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Abstract: In order to understand the effect of colchicine treatment on growth and development of axillary
buds of Jasminum sambac (Linn.) Aiton, taking axillary buds with length of 0 (un-germinated), 3-5
and 8—10 mm as experimental materials, growth status of axillary buds and growth and development status
of sprouting branches and leaves were analyzed after treated by 500, 1 000, and 2 000 mg - L'
colchicine solution for 24 and 48 h, respectively. Meanwhile, meiotic behavior of pollen mother cells of
different treatment groups was observed. On this basis, analysis on correlation among different biological
effect indexes of axillary buds and sprouting branches of J. sambac after treated by colchicine was carried
out. The resulis show that after treated by colchicine, growth rate and treatment index of axillary buds,
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length of sprouting branches, length of the longest internode, length of the largest leaf, width of the
largest leaf, floral bud number, floral budding rate, length of the largest floral bud, width of the largest
floral bud and flowering rate of different treatment groups are generally significantly (P<0.05) lower than
those of the control group (un-germinated axillary buds treated by water for 48 h) , while inhibition rate
and mortality of axillary buds are significantly higher than those of the control group. Overall, with
increasing of mass concentration of colchicine, growth rate and treatment index of axillary buds decrease,
while inhibition rate and mortality increase, lengths of sprouting branches and the longest internode
shorten, flowering rate increases, other indexes appear fluctuant change. With prolonging of treatment
time, growth rate, mortality and treatment index of axillary buds decrease, but inhibition rate increases,
and in sprouting branches, only floral bud number and flowering rate decrease, other indexes all increase
gradually. With increasing of length of axillary buds, inhibition rate and treatment index of axillary buds
decrease, but mortality increases, floral budding rate, floral bud number, length of the largest floral bud
and flowering rate of sprouting branches all appear fluctuant change, while other indexes all decrease.
After treated by colchicine, there are abnormal phenomena including lagging chromosome, chromosomal
bridge,, micronucleus and so on, during meiotic process of pollen mother cells of J. sambac, and with
increasing of mass concentration of colchicine and length of axillary buds and prolonging of treatment
time, abnormal cell rate at meiotic anaphase increases gradually. The result of correlation analysis shows
that abnormal cell rate has a significantly negative correlation with growth rate of axillary buds, and has
an extremely significantly positive correlation with mortality of axillary buds; there is a significantly and
extremely significantly (P<0.01) negative correlation of growth rate of axillary buds with inhibition rate
of axillary buds and flowering rate, respectively; there is a significantly positive correlation of inhibition
rate of axillary buds with floral budding rate; there is an extremely significantly negative correlation of
treatment index with abnormal cell rate. It is suggested that concentration and treatment time of colchicine
have a certain effect on growth and development of axillary buds of J. Comprehensively
considering on different biological effect indexes, the appropriate induction conditions of axillary buds of

sambac.

J. sambac is treating 3-5 mm axillary buds for 24 h by 500 mg - L' colchicine. In addiition, treatment
index is proposed to be one of evaluation index of influential effect of colchicine on cell meiosis of axillary

buds of J. sambac.

Key words: Jasminum sambac (Linn.) Aiton; colchicine; chemical mutation; growth and development;
meiosis; correlation analysis
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Table 1 Growth rate, inhibition rate and mortality of axillary buds of Jasminum sambac (Linn.) Aiton after treated by colchicine (X+SD)"

