endemic species of seed plants in Sanjiangyuan National Park

43 A SR AL i A Y L 4] EP=ViE
Areal-subtypes Species Of this type/%  Of total species/ %
15-1 =998 [ % 3 bl ¥5 A Species endemic to the Sanjiangyuan national park 5 1.07 0. 61

15-2 = VLR E ZE AN B 5 4R X 34 Species common to the Sanjiangyuan national

park and Tanggute Region 13 2.7 1.58
15-2a = VL6 E 522 b Fl 5 7 = R 44 Species common to the Sanjiangyuan national 21 148 2 55
park and S. Qinghai : :
15-2b 75§ 4245 Species common to X and Qilian Mt. area & S. Qinghai 23 4. 90 2.80
15-3 = VLI EZ A B 5 [ H g b X 354 Species common to the Sanjiangyuan na- 107 86. 78 19.51
tional park and others areas in China ' .

a. VU (A6 8 (PG AEFEO N, Tibet or NE. Tibet (44) (9.38) (5.35)
b. PUJI (PR W. Sichuan 14) (2.99 (1.70)
c. PG#E-P9)Il Tibet and Sichuan (26) (5.54) (3.16)
d. P§#-z R Tiber and Yunnan (5 (1.07) 0.61)
e. WUJIl-z® Sichuan and Yunnan 4 (0. 85) (0.49)
. PYE (K. L)1) W. China(Tibet, Sichuan and Yunnan) (39) (8.32) (4.74)
g. HiRaiH (B Gansu or S. Gansu (22) (4.69) (2.68)
h. P-4 Tibet and Gansu as) (3.84) (2.19)
i. Pu)Il-H# Sichuan and Gansu 29 (6.18) (3.53)
j. PG#E-PU - Tibet,Sichuan and Gansu (65) (13. 86) (7.91)
k. PUJI|-H 7 -BEFE Sichuan,Gansu and Shaanxi 4) (0. 85) (0. 49)
. PUJI|-z BE-H B v Sichuan, Yunnan,Gansu and Shaanxi @b 0.2 0.12)
m. PEg-Hil SW. China and Gansu (23) (4.90) (2.80)
n. PiEE-H -7 SW. China,Gansu and Shaanxi (N (1.49 (0. 85)
o. Hl-BePi Gansu and Shaanxi (2) (0.43) 0.24)
p. KPGIE(PHIE 5 4 L fiiIL. 9 %) NW. China(Qinghai, Gansu, Shaanxi, Ningxia, a (2. 56) (1. 46)
Xingjiang, Northern Tibet and Nei Monggol)

q. PGB8 Tibet and Xijiang (N (1.49 (0. 85)
r. Fig-7dt SW. & NW. China (44) (9.38) (5.35)
s. PEdt-#2dt NW. & N. China (3 (0. 64) (0. 36)
t. PiFg-PEdL-#dt SW. ,NW. & N. China 18 (3.84) (2.19
u. Jb77 (Aidb-#Edb-4 k) N. China(Northwest, North and Northeast China) ) (1.49 (0. 85)
v. PiEg-PEdb-4Ed SW. ,NW. &. C. China 2 (0.43) 0.24)
w. Pig-PEdb-#edt-fEd SW. .NW. .N. &. C. China 4) (0. 85) (0. 49)
x. Jt77-PiE N. & SW. China 2) (0.43) 0.24)
x. JLJ-PiE-4E 457K N, ,SW. ,C. & E. China 4 (0. 85) 0.49)
z. 4t 77-Fi )7 Throughout mainland China @)) (0.21) (0.12)
41t Total 469 100. 00 57.06

VY R - H R AL () 2 7 8 5t XA e LR Y R BB TNAE AR N W NS (UEZTE S BN
—Fh g, g 23 BhAh AR . S EESE AW - 4: @ #§ (Potentilla parvifolia var. armerioides)
4.90% o 3k LA Ay DL U SRy e 1) 1 ] g Dk L HRERGD KA M) ER I Z2 4F AR AR I R S R
Hb b X A3 HE A A0 BY - 22 40 A0 T LB R M L BR A LA 2 (Arenaria kansuensis) , 7= 3 " i #5 B (Thalictrum
A7 BE I R 1L )RR X SR AR S B R . rudd foliwm) (iR R FR (Sedum przewalskii) %
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HON AL (A 22 Flr, X SE A ¥y 3 %250 o 48 %
L5 A i DX A BB AR R 0 A A TR R S
WA B V5 (Orinus kokonorica ) FIAR % 1L
5 (Oxytropis qilianshanica) %, L B8 & 6 H
(Pedicularis lasiophrys) 521 il 154 K 694548 F .

