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A comparative study on diaspore quality and shape of 43 plant species
at the alpine meadow in the source region of three rivers

WANG Hurchun', ZHOU Hua kun®’, WANG Werr ying', Zhao Xin quan’

(1 College of Life and Geography, Qinghai N ormal University, Xining, Qing hai 810008, China; 2 N orthwest Plateau Institute of Biology,
Key Laboratory of Adaptation and Evolution of Plateau Biota, Chinese Academy of Sciences, Xining, Qinghai 810001, China)

Abstract: [ Objectivel The paper studied the quality and shape of the diaspores of 43 plant species imr
volving 13 seeds and 30 fruits from alpine meadow in the source region of three rivers.[Method]l T he dix
spores of 43 species were quantified, shapes of them were scaled with variance of three dimensions, and the
relations between above indexes and ecological characteristics of diaspores were analyzed. [Result] The re
sults show that the quality of a single diaspore of 15 species is less than 1 mg, and its shape is close to sphe
ricity because of variance less than 0. 09, and it might have persistent soil seed bank, and is able to adapt to
disturbance. T he diaspores of perennials are heavier, flatter and longer than those of annuals. T he diaspores
of forb are heavier, and those of herbages are flatter and longer. Seeds are closer to sphericity in comparison
with fruits. T he diaspores of most of Compositae and Gramineae and Sedges species are flat and elongated
because the variance is more than 0. 09. The appendages of diaspores play an important role in dispersal and

establishment. The diaspores of 75% Compositae species have pappuses, and might be dispersed by wind
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easily. And the diaspores of 8% Gramineae species have awns which make them not likely to be dispersed.
[ Conclusion] The quality and shape of the diaspores of 43 species are different, which affect the survival
strategy of species to a great extent.

Key words: alpine meadow; diaspore quality; diaspore shape; survival strategy; the source region of

three river
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Table 1 Ecological characteristics and diaspore types of 43 plant species

Species Family E cological ty pe Life form Appendages Diaspore type
;l:;;;;z;gglld Comp osita Forb Semt shrubs None Achene
/]‘;sterfl(wcidus Comp osita Forb Perennial Pappus Achene

unge
Ligularia Comp osita Forb P ol P Achene
virgaurea Mattf. erenn appus
Ligularia Comp osita Forb P ol P. ] Achene
sagitta Mattf. erennt appus
A nap halis Comp osita Forb . A cheneappus
lacteal Maxim Perennial Pappus
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1 Continue table 1
Species Family E cological ty pe Life form Appendages Diaspore type
f‘::;;;:mM attf. Composita Forb Perennial Pappus Achene
Sau i Achene
aussurea ) Com posita Forb Perennial None chene
nigrescens Maxim
Artemisia C om posita 1 Achene
R Forb Annuals None
hedinii Stenf.
Leontopod i C ite . Ach
nZI(L)ZrZPH a;itdm' M azz ompostta Forb Perennial Pappus ciene
leJuZ:Z;eX ath Com posita Forb Perennial Pappus Achene
fti?lsjlﬁ\:leaax - Composita Forb Perennial Pappus Achene
Ajania tenuif olia Com posita Forb Perennial Pappus Achene
T zvel
K {)eler ia Gramineae Meadow Perennial Awn Car yop sis
cristata Pers.
Festuca ovi Gramines A Ce
Lm uu)z ovina ramineae Meadow Perennial wn ar yop sis
.sp. PL.
Festuc b Grami Aw Ce si
Lev ucarubra ramineae Meadow Perennial wn ar yop sis
.sp. PL
P Gramineae A (o
oa annua ramineae Meadow Perennial wn ar yop sis
L. sp. PL
Poa rossbergiana Gramineae Meadow Perennial Awn Car yop sis
Hao.
Ptilagrostis G . A C .
dichotoma yrammeae Meadow Perennial wh aryopsis
Keng ex. T zvel
Pttlt'lgroslls Gramineae Meadow Perennial Awn Caryopsis
concinna Roshev.
Ely"mus nutans Gramineae Meadow Perennial Awn Car yop sis
Griseb.
Puccinell Gramine: Ce
weanetia - ramineae Meadow Perennial None aryopsis
tenuiflora Scribn.
K i dges It
Obfeg.m Sedges Meadow Perennial None Nutlet
humilis Sevg.
Carex . Sedges . Seed
tangulashanensis Meadow Perennial None ’
Y.C. Yang
Carex moorcrof tit Sedges Meadow Perennial None Nutlet
Fale. ex Boott
Carex atrof usca
S chkuhr subsp. Sedges Meadow Perennial None Nutlet
minor T. Koyama
Scirp us distigmat i Sedges Seed
TCLrP uscostrgmarens olees Meadow Perennial None ¢
ang et Wang
Bly smus
. Sedges . Nutlet
sinocomp ressus edges Meadow Perennial None utle

