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Abstract The root tips of Victoria cruziana, V. amazonica and V. 'Dreamer' were used as experimental material
in this paper. It was optimized the chromosome preparation method by means of analysis karyotype using
different sampling times, pretreatment reagents, pretreatmen times and dye agents based on the conventional
tablet pressing method. The results showed that the chromosomal optimization conditions of these three materials
were the same. It can be obtained high quality chromosome preparation with good shape and moderate shrinkage
by using 0.002 mol/L 8-hydroxyquinoline and 20 mg/L actinomycin as the pretreatment solution at constant
temperature 4 °C treat 8h and 5h, respectively. The rest of optimum selections were: sampling at 9:00~10:30 am,
fixed at a constant temperature of 4°C for 2-12h with Carnot fixative (Vosw ethyl alcohol : V' hydrochloric acid =3:1),
dissociation 3-5 minute at 65 °C with 1 mol/L hydrochloric acid stained for 8-10min with modified phenol
solution. The chromosome karyotype formula of V. cruziana, V. amazonica, and V. 'Dreamer' was
2n=2x=24=15m+9sm, 2n=2x=20=15m+5sm, and 2n=2x=20=7m+13sm, respectively. The karyotype asymmetry
coefficient of these three materials was 60%, 59%, and 62%, and the karyotype of these three materials was 2B,
1B, and 1B, respectively. The results of this study will provide more details to understanding the genetic
relationship of Victoria, and cultivating new varieties in the future.
Keywords Victoria; Chromosome; Production optimization; Karyotype analysis
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Table 1 Observation of different sampling time
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Sample time Metaphase cells Degree of resolution




8:30—9:00 b A

9:00—9:30 % T
9:30—10:00 % T
10:00—10:30 % T
10:30—11:00 b R
11:00—11:30 LG BUHMW
11:30—12:00 LG BUHMW
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F5] 1 0.002 mol/L 8- kP W Fi Ak 2 AN [] f [ 14) % 426 3 IR O (5 4 10<100)
T TIETIALEE 2h (AL). 5h (B1). 8h (C1); ST TEEH 2 h (A2). 5h (B2). 8h(C2); iBE A’ >N 2h (A3). 5h(B3). 8h
(C3)
Figure 1 Chromosomal dispersion of 0.002 mol/L 8-hydroxyquinoline pretreatment at different times (multiple: 10x<100)
V. Cruziana Pretreatment for 2h (Al), 5h (B1), 8h (C1); V. amazonica was 2h (A2), 5h (B2), 8h (C2); V. 'Dreamer' was 2h (A3), 5h
(B3), 8h (C3)

K1 20 mg/L TR RO 3% 8 = REIR 70 B AL EE 2 hy 5h A1 8 h, Tk 2 h Jetafk H
. EE. 2558 E (& 2 D1~D3); AR 5 h I GO AN RILdE, AW, KEES. 2HR
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2 20 mg/L TA2k T A THAL BN [ R T8 ) G4 € A2 S L 1R (54 10100)
T TIETALEE 2h (D1). 5h (EL). 8h (F1); JEDib 3% A 2h (D2). 5h (E2). 8h (F2); “iB4 A\’ 2h (D3). 5h (E3). 8h (F3)
Figure 2 Chromosomal dispersion of 20 mg/L actinomyketone at different treatment times (fold: 10=<100)
Pretreatment V. cruziana for 2 h (D1), 5 h (E1), 8 h (F1);V. amazonica was 2 h (D2), 5 h (E2), 8 h (F2) ; V. 'Dreamer’ was 2 h (D3), 5
h (E3), 8 h (F3)
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Figure 3 Map of staining effect of different chromosomes (fold: 10><100)
Carbo fuchsin dye solution: V. cruziana (G1), V. amazonica (G2), V. 'Dreamer' (G3);Modified phenol dye solution: V. cruziana (H1),
V. amazonica (H2), V. 'Dreamer’ (H3)
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Table 2 Chromosomes number of three Victoria plants

TI48.2% F 3% V. cruziana V. 5 3h F 3% V. amazonica “1&8% \°V. 'Dreamer'

UASERUN S (CS)] 21 22 24 18 19 20 18 20




Number of chromosomes

4 A E (AN

2 2 26 2 1 27 1 19
Number of cells
H 4 L (%)

6.6 6.6 84.6 6.6 3.3 90.0 3.3 96.7

Percentage (%)

1.5 BB

HB oy Wit T3 R =R R B 5 MM B H A T 2 0 34 etk K b M HOR R F
fZnf g e, SRICPIEE NS

TEEE T 2n=24 5%, A5k, HA R (m) g 15 %, AL (sm)fe ik 9 %, %A
AN 2n=2x=15m+9sm, GO fRAXT K ETE A 2.78%~6.14%, HetafRAIxHK B 4Lk 2n=24=21M1+3S,
Gt R (T B o 1,52, YLt A ELYE N 1.08~2.15, fix K YLk b detaihoh 2.21, HAURKHR &
$H 60%, 2B HZBYI(K 3; £ 4 K 4A).

