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STUDIES OF THE CHROMOSOME NUMBERS AND POLYPLOIDY FOR
SOME PLANT IN THE NORTH-EAST QINGHAI-XIZANG PLATEAU

Huang Rongfu,Shen Sondon and Lu Xuefeng
(Northwest Plateau Institute of Biology,Academia Sinica,Xining 810001)

Abstract
Meiotic chromosome numbers are determined for fifty-eight species of the pernnial
herbceous angiosperm in alpine periglacial area of the North-East Qinghai-Xizang
Plateau and neighbor lower altitude area. The chromosome numbers include counts for

forty-five species that have not previously been investigated cytologically. The polyploi-
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dy are analysed and studied for the plants distributed on periglacial area and lower dif-
ferent altitude area below periglacial area. The result as follow;1. The frequency of poly-
ploid inceases with a rise of altitude for pernnial herbceous angiosperm in North-East
Qinghai-Xizang Plateau,in the forest area between 2000 —3000m a.'s. l. , 29. 4% — 47.
1% are the percentage of polyploid;in the bush-meadow area between 3000 —4000m a.
s. l. spolyploid percentage is 33. 3% —53. 3% ;in the alpine periglacial area above 4000—
5200m a. s. l. ,the polyploid frequency are 55. 6% —70. 4%. 2. Most of the neopolyploids
correlated always with endemic taxa (included endemic genus,endemic subgenus and en-
demic species)in alpine periglacial area. 3. The polyploid widespread species distributed
to periglacial area are usually early polyplod of more primitive taxa,probably they had
alredy been produced and had alredy been divided into some ecological type before the
Qinghai-Xizang Plateau was rised. After the plateau had been intensely rised and prei-
glacial environment had been formed, the ecological types which laid stress on adapting
to propagation mechanism (r-type selective mechanism) have pioneered new habitat in
the periglacial area of Qinghai-Xizang Plateau,anothe ecological types which deperded
on adapting to nutritive growing preponderance (k-type selective mechanism) have
wildely destributed in the mature stable habitat of other area. 4. Below to palaeopoly-
ploid or secondary polyploid, that originated in forast flora of the Chinese southwest
moutains and Qin Ling and North China,then have soread towards the edge of the Qing-
hai-Xizang Plateau.

Key words 1 chromosome, polyploidy, angiosperm, periglacial area, Qinghai-Xizang
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Table 1 Chromosome numbers and ploidy for perennial herbaceous angiosperms

in North-East Qinghai-Xizang Plateau

RN kS - 15 50 ]
Lk YA Chromosome Growing Habitat and BSATAF S
Species numbers - - Altitude No. of voucher
(2n) “hi 2k localities (m.a.s.1)
i-x pP-x
Alpine periglacial zone above(3900) 4000m a.s. ]
Arenaria kansuensis 22 + RER, WEL Alpine debris Huang R. F.
Maxim. Guide Xian Lajishan slope, (4200) 3564
Stellaria decumbens NELE. K ER :
Edgew. var. pulvinata 18 = Menyuan Xian Lenglong Ef(';f)eog_l icli(s)o) 13']61:)5111 ¢ R.F.
Edgew. Lin
Thylacospermum caspito- 12 - RER KB Ruckle glacis Huang R. F.
sum(Camb. )Schi. Qilian Xian Tulaishan (4300) 3621
Ranuculus involucratus w42 " ﬁ%g‘k& Akl Debris glacis Huang R. F.
Maxim. = acor asan (4840) 3668
Changshitoushan
Corydalis melanochlora 16 _ gﬁ§’}%xj.“$ Debris glacis Huang R. F.
. = enyuan Xian
Maxim. Lenglong Lin (4100) 3584
Coelonema draboides >40(=42) * gf%a’n&\xjii? Debris glacis Huang R. F.
Maxim. = Lensylons L (3950—4000) 3652
Chrysosplenium 92 * Saﬁﬂ:?{v\iﬁﬁ Debris glacis Huang. R. F.
- enyuan Xian
nudicaule Benge Lenglong Lin (4000) 3602
Astragalus mattam Tsai =32 * ;%ﬁhﬂr.:“.ﬂlﬂ Ruckle slope Huang R. F.
. = inghai Xian
et Yu Nealachan (4700) 3658
Ozxytropis yunnanensis 2 % )}é?ﬁi’ ;Ej%m Ruckle slope Huang R. F.
Franch. Ne achan (4850) 3666
(THE. AW . .
Viola biflora L. >20(=24) +  Menyuan Xian Debrioglacis  Huang R. F.
Lenglong Lin
Pomatosace filicula . Wﬁﬂ--?{:ﬂlﬂ Debris gleis Huang R. F.
: n==20 * Qilian Xian
Maxim,. Tulaishan (4150) 3623
Eriophyton wallichianum 16 _ HEK¥ER Ruckle slope Huang R. F.
Penth. Qumarle Xia (5200) 3680
Lagotis brevituba Max- * HEE y ?%xjti% Debris slope Huang R. F.
im 3 : enyvan hian (4200) 3600
' Lenglong Lin
. . HER. HBEL Debris slope Huang R. F.
L. brevituba Maxim. 5 *  Guide Xian Lajishan (4100) 3548
Pedicularis pilostachia 16 - HEL £ Debris slope Huang. R. F.

