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Abstract The experiment uses the primary root tip of the Chionanthus retusus seed as the material, and improves
and optimizes the conventional chromosome tableting technology from the conditions of material extraction time,
pretreatment reagent, pretreatment time, and dissociation method to obtain high quality chromosome preparation
for Chionanthus retusus karyotype analysis . The results show that the most root-phase apical cells are obtained at
9:30 am~10:00 am, accounting for about 20%~25%,; P-dichlorobenzene, 0.002 mol/L 8-hydroxyquinoline solution,
mixed solution of p-dichlorobenzene and 8- hydroxyquinoline and ice-water mixture can obtain four different
pretreatment reagents with clear morphology and good dispersion, suitable for karyotype analysis. The optimal
pretreatment time for P-dichlorobenzene is 1 h, The optimum pretreatment time for 0.002 mol/L 8-

hydroxyquinoline and the mixed solution of p-dichlorobenzene and 8-hydroxyquinoline is 6 h, and the optimal
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pretreatment time for ice-water mixture is 3 h; Optimal method of dissociation was soaked with 0.075 mol/L KCl

solution for 20 minute, then rinsed with distilled water and placed in 1 mol/L HCI solution at 60°C for 10 minute.

The Chionanthus retusus chromosome karyotype formula is 2n =2x =46 =40m +6sm. The chromosome of the

Chionanthus retusus 1s type 2B, the karyotype asymmetry coefficient As *K% is 57.18%, and the chromosome

relative length composition is 2n=7L+14M2+19M1+6S.
Chionanthus retusus, Chromosome, Root tip, Tableting technology, Karyotype analysis
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v A: 9: 00~9: 30; B: 9: 00~9: 30; C: 9: 00~9: 30; D: 9: 00~9: 30
Figure 1 Chromosome morphology at different sampling times
Note: A: 9: 00~9: 30; B: 9: 00~9: 30; C: 9: 00~9: 30; D: 9: 00~9: 30
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Table 1 Effects of different material extraction time on Chionanthus retusus root tip chromosome preparation

BRI 1R) 20 L L5 1 L
Sampling time Observations on chromosome
9:00~9: 30 2N BTN, Ab T 2 IR L) 5 20%

Mostly pre-dividing cells, approximately 20% of cells are in the mid-division stage
9:30~10: 00 Wb ZEI AR 2, 2915 20%~25%

There are many cells in the middle division, about 20%~25%
10: 00~10: 30 Ak ZEI AN AT Pz, 29147 12%~15%

The number of cells in the division stage has decreased, accounting for about 12%~15%
10: 30~11: 00 b ZEM AL AL 15 10%~16%

Cells in the division stage accounts for about 10%~16%

(B 3C); TiAb R 2 h ARSI 73 40 i (B 2F;); Tiikk
4 h AT I AR, (H 304 Y A B E B (]
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2H); TiAL#E 8 h 5 10 h Yt Rk 4R i, R miAH, 43
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X AR S 0.002 mol/L 8- ¥5 35 i ki 4 T Ak
HFRTRALEE 6 h FIAR AR, T3 YR TE A B s (B 2M).
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2L); TRALEE 8 h e A 73 HUR T, (HI B VR 45 , R AIE
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i EE(E 20).

VKK A YTRALEE 0 h FIARSR AT UL B3 4r 24AH
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B ARSI BEIRIE I (B 2R); TRALER 9 h Lt ikii il
A4, R (] 2S); AL HE 12 h etk 451l )2,
AL, 0 ZAHARAE AN B R, B R B B (B 2T).
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b O O e 8 T AT, (H A P B R A 3 72 40 Ak
JE Fr Ja 40 W8 43 ASAE [ — P11 (B 3A); 1 mol/L HCL
60°Cfifs 20 min HINAHMIEER L, Yetafh X (Kl 3B);
45 H 0.075 mol/L KCI ¥ i fIKiZ 20 min, ZETR/K
PeJE N 1 mol/L HC1 60°C fi# 25 10 min 2 fifd i 25 F2
FERAT, R BN EE 5, 41 2 BT R — P 1, 48 e
JELFE 3 fife 25, G A JiE R AT, B0 5 WL A A
(K 3C); 1 mol/L HC1 60°C fif# 25 10 min, ¥k 3~5 Ik

B 2 & TRAL ERR AN [RIIT [R5 () e AR TS

VE: A~E: MUANST &AL 0.5h, 1 h, 2 h, 3 h, 4 h; F~J: 0.002
mol/L 8- ¥23Em& kAL 2 h, 4 h, 6 h, 8 h, 10 h; K~O: HLFI% —
S5 0.002 mol/L 8- FRAEMEMRALEE 1: 1 RARALEE 2 h, 4 h,
6h,8h, 10 h; P~T: 4KAKIBEWIAEE 0h, 3h, 6 h,9h,12h

