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ABSTRACT: Tomato seeds are flat in shape low in size and small food storage. Seed pelleting together
with plant nutrient is the method for enhancing seedling growth and uniformity. This research aimed
to study the effect of seed pelleting with plant nutrient on seed germination and seedling growth of
hybrid tomato. The experiment was conducted at Seed Quality Testing Laboratory, Seed Processing
Plant, Faculty of Agriculture, Khon Kaen University. Calcium sulfate was used as filler material at
100 g and methyl hydroxylethyl cellulose (MHEC) was used as binder with concentration of 0.7% by
weight. Then each formulation of plant nutrient was used for seed pelleting consisting of unpelleted
seed, pelleted without plant nutrient, pelleted seed with (F1) and (F2) plant nutrient formulas, used 3
time of formulas (M1, M2 and M3) (FIM1, FIM2, FIM3, F2M1, F2M2 and F2M3). All treatment
methods of pelleting the seeds with plant nutrients were used rate of 10 ml per 15 g of seed weight.
The results showed that germination of tomato seeds pelleted paste with two nutrient formula was not
significantly different from unpelleted seed when tested under the laboratory and greenhouse conditions.
The seedling growth showed that the pelleted seeds with all of plant nutrient formulas increased
shoot length, shoot dry weight and root length when compared with unpelleted seed. Germination of
accelerated aging seeds showed the same trend. In summary, the pelleted seed with F1M3 had highest
seedlings growth when compared with unpelleted seed.

Keywords: Seed enhancement, Tomato seed, Plant nutrient
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Table1 Preparation of micronutrient solution for F1 nutrient solution (Jensen and Malter, 1995)

Chemical compounds % element content 1 (ppm)”
% % F1MA1 E1M2 F1M3
H3803 17.5% B - 16,667 33,334 50,001
MnC|2'4HZO 17% Mn - 15,000 30,000 45,000
CUC|4'2HZO 26.3% Cu  58.7% CI 822 1,644 2,466
l\/IOM3 66% Mo - 333 666 999
ZnSO, 7H 0 36% Zn - 2,622 5,244 7866

~Add water mixture of micronutrients to make 450 ml of stock solution. Use 0.25 ml of this micronutrient stock in

each 1 liters of nutrient solution from (Table 2)

Table2 Concentration of chemical compounds providing plant nutrients for each of nutrient formula
and concentration combination used for pelleting tomato seeds.

Chemical % element content 1 (ppm)”' 2 (ppm) "’

compounds % % FIM1  F1IM2  F1M3 F2M1 F2M2  F2M3
(NHét)QSO4 21% N 24% S - - - 2,380 4,760 7,140

KNQ3 38% K 13% N 62 124 186 - - -
KH2|:’O4 287% K 22.7%P 199 398 597 1,880 3,760 5,640

Ca(NOs)2'4HZO 21% Ca 15% N 122 244 366 - - -
CaCI2 36% CI - - - - 190 380 570
MgSO4'7H20 14% S 10% Mg 50 100 150 190 380 570

K2804 23% S 21% K 113 226 339 - - -

Fe - EDTA 13% Fe - 2.5 5 7.5 - - -
FeSOA.7H20 20% Fe - - - - 1,560 3,120 4,680
ZnSOA'7HZO 36% Zn - - - - 190 380 570
(NH)Mo.O_ 2HO  54% Mo - - - - 1560 3,120 4,680

F1= Jensen éndﬂMaIter(1995) and F2 = Mao et al.(1980);" M1 = 1 time concentration, M2 = 2 time concentration, M3 =
3 time concentration