T ang et Wang
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1 Continue table 1

Species Family E cological ty pe L ife form A ppen dages Diaspore type
K obresia
schoenoides Sedges Meadow Perennial None Nutlet

Steud. Syn. Cyperac

Rh Imat Forb Wi Ach

L. :g.n;{aedrfm um Polygonaceae or Perennial e ciene

Poly F Achene
olygonum Polygonaceae orb Perennial None chene

sibiricum Maxim

Oxy trop is kansue nsis . Forb . None Seed
B Leguminosa Perennial
unge

Oxytropis
qing haiensis Leguminosa

Y.H.Wu

Forb None Seed

Perennial

Ranunculus
jap onicus Ranuncul acea
T hunb Linn. Soc

Forb None Seed

Perennial

Delp hinium |
caer uleum Ranuncul acea Forb Perennial None Seed
Jseq ex Camb
Pleurosper mum Forb None Seed
hookeri Clarke U mbelliferae Perennial
var. thomsonii Clarke
Przewalskia Forb . None Seed
. . Solanaceae Perennial
tangutica Maxim
172
Gentianop sis . Forb Annuat bier None Seed
G entianaceae .
paludosa M a nials
Gentiana . Forb o None Seed
. . Gentianaceae Perennial
straminea M axim
. 1
Chenop odium Chenopodiacea Forb Annuals None Seed
glaucum L. sp. Pl
Lamiop hlomis Labiatae Forb Perennial None Nutlet
rotate Kudo
Mecorl'op oy . Papaveraceae Forb Perennial None Capsule
integrif olia Maxim
Euphrasiap ectinata . Forb 1 Wing Seed
Scrophul ariaceae Annuals
Ten FL Jap.
. . 1
Pedicularis Forb N Seed
edrentars Scrophul ariaceae or Annuals one e

kansuensis Maxim

1.2.2 H3i4Rk-F3¥ 7 20 =

' 2
, T hompson
vl : 2.1 43

=[3x( *+ *+ H-( + + HF , 0. 03 mg, ;

