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ABSTRACT: Tobacco seeds are the seeds that come in a very small size which caused a non-uniformity seedling
rate, this allows fungi to damage seedling easily. The aim of this experiment was to find the appropriate type and
rate of fungicide for Pythium spp. protection. The experiment was conducted at Seed Quality Testing Laboratory,
Seed Processing Plant, Faculty of Agriculture, Khon Kaen University. The Virginia tobacco seeds were pelleted with
150 g. of pumice (filler material) which mixed with 4 differences of fungicide (captan) were 1, 2, 4 and 6 g.ai. by
using 4% hydroxylpropyl methylcellulose (HPMC) as a binder with the rate of 4% by weight per 3 grams of seed.
The quality of seed and inhibition percentage of Pythium spp. were determined after pelleting. The result showed
that seed germination and speed of germination after pelleting were significantly different. The pelleted seeds with 1
g.ai. per 3 g. of captan resulting the greatest seed germination and speed of germination, both under laboratory and
greenhouse conditions. Also found that the pelleted seed with 6 g.ai. and 2 g.ai. of captan were the best treatment
that could be inhibit fungal under laboratory and greenhouse, respectively. The inhibited fungal infection could be
the best inhibit at 16 and 30 days after planting of tobacco seedling.
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Table 1 Germination percentage and speed of germination of pelleted tobacco seeds under laboratory and

field conditions.

Germination (%)

Speed of Germination

Method (Seedlings/days)
Laboratory Greenhouse Laboratory Greenhouse

Non-pelleting 86 b 88 b 12.06 d 9.43b
Pelleting with pumice 95a 94 a 13.31a 10.22 a
Pelleting with captan 1 g.ai. 91 ab 89 b 12.49 b 8.64 c
Pelleting with captan 2 g.ai. 89 b 87b 12.22 ¢ 8.39¢c
Pelleting with captan 4 g.ai. 86 b 80c 12.05d 7.20d
Pelleting with captan 6 g.ai. 80c 70d 10.50 e 545e

C.V. (%) 3.55 2.64 2.37 3.01

"Means within a column followed by the same letter are not significantly at p<0.01 by DMRT

“Data are transformed by the arcsine before statistical analysis.

Table 2 Shoot and root length of tobacco seedling after seed pelleting process with different fungicide types

and concentrations tested under laboratory and greenhouse conditions.

Shoot length (mm.)

Root length (mm.)

Method
Laboratory Greenhouse Laboratory

Non-pelleting 518c" 8.29 3.13b
Pelleting with pumice 11.36 a 12.86 a 3.34a
Pelleting with captan 1 g.ai. 8.77b 11.85¢c 254 ¢c
Pelleting with captan 2 g.ai. 4.67 d 12.55b 1.62d
Pelleting with captan 4 g.ai. 234 e 10.78 d 047 e
Pelleting with captan 6 g.ai. 0.33f 9.61e 0.14f

C.V. (%) 1.80 1.43 2.87

"Means within a column followed by the same letter are not significantly at p<0.01 by DMRT

1.3 msﬂmﬁ'm%’am Pythium spp. 124
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enguinenda captan wdenemeasarluanin
vasUfiRn1swudn wanugangulinen (ga
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st Pythium spp. 16 mumﬁmﬁuﬁ:ﬁwm
Angel captan §M315N97 U mmimﬁué’{ima‘m?ﬁy
m@ué’u’Lm%mﬂﬁnné’mq Tngn1snaniuaniug
m@urﬁhﬂ captan 9731 6 g.a.i. mmmﬁuézm,%mn
Pythium spp. VLﬁ'a‘ﬁlzﬂm Fefliuiduds 3.96
Hadiums mﬂﬁuﬁﬁLmﬁmﬁuﬁmquﬁwmﬁwﬁ%mi

