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Karyotype of endangered medicinal plant Aconitum
brachypodum , and its affinis species A. pendulum
and A. brachypodum var, laxiflorum

LI Ya-Qiong", CUI Mao-Ying

( Yunnan Unwersity of Traditional Chinese Medicine » Kunming 650500, China )

Abstract: A karyological study has been carried out on six populations of Aconitum brachypodum across its distribu-
tion region (Dongchuan, Huize, Lijiang, Ninglang, Yanyuan and Muli). All populations of the A. brachypodum stud-
ied were diploid (2n=2x=16) with various chromosome morphologies. A. brachypodum has relatively consistent
chromosome diversification with a basic number of 8. Only the karyotype formulas of Ninglang and Yanyuan popula-
tions were same, The kartotype of Muli population belonged to Stebbins” 1A type,the kartotype of Lijiang, Ninglang,
Yanyuan populations belonged to Stebbins” 2B type,and the kartotype of Huize, Dongchuan populations belonged to
Stebbins” 3B type. Six populations in A. brachypodum had different karyotype and they all belonged to comparatively
asymmetric type. The karyotype formula of A. pendulum is 2n=16=8m+ 8sm,and the karyotype formula of A.
brachypodum var. laxiflorum is 2n=16=10m~+6sm. The variation of the karyotype formula, As.K.% and Al did
not show clear and correspondingly geographical distribution. And six populations did not contain polyloid individuals,
the breeding of A. brachypodum need to be studied in the future.
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Table 1  Sources of material of Aconitum brachypodum , A. brachypodum var. laxiflorum and A. pendulum

WA Species B AR (m) S0 1 SEAE b A
P ) Locality No. Locality and altitude Geographic coordinate Voucher
A 5 Sk 1 ARNIXTEZR KA 410, 3340 103°59.463" E, 22°51.783' N DC2009001
Aconitum brachypodum China, Yunnan, Dongchuan
2 SR KIS HAKE 3160 103°13.393" E. 26°09.656'N  HZ200900101
China, Yunnan, Huize
3 BHYLTT R e 1, 3780 99°44'128" E. 27°41'857" N 1.J2009001
China, Yunnan, Lijiang
4 TARWIT 1, 3570 102°96.193" E, 27°06.856'N NL2010001
China, Yunnan, Ninglang
5 A R B E #4068 101°05'793" E, 28°21'621" N ML2010001
China, Sichuan, Muli
6 Py i IR B L 3360 101°22'872" E, 27°14'598" N YY2010001
China, Sichuan, Yanyuan
JE B AR 5k 7 zHRRN LIS ,3220 102°49" E, 26°06" N L.Q2009001
A. brachypodum var. laxiflorum China, Yunnan, Luquan
B 8 = Fg )/, 3140 99°44" E, 27°20" N ZD2009001
A. pendulum China, Yunnan, Zhongdian
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Fig. 1 Geographical distribution of Aconitum brachypodum ,

A. brachypodum var. laxiflorum and A. pendulum
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Table 2 Chromosome parameters in Dongchuan

population of Acnitum brachypodum
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Table 4 Chromosome parameters in Lijiang

population of Aconitum brachypodum

KN+ —

KR /i R
R % RXKIEY KRR xm
Species No. Long arm-t short -ONE AT\ 1o del
> . Short arm
arm=relative length
JEA 5 3k 1 12.68+10.32=23.0 * 1.23 m
Aconitum 2 3.84+3.66=17.50 1.05 m
brachypodum 3 7.68+1.2=8.88 6.40 st
4 4.7+3.18=7.88 1.48 m
5 2.84+2.52=5.36 1.13 m
6 3.38+2.98=6.36 1.13 m
7 5.884+1.84=7.66 3.16 st
8 3.2+3=6.20 1.07 m

214 =HTEABEHE 2n=16, A 2n=16=
12m+dsm., K SHEmEFEOERLE R 1.27, F X
KA G Ry 2.76 ~9.70. F LL K T 2 M4 @ ik
Fe 12,506, J& 2B B, 350 v i R Hh 3 35 22 5

Jetufk. A6 X A 2 e R, 2 X O

WE gk (R 5,8 2.D).

RS ZETRWMHREESYH

K+ = i s
wH o S A REY KH/KH en
Species No. Long arm+ short éhoﬁt arrﬁ Model
arm=relative length
Bk 1 14.98+13.46=28.44 = 1.11 m
Aconitum 2 9.08+3.76=12.84 2.41 sm
brachypodum 3 7.78+4.18=11.96 1.86 sm
4 8.3842.8=11.18 2.99 sm
5 6.18+1.98=38.16 3.12 st
6 6.42+1.54=7.96 4.16 st
7 4.66+2.54=6.2 1.83 sm
8 3.34+1.48=4.82 2.26 sm

e b HAWAARM, TIHE.
Note: * with the satellite. The same below.
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Table 3 Chromosome parameters in Huize

population of Acnitum brachypodum

Table 5 Chromosome parameters in Ninglang
population of Aconitum brachypodum
TR+ — B
wH o S HARIEY SRR ey
Species No. Long arm-t short -ONE AT/ N o del
i . Short arm
arm=relative length
JE A 5 3k 1 5.42+4.28=9.70 * 1.27 m
Aconitum 2 5.30+2.60=7.90 * 2.04 sm
brachypodum 3 3.06+2.04=5.10 1.50 m
4 3.00+1.68=4.68 1.79 sm
5 2.82+1.82=14.64 1.55 m
6 2.12+2.00=4.12 1.06 m
7 1.96+1.88=3.84 1.04 m
8 1.4441.32=2.76 1.09 m
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Species No. Long arm-t short él %t(' o Model