Maxim. Qilian Xian Tulaishan (4200) 3626
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gx1
. X E . Fa
" . . v Wet medow Huang R. F.
P. prrzewalskii Maxim. 16 Xinghai Xian -
Ngolashan (4300—4400) 4663
. REL. JUHWL Alpine meadow
P. ternata Maxim. 16 Guide Xian Lajishan (4000~ 4100) Shen. S.D. 18
Przewalskia tangutica m HEH Road side of Huang R. F.
Maxim. Madoi Xian steppe (4000) 3681
Cremanthodium ellisii Eij&-&ﬁ‘*lﬂ Debris slope Huang R. F.
(Hook. f. )Kitam 58 Madoi Xian (4800) 3670
. : Changshitoushan
BERE. kA% .
C. humille Maxim. 116 Madoi Xian Debrisslope  Husng R. F.
Changshitoushan
NEE. LW .
C. humille Maxim =58 Menyuan Xian E)ﬁzsr;)s)slope ?su;(;lg R.F.
Lenglong Lin
<Y L 2oAll] Ruckle slope Huang R. F.
Saussurea gnaphalodes 48 Bayan hatrashan (5200) 3670
R i) ¢ J: Ruckle slope Huang R. F.
§. medusa Maxim. 28 Qumarle X'an (5200) 3678
: : HER. EHW Ruckle slope Huang R. F.
S. paziana Diels 28 Qilian Xian Tulaishan  (4250) 3628
. . . (=Y. 1 $r4ll] Ruckle slope Huang R. F.
S. tangutica Maxim. >28(=32) Bayan Harashan (5200) 3672
BER, KALD . .
S. wellbyi Maxim. 28 Madoi Xian 1().:;,5: —gk;:o) Huagng R. F.
Changshitoushan 4 366
Poa attenuata Trin. var. ~21 ¥ L $r4ll] Alpine debris Huang. R. F.
vivipara Rendly Bayan Harashan slope (5200) 3673
P. attenuata Trin. var. =28 h K 3k B Alpine debris Huang R. F.
vivipara Rend| Qumarleb Xian slope (5200) 3677
HER. Lok .
Allium carolinianum 16 Madoi Xian Alpine steppe  Huang R. F.
i (4450) 3664
Huashixia
Alpine meadow —bush zone between 3000—4000m a.s.!
Polygonum =12 (TR, Ak Alpine bush Huang R. F.
viviparum L. - Menyuan Yian Semnyi (3600) 3588
Anemone obtusiloba D. .
e oF - :WES Alpine bush Huang R. F.
gﬁl‘:l subsp.  ovalifolia 14 Menyuan Xian Semnyi (3600) 3585
Meconopsis . R, 46l Alpine bush
quintuplineria Regel 76(=84) Huzhu Xian Beishan meadow(3100) Shen 5. D. 216
Draba orides Schrenk 240 HE&,. &t Alpine bush Huang R. F.
var. tafellii Schulz - Huzhu Xian Beishan (3600) 3698
Androsace yargongensis N 1 . Rycjke slope Huang R. F.
Petitm >38(=40) Menyvan Xian Daban- (3600 3500y  2351a
shankou
Gentiana sqarrosa =28 LB : 3 (411 Alpine bush Husang R. F.
Ledeb. - Huzhu Xian Beishan (3000—3100) 3720
