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Morphological Characters and Karyotype of Allium caeruleum Pallas
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Abstract : Morphological characters and karyotype of three populations of Allium caeruleum Pallas distributed in
Xinjiang,, China, were studied. The results showed that there were morphological and karyotypic differentiations in
different populations of A. caeruleum Pallas. There were no morphological differences in 43 characters of three popu-
lations such as bulb, plant type and leaf shape. There were significant differences or highly significant differences in
19 characters of three populations such as bulbil , leaf colour,leaf length ,individual leaf number,flower number, um-
bel height and scape length. The karyotype formula was 2n =2x =16 = 12m +4sm for A. caeruleum Pallas( Urumqi
population ) . The karyotype formula was 2n =3x =24 = 18m + 3sm + 3st for A. caeruleum Pallas ( Tacheng popula-
tion ) . The karyotype formula was 2n =4x =32 =28m (4SAT) +4sm for A. caeruleum Pallas( Yumin population).
Morphological and karyotype differentiation were found in three populations of A. caeruleum Pallas, and the ploidy
levels was diploid, triploid and tetraploid, respectively. However, morphological characters and ploidy levels were
stable within populations. The composition and relative length of chromosome of three populations of A. caeruleum
Pallas are different. The karyotypes of them are 2A types.

Key words: Allium caeruleum Pallas; morphological characters; karyotype; morphological differentiation;

ploidy differentiation
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Table 1 Origins of the materials

JE RS 7 HL 5 A b EZ¥a 11y W
Populations Locality Latitude and (m)
No. and habitat longitude Altitude
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Table 2 The character comparison of different populations of A. caeruleum Pallas

(ERON

Characters

JERE A
Population A

JE#E B
Population B

Ja#E C
Population C

1 (cm) Plant height

R (em) Plant width

K (em) Leaf length

% (cm) Leaf width

{4 Foliage colour

BRI R 50 F) Individual leaf number
AEFF 1 B (em) Umbel height

AEFF FEE (em) Umbel width

/NEECH (%) Flower number
AR (em) Scape length

AEATE A (mm) Pedicel length
AHFI A Pedicel colour
WHETEDL K (mm ) Inner tepals length
PHAESE A % (mm) Inner tepals width
AR B Inner tepals colour
HMEETER K< (mm) Outer tepals length
HNEAEWE T 55 (mm) Outer tepals width

11.00/18.30/31.00 =5.50Aa
11.00/18.60/31.00 +5.87Aa
18.00/25.55/47.00 +8.87 Aa
0.32/0.52/0.80 0. 15Aa
WO E k(G
2/6/9 £2.27Aa
33.73/42.56/49.07 £5.27Aa
34.60/45.77/54.78 £6.25Aa
4/13/42 +11Aa
28.70/43.85/49.60 +7.03Bb
15.07/16.65/17.83 +1.36Aa
Rl (4
2.86/3.74/4.72 £0.91Aa
1.09/1.38/1.62 +0.16ABa
Wik
3.73/4.40/5.20 £0.43Aa
1.51/1.79/2.28 +0.26Aa

12.00/18.40/22.00 £2.91Aa
2.00/22.50/42.00 £15.02Aa
11.00/19.80/42.00 +8.94Aab
0.10/0.41/0.80 £0.24Aa
733

1/2/4 +1.16Bc
24.18/35.54/46.45 +6.68Ab
31.38/40.90/54.43 £6.75Aa

1/4/9 +2.37Ab
50.00/62.80/75.10 £7.20Aa

10.00/17.25/24.00 +4.52Aa
13.00/17.50/13.00 +£3.73Aa
9.00/16.20/26.00 +5.41Ab
0.10/0.36/0.50 £0. 14Aa
G SRS
3/4/6 +0.92ABb
34.11/39.16/44.81 +4.25Aab
34.20/40.48/46.47 £4.56Aa
2/11/39 +10.45Aab
43.50/48.31/54.80 +£4.37Bb

