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Karyotypes Analysis of Eight Wild Populations
of Lilium sargentiae from Yunnan Provice
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(Flower Research Institute, Yunnan Academy of Agricultural Sciences, Yunnan Flower Breeding Key Lab. , Flower Engineering Technolo-

gy Research Center of Yunnan,National Engineering Research Center for Ornamental Horticulture, Kunming 650205, China)

Abstract : Karyological study of 8 wild populations of Lilium sargentiae Wilson from Yunnan Province was
carried out by traditional squashing and pressing method. The results were the following: (1) the base num-
ber of chromosome in L. sargentiae was 12 (x=12). All of the 8 wild populations were diploid (2n=2x=
24) and without B chromosome; (2) karyotypes of 8 wild populations of L. sargentiae were ‘3A’, Their
first and second pairs of chromosomes were either large median chromosomes (m) or large submedian chro-
mosomes (sm). All the first pairs of chromosomes of the 8 populations had satellite chromosomes; (3)chro-
mosome length ratio were from 1. 64 to 2. 26,the mean arm ratio ranged {rom 6. 43 to 8. 22,and the karyo-
type asymmetry coefficient (As. K. %) of the 8 populations were from 79.82% to 81.77%. The above re-
sults indicated that the chromosome number of L. sargentiae was stable,and the chromosome variation a-
mong populations was generally coming from structure variation. The 8 populations had obvious differences
in the composition of chromosomes, the number and distribution of satellite, chromosomes arm ratio, chromosome
length ratio and As. K. %. There were obvious karyological variations among populations of L. sargentiae.
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Table 1 Information of eight populations in L. sargentiae
JE T KA G a2 fecks
Population Locality Longitude and latitude Altitude/m Habitat

R SCIl AR E104°40'16. 7"/N23°10'22. 9" 900~1 200 VI MARAL B
Malipo population Malipo County, Wenshan e o Sunny mountain slopes,the low vegetation
R E N NEN SR o1nlan o INoAosa s o _ M 55 1 4
Yiliang population Yiliang County, Kunming E103°10°32. 2'/N24°43756. 2 1200~1:300 The rock cracks nearby the arable land
o fa) J W5 1l 5 ) £ 207 @loal /N97020 ! 4E ) - B 55 1 4%
B ] 5} B / ~
Ludian population Ludian County, Zhsotong E10318'28'/N27°32°45 1930~2.050 The rock cracks nearby the arable land
o fa) J B P A B oagl1= 17 /N97°90 97 o - HORER KRR
Zhongdian population Zhongdian County, Diging E099°39'15. 1'/N27°20°27. 2 11850~2 000 Rock cracks,the graminaceous plants
R s g " AR R
WEERE Bl i 251 4 E098°56'21. 1/N25°00'56. 2" 1280~1 385 [ FHUISC IRARHLELA .
Pupiao population Pupiao County,Baoshan Sunny mountain slopes,the low vegetation
MER KA L E100°20'27, 3'/N24°48'21. 6" 1310~1560 0 USEoAR T sl A M
Nanjian population Nanjian County, Dali Rocky mountain slopes,understory or shrubs
R R o1 390 £ et e - N R
Mile population Mile County. Honghe E103°24'34. 7"/N24°32'8. 5 1700~1795 WA, #EARMNMY Sandy land, shrubs
HEOKJE EARTPI e/ @30 NS N O R NN

Jianshui population

Jianshui County, Honghe

E102°51'09.1"/N23°51'4. 1"