KPGIL A (p) A 12 Fp, pi b4 WA A 3
i, U7 A 7 X SEERR B AR AR XA b [ R AT
Ffrep, DAAE b 1 X R AR 3R 0 r B b KR G AE AR
DXCH T 7 B 3 /D s X AR XX R T B B T DN
10 rh b R L 1L IXCR (15-3a~D) 3 Ay 132
Fofr o o v A B ) 28, 14 %0 . S T 0 s DR e LA
TEA DI RIS, L TR E T A DR 7 A 49 1 ik AR
I3 A RFAE S SRR AR XX BRI R ) B TR L .
bel X AT 5 FhREAT R 5 40 0l 5 2o A 3 10 3 VU8 el X
MIFL £ 5 i C(Androsace alaschanica var. za-
doensis) . ¥ ] PR [T X 09 % AL #F 78 B2 ( Parnassia
Sfilchneri) , K 1L R [ X A9 HOR 5] 3 3% (Torularia
conferta) Fl H #6 M\ A B 1 (Astragalus con fertus
forma albi florus) F ¥ ) 5 5 4 VTR el XA 1) 4%
RIEFE (Acronema chinense var. humile)

LI

(1) =L 228 bl I A7 b 54 4y 832 b, 23 I
T 50 B 232 & . BT ALY b XA W) B R A R B
AT . KL X 2 6 R4 A TR
LA+ 11 PH i 2R b e SR S 9 i g T L
FERA) 1L P LW AR R R A X P A B
VIR 22 10 DX s, 30 9 Y UL el DX DA e L ik 4 b SR
20T I ik S B o A A R T R
FEHL ) | FEUE TN AR AL 2 REPE AR T UL IR
bl X o = Al XL b AW 244 B

) =TRERAEUZAFERANRE . —.
TAR R RARRZ GEAR IR R AT 5
BB EL 92, 67 00, H AR 22 il 2 O T 1S 2 Bl 0K
K7/

(3) =LA E A b A TR 36 A 50 48, 7
BEAIrp SR 32 Bh AT BRI AR BRI R

8 % 30k

(1) 8 3F. R AKBMEIMI. Joat. s E0E H . 1995,

(2] Z83C HEMTFHY X RG] s YT .1996.
(4): 3-24.

LI X W. Floristic statistics and analyses of seed plants from

AR A 12 B AR S A W JE FRp e £ 0 =0T
RER AR FAEY LR, B 73 A X 7
AIUUE AR AR 2 A 31 B A 4 A
BHA 12 BE Bl mRHMUCE 7 BE AT I X R LERHT
A3 A XL B T o A R A 32 B B R A I, 2
J DR R 2 A XA F b A S AR R R A .
(D) = VLR E R R TR 232 8, 51 fh
JE&F/INJE AR X8 A 84 9106, S 44 i 1l IX &
ZREPER FEE A U P R R R 2 B R A
[ 46.98% . TEJ& 434 X & A vh . T/R GRAF 43 A
J& /B AR B 20k A5, 75, £ BZ A X JE 1 4 A
A DLV N T2 . R IR I A A AR i [ X
HAGVF 2 5 B K bl 4 5] 04 J& - db L o A e A8
UK F) 101 J& o 44 B JE 1 50 A X S AL 2 B4y .
(5) = VLU [ 52 2 [ B T A8 9 1) Pl BCA 832 Fp,
F L] 53 469 Fvdr [E 4 A R RT 363 FPE b E AR A
Bl A6 b E R R, A KB 5 R T L X &R
AP 132 Fi, B ULAS X5 06 87 L Bk B 22 25 10 2 X
AR XX R IE R W0 f R 00 43 . A6 T X R A FE AR
X o T BG4 2 s X AR XX R T B R i DN
AKX 5 B R A Fh R 2 Al R AR Xl R ) A B
B, Hp=FAC L, 78 R A B, 2R 48 L
B A AT A3 AT S Y 43 AT T LR A
Gy LA TR AR 340 B, 5 R 41,36 %0, R
FE R A R A s D% = VU R T R T A A X &R
FRAE BT B DX 2R 2 A M T A9 5% i) S 31 i A AR
FH . o, A B SRR WA A3 242 Ff, 7
B 29. 44 % 5 IR AT 68, 75 %6, 2 TR 4
B A% O AL FE RN A JZ O AR B T = VTR X A T
IV YH F S L A v TN S A BV L TR AR 40 Y
BRI T AR X R A AR ROk A TR .
AE T A T e b DR AR I L X AR A X AR X R R
Hh R R A A XS AL A BT L R AR X R b T A
Wy LE b 2 O B2 BN LR 23 AR T A
305, = s A Dl | T 0 a2
(1 A [6] 2 5 RR eF B BH A IR P T R A
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