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HgE1
gk -$:3% ¢ Tlifaf .
G. trichotoma Kusneaz. =26 + Menyuan Xien Daban- ?Ipme bush Huang R. F.
shankou 3700) 3645
MNR&, k&0 .
Sweltia bifolia Botalin =2/ + Menyuan Xian Daban- ?;gis?)e) bush Huang R. F.
shankou 3467
Pedicularis  cheilanthi- BEha. 4o Bush — meadow
Jolia Schrend 16 Huzhu Xian Beishan (3100) Shen S.D. 218
P. ocederi Vahl. var. 16 EBE. Bush—mesdow Huang R. F.
sinensis(Maxim. YHurs Huzhu Xian Beishan (3800) 3546
P. rhinanthoides .
BER.REK Alpine meadow
?ﬂ‘:“ ;(Tizl;:l‘; labelata 16 Qilian Xian Jingyan Ling  (3660) Shen S. D. 235
. . RES N¥L Alpine bush Huang R. F.
P. veticillata Linn. 16 Guide Xian Lajishan (3600) 3535
MMEE&,X®RLO -
Glauzx maritima Linn, =24 + Menyuan Yian Bush—meadow ~ Huang R. F.
Dabanshankou (3700— 3800) 3625a
Adocsa moschatellina 1 % XHE . RN Alpine bush Huang R. F.
Linn. Tianzhu Xian Shuangguo  (3400) 2762
; HER, RH® Dry meadow Huang R. F.
Allium cyaneum Regel 18 Qilian Xian Jingyan Ling (3850 3610
Temperate mountain forest between 2100 — 2800(3000)m a.s. 1.
R . XKER.E¥L Under a forest Huang R. F.
Anemone ezigua Maxim. 28 * Datong Xian Laoyeshan (2550) 3696
A. obrusiloba D. Don sub- 14 XEBR,EFL Gr;as:» l?n:.l . Huang R. F.
sp. ovali folia Fru. Datong Xian Laoyesshan among lores 3692
(2650)
L HEE,. Under forest
Peonia veitchii Lynch 10 Huzhu Xien Beishan (2300) Shen S.D. 211
Sinopodophyllum hezan- ¥%B.=5 Under forest
drum(Royle) T.S. Ying 14 Pingan Xian Sanhe (2500—2700) Shen 8.D. 230
Cardamine  tangutorum ~a2 * EBE. 4L Under forest Huang R. F.
Schulz - Huzhu Xian Beishan (2500) 3710
Chrysosplenium  sinicum ¥%8,.=5 Under forest
Maxim. 2 + Pingan Xian Sanhe (2800) Shen S.D. 231
Chrysosplenium  pilosum EmE, b U
A . , nder forest
Maxim. var. valdepilo- 22 + Huzhu Xian Beishan (2300) Shen S.D. 193
sum Ohwi
Thermopsis licentiana YRE,Z8 Under forest
Pet. —Stip 14 Pingan Xian Sanhe (2800) Shen S.D. 226
Sumbucus adnata Wall. BB A, " Forest edge
ex DC 3 * Huzhu Xian Beishan (2300) Shen S. D. 189
Triosteum  pinnatifidum . LN B Y A1) Forest edge
Maxim. =18 Huzhu Xian Beishan (2300) Shen S. D.
Viola yedaensis Makino 8 By ower garden  Shen S.D. 232

