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Investigation of the alpine tundra seed
plants in Changbai Mountain

ZHOU You

( Department of Biology, Tonghua Teacher’s College, Tonghua 134002, China )

Abstract: Seed plant diversity of alpine tundra of Changbai Mountain has been studied based on herbarium and
literature records and field investigations. There are 146 seed-plants on the alpine tundra of Changbai
Mountains. They are grouped into 94 genera and 34 families. The areal-types of genera have been analyzed.
68.09% of genera belong to the north temperate distribution pattern. The ecoclimatic adaptation in both mor-
phology and physiology of the tundra plants was also investigated. Herbs are dominant in this alpine tundra in-
cluding 124 perennial herbs. Low and trailing plants, cluster plants, extreme low herb, rhizoma, well devel-
oped fleshy or ligneous roots and dominant dehiscent fruits are the important character of the typic alpine tun-
dra which demonstrate the well coevolution between the plants and environment. Meanwhile, the use of the
plant resources on tundra has been discussed. Some advices on conservation of the fragile ecosystem of alpine
tundra and using the plant resources properly have been suggested.
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A B R TR ARAE

RLGERA AN RESRERE. L T4E
VB S5EABARELT. 2 HEFEKRE TR
MABMRMENEFHYR LA URFERIHEY.
FE ARG 89 BT B P (B 4655, 2003) , (UL X 48 4 B9 Fi
FHEAT T TR BA X H R FEAE Y M RAE R A
BRASHTRENR. AXEEMNKB LR LEE
MFHEY#TRENEZ, AEANSEEFRR L
HEEY SRS —FRAERM. A RB WL
YRR R BRI & A AR FTHRFK
#.

1 B RE S8 SR

KBULWBUGERFEMFRE LA LEERS L
BB, R R BE R 30°~50°, F 5 I & 1L & #e AR 48
B EENARLMKGSE, FEHKR-7.3C. &
PATHARNTEHKERS 6 C, BB A1 ANTEY
KEH-23.2 C,RMERKEN19.2 C, R HmH
KREN-44.0C., HPEHKBHREEL 0 CTHY
HA6 A3H.ZHX 98 17 H,5EM/KE 1345.9
mm, F KA BE 74%, FFLHKHE 11. 7 m/s, K,
EE/NH8 A FHAEKEE.Im/s, EEFEBHF
¥1264.8 d, &4 HBRAETH 2 268 h, R FFE K kil
KB BE BRLES(FEFEF,1989),

2 BmUKREMRTFHEMEK RN

1999 FFil, & TR B Y BT AT Y B &
ERRKABLMEEYERENRR T/ B3R
RAEVMPETERE . KB LR LEEMTFREY
3494 B U6 H(EK D, HFNFHHEAYRE
HE.H2658 668 99 M, 5B ILGKEEREMFHEYE.
B MEES SN 76.47%.70. 21%.67. 81%;
BFrEY 6 R 25 B 42 R, 5804 17.65%.,
25.69%.28. 17%: @ FHY 2R 2 B3 M, f 5 1t
B/ 2B 5.88%.3.19%.2.05%.,

ARG LB S . ER  RAH DEBL A
R ERB AR 6 MEWMHRAL AR S
ARRMLLE. 6 BIiLH 67 F, A 5B ILGERY
B 45.89% . HFERBHYBNEE (X2,
A8 F, EEERAS. 48% . HRAREAHNNEEK
BRE2RAHF LR . A58BRHN 24.47%,

£1 KALSWERMTFEY ST
Table 1 Statistics of seed plants on alpine
tundra in Changbai Mountain

B¥/ BE/
B4 el B bLl ¢
Family name Genera/ll Family name Genera/

Species Species
% B} Compositae 12/16 || #A%} Pinaceae 2/2
KA B} Gramineae 11/16 || #AK# Betulaceae 2/2
¥ B F Cyperaceae 3/11 || ©#} Leguminosae 2/2
L4 #} Caryophyllaceae 4/8 ® 4 JLE B Geraniaceae 1/2
E£H P Ranunculaceae  6/8 || E¥H Violaceae 1/2

