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The Analysis of Chromosome Karyotype of
Viola cornuta and Viola wittrockiana

WANG Mengye, DU Xiaohua, JIA Wenqing, MU Jinyan, ZHU Xiaopei, LIU Huichao”

(School of Horticulture and Landscape Architecture, Henan Institute of Science and Technology , Xinxiang, Henan 453003, China)

Abstract; Two kinds of Viola cornuta and four kinds of Viola wittrockiana were used as experiment materi-
als to analyze chromosome karyotype including the chromosome number, relative length and average arm
ratio by traditional squash method. The studies on chromosome karyotype of pansy will provide a better
understanding of their cytology characteristics and classification, which will lay the foundation for the pan-
sy breeding. The results showed that: (1) chromosome number and the basic chromosome number in the
V. cornuta were 2n=2x=26 and x=13, respectively, and the karyotype formula of these two kinds of
plants were 2n=2x=26=8m+ 12sm+6st and 2n=2n=26=4m+ 16sm+6st. The index of karyotypic a-
symmetry was 67.20% —70.10% and their karyotype were classed into 3B type. (2) All kinds of V. wit-
trockiana belong to tetraploid, two of which had 44 chromosomes and their karyotype formula were 2n=4x
=44=4m-+16sm+6st and 2n=4x=44=16m+24sm—+4st, respectively, and their karyotype were classed
into 2B type. The other two of V. wittrockiana had 48 and their karyotype formula were 2n=4x=48=8m
+20sm+20st and 2n=4x=48=4m-+36sm+8st, and their karyotype were classed into 3B type. The in-
dex of karyotypic asymmetry of all V. wittrockiana was 66.74% —71.77%.
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Table 1 Origin of the Viola cornuta and Viola wittrockiana
H AR A i T 1
Name Type Native Flower color
JB-1-1-2 F43E Viola cornuta FEE U.S A % 4, Blue
JP-1-1-2 % Viola cornuta *HEH U.S. A 24, Purple
G10-1-3-1-4 KAE=1{0 ¥ Viola wittrockiana F1® H il Gansu, China M Black
EY0-1-2-1-4 KA =08 Viola wittrockiana th [ | #F Shanghai, China A0 Yellow
DSRFY-1-1-2 KA =164 Viola wittrockiana 4% Germany A BE Yellow with blotch

XXL-YB-1-1-1-1 KAE = Viola wittrockiana

FEH U.S A H OB Yellow with blotch
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Fig. 1 Chromosome and karyotype image of V. cornuta and V. wittrockiana
*k2 RELBESH
Table 2 Chromosome parameters of Viola cornuta
M 22 % VR URE NS AEXS B HA AR JE 2R 4L
Name Chromosome number Relative length/ % Arm ratio Type Index of relative length
1 2.72+7.71=10. 43 2.83 sm L
2 2.31+8.12=10. 43 3.52 st L
3 2.29+7.31=9.60 3.19 st L
4 2.16+6.48=8. 64 2.99 sm M,
5 2.31+5.63=7.94 2.44 sm M,
6 2.13+5.21=7.34 2.44 sm M,
JB-1-1-2 7 2.79+4.59=7.37 1.65 m M,
8 2.91+4.38=7.29 1.50 m M,
9 2.10+4.80=6.90 2.28 sm M,
10 1.58+5.61=7.20 3.54 st M,
11 2.52+3.60=6.12 1.43 m M,
12 2.31+2.70=5.01 1. 17 m S
13 1.76+3.97=5.73 2.25 sm
1 4,15+8.15=12. 31 1. 96 sm L
2 4,.72+7.90=12.61 1. 67 m L
3 6.77+7.91=14.67 1.17 m I
4 1.73+5.58=7.31 3.22 st M,
5 1.90+4.97=6. 87 2.62 sm M,
6 1.66+5.24=6.90 3.16 st M,
JP-1-1-2 7 2.08+4.29=6.37 2.06 sm M,
8 2.44+5.02="7.46 2.06 sm M,
9 1.68+4.15=5, 83 2.48 sm M,
10 1.93+3.92=5, 85 2.03 sm M,
11 1.58+3.57=5.15 2.26 sm S
12 1.08+3.57=14.65 3.30 st
13 1.09+2.92=4.01 2.67 sm
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x3 XE=ZRBEFEHSH

