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Morphological features of polyploidy populations
of Astragalus adsurgens PavLL. collected from
the Loess Plateau in China
and Hokkaido in Japan.
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Abstract

Morphological features of polyploidy populations and their hybrids of Astragalus
adsurgens PALL. were studied. Plants were grown in an experimental field in 1993
and an unheated glasshouse in 1894 a1 Obihiro University.

The cultivated populalions showed significantly higher values in plant height,
stem dianmeler and DM weight per stem than the wild populations. Leaflet numbers
per leal were 13 1o 15 in the wild populations from China, but 20 to 23 in others. There
wasg no significant difference between the wild populations of diploid and tetraploid
in inllorescence length, Inflorescence length of diploid and tetraploid was significantly
lower than that of hybrids.  Pertaploid showed significantly higher values in f{loret
length, standard width, wing length, leaflet length and pollen grain volume.

With respect Lo the wild populations of diploid from China and tetraploid from
Japan, il is reasonable that they are considered the same species laxonomically,
although further studies are needed.
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19

These are

Introduction

Astragalus adsurgens P perennial
and leguminous forage crop, is distributed in
China,  Siberia in Russin and North
America (Olhwi, 1978 ;
types of A
China :

Japan,
Okuyama, 1966), Two
adsurgens have heen found in

the eultivated type with an erect growth

form and the creeping wild type.
taxonomically considered the same species, but
generally considered as different ecotypes,

Fuet al, (1982 pointed out that karyotypes
of the cultivated types were partially dilferent
from those of the wild types in China,  The
chromosome number is 2n==2x=106 in the wild

and cultivated types of China (Fu et af . 1982)
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and 2n=4x=232 in the wild type of Japan

(Sakai, 1935),
The wild populations naturally grow in high
mountainous al an alutude of aboul
2000 m

restricted sites of caleareous rock in Japan, The

ZONCS
in the Loess Plateau in China and in
cultivated populations are widely used as an
the

regions in China (L1, 1987), hecause of its high

important forage legume in semi-arid

tolerance to dry and cold stress (Hongo el al, |
1992). still the

undesirable agronomic characteristics in this

However, there remains

population  such  as stems  and

palalability  (Ma, 19863,

wild populations

woody poor
the
af

In order

On the contrary,
useful  features
(Liu, 1990),

to improve the cultivated populations, it may be

have
leafiness and fine stems
desirable o use the wild populations as an
important gene source for the development of
new varieties in the future,

In the course of genetical studies of A.
adsurgens, artificial populations of triploid and
have heen obtained (Kita et al. |

study,

pentaplond
1995),
polyploidy populations and their hybrids were

studied,

In this morphology  of these

Table 1. Eight populations of A. adsurgens used
in this study

l’opulaﬁon Type Collected  Growth Ploidy
- place form
A Yunwu M. wild China T:r—'._'upiug 2x
B. Wutal M. wild China  creeping  2x
C. Kefuxi cultivated  China erect Dx
D. Shadawang cultivated  China erect 2%
E. Oshima 1. wild Japan  creeping  4x
F. Oabira M. wild Japan  creeping  4x
(;. Hybrid* 3x
H. Hybrid* - = 5%

#* ; Hybrids were obtained from cross pollination
bhetween A and E populations.

Malerials and method

Eight populations were used (Table 1), Two

ALK « 8% 55 %t

SR VAN 1

wild populations (Yunwu Mountain and Wutai

and twe cultivated
and
as the previous report
The

Oshima

Mountain) populations
are the same
19943,

were collected at

( ‘Kefux1’ ‘Shadawang’ )
(Kita et al .,

wild
Island

Hokkaido, northern Japan in 1992,

fwo populations

and  Oobira  Mountain  in

Plants of

these populations were grown in an  ex-

perimental field at Obthiro University in 1993,
The measurements of morphological fealures
were recorded,

By reciprocal cross pollination belween

diploid  populations of Yunwu Mountain and

tetraploid  populations of  Oshima  lsland,

triplowd and pentaploid hybrids were obtained in
1993 1995).

hyhrids and their parents were sown in 1994,

(Kita et al The seeds ol these

Plants were grown in polycthylene pots wilh
22-em diameter in an unheated glasshouse at
Obihiro The

morphological features were recorded,

University, measurements of

1, Plant 2. Stem 4. Teaflet
heighl {em) diameteri mm ) Nooper  leal
”’ H_H_LH] ] 2“-
Sk
I 0 R i
1. Leaflet DM weight 6 Stem Noo
length{mim ig o stem) per  plant
II\" ]
' ]—H—Hﬂ |
(] - 1] [
B C D EY
Fig. 1. Morphological features of vegetative
organs in A. adsurgens populations.
A Yunwu M., B;Wutai M.,
C ; “reafixi”, D;'Shadawang’,
E ; Oshima |., F;Dobira M.