H B8 B} Ericaceae 4/8
+F# B Cruciferae 3/6

JE B BB} Pyrolaceae 1/2
R FHEH Primulaceae 2/2

% % #} Rosaceae 4/6 B # Labiatae 2/2
L7 0> BEF Juncaceae 2/6 ¥ Pt Valerianaceae 1/2
#F Pl Polygonaceae 2/5 H1#} Cupressaceae 1/1
B4E# Liliaceae 5/5 32 Hl Papaveraceae 1/1

#WIEL Salicaceae 1/4
B KB} Crassulaceae 3/4
IBE ¥ F} Saxifragaceae 3/4
I Bl Umbelliferae 3/4
% & ¥ Scrophulariaceae 3/4
1% E#} Gentianaceae 1/3
2% Orchidaceae 3/3

#F 2B Empetraceae  1/1
%) 248 Orobanchaceae 1/1
. & #} Caprifoliaceae 1/1
&R Campanulaceae  1/1
R F Iridaceae 1/1
ait:3¢ 8 94/146

£2 KAUBLAFERBI I MU LNBERS AR
Table 2 The genera with more than 3 species and
their distribution patterns on alpine
tundra in Changbai Mountain

g Lk
IR 4 Genus Species Distribution pattern
BHR Carex 8 it A 4> 4 Cosmopolitan

M@ Salix

$ & Polygonum

¥ ¥ & Festuca

M3 B Arabis

B8 £ /B Rhododendron
8B Gentiana
REEB Saussurea

KT BB Juncus

Ht7 iR Luzula
BRARIB Poa

Jt B # North Temperate
A 4y #i Cosmopolitan
Jt B # North Temperate
Jt B # North Temperate
36’ % North Temperate
itk # 43 #i Cosmopolitan
Jt#@# North Temperate
itk & 4> % Cosmopolitan
itk 57 4> #i Cosmopolitan
ik 4> #i Cosmopolitan

R RAE4E (1991) %t B A FAHEY B 43 76 X
KRR, BILGEEY TS 6 M AR ER (B
3AARE) (3R 3), H A LA B4 4 6 F it R 4 75 BT
AR, 450G 8B B A 46.81%.,
20.21% %0 50.00%.22.52% , L \BH 4 F A LB
A IR ) W4 A AE B A A e R 4
WMERFREMICEBE B2 HFRHKBER L, N SRR
MEFEH 1. 0620 0. 68%. W ERE (Phyl-
lodoce) W %% K& (Linnea) Al & K B (Dryas) . 5
WWE B (Oxyria) K45 B (Arctous) % WAL AR 454> 7

W W W W ww Wb



http://www.cqvip.com

154 L - G|

D000 http://www.cqvip.com|

26 &

BIEK . E W =SB K LR 0 TR XA
B LS TR LAY ERLRRE LR — M
BXE5ERETERBEBRZE=MBENL KR
MFZACRMATAAEEDAEEBRRALE
X,

3 BMULARENWASEN

BLUAFRESLRAENESRSE, EKB LM
YIRESH KRBT, b T HREEK, B4R

%, 5F&0+4%S . BERK BETARKX,Z
B 10 F LA ER KR KEMBER HER/RLD, &
BIREEIR2500m KL ERM T, ZEAXATH 10%,
+ 3 2 R ok 1L BE & BT AR KL K ok L BR
B, —FEHYE K ENE 60~70d, HYRHF
ZFEZEM TR, MBR.FE HKREHES.
ARAFAAD BEARE 16 F, 5 RERY 10.96%0; FF K
FAR,EBEH2.74% ., N HFEMIK 2 200 m L
THEEAR, HHELR LM, HEHAR 0.68%, &
AP ZEAM FF K FF BT FESEAEH

£3 KALBLUAEERMSHEER

Table 3 The areal-types of genera on alpine tundra in Changbai Mountain

SR RE
Areal-type

2554 HEBBEESL ¥
Number of Percentage of Number
genera total genera(%) of species

HEMEELS T
Percentage of
total species(%)

1. 4% Cosmopolitan

8. LB 44>+ # North Temperate

8-1. F 4t 4% 2 % Circumpolar (Circumarctic)
8-2. A%k — B L4245 Arctic-alpine

8-4, LB METE A F K47 N. Temp. & S. Temp. disjuncted.