Table 3 Chromosome parameters of V. wittrockiana

S e o (K75 AHX K B2 I B AHAT K B R B
Name Chromosome number Relative length/ % Arm ratio Type Index of relative length

1 6.24+6.95=13.19 1. 11 m L
2 2.65+7.90=10.55 2.98 sm L
3 2.18+7.55=9.73 3.46 st M,
4 2.28+7.35=9.62 3.23 st M,
5 2.54+5.82=38.36 2.29 sm M,
6 1.87+6.37=8. 25 3. 40 st M;

G10-1-3-1-4
7 1.86+6.01=7.88 3.22 st M,
8 1.85+5.16=7.02 2.79 sm M,
9 1.55+5.16=6.71 3. 34 st M,
10 1.75+4.85=6. 60 2.77 sm M.
11 2.76+4.22=6.98 1.53 m M,
12 1.56+3.56=5.11 2.29 sm S
1 3.10+10.59=13. 69 3.42 st L
2 5.62+7.63=13.25 1. 36 m L
3 3.32+8.39=11.71 2.53 sm L
4 2.71+6.88=9.59 2.54 sm M,
5 2.09+6.50=8.59 3.12 st M,

EYO-1-2-1-4 6 2.91+4.99=7.91 1.71 sm M.
7 2.69+5.17=7.86 1.93 sm M;
8 3.04+4.53=7.58 1. 49 m M,
9 2.91+3.75=6. 66 1. 29 m S
10 2.43+3.70=6.12 1.52 m S
11 2.68+4.36=7.04 1.63 m M,
1 2.74+10.81=13.55 3.95 st L
2 6.64+8.52=15.16 1.28 m L
3 2.44+6.68=9.13 2.74 sm M,
4 2.36+7.04=9.41 2.98 sm M,
5 3.24+6.08=9. 32 1. 88 sm M,

DSRFY-1-1-2 6 2.6746.43=9.09 2.41 sm M,
7 2.38+5.50=7.88 2.32 sm M,
8 2.92+4.21=7.13 1. 44 m M,
9 3.20+3.94=7.14 1.23 m M,
10 2.22+4.34=6.56 1. 96 sm S
11 2.46+3.19=5.65 1. 29 m S
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%232 3 Continued Table 3
H 2 % Pt k75 AR B FA FERORNIE Y
Name Chromosome number Relative length/ % Arm ratio Type Index of relative length
1 2.85+12.74=15.59 4. 46 st L
2 2.20+9.32=11.52 4.23 st L
3 3.62+6.38=10.00 1.76 sm M,
4 3.08+6.81=9.89 2.21 sm M,
5 3.04+5.70=8.74 1. 88 sm M,
6 2.17+6.11=8. 28 2.82 sm M,
XXL-YB-1-1-1-1
7 2.42+5.25=17.67 2.17 sm M,
8 1.98+4.47=6.45 2.26 sm M,
9 1.55+4.28=5.83 2.77 sm S
10 1.95+4.10=6. 04 2.10 sm S
11 1.46+4.04=5.50 2.77 sm S
12 1.92+2.56=14.49 1.33 m S

R4 AEMAE=—RBEZBEIN

Table 4 Comparison of karyotype of V. cornuta and V. wittrockiana

A3 & BRA K/ FH R L AN X R 2 [ERELES
Name Karyotype formula L/S Arm ratio As. k/% Type

JB-1-1-2 2n=2x=26=8m~+ 12sm+6st 2.08 2. 40 70. 10 3B
JP-1-1-2 2n=2x=26=4m~+ 16sm—+6st 3.66 2.36 67.20 3B
G10-1-3-1-4 2n=4x=48=8m~+20sm+ 20st 2.58 2.70 70.91 3B
EYO-1-2-1-4 2n=4x=44=4m-+16sm—+6st 2.24 2.05 67.20 2B
DSRFY-1-1-2 2n=4x=44=16m+24sm+4st 2.68 2.13 66. 74 2B
XXL-YB-1-1-1-1 2n=4x=48=4m~+ 36sm—+8st 3.47 2.57 71.77 3B

HEY AR AR X BEE R 4. 01 ~14. 675 KL =
HEYe O RA X L O 4. 49~15. 59, 6 {341k
Yok & bk
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67.20%~70.10% . R 53228 3B 54 {3 KAE
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