AbFZH JB 2 B/ mm AbFR S Treatment condition® KR/ 9 R/ % TR/ %
Treatment Length of ) e .
eroup axillary bud C/mg - L +/h Growth rate Inhibition rate Mortality
T1 0 500 24 40.9+3.5f 40.9+3.1d 18.2x1.4j
T2 0 500 48 23.1+1.8i 46.2+3.9c¢ 30.8+3. 1h
T3 0 1 000 24 34.8+2.3g 34.8+3. le 30.4+2.4h
T4 0 1 000 48 19.0+1.4k 66.7+5.2a 14.3+1.2k
TS 0 2 000 24 9.1£0.8n 45.5+3.3¢ 45.5+3.5¢
T6 0 2 000 48 16.0+1.21 48.0+4.4b 36.0+2.2g
T7 3-5 500 24 50.0+4.5d 25.0+2.7g 25.0+1.6i
T8 3-5 500 48 75.0+6.2b 10.0+0. 6j 15.0+0. 6k
T9 3-5 1 000 24 53.6+2.9¢ 14.3+1. 1i 32.1+3.1h
T10 3-5 1 000 48 34.6+3.1g 30.8+2.7f 34.6+3.3g
T11 3-5 2 000 24 25.0+1.5h 25.0+2.2g 50.0+3.8d
T12 3-5 2 000 48 39.4+3.3f 33.3+2.8e 27.3+2.6i
T13 8-10 500 24 46.2+3.2e 11.5+1.1j 42.3+3.9f
T14 8-10 500 48 27.3+1.9h 31.8+2.3ef 40.9+2.2f
T15 8-10 1 000 24 21.7+1.7j 17.4+1.2h 60.9x4.8¢
T16 8-10 1 000 48 25.0+2.2h 5.0+0. 1k 70.0+3.7a
T17 8-10 2 000 24 13.6x1.1m 40.9+3.5d 45.5+2. 1e
T18 8-10 2 000 48 18.2+1.6k 18.2+1.2h 63.6+2.7b
CK 0 0 48 98.3+8.5a 1.7£0.31 0.0+0.01

U RS AR /NG PR R 25 5 53 (P<0.05) Different small letters in the same column indicate the significant difference ( P<0.05).
2 ¢, BOKANZE B F Mass concentration of colchicine; t; ZLFRAT[E] Treatment time.
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Table 2 Comparison on growth status of sprouting branches and leaves of Jasminum sambac ( Linn.) Aiton after its axillary buds treated by

colchicine (X+SD)"

AbH A

Ab¥RZH JE 24 B/ mm T I Ak em R E L/ em %L AR /em KM P/ em
Treatment Length of reatment condition Length of Length of the Number of Length of the Width of the
group axillary bud C/mg - L +/h branch longest internode leaf largest leaf largest leaf
T1 0 500 24 7.9+2.4cd 2.4x0.8¢c 3.7+1.5¢ 5.0+1.0de 3.7+0.7he
T2 0 500 48 9.0+2.0bc 2.7£0.7hc 3.6x1.9¢ 4.7+1.3ef 3.6x1.0c
T3 0 1 000 24 8.8+3.9¢ 2.4%1.2¢ 3.1x1.7e 5.5+2.4c 3.9+1.9b
T4 0 1 000 48 11.6+3.3a 3.420.7a 4.3+0.6b 6.3x1.1a 4.3+0.7a
TS 0 2 000 24 10.9+3.2ab 3.0+0.6b 4.0x1.4b 6.0+0.3b 4.3%0.2a
T6 0 2 000 48 8.3+3.9¢ 2.5%1.2¢ 4.0+£2.6b 5.80.6b 3.8+0.5b
T7 3-5 500 24 11.6+6.6a 3.0+1.4b 3.9+2.5be 6.0+1.2b 4.3x1.1a
T8 3-5 500 48 8.5+3.6¢ 2.6x0.7¢ 3.8+1.3c¢ 5.2%1.0d 3.5+0.5¢
T9 3-5 1 000 24 6.5+3.3e 2.1+1.1d 3.1x1.6de 5.1x1.1d 3.6+0.8¢c
T10 3-5 1 000 48 8.2+4.2¢ 2.3+0.9cd 3.0x1.7e 5.1+2.0d 3.5x1.1c
TI11 3-5 2 000 24 9.6+6.3b 2.8+1.6b 3.3x2.2d 3.3+2.9¢ 2.3%1.7e
T12 3-5 2 000 48 7.6x2.6d 2.0=1.1d 2.8+1.3f 4.8x1.7e 3.4x1.0c
T13 8-10 500 24 6.9+2. 6de 1.9+1.2de 2.6x1.1f 3.0+£2.2h 2.5x1.6de
T14 8-10 500 48 6.5+3.7e 1.5+0.9¢ 3.3+1.0d 3.6+2.3¢g 2.7+1.1d
T15 8-10 1 000 24 4.1+3.1g 1.0+0.5f 3.0+0.8e 3.4+2.6¢g 2.2x1.7e
T16 8-10 1 000 48 10.1+5.8b 2.8x1.2b 6.3+2.8a 5.9x1.1b 3.9+1.0b
T17 8-10 2 000 24 4.5+0.4¢g 0.8+0.1g 2.5+0.7g 1.5+0.5i 1.1+0.4f
T18 8-10 2 000 48 5.9+2.5f 1.7+1.0e 2.3+2.5¢g 3.2+3.4h 2.2+2.4de
CK 0 0 48 11.8+3.4a 3.5+0.4a 6.1x2.5a 6.4=1.5a 4.4+0.6a

