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Abstract: Using root-tip of non-heading Chinese cabbage ( Brassica campestris ssp. chinensis Makino) as
experimental material, root length (shorter than 0.5 ¢cm, 0.5-1.0 ecm, 1.0-2.0 cm and longer than
2.0 cm) , pretreatment method, pretreatment agent types (2 mmol + L™ 8-hydroxyquinoline, equivalent
volume mixed solution of 2 mmol - L™ 8-hydroxyquinoline and 0.2 g - L™ colchicine, 0.2 g + L'
colchicine, saturated p-dichlorobenezene, 20 or 40 mg - L' cycloheximide, equivalent volume mixed
solution of 40 mg - L' cycloheximide and 2 mmol - L™' 8-hydroxyquinoline) and pretreatment time
(1.0-3.5 h) in chromosome preparation process were compared and selected. And on this basis,
mitosis process of somatic cell in root-tip of diploid and tetraploid of non-heading Chinese cabbage was
observed. The results show that root length obviously influences on number of split phase. And there are
relatively more split phases in 1.0-2.0 em root with an account for 64.75% of total cell number. Some
split phases can be obtained by frozen pretreating for 22-23 h. Using different pretreatment agents and
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times, number of split phase and chromosome morphology are obviously different. Pretreating for 3.5 h
with 40 mg + L' cycloheximide, number of split phase is the most but chromosome doubling is easy to be
caused. And pretreating for 3.5 h with 20 mg - L'
kinetochore and satellite, and number of split phase accounts for 53. 65% of total cell number.

cycloheximide, chromosomes are long with clear

Therefore, suitable length of root is 1.0~2.0 cm, optimal pretreatment method is using 20 mg - L~
cycloheximide soaking for 2. 0—3. 0 h. The mitosis process of somatic cell in root-tip of diploid and
tetraploid of non-heading Chinese cabbage is generally similar, and their chromosome behavior is
basically identical in interphase, prophase, metaphase, anaphase and telophase of mitosis. But there are
some abnormal phenomena in mitosis process of tetraploid, such as, multivalent, chromosome bridge,
lagging chromosome, chromosome abnormal segregation and endogenous mitosis.

Key words: non-heading Chinese cabbage ( Brassica campesiris ssp. chinensis Makino ) ; pretreatment

agent; chromosome preparation; tetraploid; mitosis; root length
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KCl i3 30 min, 285 H 1 mol - L"HCI F 60 °C fi#t
224 8 min, FHZEME/KE K2 10 min, RE YR G024
7 min, } 5 KR 30 3E 10 5K 2 A R HI
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FIRTF 2.0 em MUARERAR SR, $R45 19 5> 24AHECH A 9
WES . BEERHRKIE N 1.0 ~2.0 cm, 3150972
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RGN e e R R 3 il i, X — S5 R kAl
S0 I g s R — 2

K FH VKR D5 2 EAT TR B A ] Ao T4 s ] %o 3 284
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Oy SMNIBORE M 5 2 | 5 40 B0 30. 20% , 43531
VKA FE 21 124 h 9 1.52 F11.55 %,

SKHH 7 FhOR TR 1A BRI X A AR S5 ER SRR
AT 845 AS [ S [F0) %) LA L, XoF 43 SR A AR B3 B
GARTE A W W 52, 4540 BT 3 e (AR TE 25
B, o 2 E R gt s R R 1, H 2
mmol + L7'8 ¥ FEME B FIALBE 3.0 ~ 3.5 h, k451
9153 FAEIE G Y ALY AT TR FE 3.0 h, FR15 1)

1-5.2 mmol « L8 —¥2FLMEIHTFHALFE 1.5 ~3.5 h Pretreated for 1.5-3.5 h with 2 mmol - L™! 8-hydroxyquinoline; 6-10: 2 mmol - L7 8-Fstmsmk 5
0.2 g+ L"BOKAMI R ERBIR A WIAE WAL 1.5 ~3.5 h Pretreated for 1. 5-3.5 h with equivalent volume mixed solution of 2 mmol « L' 8-
hydroxyquinoline and 0.2 g + L™ colchicine; 11-15 . {fIXF M4 #E 1.0 ~3.0 h Pretreated for 1.0-3.0 h with saturated p-dichlorobenezene; 16—
19:0.2 g« LVBKKANZEFALTE 1.5 ~3.0 h Pretreated for 1.5-3.0 h with 0.2 g - L' colchicine; 20-23; 20 mg « L™ R A HIALBE 2.0 ~3.5 h
Pretreated for 2.0-3.5 h with 20 mg + L™ cycloheximide; 24-31; 40 mg « L™ i £k B EA AL BE 2.0 ~3. 5 h Pretreated for 2.0-3.5 h with 40 mg « L™}
cycloheximide; 32-35; 40 mg - L™ iR EHEI S 2 mmol - L™' 8 -2 KM mk i S5 (R FUR SR I AL 2 2. 0 ~ 3.5 h Pretreated for 2. 0-3. 5 h with

equivalent volume mixed solution of 40 mg + L™! cycloheximide and 2 mmol + L™ 8-hydroxyquinoline.

i 25.27.29 F1 31 (4 BOR g AR % b e 6 0k AR 3 O IE 19 I K Photos No. 25, 27, 29 and 31 indicate doubled metaphase

chromosomes, the others all indicate normal metaphase chromosomes.

