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ABSTRACT

The efffects of the defoliant and desiccant dimethipin(2,3-dihydro-35,
6-dimethyl-1,4-dithiin—1,1,4,4,—tetraoxide) on the passive permeability and osmotic ground
value of onion(Allium cepa L.) epidermal cells were investigated by plasmometric method.

The osmotic ground value and the water permeability of onion epidermal cells were
decreased by 9.8% and 41.2%), repsectively, and the passive permeabilities of nonelectrolytes
—urea, methylurea, ethylurca and malonamide—were also decreased by the range of 15.7% —~
57.8% after treatment with 107 M dimethipin.

After treatment with 107*M dimethipin, the osmotic ground value and the solute permeabi-
lity of onion epidermal cells were also decreased by 3.7% and 24.5% ~48.8%, respcenvely, but
the water permeability of onion epidermal cells was increased by 8.3%.

It was suggested that dimethipin treaument modified the cell membrane of onion epidermis.

&

E 4

Dimethipin(2,3-dihydro-5,6~dimethyl-1,4-dithiin—1,1,4,4—tetraoxide) = 7 =} Solanum  tube-
rosum L.)8) B A ZA L B3 Gossypium sp.)S] FHFAARA Ex ghxatol] oSl A
Ao g 283l preemergence herbicide 249 Z-Eol ol Ao deqel(Bell et al.,
1975). ulobulz}, dimethipin® 73 (Phaseolus vulgaris L.) =+ coleus(Coleus blumei L.) 3%
o] gEFel A cellulase?] €48 <7 a'} £ % (Reid, 1976), 8 F 45 AASHA olH T &
= e a5t 4 4R vtn ghoh(Keng and Metzger, 1985). Dimecthipinell &3 o5
(Glycine max L. Merr. cv. Hill)2] 47 of# = o] 4} B 234FFE o 4bell qhefshe Bt
9] o] Asgo s Jepls Ao® odedA L 3dsH(Hoagland, 1984). FH-Zoll = 2
(Hordeum vulgare L. cv. Bacedong)®] ol & A 7ol =gt dimethipin®] A E 3o} of Fof &

¥ B ATE HEATARY ATy RER o] Relal A4
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529 azpdg 24 94 Askge] dedFrh(Lee, 1987).

Dimethipin®| 7FA= T8 4 &84 Z22 sht2A4, M (Oryza sativa L.)4] 45 £E x5
4 d4e T 7 Ye (Ames er al,, 1982), W9 B FEA 7] Fap)e] 2T 3H
£ARL 2 T SG7IA & Fol A ek olep L AzAEAL B4
728 ZAf, ®BEAZ ol-&sudl AElE 149 ool o] rhgalA s Erh

1

(Technical bulletin, Uniroyal Chemical Co., 1982). Dimethipin®| o| &3 T3l F= %9
opfl A T o] 2wl ATHEY HulH e YHEA FAbe ofd B god, 53 4
28 wrEaEel gas AFE AY o] FejAa] e AAHo|r},

Az Bals s oo TR 8 A Ralsle 29 Rl 4l Hel 2A 2
ghaleh Fe wAdae] Sabs =) QA gl wFA $919 d3ke AA v
(Collander, 1954; Wright and Pietras, 1974). Z7F, ] 2412} 282 f71 85 28 A Al
Zope] Faxrsh WE 4 9ok el (Chung, 1980; Feng, 1974; Stadclmann, 1977). ¢j=4
Lol A &l Sl= dimethipine] Al £=2| lipophilicdt phases} 45243 71542 F2

¢

g Aog nalel weld, B dg4 A= dimethipine] VR £ AZA) 249 B o -89 5
= A oFu} %3] £2| osmotic ground value(Og)oll P1Al& dimethipin®] 9 8F& ZAFSIR of-&
7 vlRal 2 & o) &3l passive permeabilivyell 2§ & A@ stz skl
HE 2 Ak
BEMH. £ A4 A8 okab(Allium cepa L )= 271l A Foll 4 FUsted AR
B3 Aew BE Aol AyA Biho HEEs T }%'5}931‘*}