D EZ AR FE /NG PR R 25 5 .35 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
2 ¢, FOKANZE R EE Mass concentration of colchicine; t; AbPRAF[H] Treatment time.
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%) 3 ~5F18 ~10 mm M2 Ak R F - {E 530
$920.7% 18.8% F116.3% .

SE EE R A MEE 1000 mg - L™ Bk
RIRWRALTH A8 h( B T4 AbFEA ) 84 3 ~5 mm )
ZFHH 500 mg « L™ BKKANZR S AL 24 h( BP T7 4038
), W R R R B R AR B BT

®3 ZWKIELEBRFRFFAHEREAENFERRMLLE (X£SD)Y

Table 3 Comparison on status of floral budding and flowering of sprouting branches of Jasminum sambac (Linn.) Aiton after its axillary buds

treated by colchicine (X+SD)!

WAL HOFKIE RN g g T Rem BRI g0 smitny
Treatment Tiength of Treatment condition Fl‘oral Number of 1;rggest ﬂora]l largest ﬂora]l Flowering Trt.aatmem
group axillary bud C/mg - 17! +/h budding rate  floral bud bud bud rate index
T1 0 500 24 100.0£0.0a 2.2+1.0e 1.5£0.3e 0.5+0. 1d 100.0+0.0a 40.9+3.1b
T2 0 500 48 80.0+£2.0c  3.0xl.6¢ 2.3+0.9ab 0.5+0.2cd  100.0+0.0a 18.5+1.7d
T3 0 1 000 24 74.7+2.5d 3.7+1.5b 2.1+0.5be 0.5+0. 1d 100.0+0.0a 26.1+2.4c¢
T4 0 1 000 48 100.0+0.0a  3.7x1.2b 2.2+0.6b 0.8+0.2a 100.0+0.0a 19.0+1.8d
T5 0 2 000 24 100.0£0.0a  3.020.0c 2.0+0.2c 0.5+0. 1d 100.0+£0.0a  9.1+0.6¢
T6 0 2 000 48 66.7+£3.3e  2.0xl.4e 2.5£0.4a 0.7+0.4b 100.0+0.0a 10.7+0.8¢
T7 3-5 500 24 87.5+2.5b 4.0+2.1a 1.6+0.3d 0.5+0.1d 85.6+2.5b 37.5+3.5b
T8 3-5 500 48 79.7+£3.1c  2.8%1.2¢ 1.7+0.3d 0.6x0. 1c 17.7+1.6g 10.6+1.4¢
9 3-5 1 000 24 53.8+3.0f 2.4x1.5d 1.4£0.3e 0.420. 1e 71.422.3¢  20.6+2.3d
T10 3-5 1 000 48 88.9+3.6b 2.1x1.0e 1.7+0.5d 0.5+0.1d 50.3+1.5¢ 15.4+1.3e
T11 3-5 2 000 24 50.0+2.6 3.0+1.4c¢ 1.8+0.4d 0.6+0. 1c 100.0+0.0a 12.5+0.9f
T12 3-5 2 000 48 90.0+£3.0b 3.7x1.6b 1.8+0.3d 0.6x0. 1c 45.4+2.3f  16.1«1.1e
T13 8-10 500 24 90.3+4.7b  3.8+1.6ab  2.1x0.3bc 0.6x0. 1c 66.6+3.2d 27.7+2.5¢
T14 8-10 500 48 75.0+4.0d  1.7+1.2f 2.0+0.4c 0.6x0. 1c 100.0+0.0a 20.5+2.2d
T15 8-10 1 000 24 50.3+3.3f 4.0x1.4a 1.8+1.0d 0.4+0.le 49.7+3.5¢  5.4+0.3h
T16 8-10 1 000 48 49.7+2.1f  3.0+1.4c 1.120.8f 0.320. 1f 100.0+0.0a 12.5+1.6f
T17 8-10 2 000 24 100.0+0.0a 2.0+1.4e 1.6+0.2de 0.420.0e 100.0+0.0a 13.6+1.2f
T18 8-10 2 000 48 100.0+£0.0a  3.0+2.0c¢ 1.5+0.4e 0.420.le 100.0+0.0a 18.2+1.7d
CK 0 0 48 100.0+0.0a 4.2+1.5a 2.7+0.6a 0.8+0.3a 100.0+0.0a 98.3+0.9a

