WNWINEAT 46 (3) : 487-496 (2561). KHON KAEN AGR. J. 46 (3) : 487-496 (2018).

HAYDIMSNENINAATUEIINAUSIADIHISTADAIINIDN

Q
k4

Az M3 YAUIAAUNI VO INZIVDINAGNHEN

Effects of seed pelleting with plant nutrients on seed quality

and seedling growth of hybrid tomato seed
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ABSTRACT: Hybrid tomato seeds are of economic importance in Thailand. But the seed size
is small, flat, and thin, it is a hindrance to cultivate and the seedlings germinate irregularly. The
objective of this experiment was to hybrid tomato seeds enhancement by pelleting seed that
can change their size and add weight. It is also pelleting seeds with plant nutrients to enhance
seed quality and seedling growth. This experiment was conducted at the Seed Processing Plant,
Faculty of Agriculture, Khon Kaen University. This experimental design was CRD with 4
replications. The hybrid tomato seeds with different rates, plant nutrients NH,NO,, NaH,PO,.2H, O,
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KNO,, ZnSO,, MgSO,.7H,0 and CaCl,.2H,O by seed coater model SKK 11 Hydroxylpropyl
methylcellulose (HPMC) 0.6% W/V was used as binder material and Calcium sulfate used as
filler material. The results showed that pelleted seed with ZnSO, and CaCl,.2H,0O had higher
germination than other treatments tested under laboratory and greenhouse conditions. The pelleted
seed with CaCl,.2H,0 had increase shoot length about 1% compared to. Furthermore the pelleted
seed with MgSO,.7H,0 had increase root length 22.2% under laboratory conditions. For tested
under greenhouse conditions the result showed that the pelleted seed in all plant nutrient method
had shoot length increased than 15% when measured at 30 days and as a result, the seedlings
dry weights were better than the pelleted seed without plant nutrients and non-pelleted seed. In
summary, the pelleted seed with CaCl,.2H,O had highest the germination, vigor and seedlings
growth. In addition, it was found that the seedling dry weight increased more than 37% when

compared with non-pelleted seed.

Keywords: seed quality, seed pelleting, seedling growth, plant nutrients
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Table 1 Germination percentage and speed of germination of hybrid tomato seeds pelleted with

different plant nutrients tested under laboratory and greenhouse conditions.

Treatments” Germination Speed of germination
(%) (plants/day)
Laboratory Greenhouse Laboratory” Greenhouse
T, 84% 90> 13.45° 17.82°
T, 85™ 92%° 11.10” 17.11%°
T, 82" 86° 11.26" 15.85%
T, 77° 87 9.79° 15.16°
T, 83" 90> 11.25% 15.93%
T, 88" 95% 11.27% 17.36%
T, 84% 92> 11.53° 16.48"
, 87% 96° 11.51° 16.85°
F_test « o o o
C.V. (%) 5.99 3.35 7.12 3.77

*** = significantly different at P< 0.05 and P< 0.01 respectively.

”TD = non-pelleting (control), T1: pelleting with Calcium sulfate (CS), Tz: Pelleting with Cs + NHANOS, Taz Pelleting with Cs +
NaHZPOA.ZHZO, T4: Pelleting with Cs + KNO3, T5: Pelleting with Cs + ZnSOA, TG: Pelleting with Cs + MgSOA.YHZO and

T_= Pelleting with Cs+ CaCI2.2HZO

“Means within the same column followed by different letters are significantly different by DMRT.

“Data are transformed by the arcsine before statistical analysis.
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Table 2 Comparison by orthogonal contrast of seed quality after pelleted seeds with plant nutrients

tested under laboratory conditions.

Treatments" Germination ~ Speed of germination Shoot length Root length
(%) (plants/day) 14 DAP? (cm) 14 DAP? (cm)

TVST,T, T, T, TTT ns ** ns ns

0 1 2 3 4 5 6, 7
T VS T ns > > ns
TVST,T,T,T.TT ns * ns **

1 2 3 4 5 6, 7
TVST VST VST VST VST ns ns ns *

2 3 4 5 6 7
C.V. (%) 5.99 712 4.58 10.21

ns, *, ** = non-significantly different, significantly different at P<0.05 and P<0.01 respectively.
w'TO = non-pelleting (control), TW: pelleting with Calcium sulfate (CS), Tzz Pelleting with Cs + NH4N03, T3: Pelleting with Cs + NaHZPOA.ZHQO,
T4: Pelleting with Cs + KNOS, T5: Pelleting with Cs + ZnSOA, TG: Pelleting with Cs + MgSOAJHZO and T7: Pelleting with Cs + CaCI2.2HZO

“DAP= Day after planting.

nan1Iaaadudnsliiiuen Aan1swan
wanuglaalsAainsise s (T1) uay
nswenAndINil KNO,_ (T4), ZnSO, (TS),
MgSO .TH O (Te) ax CaCI 2H O T7 13J3JBJ@
AEAITNIAN BN AAN TN Lm@mﬂm‘luzﬁmw
festfuRnisuazannisaunnaes Inaaniy
NNINBNLNAATINAL ZnSO  (T5) uaw CaCl .2H O