1500~1 600

Sunny grassy slopes,understory or shrubs




474 odr oY % R 36 &

R2 SN FEEHABRHAZE
Table 2 Karyotypes of 8 populations of L. sargentiae

SAT
‘ , piik oy e
Eﬁ */;(_ELJ/A\IJC (}L@PFJ%EI ﬁ&/uﬂﬂiﬁi %‘ft 12);_’] Z:X‘TW
Population Karyotype fomula B w~ N fﬁj— L/S Arm Karyotype 2%
Number 00 ratio As. K/ %
chromosomes
BEEEYE Malipo 2n=2x=24=4m(4SAT) +6st(2SAT) + 14t 4 1,2,6 1.76 7.81 3A 80.42
HKE Yiliang 2n=2x=24=2m(SAT) +2sm(2SAT) +10st+10t(2SAT) 4 1,2,5,7 2.11 6.91 3A 81. 74
.47 Ludian 2n=2x=24=2m(SAT) +2sm(SAT) +12st(SAT) +8t(SAT) 5 1,2,5,7 2.21 6.43 3A 80.71
tify) Zhongdian  2n=2x=24=2m(2SAT) +2sm+14st(2SAT) +6t(SAT) 5 1.3.5,10 2.11 6.91 3A 79.82
W2 Pupiao 2n=2x=24=4m(SAT) +10st(SAT) +10t(SAT) 3 1.4,9 2.26 7.41 3A 80. 08
1 Nanjian 2n=2x=24=2m(SAT) +2sm+8st(2SAT) +12t(SAT) 4 1,3,8 2.18 6.63 3A 80. 45
Wi Mile 2n=2x=24=2m(2SAT) +2sm(2SAT) +10st(SAT) +10t 5 1.2.4 1.74 7.09 3A 80.98
@K Jianshui 2n=2x=24=2m(2SAT) +2sm(2SAT) +8st+12t(SAT) 5 1.2.4 1.64 8.22 3A 81.77

T TP AR LR 1 41 L B507E 30 A4S DA L 43 Bl B R
5 AN HCRL B A R 4 AR A AT I s A A . B
TR 43 A 432 25 0 2 R IR B B A b o A TR 2 AR
Stebbins""" [ 73 2 b5 o Rl 4 % BUR G FR R B (As.
K. %=KBHK/ A Yk 8 KD # Aranot ™ )
T P ARG B LG O

2 AR5

2.1 ZBSH
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MRV BT, Qe RE 28 B Je U1 DLl 1, % A
AR BALBI SR 2 F3k 3,

iR E 2D MM s M EE G EAE
JE RS Ry AR G R IR RO 12,36 24 SR
k. JCB Yk, £ 3 B, MENER.HERE
HE B ) S B o S B T 2R L A T L TR
JEE TR RN A KT AR Y g 60 M AR R A BE L 4y ) A
6.9%~ 12. 03%.5. 52% ~ 11. 67%.5. 91% ~
13.08% . 7. 07% ~ 12. 10% . 5.44% ~ 12. 28%.
5.68% ~12.35.6. 9% ~12. 02% Dk } 7. 35% ~
12.06 % o] WLAE ARG BE Y IRl 1 8 N3 | A
P2 eI . F e R K RBORE L8
MVEAGEREY S A KGR L) R g R
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AR (ML) H e e A (ML) D 3 8 44 (S) 19 5k 7
25 B AR 58 2 AR [R] L ABLAR DA rb g e ek (M) J
% . RIEARA E R BT 23 S U2 — O R SR B
HEArp ) e, a2 0 LA K 1 X M
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ARE .S MV IEA G 2 W AA PRI OB FEHN 1. 64~2. 265 F I L 6. 43~8. 22; LA
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Table 3 Parameters of chromosomes in populations of L. sargentiae

ap Rewrs ks WIRERRC gy 0 pemrs gk TTRERR ey
Population Lhrrliﬁo;eime 151913}“)’; relative Ar?“ Type || Population (,hrom(;some lRela}tll/v; relative Ar?“ Type
gth/ /o length ratio number ength/ /o length ratio

1 7.1744.86=12.03  1.44(L) .49 m 1 7.15+5.14=12.28  1.47(L) 139 m

2 7.39+4.56=11.95  1.43(L) 1.65 m 2 6.96-+4.39=11.35  1.36(L) 159 m

3 7.87+0.7=8.57  1.03(My)  11.61  t 3 7.0442.20=9.24 1.11(My)  3.20 st

4 7.3940.95=8.34 1.00(M;)  8.17 t 4 7.8940.93=8.82 1.06(My)  8.48  t

5 7.0240.97=7.99  0.96(M;)  7.92 t 5 7.7940.63=8.42  1.01(My) 12,36  t

IR SR 38 6 6.364+1.57=7.93  0.95(M;)  4.14 st iy 6 6.894+1.21=8.10  0.97(M;)  5.70 st
Malipo 7 6.00+1.68=7.68 0.92(M,)  3.65 st Pupiao 7 6.69F1.10=7.79  0.94(M,)  6.09 st
8 5.4441.76=7.20  0.86(M;)  3.15 st 7.0640.61=7.67 0.92(M;)  11.60  t