arm=relative length rort ar

FEA L Sk 1 11.72+8.84=20.56 * 1.33 m

Aconitum 2 12.22+3.20=15.42 3.82 st

brachypodum 3 6.42+3.22=9.64 1.99 m
4 4.90+1.70=6.60 2.88 sm

5 5.64+1.88=7.52 3.00 sm

6 6.30+1.30=7.60 4.85 st

7 4.344+2.20=6.54 1.97 m

8 1.18+1. 14=3.32 1.04 m
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Fig. 2 Mitotic metaphase of Aconitum brachypodum (A-F)

A. Dongchuan, Yunnan; B. Huize, Yunnan; C. Lijiang, Yunnan;

D. Ninglang, Yunnan; E. Muli,Sichuan; F. Yanyuan,Sichuan; G. A. brachypodum var. laxi florum; H. A. pendulum.
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Table 6 Chromosome parameters in Muli

population of Aconitum brachypodum

KE+EE= . ~
o HT N KEY S
Species No. Long arm-+short JONE AT v 1o del
i . Short arm
arm=relative length
Bk 1 6.86+6.18=13.04 1.11 m
Aconitum 2 6.42+3.22=9.64 1.99 sm
brachypodum 3 4.16+2.76=6.92 1.51 m
4 3.58+2.30=5.88 1.56 m
5 3.34+2.32=5.66 1.44 m
6 2.92+2.36=5.28 1.24 m
7 2.80+1.86=4.66 1.51 m
8 1.88+1.74=3.62 1.08 m
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Table 7 Chromosome parameters in Yanyuan

population of Aconitum brachypodum

K-+ = " -
Wi BT AKIEY KRN yem
Species No.  Long arm-short OnE AT N6 del
> . Short arm
arm=relative length
RSk 1 6.34+5.91=12.25 * 1.07 m
Aconitum 2 8.14+3.38=11.52 2.41 sm
brachypodum 3 4.12+3.52=17.64 1.17 m
4 4.12+2.10=6.22 1.96 sm
5 3.96+3.02=6.98 1.31 m
6 3.48+3.04=6.52 1.14 m
7 3.44+2.74=6.18 1.26 m
8 2.6842.10=4.78 1.28 m
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220 =M EELEM L KABE $H 2n=16,

ANRX 2n=16=10m +6sm , K 5HMYe IR T H
h1.26, MRS BE AR SR L 4.12~12.86, TR
T2 Mg aikth 12.5%, )8 2B &1, Ry
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Table 8 Chromosome parameters in Luquan population

of Aconitum brachypodum var. laxiflorum

K+ =

K T R
o RS XK KRR om
Species No.  Long arm- short éh %t N Model
arm= relative length ort 4
RISk 1 7.16+5.70=12.86 ¢ 1.26 m
Aconitum 2 6.62+3.00=9.62 2.21 sm
brachypodum 3 3.54+2.06=5.60 1.72 sm
4 3.44+1.88=5.32 1.83 sm
5 3.04+1.84=14.88 1.65 m
6 3.00+2.08=5.08 1.44 m
7 2.72+1.70=4.42 1.60 m
8 2.36+1.76=4.12 1.34 m

2.2.2 =P @) kM H 2n=16,2% 2n
=16=8m +8sm ., K GEMPEOIKILE N 1.22,
AN AR G N 5.26~18.84, B Hb KT 2 Ay
N 37.5%, )@ 2B B, 48 Hr AT b R 5
s gk, B A X EE 2 S AR 4 X R
W 2 S g R (R 9,18 2. HD



772

IR N 7

34 %

x99 ZETARBEEMBELBESH
Table 9

population of Aconitum pendulum

Chromosome parameters in Zhongdian

K+ =
wE WS RARIEY S
Species No. Long armjL short éhorl arm Model
arm=relative length
VIR RPN 1 10.36+8.48=18.84 * 1.22 m
Aconitum 2 9.48+4.56=14.04 2.08 sm
brachypodum 3 6.02+2.76=8.78 2.18 sm
4 4.82+2.36=7.18 2.04 sm
) 4.66+3.22=17.88 1.45 m
6 4.46+3.34=7.80 1.34 m
7 3.58+2.32=5.90 1.54 m
8 3.38+1.88=5.26 1.80 sm
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Table 10 Comparison of karyotypes in Aconitum brachypodum , A. brachypodum var. laxiflorum and A. pendulum

Y Species LR VA et A KB I I R RRFRRE AR FRHE A
P ) Karyotype formula Longest /Smallest Mean arm ratio Karyotype As.K. (%) Al

SRS Sk Aconitum brachypodum — 2n=16=8m~+4sm-+4st 1.33 2.61 3B 68.29 0.82

MR A. pendulum 2n=16=8m+8sm 1.22 1.71 2B 61.79 1.16

J& B A 3k 2n=16=10m~+6sm 1.26 1.63 2B 61.43 1.07

A. brachypodum var. laxiflorum
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