sieriulimnsasatluaninBaunaaaswudn Wan
ufanguithunsmeniiefidusiniadalsation
ndnadaiglalldwensail deruly 16 waz 30
Fundanny aaiugtnAANE e fifuinI9in
lanlugundrenguunniigaite 16.25 waz 51.25
wofidusl musi douimdaiuienguiinandan
captan 9)NEm3" anunsadudensdinlealugundd
anguld Tneddnadeiefifusinafialsalszann
1-5 wlefifus Tnsianzdniinandas captan
fm91 6 g.ai. ldnuesidusninfialsaludungn
tN41 (Table 3)
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Table 3 Chemicals Inhibition clears zone and infection percentage of Pythium spp. on potato dextrose agar
plates and greenhouse conditions respectively.

Laboratory Greenhouse conditions

Chemical substance

Clear zone Inhibition

Pythium spp. infection (%)

method

(mm.) 16 days 30 days

Non-pelleting 0.00 d" 16.25a 51.25a

Pelleting with pumice 0.00d 12.50 a 42.50 b
Pelleting with captan 1 g.ai. 2.57c 3.75b 5.00c
Pelleting with captan 2 g.ai. 2.99Db 1.25Db 2.50c
Pelleting with captan 4 g.ai. 3.13b 1.25b 1.25¢c
Pelleting with captan 6 g.ai. 3.96 a 0.00 b 0.00 c
V. (%) 12.04 57.14 31.98

"Means within a column followed by the same letter are not significantly at p<0.01 by DMRT

“Data are transformed by the square root VX+0.5 before statistical analysis.

ANNITTHLTAR UL UUNG NTBUNAARUS

enqulainan LL@W?%m'a‘WfanLuﬁmﬁuﬁ’ﬂmmmu
51197 ﬂummmm@ﬂmmﬁma orthogonal
contrasts wmmwma@m‘uwu‘wﬂummimm‘im
(clear zone inhibition) ﬂﬁimﬁv}’mwmmvﬁﬂm
Pythium spp. Fl,ummwmmgumm? ARG
mamﬁ,uwm mmﬂmmmmﬂm WAATUS Ay
LANANTLIUNE R AT EP TR U Iwandael
NeINABANN U YNNITNTD AounisifFaLinieunis
wanwdadae pumice edaenaReg LazNEaR
WaNFIE pumice $NML captan YNEAI WUIINT
WaNNAAWUGF9E pumice $9uML captan 8731 1,

2.4 ua 6 gai. fufanisdinansreades
Pythium spp. 1mmHQﬂLu@mwuﬁﬂﬂmuww'ﬂanE
pumice enotnaiien uaviiionmageninietids
FoslugnnGeunaaamidsainnismizndiiy
1981 16 waz 30 Ju wmf’]mﬁmmquﬁwaﬂé’w
pumice $INAL captan YNERAT aunsndugianng
Aalsarasdundrlddndnudailinen uaznis
wanmae pumice WeatnAen Tnan Ineniuan
WugAY pumice $9NAL captan 8M91 6 g.ai.
gansndusanisdnaneIedas Pythium spp.
”L@Tﬁﬁ'zgm (100 %) AABATZEZLIA 30 91 UAINIT
WNZNAN (Table 4)

Table 4 Comparison by orthogonal contrast of chemicals Inhibition clear zone and infection percentage of

Pythium spp.

Chemical substance method"

Greenhouse conditions
Laboratory . ) .
o Pythium spp. infection
Clear zone Inhibition

(%)
(mm)
16 days 30 days
PvsP,P,P,P,P o ok o
0 1 2 3 4 5
PvsP,P,P,P o o o
0 2 3 4 5
P vsP,P,P,P o *x o
1 2 3 4 5
P vsP vsP vsP > > >
2 3 4 5
V. (%) 12.04 57.14 31.98

** . significantly different at P<0.01 respectively.

”Poz non-pelleting, sz pelleted seed with pumice, P2: pelleted seed with pumice mixed captan 1 g.ai.,

P3: pelleted seed with pumice mixed captan 2 g.ai.,

P5: pelleted seed with pumice mixed captan 4 g.ai.