O
Al

deldt AERZ #iFY REYES tmmX6mmE A8 ohE, 5SmME CaCl7t Z 3
25mM3| KCl-§-44l ¥ aspiratorg ©|$-, 547t 2ahsle] MRk ol T2 & A A4
A #sl el 3N frz Al abe] Rl & folshl el frEA e f 8 dold ExAdHEL 2
Aol AR ohE 2o golof] 16417 ok FiFA 7l T Ao st o “ﬂ "LFA: Sl

a Hgloll 4] Q& A2 A2 3 Ao HEE FHE AH3 o 24 7133 2| =
A& #2135+ v (Lec and Kwon, 1982; Moon, 1983 Stadelmann, 1966).

Dimethipin®] X2l. oksl Es|A Eo] Fal5el vl & dimethipin®] o 84 £413k7] $lsle
10mM CaCL#} KC1Y 1% sucroseﬂ- Fg5 2.5mM Na—, K—phoshate 258 (pH 6.0)4ll
10°M~107"M H#919] Fx7t 5 =% dimethiping # 7F8F o8 & -850 oh HEEN A =
dimethipinak-& A A8 €4 & AP%—‘SP i, Azl 25T, EAelA A3 ch

Osmotic ground value(0g)2l =&, Dimethipin®] 2|7/} T BEFHHF L 214 0.3M =
Sofof] 2087F - vhg, w4 0.8M2] £Eof £oof FA o 147 B¢ ERESEE
Ach o)FA FulHE YA E perfusion chamberdl] ¥o] 233l 0.8M2] TE 5 g5 4k
go] dojd AR Al YA FEE FTFate] FF At S "R (x400) 82 ¢
2712 RAH AZE Zzk EMES Ao, 429 & 9 42 AolE A3V osmotic
ground value(Og)E 789 tH(Stadelmann, 1966). o] =, = dfvlc} 10~207H4 9] 4| L E o
4o 2 514 =H(Chung, 1980; Kwon and Son, 1984).

T2 U BEFRTO FH. FEFIEE Mt B BEEYIAS 0.3, 0.6, L1 1.0M

SES ~]cn 2, ]—H
‘o o o oL
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e dEaA FAYT A2 20, 30, 6024 Fo} FEHI @2 FHAG FHo L
ZA A REESBES 9237 3, perfusion chamberell 4 0.6M T vt L 5317 o

ol = FERES Ao] w3 a e 4l%E35HY ol (Stadelmann, 1966).

Utrea, mcthylurea, ethylurea ¥ malonamides 4H£3; £ F3lE 482 227} Tl
8 5)45¢ 0.3, 0.6 ¥ 0.8M T $8os AFA L8 Ao g, 0.9 osMol| sl
dohe 279 $49 BUE B A doluit HA Aol M3k uw F 59 &
D=5 AE319 oh(Stadelmann, 1951).

Osmotic ground value(Qg). Oge Al 2 F= F-& 429 ARHY AL dbedsle A=
(Stadelmann, 1966), Al W] 24 &2 o].23 ke El

215t g & a] of=l A £ Oge HETol w8l 9.8% 4Lt 1, 107° W3] 107MY] Wil 4
£ 1.0~3.7% Z&359 cH(Table 1).

okstel Al Eell dolA IAA Ml &3 Og2l F7He 1AAC] 27t o]-& F9) Zalq)
1™ (Lee and Kwon, 1982), Ca** 3} benzyladenine® 2]l &g Og2] F7} 94 o] 29 &
ol 71813 Aol 2t F rH(Moon, 1983). Og?l HEp= o] gle] 4] £4 o].2

Fru T
g @A A & o], dimethipin(107°M) & g]el] £

A 7+ 3l 2= (Feng and Unger, 1972), ] &3}
Zela & Ao

Ed
& 0g?] #Lc AZRFE o] 2o] +5H

Table 1. Osmotic ground value of onion epidermal cells after treatment with varions concentrations of

dimethipin
. . O X 1073,
Dimethipin, M osM

0 429+3.7

107 415x£7.0

1073 427+7.0

107 413+4.0

1073 387%4.0

More than 20 cells were evaluated for each experiment. As plasmolyticum, 0.8 molar glucose was used.