E1 AAEBAAEFTLSER - FEERERKERREPHRBERS
Fig. 1 Chromosome morphology of metaphase in root-tip of diploid of non-heading Chinese cabbage
( Brassica campestris ssp. chinensis Makino) pretreated by different pretreatment agents
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Table 1 Percentage of split phase of metaphase in root-tip of diploid
of non-heading Chinese cabbage ( Brassica campestris ssp. chinensis
Makino) pretreated by different pretreatment agents

N [a) T4k BRI [ o ) 3 A B 20 %

ik HE)D Percentage of split phase of metaphase
Pretreatment at different pretreatment times
agent]>
1.Oh 1.5h 2.0h 2.5h 3.0h 3.5h

1 - 16.69 31.24 28.88 46.82 35.60
2 - 3.26 36.46 57.32 28.80 -
3 40.84 36.70 31.04 23.43 26.13 -
4 - - 38.20 31.69 28.85 53.65
5 - - 3312 40.15 25.53 76.04
6 - - 65.40 43.71 43.03 48.62
7 - 13.90 22.74 43.18 22.88 15.07

D1, 2 mmol - L7 8- MM 2 mmol - L' 8-hydroxyquinoline; 2.
0.2 g+ L' BKAKAIZE 0.2 g - L7 colchicine; 3. 1 Xt — &4
Saturated p-dichlorobenezene; 4. 20 mg - LU il 2R R 20 mg * L!
cycloheximide; 5. 40 mg « L' 2R B 40 mg + L™ cycloheximide;
6. 40 mg - L~ iR AR5 2 mmol - L' 833 SEME KAy S5 A FIR &
YW Equivalent volume mixed solution of 40 mg + L™' cycloheximide
and 2 mmol + L™" 8-hydroxyquinoline; 7. 2 mmol » L' 8 -5 5L msnk
50.2 g - LVEK KA B9 % R BUR A I ) Equivalent volume
mixed solution of 2 mmol - L™' 8-hydroxyquinoline and 0.2 g - L™
colchicine.

PRI AR B A 2, 7 LSRR 46. 82% ., H
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SR BB Z 5 A S 40. 84% , H 20
mg « L7 R ERA AL 2.5 ~ 3.0 h, K15 H
W9y SIS BT Y AR AR T AL EE 2. 0 h, 3R75
FRy 3 3 2 )35 T e € 44 2 I 5 5 T T Ak B
3.5 h, R A A B KR Z, A B
53.65% . F 40 mg - L™ il £ b B 5 WA AT AL 3L
Gy B IR RN T 5387, 140 mg - L7k
P52 mmol » L™'8—F2 Bk bk A5 (A AR A5 Y AL B
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1.5 ~2.5 h, A5 A 010 2400 BT Y R o
WF9E AL EL 2. 0 b, K45 A9 s/ A B H B £,
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1-12. —f5F 22533453 % Mitosis process of diploid; 1. [A]3 Interphase; 2—4. T Prophase; 5. H MM Lateral view of metaphase; 6. HI#%
T W Polar view of metaphase; 7-9. J&#] Anaphase; 10-11. A Telophase; 12. JEA 2 T 40/ Forming two daughter cells. 13-23. PURSAA 2245
4332 Mitosis process of tetraploid: 13. [A]H] Interphase; 14-16. Fij4l] Prophase; 17. T8Il i WL Lateral view of metaphase; 18. 1 H# i W Polar
view of metaphase; 19-21. J5 ] Anaphase; 22. K] Telophase; 23. FE AL 2 T 40/ Forming two daughter cells. 24. Y@ E X 2 M 1A, #i 3k BIFR
FZ & Chromosomes pair to multivalent, the arrows indicate multivalent. 25. J& i i Y AR, ik BT 7R R U 1A HF Chromosome bridge at anaphase,
the arrow indicates the chromosome bridge. 26. ¥ )5 Ye (o ik B M %5 YL A& Lagging chromosome, the arrow indicates the lagging chromosome.
27-29. SR BRI EIR Chromosomes with abnormal segregation. 30. PIRA 22432441l Endogenous mitosis cells.

B2 ZEEMEOEEREKREFRSEAEFLY TR
Fig. 2 Mitosis process of somatic cell in root-tip of diploid and tetraploid of non-heading Chinese cabbage
( Brassica campestris ssp. chinensis Makino )
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STRMB AR Z  RHVKETAEEE 22 ~ 23 h, HLHEIR
P —E R0 24 (E34 /0 R R [R] Ak 21790 35 A5
(9 AR . 2 mmol - L' 8 — ¥ B ME bk k17 i Ak
YRR B, IS A R A A Bt A
EWRE0.2 ¢ - L7 BN ZE | B vk BE 40 mg * Lk
B 5 2 mmol - L™'8 —F LMk S5 IR FUR SV TR LA
J 2 mmol « L7'8-F2HEMEMKS 0.2 ¢ - L™ BOKANEK S
TRFUR A W AT FAL B, e AR X 4, A
T YA RTHEORIAZ A 53 B 5 FHARL R — SR Bl ot i ok
JE 20 mg « L7 BCER TR B EAT WAL B e o R K
22 15 S Pt A S v i, b A BTV 20 mg - LK
LR AT TR PR AR 0 7 AR B B % . AR L
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R T AL BB 7 2 P MR 20 mg - L' O R R R
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