: 1, 1 mg, 0. 517
5, mg 57% ,43% :
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0.969 mg 48%
1 mg,
; ( 1 mg, 1/3
0.518 mg), 13% 1 mg ,
1 mg , 1 3
, (P> 0.05)
2 43
Table 2 Diaspore quality of 43 plant species
/mg /mg
S pecies Diaspore quality Sp ecies Diaspore quality
Artemisia frigid Wild. 0. 127 Carex tangulashanensis Y. C. Yang 0. 387
A ster flaccidus Bunge 0. 486 Carex moorcrof'tii Fale. ex Boott 1.273
Ligularia virgaurea Mattf. 1. 803 Carex atrofusca Schkuhr subsp. 0. 508
minor T.Koyama
Ligularia sagitta Mattf. 0.230 Scirpus distigmaticus Tang et Wang 0.561
A naphalis lacteal M axim 0.126 Blysmus sinocomp ressus Tang el Wang 0.395
irsium souliei Mattf. 17 404
Cirsium souliei Matt 3179 Kobresia schoenoides Steud . Syn. Cyperac 040
Saussurea nigrescens Max im 1.222 Vheum palmatum L. sp. Pl ed. 5.905
Artemisia hedinii Stenf. 0.102 Poly gonum sibiricum M axim 0.914
Leontop odium nanum Hand.- M azz 0. 049 Ox ytropis kansuensis Bunge 1. 129
Saussurea sup erba Anth 1.113 Ox ytropis ginghaiensis Y. H. Wu 1. 025
Saussurea stella Max im 0.790 Ranunculus j ap onicus Thunb Linn. Soc 0.028
Ajania tenuif olia T zvel 0.114 Delphinium caeruleum Jscq ex Camb 0.361
Koeleria cristata Pers. 0. 126 Pleur osp er mum hookeri Clarke var. 1.525
thomsonii Clarke
Festuca ovina L. sp. Pl 0.261 Przew alskia tang utica Maxim 3.980
Festuca rubra L. sp. Pl 0.238 Gentianop sis p aludosa Ma 0.136
Poa annua L. sp. Pl 0.322 Gentiana straminea Maxim 0.113
Poa rossber giana Hao. 0.357 Chenopodium glaucum L. sp. Pl 0.575
0.613 Lamiop hlomis Kud 0. 426
Ptilagrostisdichotoma Keng ex. Tzvel amiop htomis rotate Buco
Pu is conci shev. . 361 2.
tilagrostis concinna Roshev 0.36 Meconapsis integrifolia Maxim. 796
Elymus nutans Griseb. 1.920 Eup hrasia p ectinata T en FL Jap. 1.285
Puccinella tenuif lora Scribn. 0.183 Pedicularis kansuensis M axim 0. 486
Kobresia humilis Sevg. 0.378
3 43
Table 3 Grouping of single diaspore quality of 43 plant species
/mg
Diaspore quality Diaspore Plant species
o.1 Seed (Ranunculus jap onicus)
< 0.
Fruit (Leontop odium nanum )
Seed (Gentiana straminea) (Gentianop sis p aludosa) ( Delphinium
’ caeruleum) (Carex tangulashanensi) ( Pedicularis kansuensis)
(A rtemisia hedinii ) (Ajania tenuif olia) (A nap halis lactea)
0.1~ 0.5 (K oeleria crista) (Artemisia frigid ) ( Puccinellia tenuiflora)
Fruit (Ligularia sagitta) ( Festuca rubra) ( Festuca ovina) (Poa annua )
(Poarossbergiana) (Ptilagrostis concinna) (K obresia hu-
milis) (Blysmus sinocompressus ) (Kobresia schoenoides )
(Meconopsis integrif olia) (Aster flaccidu)
Seed RER(Scirpus distigmaticus) KEEZEE( Chenop odium glaucum)
0.5~ 1.0 Frait (Carex atrof usca) (Ptilagrostis dichotoma) ( Saussurea
rui

stella)

(Polygonum sibir icum)
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3 Continue table 3

/mg
Diaspore quality Diaspore Plant species
0.1 Seed (Ranunculus jap onicus)
< 0.
Fruit (Leontop odium nanum)
(Oxytropis ginghaiensis ) ( Oxytropis kansuensis) ( Eup hrasia
Seed . . ..
L0~ 2.0 pectinata ) (Pleurosp er mum hookeri var. thomsonii)
’ ’ Fruit ( Saussurea superba) ( Saussurea nigrescens ) ( Carex
moorcrof tii ) (Ligularia vir gaurea) (Ely mus nutans)
20 Seed (Przewalskia tangutica)
> .
Fruit (Lamiop hlomis rotata) (Cirsium souliei) (Rheum palmatum)

43

mg 0. 908 mg)
2.2 43
4 ,43
0.007~ 0. 164,
5 , ,

( < 0.06);

Table 4

5

JE L I 1

< 0.06),
(0.09<

, (
0.11

< 0.12)

0. 056)

0.892 ( )
1 1/2

( <0. 09) ,

( 0. 096) ;
<0.09,  69%

> 0. 09,

’

, 62%

> 0.15) (
4
4 43

Diaspore variances of 43 plant species

> 0. 09)

S pecies

Artemisia frigid Wild.

A ster flaccidus Bunge
Ligularia virgaurea Mattf.

Ligularia sagitta Mattf.

A naphalis lacteal M axim

Cirsium souliei Mattf.

Saussurea nigrescens Max im.
Artemisia hedinii Stenf.

Leoniop odium nanum Hand.-Mazz
Saussurea sup erba Anth
Saussurea stella Max im

Ajania tenuif olia T zvel
Koeleria cristata Pers.