FEU5  cofsto] Eol4l el 107M, 5X107*M, 107°M2] dimethiping b 2] &
25 24359 ek (Table 2). 107'M Y 5X107*M2] dimethipine & F32& 2+
6%, 10.9% F7F41Z 20t 107°M2] dimethhipine 41.2% 2r&A1Z ) Dimethipin(107°M)
k ES|@RAME i FIHEF T7% 47 8k ek wE).
Azehg 53 28 B3 AET2 lipid phase® &8 54 E4al #4lo]r]
(Stadelmann, 1977). =, 29 Ax4 T3 L5 & =9 lipid4d % 5 sElgLo] o
nha) & &b ghsldo] A gk water coefficient®} water partition coefficientel] #]
(Peterson, 1980; Finkclstein, 1976). o] 2t 2t#xle] Edfl | dimethipin 2| = 918k +E E 3%

f
4 -[01'
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Table 2. Water permeability constants of onion epidermal cells after treatment with various concentrations

of dimethipin

. . Water permeability
Dimethipin, M i
constant, x 107* em/sec

0 8.3410.6
1071 9.03£0.6
5X107* 9.36£0.5
1073 4.90x0.6

Each data represents the mean®$.D. from 3—15 experiments.

Table 3. Solute permeability of onion epidermal cells after treatment with various concentrations of

dimethipin, measured in 107® cm/sec

. . Solutcs
Dimethipin, M Urea Methylurea Ethylurea Malonamide
G 3.71£0.2 30.6+2.0 145.9£30.5 0.6310.1
107¢ 3.40+0.2 37.913.0 110.0+20.3 0.40+0.1
1072 3.1410.2 20.0+1.9 121.4+17.5 0.51£0.1
107 2.80+0.3 21.02.0 74.7+28.7 0.34%0.1
1077 1.9810.3 12.9+2.4 123.0+14.6 0.41x0.1

8] zZrA+= dimethipine] o=} F3]4 £ 9k lipid phasedll =837 =) Folz} Holxr, B3
1

lipid®] A+ Tl A wstFasbed] 42 dae FAde] ¥ Ao® Bk

88 EAE.  Urea, ethylurea ¥ malonamideol] ®3F okst 59]4 2] FalE+ dimethipin
A2 5 dol o, methyluread] 7-9- 94 10°°ME Al &j gt 2E ATl 4 FrEst
wolzlcl. 10°"MESE 107°M H$ 9 dimethipin® urea 8.4~46.6%, ethylurea 15.7~48.

8%, malonamide 19.0~46.0%”‘5‘| A7 3 53 EE AAAH I, methyluread] 7% 107°ME
Be 107°MS] 9ol A 31.4~57.8% 7+4A)F vH(Table 3).
Feng(1973)-2 7] &lo] dimethylureaﬁl- malon_amidei?—] FaEd = wiE d2s]A %3]-
o, AF494 thioureadt uread] FAEE 71417 A L= Hol 7lu]gle] ofz} &)
9] il Lol o 3k viF vl 319 “f} Chung3} Kwon(1982)-% alantolactone®] °O7=E}-_:—_i-.:4
A Z 9] methylureadl] & F3=5 Z714 % 2} malonamideot] o3 Bt EE zh44 3 A,
o]+ alantolactone| Al £2+2| lipid phasecll 2F83F Aaleli 492, 1AA FE3F oFs) Eo]4
2] methylurea®} malonamided] 3 T34 & 2447 P2 Beol JAAZL Al 229
phaseel] 283 Z3k2 345 9 vh(Lee and Kwon, 1982).
R Ao A dimethipind methylurea, ethylurea ¥ malonamide®] =& zhdA]Z vl o]
2} 28 A 3= dimethipine] oo} E5)4 £9+9] lipid phaseol] ZH8-3F #F2 2 2 gle), Eal
dimethipine urea®] F#4%E F4] zr&AFHdl, o]+ dimethipine] A Z3he] whd 2l ool
kg v H-&& A4 Foh, Table 39 Aztell A 449 Falz= £49 EAzgd &