11.38/14.02/15.79 +1.48ABb  8.65/13.24/16.33 +2.63Bb

Wik
2.86/3.46/4.01 £0.39Aa
1.28/1.58/2.20 £0.27Aa

Wi
3.20/3.76/4.38 £0.41Bb
.00/1.43/1.68 +0.24Bb

W
2.36/3.62/4.25 £0.59Aa
0.89/1.18/1.44 £0.17Bb

RIE
2.92/3.78/4.59 £0.42Bb
0.90/1.21/1.49 £0.20Bc

2.2.1 HMIEEE A WZE SR
P BERA 2253 24 P IRARAE Y 50 5K v+ A 100%
HIANM Y K H N 2n = 2x = 16, %R BE R A% 1K,
S HLAE 1.01 ~ 1.70 BTl 22 e £,
S HAEAE 1.71 ~3.00 Z[H], i
A 22 YR (sm) , R R BB AR YL 0 14 (SAT) ,
BRI N 2n =2x =16 = 12m +4sm,
FELH AT 2n =16 =21 +5M, +7M, +2S, L (i fk
FIAHNHE BE AR IR TE 4. 35% ~8.67% Z i), A% AT
FRAECH 60.97% , fe K G R (XS B, T [A]) /2
JEHORT 201 iy o b 4
TR ARG 12.50% ¥ LLIREE A 1. 10 ~2.99 A% 4y

Hify 12
R(m) , Hox 4 2

YR 1. 99 £%

KIET2A"(F3H 1),

K HEREA Y

USGRIN SRR

(18

USGREN EROR N3

AN AEBE B Outer tepals colour W e TR
HH kB Mid rib colour W TR o)
F B Ovary colour R 3k 3R uk
HZ5Hi{7 Anther colour IR RE AL IRFE O BRI
JERER % (1) Ovule number 6Aa 7Aa 6Aa
b KB (mm) Seed length 1.75/2.18/2.42 +0.25Aa R EF ¢4+ 1.85/2.13/2.27 £0. 15Aa
FF 9L (mm) Seed width 1.16/1.31/1.44 +£0.09Ab RIWEFERIFT 1.30/1.41/1.58 +0.09Aa
FFJEE (mm) Seed thickness 0.79/0.96/1.18 =0. 13Aa RIEFERIFT 0.73/0.91/1.17 +0. 14Aa
TR E (g) 100-seed weight 0.048 6Aa KWK E 56T 0.052 3Aa

RIFE/NE FRFR 2L B3 (P <0.05) ,ARIKE FRFRRERW B E (P <0.01)

Different capital and small letters represent significant difference at P <0.01 and P <0.05 level, respectively

2.2 =BG 2.2.2 EMIEESBWZESHT RARHEBM

BB A 225y 24 R IR 50 5K FFH LA 100%
FIZR YL AR H hy 2n =3x =24 IZJEREN =
H g 18 4%
ik (m) , A3
22 AR (sm) , HAR 3

TR,

S HAEAE 1.01 ~ 1,70, Nl 22 55 Y
2 HAEAE 1. 71 ~3.00 AL ks
3 4N LU AE 3.01 ~7.00
Z BB v A 22 RS AR (st) AR R IR R YL i
(SAT) , HAZ A/ 300 2n =3x =24 = 18m +3sm +3st,,
AN 2n =24 =21 +9M, +8M,
+5S, Y O R AR XK BE AR IR AE 2. 76% ~5.27% Z

BIUAKIFR RECH61. 68% , et Yy AR I B 4

TU2A” (K3 KE1),

PR 1.91 A%, B ELRF 201 B9 iA e e
AR 16.67% B HLIEE R 1.09 ~5.07 , 80 2K)8
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2.2.3 MR C HZE ST

KHIEREC W

WM (A 22 0 2P WA Y 50 sk A T, A
100% A9 20 f G (R B0 H O 2n = 4x =32 %8 #E N
DU, Hod A 28 25 M LLAE 1.01 ~ 1. 70 [
Ho Qe ik (m) , HAy 4 8 HEAE 1.71 ~3.00
Z (8] AT R 22 S Y AR (sm) |, B (SAT) H
BAE 4 i 22 L AR A KON 2n =

R3 REMEMERER R B RBFE

Table 3 The karyotype characters of different populations of A. caeruleum Pallas

4x =32 =28m(4SAT) +4sm, YO AR B 2H Al
AR 2n =32 = 2L + 14M, + 16M, , 42 (444 5 A5 XF
KEASNETE 2.38% ~4. 02% ZIA], BB XFR £
$0H 60. 08% , i 1< Yy (0 1A J2: i Ji gL A K 1Y 1. 69
R B RT 201 Mgk &g @k m
12.50% E LR E A 1. 04 ~2. 96, #% K150 2K 8 T
“2A7 (%3 K1),

