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The effect of chemicals and chilling treatments on the frequency of metaphése in root tips of some eco-

nomic Crops.

by. M.H. Huh and H'Y. Kim
Agricultural College of Seoul National University.
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Table 1. Metaphase frequency in 'the root]tips of

wheat.

Treatment T, T, T, T, T,

No of roots
observed 10 10 11 13 14

No of total -
mitotic cells (a) 565 391| 385 638 486
No of total
metaphase  (b) 29 36/ 185 316 204
cells
% of meta- b
phase cells to b
total mitotic (a) 5.13| 9.21(48.05]49.53}41.98
cells
T,*--Root tips attached to seeds were killed.
T,--Root tips detached from seeds were killed.
Ts--Detached root tips were treated in cold and then killed.
T,+-Attached root tips were treated in cold and then killed.

Ty +-Attached root tips were treated in cold and then de-

tached before killed.

Table 2. Effects of different cold treatments and dif-
ferent fixation methods on the frequency
of methpaase with root tips of wheats.

Comparison sz:gl;ncy (%) Difference (%)
TroTores(1) | 7.13:46.52 | 39.39 ox
T, :T, ()| 5.13: 9.21 4.08

T, Tas (M) | 48.05:47.76 2.29

T, :T, (W) | 49.53:41.98 7.55

¥3K..-Significant at 1% level.
---Comparison between cold treated and not cold ireated.
-«Comparison between root tips attached and detached
from seeds before killed.
Il ---Comparison between root tips were attached and de-
tached from seeds before cold treated.
IV:--Comparison between root tips attached and detached
from seeds after cold treatment.
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Table 3. Frequency of mitotic cells in the root tips of soybean.

T Treatments Oxquinoline Colchicine Chill.
e Check 553707 0.1% 0.2 0% | ing
T 2hrs | 10hrs | 2hrs |10hrs| 2hrs |10hrs| 2hrs |10hrs
No of roots observed 10 10 10 10 8 10 10 10 10| 10
No of mitotic cells (a) 567| 439y 350 78 19] 1687| 2169] 1599 1575 492
No of metaphase cells (b) 289 402 344 65 170 1617| 2147 1470; 1538 315
% Of(-g‘) 50.97! 91.57| 98.29 83.33| 89, 47| 95. 85} 98.99| 91. 93] 97. 65| 64.02
No of anaphase and telophase cells (¢) 73 14 2 4 0 0 0 0 0 9
% of(<) 12.87] 3.190 0.57 513 o o 0 0o 0 188




Table 4. Effect of chemicals and chilling on the fre-

quency of metaphase for the mitotic cells in
root-tips of soy bean.

. Average .
Comparison frequency(% ) Difference(%)
check:chill 50.97 :64.02 | 13.05 %
Chem- .1,
seals chill: col 64.02: 96,11 | 32.09 s
oxy: col 90.67 :96.11 | 5.44
Oxy 0.03:0.1 94.93: 86.4 8,53
qumo- 2hrs:10hrs(0.03)} 91.57 : 98.29 | 6,72 s
2hrs:10hrs(0.1) | 83.33:89.47 | 6.14 %
Colchi 0.2:1.0 97.41:94. 84 2.57 ¥
cine 2hrs:10hrs(0.2) | 95.85:98.99 | 3.14
| 2hrs:10hrs(1.0) | 91.93: 97.65 | 5.72 xx
¥ Significant at 5% level,
¥k s 2 1% =
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Table 5. Frequency of mitotic cells in the root-tips of upland cotton.
T Treatments 8-Hydro-Oxyquinolin Colchicine -
- - Chill-
Checl 0. 039 0. 1% 0. 2% 1. 0% ing
T : % i > i (24hrs)
\\ 2hrs | 10hrs{ 2hrs | 10hrs| 2hrs | 10hrs|{ 2hrs | 10hrs
No of roots observed 10 10 10 9 10 10 10, 10, 10, 10
No of mitotic cells(a) 727 133 221 132] 370] 906/ 1817 541] 1394 174
No of metaphase cells(b) 290 98] 198 72| 115 824 1795 441 1373 84
% of metaphase cells (la)—) 38. 89| 73.68( 89.59 54.55| 31.08| 90.95| 93.64] 81,52] 98.49 48,28
No of anaphase telophage cells (¢) 93 7 0 9 10 0 39 0 0 22
% of anaphase telophase cells (—cé-) 12.79] 5.26 0 6.82 2.70 0 2.03 0 0| 12.64
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Table 6. Effect of chemicals and chilling on the
frequency of metaphase for the mitotic cells
in root-tips of Upland cotton.