Aol o3y A} ApaAA S Zervhke Adl 7128 (Chung, 1980; Wright and
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l _I_IITTl_ll T T IT 1 lTlllllr T 17 f Tlli]”t T f
10%= A Control ’T B 10°M dimethipin C 10°M dimethipin 7 =
S y=203x-009 y=208x-0.21 y=202x-019 3
- r=992% r=97.3%g r=997 % .
f D —
0
10 =
= 3
|: —
~ =
- -
10° = =
= =
N ]
%: AR IR
o S - A . . 10
16” = 0 10 M dimethipin £ 10°M dimethipin T o Malonamide
E o y=197x-025 | v=2.01x- 025 ] - riaLonamt
C r=983% r=995% | @ Urea
B - 1 o, Methylurea
10 =
= 3 wm, Ethylurea
C ]
- 4
10°E =
Feovvt g rpd A ovpd g1
10 10° 10 16° 107

PARTITION COEFF. [ETHYL ETHER/WATER]

Fig. 1. The correlation betwecen ethyl ether/water partiion coefficient and permeability x(molecular
weight)!

Pietras, 1974), (F-3h4)X( —"‘%RP% rezh 249 RujA Febe] ARR3A S Collander(1954)
o] 4ol we} log-logF® el e] 24§ Ad=H(Fig. 1). A7l A 71-&71< =] 4549
2712 veldth Ethyl ether/water?) SofAloll w5t FofAl 8 A}-Gsled 453 A4l 4
34 4= (Fig. 1)7} olive oil/watcr®] &oiA] & o] 88t 7SRl A vietgho} =42 7187
£ T &elAl 2bololl A wldAl vhebykut,

Dimethipin 5] 2] F oF=}2] Z5l4| Fol 4 28] Rz Halel] 7] xsted AFET A

rl‘.:
o
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47 Fig.lol4 By ale)l zre] wlZ 7o} ATz Aojrk AA velbytch Collander
(1954)4 Aol wal AL 71 %) Wie e L4 wslel sbae] ¢y & El,
dimethipin 2] % 2419 7|7 W3lob 2gtelbd, dimethipinel] ¢ 8 Al 2 2o £442 4
xS 9 e ® qAA

5 24 A A dimethiping 21 q b A T YA 5] A g
I, 983 E3rt A7kl A4 A2 dod A, dEd EHFANE replasmolysiss B & 7
= AT v de] As)E whx) e AlTL AAY 5 919 vh(Feng, 1974). A LT vhelzlo]
dimethipin& 9] E3)4 Zoll 4 OgF ¥Rl T2 5=, 4 FITE p44Foh
ol & dimethipin®] 4| 28] FAA o FkE w|Al 2

—1m

Dimethipin(2, 3~dihydro-5,6-dimethyl-1,4-dithiin-1,1,4, 4-tetraoxide)o] kst Hs]M £2 osmotic
ground value(Og) Y passive permeabilityel] ®| 2= o3k FA5Hdch 107°M2] dimethiping- oks} B3]
A28 Qg T% —'T:—EF‘:E- 27 9.8%, 41.2% #A4£AEZ, B3 (urea, methylurea, ethylurea,
malonamide) F3E% 15.7%~57.8%2] B9 = 2247w 107'M9 dimethipine 8 3T & 8.
3% TR, Ogeh 3 S EE Z7 3.7%, 24.5% ~48.8% #4417 vl Dimethipin2 oFsh 1-]]1
ahel 4 Aol zHEaled A To] AT E Wizl o= Rald

2 E M

Ames, R.B., A.R. Blem, ].M. Przbylek, A.W. Walz and D. Jackson. 1982. Dimethipin : A unique plant
maturity regulator for rice and sunflower. Proc. 1982. British Crop Protection Conf. 2 : 563-568.

