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A Cytological Study of Seven Species in Section Proliferae
of Primula ( Primulaceae)
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Abstract: Chromosome number and karyomorphology of seven species from section Proliferae of Primula
(Primulaceae) were investigated. The karyomorphology of two species: P. chrysochlora Balf. f. et Ward
and P. mallophylla Balf. f. were reported for the first time. By analysing the data in the seven species and
available data published in this section, the result suggested that most species showed far-reaching con-
formity in size,shape of the chromosome and the main arrangement of the constrictions. The difference of
karyomorphology between species was small ,and most species were of median-centromeric and submedi-
an-centromeric , which belonged to Stebbins’ 2A or 2B. The basic chromosome number is x = 11, which
supported that sect. Proliferae was close to some sections with same basic chromosome number in Primu-
la. To offer cytology proof for systematic evolution in section Proliferae,we also combined the published
data of cytology and morphological feature in section Proliferae for comparative analysis.
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Table 1  Species,locations and vouchers used for studies

g st MR SEIEAR A
Species Locations Altitude (m) Voucher
L
MARORE mxamn g A
mallophylla Chengkou , Chongqing (Z.K. Wu)0621
IMERTERE 2Tl 2850 52
P. prenantha Gongshan , Yunnan (Z.K.Wu)0701
ey T 1750 52
P. chrysochlora  Tenchong, Yunnan (Z. K. Wu)0702
FITARE A, B 1080 P
P. helodoxa Tengchong, Yunnan (Z.X. Wu) 0703
EUTARE AW, 2000 2
P. melanodonta Fugong, Yunnan (Z.X. Wu) 0732
iy R 2050 R
P. beesiana Lijiang, Yunnan (Z.X. Wu) 0620
i I 3100 Rk
P. anisodora Zhongdian , Yunnan (Z.K. Wu) 0631
1.2 Fik

B RK BRI ARR, EEIRTH
0.002 mol/L f 8- 32 H MM TALHE 4 ~5 h, RIEIRI
MR (TK Z B2+ VKEERR =3 ¢ 1) 7KK [ %E30 min,
SRIGH 12119 45% PKEEER 5 1 mol/L fEEFRTE 60°C
TEES 50 ~60 s, REMLGE, WIE 5 TEF
BT WL

BAFPEENLIEIZY 10 ~ 20 40 M BT e 1K
THEC X 5 YL R o BB I 0 A L ZE D 2 B
TR, TEEARAAE 2203 BRI R B SR o
1% Tanaka FFRAE" " | Ho G 0 AR TR 4347 R I 22
BRI A 85, B 43 2645 Stebbins HFR
R4 R RN R R BE P 2 22 4500 k8 ( Centro-
meric terminalization value , f&j#f TC) 58, TC% =
Pefo R KRB R/ R AR R K X 100%

2 HRE5SH

STEMBEX T M ep, Rk B AL S H
101, B Hy — S e 5,55 TR 11 e e 8 B AU 35 &) b AR
FA% )44 B ; 3% B8 Tanaka ) 40 25 hR o, B R T2
Ze g i fA A0 AU ( complex chromocenter) (& 1:A),
TEAR 22 T Gk b, e a0 5[5 4875 Bt
SRR R G £ 5T BRI HES Y, R T ]
#I (interstitial type) (& 1:B) . {A4fA 2533
R AR IR 1, PR AR E & EE
MRS HOLER 2, & DTS RE TR AT .
2.1 /NEXT & F (P. prenantha Balf. f. et W. W.
Smith)

Peta RBOE S 2n = 22, (R0 B P AT 6 (K By
18 £ WP 5 22 p AR 3R E 22 5 Y TR 2 AR,
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Table 2 The karyotype data of seven species of Primula sect. Proliferae

Species Chromosome number (2n) Karyotype formula RLR Arm ratio >2 type TC%
P. mallophylla 22 2n =2x =18m +4sm 1.53 0.09 2A 57.96
P. prenantha 22 2n =2%=18m(1sat) +4sm 1.60 0.18 2A 55.56
P. chrysochlora 22 2n =2x =20m +2sm 2.30 0.09 2B 56.42
P. helodoxa 22 2n =2x =18m +4sm 1.79 0.18 2A 57.60
P. melanodonta 22 2n =2x =18m +4sm 1.47 0.18 2A 57.89
P. beesiana 22 2n =2x =18m +4sm 1.87 0.18 2A 57.75
P. anisodora 22 2n =2x =20m +2sm 2.18 0.09 2B 55.49

RLR ; Relative length ratio (longest/shortest)
(B 1:A,B,C,1) —BRARX N2 =22 =18m(sat) +  FEPEWELAREMR,2 FELHIMEEREK, HH

dsm, F — SR Gk E BB, AR KPRLS ~
2.4 pum,18% PR LLERT 2, KAk
A PERKEE N 1. 60, X RURR FRIE Dy 2A A,
TC% =55.56% , Bruun %% P. morsheadiana Ward.
CZATECH EHEY &) H AL B /NEST G IRE R
WA BIRZRLHEAT 25 AT, AR i 22 SR
&b 18 R A HIE 22 SG G AT 2 ZFAWHEE
ZEREER, AAPIFERENE2Z S, BREAHE
&

