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Effects of seed pelleting formulae on seed germination and vigor of
tobacco seeds (Nicotiana tabacum L.)
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ABSTRACT: The tobacco (Nicotiana tabacum L.) seeds are very small: the size of seed is about 0.4-1.3 mm. One gram
of tobacco seeds contains about 10,000-12,000 seeds. The very small size of tobacco seeds makes it so difficult to
produce seedlings. The pelleting of seeds can solve this problem because it can improve a tobacco seed’s size and
weight. The objective of this experiment was to find out suitable methods and best formulations of seed pelleting
for tobacco seeds. The experiment was conducted at the Seed Processing Plant, Faculty of Agriculture, Khon Kaen
University; and was arranged in a completely randomized design with 4 replications. Seven formulations of seed pelleting
were pelleted with tobacco seeds. Each formulation used 150 g of the following per 3 g of seeds: calcium carbonate,
talcum, limestone, bentonite, zeolite, pumice and no pelleting (control). Hydroxylpropyl methylcellulose (HPMC)

ﬂ’]ﬂa‘ﬂ’]ﬁﬂjﬁ’]@m;LL@ZV]‘;"WEI’miﬂ’]?LﬂHME ANUSINERATANART NWINLIABVRULNU TN 40002
Department of Plant Science and Agricultural Resource Faculty of Agriculture, Khon Kaen University,
Khon Kaen 40002, Thailand.

Corresponding author: boonmee@kku.ac.th



284 WNUNEAT 42 (3) : 283-292 (2557).

was used as adhesive with concentration of 4 percent by weight. The results showed that seeds pelleted with
pumice can form a suitable pellet with high seed uniformity. The pelleted seeds had about 3.61% more weight
when compared with that non-pelleted seeds. After pelleting, the seeds with pumice contained 1-2 seeds per
pellet, and had the best solubility in water when compared with that of other formulations. Moreover, pumice had
the highest adhesive binding percentage of about 97 percent, and the lowest pelleting friability of about 0.57 percent.
Concerning the quality of tobacco seeds after pelleting with pumice, they had higher germination percentages and
speeds of germination under laboratory and greenhouse conditions than those of other treatments, but not significantly
different from those of the seeds pelleted with talcum. After testing seed vigor of pelleted seeds by accelerated aging,
pumice showed the highest germination percentages and speeds of germination in both conditions. In conclusion,
this experiment showed that pumice is the most suitable material for pelleting tobacco seeds as they give the highest
seed vigor and germination.

Keywords: friability, filler material, pumice, seed vigor

unin

ng‘uLﬂuﬁmLﬂiwgﬁﬂﬁﬁwﬁmmﬁwﬁwm
Uszmelng a1nnisseiuzesdinauAsegia
N3INEAs (2554) Anisaveanluaiguiug
wasalasranm 2,200 fiu uayluanguiugiues
wdltsznnns 12,600 fiu luyaruinnan 350 uay
1,600 §1uUW ANaAL weilull 2555 nauWLan

'

A as A o
Auualdulunisdeeannanfnas Tneluanguiug
wafalluanasie 50 Wefidudiasiugiuasiadan
astlszann 10 wlefiius anailiesnnanniladanig
nanluszAunERInsinuiuTy el nRug
gnguiiauaaninn Inaedandowmaniugengy
1 nfu Jlsznnnd 12,000 wie inliAnlyminig
o % % dJ aal v %4 o

Wzdsunan 399an1seyunasunanludaqiiy
NERINT I NANNAANUTVTRLANNAANUET 1
o ’UJ % 1 %

tsntnudandnuuazanllmuulaunizndnluy
o o ' I ‘é Y v as
amantszanns 1.5 niusials Tan1smnzndnfoeds
wianiinlinnssansunanldasdinane nszaneso
wunduldwiiuwaznisszunsanalad il
dﬂl k2 o P = ¥ o S

deawnlaadnrinanaliing asldinmalulaginig
WaNNAANUT (seed pelleting) idsngaelunisud
tloysnsanana nswanaziogliudaenguiauin
U 9lugjau HAouaNLaNeIaUNAALNNTY

: Ty X

wanzansanistnldldlunswizilgnunau
(Zenk, 2004) TatladadnAnyluniafinaunamtn
A o i o Y o aa