9 6.42+0.77=7.19  0.86(M,)  14.04 1 9 6.004+1.35=7.35 0.88(M;)  4.45 st

10 6.39-+0.78=7.17  0.86(M,)  8.89  t 10 5.46+1.61=7.07 0.85(M,)  3.40 st

11 6.66-+0.40=7.06 0.85(M;)  17.62  t 11 6.15+0.32=6.46 0.78(M,)  19.51  t

12 6.3240.58=6.90  0.83(M;)  11.36  t 12 4.9940.45=5.44  0.65(S) 1116t

1 7.24+4.43=11.67  1.40(L) 1.63 m 1 7.0145.34=12.35  1.48(L) .31 m

2 6.97+4.04=11.00  1.32(L) 1.73  sm 2 6.79+3.91=10.70  1.28(L) 1.74  sm

3 8.1441.20=9.34  1.12(My)  6.77 st 3 8.0540.85=8.90 1.07(Mz)  9.47  t

4 8.2140.74=8.94 1.07(My)  11.14  t 4 7.7240.84=8.56  1.03(My)  9.18 't

5 7.79+0.83=8.62 1.03(My)  9.33  t 5 7.0841.19=8.27 0.99(M,)  5.96 st

R 6 7.03+1.15=8.18  0.98(M,)  6.12 st i 6 7.3240.81=8.13  0.98(M,)  9.02  t
Yiliang 7 7.2440.74=7.98  0.96(M;)  9.73 t Nanjian 7 7.3940.55=7.94  0.95(M;)  13.42  t
8 6.3441.20=7.53  0.90(M;)  5.30 st 8 6.4441.38=7.82  0.94(M;)  4.66 st

9 5.84+1.56=7.40 0.89(M,)  3.75 st 9 6.01+1.68=7.69  0.92(M,)  3.57 st

10 5.82+1.38=7.20  0.86(M,)  4.21 st 10 5.56F1.77=7.33  0.88(M,)  3.15 st

11 6.1740.43=6.60 0.79(M;) 1440  t 11 6.0440.60=6.64 0.80(M;)  10.08 t

12 4.96-+0.56=5.52  0.66(S) 8.80 ¢ 12 5.05-+0.63=5.68  0.68(S) 8.05 t

1 7.60+5.48=13.08  1.57(L) 1.39 m 1 7.20+4.82=12.02  1.44(L) 149 m

2 7.42+3.95=11.38  1.37(L) 1.88  sm 2 7.05+3.73=10.78  1.29(L) 2.0 sm

3 8.74+0.78=9.52  1.14(My)  11.22 t 3 6.8241.46=8.28  0.99(M;)  4.85 st

4 7.56+1.10=8.65 1.04(My)  6.90 st 4 6.7341.53=8.26  0.99(M,)  4.50 st

5 7.02+1.22=8.23  0.99(M,) 577 st 5 7.24+0.94=8.17  0.98(M;)  8.13 t

| 6 6.78+1.15=7.93  0.95(M;)  5.91 st ] 6 7.3140.73=8.03  0.96(M,)  10.16  t
Ludian 7 7.0140.74=7.75  0.93(M;)  9.52 t Mile 7 6.574+1.36=7.93  0.95(M;)  6.07 st
8 6.56-+0.62=7.17  0.86(M,)  10.64  t 8 6.9740.89=7.86 0.94(M,)  7.97 ¢

9 5.73+1.21=6.93  0.83(M,)  4.74 st 9 6.19+1.22=7.41 0.89(M,) 581 st

10 5.2941.56=6.85 0.82(M;)  3.40 st 10 6.7440.55=7.29  0.87(M;)  12.93  t

11 5.63+0.97=6.60 0.79(M,)  5.82 st 11 6.6340.42=7.05 0.85(M;)  16.89  t

12 5.38+0.54=5.91  0.71(S) 9.97  t 12 5.5241.38=6.90 0.83(M,)  4.30 st

1 6.86+5.24=12.10  1.45(L) 1.31  m 1 7.05+5.01=12,06  1.45(L) 141 m

2 7.0043.86=10.86  1.30(L) 1.81  sm 2 6.88-+3.59=10.47  1.26(L) 1,92 sm

3 7.75+0.89=8.64 1.04(My)  8.75  t 3 6.94+1.39=8.33 1.00(M,)  4.99 st

| 6.85+1.36=8.21 0.99(M,)  5.05 st 4 7.3940.75=8.14  0.98(M;)  9.85 t

5 6.72+1.32=8.04  0.96(M;)  5.09 st 5 7.3440.68=8.02  0.96(M,)  10.79  t

i fa) 6 6.494+1.28=7.76  0.93(M;)  5.08 st Kk 6 6.374+1.58=7.95 0.95(M;)  4.03 st
Zhongdian 7 6.58+1.06=7.64 0.92(M,)  6.18 st | Jianshui 7 6.57+1.06=7.63  0.92(M,)  6.20 st
8 6.81+0.74=7.54 0.91(M;)  9.25  t 8 5.69+1.87=7.56  0.91(M,)  3.04 st

