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ABSTRACT

The main objective of this research was to use the biopesticide which had
potential antifungal activity against phytopathogenic molds of soybean seeds for seed
coating application. Sixteen seed-borne pathogenic isolates belonging to 8 genera and
five soil-borne pathogenic isolates belonging to 5 genera from soybean seeds were
used as test molds. Five selected plants were tested for their antifungal property and the
effect of plant extracts on germination of soybean seeds was also investigated. Based on
the antifungal activity and seed germination, the plant extracts which were effective
were found to be Acorus calamus and Eugenia caryophyllus followed by Stemona
tuberose and Stemona curtisii. The extract from Mammea siamensis was least
effective. Therefore, E. caryophyllus was selected because it was able to inhibit all the
test molds and it had no negative affect on seed germination. The active compound in

E. caryophyllus was eugenol which could be extracted by steam distillation.
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Eugenol at 1% was found to be the best concentration for seed coating since it
had no effect on seed germination and could control fungal contamination as good as
the fungicide, captan. The proper formulation for seed coating consisted of 1% w/v
eugenol, 2% w/v chitosan, 0.1% w/v lignosulphonic acid, 1% w/v acetic acid, 0.1%
w/v food colors and 95.8% distilled water at a proportion of 100 ml per 400 g of
seeds. The seeds coated with chitosan plus eugenol showed less phytotoxic effect on
seed vigor and viability than those mixed with captan and they were very effective in
inhibiting seed-borne and soil-borne fungi. Although, the seeds mixed with captan

exhibited better germination than the others but there was no significant difference.

After the coated seeds were kept for 6 months, the seeds blended with captan
had the highest tendency to control all the storage fungi for 4 - 5 months, followed by
the seeds coated with chitosan plus eugenol (3 - 4 months) whereas, the quality of the
untreated seeds was decreased by fungal infection during 1 month of storage.
Nevertheless, the seeds coated with chitosan plus eugenol maintained their viability
and vigor better than the seeds coated with captan and those fungi were inhibited

nearly as good.

The greenhouse experiment showed that the seeds coated with chitosan plus
eugenol had good protective activity against the infection by Alternaria sp.,
Cladosporium cladosporioides and Fusarium oxysporum.  Field experiments
indicated that the seeds coated with chitosan plus eugenol had lower percentage of
germination than those coated with captan and the control. Nevertheless, the seedling

infection of soybean could be reduced better than the untreated seed. There were no
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significant difference in the yield between the chotosan plus eugenol and the captan
treatments. Some chemical properties of productive seeds indicated that treatment of

soybean seed did not have any side effect on product qualities.



viil

A

d' a a d A < v Y o v w A A A
FOLIOIINUTUNUD MIAADULNAANUTAIYTTITNIVAAAIWHFINTWNDNITAIUAY

L 1 A 3 o Jo A
!f’])"f]i’]ﬂﬂiiﬂW%m@QlNaﬂWUﬁﬂjlﬂaaq

4
Q!%ﬂu HUNT BYNNT AITAIUY

%

=) a =) a A A
USyan ININTATAHHVUNA (¥IINYT)

d' = a a d
ﬂmxnssumswﬂsnmmmuwuﬁ
J a A
TONAITNTIITY AT. 1581 ALTDYT 'ﬂig‘ﬁWl‘lﬂiiﬂJfﬂi
1 4 v o 4 a
é}ﬂfﬂﬂﬁWﬁﬁiﬁﬂiﬂ AT. VYIAUU ﬂWILﬁaEJi NITUNIT

4 o w v I
919158 A3. AT NINYLYU NITUNIT

UNAnLo

9

Ay AA
N13YUY

'
[ a A

4 d’ = o W dy = A
GIQ‘]_]53E‘NﬂLWf’Jﬁﬂ']elTﬁ”lifﬂ’ﬂﬂl“lfi’)'i”I“If?]ﬂ1WTI3J1J§$E‘TTI‘Eﬂ1W1Hﬂ1§ﬂ’J‘Uﬂ3J

<3 A <

dy 1 A [ a’e'J A o &Y a QIdy
iwosne lsansvoawaanugnurdewaziih liszgnanumatamsndouman Tagldye
d ¢ o s g : { o . .
Muennnudanunaesuilu seed-borne fungi 8 ena tag iyes1¥uilu soil-borne fungi
9
I a A [ a
5 ana Wwresmagey nminageudszadninmvesmsanaaniyayulng 5 yialu
@ qaj a g J 3 o 1 [ gl
M3UEINTRTYUDUFDIIMATD VLA NAADNTIONVDIUAADAWADI WU EsanaIIuIih
= a a o 2,’ a ::91’ P Y 1 @
uazmungllszansamlumsdudimsnigveuresmadeulaa sesawwnldun aseaia
1 Y] as =y A =2 Yo A [ A B
WuaUMeHeIN drumsanadsnignitosiga 19 lanadendsananiungivelgluns
Aav dy A [ 3 a di’ a Y (= 1
Woill iosnnansadudimsnigveudesmageunnwia laa uaz lilinadenissenves

3 q

< =% A =& o YY ax v Y J
waa Taeeseangnd lunung fe eugenol Feamisndanaldareitmsnauaielein

A o Y 9 A 3 o A ' =) v
DU eugenol ANUUNUU 1% 1D UVLUAAD AN ADY WTJ"J"I]liJiJNaﬂig‘ﬂ‘]J@@ﬂ15\1@ﬂ