ARIAANDN (filler materials) Imﬂmiﬂumm@wuﬂu

Wunldwen Ae vermiculite, pumice, gypsum,

bentonite, dolomite, zeolite, ALY (kaolin clay),
it (limestone), AWLLN (diatomaceous earth)
LL@:ﬂqilﬂ‘ﬂﬂ (Porter and Kaerwer, 1972; Kitamura
etal., 1981) HANANINAARLTENGLLAD F9HLNEA
Wuﬁ:ﬂu’mLﬁﬂ%ﬂﬁ@’]ﬂﬂﬁﬁ‘ﬁlﬁﬂwﬂ’]LVIﬂ‘aﬂﬂ’ﬁ“W‘ﬂﬂ
WnsngoglunistFulgenninan wfndaden
gnies uzilewma 419 dnniaven vianaslug
wazdawans {ud Salunnaeaes Veena
(2007) TﬁﬁﬁLuﬁmﬁqmﬂmﬁﬁmmmgﬂi"mﬂsi
MNzau mnﬁuﬁ’]mﬁuﬂgmmmwmﬁm Tmenin
NNENFINAL TiRe Fuwilen wasuulnlud We
LﬁmmmuﬁmLL@xﬁﬂmm@Lﬂ?q'ﬂuLLﬂm@mm‘w
wWaAndamaiusnen fanaiazesnimmeniudn
Wuﬁ:ﬂ"ammmLﬁmﬁummmqmﬁrmﬁmm"mj
saufumsnenlden sahAdgrinnaAdanismen
winfaeTagUszauuazianneanaiasiieiu e
il lunnswenwdniugengu wazilunuamng
Tunstimatiannswaniuanun gl Tamiiuman
Wuﬁ:ﬁmﬁm%uﬂuﬂmﬂm'ﬂﬂ

28n19ANE

nmeaesiitinmaaes o VESTRIEREE
NEINITNAARUT a1A17UFULPeaN IWNAARUG
AUINHATAIAAT NNINUIRVRULAU TN
POUNENIAN - VAN 2556 TnadnBnIsAne
o



KHON KAEN AGR. J. 42 (3) : 283-292 (2014).

1. mMeswanuaANugegy
Tudaiuganguiugiesaily aaldiunng
BYATIPTANANNTIANgULNTE AandaTealu
wnendaadaanenatinsne Ineutenunasnis
fiRnEn 7 33012 dsznaudng wanalailéwen (T1),
Lm“m‘ﬁlwmé’w Calcium carbonate (T2), Lmﬁm‘ﬁl
Wanaae Talcum (T3), \wEATNandasl Lime stone
(T4), \AnRwan& Bentonite (T5), WAmANaNAE
Zeolite (T6) LazLanTinandae Pumice (T7) Tagy
lidan1lszautiln Hydroxylpropyl methylcellulose
(HPMC) 4% Taeninwin THnAnuge1qUAIUIU 3

NSUFBNIINATNAADY AMNTURININANNAARUG

sguAnLILFIINanNFARLE f1 Model SKK11
LLz’iq‘L‘lﬁLuﬁmﬁui‘ﬁﬂimmiwaﬂmmmm%u el
\A3890AA9INTY SKKO9 i HiAanaduiviny
mm%ummmﬁmﬁuﬁﬁ@uwm

2. NIFATIARDUAMUNMNNINAIUNILNIWURI
NINANLNAR

NnnsguAnetuuannaInInenluusay
NITNAT NIMIIAFDLAININNAATUE LUAN DAL
FiN°] sail

2.1 medszifiuanuiumananguludeunan
AUAATUTUAIN1INENANENITHAB AW WIY
10 feuwenAensssiia 41uan 4 41 thanaviudag
w AN nsInaNIu AL A uN 1AL AN
10 LIURLNAT §9 1 LTUALNAT s 1 Alan3a v
mniﬁumwﬁuémquﬁ@uwanﬁ'gnﬂmﬁulﬁumn
uaziinInaage I awNaneguluiaunen
109ULAAZNITNABNIINAN

2.2 miﬂiuﬁuﬁmﬂﬂLuﬁmﬁuﬁﬁzﬁqmiwm
Tnsquiudniuguasnan 1,000 faunan/Asnig
447 hsndaimindauirteieaiden 3 frumis
Lﬁﬂmﬁwﬁﬂmmﬁ@uwmﬁLﬁu%u Tmmﬁﬂ‘uﬁ“u
muummmwuﬁmau 1,000 win flFnadnan
nstaneaen 4 AXf 11.00 nf