P4: pelleted seed with pumice mixed captan 3 g.ai.,
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Anuani1InaaadiulAdalaudn captan
ﬁ%w%waﬁiﬂ@mmwm@“mﬁuqﬂm:mmmﬁué\a
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mfamiﬂummimmLmuimmmmmn viaadhssns
s ealefisnniidudalnanse uansild

dwmFuilasii (protectant) Aeu@aTazdninans

&
<
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wensaufuwmaniugEnguiTawnain Asenading
naRuazNAAE AR AT USNgULE wananiins
WLSNEUAINIINENTINAL captan ugzaziaan
UY fawﬁ'ﬂ,ﬁ“@mmwLuﬁmﬁuﬁl,?ﬁi@uﬁauﬁ%
ananansenidudundfauysalld (@name way
youdl, 2557n) atslafieny ffaqiiunisldansai
fHasfuindadaidensiaausnduettaun
L“'fiaw'mL%faimuu@‘timﬁﬁfmumw nnsg
wasuwlasnnung uaziipanunumuseanm
uondeuuAzasIATunNTy wenanil Huijbregts
(1995) 1ﬁiﬁﬁdﬁuLﬁNLaNdﬁﬂﬁiW@ﬂLmﬁmﬁuﬁjﬁ’m
anatlesiudesilmudiuathannseszuuns
Ugnitluiiaqiiu mmzasdunsAnenansléans

g

AR IEN ez iU
Asazdidstomisanisinll1dgeqn wazdsnadiau
A5eBnunnanmsidansilesfudessaniumdn
UG LTWAINIIBUIES DT UATAE (2540) 16
WPRAILLNAANUEHNNENTINAY captan wWudnlail
nsudleudenusetndla anedidefidusan
@NgINdNAANgNUNF AdunisAfel captan
$9NAU carboxin AUmAARUENT uaziliideeny
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WNULNERS 43 (3) 1 (2558).
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waaRuglAuILNe 5 heu naldanizuandan
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wuﬁmu uey $anriL captan 8A1 0.2% Wu
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&
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Pythium spp.‘ﬁ'L‘flummmmi@m&hmﬁummm@u

Tuszazndnaesengule
a9

nisnanaANugeguiaNiuasaitlasiu
‘T3 captan §7131 1 uay 2 g.ai. inaseAINIW
LBUNAATUFATUAIBNLATAINIEI W8N
RUNAANUTENGL TiaN1IAgaadaLluan e
UfiFAnsuazanmizaunaaes wazainsnduda
nssyiAuinaeadesls lne captan 8msn

.o o ?/ dglj PPN
6 g.ai. AnTsdudatas linngs

a



KHON KAEN AGR. J. 43 (3) : (2015).

ANUBLATY

1979 UAMAENIUNBINUATLAYUNNIIAE
(@n1.) TAsan1IRmUTNAdauazanuddeite
gRATUNITN (W2D.) ana1391WTls Aoy
INHATANART UTUNFINLNAE NUNINENS UM

an ey o Ao T X =
Wiﬂ@uﬂ@uuwu\ﬂu’JQHluﬂ?\?u mﬂm@uammmu

Fqeenguuld Smdndedlud AaTusyumdanug

#nguUAMIUNII9E LazeleuAmRelFENNg
Serology an#13gnlsaNe wazWesdfifnas
welulaginenawdniugenaistssnuliulg

ANNNARRUE @1an3 gl AnuzinemsAnans

ANAYTIINTANANT LASNTNYININITLAAT
NUNINENALURLLLNL

LANAITA9DY

193tfesh i, Asweseu 1adl waziising ReniBesna.
2554. miﬂma@m‘ﬁmw Trichoderma spp. L‘W'ﬂﬂ’]i‘
AILANLTRT Pythium spp. BNMALsALINABAW,
N9UsTguNINITINTTLBINMIINEALINHATAIANT
piail 49, NAUNHEL.

dnawerf nelan uaz yeydl A3, 25560, NaTEINNINENINER
fing pumice zeolite LAY bentonite ﬁi@@mm‘wmm
WRnRuINgUAUEIeFALY. UinemI. 41(Ruw 1):
257-262.