Xining
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#%&
i - = HEBE, b Forest edge Huang R. F.
Draba eriopoda Turez. =16 = Huzhu Xian Beishan (2300) 3703
Pedicularis  kansuensis R _ LNR: Y .
Maxim. 16 = Huzhu Xian Field (2300) Shen S.D. 236
. . _ ¥&B.=45 Forest edge

P. rudis Maxim. 16 = Pingan Xior. Sanhe (2300— 2400)  Shen S.D. 220

., . _ :N: ¥ : 3 (A1) Under forest Huang R. F.
P. muscicola Maxim. 16 - Huzhu Xian Beishan (2100) 3703a
Primula stenocalyz ~22 + KER,E¥W0 Under forest Huang R. F.
Maxim. - Datong Xian Laoyeshan (2650) 3695
Iris lactea Pall. var. =42 % KBR, EFWL Grass land Huang R. F.
chinensis Koizumi - Datong Xian Laoyeshan (2650) 3692a

di—xdiploid,p—x:polyploid, # :n>13,+ n2211.

%2 ERARKESALKEHRAOREERNESFLEEFTADSBERE
Table 2 Percentage of the polyploid in alpine periglacial area and lower altitude

for pernnial herbs in N. —E. Qinghai—Xizang Plateau

MR ﬁ%s&fﬁgﬁﬁ Chromosome n>13 Chromosome n>>11
Habitat and numerable 3133175 FREEGTE FREEFKE EEEEAX
altitude species for Numbers of % of polyploid Numbers of % of polyploid
chromosome polyploid %) polyploid (%)
Alpine peri- 27 15 55.6 19 70. 4
glacial area
Alpine bush and
meadow 15 5 33.3 8 53.3
3000—4000m
Forest area
2100— 3000m 17 5 29.4 8 47.1
Total 59 25 42. 4 35 59.3

B f f5 9 B E B MR IE Stebbins (1955) - Bt F 5 66 (& ¥R M N Br 76 )8 a9 — 1%
BEBCOMFI ZAEMN R SEE . ERZ AN FHITERYN ZFEERFTRHFER
TR Al Grant (1968 M H ¥ BRI A BB AF R A HET n=13 YR L F Kk
(FERHEZHEE BURREET 80 & S FE), Aottt R A Goldblatt (1980) #E H B 1
Ees s AR B EREAKE 21 M FEVELEUIRTE AL S EE EBEHE
FEE ZEE . ACHEETERELTEMAER 58 MY G EFHIIAKL,
FE4r BIGETHELK &b OB IR 4000m U BRI RIKEGH U T RARIWIREEPELFEE
FHTFHUESERAEGE D).,

2 #RGitk
1% 2 B L, Stebbins B E H R AMENS Grant EHF MG REE—H(EEY

F 2B BIE 4000—5200 m B IIVKEHHF , BIERIE N 55. 6% . 3000—4000 m &1l
HMA—EEHH 33.3%. 2100—3000 m B BYE A R MBI K 29. 4%, &
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Goldblatt By #EH ik, iBHMER LI P AT LS /HEN TS FARRTCEEAR. B2 L
REA A L IR E A IR @, 5 51A P 70. 496.53. 3% M 47. 1% .. SRR,
HFRE RS EEEAPTHY S EHE MR R B LA Wb, DAEg 1Lk 4 b X R e .