2.3 madszifiupanuananatasteunan
guiNAnRUEUAINIINeN 100 Aaunan 4 41 ¥inns

285

i'fauuuml,mmﬁﬁgﬂmﬂ@mmmﬁum@uﬁﬂmu
2 uar 3 faAAs MNTTLAIReuNenTiAN
LURTLNNTANANIUIA 2 NARWAT WATHINN
Ussiumefiduiaauadnaneresiaunen
(AAutlasann @asig wazgvisAng, 2556) angas

WefdudtaunanANANILUAZLNG =

(Wntindeunanlubpaznzikngd) x 100

v v
1uinAernenianue

2.4 NNTUsTIHUAAINANTNIZAATRITAR
Wan YiNN1sgx 100 faunan/Asnismaass 4 g
ﬁmLmﬂl‘mﬂﬁqmmﬁ@uwaﬂﬁﬁmmmmmiumi
ﬂmmwumqmw‘aﬂmm Tnadizddnanan AL
3 faniugsinauerestounan Saanuui
anwoueiaFeuiay warlufinnsuandnaesien
wan anntuinemsaTiuawuteuwenluLsias

A8N9NARLEN AU e fiFuAnITInNg

AAYBITRANEN

25 miﬂi%ﬁummﬂéﬂummLuﬁmwm el
mmmmmummiwﬂﬂmmu 4 smj a 1,000
e untennminieunagen ANty
LMQ&IQI@EI‘MP\?@QLV’W@@U@I‘H SKK10 finauisa 300
301/AnT a0 3 W7 udadarinminudariama
NAININARAL wazinunlszilumidesidusiaonu
nfauAIAaUNeN I LLAAENIINITN AR (FALLag
AINNATIN WAZINATY, 2549) ANGAT

weafifusANnIautaunen =

(ﬁ’mffﬂﬁ’ﬂuW’ﬂﬂﬂl’ﬂw/]ﬂﬂ@u—ﬁﬁﬂﬁﬂﬁ’ﬂm"l’ﬂﬂﬂﬁﬂﬂﬁZﬁ’ﬂ‘]_l) x 100

wwtnfeunenneunaasy

2.6 NMIUIUHUAMNAINITONITAZALIINUE
Aeunanlpagudnas 20 founan/Aanie 4 41
Y1 luwA 2R NIRT 50 Hadans NN
UN1TNIMT 10 WaRamT ANNUUALLIANATIAADL
sraizaNiaunanaN1saazane i le (Mo
@ a = o/ v ‘al =
WuAung) IngdunataunenEuisealsumn way



286

TNNNANUIIMINANTBIANNAINIIN L UNNTaZANe
vl Fresieumen
3. NTATIARDUAMNINLNAANUEUAINIS
NANLNAR

NIUsTNUANINANIENTRINAANEN AL
wnzluan el Jifinisuazaninzaunnaed
fAansssil Ao

3.1 ANgENIadn auNen tuaNINF a9
Unimnng ajuLuﬁmﬁuﬁ:ﬁthuni:mumawmmu
NITNATNANGAI)RIUIMN 4 %’11 az 100 WAn
NmARaLUANNsaniagda Top of Paper (TP) 11l
18 luginnzenneen (rumni 20-25 asAnigaldag)
L&A ANLIENUAINN IR 7-16 5u Tael
WNNUTURUHANITATIAAALAINIBNATNA TV
ISTA (2004)

AMeNYeiaunen buiealjuRng (%) =
(Auquedtaunanieandlusundnlng) x 100

A1UIUAAUNBN TN

3.2 Annsdenzeafaunenluan wizaunaaea
zﬁmLmﬁmﬁuﬁﬁlr:humxmumm@ﬂmmﬁﬁ%&mj
RN 4 %ﬂj 8z 100 WAANIMARALAINIEN b
nangu Teldfinueaiduiagmizdund uda
Usziunaniseand 7-16 4u waztinuflesiiu
NANTTATIAEBLIAINNNEN [MReafuiade 3.1

3.3 AnuEqlunnNen dssilumaanuiialunng
9BNLBUNAARINNG ISTA (2004) hAIMIIATIL
Sruaundanenisenidugundng dunndudu
a7 10 Fu Faussud 7-16 Fundamnng aanviui
NANTTHLNIAIUI U AT TUNNT90NTBILNAR
AINGAT

AN b UNT9RN =
. v o | ad L.
NATINTAY ([1uQuFUNANnENIanluwAasdw)

ANUIUTUNALNNL

WNUNEAT 42 (3) : 283-292 (2557).

