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Physiology of Anthocyanin Accumulation in Corn
Leaves Treated with Metsulfuron-methyl
Park E.Y*, J.S. Kim*, K.Y. Cho* and J.Y. Pyon**

ABSTRACT

The objective of this study was to investigate the cause of anthocyanin accumulation in the
comn leaves treated with metsulfuron-methyl.

The accumulation of anthocyanin and total sugar was increased with the time after metsulfu-
ron-methyl application and with the greater herbicide concentration as well. The anthocyanin
increase was alleviated by the combined treatment of DUMU or the tank-mixture treatment of
metsulfuron-methyl, isoleucine and valine. Metsulfuron-methyl could not enhance the anthocyanin
formation in the nonchlorophyllous tissue in which photosynthetic carbohydrate production was
limited. Upon the exogenous supply of sucrose, however, the contents of anthocyanin was
increased in the both chlorophyllous and nonchlorophyllous leaf segment of corn without the
herbicide treatment. On the other hand, the herbicide itself did not influence Hill reaction in
vitro and photosynthesis electron transport in vivo. The anthocyanin accumulation by metsulfuron-
methyl did not occur in the corn mutants deficient in the structural gene of anthocyanin synthe-
sis, but comns deficient in the regulatory gene had the anthocyanin accumulation only in R-r and
r-r type. The above results suggest that the purple pigmentation in the comn leaves treated with
metsulfuron-methyl is related to the accumulation of photosynthetic carbohydrate which can sti-

mulate the regulatory gene related to anthocyanin biosynthetic pathway.

Key words : metsulfuron-methyl, anthocyanin, herbicide, acetolactate synthase(ALS) inhibitor, su-

crose
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Fig. 1. Effect of metsulfuron-methyl on the antho-
cyanin formation in com leaf. The herbicide
was foliar-treated at carly threc leaf stage
in greenhouse. Anthocyanin content was de-
termined in the second leaf. Bars represent
the standard deviation of three replicates.
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Fig. 2. The carbohydrate accumulation in comn leaf
treated with metsulfuron-methyl. The herbi-
cide was treated at early three leaf stage and
grown in growth chamber.(14hr photoperiod,
25C day/15°C night, 180,umol/m2/sec). The
second leaves were used for the carbohy-
drate analysis. Bars represent the standard
deviation of three replicates.
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Fig. 3. Effect of exogenous isoleucine(ILE) and val-

ine(VAL) on the anthocyanin formation in
corn leaf treated with metsulfuron-methyl.
Anthocyanin content was determined in the
second leaf at 7 days after treatment. Bars
represent the standard deviation of three
replicates.
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Fig. 4. Effect of diuron on the anthocyanin forma-
tion in corn leaf treated with metsulfuron-
methyl. Anthocyanin content was determined
in the second leaf at 7 days after treatment.
Bars represent the standard deviation of three
replicates.
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Fig. 5. Effect of metsulfuron-methyl and diuron on
the Hill reaction in thylakoid membranes
extracted from cormn leaf. Assay medium
contained 12.5ug/ul chlorophyll and 95uM
DCPIP was illuminated for 2 min with a
light intensity of 640pmol/m2/sec. Bars re-
present the standard deviation of three repli-
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Fig. 6. Effect of exogenous sucrose on the antho-
cyanin formation in chiorophyllous or non-
chlorophyllous corn leaf segments. The leaf
segments were placed on sucrose solution in
ImM MES buffer and exposed to continu-
ous light(77/1m01/m2/sec) at 25°C for 2 days.
Bars represent the standard deviation of three
replicates.
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Fig. 7. Effect of metsulfuron-methyl on the antho-
cyanin formation in nonchorophyllous com
leaf segments. The leaf segments were placed
on 1% sucrose solution in ImM MES buffer
and exposed to continuous 1ight(77,um01/m2/
sec) at 25°C for 2 days. Bars represent the
standard deviation of three replicates.
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Table 1. Effect of metsulfuron-methyl on the anthocyanin formation in mutant corn leaf"

Increased anthocyanin content

Com specics Genotypes ((A528-0.25 X A657)/0.3g fw/10ml)
YP445 (R-)RCIC2A1A2Bzbz2Pr nd”
YP449 (R-)RC1C2al A2BzBz2Pr nd
YP454 (R-)RC1c2A1A2BzBz2Pr nd
YP458 (R-RCIC2A1a2BzBz2Pr nd
YP461 (R-NRCIC2A1A2bzBz2Pr nd
YP474 (R-)Rc1C2A1A2BzBz2Pr nd
YP810 (R-g)RCIC2A1A2BzBz2Pr 0.003+0.001
YP813 (r-g)RC1C2A1A2BzBz2Pr 0.020+0.010
YP814 (r-)RC1IC2A1A2BzBz2Pr 0.458 +0.023
YP809 (R-)RCIC2A1A2BzB22Pr 0.171+0.009
Suweon 19 1.562+0.053

" The herbicide-treated com was incubated in growth chamber(14hr photoperiod, 25C day/15C night,
180pmol/m2/sec) for 7 days. Anthocyanin content was determined in the second leaf. Data represent the

mean * standard error of three replicates.

? nd : not detected.
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