880 WNUNEAT 47 (5) : 877-890 (2562). /doi: 10.14456/kaj.2019.82.

MsAsIRRaLANMNIBLNAANLEN I TaMA
mwmmmmewuﬁmmwmq
UfiRnig mlmewuﬁwmum”mumiwm
uazlineniudn S1unw 4 47178z 100 AR
naaaLANNeniALa Top of Paper (TP) AN
uumiﬂvl,ﬂumLWﬁ”mm@ﬂamunmmu (16T
7 25 avAiTalTea uaL 8 dalue @ 30 29A
wades AnNTUANNG 50 wefidus) s
NN AHIBNATILIN (first count) ¥AIAIN
W 5 dulaztiuaiagaiing (final count) NAY
W2 14 FU mNAaeed (ISTA, 2013)
AYNNIBNTBLNAAN LS luaNINTaY
nAADY gUINARRUETHUNITIIUNNINEN UAT
Tinendwan 4 417 a2 100 AR WAL
ponxsanlunavguldfnueaduian iz fiu
N8N UartNNNUEUNANIINIIREBLAINNLEN
rﬂ’]”ﬁ%"nm (ISTA, 2013) Tmgn1n1stiuAdNan
ATNEN (first count) MASAININNE 5 91 UAZL
ATIgATINE (final count) MALNTY 14 T
AvuLFa luntssanieluanindias
ﬂﬁu‘“ﬁmﬂmvmmwﬁfauwmm NARBLIAINITY
Tunnsean m\ummmmmm (ISTA, 2013) Tae
AN ENenUnARsuATL ALIeNATILIN
(first count) mfngmmﬂslummu (final count)
anduhiauAIWILMNANNIE luNTeNYed
INAAAINGRIATT
puEalunssenludiesdfumnisuasluizeu
NAARY = (meﬁmquﬁuﬂﬁwﬂﬂﬁﬁq@nluuﬁ@:fm)/

[IUIUAUNAINTINY

N1298NIINTBLNAANUG lUaN N0
UjiFinne  quidaiugitunszuauniwen
uwarlinen [1um 4 1Az 100 WAR AN
mmmmmm@ﬂmnimmﬁ Top of Paper (TP)
mmuumiﬂiqluqu ZANNNIANY NN NAAL
ANUUATIATLINSBNTEIINTUN 3-5 TUuAY
NNIWNNENAZAL (NAFY9I0L, 2559)

N19MFIAFBLUNITLASULALTA
AINENITINUATANENINFAY JNFY

ndmagay laesisnuasin 4 41 9 8z 10 6w

Tngns preadnAneaiussdamaLALEIIN

TAufiuaualane doumAnnnaandasauLsla

nAuIUaNEIIn  (RAadwWAT) anIndieg
UfAn1s  R9999RANENRINLATAINENY
andiuefuniinslemeeng 14 JUNA Ny
Wi dauluanimizaunaaes RrMaaaLAN
gaafiuiasiundntnasndouanfiuaassiungn
witlaRadanilanene 14 Ju uay 30 TunALNIY
AR

m@m‘q%@uu’muﬂme@wunm
tndungitliannvindied ] ldmsaagauriwiin
uwisressiunan Tnenin 4 41 9 az 20 fu lnenns
avlufmuaugnigl 80 asAaaides 1y
nan 48 ol whathllfuiwingoeiesds
nAledN 3 Al

v

nsUszifiuaaaudaussrauniniugsog

q8n15159818)

wﬁimmwmewaﬂLLm"luWﬂnM‘Lum
mmuummmamﬂummmmﬁ SR
100 HadAnT Imﬂmmum@qmmﬁm.vl,m‘a\i
2 wuiwes Uanasdliatinudauinll1Blugss
anegNdaufguni 43 evAgaina
ANTUANYNS 100 Wefifud usrazioan 96
ol AINTUATIAAAL NN99ANIIN. AINNAN
wazAHBEalunNseeNAINIBYeY (ISTA, 2013)
n19IAEIdeYANIATIA