4. madsziRuanuudaussraanannugioe
ABNMTSIYUAINTNANLNAR

Tagnastinudafiiauniswanuazlanen
(@aAruAN) Talugadnauin 10x20 LEURLNAT 919
asLumzinIsRaglundedieng melungasihiy
UFuod 100 Hanans ‘Em‘lmmum@gmmﬁ
Azwng 2 iummng Uanaedliainudorillfl
Hiieenguiaiugitgnmndl 43 asrmaifaa
AaaE g 100 wefidus Wuszuzinan
96 Falas mﬂﬁuﬁﬂLuﬁmﬁuﬁ:mmq@muammw
WARLWANEIUEANNT AR AINNEN WATAYINITY
lunnssanmuvinde 3.1-3.3

5. NI5ILATITUNADA
N33R NATRINTNANFDAUNINNAR

& o

WUTUAINIINDN LAZNATBINITNENFBAMNIN
WAANUEUAINITLINBNYNAATUT ATNUWHUNNT
NAans Completely Randomized Design (CRD)

= g dl as acs ,
WheuieuAeagesianimentneds Duncan's

New Multiple Range Test (DMRT)
NANISANBHILATIANTOL

1. ANMWAUMEAWURINITNANLNAANUE
ENGUAIETAANANTUAFN Y]
nnINanAaLdanNantia pumice Ha1uau
winungulufeuneniads 1.3 win/Aeunen
gaunnsnansaedannenaiia calcium carbonate
uaz lime stone Sdmaumdasgulufounaniais
3 wan/feunan wazdaawanaiin talcum, bentonite
uag zeolite HAnusumAntngusiafaunaniads
2.5,2.0 uaz 2.0 win/Aaunanauasy Jadld
%mfj’]mi'%ugﬂmmmiwanLuﬁmmqurﬁfw pumice
m'\m@ﬁi@miﬁﬁugﬂmmﬁ@uwmﬁi@ﬂ%’wmumﬁmmqu
15LMNW$@NﬂdW5@QW@ﬂ°ﬁﬁméuj lasannfiaumen
fipasianuaundaiugengy 1-2 wia/fauwan
yananimidn sl bentonite LAY pumice 111
fhwiin 1,000 LNﬁﬁMﬁdﬂ’]?WﬂﬂLﬁN@ﬂ%ﬂLﬂu 3.60



KHON KAEN AGR. J. 42 (3) : 283-292 (2014).

LAY 3.61 Lﬁﬁmwmﬁﬁﬁumnﬁmﬁmﬁu dun1nan
mmmmwanfﬂumuj i meniEandanns
wenifinduladslsyunn 3 winandaduiy
(Table 1) mnm@mm%@umwmﬁﬂmemﬁ"ami
wanénel pumice azinliudnnendanussiniase
ﬁﬁzsm 96 wWafifus entewenidadag calcium
carbonate, talcum WA lime stone azyin l¥ifaunan
ﬁmwmﬁﬁmmﬁ@ﬁ%m L‘f‘immﬂ%@wam@:uﬁﬁ
anwousidunsuils By Aelipnumanzantes
mﬂLﬁﬂﬁﬁm%ugﬂﬁ@umﬂﬁﬁmmmj”ume
FatiuldtnanniesifusnisinizAnaesansnen
wdsanniunAauenlnadannudaiiaanmy
anansnlunsdeineiin fisulinanas aunaiRay
HAuuds wazliinnsugasaaaasiagnan wudn
calcium carbonate, talcum Wag lime stone
Hulefidiusinisnivinvesiannanties flazii 31,
27 uay 28 Wasifus ANNANAL LANITNANINAA
Aadaawanata pumice WAz zeolite W1 1WH
wWafidusinisinizRnnesiaanananniis 97 was
91 wefiFusmudrfu etmdanandae
talcum, lime stone, calcium carbonate Wag
pumice Hianlunsazaneninaasiaumnan 12, 30,
36 WAY 54 AUNT ANNAIAL Lﬁmmﬂf?mqwmmﬁm
fananfidnensniunautiandon gadurim
HAuTuNNT898YNA (mqummumiuﬁugm
LAZNITUNeaRT, 8.1.1) dletnunsniuszudng
ayn1Aavinlideunanuandaeanainiulaiie