9 6.26+1.21=7.46  0.90(M;)  5.19 st 9 6.79-40.74=7.53  0.90(M,)  9.18 't

10 6.03+1.37=7.40  0.89(M;)  4.39 st 10 6.7140.81=7.52  0.90(M;)  8.28  t

11 6.86-+0.42=7.28 0.87(M,)  16.47 ¢ 11 7.0040.46=7.46 0.90(M,)  15.22  t

12 5.63+F1.44=7.07 0.85(M;)  3.90 st 12 7.0540.30=7.35  0.88(M,)  23.50 t
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Fig. 1 Somatic metaphase photomicrographs and idiogram of 8 populations of L. sargentiae



33 B H.%:598

fussy

PIE A 8 AN A TR Y U R R S A 477

TE = R o T > ) o T > T > R T
=l A R T A R A G 28
2.2 ZBHNLERSWH

AWEFE P 8 AU T A B AR A A% BN X
PR BB AR 79.82% ~ 81.77% z [a] . Ui W ¥ &
AR B A . AR A RS R R B )
JE B R RS FR 22500 79. 82%) 2 8 AN R F b it
JEUA B s HE K R BE R B R X FR R B0 81, 77 %0) &
A o DA AS R R B0 AL A DL 35 R
Ll A 8 A B 22 T 0 G A% R A AR R (B 2) .
Hh, BREE I AT b A LA ) S 0 A A T AL R
HEK B f o AL s B R R U s v ) S R AR ] o
P22 T s de Ok B s LAt B AL ]
2.3 RGERELSW

FIFH SAS B A% G €6 7R 1 B b L S48 bR
RURXFR R B = W F il AT R b, BABL R (A
3FH YA R 0. 91 W, AT LK 8 AN R BESY K
PS50 1 2SO0 F5 RS20 L ok 6l Fn e /K J B 5 26 1 28
A5G R B ) R IR L ) A B R

3’
H A TRAL Y B Y ik 2 o0 R Y o 1k, e (o 4
IR x=12, L) 5K 2n=2x=24) fix } ¥ W, B 4=

R ALE 2 P O IE S D BORh b R B = AR
PRk NN A AR B A IR A% R AL L R i 2

82.0r
B [ Yiliang W u

- 815F K Jianshui

= 81.
e
W& gf 81.0 F W R i#Mile
& § 2 m % fijLudian
‘E‘E > 805 {4 fNanjian W W BiMalipo
K4 g
22 E 800 W i ZiPupiao
xE i 1 fiZhongdian M

%

® 795

790 1 L 1 L L 1 L 1
50 55 60 65 70 75 80 85 9.0
7 ¥ 8% Lt The mean arm ratio

B2 PEa oA

Fig. 2 Karyotype coordinate image of L. sargentiae

R 52 Bk Malipo I
SR HMile :l—‘_

i /KJianshui
L R Yiliang :
% fiLudian } 11
i {ifNanjian
4 Zhongdian
jiff ZEPupiao :I— i
0.0 0.4 0.8 0.91 12
2 ) - 1

Average distance among clusters
K3 WEAS 8AER UPGMA R
Fig. 3 UPGMA cluster of 8 populations in L. sargentiae

Xof L H R (o) BT R (sm) 25 22 5 10 KR e e 1A
PL K 10 %o ELAG VT 33 Cst) I3 3K (0 25 22 5 e o {k
JIRE . HAESS 1.2 X G @ 0K 1 S 1 ] O 3] s
BEAR . AP KR8 Ay | A B AR
FER S 24 ZRge I, O A R R B (B IR B0
S EEAY Y A VBT RS R — B B
FEAGE - THYNEERENER. 52
UV RIS R, B B R A Rk
G PE R E SRR ) TSR . AN, B YL iR Y 4 i
4k (Allium tenuissimum) , Be ¥ A Fp 1 85 & 05 19 T
TRAEENHEE KR (Zea mays) . & B Y IKH
ek S5 5 0 A M FERE . AWESE 8 VT
BREREYIR I B e A, v] WY E T S X% 2 R
S5 04038 VL BE 3 A B S BR O DR P A R A L X ]
RE BT AE U9 A 3 AR OR A 2 R s 1 A
Z—%