(T7) Auualiindoudadsnuniseanaaufnnug

NzllawAlfauInnIInNITNenNAnIINTY
ﬁﬁﬁl’ﬂ’]ﬂﬁﬂﬁm%‘uj mn@w’ﬁwmmmﬁ;ﬁqnxﬁ (Zn)
azaaenszhunsinuzedeulailul jisaanig
Fouail Ao ndaATZITLaY NIaEeENANA
n1389LA3129A1L971 (Aravind and Prasad, 2004)
uazasdiunissaniasiasylAuinesfundn
(Kaya and Higgs, 2002) yanannTigaRLmLN Y
nsztnunnsdaAszsivanlamy Fafhunsaesiily
1'7{23'1ﬁmslumymumm’éwafaﬂ?ﬁu (Caldelas and
Weiss, 2017) Gn\mmummmvmumia@mmme
LL@'“m:rmmimmLmu‘ﬁmmmwwﬂumumﬂu
ANGILATIIN (Santos, 1981) Tuilaqiiu Kangsopa
and Siri (2017) $1891U9713BN1INENLNAR
dnnavensaniy ZnSO, Hnavinliuannug
mfnmaﬂmeuLLmniuLLmnm\mum\mammq
NladnAny @nmummﬂmmﬂmmwum
NNINBNNARSNY Znso, Hefdudaanusena
mnmmmm"l,mmﬂmewmuwﬂuum
UfiRnIsuazanInizeunaaes

A mFunianeniuaniuginiy CaCl 2H 0
(T7) Wuin ummmnmmmm@mm@mﬂummw
Gauneand InasinuAs s (Ca) HuvumanAny
1 [~3 | b‘ld‘ 1 U
sianisanaeaNantaeulaunnimasndqsli

cala v A g

wulsinanssnld Aeeulaiieani-ayluiasg
Fenutineasudlaiduaailuandyizu (dextrin)
(8195, 2553) Farumunlunisiadausineud sl
fedauaus veanauazdetandasuilelu
LﬂuimmﬂimmLN@MMNTNL@ﬂm@ﬂmmmuh
TunszunuNnean anvgnunsoitLlsAENN
nsvenveananléateiuiiewnaidanloan

PYRE P = o o . o
(Ca™) wgﬂwm@‘mﬁﬁmm:m’ﬂﬂmmummu
ga5TNUALLLAEAAY (GA) TUN1TNTZLIUNING
Fawmiaeaig (Bush, 1995; Anil and Rao, 2001)
pein l9fmNN A nNaNAReLand HTiINNNINan
WAANNNIINATHANTI TN 99anE 1 LAEIAN
£ d‘ = s [~3 1 a v
feedaFauisuiumdnlinen Inalnango
wanugazgnuiedinduaiananuan inliwan
o o a 1 Y o a A ryv
Wugruwaiialdansnsosenlfviuiisesanidn
(Soulange and Levantard, 2006) LRSI
AUNNINARBITAZNUA INAARUSNLITDMANAT
AInenaz@Nnsaeantitn wildluadnuanesie
NITLAUNITENLBUNAR AaenauneunlUy
Aundng 1y n1esrenulunsneniuaniug
wATAN (Halsey and White, 1980; Petch, 1991)
wazn"5iiv (Durant and Loads, 1986) wanannil
FINLIN NTNBNLNARTINAL NaH PO .2H O (T3)



KHON KAEN AGR. J. 46 (3) : 487-496 (2018).

2791 0.047 niﬁu nasanualuniseanuinnan
ﬂi‘i‘NQﬁﬂ’]ﬁ‘ﬂ‘LA“’l Imﬂmmw'amwgmmammi
aadiuninasgiAuinaassnieg asnuia
TINHBE LAZIINUL (Smith and Read, 1997; Liu

etal., 2011) A4HNARDNITLIUNNNBNUBANAAWLS

Nz@emAre i FusIAens LRl

2. NAABINISTNANLNAAWUESINALSIRB1MS
NEFan1Tas YA LT AURIAUNAINZLTDLNA
ANNAN
N19MIIAAaUNITIATLALTRIRIAUNE
demaznaaauluanindiasfifinaswudn
Hundndniinens 14 fundannz mswenidakos
CaCl .2H O (T7) waznirsnaniaalsiAann

87681 (T1) HANENFUNINNENARRLE

laiwan (T0) mamfmmfaumwﬂmﬂﬂﬁmq 1444
PRI ‘wud’]ﬁm’mLLmﬁi’Nﬁummﬁﬁ@mﬁ
VeidnAnyBa ‘Emmmmwuﬁwmnmg MgSO,.7H,0
(T6) ummmqammmm Lufamqqmﬂummmq
ﬁummq 14 uaz 30 Sundanny luannizen