Figure 2 Chromosome morphology of different pretreatment

reagents at different time gradients

Note: A~E: Treat with saturated p-dichlorobenzene for 0.5 h, 1 h,
2 h, 3 h, 4 h; F~J: Treated with 0.002 mol/L 8-hydroxyquinoline
for2 h,4 h, 6 h, 8 h, 10 h; K~O: Treat 1:1 mixture with saturated
p-dichlorobenzene and 0.002 mol/L 8-hydroxyquinoline for 2 h,
4h, 6 h, 8h, 10 h; P~T: Treat with ice water mixture for 0 h, 3 h,
6h,9h,12h

JETBN 2.5%EF 42 3 W+ SRR AL 3 1 h, 41
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H e 4 2 AE R —F- 1, S e 85, B o L (18
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FEL 4 D S P R O ) — SRR R K R O

Bl 3 RIS A TR AT

#E: A~B: 1 mol/L HC1 60°C fi# &5 10 min, 20 min; C: 0.075 mol/L
KCl ¥ A& 20 min, #13E 3~5 %, 1 mol/L HCI 60°C fift &5
10 min; D: 1 mol/L HC1 60°C fi# 25 10 min, % 3~5 X, 2.5%%4F
i E W+ SR BHR A AL FE 1 h; E~F: 0.075 mol/L KCI ¥
ATEIE 20 min, 96 3~5 IR, 45%BE RV WAL HE 2 h, ik 3~5
R, 2.5% A YL T+ R I BGR & VAR AR RS 1 h, 2 h

Figure 3 Chromosome morphology under different dissociation

conditions

Note: A~B: 1 mol/L HCI dissociates at 60°C for 10 min, 20 min;
C: 0.075 mol/L KCI solution treatment for 20 min, rinse 3~5
times , 1 mol/L HCI dissociates at 60°C for 10 min; D: 1 mol/L
HCI dissociates at 60°C for 10 min, rinse 3~5 times, treatment
with 2.5% cellulase+pectinase mixed solution for 1 h; E~F: 0.075
mol/L KCl solution treatment for 20 min, rinse 3~5 times ,treat-
ment with 45% acetic acid solution for 2 h, rinse 3~5 times, treat-

ment with 2.5% cellulase+pectinase mixed solution for 1 h, 2 h
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Figure 4 Chromosome karyotype and karyotype Pattern diagram
of Chionanthus retusus

Note: A: Metaphase chromosome; B: Karyotype; C: Karyotype
diagram

00~11: 00 A1 R4 14: 00~16: 00, 1H AR [FI Y7 —
SEZE S o WRANSEAEXS 5T LLAZ MR UM B 8] AT BF 7L
KL, B 7:30~8: 45.9: 30 i 35 i £ H i
WhT (6 AN 55, 2018); A5 ST H% S5 E X — M B M b 77 2Rl
(IR IS A BRINE % B _E2F 10: 00 BUR A5 23 2400 B i
(I35, 2018, b7 2, (18): 52-56). A5 T
UG ET [A] kb T Bk 2, IR AR, BB R B 2%,
It UL = BERRT T A7 AN (5] BB I ] Bt AR 22 sy (1)
SO, g5 RRIR, BUM B FE BT 9: 00~10: 00 435
AL B T 20%~25%, 15 9: 00~9: 30 £ % 4H kb
T 2 HAAE] 3, 9: 30~10: 00 2 F 4 kb T 5 3
HHA, e B PR BT H IS I, TEAS SELT, 2 IR TR AR SR
R ]

T Ak B X 7N TR AL 3 7] B 4 5 e G G A i
(1 I3 £, J2 BE 75 15 21037 BB 1FD 1) A 110 5% B B XU 48,
2012). A B ) 49 2 P AR 99 A 3 £ B ) 2 AR AN [ A
VI € . TR HEIEZE(2019) 7E AL FE 5 S K 0.2%7Fk
KA AR B AR, EIRE S 4 h, 0 BOIOR BT
ZIp8 45 (2019) K I 26 R 75 G+ 44 LA 0.002 mol/L 8-
PRI WEIRAL R AR AR 21 3 h T i R BT s A
TREE(012)7E XS A FIREAT R BL A3 BT iR A 5 A
IFi) 1 T Ak R 75 22 T 45 21 R B s i, oA
FEVR A AL B o TR A AL ERR 2 N B A R T A B
RAE— 5 el A A BB i ak, HAREE RO i —
AL AL I B AR (1 T 4, 20125 B4 ESE, 2019, b
J7lE Z, (22): 83-89). Kt , ASHF FLAEMT 5T FR— XS
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Table 2 Parameters of chromosome karyotype of Chionanthus retusus