— BN B G R R Y e 1A B S R E 1Y
BRIV, CHGEM BEE A X MES e T A,
Y OKHESUIRITEA EE A %8 3B
B ASHSBEY R —BRE. AR 8
ANVE A A A SRR R BT Ry SAL AR
FHEHABEDZRN—BRA ASERE S
BAEEINASG REES. AEASY HME. BN
3A R, M4 Stebbins™ “XFFR— B AR L AN X FR— i
67 W R U E A G TR H A B A R IR i 2R
B ARV E A A MR IR R B . b
79.82% ~ 81.77% . K% T X FRPEAG . i 10 R B2 %
o MR AL LR XS B AR B0 M BR AT LK 8 A s
FEHES Sy - K T > TR & B = v fa) S B > R i)
JiE B = > i ) S AR > PR SR i A > i 2
i

G R ZH RSB BER B S L8 B A% R
WHRA 3 ~ 6 NECH A AL E A F] 0B A A% 5
2 AT AE W] 2 28 53] A% B Z2 35 AR XY BT R WA (R
FEAGERRERZS FRAET AR, HENMES
— LR ARRAE S BI X dy 2 56 AT H i (mo) B8 H G
R Csm) 35 22 5 19 R B G (8 UK L S 10 X6 HL 30T iy 5
CsO FHI R CO G 22 i e O AR L, HES 1 X G ik
WHRABER . d w0, ok A A [A) 7 5 s BE R
EHGRIMAA Z50, A B A LR Bl B A7
FEOME . 2R EE S R U A KOG IH I LT A
JaE BEREAT TAZBIBE ST, S5 R R Wy E TG A5 Ja R
[ AFAE W A% R 2 28 . A ilEe b 58 1 K L
B8 ) L Ok 0w T L RR SR b R 4R 0 A% B G



478 odb A

L7/

36 £

o D9 1 ARG R — 2 R T Y E T A R
Jo A A A R R Al

Tzanoudakis-** 1Ay e 8 (A 25 1 48 57 (4 S D 5
IO R B B O . AR RS AT A AR ST AR
WA AR Y 1 e R R B 2y FK-F B R
A T L 22 R T L 32 PR 85 R T A S R R
8 A Ja A 14 B B3 0k 1 25 B A% X X 4
XA AE W R 22 5. O 13 A [A) A9 A2 5 s

£ % 3Lk
(1] b B2 B b [ A W o a2 D 2. P R A6 5 14 48

[MI. Jbmt. Bt ikt 1980127,

(2] RIEH. BB A sMEWECE 75 MLt B
A 1997 . 794,

[3] MICHAEL, JEFFERON-BROWN, HARRIS HOWLAND. The
Gardener’s guide to growing lilies| M]. Portland, Oregon; Timber
Press.2002:124-128,144-146.

(4] Bl /) XS k. 5 4R 7™ 5 B E A A B 5 L. DU
Y25 21996, 14(1) :6-12.

TOLGOR, LIU L B. Studies of karyotypes of 5 species in Lilium
from Jilin[J]. Journal o f Wuhan Botanical Research ,1996,14(1):
6-12.

[5] SRECERZE. A . % KA XA E S M & R BER
00 3 Ml R 224 . 2009, 31(12) : 711-716.

RONG L P,LEIJ J,ZHENG Y,et al. Study on karyotypes of
Lilium species native to Northeast Chinal[ J]. Journal of Jilin
Agricultural University,2009,31(12).711-716.

(6] k. JURDE & I8 1l A% 20 Kt A% 78 S w5 [ DL g« |
Al K2, 2011,

(7] 2= #R.BL AR B SEBEE AR B AR SRR ] ER
IS FhL 2% 52 2 4 5 2004, 16(1) £ 98-102.

LI B,YU H,TANG K. Study on karyotypical variation in pop-
ulation of Lilium nepalense[ J]. Journal of Chongqing Univer-
sity of Posts and Telecommunications »2004,16(1) ;98-102.

[8] SU/NELBRITIE . 4SO, A AR 4 FiE ) i B E g L) . vt
)4 .2006,26(1) :50-56.

