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Seed Pelleting with Plant Nutrients on Seed Quality, Seedling Growth
and Storability of Tobacco Seed
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Abstract

Tobacco (Nicotiana tabacum L.) is an economic crop whose seeds are very small. This cause
seeds are uneven germination, produce small size and considerably slow develop seedlings. The aims of
this experiment were to increase the size of tobacco seed by pelleting with plant nutrients and study effect
of the pelleting on quality of seed, some seedling growth characteristics and storability of tobacco seeds.
The experiment was conducted at laboratory of Seed Technology Section, Seed Processing Plant,
Faculty of Agriculture, Khon Kaen University. The tobacco seeds were pelleted with 2 types of fillers; 60
and 150 g of talcum and pumice respectively and using 1% (w/v) of Hydroxypropy! methylcellulose (HPMC)
40 ml as a binder. The seeds were pelleted together with 3 rates of plant nutrients, 1, 2 and 3 times per 3

g of tobacco seeds by seed pellet-machine model SKK11. After pelleting process, the pelleted seeds were
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taken for seed quality testing and some seedling growth characteristics of tobacco, found that the pelleted
tobacco seeds with plant nutrients had higher statistical significance in both germination percentage and
speed of germination than non-pelleted seeds, under laboratory condition. For the greenhouse condition,
the pelleted tobacco seeds with 1 time of plant nutrients had higher statistical significance in both
germination percentage and speed of germination when compared to non-pelleted seeds. After storage
for a period of 4 months the pelleted tobacco seeds with 1 time of plant nutrients still provides the best
quality and higher than non-pelleted seeds, but there were non statistically different with the pelleted
tobacco seeds with 2 time of plant nutrients. In addition, it also found that the tobacco seedlings
germinated from the pelleted seeds with all rates of plant nutrients has grown better than seedlings of

non-pelleted tobacco seeds and pelleted seeds without plant nutrient.

Keywords : seed pelleting, filler, binder, tobacco seed, plant nutrient
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(2557) wudﬁmﬁmﬁuﬁﬁwquﬁmm‘wﬁu‘mme%ﬂumm%ﬁ' fm31 0.5 niNsowNAnRUgEqU 3 NI doely
IWAANUEHAYNLTLINEIgR MAIaINNIINAdaTANLINIITB N A AU ARedE N 913ene way uTlBeniy
Kiran et al. (2014) Wu3In1swanuAaWg nuazdu gnuay Wug KBSH-53 fae ZnSO, (2%) waz Boron
(0.5%) ﬁ’]’lﬁmﬁmﬁufﬁLﬂ@ﬁéﬁuﬁmwmm ANNENIIIN AYNLENIANEU Lz LT uN g ANINAARLG
latlgwen muuiummwmqmmmﬂaﬁvmmwamemmmml,mmwuﬁﬂmu‘imﬂmm@nmmum s T
winuganunsasenuaziasrydiula Wusundfifauudauss Favdannemenuaznsiusnm

atlnsaluazdsnig

1. ﬁnmwamiwanLugmﬁuééquﬁ'ﬂmq’mmsﬁﬂué’mmdfmﬁmerﬁiwﬁ'uﬁi'aqmmwmgmﬁ'ué:mgu

tmfeeguinginefaiiles (SPP0s6) AldFuNaatLayuananTidusguudly SawdaFasluel
wnaninelddanwan (filler) 2 48in Aa talcum 8M91 60 NFW WAy pumice §m31 150 Niw wazld
hydroxypropyl methylcellulose (HPMC) Aanslidiudi 1 wesFudlaatnuen 15u1ns 40 TaAaAns Judan
1l3241 (binder) AN99133N1INAABY 5 ﬂﬁ:ﬁ% R Luﬁmﬁuﬁliﬂﬁwaﬂ ?ﬁlqwmmmmu) Lmﬁmﬁuﬁﬁwm
Aagl talcum WA pumice (TP) LLZQQ,LZLI@ﬁWHﬁ%Wﬂﬂi‘QNﬂUﬁ’W]@WM’WW‘H 38mIN AR 1,2 uaz 3 Win (Table1) sig
mewuﬁmmu 3 nfu W@Jmmmwuﬁmfmmewmmmwuﬁm SKK11 Lmemewuﬁwmumiwanmm
mmmumaLm@mmmwmmmmmmqgu SKK09 wqmmu 35 aernLTALTE uszezinan 1 $alus antiy
Asguinaniugangullnsmaasugmunnmdniuguazniaasydula luszaendnaesengu

Table 1 Quantity of plant nutrients used for pelleting tobacco seed.