AATLTayaNaTaINITNANINAATIN
fusnasiafuslanasdmnsALAnG ey
FANLNUNNITNAARNLLL Completely Randomized
Design (CRD) uwiasdiayananuaniaznisean
iﬂlﬂmmm@“mﬂ’uﬁ Ine 133 Arcsine transfprmation
WenlpMeimealAlazitFauiauAafai s
n1swaniangda Duncan's Multiple Range Test
(DMRT) N RGP G R B BRI
4113931] SAS (version 9.3)
HANIINAAAILAZAANTOE

N1INeNINAARLENITamNATINTLENE
avnINTAaegRILazEnI AN Yinliilug
fenisianulasgunmaeundniugudanis
nanuaAnAeulnginan1TmAae IRl
ATUNNTBIHAARUENENNLATD MANAINTWEN
WARSINALIEER M



KHON KAEN AGR. J. 47 (5) : 877-890 (2019). /doi: 10.14456/kaj.2019.82 881

AINNITATINADLATUATNLN A ARUS
NzidawmAlugnnEeunnans NUIIN1INEN
WARTLGYINNI38AE W fiATasenTe Ay
Lme\munmmmwuﬁMuW@ﬂ UAZINaRTIA
gauanuErlunssen nudnmaweniudadae
gn7 F1M3 uaz F2M3 ldvinliiaannidaluniseen
Lme\mu”Lummamum@mim@mwmmi@uj
daunnansagevluanniiestfianig wud nns
wendnynnessis it liiaaseenuansineii
ﬂmmmwuﬁmimwan LATNLFINIIBNIINTRY
AATNENUANANS TN ARE LS ATl
HunMInen endiunisneniNanfaegns F1M3,
F2M2 uaz F2M3 wm’mmm@nmmmnu@ﬁ
NINNTIENTRU] yananTi LI nL el
1EHnunnswanTdAanudaluniseenuinndnnig
wendannnsndaienantien (12 Fiwdw)
(Table3) T4arnuan1INAaastinazidunaan

M3l calcium sulfate lwiagnaninliifiaw
Wfaﬂmmm@ymm’]ﬂumme‘wuﬁu e
mummmsﬁumimmqmmm (FURN N uaz

¢, 2561) wazn13ld MHEC \udanilszaiu
smLﬂuwmLu@a‘mimmﬂ@uwuﬁLsm@‘ll@mrm
BITNTNR (ANNNA UATIATHE, 2549) Al
ARININBNINAANUTHELTIDINANNTEN3IULA
HuglassafanszuaunIfenIBuNanilg e
‘wumm@ﬂmmmﬂLm‘vmqmaﬂumm@nmmmu
nénduieadniios Lmuﬁéﬂumﬂuﬂmmmﬂm
Wan emm@mﬂmmmamu@ﬂmﬂ@@\mmﬁqu
nIINeMNAARUERTIRADWY 11 AT
ENGU (4381, 2559) WANRUTHZTamA (35817
A uavAnLE, 2561) WAAKNNIANAN (A=
wazynyd, 2561) uaziinalnals (wed, 2557) G
NNINDNINARA AR 1A 9B N BN AARUE
ANAY

Table3 Germination percentage, speed of germination and radicle emergence (RE) of pelleted

tomato seeds with different types and rates of plant nutrient tested under greenhouse and

laboratory conditions

Greenhouse condition

Laboratory condition

Treatments”  Germination”  Speed of germination RE¥  Germination” Speed of
(%) (seedlings/day) (%) (%) germination
(seedlings/day)

Unpelleted 85 16.48 a” 88a 86 13.95 a
Pelleted (P) 87 14.80 bc 85 ab 88 12.00 b
(P) + FIMA1 90 14.95 bc 85 ab 90 11.36 b
(P) + FIM2 90 14.99 bc 84 a-c 90 11.48 b
(P) + FIM3 91 15.42 a-c 79¢c 92 11.70 b
(P) + F2M1 90 14.08 ¢ 83 a-c 92 11.67b
(P) + F2M2 92 15.10 bc 82 bc 90 11.21b
(P) + F2M3 90 15.85 ab 81 bc 89 1113 b

F-Test ns * * ns *

CV. (%) 5.26 4.85 3.31 7.78 7.25

ns, * : non significantly and significantly different at P< 0.05.