O[5 s S [/ B/ ik R 26 5 i 3 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
2 C. FAKNMIZE TR Mass concentration of colchicine; ¢; ZLFRAT[E] Treatment time.

2.4 FhoKALEE Ab 2 B 2F X 3 #1140 B 40 R B o B
Eap-A!

2.4.1 femdFamim sy g HKOKINE
VS VRAL TR ZE | SRR AALAR (R AR5 B 48 ek 45 7 54
PR UL 1, MERLE R R Zead AN [A) o vk Ak oK
MR ALFS | W KA 2% 0 AR5y B 240 7 Dol A5 o 54 1Y) 4

Ib R P AR S LG G R AR A 20 i ik
B B4 BRI A IR, Y AR AT A o — 3, A
PR S i 7% I Gtk g iR BT T 2L RO 45 S
G (E1-A,B) , AFRLLER 534640 B 41 7 D8 5L
I T MBS AT R, — S B AOR RE 2L SR HES
FEARGEMN L, TERTE G ik (B 1-C) 5 FEmREU 2
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A,B. XJHEZH The control group: A. WE G 1 Meiotic anaphase | ; B. BB G T Meiotic anaphase 1. C-H. Bk A& b P4
Colchicine treatment group: C. JE/TZEHI T, Fik/m 755 YL Ak Meiotic metaphase 1, arrows showing lagging chromosomes; D. WA/ 5H T ,
ik /R TEJG YLt {R Meiotic anaphase I, arrows showing lagging chromosomes; E. 304245 W] 1, 55 3k /8 YL 4 A BF Meiotic anaphase I, arrow
showing chromosomal bridge; F. JEUGH] T, FE AR AT K43 9R 7% J5 YL @MYL @K B} Meiotic anaphase I, white and black arrows showing

lagging chromosomes and chromosomal bridge, respectively; G. 8%/ %4)5 W1 1, i3k /R ¥ J5 Y& (/K Meiotic anaphase II

, arrows showing lagging

chromosomes; H. WE/Z45 0 1T, i Sk /R34 Meiotic anaphase II , arrow showing micronucleus.