DAI X H,ZHANG Y L.NIU L X. Karyotypes of four Lilium
species[ J]. Acta Botanica Boreali-Occidentalia Sinica , 2006,
26(1):50-56.
Lo xifetic, o Wi, RXmide, 5. MR A4 | A B A Hr )] Y
WAL YRR 40,2010, 11(4) 1 469-473.
LIU H M, ZHI L,ZHAO L H, et al. Karyotype analysis of
four wild Lilium species[J]. Journal of Plant Geneticre Re-
sources ,2010,11(4) :469-473.
[10] BE @k, EL&E.0F FViEaaEiFRarEsmilll
=R, 2000,22(1) :62-69.
YU H, WANG H X, YOU D. Study on chromosomal mor-
phology in populations of Lilium sargenttiae Wilson [ ] ].
Journal o f Yunnan University ,2000,22(1) :62-69.

[11] B . H0F.%. Zm Vi E 0 et L&Al 5 ISSR
SETLI]. PEALA Y ¥ 42 2013,33(6) : 1 106-1 113,

ELRETVE T AR R ORI R A
A . Stebbins MIAAy 2 KL — AR 43 5 42 0 K
ENER e ERE RS IVEFOFIE S LN D8
ik 45 X R 2 28 BRI N 2 — J O Rl AR 0E
IR KA T et i g 3 D 9 A8 Ak, b A0 3 e o A
LEM AR SR . YTRE A M JC Rl A A R LA
DREZF AN 22 BEAT O LR AH L XM R K F A T A
I7 Jei A DR AT LG € 1A BT e A ) 25 A0 A 5

DUAN Q.CUI G F.et al. Genetic diversity of Lilium sargentiae
based on phenotypic traits and ISSR markers[ J]. Acta Botanica
Boreali-Occidentalia Sinica s2013,33(6) :1 106-1 113.

[12] 2z B F.187T.%. WP cHs 240 HEREN
BARIWEFE [T, 825242, 2014, 41(5) : 935-945.

LI X, DUAN Q, WANG X N, et al. Karyotypes of 12 wild
populations Lilium sargentiae from Yunnan Province[]]. Ac-
ta Horticulturae Sinica ,2014,41(5) :935-945.

(18] ZRfdar  BRdm B 56 T8 0 17 i bR Al 1) LT ] sk DU 4 2%
M5 ,1985,3(4) :297-302.

LI M X,CHEN R Y. The standardization about the karyotype
analysis[ J]. Journal of Wuhan Botanical Research,1985,3
(4):297-302.

[14] STEBBINS G L. Chromosomal evolution in higher plants
[M]. London: Edward Arnold Press,1971.:12-150.

[15] ARANO H. Cytological studies in subfamily Carduoideae(Composi-
tae) of Japan[J]. Botanical Magazine of Tokyo ,1963,76:32-39.

[16]  WWERH . R A%, =R E G MR8 S G R T A s e [T .
YT .1993,15(1) :57-60.

XIE X Y.WU Q A. The determination of karyotype and thio-
esterase on triploid Lilium davidii[]J]. Acta Botanica Yun-
nanica »1993,15(1) :57-60.

[17] & B 5RBIF, B b V9 A3 S R 1% 578 R
(V). Z /K224 ,2003,25(S1) :91-96.

MAO J,ZHANG M Y, YU H. A study on genetic variation of
Puer population in Lilium sargenttiae Wilson[ J]. Journal of
Yunnan University .2003,25(S1) :91-96.

(18] #EL. B H &, ks, 4. 34 b HEFAEE A %4
[J0. PEILAE ) %4k . 2013,33(5) :922-930.

YANG X Z,JIAY H.ZHANG K Z,et al. Karyotype analysis
of several wild Lilies native to Chinal J]. Acta Botanica Bore-
ali-Occidentalia Sinica ,2013,33(5) :922-930.

[19] PLOWMA A B,BOUOURD S M. Selectively advantageous
effects of B chromosome in germination behavior in Allium
schoenoprasum|[])]. Heredity,1994,72:587-593.

[20] GONZALEZ-SANCHEZ M, GONZALEZ-GONZALEZ E,
MOLINA, et al. One gene determines maize B chromosome
accumulation by preferential fertilization,another gene(s) de-
termines their meiotic loss[J]. Heredity,2003,90:122-129.

[21]  B4EoC. Py AnE o 262 CMI. et b th iR, 1990 91-96.

[22] TZANOUDAKIS. Karyotypes of the taxa of Allium section
scorodon from Greecel J]. Caryologia,1983.,36(3) :259-284.



