@HE 12(3) 1 261~270 KJWS 12(3) : 261~270

PREM EEFE 8T BRNHE
& ¥ B

Crop Injury (Growth Inhibition) Induced by
Herbicides and Remedy to Reduce It.
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ABSTRACT

Many herbicides that are applied at the soil before weed emergence inhibit plant growth soon after weed
germination occurs. Plant growth has been known as an irreversible increase in size as a result of the processes
of cell divison and cell enlargement. Herbicides can influence primary growth in which most new plant tissues
emerges from meristmatic region by affecting either or both of these processes. Herbicides which have sites
of action during interphase(G,. S, G;) of cell cycle and cause a subsequent reduction in the observed frequency
of mitotic figures can be classified as an inhibitor of mitotic entry. Those herbicides. that affect the mitotic
sequence (mitosis) by influencing the development of the spindle apparatus or by influencing new cell plate
formation should be classified as causing disruption of the mitotic sequence. Sulfonylureas, imidazolinones,
chloroacetamides and some others inhibit plant growth by inhibiting the entry of cell into mitosis. The
carbamate herbicides asulam, carbetamide, chlorpropham and propham etc. reported to disrupt the mitotic
sequence, especially affecting on spindle function, and the dinitroaniline herbicides trifluralin, nitralin,
pendimethalin, dinitramine and oryzalin etc. reported to disrupt the mitotic sequence, particularly causing
disappearence of microtubles from treated cells due to inhibition of polymerization process. An inhibition of
cell enlargement can be made by membrane demage, metabolic changes within cells, or changes in processes
necessary for cell yielding. Several herbicides such as diallate, triallate, alachlor, metolachlor and EPTC etc.
reported to inhibit cell enlargement, while 2, 4-D has been known to disrupt cell enlargement.

One potential danger inherent in the use of soil acting herbicides is that build-up of residues could occur from
year to year. In practice, the sort of build-up that would be disastrous is unikely to occur for substances
applied at the correct soil concentration. Crop injury caused by soil applied herbicides can be minimized by
(1) following the guidance of safe use of herbicides, particularly correct dose at correct time in right crop,
(2) by use of safeners which protect crops against injury without protecting any weed : interactions between
herbicides and safeners(antagonists) at target sites do occur probably from the following mechanisms @
competition for binding site, @ circumvention of the target site, and @ compensation of target site, and
another mechanism of safener action can be explained by enhancement of glutathione and glutathione related
enzyme activity as shown in the protection of rice from pretilachlor injury by safener fenclorim, (3) develop-
ment of herbicide resistant crops ; development of herbicide-reslstant weed biotypes can be explained by either
gene pool theory or selection theory which are two most accepted explanations, and on this basis it isdikely
to develop herbicide-resistant crops of commercial use.

* WL ABRE MBI KSE MEF Dept. of Agronomy, College of Agriculture, Kyungpook National University,
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Carry-over problems do occur following repeated use of the same herbicide in an extended period of

monocropping, and by errors in initial application which lead to accidental and irregular overdosing, and by

climatic influence on rates of loss. These problems are usually related to the marked sensitivity of the

particular crops to the specific herbicide residues, e.g. wheat/pronamide, barley/napropamid, sugarbeet/

chlorsulfuron, quinclorac/tomato, Relatively-short-residual product, succeeding culture of insensitive crop to

spesific herbicide, and greater reliance on postemergence herbicide treatments should be alternatives for

farmer practices to prevent these problems.

Key words : Cell cycle, cell division, cell enlargement, mitosis, mitotic entry, mitotic sequence, interphase,

spindle apparatus, microtubles, growth inhibition, crop inury, disruption, safener, circumvention, compensa-

tion, glutathione, herbicide-resistant, carry-over, gene pool, selection theory.
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Time (years)

Fig. 1. Theoretical build-up of soil residues of a
herbicide | A, decay cure for 70%
disappearing per year . A’, cumulatie resi-
due if reapplication at the same rate each
year (the maximal residue rises little after
the first year) ; B, decay cure for 50%
disappearing per year . B’, cumulatie resi-
due rises towards a maximum of twice the
annual rate. (In each case, the annual dose
is 10 arbitrary units) (From Hassal, 1990)
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GROWTH INHIBITOR
HERBICIDE ACTION
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Fig. 3. Scheme for categorizing the mode of action of growth inhibitor herbicides(Hess, 1982).
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Fig. 4. The cell cycle in meristematic cells. G,=
Gap 1, S=DNA synthesis, G,=Gap 2, M
=Mitosis. G,, S, and G, are interphase.
Mitosis (M) consists of prophase through
telophase.
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(3) 1e%hel AHEYE Z7}

A2y HMpEEAEHZ L4 3le bras
sinolidex A4A o2 A5F FFolxe ofFd
FLE R AL, Hiddely AEME EH
Heoz A4AE FAG dFel ¥AY BREX 5
< AHelste =754 AH8AE LI
W EFEB S 4e 3ok, Brassinolideo) @ %
2l& 24h AA AHelslz 5-79 Fol simetryne,
butachlorvt pretilachlor& *2|dl WE- =
A ARG dedl o] AL brassinolidest ¥
o] AT BEES FiELAIZ] Zo)7] wi-Feltt.

2ol AZAZe] WA disle o
triazineAl BREBIE Hostd BEATEINE
glutathiones] & idle] BL B} Qict.
£3] glutathione® BRE® BEF ol kK
B 4 2Foly ofFAbriae] EFL £
H, ey F23 22 BALENLG HE
Fedl F8% 4L e AoE YA o F
9] Aoy 715E U3 e AL BREH

BERAA T8 48 seld Azdd
glu+cys
. ATP : @
ADP+
Pi
. y-glu-cys
ATP X / gly
ADP+< ®
H y-glu-cys—gly @
I II ® gly
) -glu-cys
@ y-glu-AA+cys—gly y7gl g
glu+cys—gly
l @ AA O ® cys
cys+gly glu  cys+gly 5-oxo-proline
ATP«
ADP+Pi
glu
Fig. 5. Synthesis and degradation of glutathione.

