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Physical properties and seed quality after pelleting with different binder

and filler materials of lettuce seed (Lactuca sativa L.)
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ABSTRACT: Lettuce seeds are small, flat shapes and less food accumulated in the seed. Seed
pelleting as a way to raise the quality of the seed that suitable for planting. Binder and filler
materials are key elements to make seed pelleting successfully. The objective of this research was
to find types of suitable binder and filler materials for pelleting of lettuce seeds. The experiment
was conducted at the Seed technology laboratory, Seed Processing Plant, Faculty of Agriculture
and Pharmaceutical technology laboratory, Faculty of Pharmacy, Khon Kaen University. This
experiment consisted of two parts. The first part was the study on four binder materials for seed
pelleting including methyhydroxy ethylcellulose (MHEC), hydroxylpropyl methylcellulose
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(HPMC), polyvinyl pyrrolidone (PVP-K90) and polyvinyl alcohol (PVA). Calcium sulphate of
250 g was used as a filler per 10 g of lettuce seed. The second part was the study on six filler
materials including talcum, calcium carbonate, calcium sulfate, calcium carbonate with pumice,
calcium carbonate with bentonite and calcium carbonate with zeolite. Methylhydroxy
ethylcellulose 0.5% (w/w) was used as a binder per 10 g of lettuce seed. Physical quality of
pelleted seeds were subsequently tested. The results indicated that the pelleted seeds of lettuce
with MHEC and calcium sulfate could be formed easily. The pelleted seeds had low friability
than the other methods, but it was dissolved in water very well. The pelleted seeds with MHEC
and calcium sulfate had not affect on germination and speed of germination. In addition, it also

found that the seedling of pelleted seeds has longer roots length than the unpelleted seeds.
Keywords: seed enhancement, calcium sulfate, methylhydroxy ethylcellulose
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Table 1 Physical properties of lettuce seeds pelleted with different types and concentrations of

binder materials.

Treatments”  Forming 1,000 seed weight pH of Friability of Dissolution period of
of pelleted (g.) pelleted seed pelleted seed (%)  pelleted seed (min)

BO - 0.81% - - -

B1 5 25.36° 6.79° 6.24 ° 0.41°

B2 4 24.49° 6.75' 1.31° 1.02°

B3 5 23.32" 6.99" 9.43° 0.12¢

B4 4 24.18" 7.01° 1.35° > 2.00™"

B5 3 24.31° 7.06° 0.96 > 2.00°

B6 2 25.55° 6.94° 0.56 > 2.00°

B7 2 23.89° 6.97* 0.36 > 2.00°

B8 1 26.30° 6.94° 0.05° > 2.00°

CFTest - . e ] . .

C.V. (%) - 0.07 0.35 16.89 6.66

**: significantly different at P<0.01.

""BO = unpelleted (control); B1 = pelleted seed with MHEC 0.3% (w/w); B2 = pelleted seed with MHEC 0.5% (w/w); B3 = pelleted seed with HPMC 0.3%
(w/w); B4 = pelleted seed with HPMC 0.5% (w/w); B5 = pelleted seed with PVP-K90 4% (w/w); B6 = pelleted seed with PVP-K90 5% (w/w); B7 = pelleted

seed with PVA 4% (w/w); B8 = pelleted seed with PVA 5% (w/w).

? Means with in a column followed by the same letter are not significantly at P <0.05 by DMRT.

“Pelleted seeds had not dissolve within 30 minutes.
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Table 2 Germination percentage, speed of germination, shoot length and root length of lettuce

seed pelleted with different binder materials tested under laboratory condition.

Laboratory condition

Treatments" Germination (%)% Speed of germination Shoot length (cm) Root length (cm)
(plant/day)
BO 94 # 23.37° 5.00° 2.67°
B1 90 *° 21.94% 463" 2.83%
B2 94 ° 22.67° 433" 2.68°
B3 87 * 21.28%° 4.53% 3.00°°
B4 82" 19.71% 4.60°° 3.27%°
B5 74 ° 17.63° 4.80%° 3.40®
B6 77° 17.85° 4.70%¢ 2.87%
B7 86 *° 20.58" 4.67% 3.60°
B8 74° 17.81¢ 4.97%° 3.23°
LR Test . N S .
C.V. (%) 5.99 6.00 4.85 9.31

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

B0 = unpelleted (control); B1 = pelleted seed with MHEC 0.3% (w/w); B2 = pelleted seed with MHEC 0.5% (w/w); B3 = pelleted seed with HPMC 0.3%
(w/w); B4 = pelleted seed with HPMC 0.5% (w/w); B5 = pelleted seed with PVP-K90 4% (w/w); B6 = pelleted seed with PVP-K90 5% (w/w); B7 = pelleted

seed with PVA 4% (w/w); B8 = pelleted seed with PVA 5% (w/w).