Average

Comparison frequency Difference{%)
I check:chill 39.89 : 48.28 8.39 xx
Cheme) heckioxyg | 39.89:62.23 | 22.34
1 oxyq: col 62.23:01.15 | 28.92 %
Oxyq- | 0-03: 01 81.14 :42.82 | 38.32 e
uino- ( 2hrs:10hrs(0. 03)| 73.68 : 89.59 | 15.91
lin 2hrs:10hrs (0. 1)] 54.55 : 31,08 | 23.47
J 0.2:1.0 92.30:90.01 | 2.29
Colehi/ ghrs:10hrs (0.2)] 90.95 : 93.64 | 2.69
\ 2hrs:10hrs (1. 0)] 81,52 : 98.49 | 16,97 %

#¥3¥..-Significant at 1% level.
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Table 7. Frequency of mitotic cells in the root-tips of barley.

\ Treatmunts 8-Hydroxyquinolin colchicine chilling
~. Checkl  0.039% 0.1% 0.29 1.0%
Tl 24hrs | 12hrs
e 2hrs |10hrs | 2hrs } 10hrs| 2hrs | 10hrs| 2hrs | 10hrs
No of roots observed 10 14| 10 16 G 16 10 10 10 10, 10
No of mitotic cells (a) 1167 881 1204] 563\ 1337 2248 679 2190} 962y 840; 675
No of metaphase cells (b) 157 128] 179) 1097 121} 1161} 373] 1256 464 897 360
% of metaphase cells (-2) 13.45 14.53{ 14.87] 19.36] 9.05| 51. 65 54.93] 57. 35| 48.23| 10.60| 53.33
No of anaphase telophase cells(c) 187 138 6 1 12 2} 200 4 272 46 15
9% of anaphase telo. C. (%) 16.02| 2.04/ 0.50 0.18] 0.90| 0.10| 29.46| 0.18 28.69) 5.48 2.22
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Table 8. Effect of chemicals and chilling on the
frequency of metaphase for the mitotic
cells in root-tips of barley.

Comparison ﬁzgfliiiy (%) Differency(%)
check:chill 13.45: 31,97 | 18.52
S:};(la? check:oxyq 13.45 : 14, 45 1, 00
oxyq: col 14.45 : 53.04 | 38.59
114,87 0,34
O "
iedii( 2hrs: 10hrs(0.1)| 19.36: 9,05 | 10,31 3

0.03:01(2hrs) | 14.53:19.36 | 4.83

2hrs: 10hrs (0. 2)| 51.65 : 54.93 | 3.28
2hrs: 10hrs (0. 1)| 57.35: 48,23 | 9.12

{ 2hrs: 10hrs(0. 03)| 14.53
b
1

10hrs(0.2) : _ )
:2hrs(1. 0) 54.93:57.35 | 2.42
i(;,‘hgill {24hrs:12hrs 10.60 : 53,33 | 42.73 %

¥ --o--Significant at 5% level.
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SUMMARY
Root tips of wheat, soybean, cotton and barley were treated with cold temperature (12 or 24 hrs in 0°C

or 2°C), 8-Hydroxyquinolin (2 or 10 hrs in 0.03 or 0.19%) and colchicine (2 or 10 hrs in 0.2 or 1.0%),

and the frequency of metaphase were observed. The results were summarized as follows;

1. Chilling the seminal roots before or after secting from the seed significantly increased the number of

mitotic cells and the rate of metaphase cells to mitotic cells. The optim'al duration of chilling seemed to

be differ depending on the kinds of plant and 24 hours to be too long except wheat so far examined

here.

2. 8-Hydroxyquinolin treatment, about 2 hours in 0.03%, increased the rate of metaphase cells. The higher

concentration and the longer treatment of this chemical caused

generally.

the lower frequency of mitotic cells



3. Colchicine treatment, 2 to 10 hrs in 0.2 to 1.0%, increased the frequency of mitotic cells and the rate
of metaphase cells. Colchicine treatment was same or superior than any other treatments on the increase
of metaphase cells,

4. All the treatments examined here caused chromosome contraction with most seriouse in colchicine fol-
lowing by 8-Hydroxyquinolin and chilling.

5. The feasibility of general application of chilling under the check of proper temperature and proper du-

ration depending on the kinds of crops were discussed.
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