9. R ML £ 84> % E. Asia & N. Amer. disjuncted
10. 1Bt # BHF 416 Old World Temperate
11, BH W 24 Temp. Asia
14. K47 E. Asia
& it Total

19 20.21 33 22.52
44 46. 81 73 50.00
3 3.19 3 2.06
5 5.32 7 4,79
12 12. 81 17 11.64
1 1. 06 1 0.68
5 5.32 6 4. 11
4 4.26 5 3.42
1 1. 06 1 0.68
94 100 146 100

A 124 F, 5 RKH 84, 93%, “4FHERE
XA il LW (Orostachys malacophyllus)1 F, 5
BRI 0.68% , BR—F Y.

HIUFAFRE TEREVENEYER, BNFE
FRABHEHMREEBSERAEDMNFARETRE,
PMRIEZE 60~70 d MBFEI A ERAER R E KA.
B R NBRFEE (Polygonum viviparum K ELE
FENMKRFEHERT AR, FEEMHORE, £F
BHRR T &4 K 4L BY (Rhododendron chrysanthum ) ( #8
¥ (Vaccinium vitis-idaea ) % /0 BT HE S50, KEB
SRR E I TE , (U AR AURZE RIR VR
MPEEETE +WPARIR,

R RAEREK B R 1 349.5 mm £, B i
TFTRERMNAK . LERKEEZ, BERAFELR
HWERS, A2 W AEBETEMYEETR.
AREXENEYRAFARHEER, ma iy,
B 8 2 (Polygonum ochotense ), % Jg ¥l (Saliz
polyadenia) 0 F E . £ B4 & X (Rhodiola
angusta) & W 2L 8B K (R. sachalinensis) %t K B
ESALTH. M l%k K (Dryas octopetala) W K

MG R E. B2 % (Papaver pseudo-radica-
tum) . 'F 0B ) FE (Oxyria digyna) .l R E B
(Draba kamtschatica) . 3% & & B ¥ (Saxifraga
punctata) . & B 8 B B (S. laciniata) . & LU & B
(Gentiana algida) % , SR AR B, WD K BB R
KBEAEEHE (Tofieldia coccinea) I 3 BB (Veron-
ica stelleri ) EMEAPRIBR/N, B RZEBERMNERE.
AUAEFEEYHBTRSES . RELHAES
T 1 700~1 900 m & L E MM @Y.
AR TEEMRKABRETKSERERYKR. @i
ZREABEGITHH7:93. 84U W ILGEFEHMEB R X
R IFERHRBEZE, BEELHEAKESE
IR, X —RAREKE Y BEH 54.94%, nE
MM (Salix rotundifolia) . B WU & B (Ranunculus
paishanensis) .\ W 84K B (Phleum alpinum) %,
EMNATEFIARRRN L RPEERKBGEN. £
KELENRBIEZEERR, X —RALB EHY S
B 34.93% (3% 4), WK AT (Oxytropis an-
ertii) . K BB (Sanguisorba stipulata) & J 8
33 (Aquilegia japonica)%, RIBAH 4 F, 5 B
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B 2. 74%, B 1 2 3k (Aconitum monanthum) \ &
W BERE, EFXIARE 2 8, 5 BHH
1.37%, W & Z 8 B (Geranium baishanense) %,
REHMTHRARFREAY  FHEFLAARZEE

ERAMEERAYOERER T, KERBT
WA RAUE BN A ME AR R IR, B A 8
AR RS RO GE . RIETHYERNRE
% TR R B KARE .,

®4 KALUBUERRFEYMBTBINSRESHE

Table 4 Special underground morphological characters of plants on alpine tundra in Changbai Mountain