? Means with in 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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atiaasiniane uaziinainlfisveandanenls
BeLile (Figure 1) iasann bentonite TilAsaaing
Jlue@n 3 °I°jgu A8 almina octahedral sheet Wnsn
28j3¥1I silica tetrahedral 2 1 (d5ums, 2550)
mn‘lﬁm‘m%wﬁ'Lﬂumﬁﬂﬁﬁmum LaNdInTY
mm@mmmwuﬁwmmm@ﬂ n1sweniNianLg
mnmmmwﬂnﬁuwmumwnL‘wmumr]LmJ
ﬂiymm 30-50 Wi v liidawne gilseuniueuniy
figasnns mm@mwaﬂ@u"m@"[m ﬂ@fﬂmm LAY
aemnlunsEiusesdnafinig (%'ivﬁﬂm LAY
'quQ.JN, 2554, 'L!Q.JN, 2558; Butler, 1993) a1nn19
VAR Hill (1999) WY NNsnanAARLGUaN
v ldaneniarnaiaalszanns 6 wih was
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AnInasd wazyyd (2556) Wi ﬂ’]i‘WﬂﬂLﬂJ@mwuﬁ
mmumimmmwuﬁumuunmeuﬂ?vmm 30
win femsaageuananuilunsa-snsedimdn
WanwUd Luﬁmﬁuﬁ:ﬁﬂmmmuﬁw'ﬂﬂﬁqa calcium
sulfate (F3) wag calcium carbonate $ANAL
bentonite (F5) HAvsiflussden Inadirneg
TN 7.0-7.5 LATAINNITIATIAAALAIINNIAL
PRANAANEN WLFININBNNAANUTAE calcium
carbonate $9NAU pumice (F4) Hiafidus
mmniﬂuﬁ@ﬂ‘ﬁqm (0.42%) uaz A NuANFN
funmeadRfuAaLETINan ot calcium sulfate
(F3) waz calcium carbonate $9:7U bentonite (F5)
AUMIATAERLINIAY AL IR EaNaN At
LLﬁdﬁLNﬁmW’uﬁ:ﬁWﬂﬂs&hﬂ calcium carbonate (F2)
Az calcium carbonate ‘a*'mfﬁ_l bentonite (F5)
me‘w@ﬂmﬁu'}inm@wuﬂmmwm Lummmmm

W@nmwuﬂumnﬁmwLﬂum\iLLﬂqu@ﬁm
mmauum‘lummmummmuim dNHNI0LAN
Lﬂ@ﬂu”Lﬂfafau”Lm Hirota etal., 1989) Wiatiunsna
sewdnsaynpasn Ifiannanuansaeenaniu
151’dﬁﬂndﬁ'fm@W@ﬂ‘ﬂﬁm'§u (Table 3)

Figure 1

Physical characteristics of lettuce seeds pelleted with different filler materials; unpelleted
(FO), pelleted seed with talcum 350 g. (F1

), pelleted seed with calcium carbonate 350 g.

(F2), pelleted seed with calcium sulfate 350 g. (F3), pelleted seed with calcium carbonate

50 g. and pumice 300 g.(F4), pelleted seed with calcium carbonate 50 g. and bentonite

300 g. (F5), pelleted seed with calcium carbonate 50 g. and zeolite 300 g. (F6).
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Table 3 Physical properties of lettuce seeds pelleted with different types of filler materials.

Treatments”  Forming 1,000 seed weight pH of Friability of Dissolution period
of pelleted (g.) pelleted seed pelleted seed (%) of pelleted (min)

FO - 0.81% - - -

F1 3 34.70° 8.92° 52.33° > 2.00%

F2 5 39.11° 9.05° 30.33" 0.17°

F3 5 39.70° 7.45° 1.21¢ 1.27°

F4 4 32.55¢ 8.49° 0.42° 1.24°

F5 2 38.92° 7.16' 2.68° 0.17°

F6 1 28.22° 8.09¢ 11.38° 0.44°

FTest - ST ] ] ] R

C.V. (%) - 0.65 0.53 23.77 42.88

**: significantly different at P<0.01.

"'FO = unpelleted (control); F1 = pelleted seed with talcum 350 g.; F2 = pelleted seed with calcium carbonate 350 g.; F3 = pelleted seed
with calcium Sulfate 350 g.; F4 = pelleted seed with calcium carbonate 50 g. and pumice 300 g.; F5 = pelleted seed with calcium
carbonate 50 g. and bentonite 300 g.; F6 = pelleted seed with calcium carbonate 50 g. and zeolite 300 g.