2.2 [EMKT & ZEF (P. chrysochlora Balf. f. et Ward)

PetafhBH Oy 2n =22, (R P B YL 6 A B 20
FRPERE 2N 2 SRR 22 S G R R ([
1:D,2), #ZBAK N 2n =22 =20m + 2sm, i {k
K/ANF1.0~2.3 pm,9% HGLERE LERT 2, &
KLk 5 B g AR K B H o 2. 30, R BUA X R
Pk 2B B, TC% =56.42% , %A et k% B &
BB R RARE
2.3 JIFKT &#RE (P. mallophylla Balf. f. )

Pt RBH g 2n =22 (R HAE P AL 6 4 18
FRPERE LN 4 SR FRE 22 S Qe R R (A
1:E,3), ZABIARF 2n =22 =18m +4sm, Je A (K
KA L5 ~2.3um, 9% HPEERE ILERT 2, &
K @RS R AR 153, B X FR
PER 2A B, TC% =57.96% , P RIERLAIRA R
HJEBAFEHF LRI Y (A% B KR
¥ E WAGE .

2.4 BEHKTEE(P. anisodora Balf. f. et Forr. )

P RBH g 2n =22 (R4 AE A A K i 20
RG22 RN 2 JR AP AR 22 i e A 2H R (
1:F,4), ZRARRF 2n =22 =20m +2sm, Je A (K
KR L1 ~2.4 um,9% K G a A8 HE R T 2, B
K fh G B iKY 2. 18, R BUA X R
P8 2B B TC% =55.49% . ZFh I #% B {Y Bruun
PRI ORR , AR i 22 S ta itk , 18

FBMEERNE 22 5 BEBER, AT R 52 A&
FFto
2.5 EEKTEIRZE(P. melanodonta W. W. Smith)

PetafhBH O 2n =22, (R P G iy 18
FRPARE L RN 4 R WP AR 22 i e A 2H B (
1:G,5), #ZRAKXHN2n =22 =18m +4sm, e A {k
K/ANHK 1.9 ~2.8 pm, 18% G A LLIERT 2,
R EASEEREERRKELY 1. 47, 2B %
Rk 2A £, TC% =57.89% , Bruun 8§ X} 3iX > Fh
AR AT A0 28 A 3R , L TA S At BT B 1
A fE 2 P. morsheadiana Ward. ' o #3#2 Smith'™’
ICE, X AFFE Bruun Z R L Ward RED, AR
B XA R T 3%, B Bruun X A4S
M ALRE , BRATA R E .

2.6 ELKTEZEZF(P. beesiana Forr. )

Pt RBH g 2n =22 (R HAE P AL 6 4 18
FRPERE LN 4 SR FRE 22 S Qe R R (A
1:H,6), ZAEIAR N 2n =22 = 18m +4sm, Je A {k
RN L5 ~2.8 pm, 18% K AR LIER T 2,
R EASREREEKELL 1. 87, ZBIAX
FRIYEN 2A B ' TC% =57.75% , Bruun,Nakata 2
BRI R AT A AT 0, Bruun X%
FRZBURR RS5Oy 18 SR B ik 22 R s (A
2B UHHE LR EK, BIHFREIE %
ROEEARE, RIMERSZEEESR BHES
Nakata S 4 275408 145 RAH A
2.7 FHATEHRZEF (P. helodoxa Balf.f. )

PetafhBH O 2n =22, (R P G iy 18
FRPARE L RN 4 R WP AR 22 i e A 2H B (
1:1,7) o #ZBINFN 20 =22 =18m +4sm, JLfa Rk
AN 1.4 ~2.5 um,18% MY (KB LLE KT 2, &
K @RS R AR E L 153, B X FR
PR 2A B TC% =57.6% ,

MEA_EFRATTRX 7 SR A BB SR , B

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

130 RINMHEYEHR $£21 %

2 )N8R ER 08 B AR 0 28 4a
s RESUNEBEBEOR I RaasEnm
BURE BLER 8y 98 58
s J) 1 B¢ H €8 €F 3 1 e <k e
s IeRANIINIL ben
Aty