Bell, A.R., R.B. Ames, R.W. Neidmyer and A.D. Brewer, 1975, UNI-N252, a new harvest aid chemical
and herbicide. Proc. Notheastern Weed Sci. Sec. Conf. 291 183,

Chung, LS. 1980. Effect of BASF13-338 on drought tolerance, osmotic value and passive permeability of
cells from Hordeum vulgare L. cv. Baecdong. M.S. thesis. Seoul National University. pp.1—49.

Chung, 1.S. and Y.M. Kwon. 1982. Effect of alantolactone on the respiration of potato tuber slices.
Korean J. Bot. 25(2): 65-72.

Collander, R. 1954. The permeability of Nitella ccells to nonelectrolytes. Physiol. Plant. 7 : 420-445,

Feng, K.A. 1973. Effects of kinetin on the permeability of Allium cepa cells. Plant Physiol. 51 : 868-870.

Feng, K.A. 1974, Changes of onion epidermal cell permeability due to the treatment with Alanap. Physiol.
Plant. 32 : 311-314.

Feng, K.A., and J.W. Unger. 1972, Influencce of kinetin on the membrane permeability of Allium cepa
epidermal cells. Experientia 28 : 1310-1311.

Finkelstein, A. 1976. Water and nonclectrolyte permeability of lipid bilayer membrane,s j Gen. Physiol.
68 : 127-135.

Hoagland, R.E. 1984. Dimecrthipin(2,3-dihydro—5,6~dimethyl-1,4—dithiin ~1,1,4 4~tetraoxide) cffects on
soybean seedling growth and metabolism. Plant Cell Physiol. 25 : 397-405.



June 1988 Moon & Kwon: Dimethipin on the Permeability of Onion Epidermal Cells 119

Keng, J. and J.D. Metzger. 1985. Modification of dimethipin action by light. Plant Physiol. Ann. Suppl.
77z 152,

Kwon, Y.M. and J.H. Son. 1984. Effects of low temperature and BASF 13-338 on the osmotic ground
value and solutc permeability of barley coleoptile segments. Proc. Coll. Natur. Sc., SNU.
9:117-125.

Lee, J.S. 1987. Effects of dimethipin on the growth of barley seedlings and the electron transport activity
of isolated barley chloroplasts. M.S. thesis. Seoul National University. pp.1-35.

Lee, Y.S. and Y.M. Kwon. 1982, Alteration of membrane permeability by IAA and Ca*™* milieu in
epidermal cells of onion bulb scale. Proc. Coll. Natur. Sci., SNU. 7:123-132.

Moon, B.Y. 1983. Effcct of benzyladenine on the osmotic value and passive permeability of epidermal cells
of Allium cepa. L. M.S. thesis. Seoul National Universiry. pp.1-46.

Peterson, D.C. 1980. Water permeability through the lipid bilayer membrane. Biophys. Biachim. Acta
600 : 666-677.

Reid, P.D. 1976. Effect of UNI-N252 on abscission and cellulase activity in Phaseolus vulgaris. Proc.
Northeastern Weed Sci. Seoc. 301 147-151.

Stadelmann, E.J. 1951. Zur Messung der Stoffpermeabilitit pflanzen—protoplasten. I Sitzber. Oester. Wiss.
Wien. Math—Naturw. k1. Abt. 1. 160, pp. 761-787.

Stadelmann, E.J. 1966. Evaluation of turgidity, plasmolysis and deplasmolysis of plant cells.
In: Methods in Cell Physiol., D.M. Prescott(ed.), Academic Press, New York. Vol. 2. pp.143-216.

Stadelmann, E.J. 1977. Passive transport parameters of plant cell membranes. Jn, Regulation of Cell
Membrane Activities in Plants. E. Marre and Q. Ciferri(eds.), Elsevier/North-Holland Biomedical
Press, Amsterdam. pp.3-18.

Wright, E.M. and R.]. Pietras. 1974. Routes of nonelectrolyte permeation across epithelial membrane. J.
membrane Biol. 17 31 293-312.

(1988.2.15. &%)