1;:LSD at p=0.01.
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Resulis

Morphology of vegetative organs
Morphological leatures of six populations

grown in the field were measured in 1993 The

cultivated populations  { ‘Shadawang’ and
‘Kefuxi®,  which 15 an  early-maturing

variety of "Shadawang” ) showed significantly
higher values in plant height, slem diameter
[BAY These

differences mostly due Lo ils large and

and weight  per slem  (Fig, 1),
were
crect growth form, Plant height of ‘Shadawang’
was |15 cm, compared with that of 39 to 46 em in

the wild populations, Leallet numbers per leaf

were 13 (o 15 in the wild populationg [rom
China, but 20 to 23 in the others, All populations
showed almost the same values in lealle

length, compared with variable values in stem

numbers per plant,

Raehis
lengthyem)

2 Infloreseence 4
Na, per stem
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Fig. 2. Morpholagical features of inflorescence
in A. adsurgens populations.
A-F:The same populations as in Fig. 1.
"A.T.;Accumulated temperature above
5°C until flowering.
1:LSD at p=0,01.
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Morphology of inflorescence

Morphological features of inflorescence are
shown in Fig, 2 for the five populalions, excepl
The
showed

‘Shadawang’, which [lailed to flower,

cultivated  population  { ‘Kefuxi')

significantly higher values in inflorescence

(Fig. 2),
difference between the wild types ol diploid and

length There was no significant
tetraploid in inflorescence length, Inflorescence
numbers per stem were significantly higher in
diploid than in tetraploid, The reverse trend
was ohserved in pod lenglh, Seed numbers per
were 8 4 in
of 5,4 to 7,4 in

Accumulated temperatures above 5 C toward

‘Keluxr’

the

pod compared with

that

¥

wild populations,

(lowering were 1500 to 1700 °C in all populations,

except Wutal Mountain population,

|

Standard 3
width

Wing
length

1

Fig.

Florel 2
length
3. Measuring sites of floret and petal of A.

adsurgens.

Morphology of floret and petal

Morphological features of four ploidy

populations including 3x and bx hvbrids grown
in an unheated glasshouse were measured in

19894,

Measuring sites of [lorets and petals are
shown in Fig, 4 and those for a series of ploidy
populations in Fig 4. Inflerescence length of
diploid and tetraplold was significantly lower
than that of the hyhrids

(Kig. 5). Pentaploid

significantly higher values in floret

showed
length, standard width, wing length and leaflet

length, Pollen grain volume was 2 to 3 x 10°°
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mm?® in diploid and wriploid, 5x 10 * mm?* in

tetraploid, and 9 x 10" mm"® in pentaploid,

#J
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1. Floret

1
' 0
= ] mm
# :
B c D
2 Standard
Fig. 4. Floret and standard of A. adsurgens.
A;Diploid, B;Triploid.
C;Tetraploid. D;Pentaploid.
Discussion
Fu et al, (19821  ohserved partial

differences in the morphology of pollen grains

and  karyolypes ol Lthe cultivated populations
[rom those of the wild populations in China, He
had suggested that it might he reasonable lo
classily the two populations of A, adsurgens as
(1978)

that inflorescence length was longer in Lhe wild

two dilferent species, Ohwi reported

population from China than those from Japan.

Previously, this species had been given the
botanical name A, adsurgens PalLl, subsp,
Jwjtsanensis  Mivabe et Tatewaki in Japan

(Okuyama, 1966), However, the present name

has been used in publications by Ohwi (1978
(1961,

morphological features,

and Kitamura and Murata

With
there were many sipnificant differences between
the cultivated (2x)

respect Lo

and wild populations (Zx

)
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Fig. 5. Marphological features of inflorescence in

heteroploidy population of A.adsurgens.
2;Diploid (2 X) .
3;Triploid (3 X) .,
4 ;Tetraploid (4 X) .
5 :Pentaploid (5 X) .
1:LSD at p=0.01.

and 1x)  and between hybrids  (3x and 5x)  and

their parents (2x and £x), There was litlle

difference  between  the wild  populations  of

diploid from China and fetraploid from Japan,
(1994) that the wild

populations of 4x from Japan might be assumed

Kita et al suggested

to be auwtotetraploid of 2x from China and

constructed L'hI‘(.)lllOH{)l!lt!S_

they

homaologous

Therefore, 1 is reasonable that are

considered the same species taxonomically at

present, although further studies are needed,
The

plasm

wild  population 1s a very important

geri source for carly maturity, fine

stem and improved palatability. At present,

the ereel cultivated population of A, edsurgens
is late flowering and rarely reaches maturity to

allow natural reseeding, Therelore, il may be

invaluable Lo use the creeping wild Lypes as an

important gene source for the development of

new varieties in the future, In this ¢ase,
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attention must be paid to the drought resistance

of the wild population of A adsurgens (Hongo

et al, . 1982).
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