B A Herb &

WTFROEW M) A 15 7 WAk — A %;i’ﬁ?ﬂﬁﬁ? )i‘]l;‘b%
Underground structure of Life form of plants Shrub TAEH B, Subshrub .ercentage of the
plants - Biennial Perennial special morphology type
WTFEES R 2 Rhizome 0 0 5 0 3.42
Morphological characters  #HtZ Tuber 0 0 2 0 1.37
of underground stem % 2£ Bulb 0 0 2 0 1.37
FHRBRIES i Root tuber 0 0 4 0 2.74
Special morphological 2588 Fi M Fusiform fibrous root 0 0 2 0 1.37
characters of roots EEFBRRIERE 20 1 30 0 34.93

Common fibre or taproots system

i< 1% 4R AR 0 0 79 1 54,94

Slin and cluster fibrous roots

F5 KALBLARMTFHEUNRGE LBSHSRE

Table 5 Special over ground morphologic characters of plants on alpine tundra of Changbai Mountain

B A (125 Ff) Herb RZESN HEDFR
WY LA A HY A 7 R i N — YRR YDFABFE B
Over ground morphology  Life form of plants (20 ) =k Zie L (1 F0) Total mount  Percentage
Shrub af (124 M)  Subshrub of the mor- of total spe
Biennial Perennial phological type cies( %)
HYEBEOHFEREBS KRBEFEMR Low stature 15 0 1 1 17 11. 64
Special over ground of prostrate form
shapes of plants R Rosette form 2 0 3 2.05
HEBREAE 0 24 0 28 19.18
Clustered plants
F/h R B A& Middle to 0 0 73 0 73 50
small size herbs
P i Y Succulents 0 0 4 0 4 2.74
tRFE/NE A Extremelg 0 0 14 0 14 9. 59
low small herbs
¥k EEES & 42 Pampiniform stems 0 0 2 0 2 1.37
Special characters of FBHE L B Cluster 0 0 5 0 5 3.42
aerial stems polymerous stems
H£HEER SR EL LA 13.01 0.68 85. 62 0. 68

Percentage of type total species (%)

MHBUWEFREAY OB TEREE S, MER
BN 2 (Cypripedium guttatum ) EBAH B IR
X, F ¥ 2 (Gymnadenia conopsea) M F 2% (Coelo-
glossum viride ) LB R ZE , B (Allium strictum) .
HEM I (Lloydia serotina) B A S ZE, X EMER T
B —MBFRESED .

& LR R AR A Bk B b b R4 R R B
B, FAUREER R E(E S, KREFEMROIE
FL7TR, EE8M 11.64%. TEREMHEEEIL
& (Juniperus sibirica) KB T8 L& i+

(Vicinium. uliginosum var. alpinum) %, ZE®H
HEREERTHE 3, S BB 2.05%, REFM
REEM W . BB EFE (Primula farinosa )%, 4
HREENEMA 28 B, & B8 19. 18%, R KFH
2KE A1 8 (Gentiana jamesii) K B2 EMHE
(Silene jenisseensis var. oliganthella) . /& L A 17
(Dianthus chinensis var. morii) R 5 % B 3 (Po-
tentilla nivea var. camtschatica)®, /OB EARIL
£ 73 i, ﬁﬂﬁﬂg 50% J‘E%ﬁggﬁf#j(/&rctous
rubber) 3 M B % 8 (Pedicularis verticillata ) | 1)
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W& (Erigeron alpicola). & A ¥ 3} 3¢ (Petasites
saxatilis) B W R 35 (Saussurea tomentosa) K B
¥ 5B (Tephroseris phoeantha)%, WRHEAYA 4
P, G RERY 2. 740  RRMEARBLRX HH
16 (Phacellanthus tubi florus)% , RENEF LR
147, HBEM 9.59% REMEETEANIEER
(Viola biflora) . \1 & B (Sibbaldia procumbens) .
¥ B B K F (Cardamine baishanensis) ., F J 2
(Gentiana thunbergii )%, EHZEMNE 2, H &
By 1. 37%, fRFEFA K E K (Linnaea borea-
lis), MESEMILH 5 F, BB 3. 2%, K
BB KB B E (Cerastium baischanense) R A
B (Minuartia arctica )% .,

BZ, B W R A 38 o R [R) @9 4k 1E B 8 B
RMEFHMESHE, LIHKRREHELH LR
KRB, BAOHEGARBHEER . EERFHORE
PIERSE . 5 L1 5B A R 28 P BMIR B9 T 25 38 B
ARKBEMEBE 1~2 m BEE. MBR(Phyl-
lodoce caerulea) it J- 3B 46 M4 MR /DM B9 28 1B
fER%%.

