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Abstract: Chramosome number and karyomomhology of sven gecies fran section Proliferae of Primula
(Primulaceae) were investigated The karyomormphology of wo secies P. chrysochlora Balf £ etWard
and P. mallophylla Balf f were reported for the first tme By analysing the data in the seven gecies and
available data published in this sction, the result suggested that most pecies showved far-reaching con-
fomity in size, shgpe of the chramosome and the main arrangament of the constrictions The difference of
karyomormhology betveen gecieswas snall, and most pecieswere of median-centromeric and submedi-
an-centrameric, which belonged o Stebbins 2A or 2B. The basic chranosime number is x =11, which
upported that sect Proliferaewas cloee b sime sctionswith sane basic chramosime number in Primu-
la To offer cyblogy proof for systamatic ewolution in section Proliferae, we al$ combined the published
data of cytology and momphological feature in sction Proliferae for comparative analysis
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, 1
Tablel ecies locations and vouchers used for studies
Fecies Locations A ltitude(m) Voucher
[2,3]
m;’lz“pﬁ'yf’l‘l . Chengou Chongging 230 (z K wu) 0621
, P. prenantha Gongshaﬁ, Yunnan 2850 (Z K Wu) 0701
' ' ' P. chrysochlora  Tenchong, Yunnan 1750 (2 k wu) 0702
(41 P helodoxa  Tengchong, Yunnan 1980 (z kK wu) 0703
, Bruun P. melanodonta  Fugpng, Yunnan 2900 (7 K wu) 0732
20 19 , P beesana  Lijiang, Yunnan 3050 (7 k wu) 0620
x =11, , ' 3100
[5,6] Shield P. anisodora  Zhongdian, Yunnan (Z K Wu) 0631
ields
, 12
1 sarkar ,
i 5 0.002 mol/L 8- 4 5h,
(8] Nakata ( =3 1) 30 min,
' 3 11 45% 1 mol/L 60
[9] 6 50 60 S ’
1 H P.
secundiflora (01 A bou-El- 10 20
Enain 2 , O
[11]
[14,15]
P. chrysochlora Balf £ etW ard Tanaka ,
[16] :
P. mallophylla Balf £ ' Stebbins
, e (Centro-
meric teminalization value, TC) , TC% =
7 / x 100%
' 2
H 7 !
, X Tanaka ,
(1990) (2 (complex chromocenter) ( 1:A)

W. W. Snith H. R Fletcher (1941)

[13]

11

(KUN)

(interstitial type) (  1:B)

1,
2,
21 (P. prenantha Balf £ etW. W.
Snith)
2n =22,
18 4
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Table 2 The karyotype data of seven eciesof Prinula sect Proliferae
Pecies Chromosome number (2n) Karyotype formula RLR Am ratio >2 type TC%
P. mallophylla 22 2n =2x =18m +4sn 153 Q 09 2A 57. 96
P. prenantha 22 2n=2x=18m(1sat) +4s3n 1 60 0 18 2A 55 56
P. chrysochlora 22 2n =2x =20m +2sn 230 Q 09 2B 56 42
P. helodoxa 22 2n=2x =18m +4sn 179 Q18 2A 57. 60
P. melanodonta 22 2n=2x =18m +4sn 147 Q18 2A 57. 89
P. bessiana 22 2n =2x =18m +4sn 187 Q18 2A 57. 75
P. anisodora 22 2n =2x =20m +23n 218 0 09 2B 55 49
RLR: Relative length ratio (longest/ shortest)
( 1:A,B,C,1) 2n =22 =18n(sat) + , 2 ,
4sn, , 1.5 ,
2.44m, 18% 2,
1. 60, 2A 25 (P. melanodonta W. W. Snith)
TC% =55.56% B ruun P. morsheadiana W ard 2n =22, 18
( 4 (
) , 22 1. G,5) 2n =22 =18m +4s3n,
,18 2 1.9 2.8u4m,18% 2,
, , 1. 47,
el 2A ,TC% =57.89% Bruun
22 (P. chrysochlora Balf £ etW ard) ,
2n =22, 20 P. morsheadiana W ard '* Snith
2 ( , B ruun W ard ,
1:D,2) 2n =22 =20m + 23n, , B ruun
1.0 2.3um,9% 2, )
2.30, 26 (P. beesiana Forr, )
2B, TC% =56.42% 2n =22, 18
4 (
23 (P. mallophylla Balf f ) 1:H,6) 2n =22 =18m +43n,
2n =22, 18 1.5 2.84m, 18% 2,
4 ( 1.87,
1. E, 3) 2n =22 =18m +4s3n, 2A |, TC% =57.75% Bruun Nakata
1.5 2.3m,9% 2, (569300 "B ruun
1.53, 18
2A ,TC% =57.96% 2 ,
[18]
Nakata
24 (P. anisodora Balf f et Forr ) 27 (P. helodoxa Balf f )
2n =22, 20 2n =22, 18
2 ( 4 (
1. F4) 2n =22 =20m +239n, 1.1,7) 2n =22 =18m +49n,
1.1 2.4um,9% 2, 1.4 2.54m,18% 2,
2.18, 1.53,
2B, TC% =55.49% B ruun 2A | TC% =57.6%