, LERORNE'S , AHXF S
Eﬁ?ﬁi% Yt fhdh ' W (% ) 114 3 - Pt (ks *HX‘J‘J.&TE(%) I - .
Populations  Chromosome Arm Chromosome Relative length Arm
Relative length Index of Type Index of Type
No. No. ratio No. ratio
relative length relative length
A 1 5.01 +3.66=8.67 1.37 1.39 m 9 4.02+2.22=6.24 1.8l 1.00 sm
2 5.45+2.85=8.30 1.91 1.33 sm 10 3.56+2.42=5.98 1.47 0.96 m
3 5.47+1.83=7.30 2.99 1.17 sm 11 2.85+2.52=5.37 1.13 0.86 m
4 5.35+1.86=7.21 2.88 1.15 sm 12 3.1042.02=5.12 1.53 0.82 m
5 3.78+3.34=7.12 1.13 1.14 m 13 2.91 +2.07=4.98 1.41 0.80 m
6 4.13+2.81=6.94 1.47 1.11 m 14 2.82+2.07=4.89 1.36 0.78 m
7 4.14+2.79=6.93 1.48 1.11 m 15 2.48 +1.87=4.35 1.33 0.70 m
8 3.63+2.63=6.26 1.38 1.00 m 16 2.28+2.07=4.35 1.10 0.70 m
B 1 2.94 +2.33=5.27 1.26 1.26 m 13 2.15+1.91=4.06 1.13 0.97 m
2 2.84+2.42=5.26 1.17 1.26 m 14 2.22+1.82=4.04 1.22 0.97 m
3 3.21 +2.00=5.21 1.61 1.25 m 15 2.18+1.76=3.94 1.24 0.94 m
4 3.10+1.92=5.02 1.61 1.20 m 16 2.74+1.19=3.93 2.30 0.94 sm
5 3.15+1.84=4.99 1.71 1.20 sm 17 2.16 +1.75=3.91 1.23 0.94 m
6 3.02+1.89=4.91 1.60 1.18 m 18 2.31+1.32=3.63 1.75 0.87 sm
7 2.99+1.91=4.90 1.57 1.18 m 19 1.95+1.52=3.47 1.28 0.83 m
8 2.94+1.86=4.80 1.58 1.15 m 20 1.87+1.20=3.07 1.56 0.74 m
9 3.75+0.89 =4.64 4.21 1.11 st 21 1.63 +1.38=3.01 1.18 0.72 m
10 3.45+1.13=4.58 3.05 1.10 st 22 1.59+1.33=2.92 1.20 0.70 m
11 2.76 +1.81 =4.57 1.52 1.10 m 23 1.52+1.40=2.92 1.09 0.70 m
12 3.50+0.69=4.19 5.07 1.00 st 24 1.71+1.05=2.76  1.63 0.66 m
C 1 2.33+1.69=4.02 1.38 1.30 m 17 1.70 +1.36 =3.06  1.25 0.99 m
2 2.30+1.58=3.88 1.46 1.26 m 18 2.22+0.83=3.05 2.67 0.99 sm
3 2.11+1.52=3.63 1.39 1.17 m 19 1.7241.20=2.92 1.43 0.94 m
4 2.21+1.36=3.57 1.63 1.16 m 20 1.66 +1.24=2.90 1.34 0.94 m
5 2.07+1.43=3.50 1.45 1.13 m 21 1.64+1.15=2.79 1.43 0.90 m”
6 2.44 +1.02=3.46 2.39 1.12 sm 22 1.59+1.14=2.73 1.39 0.88 m”*
7 2.10+1.34=3.44 1.57 1.11 m 23 1.54 +1.17=2.71 1.32 0.88 m
8 1.96 +1.48=3.44 1.32 1.11 m 24 1.59+1.09=2.68 1.46 0.87 m”*
9 2.13+1.28=3.41 1.66 1.10 25 1.55+1.12=2.67 1.38 0.86 m”
10 2.03+1.36=3.39 1.49 1.10 26 1.49+1.16 =2.65 1.28 0.86 m
11 1.97 +1.37=3.34 1.44 1.08 27 1.40 +1.23=2.63 1.14 0.85 m
12 1.89+1.44=3.33 1.31 1.08 m 28 1.33 +1.28=2.61 1.04 0.84 m
13 2.05+1.24=3.29 1.65 1.06 29 1.38+1.22=2.60 1.13 0.84 m
14 1.96 +1.31=3.27 1.50 1.06 m 30 1.41+1.15=2.56 1.23 0.83 m
15 2.39+0.86=3.25 2.78 1.05 sm 31 1.45+1.05=2.50 1.38 0.81 m
16 2.40+0.81=3.21 2.96 1.04 sm 32 1.39+0.99=2.38 1.40 0.77 m

* MR G ffk % Satellited chromosomes
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(5) Karyotype of population B, (6) Idiogram of population B, (7) Metaphase chromosome of population C,

(8) Karyotype of population C, (9) Idiogram of population C
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Fig.1 The chromosome and karyotype of three populations of A. caeruleum Pallas
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