ndniaananatingwr 49u zeolite waz bentonite 14

AIMITATATLUN 306 LAY 348 AWT 1HA9AIN
. ~ ¥ = Y A4 Ao
bentonite HlassaFuaniuiuuandy Ae J9u
almina octahedral sheet Un3NagszniNg silica
tetrahedral 2 4 Tassa¥wlnevialiladnaiu Mica
Wagaduriudaannsaaenanianessiald 15-20
WINRNNBHARTAN (43103, 2550) ANANHARANIT
azaetigInnn dau zeolite HANwUEIATIATS
Wugngu inldaunsndainieiudanlszaiuls
LAy : Sy =
uetined dnasanisazaeinlidias waziile
NININAFDLANNIBULBITAANBNNLI NINEN

287

winsog pumice M lEanziudanUszauatin
HPMC Tamiuatined Taandsnismagauiaan
né@uﬁ@ﬂﬁ@m 0.7 iwle S e sann pumice i
aaﬁuﬁ@‘ﬁ'ﬁmquuiﬂéq panafulnsaaF19a09
et Asanansngeduianszanilidaine i
g liR (Answad wazyoydl, 2556n) N
AAAAADITUNNIANENTHATRTAR LIz WA
AT ?{ﬁmmmmmur;*ifamiwmmﬁmﬁuﬁ:mqu
wudinsldiannanatin pumice aMmNIREANIE
fudanUszanuaiin HPMC 18aTgn waziinana
NFAUNAINITWANINAALNES 0.57 lafidusl
(Answatf wazyoyd, 25561)

d@qudannantila calcium carbonate, talcum
uag lime stone flilefifumpaunsaunnniign e
13.1,10.3 uay 12.0 iwafdufmudnsu Sodiulg
Faaanfeuneniifinainadtianasn ani
wefidusnnafiainizaasiagnandesiandinemis
B lungamnaes Aedsuasienisiliefifudannu
nfautesiounangIn1nbilaoe Fraany
AuandAnAzesiangnan Fasfinanumilngn 4
paudeflilpnuidadiugs duansiiminiduganans
mmmﬂﬁ*mu@aié’ﬁ@LLﬁ\iLLfo’h (Copeland and
McDonald, 1995) AnvadaaianuiunLng Tl
i laidanaldesianmunInLazN99eNIBUNRANUE
LL@zrﬁmiﬁﬁmmwm:mumi@m&ﬁuﬁﬂLmzmmﬁ
2RUNAA (Hill, 1999) TASRTIAIVAIHNUANZAN
gaannInaninanazuanseiullniuaiaig Ni
(1907) WAz Taylor et al. (1997) 918N U1 AN
MNNZANT2ITHIULAT AT UINA AU (LFuNms
Aa13NM9) IBUNAAENNIANEN Waln Lazuau
Wi lvn) Nemsdan 17-35:1, 2:1 LAz 4-9:1 ANATAL
ﬁqﬁummﬁ@ﬂmmmmiwmLuﬁmﬁuﬁ Fasil
asflsznanaasnewanufaiiielfiinannauaz
AgIINTNIRLNER Lazdisntaufaindinis
WaNWARRU 81U dudeduduegneuinly
nszLaumsnARluEgu iszasilumaiiaiians
Fnanannnawngdandnenguldaglufumdian
witefnsuldasiniana (Hutchens, 1999)



288

WNUNEAT 42 (3) : 283-292 (2557).

Table 1 Physical property of pelleted seed of pelleted tobacco seeds with different pelleting formulas after

pelleting process.