HILAERNERS =B R4, BURMELETE
WELE, AR AKH £ KRS, BB ES (Rhodo-
dendron confertissimum) IR E . KABEI}EE,
PHERAe TR LR EREZRME. X
MEERKAESER BRI (Iris sanguinea) R EE
P (Veratrum oxysepalum) . B35 % B E (Geranium
eriostemon) & B 5 ¥ E (Hed ysarum ussuriense) .
& WL BE 75 (Phlomis koraiensis) %, MR R &£ F
REAEFERETELERNP, REHFEAF T L
W35 ( Hieracium coreanum) . K A M4y M 16 &
(Parnassia palustris) , B 38 (Senecio nemorensis) .
U342 (Synurus deltoides) 5%,

LR YR L CRALHE 3 # R F A /Y A
TORBUTR GRS, &4 95.80% ., RLHKA
B2 R BRIE (56 MO ERIEAS MO HE
A6 F) BRE(4F) HERLO M ARE
(6 RO KREGF) EREU M HBRACQ
M) EREKC M), XERTAEHITR. AH
ERARKMBHEAS, MIEM AR B ILEkLE
(R TRHFHERE. SR/ HTREE
BB A RRERR, B LR ME TR TR,
XN W REFE R —F R IFER .

4 BLUEARHEYRERERY

BWHERNEFLSHTFRA L KILEFR
WO R MY SRR E N EYRR, PR S
MEXESRPEYJE8R,20042),81 FEHKRE —
KERRIPHY 2 MEKE _KRERRPHY (F
BAR%,200D), AHAEXMEEZRNMR, LH
83 1, o ¥ LI VR IR AE M1 R R0 56. 8500, (ARMAR
WMEBR KL ETHE AEERZE,E2RH
WaHY - EEMRERE, WHHEYE 43 F
(&% ,2004b,2004c,2004d; 5% %, 2005), & 2%
B 29. 45% , 1 TIRZWAY F0 LU 585 8 AT, AL BR AR /D
TEM BT X R, AT )32 PSR Ak b 3% R AL Sn 4l
Y. HREYE 40 F, 5 BB 27, 38% (=4
1997, KPR WA RX KALRX . FE2 .4
EHEFRAREBHLEHANE.

WA RMESEHEYIR A FER,LFH 38 #.67
J&.135 #, Kb Lt £ E (Gymnomitrion uncre-
nulatum) B BR BT /N2 # (Marsupella com-
mutata var. microfolia) AR KEE #., BB
# 558 .103 R (F % 17 J& .24 F, 882 38 |§.79
MOSARERERLR 4 S KEWLEIMERRE M
VIR R B 82. 18% AN 76. 3% (SR E %, 1990),
EXTHRBNULKNEFHMKB IS ILERE #
HY SR EREREHEYERZAHRRREEHH
YHAREUAETHEENR XL,

FBLWAEREYESEERE AYBETIR
Bis, —BHPIMKEMRERE. EFEX, BTK
BT RERKY FHERNEZE . KA. BR=1
FETZ4BERBARE, BLKREAYR &
REFZBITERRWE, T £ 07 82 B iR
,—E2/m AR MEAYNK ALK KA
SEW (Trollius japonicus) . B M4 B (Campanu-
la glomerata) A2 F (Ligularia jamesii) ,F 3
ZEEEXIWAWIZEA R, £ EH &KL
HEATEMILARE., B, BAEXRRNTER
BUGRH S 6080, L B A RARRFT E B il B
KRR EE I B0 E R B AL ERF TS, B
HEUMAR, RERPIFX— B BT R Kb
AMERVMHEHERE. H—FHE. KALXBER
—AEEHRIRRYTE KL, 1200 SERTEI K IIBER , B
(F%% 162 T1 Continue on page 162 )
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