Plant nutrient content (% w/v)

Rate” (NH4)2804 KH2P04 CaCI2 I\/IgSO4 FeSO4 ZnSO4 (NH4)GM°7024
Control - - - - - - -

FO pelleting - binder

F1 0.237 0.187 0.018 0.018 0.156 0.018 0.156

F2 0.475 0.375 0.037 0.037 0.312 0.037 0.312

F3 0.950 0.750 0.075 0.075 0.625 0.075 0.625

"F1 = plant nutrient rate of 1 time, F2 = plant nutrient rate of 2 time, F3 = plant nutrient rate of 3 time.

Each plant nutrients uptake rate of 10 ml/3 g of tobacco seeds.
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3. NTATIAFDLAMMNIDUNAANUS
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Anmzianulsliuresdeya ANLELN1IAAeLLLL Completely Randomized Design (CRD)
S1u9U 4 91 ez BeuTiauAeatTeeuAaznIAENTeninAE Duncan’s Multiple Range Test (DMRT)
fisziupnnandesiu 0.05 g4l sunsaidinszinieadia
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fanfusImaINEdns 1 W (F1) i limdsiugiulafidudaonusengandimnnesuds usldusnsnmng
maﬁﬁuLuﬁmﬁuiﬁweﬂimﬁiﬂﬁmﬁ]fm‘mi (FO) wazwansanius1nenmsWedn 2 i (F2) (Table 2) @14
Lﬁ@qmﬂmiwamﬂumiﬁwLm'j”@@mjuﬁ'ﬁ@mmuﬁmumi@msﬁumwﬁuiﬁﬁ TAEIAMATLUALRINAENLNTD
wnsndalging FafludesnifluetneBeduiunissenteandnuaznisaasaueedungn (Peek et al., 2008)
u‘ﬂﬂ@’mﬁﬂ’]ﬂﬁlmﬁ’]Eﬂ@’]ﬂ’]i‘ﬁ‘ﬁlx‘iL‘ﬂu'&ﬁ?@@ﬂﬂ%é‘ﬁﬁﬂﬁﬁdﬁﬁﬂ%’mﬁﬁﬁﬁyluﬂ’]i‘W@ﬂLN’nguﬁ: fegaensanis
quﬁmLﬁu‘iml,mmiﬁwum'fsuﬁmj 28971 (Konstantinov, 1983) LﬁfaﬁﬁLuﬁmﬁuﬁmmuﬁmuﬂmﬁﬁnwﬂu
mwuma‘mumLL@JLNmmmmwufmmmﬂumm 2 1Aau mma%@mmmwh@mwmmgumma’wu
1 Lmmwuﬁmmwmumiwmwﬂmmm (FO-F3) uL‘]Jmmummmanmmmmmwuﬁmiuimwm Inelaniy
memﬂmLmmwuﬂuwamvl,uum@mu@mm‘wmmau usilernunmstaaenlugninZeunnasdling
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raaiiAaNuLslsangand Tuanmtiesjimnas wieendlafinan awudn niswenmdniugenquianiu
5198 MNINTER9 1 Wi (F1) fapsiiuwaldunecilefiiusinoineeniigandnnnnessns Inaanismaniugi
Tildwan wazudsanifuinwmdniuganguitaasaniniuszazioan 4 Hau LENNIAMIAGALATUNN
WU NINENINAARUEIINALUSIRR TN NS (F1-F3) Hidefidusinainsangendnmaniugn laldnwan
TnamdaRugequitunswansauiusInasiedns 1w (F1) Sulefidusiannusanigandinnnesais
Wanageuivluan nies fiRnnsuazseunaass uilduansameadanumdaiuginensaniusinains
NOFMIN 2 WAL 3 Win (F2 way F3) (Table 2) A2AARBIALNIUNAADITBY NI WAZANLE (2539) TanuInLiai
= = ¥ ] o 3 o & ¥ 13 o S
nsdngnse i sind il ludeudsznavrasiagnenmdniugactin TnaldWeanada wenlufian uas
Tnunaidendaimn §m31 26.28, 76.00 uaz 23.89 niusanlaniuuaniug auady Wemiznagenluann
liwudn widniuginansoasinamsieildnsniseangeds 100 wasiiius degandudniuginsneen 90
wWafidus Tearadumszimdnaiunsatiiaisiganmsiandulilldlunszuaunisenlss Wy s1pe1m0s
A o = o Aa = v o & o o S RV
WaawanInunadanuasneanefaniiey lugnssigeinisineniiumaaiugangu azinaeuindng
WAnNaNAAANITUIUN19A AT UL TudniElasesldnunaduiveaensauinueasad wuaylineanasa
Wedumviatnluiiieltie uaznsntiandan (a9gms, 2552) wananisanumadasdailuaandoslunig

Table 2 Germination percentage of pelleted tobacco seeds tested under laboratory and greenhouse

conditions after storage under controlled and ambient conditions for 4 months.