MR R HHX R R A FETLES, ERmUKEHMEK , RMUEHF
REEEE, MEFEFEERS AERLA, AXFRMR S EE SN 79% . R, HEMHE
EHAXEHEEREFRIFTHYEARGIER . A LA ST E FOHRER. AR BEL
2 LUK GH A A5 H I L IR Coelonema K43 1 F C. draboides(2n=42,n>>13)
oGk, Rkt 8 ROEES5ED R Draba THIREE YA Chysodraba B
ELEEHEARAFRSGEFH, . B4 T E MR HESBN AT ZSFLER 1
BABUKERAHYEEHENEER. CHEHRANRFE 2n=16,24,32,48,56,64,80,
96 % ZIFE AR, H A E LA ERERN R x=8, #R{E Stebbins 197D RANNEH T
HYEZ RN FLBT RS S A, ME— RSB EREN A SHEHN
T, AT S B4R L VE B SE KB B fp R 7E A5 (R K L AL 4530, AR STA B RS TT RE
BAESBHIF LR ER/N ZERKBEHELTR, SRR Astragalus TERE M
KA ZAR R LEHE ERC2n=16,x=8). MEMREREEKGH X IFEHA
¥ € A. mattam Tsai et Yu, (2n=232), H ¥ & A. arnordii Hemsl. et Pearson(2n=
20)FEHHRFNAIFHES, LE A EIK, HFLF Primulaceae B 5HIEE An-
drosace A T LB . PR EFRMH X AY S HLHE A. umbellata(Loue. YMerr. (2n=18)1
BIRMGH k. A TR EHRREIRA R SHUAE A. filiformis L. f153 40 TR
W Z b3 % fRRY I S HuHE A. septentriolalis L. #if& 2n=20,3 0 “fE{&k# O HEFT K
BERMEDHEBE LU EATE R EREDEIL SIS A yargongensis Petitm (2n=
40), BAR %R0 1R T BB 2 B B TR 0 o R R 46 T T B LA BT 2 (R 4K I A
J& Pomatosace ¥ B R AR E T IF K EH R FR, LA A St P. filicula
Maxim. 1 ', B4E K UM FOn=20, LH A TR BRI L AR ERFFAERE K
WRERRXH. %EMTaER b K iER R4 Sect. Samelia Schlechtd #y &4 KM #H
R FGRZIET, 25 BRI R —H ZEERE, I ERR o0 K UEE IR
5 ig R et AM S/ K EBNLED) EHAEE. MR SREGEE I LEFREREE
o X H 5 H B (Przewalskia) AXH B 35 DRI P. tangutic Maxim. 1 f,2n=44, {H
WEHESHE x=12, M, BREBNEAIIFEFETHMAT S HEE, 546 THRER
B 4K (4000 m UL )BT %@L B T Anisodus Link et Otto M H., bk BB 1L, 28
HELER,HEWEEEER, BEER PR EREARROEH R, XEHFL
HREESERBE RS EKEFEMEN . NEHRB Saussurea BT HF LB EKHIR
(%4 400 & F), LR B F Y P KFREM KT REAKRARISHL, HPHEE
W& Subgen. Eriocoryne ME % T XJE Subgen. Ampilaena ﬂ%%ﬁ%ﬁEggﬁﬂﬁﬁ
k& KiE Ay, BHGEN % 2 ERHYMA RN 5 MERH EHHTSES.
tangutica Maxim. (2n=32), . EHRTF S. gaphalodes(Royle. )Sch. —Bip(2n=48),K
BE% S. medusa Maxim. 2n=28), % E % T S. wellbyi Maxim. 2n=28)HAMHER
F S. paziana Diels Cn=28)E R FLEK.
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S TEUKEBEATHOH RS RZ Arenaria kansuensis Maxim. (n=22)fl%
BEBNBELSETF Chrysosplenium nudicaule Benge. (2n=22) , ¥ B FHEY PR
ABHEPSERCOAaTRRaEER x=9-12,15—17,23; EEERHEHK x=11
—13,17,18. & & FHEH LEA) (W H Lewis, 1980) . X — XS B GB¥) A M & £
ARHOREIFSESE, RAMARERHENREN. FHESHKEEFRERRE
(K BIEBIGDETZEHBR BB ERPEE. M3 —RESHRERIFEEHES
B 5 R (r T3 B WU FF 46 6 48 38 (G L Stebbins, 1980) , B\ 7 € T SRR 2 B Uk % 3F
BEFmEN.