e 22 .18

7
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A. Inteiphae nucler of P. prenantha; B. Prophase chranosome of P. prenantha C - | Metgophase chomosime: C P. prenantha; D. P. chry-sochlora;
E P. mallophylla; F P. anisodora; G P. melanodonta; H. P. bessiana; | P. helodoxa 1 - 7. Karyogran: 1 P. prenantha, 2 P. chrysochlora, 3 P.

mallophylla; 4 P. anisodora; 5 P. melanodonta; 6 P. beesiana; 7. P. helodoxa Bar =54 m

1
Fig 1 The intephase nucler, prophase chramosime, metgphase chromosime and karyogram of section Proliferae

1.0 2.8um , , 22, x =11,
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1,6,20,21
, 8,9,10,11, 12 : x =11
[5-10] 53 5%[11]
11
3
x=11 ,
1,6,20,21
31 [ ]
, , x=9,10 x=11
22,23
25 ( 3, e
80%
, x =11
(Sect Crystal-
13 . .
(s lophlamis Rupr. ) (Sect Petiolares Pax)
(Sect Amethystina Balf £ )
32
, x =11 3 , 80%
19
(9l 1 X = ] 20 ]
3
Table 3 Chramosime number, karyotype data and geographical distribution of Sect Proliferae gpecies
Pecies Number(2n) Karyotype fomula A s/mmetry Reference
P. secundiflora 22 2n =22 =18m +43n; 2n =22 =20m +23n 2B Zhu et al, 2001; Nakata et al, 1997
P. poissonii 22 2n =22 =16m +63n B Zhu et al, 2001; Nakata et al, 1997
. oy Zhu et al, 2001; The present study;
P. beesiana 22 2n =22 =18m +43n 2A Nakata et al, 1997
P. bulleyana 22 2n =22 =18m +43n 2B Zhu et al, 2001; B ruun, 1932
P. aurantiaca 22 2n=22=16(1sat) +63n 2A Zhu et al, 2001
P. pulverulenta 22 2n=22=19m +23n +1st 2B Zhu et al, 2001; Sarkar, 1988; B ruun, 1932
P. japonica 44 2n =44 =20m +243n; 2n =44 =40m +4T Sarkar, 1988; B ruun, 1932
P. khasiana 44 2n =44 =32m +123n Sarkar, 1988
P. prolifera 22 2n =22 =20m +29n; 2n =22 =18m +43n Sarkar, 1988; Shields, 1979
P. bumanica 22, 44 2n =22 =18m +43n B ruun, 1932; A bou-EI-Enain, 2006
P. prenantha 22 2n=2x=18m(1sat) +4sn 2A Abou-El-Enain, 2006; The present study
P. morsheadiana 22 2n =22 =18m +43n B ruun, 1932
P. serratifolia 22 2n =22 =18m +43n B ruun, 1932
P. chungensis 22 2n =22 =18m +43n Shields, 1979
P. cockburniana 22 2n =22 =18m +43n Shields, 1979
P. miyabeana 22 B ruun, 1932
P. ianthina 22 B ruun, 1932
P. imperialis 22 B ruun, 1932
P. helodoxa 22 2n =22 =18m +43n 2A B ruun, 1932; The present study
P. snithiana 22 B ruun, 1932
. 2n =22 =18m +23n +2T, .
P. anisodora 22 2N =22 =20m +23n 2B B ruun, 1932; The present study
P. wilsonii 22 2n =22 =16m +23n +4st B ruun, 1932
P. mallophylla 22 2n =22 =18m +4s3n 2A The present study
P. chrysochlora 22 2n =22 =20m +23n 2B The present study
P. melanodonta 22 2n =22 =18m +4s3n 2A The present study
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Stebbins 2A 2B ,

3 l

P. beesiana  P. bulleyana  P. poissonii, P. secun-
diflora  P. poissonii, P. anisodora  P. poissonii
[,17]
2A 2B
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