Answed nalan uay Yoyl A3 25569, WaTBININAN
wanfedanUszauatinsaiusennn T nIBuNan
Wugenguiugeiaily. Msszgaumiddnnisdn
LT IS piai 10 4 Tsausn HANSA JB Hotel
Famiaaenan szine Uil 20-24 WoeAAN 2556.

Answed n1alann. 2557, NA1R9gAIANFLLAZAENINEN
wanfasafidesiulsnuiinefusanunInuay
2IENIAALTNHUNAATUTENGL. InenTnugiFoynn
ANeNAARININTITA A3 N S Youdisanends
NNINEALTDULTIU,

Anaward n1alann waz yoyfl /3. 2557n. @ndaeenianen
winsauiuanstlesiudensennniniazaigns
AN UNAANUTNGU. WiNERT. 42(Wiei 1):
110-116.

407

Ananesd neland, yodl A wazetiug aaasry. 2557n.
HATBININENINANTIN LA TIATIT ns T A s sl
AN INTBUNAAR UGB TR, ma‘yisﬂ;u
AMnnsiduenALAssEAUTTUARANE ASR 15
U Anendannsinasesiiediin AN A e,

Anenasd nalann, yoil 7 uaveiiul saesny. 25571
ijmmm@mmmwuﬁmmu Captan FBANIN
wasilsrAniamnnstlesiuides Pythium spp. 184
mewuﬁmmuwuﬁmmmuﬂ N9 TNNINATING
WAAWUTNTU AT afad 11 o Tsausn Lmium
RENTIY WA LHeINYN SaudnTat3 e
20-23 NBNIAN 2557.

AnTwad m\ﬁ@m LAY umm 3. 25573, ananaresdan
ﬂivmuwnﬂwfmu’mummumiw«ammm AATUAN
WanRugaguingesallly. unwnems. 42(2):
201-210.

Ananasd nelana, yoydl @ wazetius auaity. 2557A.
AndnarasniInanudaiugsaniuansaiideai
e udansiAuineluanmuendesunnsniu
ranisiasiAuingessngy. maﬂ?wjmmm?
LA NAAT T LT A AN AR AReTI 32
O NWINEALATUATUNIILIA NPINHYY ST
3-4 WoAANNEY 2557.

HARen WIANWN. 2546, mmmmﬂmmsﬂmﬂuﬂwmLﬁm
'3'1Lﬂ@fﬂ‘umewu@wm@@mmwLL@:mﬂ’lumimu
e daiugiainenalideiug 49.25 lunnrus
U9FUANANNAW. Inednus Ty inandnans
Wntudin a3 s Toufnanende suninends
m@ul,m'u

@gwﬁ lnauae. 2550. leauas Lmemw‘nmmﬁﬂw
'mmu AEIgINALIANA. Qs BUNFIEURILaUFLA
3, NIINNEL.

e MBI, R NRIABULE, sznna seidsggailu,
nilugn Aspru uazoynl fhudi. 2540. MslAReLILAY
nananwuaaiuine waznsldilszlomd. saeuna
maidadszantyugavyiddet 2540. daafifing
FRuuaviFenlgnianaass a01TultaLa MU
LNV RENERIAIARST INLUUANTUNIULAL.

Anderson, M.G., B.A. Fortnum, and S.B. Martin. 1997. First
report of Pythium myriorylum in tobacco float system
in South Carolina. Plant disease. 81: 227.

Goudar, S. B., and S. Kulkarni. 1999. Compatibility effect
of antagonists and seed dressers against Fusarium
udum-The causal agent of pigeonpea wilt. Karnataka
Journal of Agricultural Sciences. 12: 1-4.