"F1= Jensen and Malter(1995) and F2 = Mao et al.(1980);M1 = 1 time concentration, M2 = 2 time concentration,
M3 = 3 time concentration

* Means within a column followed by the same letter are not significantly at <0.05 by DMRT.

¥ Data are transformed by the arcsine before statistical analysis.
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fiamaq Taensiseangasin linaniugiinans
UYABATTUATINALLNTEN  Reactive oxygen
species (ROS) (Lee et al., 2012) uazina
ﬂﬁ?ﬁﬁW@@H%Lmﬁmmaﬂmmdﬂaﬁu (Murthy
and Sun, 2000) Midugivie WiinAu@ene
santieEad (Parkhey et al., 2012) T4dsnAse
Wadiuasna liiiannsialnasesansdianing
lafl (Kaewnareea et al., 2008) wWAzAIHAMD
Aansrneeaiewlas 1 superoxide dismutase,
catalase, peroxidase Lay glutgthione ANAINEN
Fm1a1 (Lehner et al., 2008) T9&9ualnensame
ANNUTSUIRUNAATLE  vinTiiAdNenes
wdaiiganas (Soltani et al., 2008) sawliliy
Wanndasuid aan19g3sneneeafiuninvaa

nsanandiag (Gidrol et al.,1990) ﬁdfjﬂﬂﬁwfﬂlﬂ
wansaufusInaImslaLalawunsLAN
ANUUNTaslAenfuuAandsainnisnen
°n'f;ﬂﬂmﬁ“uﬂﬁiLﬂﬁﬂuLLﬂmﬁu@mm‘wmeﬁ@u'
5197 (Gawande et al., 1980) WA¥E1ABIM9H
Lﬂumummwfmfmmmq:mﬁﬂmmnmmq
BIYENFIDENNTEY AN (Fe) NNUNUMEBNIT
dadinnanssnaaaeilad peroxidases LAY
catalases 7lfaneauna (Cu) ARUNLMAe
nanszfunIsInauaeeulEl CuZn-superoxide
HunundAnylunisasuaunisaitaienlad
fnunqziATaaeeandatu (Zelko et al., 2002)
Winliinneinwangananssnsacienladating
FioLHaIAILIIaNE)

Table 5 Germination percentage, speed of germination and radicle emergence (RE) of pelleted

tomato seeds with different types and rates of plant nutrients tested under laboratory and

greenhouse conditions after accelerated ageing.

Greenhouse condition

Laboratory condition

Treatments”  Germination® Speed of REY  Germination® Speed of
(%) germination (%) (%) germination
(seedling/day) (seedling/day)

Unpelleted 61 10.88 85 a” 75 1295 a
Pelleted (P) 64 10.41 74 b 84 10.64 b
(P) + FIMA1 71 11.46 72 bc 86 11.21b
(P) + FIM2 76 12.90 73 bc 88 11.32 b
(P) + F1IM3 75 12.15 72 bc 90 1143 b
(P) + F2M1 71 11.46 63 cd 85 10.60b
(P) + F2M2 74 12.04 57d 89 10.72 b
(P) + F2M3 76 12.74 65 b-d 88 10.98 b

F-Test ns ns * ns *

CV. (%) 7.55 10.08 5.75 5.87 6.06

ns , **: non significantly, significantly different at P< 0.01 respectively.

"F1= Jensen and malter(1995), F2 = Mao et al.(1980); M1 = 1 time concentration, M2 = 2 time concentration, M3

= 3 time concentration

* Means within a column followed by the same letter are not significantly at P<0.05 by DMRT.

¥ Data are transformed by the arcsine before statistical analysis.
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