T EERR 3000 m LI TR IR, BFEERAGE FHY S EE
A B, BEREERRBILE R HEIL S FHFE R, M/NMRETE Anemone
erigua Maxim. (2n=28,n>13,x=7), K LXK F Cardamine tangutorum Schulz(2n=
42) , B E R HF Primula stenocalyr Maxim. 2n=22,n=11, CHPFEBIFLHTEH 2n
=18,36 B 2n=24,36,x=9, L E0F 2n=22, KA FHRA LB EFHTHLHABFEE).
HERE(HFE -BESRE)FHNR, MEIEHT Viola yedoensis Makino (2n=48, &
HiZFhEEEE B EMETERBE LN 20=24), 1 3FH Sacbucus adnata Wall. (2n
=36, B x=18 BB KAEREY, FIMEL x=9, MMM AR ENZFER) . B
WY HEILBH 2 HHI (G ERFE PESIEF Chrysosplenium sinicum Maxim. (2n=22),
FEEB LT C. pilosum Maxim. var. valdepilosum Ohwi. (2n=22) M 7§ Iris lactea. var.
chinensis Koizumi (2n=44, B H 1% 2n=20,24,40), \XEfE XK E204 M B EEE
R UEY, Z X ZEE -2 R AL LB EHEN=ENEFETBRIK. 5 —
BRI _EEREAZHRKERELZFATEHNSER IFAHTEFEREX MK
EABEKM LR, R HF R FEEIK 3000 m LT FRAKHL X A4 38 & 0 M0 L8R
BE.
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BEREi488 Explanation of Plates

B Platel
Fig. 1. Arenaria kansuensis Maxim. 2n=22. Fig. 2. Stellaria decunbens Edgew. var. purvinata Edgew. 2n=18 Fig.
3. Anemone obtusiloba D. Don. subsp. ovalifolia Frihl. 2n=14. Fig. 4. Anemone exigua Maxim. 2n= 28. Fig. 5. Meconop-
sis quintuplineria Regel. 2n> 72 (== 84). Fig. 6. Cardamine tangutorum Schulz. 2n > 40 (= 42). Fig. 7. Coelonema
draboides Maxim. 2n>40(=42). Fig. 8. Draba orides Schrenk var. tafellii Schulz 2n>40(==42). Fig. 9. Chrysospleni-
um nudicaule Benge. 2n = 22. Fig. 10. Oxitropis yunnanensis Franch. 2n= 24. Fig. 11. Thermopsis licentiana Pet. -Stip.
2n=14

BRI Plate I
Fig. 1. Viola yedoensis Makino. 2n=48. Fig. 2. Viela biflora L. 2n==20. Fig. 3. Sinopodophillum hexandrum
(Royle. )T. S. Ying,2n>>14(=16). Fig. 4. Androsace yargongensis Fetitm. 2n>>38(==40). Fig. 5. Pomatosace filicula
Maxim. n>18(==20) (spore). Fig. 6. Glauzx maritima Linn. 2n=24. Fig. 7. Primula stenocalyx Maxim. 2n=22. Fig. 8.
Adoxa moschatellina Linn. 2n=36. Fig. 9. Eriophyton wallichianum Benth. 2n= 16. Fig. 10. Allium cyaneum Regel. 2n
=16

B X Platel
Fig. 1. Pedicularis kansuensis Maxim. 2n= 16. Fig. 2. P. muscicola Maxim. 2n = 16. Fig. 3. P. oederi Vahl. var.
sinensis(Maxim. )Hurs,2n=16. Fig. 4. P. przewalskii Maxim. 2n=186. Fig. 5. P. pilostachya Maxim. 2n=16. Fig. 6. P.
rhinanthoildes Schrenk. subsp. labelata(Jacq. ) Tsoong,2n=16. Fig. 7. P. rudis Maxim. 2n= 16. Fig. 8. P. ternata Max-
im. 2n=16. Fig. 9. P. verticillata Linn. Fig. 9a. P. verticillata Linn. n=8(spore). Fig. 10. Lagotis brevituba Maxim. 2n
=54. Fig. 11. Przewalskia tangutica Maxim. 2n= 44.

BB N PlateN
Fig. 1. Chremanthodium ellisii (Hook. {. )Kitamura, 2n=58. Fig. 2. Chreanthodium humille Maxim. 2n=116. Fig.
3.Saussurea gnaphalodes (Royle)Sch. — Bip. 2n = 48. Fig. 4. Saussurea medusa Maxim. 2n = 28. Fig. 5. S. paziana
Diels. 2n=28. Fig. 6. S. wellby Maxim. 2n=28.
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