408

Guan, Yajing Wang, Jianchen Tian, Yixin Hu, Weimin
Zhu, Liwei Zhu, Shuijin, and Hu, Jin. 2013. The
Novel Approach to Enhance Seed Security: Dual
Anti-Counterfeiting Methods Applied on Tobacco
Pelleted Seeds. PLoS ONE. 8(2): e57274.

Heijbroek, W., and A.W.M. Hujibregts. 1995. Fungicides
and insecticides applied to pelleted sugar-beet
seeds lll. Control of insects in soil. Crop Protection.
14(5): 367-373.

Huthchens, T.W. 1999. Tobacco seed. In: D.L. Davisand
M.T. Nielsen (ed.) Tobacco: Production, chemistry,
and technology. Blackwell Science, London, UK.
66-9 p.

ISTA. 2004. International Rules for Seed Testing. Seed
Science and technology. Glattbrugg, Switzerland.
450 p.

Kavitha, M. 2007. Seed quality enhancement and
storability studies in chilli (Capsicum annuum L.).
M.Sc. Thesis, University of Agricultural Sciences,
Dharwad.

Kozlowski, T.T. 1986. Effects on seedling development
of direct contact of Pinus resinosa seeds or young
seedlings with Captan. European Journal of Forest
Pathology. 16: 87-90.

Manjunath, S.N., V.K., Deshpande, O., Sridevi, D.S.,
Uppar, H.B. Babalad, and M.S.L. Rao. 2009.
Influence of seed pelleting on crop growth, seed yield
and quality of paprika chilli (Capsicum annuum L.).
Karnataka J. Agric. Sci. 22: 762-764.

McCord J.M. 2000. The evolution of free radicals and
oxidative stress. American Journal of Medicine. 108
(8): 652-659.

McDonald, M.B. 1999. Seed deterioration: Physiology,
repair and assessment. Seed Sci. Technol. 27:
177-237.

Narvaey-Vasquez, J., J. Florin-Christensen, and C.A.
Ryan. 1999. Positional specificity of a phospholipase
an activity induced by wounding systemic and
oligosaccharide elicitors in tomato leaves. Plant Cell.
11: 2249-2260.

WNULNERS 43 (3) 1 (2558).

Rosahl, S. 1996. Lipoxygenases in plants-their role in
development and stress response. Z. Naturforsch
C.51:123-138.

Sanchez, J., S. Olivares, and E. Gallego. 2001.0Ocourrence
and pathogenicity of Pythium spp. in the dustdeposited
on the greenhouse roofs in the poniente regiorc
of Almeria (South-East Spain). J. Plant Pathology.
83(1): 13-19.

Sung, J.M., and C.C. Chiu. 1995. Lipid peroxidation and
peroxide-scavenging enzymes of naturally aged
soybean seed. Plant Sci. 110: 45-52.

Sujatha, K. 1994. Effect of invigoration treatments on
production and storability and seed pelleting cowpea
and Black gram. M.Sc. Thesis, Tamil Nadu Agric.
Univ., Coimbatore, India.

Suresh, H. 1999. Studies on storability of onion seeds
(Allium Cepa L.). M.Sc. (Agri.) Thesis, Uni. Agric.
Sci. Dharwad.

Statista. 2014. Area of harvested tobacco worldwide from
1980 to 2011. Available: http://www.statista.com.
Accessed Jun. 15, 2014.

Thobunluepop, P., W. Pan-in, E. Pawelzik, and S. Vearasilp.
2009. The Perspective effects of various seed
coating substances on rice seed variety Khao Dawk
Mali 105 storability II: The case study of chemical
and biochemical properties. Pakistan Journal of
Biological Sciences. 12: 574-581.

Van-lersel, M.W., and B. Bugbee. 1996. Phytotoxic effects
of fungicides on bedding plants. J. Am. Soc. Hort.
Sci. 121: 1095-1102.

Zenk, P. 2004. Seed coatings get serious. Available:
http://farmindustrynews.com/mag/. Accessed Feb.
1, 2004.



