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Effect of Salt on Mitotic Cycle in Root Meristem
Cells of Rice

Jae Cheol Kim*, Sung Whan Kwon*, Jin Jae Lee*, and Young Il Lee**

ABSTRACT : The mitotic cycle duration(MCD) and component phase periods of rice(Oryza sativa
L.) root meristem cells on the different salt concentrations were investigated by using of tritiated
thymidine. The time interval between the maxima of sequential mitotic appearances of marked
cells was used as criteria in measuring the MCD of rice. The MCD of rice cultivars "Seomjinbyeo
and Chilseongbyeo’ at 0.0%, 0.3%, and 0.6% of salt concentrations appeared the same period as
12hr. The durations of component phase of rice cultivar ‘Seomjinbyeo’ were the almost same
periods at 0.1%, 0.3%, and 0.6% of salt, but in ‘Chilseongbyeo’ cultivar the G1 and G2 periods were
shorter while the S period was longer at 0.3% and 0.6% of salt.

Deoxyribonucleic acid(DNA) and protein synthesis were increased while ribonucleic acid(RNA)
synthesis was decreased with increasing salt concentrations at Chilseombyeo roots. In Seomjinbyeo
roots, DNA and RNA synthesis were decreased while protein synthesis was increased with increas-
ing salt concentrations. These results suggest that DNA, RNA, and protein synthesis may not af-
fect the MCD in rice, but the increase of protein synthesis may be related to the salt tolerance of
rice.

olal7bA} ¥ o RHENR S RHFEEC) FF B Y] Rgol LA eR kAT #8] W

o ojgon, o HiEd o3 EH KEERL WG] BERE = RET —ie] MEL MIE
A RREC HES Ho2 BaE T Ak, o] olubi A (rEe FrRoh 1 e R s
webd Biols EETEY g H2e T eo =ed g Aolg Az@)

ol Hikol] Be Hhol AFYT A HiKol ol Tl ek 4IRS B E Qoht &4 4ol ]
ThI0) —gol A B RO} MBI o] % S Wb emsol onl, viol ML M B
Ho2 FRHE BRol WS Bl mEE K% A FRET BED A shole. AY o}

H3 gon, o #RE MM T MRy & 2 b T R Mo MRl

o] XL 19914 S B K B BT BB R T ol kst R E A
* PapAERE REER MEEHF (College of Agriculture, Chonbuk National University, Chonju 560 —756, Korea,)
= 2B ¥ RN (KA E R 1) (AFL93°92. 6. 17

-397~



gaiA EERDTEY olzid MRS M
o e MiAAT dolui, e MEETT F
Mo FAZE FREE PSS MmiAget g
t}. Howarde} Pelc¥ o] 19534 322 MifE
EHE G1, S, G2 2 M phased] 4Ef =2 B4 3}
o @&tk Gl, S, 28] 1 G2 phaseE &3
o} f#¥(interphase) gk1 3tw, o] K7} MM
#e Effste HiMos Ao o WL
j@goz HOE #E BE T F oM 3
o= fkik #i(resting gtage) 8 28712 ok 2
Hu} o] #if Ftol Mis MRS AT &
L2 HEAH ERS EEsA #1771
fiolth o] mifiol T EMEIERS EigiE DNA
®mo] &7t "k

G1 phase= DNA 8! gigiglnx 3bs, o] fF
#iol DNA gzl =adt EF, = DNA
polymeraseZ} &5 fEE™, EI auxind °]
o) B E A0S PEiShe hormone 0 2 e
#r}®) S phaset= DNA ##5 = Bz DNA
s FEol 57} Bt} G2 phase= mitosis #E1HHA
2, #73] cytokinino] B-& el A AR E R
o2 dHA Jgou, obx 1 fefe] — MR
wro} So]x] k1 12 M phaset BMEEC R
nfe SLBRES BE T 5 e BEE 3 1Y
7y ¥ el MR SR E = ol o] U
BiEE B8, I SREA goH o &
PR #ATH R FErh 6 ) g gRE M
phasezt 7H¢ &oni, fity o] tEEo) vtk #igE
# 2 phase?] #ifo] 2t7) TEch 1D fEyol s
HZFE stressg ¥4 =W Gl phasest G2
phase”} stressoll #mstAl fEMASte], cell cycle
o] G1 phase®} G2 phasec+] arrest¥v], S
phase2} M phase+x= stress FolA % fjfEo)
a9 K EAS 22 & 9 74x #garddle
2 FRgolM A £Edd ZEs BRE Fmst
o AF BEE A doh olyd mEmA
stressol| %%t RS HEsledE YR %
ERHIL vl o £F oA kA, B2 %
EFE YAHETE 2HOR WEste Fiks)
of fvhil BadErh o213 BN £EH &
L] MMAER] Mmool BS Ee st

WA RERSITE I AR E

whEbA] & AN A Bl Y Hd ok B
ol 553 A7} EaEEe wet Gt e M
fsERAS olo] AHmEslE DNA, RNA, 2183
protein& &g BT RNA 2 BoHARK %8
b7} o] Bigo) AEXE FHESAL.