Controlled condition Ambient condition
., Periods of storage (month) Periods of storage (month)
freatments 0 2 4 0 2 4 0 2 4 0 2 4
GL” (%) GF? (%) GL” (%) GF? (%)

Control 90° 93° 91° 87° 90 87° 90° 91° 88" 87° 89 89°

FO 93" 96 94°  89™ 94 90™ 93" 97" 91° 89" 95 89°
F1 93° 98" 96 90° 95 94 93° 99" 95 90° 96 94°
F2 93" 98" 95 89™ 95 92* 93" 99° 95° 89" 95 93°
F3 92* 95 94  88™ 93 92* 92 98° 93° 88 94 = Q2%
Fotest . o ©ns v . o . ns .

C.V. (%) 1.08 1.55 1.20 113 254 279 1.08 1.03 1.40 113 2.91 2.10

" Control = non-pelleted seed, FO = pelleted seed with 60:150 ratio of talcum:pumice (TP), F1 = TP + plant nutrient rate of

1 time, F2 = TP + plant nutrient rate of 2 time, F3 = TP + plant nutrient rate of 3 time.

ns, * and ** = Non significantly different, significantly different at P<0.05 and 0.01, respectively.
Means within columns with different letters are significantly different by DMRT at P<0.05.

“ Data are transformed by the arcsine before statistical analysis.

GL andGF: Seed germination under laboratory and seed germination under greenhouse, respectively.
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wiagtudsinecy Tfuarvnsiidhulszlom] wazilunnztihamnsnszaneluiadausinge aesiuengu (a3suyey,
2526) Lmzmnmal,ﬁumr;qmmiﬁﬂjLﬁﬁiﬂumiwamuﬁmﬁuﬁf 87198IUI3AzNIvantsoay luiAs
1a99nigasa st ldld luntsasyiiuinldiunlae g lddunszusunissine (01l uay
ATUL,2540) WATAINNIIANHINAAEITBY Balamarugan et al. (2003) Tnemaaaananinaniigdaniy
gypsum, ammonium molybdate, ZnSO,, MnSO, uag borax ‘W‘udﬂmﬁmﬁuﬁlrzhumawanﬁmmmnLmzmw
uiausaiiuguetnaitedn Aoy
annafuinssEaiugaguitunmenuazlilnenlulesidnemuauuasliinauauanm
meﬁﬂmmﬁuzﬁmuﬁmL‘W'famfmmu@mmwuﬁqnmﬁu%ﬂwmnj 2 weu uszazinan 4 e wudn n1s
NenERUEINTUARE WM INTER 1 uaz 2 Wi (F1-F2) fnavinlfudaiugdanudaluniseniinea
mu%\ﬂummwﬁmﬂﬁﬁﬁmi LL@Z@@%V]@@@QQQH@WLmﬁmﬁuﬁ:ﬁvlﬂiﬁv\lﬂﬂ wazHANLANFANNTUNNATRDE N
Tled1Aty (Table 3) AAAARBIALNNUNARRITAY Kumar et al. (2008) ﬁwudwmiwmmﬁmﬁuﬁmﬁ@
1s1zgqauiy bavistin, ZnSO,, MnSO,, DAP uaz Albeziaamara leaf powder ﬁﬁiﬁmﬁmﬁuﬁﬁm@ﬁ%uﬁ

ANean ANEaluNseen wazAatiaaNudauss gandmaniugh i ldwan

Table 3 Speed of germination of pelleted tobacco seeds tested under laboratory and greenhouse

conditions after storage under controlled and ambient conditions for 4 months.