ANEXT EHEREHE; B /MET EIMBERRIHRAK, C~L @l C./NMET B D. BT & ##F; EJIRTE
A FHEN GIA; G W GIA; H BT HE; LT AIRE. 1 ~7. B8 L NETEHRE; 2. BT S HE;
BNFRITEWAE; 4. HFTIT G 5. I BIAE; 6. RLAITEHE; 7. BBHIT EMAE. R =5k
A. Interphase nucler of P. prenantha ; B. Prophase chromosome of P. prenantha. C — 1. Metaphase chromosome: C. P. prenantha; D. P. chry-
sochlora; E. P. mallophylla; ¥. P. anisodora; G. P. melanodonta; H. P. beesiana; 1. P. helodoxa. 1 —7. Karyogram: 1. P. prenantha ; 2. P.
chrysochlora; 3. P. mallophylla; 4. P. anisodora; 5. P. melanodonta; 6. P. beesiana; 7. P. helodoxa. Bar =5 um

1 MEREFEEMHEPEZ R PPREEREZEE

Fig.1 The interphase nucler, prophase chromosome , metaphase chromosome and karyogram of section Proliferae

REOEHESESEILE -2, R OERINENTE GESHEFICN . XILAFERR A, H 20 =
1.0~2.8 pm Z[A], B F/NREKEE, Bk Qe AA 22, REEE = 11, O REEZR, P
SREROARKRLNEE,BEBUN, UBRIEE B2 ak G xS 5, e g @ R i 2 7%
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1T EIREFHEYI R B B S ERHMEE A —
R L SMELRILT MBS RERIT X 5, 3%
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L BB EE RO « =11, Q@i
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53.5% ", AR ERIEI MG T B DHAE L
X, Y A REE R 11 X S 22128 3t R AH
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e SRR R A R o HLE AL SR g2 A B
BRI BARE T R T LR, POk
Bl x=9,10 FAR SHEMREECH « =11 KHH
BARERTE ISR 2 BT & 0 R A A R g a1k
TR R T] BE 2 2 IR IR s AT e . At
BA ARG AR H o0 T IR — X i 268, W)
RESEATIRMREXRR . HLT EMEHNIZS
FIFE A RO REECh « = 11 T TARE ShfE
Ly B A T 1L DX IR A 4 - A0S 1L 4 4 ( Sect. Crystal-
lophlomis Rupr. ) | Jifg ¥ 3k & 4 ( Sect. Petiolares Pax)
DA B4R F 4 ( Sect. Amethystina Balf. f. ) 28 B
HIRHIFRG KR
3.2 il

M3 FTUFE H, BRI G REFH 80% LI /Y
F2SHR G A 40 M 2 J5 T A R0E , 1HL B T ix Se iR Ak
TR P s i 4, 1R ZHE7E 20 el B, Fr A
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Table 3  Chromosome number, karyotype data and geographical distribution of Sect. Proliferae species
Species Number(2n) Karyotype formula Asymmetry Reference

P. secundiflora 22 2n =22 =18m +4sm;2n =22 =20m +2sm 2B Zhu et al.,2001 ;Nakata et al.,1997
P. poissonii 22 2n =22 =16m + 6sm 2B Zhu et al.,2001 ;Nakata et al.,1997
P. beesiana 2 2n=22 =18m +4sm 24 Zhu et al,,2001;The f’{g;’;“‘ study;
P. bulleyana 22 2n =22 =18m +4sm 2B Zhu et al.,2001 ;Bruun,1932
P. aurantiaca 22 2n =22 =16(1sat) +6sm 2A Zhu et al.,2001
P. pulverulenta 22 2n =22 =19m +2sm + lst 2B Zhu et al.,2001 ;Sarkar,1988 ; Bruun, 1932
P. japonica 44 2n =44 =20m +24sm;2n =44 =40m +4T Sarkar, 1988 ; Bruun, 1932
P. khasiana 44 2n =44 =32m + 12sm Sarkar,1988
P. prolifera 22 2n =22 =20m +2sm;2n =22 =18m +4sm Sarkar,1988 ; Shields, 1979
P. burmanica 22, 44 2n =22 =18m +4sm Bruun, 1932 ; Abou-El-Enain , 2006
P. prenantha 22 2n =2x =18m(1sat) +4sm 2A Abou-El-Enain 2006 ; The present study
P. morsheadiana 22 2n =22 =18m +4sm Bruun,1932
P. serratifolia 22 2n =22 =18m +4sm Bruun,1932
P. chungensis 22 2n =22 =18m +4sm Shields, 1979
P. cockburniana 22 2n =22 =18m +4sm Shields, 1979
P. miyabeana 22 Bruun, 1932
P. ianthina 22 Bruun,1932
P. imperialis 22 Bruun,1932
P. helodoxa 22 2n =22 =18m +4sm 2A Bruun,1932 ; The present study
P. smithiana 22 Bruun,1932
P. anisodora 22 2n ;n22= ;21 8=n216|-m2i—n£;-m2T, 2B Bruun,1932 ; The present study
P. wilsonii 22 2n =22 =16m +2sm +4st Bruun,1932
P. mallophylla 22 2n =22 =18m +4sm 2A The present study
P. chrysochlora 22 2n =22 =20m +2sm 2B The present study
P. melanodonta 22 2n =22 =18m +4sm 2A The present study
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