¥ R HE

1. #ptef g

mPEE o) il S Japonica®! fE<l
AR 9 mTEEME o] iKY 35 U Mg
9l AW o Rk SHMEES MEE 3to
BompEed e MRAME fiEstA D
BTS BFEAT7 S8 24merg Bl wtas %,
30+1CY BT BFKAAN BRERZ BFEAH
th % 2—3mm A R F EFste] HHiRE
7b &% 0%, 0.3% 2 0.6%7} &FE Hogland
BuEel wnE Petri-dishel] &7, 20£1C BE
7} MEFE RS A RIRAA £4& wBAA
—%E EaEEA HAS 4rm F= R
HHES MIEME WEs7] Y98t SH-thy-
midine{1.0 uCi/ml, sp. Act. 5mCi/mM,
Amersham)e] &HE &Rl £74M 3098
pulsingA)Z] #¢] thA] Hogland iE#AA 247)
A7 BER EEAIZ 202D iR g ol
A% = DNA, RNA 28 3 proteing #ij%E 517)
$5te] DNA #iEE#E S *H-thymidine, RNA i
EHE2 3H-uridine(1.0 uCi/ml, sp. Act.
30mCi /mM. Amersham), 123 protein FiEE
g “C-leucine(50 uCi/ml, sp. Act.
5mCi /mM. Amersham)-& z+z} g9 HKmdk
%, Bl HEHE A £H&59 BENA SR B
o+ st KB E FERISATS

2. fmEEHR Al

EEPQ Mite 3 A7 MRoE 268 7R
£% oM} el It Rl E 2E A
¥+ Carnoy BIE® (gracial acetic acid:etha-
nol=1:3) 22 A E<L FimAA EET %ol

—398—



HEE A kst 1 N HCIZ ks #%
AlZl th&, Schiff's reagent & 315 ch1S)
e REE 6% pectinase® #ALAIZ %0l
gelatin® 2 #AE slide glass¥oll squashdted
ST 9 el REE FAASIED 349
slides= dry ice $lof & &} AT H, cover
glassE w|oJU] 3L ethanol seriesE A H ch.

Autoradiography+ Kodak NTB liquid emul-
siong St  #ZATsI T Emulsione®
coating®h= 1R BEES 2B TAA 17319
t}. Ethanol seriesZ A3 slidets #E#EKk7F S
1= coplin jarol A & slide® 4—5# coating
AlZ Tk, Coating® slide= test tube rackel 4] &
BAIZ] TR, JBo] EETE AARAA 24X 3 RE
St #gE slidew AR Tty gt B
ol FulF TIZ ¥EAAT ohg, 4C HRUEN A
1087 REFste] Fii(expose) Al ZTh Fwie
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Fig. 1. The mitotic cycle duration of rice Seo-
mjinbyeo root meristem as measures
with 3H-thymidine,
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Fig. 3. The mitotic cycle duration of rice Seo-
mjinbyeo root meristern as measures
with *H-thymidine at 0.3% NaCl.
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with 3H-thymidine at 0.6% NaCl.
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ol@ oM, G2 9 M phase®l #iFIe F—3kA 1}

Table 1. Duration or mitotic cycle and compo-
nent phases in Seomjinbyeo root tips
at various salt concentrations.

NaCl concentration (%)

Phase
0 0.3 0.6
————— Hour

G 3.3 3.5 3.5
S 3.8 3.6 3.6
G:z 2.8 2.8 2.8
M 2.1 2.1 2.1
T(cycle) 12 12 12

Table 2. Duration or mitotic cycle and compo-
nent phases in Chilseong-byeo root
tips at various salt concentrations,

NaCl concentration(%)

Phase

0 0.3 0.6

Hour

Gy 2.6 2.5 2.1
5 5.2 6.2 6.0
G2 2.3 1.6 2.0
M 1.9 1.7 1.9
Tlcycle) 12 12 12
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fERE o] ol A E m-RNAS] & kol #f= =
RoZ #Hi&Hdv) S RNA AR #{p)
T MR pro] ¢Id 22 RNA &l
wHEd € AAE MRl 4%e RNAYF 5
23] 2 v 1A= MlgaRe] EFEMOR #
757 W7oz St 16
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s ek BAKE Amol BhmEx, A2

Table 3. 3H —thymidine incorporation into DNA, *H —uridine into RNA, and '*C —leucine into pro-
tein as DPM per 20 rice root tips to various salt concentrations for 8 hour incubation.

DPM /20 root tips

Varieties NaCl(%)
DNA RNA Protein
Chilseong-byeo 0 21,441 (100) 1,402 (100) 151,038 (100)
0.3 33,759 (157) 876 (63) 202,707 (134)
0.6 36,985 (172) 857 (61) 233,577 (155)
Seomjin-byeo 0 10,903 (100) 1,137 (100) 175,642 (100)
0.3 9,351 (86) 1,092 (96) 237,676 (135)
0.6 7,593 (70) 806 (71) 233,167 (133)
Note, ( ) indicate percent of control,
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