E1 Z#KIRELERFERFAHRLENENZTHBRBE S RITHYE
Fig. 1 Observation on meiotic behavior in pollen mother cells of sprouting branches of Jasminum sambac (Linn.) Aiton after
its axillary buds treated by colchicine

JE T R B 2y R Qe @R (8 1-D) I B @
PRBE (I 1-E) | L2 7% 5 G AR G (AT ] i i B
TE R —A 4 (8 1-F) 7R3 80 25 9 1 A,
ZP ORI BT R ETLR , %5 e @ R ]
M 1-G) 5 O 2 A T RIS 2338 | B

4 NIEH TSN, MREME B % (K 1-H)
2.4.2  mRAFEESA FBOKAN R WAL FEIE 2

J& , AT KB AR W AE KB A B AR Uk AR 43 24 0o 2 o 1
MG aEFERARZREEGEH T MEH T,
I, XA TRI AL BRA X 2 AN A 4B S5 R kAT ST
YR, R 4, 4 ATLLE X A oo
ZUEIA T 530 IR AR B 40 B 52 R AR, 43
$50.0% 2.0% F1 2. 0% ; i 45 4b B4 5 41 i 57 3 %
A S o R, HAS AR PR s Ry SR 0 T
S E RN TIEH,

BRI 2 0 5t e B 7, B I o ok 3 8 v, S
TR B0 FRLURE B30 53 S 3o 2 v 110 200 b S5 5 6 350 3% 3 T
53500 .1 000 F12 000 mg « L™ Bk AKAIIZE 42b B 20 ok 45
SPRE T R A M R R E 0 4.8%
7.6% F19.0% , J8ECsr 5405 00 11 A 4 i S 1 2R 1 F- 34
B350 7. 4% 10.7% F1 12. 8% , MR 40 S5 5 %
HSESAE 43 59 A 12. 2% (18. 3% F121. 8% ., MEKIK

U1 25 Ak B[] 7 it Ak BB 0] ZE 4 D i o0 S et AR o
P A L S 8 TR s BRI R AL B 24 b Fl 48 h,
B2 T 20 S R0 P A(E 53 0 6. 8% il
7.5% B0 245 0 1A 40 S SR A0 S 418 5 )
$99.7% F111.0% , AR A0 55 58 09 -2 53 51 ok
16.5% F118.4% , MR A R | a2 K
FEREIN, DBy S 3 A v 1) A0 e S R T 5 0 (R
K) 3 ~5 M8 ~10 mm R ZFHT & B4 B9 A6 41 i
IR o 2R T A0 SR R S A 43 i
5.7% 1.3% F1 8. 4% , 8% %45 91 11 940 fi 5=/ %
HSEEEST MR 8. 7% 9. 9% F1 12. 4% |, AR iy =
WRIPEEME 9 N 14. 4% 17.2% F120.8% , J5
ZE5T T A R AR KAl 2R 5T £ Ve J32 Xo) SR A A B
PRl R o3 2 e 0 L S R A R e A A ik 3 K
F-(P<0. 01 ), 17 A 38 B[] RT3 20 4 8 ) G i 2
M (P>0.05)
2.5 ZRKLELEBEFRFTITS EWFLNLIEFRE
RIHE XS AT

X 2 AN [R) I e B B K Al 2 4k 3L 1 3 T 2 1Y)
AR T R FIE T B R W R R IR R T
e b PRFSBONAERBE A0 B 0 40 i 52 5 3 7 AW
SRS FR B AT G S AT A5 R LR 5
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Table 4 Analysis result of abnormal cell rate at meiotic anaphase in pollen mother cells of sprouting branches of Jasminum sambac ( Linn.) Aiton
after its axillary buds treated by colchicine (X+SD)!

IbhFEZH WK/ mm AbFR S Treatment condition? TREC S W AN H 2 /%  Abnormal cell rate at meiotic anaphase
Treatment Length of