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

* Pelleted seeds had not dissolve within 30 minutes.

2.2 AUMWNRARUEANNIANBNURINTT
wanmaTaRWanTLANANL
NIATIAAELIATNINNAANWEENNAEN
m“qmiwaﬂc’-ﬁqm“mwmﬁLmeﬂ'Nﬁu WL9N
NINBNNARRUSHINNIANENGYE calcium sulfate
(F3) ﬁmmmmlu@mwﬁmﬂﬁﬂ”ﬁmizgaﬁzgm
(94%) wAlduAnaA1aiuNnI9adALNEARUE
liiwan (FO) waziudevugiinandag calcium
carbonate (F2) Haaanpfesfuaunnaattes
Coraspe et al. (1993) WL NNINAZALAINIAN
wanRugEnnaven lufiasdjurnaslidaan
WANBNNAUNNADATeUdNARTLS linenuay
Luﬁmﬁ’uﬁ:ﬁmumiw'ﬂﬂ @9 Kiran et al. (2014)
WUGININDNHAAN WAL U TN AARUER
ADNHIBNAININNAARUS Lainan uazn19AnNEN
MINeNEATLTI WL SRS U wen
uazflnanueengandnadaniuglinen (Tuna
and Ahmet, 2009) WAN1IWANNAANUGENNA
naNF9E calcium sulfate (F3) HAani3alunnsean
pandnmdaiuglinen (FO) uslifanuunnsing
AUNN9EnH L‘fimqmLuﬁmﬁuﬁﬁﬂmmmuﬁﬂhu

nsnangnuiatiusosdannanaain liaawLg
ANAINNTD IUNIT9BNEINdINA LS lainen
(Soulange and Levantard, 2008) Lﬁ@m%@m@u
NI9AsLALIAIaIAUNRIENNIAUAN WL9N
MIWANINAANLGENNIANENYNNITNTTAAINENY
anfiulaiuansnaiy usiinasanane1asInaeg
Aundinniaven Tnanisnenwannugniswen
wanRugI IFiun&dnnianeniaINe1asIn
4173UR 0.63-1.78 [TURIAT (25-70%) a1nN"3
wanwFanugasfaananfiuansaeiu il
Fundndnniavesiiannuenaresniisduuas
wAnFNANINAANLE linanatinedaEay Laznig
7AAB9184 Shashibhaskar et al. (2011) T#n1n1s
ANEININANINAAN UGN A MARUE CV.PKM-1
fngl zinc sulfate wudwmﬁmﬁuﬁﬁmumm@nﬁ
NaAITYEL TR uasNaNARgINIMAATLS linan
u’aﬂmnﬂ” Soulange and Levantard (2008)
91897137 TusendnanamagauAnNeen 49N
Wl wieriudusdemeiiumeneniungn
aziiludiden uasianalvgindndiundininan
WARWUE liwan (Table 4)
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Table 4 Germination percentage, speed of germination, shoot length and root length of lettuce

seed pelleted with different filler materials tested under laboratory condition.

Laboratory condition

Treatments" Germination Speed of germination Shoot length Root length

(%) (plant/day) (cm) (cm)

FO 93 21.60° 4.99 2.57¢

F1 74° 17.22° 4.92 3.60°

F2 92° 20.87° 4.86 4.10°

F3 94° 21.41° 4.76 3.20°

F4 69° 16.31° 4.77 4.19°

F5 81° 18.70° 4.59 3.60°

E6 82" 19.45° 457 4.35°

CRTest T . s

C.V. (%) 4.50 4.00 7.44 6.07

ns, *, **: nonsignificantly, significantly different at P<0.05 and P<0.01 respectively.

"'FO = unpelleted (control); F1 = pelleted seed with talcum 350 g.; F2 = pelleted seed with calcium carbonate 350 g.; F3 = pelleted seed

with calcium Sulfate 350 g.; F4 = pelleted seed with calcium carbonate 50 g. and pumice 300 g.; F5 = pelleted seed with calcium

carbonate 50 g. and bentonite 300 g.; F6 = pelleted seed with calcium carbonate 50 g. and zeolite 300 g.

 Means with in 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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