@

d o o = - & < J o A Y 1w
ﬂl@ﬂlﬂaﬂwuﬁﬁjﬂﬂ\?'ﬁ’lll’liﬂﬂ'Jllﬂllﬂ’liﬂul‘]J’E]u"U'EJ\3lf]f'f)i11ulmaﬂwuﬁ.ﬂjlﬂa@\11ﬂlﬂ1ﬂﬂ

2

3
@ [

A q9 A A < 7 A A
captan ma%qmi‘memmmmﬂumamaauma@wwﬁqmmaama 1% eugenol 1% w/v



X

590V chitosan 2% w/v, lignosulphonic acid 0.1% w/v, acetic acid 1% w/v, Anery

3’ u‘a a a aa 1 < q'/ v 1
21113 0.1% w/v 1aziinau 95.8% U5y 100 UaaanIAoman0Mand 400 NSU WU

v J

< ! . 1 @ J <
AR MRG0 UR chitosan IR eugenol UHANTLNUABATIBALAZANULIIITIVO

Q

~ =

< & ¥ v 3 o oa v a A & .
Lll'ﬁﬂﬂﬂﬂlﬂa@ﬂu@ﬂﬂﬁ’llnaﬂwu‘ﬁ‘ﬂﬂ@.ﬂﬂﬂﬂ captan Llazmﬂ‘igawﬁm‘wiumimmﬂm%aiTﬂf]

)

Y
%

. Y 1 q ¥ s o < v ' L
15374 seed-borne tag soil-borne 1dan1 ua lilesiFudanissenveaudatiseniluies

Ao 15AU19¥UA

a a < A Ad o I A ' 3 o
iﬂﬂﬂﬁ'“ﬂﬂﬁﬂﬂﬂi%ﬁ“lfl‘ﬁﬂWW"ll’E]\HiJaﬂlﬂﬁ@ﬂ“ﬂlﬂﬂﬁﬂ‘]ﬂﬂﬂul’)aW 6 1Pl WUIUNAADD

A A v a - S ) . <
MaaInNAgNAIY captan fff’lil’lﬁflﬂ'J‘Uﬂ?Jﬂ’lilﬂ3@%@@&%951ﬂlﬂu storage fllIlgl ‘]Jumaﬂslu

Yt A

1 g o A A 1 3 A A Y . ' @
‘i%ﬁ’ﬂ\iﬂ'l'ilﬂﬂiﬂ‘]ﬂ'lhl@@ﬂq@] ﬂ@ﬂi$N1ﬂ! 4 — 5 190U FIUWAANIAADVAIY chitosan FIUNU

ke

~ < '
eugenol @1M150AIUANETRI IALszIm 3 — 4 Wou Tuvamzhqunwveunaalunguaiugy
5 & ¢ o Yy ¥ a £ A "o ' 3 3 A
ﬂ$Qﬂ1/]'la']EII@]Ellﬂff]i'll,l,agﬁ'lll'lifllﬂ‘]_liﬂ‘H'lll')U],ﬂ!WENWuxuﬂ'fJULﬂ'luu 'E'J'(’J'l\ihliﬂﬁ'lm!i]aﬂﬂ
. 1 Y] [ a <
Lﬂﬁ@ﬂg{’lﬂ chitosan $72UnNUY eugenol ﬁ’liﬂiﬂiﬂ]&l']ﬁ.ﬂ']Wﬂ')']iJﬁ%’Jﬂllagﬂﬁnﬂﬁl\illﬁ\ﬂl@q
< Yy ' 2 A 9 dyw [ 0311 a dy 9 Y
L:Jaﬂllﬂﬂmimaﬂﬂﬂqﬂmﬂ captan u@ﬂﬁﬂﬂuﬂﬁﬁnﬂiﬂﬂ‘uENﬂ’lil%imuellf)\ilclfﬂi'lhlﬂﬁlﬂamm

Y 3 A Y
NULNAANAYNAIY captan

A A a < A [ dy A . A ) 1
Wwonadevlseaninwuaamasunues 1Nl soil-borne Gluli@u!,W'lg"]ﬂ NWUIN
15 A Y . 1 @ Y Y o < dy
WaaAnaoUAIY  chitosan JIUAU eugenol ﬁmwmﬂaQﬂumiwmmwmammmmw
. . I3 ¢ Yo A
Alternaria sp., Cladosporium cladosporioides 1wag Fusarium oxysporum aa 1io
A a A I ' g A A Y .
‘VIﬂﬁ@‘]J‘]_I53f’f'ﬂTJﬂTWGUENﬂ1§Lﬂa@ULNﬂﬂiulLﬂﬂﬂLﬂH@iﬂiiN WU Waannasua Y chitosan
' @ o ' < { 1
$9uiU  eugenol Hanwennsalumssendiniuuaniingndie captan  HazNgUAIUAY
, o 3 ) (e o {
6UWQ]liﬂ@'liJﬂ'liLﬂﬁﬁ]UliJﬁﬂé{’Jﬂ chitosan s2unuy eugenol ’(?ﬂll'liﬂaﬂﬂ’lileﬁHTﬂﬁ‘nﬂm@\H%ﬂiW
1 ' < 1 v a I { . 1 @
Tuszezdusouldaninuuaanguaiuan daunanananmaaiAdoUAIe chitosan IR
] 1 ] @ Y < { y a wva
eugenol lifinnuuanaedadFanuiumaaiagnale captan ieia1sanINgmaNIAN1

a 1 3 o = A an A 1 (=) 1 a
LﬂmJNiJiZﬂﬁWiJ’ﬂLiJﬁﬂﬂ’Jma@Q‘Vlw1uﬂiiiJ’J‘ﬁﬂﬁLﬂﬁ?J‘U@N“] llmwamﬂmmwmmwawam

nla