Filler Number of  Pelleted 1,000 Uniformity = Adhesiveness Dissolution period Friability
material seed in pellet  seed weight (%) (%) of pulled seed (%)
(seed) (9) (second)
'|'1 - - - - - -
T 3.2a 3.01d 30d 31c 36b 13.1a
T, 25ab 3.20 be 27d 27c 12b 10.3 ¢
T4 3.0a 3.10cd 26 d 28 ¢ 30b 12.0b
T5 2.0ab 3.60 a 56 c 66 b 348 a 3.2d
T6 2.0 ab 3.41ab 0 b 91a 306 a 3.1d
T 1.3b 3.61a 96 a 97 a 54 b 0.7e
F-test N s - o o o
CV% 8.9 9.4 5.6 6.8 9.8 9.1

* = significantly different at P<0.05, ** = significantly different at P<0.01.
Means within a column followed by the same letter are not significantly different at p<0.05 by DMRT
T1: unpelleting (control), T2: calcium carbonate, Taz talcum, T4: lime stone, T5: bentonite, T6: zeolite, T7: pumice

Talcum Lime stone
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pananasnautly talcum asldinunldidudan
wen Tumanvate- 13 iun1sAnE28 Bonfim
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et al. (2010) 1HMIN19IMAGALANIBNUATAIIN
wlauereuanuginn1aved (Lactuca sativa
L.) TngnnInenuanitAnsnseduanuLTufis
2849 aluminum ARARLWAER Wudmsweniudalae
Mansneniildimunzan azflnanudufives
aluminum @4HANTENUFABANMAINAINNIEN LAY
AIINENIINLBUNAANNNIATRENINNITNAFAY
afluRudaenssianisau anviensAnenms
WaNNAARUTIBINTATZANTARa U Nl
wanendlfdssnsuazdneniziisuan tned
ANUUNLTZINL 1 HARLNAT Lﬁmmmalumq
ATHITNIERANUINAANUE LA NINTS 71%
(Hathcock et al., 1984) wenanildefinianenan
white clover Tng/ld lime Lﬂuf?mw«am‘ﬁ'@ﬁnm
AMNANAUSUAZNTIaTALIRANARE (Lowther,
1975) az Brown and Revell (2007) TAuuztin
ﬂ?mmmmffmwmﬁmmmum'@mawaﬂéwﬁu
L%@iﬁmﬁﬁuﬁﬁhﬂ AINTUIALBLNAR Lulungu
BUNAAUUIALAN clover WAL lucerne THLNAR 25
Alaniu siedanwanaila lime 2-3 Alaniu wazld
FTaplsvanu 1 Anshsziunadadu 1.5-2%

Table 2 Seed germination and speed of germination under laboratory and greenhouse conditions of pelleted

tobacco seed pelleted by different pelleting materials.

Speed of Germination

Method/i Germination” (%) (plants/day)
filler material
Laboratory Greenhouse Laboratory Greenhouse
T 94 a 90 d 13.4 ab 12.7 bc
T 92 b 92 bc 13.0b 13.0ab
T, 94 a 94 a 13.5ab 13.2a
T, 87 ¢ 90 cd 124c¢ 12.8 bc
T, 84 d 85e 11.9d 12.0d
T 86 cd 89d 12.2cd 126 ¢c
T, 96 a 94 a 136 a 13.2a
F-test . ok . ok
CV% 2.0 1.4 2.1 1.3

** = significantly different at P<0.01.

“Means within a column followed by the same letter are not significantly at p<0.01 by DMRT
¥Data are transformed by the aresine before statistical analysis and back transformed data are presented.
T1: unpelleting (control), T2: calcium carbonate, T3: talcum, T4: lime stone, T5: bentonite, T6: zeolite, T7: pumice
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3. ﬂ’)’]NLL‘ﬁQLL‘N‘H’aQLugﬂﬁuéﬂﬁgu’ﬂ’magﬂ’]i
LY URINTNANALLNAATHAWANTRAFI1