nasasiANuansaniulunieads Tngmanwug

INeNIINAUBIABMNINTNNNTINITHAINYY
AunNInndnuanwuflinen 4-15% dou

493

miﬂmﬁm‘fﬁuﬁﬂLLﬁ\‘iﬁnmﬁuﬂé’ﬂﬁmq 30 FUMAY
NNz NAda U lUANINTAUNARBINLAIN
wiauginandaniusgatisiedaaa
WANANSAUIUNN9ATR Lﬁmﬁﬂmﬁﬁuﬁumﬁmﬁuﬁ
ﬁwaﬂ‘imﬂmﬂmﬂmﬁlmma‘ﬁm (T1) wazidn
wan (T0) (Table 3)
LﬁfaLﬁmmﬁﬂmf@'mmLuﬁmVLaJWﬂmL@V%%mi
W@mmmmnnﬁmwqummmuluamwmﬂu
NAADY 'aﬂ'VNL‘LG‘EI‘]_ILV]EIULN@@VLQJW@ﬂLL@”'JﬁﬂWi
wanwanlaglsnAainanseinisianwudn
ANAaN ANNBIlLNNIEN UATANENEL 7
21 14 uaz 30 Funaamiy TiANuansai
Tunnaadin Ineasiiuanauansnaie Reyidie
ngupemaananiagsARINsIRaIMTNTUAY
AEN1TNANINAATINALENEa 1N THTWLLN
AAsENIRNEATIANLANFNSSY Fantswen
AR CaCl.2H O (T7) ﬁmqmﬂﬂﬁﬁzﬁm
WAZEININNANTBNINENNARLNENEENILAEN 4%
ustlaifpnaumnsnsanniudaiuginandauiy
Znso, (T5) Lmzmﬁmﬁuﬁjﬁwmimmﬁﬂmn
ﬁﬂf}lfawmﬁéﬁm (T1) @9uAnutFalunnseenuas
mmmqﬁuﬁ'mq 14 uaz 30 Jundamizliny
ANNLANGNNAUW N4 D5 (Table 4)

Table 3 Shoot and root length and seedling dry weight of hybrid tomato seeds pelleted with different

plant nutrients tested under laboratory and greenhouse conditions.

Laboratory Greenhouse
Treatments" Shoot length Root length Shoot length Shoot length Seedling dry weight
14 DAP (cm)? 14 DAP (cm) 14 DAP (cm) 30 DAP (cm) 30 DAP (g)
T, 7.96°7 6.94" 10.95° 18.35° 8.84°
T, 8.04° (+1.0)¢ 6.06" (-12.6) 11.57° (+5.6) 17.77° (-3.1) 7.99° (-9.6)
T, 7.80° (-2.0) 6.89" (-0.7) 11.73% (+7.1) 20.67° (+12.6) 9.53" (+7.8)
T, 7.71%° (-3.1) 6.39" (79) 10.70° (-2.2) 18.37° (+0.1) 8.83" (0)
T, 7.82% (-1.7) 7.42* (+6.9 12.10% (+1o 5) 18.63" (+1.5) 8.93° (+1.1)
T, 7.32° (-8.0) 6.23" (-10. 2) 11.91% (+8.8) 19.16™ (+4.4) 9.04° (+2.5)
T, 7.90® (-0.7) 8.48* (+22.2) 11.50° (+5.0) 20.00% (+9) 9.53° (+7.9)
T 8.04° (+1.0) 560" (-19.3) 12.30° (+12.3) 21.18° (+15.4) 12.11% (+37)
F-test * * * b *
C.V. (%) 4.58 10.21 2.74 4.14 8.52

** = significantly different at P<0.05 and P<0.01 respectively.

”TO = non-pelleting (control), T = pelleting with Calcium sulfate (CS), T2: Pelleting with Cs + NHANOS, sz Pelleting with Cs + NaHZPOH.2H20, Tnz Pelleting with Cs + KNO},
T5: Pelleting with Cs + Zr\SOAv TEZ Pelleting with Cs + MgSO_/.?HZO and T7: Pelleting with Cs + CaC\Z.2HQO

“DAP= Day after planting.

“Means within the same column followed by different letters are significantly different by DMRT.

“The numbers in parentheses are percentage increase (+) or decrease (=) of change in relative to control.
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Table 4 Comparison by orthogonal contrast of seed quality after pelleted seeds with plant nutrients

tested under greenhouse conditions.

Treatments" Germination ~ Speed of germination Shoot length Shoot length
(%) (plants/day) 14 DAP? (cm) 30 DAP? (cm)

T VST T2 T3 T, T T T ns ns ns ns
T VS T ns ns ns ns
TVST,T,T,TTT * ns ns ns

1 2 3 4 5 6, 7
T VST VST VST VST VST ns ns ns ns

2 3 4 5 6 7
C.V. (%) 3.35 3.77 2.74 4.14

ns, * = non-significantly different, significantly different at P<0.05 respectively.

”TO = non-pelleting (control), T = pelleting with Calcium sulfate (CS), T = Pelleting with Cs + NHANoa, T = Pelleting with Cs +
NaH2POA.2HZO, T4: Pelleting with Cs + KNOS, T5: Pelleting with Cs + ZnSOA, TG: Pelleting with Cs + MgSO4.7HZO and

T_= Pelleting with Cs + CaCIz.ZHZO
“DAP= Day after planting.
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