55 AT BE (%) L Yt pRA Eok SR BU(%) YRkt PASERUN N
No. Relative length (%) (K /%) Chromosomes  Centromeric KR KA
mE K EogiS Arm ratio symmetry index (%) Coefficient of  Type of relative
Short arm  Longarm  Length  (L/S) relative length  length
1 1.68 1.87 3.54 1.11 m 47.32 1.63 L
2 1.41 1.79 3.19 1.27 m 44.05 1.47 L
3 1.47 1.80 3.27 1.23 m 44 .89 1.50 L
4 1.27 1.76 3.03 1.39 m 41.92 1.40 L
5 1.04 1.91 2.95 1.83 sm 35.35 1.36 L
6 091 1.86 2.77 2.05 sm 32.80 1.27 L
7 1.28 1.53 2.81 1.20 m 45.56 1.29 L
8 1.13 1.50 2.62 1.33 m 42.99 1.21 M2
9 1.27 1.43 2.70 1.12 m 47.15 1.24 M2
10 1.10 1.40 2.50 1.27 m 44.04 1.15 M2
11 1.07 1.41 2.48 1.32 m 43.18 1.14 M2
12 1.01 1.38 2.38 1.37 m 42.28 1.10 M2
13 1.11 1.36 2.47 1.23 m 4493 1.13 M2
14 0.93 1.28 2.21 1.38 m 41.99 1.02 M2
15 1.08 1.32 2.40 1.22 m 45.09 1.11 M2
16 0.93 1.32 2.25 1.42 m 41.33 1.03 M2
17 1.10 1.26 2.37 1.14 m 46.62 1.09 M2
18 1.01 1.21 2.22 1.20 m 45.36 1.02 M2
19 0.99 1.26 2.25 1.26 m 4418 1.03 M2
20 091 1.24 2.15 1.36 m 42.29 0.99 M1
21 1.00 1.29 2.29 1.29 m 43.58 1.05 M2
22 0.85 1.24 2.10 1.46 m 40.65 0.96 M1
23 0.94 1.29 2.23 1.37 m 42.14 1.02 M2
24 0.89 1.24 2.13 1.39 m 41.80 0.98 Ml
25 1.03 1.12 2.15 1.09 m 47.96 0.99 M1
26 0.98 1.11 2.08 1.13 m 46.88 0.96 M1
27 0.96 1.16 2.12 1.21 m 45.24 0.98 M1
28 0.85 1.13 1.98 1.34 m 42.77 0.91 M1
29 0.92 1.10 2.02 1.19 m 45.74 0.93 M1
30 0.91 1.06 1.98 1.17 m 46.15 0.91 M1
31 091 1.14 2.05 1.25 m 44 38 0.94 M1
32 0.76 1.05 1.81 1.38 m 41.97 0.83 M1
33 0.90 1.08 1.98 1.20 m 45.51 0.91 Ml
34 0.77 0.97 1.74 1.25 m 44 .43 0.80 Ml
35 0.73 1.07 1.79 1.47 m 40.47 0.83 Ml
36 0.66 1.08 1.74 1.64 m 37.82 0.80 M1
37 0.68 1.11 1.78 1.63 m 38.00 0.82 M1
38 0.71 1.06 1.77 1.48 m 40.27 0.81 M1
39 0.62 1.06 1.67 1.72 sm 36.80 0.77 M1
40 0.59 1.06 1.65 1.79 sm 35.84 0.76 M1
41 0.59 1.01 1.60 1.70 sm 37.05 0.73 S
42 0.54 0.92 1.46 1.71 sm 36.90 0.67 S
43 0.68 0.80 1.48 1.17 m 46.09 0.68 S
44 0.63 0.71 1.34 1.13 m 46.88 0.62 S
45 0.55 0.82 1.37 1.51 m 39.85 0.63 S
46 0.48 0.64 1.13 1.34 m 42.81 0.52 S
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45%PITE FR A 53 75 T LISRAS BT B 380, D5 A 4%
(2019)7E R — A5 44 RS AT fift B IR 45% B 12
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Table 3 Pretreatment reagents and time

b ER A kb B8R 5] (h)
Pretreatment reagent Pretreatment time (h)
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REMARWEE) 1.5 mL F08 T, BTG, K
R, 100x VBl TSI i . BENLI S A
PRET,  Gui 2 i 53 24 v A2 i 250 1% 4 B A5 S5 1 e
il v i

5L 30 A DL 2 i 50 o U o B g R R R
IEHOE T8 B 5 DGR IRTE T B R4 e
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BB E 71347 T35 70 BT, #2 Arano (1963)H)
TIE EARR AN R R B 4% 1 Kuo 55(1972)#2
(), Gt R AT BE R E(IRL)= Gyt fk K B /4 4H e
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TN T8 ORI IF HEAT S A BT SR 2
AR NI M WAL AP S E R RSN a5 S
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