Possible path of glutathione metabolism in
plant cells. 1, y-glutamylcycteine
synthetase ; 2, glutathione synthetase . 3,
y-glutamyltrans-peptidase ; 4, GSH-car-
boxypeptidase ; 5, y-glutamylcyclotrans
-ferase ; 6, 5-oxo-prolinase : 7, dipe-
ptidase. (From Rennenberg, 1987)
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Glutathionee A £9 A X Ao} dZalo] &
3ed mRNAS HHe 23l AAHEHE= Axd
xS Zgeg AAdEE Aoz oduix o
a3 5% glutathione?] 4 ¢4-S Hehlles 22
2 glutamine® cysteine®] y-glutamlycysteine
synthetaseo]| ] 3le] y-glutamylcysteineo] =3

of 7] ol glycine& & 7F3dte]  glutathione
synthetased] #8o2 A4ty e} (Rennen-
berg, 1987). £3 opretilachlorel] HBEHE

fenclorim& %Al 2/d4 glutathione°] v
glutathione#al G4 2] Alo] Folslo] pretila-
chlore] o |ERHES AAYyctn LoEAUG
(Han and Hatzios, 1991).

3) EHE N Wi

EHME el s ez 24 BRER A
glekakol] A-Folle wAE T 2 dg WA EA
e A EHME el ot HEHY WY
BHol: RMETF EolE3 Wike|Eoz A
I Yrt.

(1) &%F E# (Gene Pool theory)

A-golle WA 7 7 F bl jET Fo H
b BAA EHYE o) Hokn FAde Aol
AT £ ol&oltt. &3] triazineAl 9| atrazine
EhE A Ee) 2dE JS5AY D, EHE 264
Hxd olo| =2k 27]7} serineol A glycine2 2
olfloj A AAH Aoz d{FHH(Bettini et
al.,, 1987). olzg WPl A Fele
atrazine® & a7} Eo}sic},

(2) #WikR (Selection thoery)

RATF £ ol 27 AEA 7 Ho4
L pE® EH M biotypeo] 713 &Asn ot
E ol &olch. EHM biotypeo AL HFAnt
AgH | A ARl 44T Heo] ohdwl £
WHEE7) 7 triazined BREHE d4o2 A&
el zhaA A]Bo] MASDE 449 EHK
Hcko] WAA FHrhe o] Rolch, o}Fg <k}
ke BEMC) Al BREH A4y =7
dFdvize 100% HAE Erhssin 2 #Aa
£ Aol @A Hedl olFe] EHME %‘}--4 Kl
a2 oldAE Fsleiol ¥ 7 olrt(Ritter,
1989) .

3 2ol sulfonylureavt imidazolinoned ¢l B
Bl EHM Mo YL omix FE4 ALS

alu

7 WE 5] o] 5 RREBol 1
A gkol A Aoz
Ho| HEF £ Helz Ay =
o 984 MA4Ee A
o},

4 BRREEGC 3 EIHE Fxe UYAE 9
sl @ -3 RESY #HS 93 @ et
o RfE @ BEH Bkt EH @ 54 BRER
of BikxEA % HMEE A4 Zialﬂ'ﬂ ukA) 5}
= 59 FHae] Ut

For WHME EH] A N Ze A

} A= Uk, & BRERA A3 ERHE

o] Mure FAAole 44T Egot HA
54-:— Aok A2 BRE/Y Age] =& Hul7}
ARG AE AZsE J1E REE e ®iY

Fashvt EE/L TAS = BREMC HE i
# e ALe w92 EE BEEXC =
4 £ Zold. Triazined KRE®ol HEHHl
o} &4, glyposateol EHIHES] =l 7} gL

iAol 3low sulfonylureaX BREHll o3
EPE fF SAE & olslR Aoz 7idide,
RREH ERME Bt BRE - BEEE
Ho M el KR EpRETFY 5E
BEE wole] d2A Bl =ort Hojof ¥ &
ofo| o},

it OW do SF rlr

#frmol NEt REER WK

Hhietpol ot WEE BLESZ AT HE=E
sek BN REslH ARE 3 FE3 sbE
3ok, ol F A HEe=H AN HEBEN
o] e REME A&dd UAHoz siE
u, ol MHE B HEv UL 4 W7 A
ol BHMEANA #EE FEol AL APole
Abgatel @Rel FoAbge FAA o HERY
et & Figdta olo Ik, FHE AEFH
2880] AAY AZAH BES AT WL
71zke] 28 A& wole st & HA @
o Lol e Figol Folstd BES MBS oL
ot AR #HifE W BES o4 LB
ol = HERLME AAstced FET ¥y
of "k, viAZ RERY REHRES @&
A AL RrEBe ERE Aistdol @
o, EHEEES Xolv BREEY A4 B
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FHES AYAol 7 wWEelst. ATeE
23 o]&4q wio] # A 2EAAqh HER
tAel s B A Hed 1o REY
oA BWAESE AASE ol o el
dAG Pygol A&Ael e AFolY 29
olE WEEEME AL ALAEA, E7L
2349 4 Y& REHEGS BEHEA, T2 @
st 2o REFE AHEde o WHoR
wES EBY £ U 2 MR Fad A
& Agdte Fulo] HdE A F4ES UK Y
HBES RESE eizA AT 5 gled
A 44 #2449 4 A& Relth
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