N3N UANN LI NTRUNAANRINITNAN
wm’wqu@nluﬁ@qﬂﬁﬁﬁmﬂmmmwLd'i'au
NAADY HAMNLANFAAWIUNN9EDRA (Table 3) X
nIINansedanWenTiin calcium carbonate WAL
pumice Hilafidusmnueengeqaindu 90 uaz
92 wlafiduininafy deudagnanaila talcum,
lime, bentonite ag zeolite ?TQNﬁ@ﬂAﬂ’]WMﬁQﬂ’]?
FaegAndnudailallddauntawan ilenld
NARALANNIDN TUTOUNARBINLIFN N1TNBNINARA
ﬁqaﬁ’zﬁ@waﬂﬂﬁm calcium carbonate, talcum, lime
waz pumice NidafidudanusanindiAeaiu uay
AINNNTATIRARLANNIT IUNNTNANTRINAUNEN
gguluanindesdiAntsnudanisneniudn
angusing pumice MinliRANETuNNI9BNgeEA
13.6 WAL uazuANANSlUNNSERRT LIS ARNAN
fnel lime stone, bentonite WAL zeolite ANUAINNLEY
TunnseanluanInFeunAaeINLI N TNENINAR
Fiae pumice Haauidalunsenaige 12.3 Fwu
arnmedaanuudussresfniug Gugualag
Delouche and Baskin (1973) Waszifiuaany
annsn lunaiuFnEWAARUE (seed storability)
ﬁﬁlqmiwmLu@“mﬁuﬁﬁwﬁuﬂwmﬁuLuﬁmé’fmffm
wanuFauialaunisaonganis LA uga
daetlesiuniawlasuudasesanmiandensineg
817 AR (Gwande et al., 1980) waziiulddn
dmsnenuanasiAnsenaninmEailaldein
N19Wan (Table 3) WANIIHATUBININANLNAASRE
pumice wananazdatLnleduaniugainann

WNUNEAT 42 (3) : 283-292 (2557).

% 1 dl [ o 1 =3 o c v o @
wanReNs1e Nidudunesamaniuguan daiy
Tapwanlidna9196anszuIunITanLaznng
azaratnaesianilszar udgninldegluaniw
AruANtladesne] lugiseant

814118911aN pumice HAnENTRaANIT

a 9(; yva A i’/ ] v a dl 1 a =d|
gryidatnléan anvistoalddanneglunulasu

YR
|

uguigamnsagelUl 418 Wndszavsnmnis
azaneiiaresi]y uwidiuannisgrydetjadonly
mmuﬁmﬁwﬁfaLﬁmmﬂzﬁwmﬂﬁwmﬂﬁﬁmr;i’m°'|
WAZAINNTNANNIBILATILATINT AsN9) TAR
(631m3, 2550) AEAAABIAINNIIIENTUNITANEA
nsNenNAANUGNgUsaedaAnantiia bentonite,
pumice WAz zeolite WuAINFALNGLTELN19NEN
wsagnuariusaadagwan inlidilesidudaau
q@ﬂﬁmﬁL;Jﬁﬁﬂ’]gﬁﬂﬁ”lﬂﬁ%ﬂ (Fnsnae uay
1oydl, 2556%) wenANTERN AN AR LARNS
Uszilunmunninanisisaen gl aniug Luuan
%ﬁﬁ%u"]aﬂ 11 Torres et al. (2003) WUINEA
NN ALATT IR TBINI9LT9018 Huarinlif
e fdudpuTamuarANUIL NIBANEANUE
LLm@mffﬁm wae Gidrol et al. (1990) mmwmﬁlm
LﬁudﬂlﬁﬂﬁﬁmﬁmmumﬁumLé\immzﬁﬂﬁmﬁm
fufgoyAeenaildanld d93nnnseerguenan
Flndntipnundaussansnasdedennlyfoates
PRIFUNAMAINITIBNBNGIE LEUNIIANHINITL
angluiananazinliliaoananesniies 1.7
LIURN AT HAfNMGaluN1998N 6.68 /AU LAz
ANLIBNAARIAIAY 43 1lafiFus (Mumtaz et al.,

2004)
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Table 3 Seed germination and speed of germination under laboratory and greenhouse conditions of seed

tobacco after accelerated aging.

Speed of Germination

Method/ Germination”” (%)
(plants/day)
filler material
Laboratory Greenhouse Laboratory Greenhouse
T 84 c 85 bcd 12.7 ab 11.5¢
T2 N a 88 ab 12.8 ab 12.2 ab
T3 90 ab 89a 12.7 ab 12.2 ab
T4 89 ab 88 ab 12.8 ab 12.0 abc
T5 87 bc 81d 12.1¢c 114c
T6 90 ab 84 cd 126 Db 11.7 bc
T, 92 a 88 abc 13.1a 12.3a
F'test Kk ** ** **
CV% 2.3 2.6 1.4 3.3

** = significantly different at P<0.01 respectively.

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

¥ Data are transformed by the aresine before statistical analysis and back transformed data are presented.

T1= unpelleting (control), Tz: calcium carbonate, T3: talcum, T4: lime stone, T5= bentonite, T6= zeolite, T7= pumice

ag
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