Festuca ovina L. Sp. Pl

Festuca rubra L. Sp. PL.

Poa annua L. Sp. PL
Poa rossber giana H ao.
Ptilagrostis dichotoma Keng ex.Tzvel
Ptilagrostis concinna Roshev.
Elymusnutans Griseb.

Puccinella tenuif lora Secribn.

Kobresia humilis Sevg.

Mean variance Species M ean varian ce
0. 094 Carex tangulashanensis Y. C. Yang 0. 064
0. 136 Carex moorcrof'tii Fale. ex Boott 0. 070
0.129 Carex atrofusca Schkuhr subsp. minor T . Koyama 0.102
0. 161 Scirpus distigmaticus Tang et Wang 0. 059
0.077 Blysmus sinocomp ressus Tang et Wang 0. 148
0. 126 Kobresia schoenoides Steud. Syn. Cyperac 0.135
0.130 Rheump almatum L. Sp. Pl. ed. 0.061
0. 082 Poly gonum sibiricum M axim 0.041
0.125 Ox ytropis kansuensis Bunge 0.032
0.115 Ox ytropis ging haiensis Y. H. Wu 0. 044
0.110 Ranunculusj ap onicus T hunb Linn. Soc 0. 007
0. 086 Delp hinium caer uleum Jscq ex Camb 0. 055
0119 Pleurospermum hookeri Clatke Var. thomsoni Clarke 0. 118
0. 061 Przewalskia tangutica Maxim 0.058
0. 061 Gentianop sis p aludosa Ma 0.043
0.102 Gentiana straminea Maxim 0.061
0.163 Chenopodium glaucum L. Sp. PL 0.026
0.120 Lamiop hlomis rotate Kudo 0. 085
0. 128 M econap sis integrif olia Maxim. 0.071
0. 164 Eup hrasia p ectinata T en F. Jap. 0.111
0.128 Pedicularis kansuensis M axim 0.056
0. 143
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5 43

Table 5 Grouping of diasporas mean variances of 43 plant species

M ean variance diaspore Plant species
0.030 Seed (R anunculus jap onicus) ( Chenopodium glaucum )
< 0.
Fruit -
(Oxytropiskansuensis) (Ox ytropis qinghaiensis) ( Gentianop sis palu-
Seed dosa) (Delp hinium caer uleum ) ( Pedicularis kansuensis ) (Przewal-
0.031~ 0. 060 skia tangutica) REFE(Scirp us distigmaticus)
Fruit (Poly gonum sibiricum ) ( R heum p almatum)
Seed ( Gentiana straminea) (Carex tangulashanenst)
- Festuca ovina (Festuca rubra Carex moorcrof'tii (Meco-
0. 061~ 0. 090
Fruit nop sis integrif olia) (Anaphalis lactea) (Artemisia hedinii ) (Lamiop hlomis
rotata) (Ajania tenuifolia)
Seed (Eup hrasia pectinata) (Pleurospermum hookeri var. thomsonii)
0.091~ 0. 120 (Artemisiafrigid ) (Carex atrofusca) (Poa annua) ( Saussurea
Fruit stella) (Saussurea superba) ( Koeleria crista) (Ptilagrostis dichoto
ma)
Seed -
(Leontop odium nanum ) ( Cirsium souliei ) (Puccinellia tenuiflora)
0.121~ 0. 150 Fruit (Ptilagrostisconcinna) ( Ligularia vir gaurea) ( Saussurea nigrescens)
(K obresia schoenoides) (Aster flaccidu) (Bly smus sinocomp ressus)
(K obresia humilis)
Seed -
0. 151~ 0. 180 . . . . .
Fruit (Ligularia sagitta) (Poarossbergiana) (Elymus nutans)
R R 2 K v AR ) I
Thompson 97 , (20
) 3
mg ; ( ; ;
S ) . :
16
Funes ' 71
Thompson
,Leishman ' 101 21
Moles ! 47 ,
Thompson , ,
2 1 2
, 1
2
2 2
[22] ,
2 2
[23] ,
2
[18]
2
2
[19]
2 2 2
[4] [ 2425
2
2
L6l
2
(21
2
[26]
,43 I mg ,

( < 0.09) 15 ,
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