group axillary bud C/mg - L7! t/h Ja# I Anaphase | JGHH 11 Anaphase 1l BT Total
Tl 0 500 24 3.1+0.6h 4.4+0.31 7.5+0.7k
T2 0 500 48 2.5+0.4i 5.8+0.5h 8.3+0.5j
T3 0 1 000 24 5.8+0.7e 8.4+0.8¢g 14.2+0.9¢g
T4 0 1 000 48 6.1+0.5de 9.8+0. 8f 15.9+1.2f
T5 0 2 000 24 7.5+0.6¢ 11.1+1.3d 18.6x1.5d
T6 0 2 000 48 9.2+0. 8ab 12.6+1.2¢ 21.8+1.8b
T7 3-5 500 24 4.5+0.3¢g 6.4+0.5h 10.9+1.0i
T8 3-5 500 48 5.2+0.4f 6.9+0.6h 12.1£1. 1h
T9 3-5 1 000 24 7.3+0. 8¢ 9.5+0.8f 16.8+1.5e
T10 3-5 1 000 48 8.6+0.8b 10.6+0.9e 19.2+1.6¢
T11 3-5 2 000 24 9.8+0.9a 12.3+0. 8¢ 22.1+2.1b
T12 3-5 2 000 48 8.4+0.7b 13.8+1.2hb 22.2+1.7b
T13 8-10 500 24 6.7+0.4d 9.3+0.9f 16.0x1.4f
T14 8-10 500 48 6.5+0.5d 11.8+0.7cd 18.3+1.3d
T15 8-10 1 000 24 7.6+0.6¢ 13.4+1.1b 21.0+1.9b
T16 8-10 1 000 48 10.4+0.9a 12.5+1. 2¢ 22.9+1.6b
T17 8-10 2 000 24 8.9+0.7b 12.4+1.3¢ 21.3+1.8b
T18 8-10 2 000 48 10.2+0. 8a 14.8+1.3a 25.0+1.9a
CK 0 0 48 0.0+0.0j 2.0+0.7j 2.0+0.71

D [R5 R RN FEE R R 25 5 B35 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).

¢, BOKNZE B H-E Mass concentration of colchicine;

RS EPKNRLESF

KA R AR R AR £ SR IR AR B O 5C R

t: ALFREF[E] Treatment time.

Table 5 Correlation coefficient among different biological effect indexes of axillary buds and sprouting branches of Jasminum sambac ( Linn.)
Aiton after treated by colchicine

1)

HAGIRIBIMISE R AL Correlation coefficient among different indexes

EELN

Index GR IR M FBR FR TI ACR
GR 1.000

IR —0.520: 1.000

M -0.521 -0.458 1.000

FBR —-0.080 0. 484 -0.401 1.000

FR —0. 672 0.462 0.237 0.093 1.000

TI 0.377 -0.062 -0.454 0.368 0.237 1.000

ACR —-0.491x -0.205 0.715%x -0.255 0.034 —0. 6463 1. 000

DGR; fiZEA K2 Growth rate of axillary bud; IR; JEZEIMHIZ Inhibition rate of axillary bud; M: EZESET-ZE Mortality of axillary bud; FBR; Bl

3 Floral budding rate; FR: FF4£% Flowering rate; TI: ZbFEHE%L Treatment index;

0.01.

I 5 AT UL IR A 3R A 4 ) 3R 40 i 5 ¢

B ENAE(P<0.05) , 15 25003 -0. 520 Fi
—0. 491 ; 1l 5746 R B0 & 7UAH 5 (P<0.01) , 4H56
RBCNH-0.672, MZEAMHPR SR R 2 W IEAE,

FHRFRBCH 0. 484, MZFILT R 54015
EIEME, KRB 0.715,
R OIE R R B A, SRR JET-%R

TR S AR B RO, B A0 S

AR AR
Ak RS HCE RCZE AR

YA A

s 2 520

ACR:

IS5 R Abnormal cell rate. * ; P<0.05;

3 i Anss

VS B M BOR A3 R A DL R B B R £ IR
(EMS, ethyl methane sulfonate ) F1Rk KAl 25 &b # 45 &2
FigsAE =, Horp SR R EMS A3 208 (R 4 i %
TRKA 2 Ak 380 2400 A 240 Jf A 2 1)

Wt 2 (AHOCRECH-0. 646)

7w

ok

. P<
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B ARG A BRI X AR 4% B A7 Ak
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WA EH A A R, oA T S s Bk KAl
F0T SR 758 AR H R Y (AR R IS A%,
FEAR RT3 T vk MRS D T HEAT HE— A0 RS,
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(T T EZETIN7 2
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SRR IR A 23 B v e AR T (Y S IR ALY
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