W53 F 3 2n=20 5%, A, Hopiilm) g g 15 &, A (sm) ko 5 &, AL
N 2n=2x=15m+5sm, Gett A (AN FE T A 3.02%~7.85%, 4Lt kst K B 41 A 2n=20=17M1+3S,
Pt AR E N 1.48, et A LLAR LR 1.05~1.99, fe i tafh th i Yotk ol 2.60, HZAIAXIHR
ZHH59%, 1B %MK 3; K 4, Kl 4B).

GBEFN20=20 2%, AR, Jhrp iR (m) Betuikdy 7 2%, bR (sm) Rtk oy 13 2%, A

(4

N 2n=2x=Tm+13sm, YLOARKIAEN KT N 3.04%~6.57%, YA K EH N 2n=20=17M1+3S,
Yett R [FFRRE E o 1.87, B iR L M Yo ik oy 2.16, Yeto i LLYE R 1.32~1.96, #ZTIAKTFR R4
N 62%, 1B #ZMU(Ek 3; % 4, K 4C).
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Table 3 Karyotype parameters of three Victoria plants

R 5 oK B kKR S FHXTK(%) B U N N |
Name Number (%) Arm Chromosomes Number Relative Arm Chromosomes
Relative dadio  symmetry length (%)  dadio symmetry
length
(%)
g% 1 6.14 134 m 13 3.98 1.40 m
V. cruziana 2 5.57 1.26 m 14 3.89 1.30 m
3 5.39 1.65 sm 15 3.66 1.63 sm
4 531 1.63 sm 16 3.54 1.29 m
5 5.15 2.15 sm 17 3.43 1.23 m
6 4.97 1.49 m 18 3.42 1.09 m
7 4.81 1.54 m 19 3.39 1.16 m
8 4.70 1.98 sm 20 3.30 1.08 m
9 4.53 1.89 sm 21 3.16 1.56 m
10 4.44 1.88 sm 22 3.07 1.37 m
11 421 151 m 23 2.90 171 sm
12 4.14 1.40 m 24 2.78 197 sm
Wi 3% 1 7.85 4.79 m 11 4.87 291 m
V. amazonica 2 6.44 3.74 m 12 4.76 2.64 m
3 6.09 4.01 sm 13 4.67 2.87 m

4 5.93 3.29 m 14 4.58 2.84 sm




5 571 3.68 sm 15 4.33 231 m

6 5.56 3.17 m 16 4.07 2.44 m

7 544 2.78 m 17 4.87 2.32 m

8 5.42 3.57 sm 18 4.76 2.09 m

9 5.30 2.82 m 19 4.67 2.09 m

10 5.02 2.76 m 20 4.58 2.01 sm
REE VN 1 6.57 1.96  sm 11 5.06 1.60 m
V. 'Dreamer’ 2 6.28 1.81 sm 12 4.89 1.32 m

3 6.10 177 sm 13 4.82 1.62 sm

4 5.79 1.60 m 14 4.67 1.84 sm

5 5.73 1.87 sm 15 4.57 1.58 m

6 5.65 1.68 sm 16 4.28 1.69 sm

7 5.53 1.73 sm 17 4.09 1.78 sm

8 5.33 1.82 sm 18 3.84 1.36 m

9 5.24 1.54 m 19 3.34 1.65 sm

10 5.18 1.70 sm 20 3.04 1.53 m
® 4 TR 3 MY RHIE
Table 4 The karyotype characteristics of three Victoria plants
ey N ZRIEVAREY RN KEA MY KERE F ¥ E &K/ BREAE KR
Name Karyotype formula 5% FEl (%) 54 & o RE(%) Type

Chromosome Relative Average Lc/Sc Index of




relative length length range arm ratio karyotype
composition (%) asymmetry
(%)

TE 2n=2x=15m+9sm 2n=24=21M1+3S 2.78~6.14 1.52 2.21 60% 2B
V. cruziana
WLy 3h 35 2n=2x=15m+5sm 2n=20=17M1+3S 3.02 ~7.85 1.48 2.60 59% 1B
V. amazonica
BN 2n=2x=7m+13sm 2n=20=17M1+3S 3.04 ~6.57 1.87 2.16 62% 1B

V. 'Dreamer’
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Figure 4 Chromosome morphology, karyotype and karyotype pattern of three Victoria plants
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