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Effect of Temperature on Mitetic Cycle of Rice
Root Meristem Cellis**

Jae Cheol Kim*, Seung Jun Lee*, Sung Whan Kwon* and Sung Hee Guak*

ABSTRACT : The mitotic cycle duration and component plase periods of rice (Onza sativa L.
‘Sumjinbyeo and Seokwangbyeo’) root merisem cells at 15 20, and 30C were determined the use of
ctritiated thymidine. In this work, the time interval between the maxima of sequential mitotic appearances
of marked cells was used to estimate the mitotic cycle duration (MCD) of rice. The MCD of rice of the
cultivar ‘Sumjinbyeo’ and ‘Seokwangbyeo' at 20, and 30°C was 12, and 20hr. respectively. But the MCD
of ‘Sumjinbyeo’ and ‘Seokwangbyeo' was 18 and 20hr. at 15°C, respectively. The MCD decreased with
increasing temperature, The duration of component phase of rice cultivar ‘Seokwangbyeo’ were essentially
the same ratio at 20°C and 30°C, but in ‘Sumjinbyeo’ cultivar the ratio of G, period was almost doubled
while those of G, and M were decreased by almost two times at 20C and 30°C.

Deoxyribonucleic acid (DNA), Ribonucleic acid (RNA), and protein synthesis were reduced with
increasing temperature from 15°C to 30°C while the MCD was decreased. This result suggest that DNA,
RNA and protein synthesis may not affect the MCD from 15C to 30°C in rice,
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Fig. 1. Idealized curve showing the derivation of
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G,. The G, duration t ; is obtained by
the difference Tc-tg.-ty-ts, where te=
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Fig. 2. The mitotic c¢vcle duration of rice (Onza
satira L. 'Simjin™ root meristem as
measured with *H-thymidine at 15°C.
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Fig. 3. The mitotic cycle duration of rice (Oryza
sativa L. '‘Seokwang' root meristem as
measured with *H-thymidine at 15C.
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Fig. 4. The mitotic cyvcle duration of rice (Orvzac
sativa L. 'Sumjin) root meristem as
measured with *H-thymidine at 20C.
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Fig. 5. The mitotic cycle duration of rice (Orvzae
sativa 1. ‘Seokwang’) root meristem as
measured with *H-thymidine at 20°C.
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Table 1. Duration or mitotic cycle and component

phases in rice \Onza sativa L. *Sumjin’)
root tips at various temperature,

A d ion(H)
Phase lean duration\

15C 20C 30C

G, 2.0 1.8

S 4.4 2.6

G, 3.2 0.6

M 2.4 0.8

T Cycle® 18.0 12.0 6.0

Table 2. Duration of mitotic cycle and component
phases in rice (Ornza sativa L. ‘Seo-

kwang') root tips at various temper-
atur,
Phase _ Mean dur.ation H :

15C 20°C 30¢C
G, 3.0 1.5
S 3.0 _ 1.3
G, 3.5 2.0
WY 2.5 1.0
T(Cycle) 20 12.0 6.0
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‘rable 3. *H-thymidine incorporation into DNA, °
H-uridine into RNA, and '“C-leucine
into protein as CPM per 20 rice root
tips to various temperature for 8 hour

incubation.
Varietie Tempera- CPM/20 root tips
S ture DNA RNA  Protein
15C 20728 30799 26784
20C 24586 14693 10394
30C 15031 5967 5070
15C 22547 40781 27423
20C 18003 9081 19331
30C 10684 3775 4359
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