Controlled condition Ambient condition
Treat- Periods of storage (month) Periods of storage (month)
ments" 0 2 4 0 2 4 0 2 4 0 2 4
SGL (plant/day) SGF (plant/day) SGL (plant/day) SGF (plant/day)

Control 1234 1255°  12.38° 11.34° 12.35° 12.31° 12.34°  12.63° 12.28° 11.34° 12.37° 12.30°

FO 13.26° 1357 13.07°  11.31° 13.41° 1265 1326° 13.76° 13.04° 11.31° 1365 12.78°
F1 12.97°  13.90° 13.54°  11.73 13.57° 13.46°  12.97° 14.06° 13.08° 11.73° 13.94° 13.46°
F2 1312 13.80° 13.30°  11.68" 13.41° 13.01°  13.12" 14.01° 13.18° 11.68° 13.91° 1349
F3 12.73°  13.39° 13.31*  11.32° 13.35° 13.18"  12.73° 13.96” 13.13° 11.32° 13.77° 12.69”

C.V. (%) 0.78 1.65 1.39 0.87 2.31 1.62 0.78 0.99 1.21 0.87 1.54 1.68

" Control = non-pelleted seed, FO = pelleted seed with 60:150 ratio of talcum:pumice (TP), F1 = TP + plant nutrient rate of
1 time, F2 = TP + plant nutrient rate of 2 time, F3 = TP + plant nutrient rate of 3 time.

** = Significantly different at P<0.01.

Means within columns with different letters are significantly different by DMRT at P<0.05.

SGL and SGF: Speed of germination under laboratory and speed of germination under greenhouse, respectively.

3.2 ANNENITINUATARUARIRUNAENgUTanE 16 Tunanwzluanmwiasljiidinns

nanmageuN AL Iasiundenguiefineunatesmswensanfusmea i taaiBay
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(FO-F3) ﬁu@ﬁﬂﬁﬁunﬁwﬁmmmqmﬂmemmwumféﬂﬁumnﬂdﬁﬁum’h‘ﬁlq@ﬂmﬂLmﬁmﬁuﬁ:ﬁiﬂlﬁmﬂ
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o 1 < o -9 o I~ o ° 2% % %
(Table 4) uazdanudnisnanindniugsaniusinansiaNndns (F1-F3) vinliaanenasanzeesiundn
wnNngEundIsenanuaaiugn i ldwen egneilildAyneada InsanizniswansaniuansaImsig
87371 1 uaz 3 W (F1 uaz F3) (Table 4) NAN1IMARBIABAAHBITLINULBS Shashibhaskar et al. (2011)
SeAnwnareenswenAnRuuzdema Wug PKM-1 sauriy ZnSO, 31 300 Hadniusedlaniu
wanRug nudnisneninlimasiuguzidamainiaasyiiule uay mmmimmmmmmmmmw
13'l#Hun1aman uag Soulange and Levantard (2008) f¢lfaBunaifin@nitainnisnmagenaniusenies
3 o & A ‘dl 1 % v ‘dld a A = ] | dl = v Y 2 dl
winiuguzdiamaniunswenazlisiund i ludideauasdawalungiuinndy e Fauiisuiusiundn
q@nmmnﬁmﬁuéﬁ%ﬂﬁwran ufanmnﬁf]“\iﬁmiﬁﬂwﬂumﬁﬂﬁuﬁ’ﬁﬁﬁmmm%u Ime Srimathi et al. (2002)
Sanudn waniugiamaasfiniuninandas ZnSO, 831 25 HadAniusenlanfundniug via Ly
n&nfAINE199N memwmmummmﬁmuﬂ@mmmmmmmwuﬁwiuimwm

Table 4 Root length and shoot length of seedling at 16 days after planting under laboratory condition.

Treatments” Root length (cm.) Shoot length (cm.) Total (cm.)

Control 0.33 ¢ 1.25 158 b
FO 0.38 bc (15.15)" 1.35 (8.00)” 1.73 ab (9.49)”
F1 049 a (48.48) 1.49 (19.20) 197 a (24.68)
F2 047 ab (42.42) 1.45 (16.00) 1.91 a (20.89)
F3 0.51 a (54.55) 1.47 (17.60) 197 a (24.68)

F-test * ns *
C.V. (%) 12.40 8.95 8.73

1/ Control = non-pelleted seed, FO = pelleted seed with 60:150 ratio of talcum:pumice (TP), F1 = TP + plant nutrient formu-
la 1, F2 = TP + plant nutrient formula 2, F3 = TP + plant nutrient formula 3.

ns and * = Non significantly different and significantly different at P<0.05, respectively.

Means within columns with different letters are significantly different by DMRT at P<0.05.

2/ Data are transformed by the arcsine before statistical analysis.

3/ The numbers in parenthesis are percentage of change in relative to control.
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