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Abstract

Lettuce seeds are small and less food accumulated in the seed. When being grown,
seedlings have low germination rate and vigor. Therefore, lettuce farmers import pelleted
seeds from other countries instead. Creating a pelleting substance formula for farmers’
own use is an important step to improve lettuce cultivation in Thailand. This study aims
to find an appropriate type and a concentration level of binder material for lettuce seed
pelleting. A randomized complete block design with four replications was used as the
experimental design. Seeds were put in two main groups, which were those pelleted with
five concentration levels of methyl hydroxyethyl cellulose (MHEC) which were 0.3%,
0.4%, 0.6%, 0.8%, and 1.0% (w/v) and those pelleted with the same five concentration
levels of carboxyl methyl cellulose (CMC) as in the first seed groups. 130 grams of zeolite
were used as a pelleting material per 10 grams of lettuce seeds. The experiment results
showed that the pelleted seed with 0.3% and 0.4% (w/v) were the concentration levels

of MHEC and CMC that made pellet forming the easiest and easy, respectively. After
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testing the quality of the pelleted lettuce seeds, it was found that the seeds pelleted
with 0.4%, 0.6%, and 0.8% (w/v) of CMC had higher speed of germination and the
differences were statistically significant when compared to other seed pelleting methods
under laboratory conditions. At the same time, under the laboratory conditions, seeds
pelleted with 0.4% (w/v) of CMC had higher root length and shoot length when compared
to seeds that were not pelleted. Those differences were found statistically significant.
Hence, after considering the experimental results from all seed pelleting methods, it can
be concluded that pelleting red oak lettuce seeds with 0.4% (w/v) of CMC is the most
proper concentration level.

Keywords: Seed enhancement, seed quality, organic seeds, filler material
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fiuguzidomafinududy 0.7 Wesidud
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winutanuszanulunisvaaesi dwiunis
wonwaanugRnnIaviex (Table 1)

Table 1 Film dissolution, film weight, forming, friability of pelleted seed, dissolution
period of pelleted seed and pH of pelleted seed of pelleted lettuce seed with
MHEC and CMC at different types and concentrations
SN Eilm Friability Dissc?lution oH of
Treatment dissolution  weight Forming of period of pelleted
(%) (mg) pelleted pellete.d seed
seed (%) seed (min)
MHEC 0.3% 96 30 5! 62.83 @’ 0.07 e 7.63d
MHEC 0.4% 96 30 a4 66.55 a 0.10 e 7.67b
MHEC 0.6% 97 50 3 556 b 1.38d 770 a
MHEC 0.8% 99 40 2 0c 294 c 7.64 cd
MHEC 1.0% 99 60 2 0c 7.28 a 7.65 ¢
CMC 0.3% 97 30 5 461b 0.03 e 7.62d
CMC 0.4% 98 30 a4 0c 0.04 e 7.56 e
CMC 0.6% 98 40 3 0c 0.03 e 7.48 ¢
CMC 0.8% 99 50 2 0c 0.07 e 755 e
CMC 1.0% 99 70 2 0c 548 b 752 e
F-test ns ns - *x *x **
CV.(%) 0.21 1.10 - 40.92 0.20 0.17

ns, **: Non significantly and significantly different at P<0.01, respectively

' The forming scores for the seed pelleting: 1 = very hard, 2 = difficult, 3 = medium, 4 = easy, 5 =

very easy

> Means with in a column followed by the same letter are not significantly at P<0.05 by DMRT
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Figure 1 Physical characteristics of film at different types and concentrations of binder:
T1 = MHEC 0.3%, T2 = MHEC 0.4%, T3 = MHEC 0.6%, T4 = MHEC 0.8%,
T5 = MHEC 1.0%, T6 = CMC 0.3%, T7 = CMC 0.4%, T8 = CMC 0.6%, T9 =

CMC 0.8%, T10 =CMC 1.0%
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Table 2 Germination and speed of germination of pelleted lettuce seed with MHEC and
CMC at different types and concentrations, tested under laboratory and

greenhouse conditions

Laboratory condition

Greenhouse condition

Treatment  Germination Speed of germination ~ Germination Speed of germination
(%) (plant/day) (%) (plant/day)

Non pelleted 96 ab"? 11.85 ¢ 97 a-c 12.08 a
MHEC 0.3% 96 ab 11.95 c 96 a-c 11.49 ab
MHEC 0.4% 98 ab 12.10 c 98 ab 11.34 ab
MHEC 0.6% 96 ab 11.85 ¢ 99 a 11.98 a
MHEC 0.8% 96 ab 11.93 c 97 a-c 11.96 a
MHEC 1.0% 98 ab 12.09 c 93 c 12.06 a
CMC 0.3% 99 a 12.20 c 96 a-c 11.55 a
CMC 0.4% 97 ab 24.06 a 97 a-c 12.56 a
CMC 0.6% 99 a 24.39 a 96 a-c 10.63 ab
CMC 0.8% 99 a 24.33 a 96 a-c 12.49 a
CMC 1.0% 95 b 21.88 b 94 c 9.65 b
F-test * ** * *
CV.(%) 5.12 3.10 5.07 10.24

* **: Significantly different at P<0.05 and P<0.01, respectively

1

2

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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Table 3 Shoot, root and seedling length of pelleted lettuce seed with MHEC and CMC
at different types and concentrations, tested under laboratory and greenhouse

conditions
Laboratory condition Greenhouse
condition
Treatment
Shoot length Root length Seedling Shoot length
(cm) (cm) length (cm) (cm)
Non pelleted 0.98 e 4.05 e 5.03d 1.10 ad
MHEC 0.3% 1.13 b-d 5.85c 697 b 1.18 a
MHEC 0.4% 1.20 ab 6.05 bc 725b 1.15 ab
MHEC 0.6% 1.08d 6.04 bc 7.12b 1.15 ab
MHEC 0.8% 1.10 cd 497 d 6.07 c 1.10 ac
MHEC 1.0% 1.13 bd 5.88 ¢ 7.01b 1.12 ab
CMC 0.3% 1.26 a 6.17 bc 7.42 ab 1.06 b-e
CMC 0.4% 1.17 bc 6.87 a 8.04 a 1.05 b-e
CMC 0.6% 1.07d 6.65 ab 7.72 ab 0.98 de
CMC 0.8% 1.17 bc 5.95 bc 7.12b 097 e
CMC 1.0% 1.10 cd 6.18 a-c 727b 0.99 c-e
Ftest *x %% *x *x
CV.(%) 4.89 7.80 6.75 6.75

**: Significantly different at P<0.01
Means with in a column followed by the same letter are not significantly at P<0.05 by DMRT

Figure 2 The seedling growth of lettuce was examined under laboratory conditions
7 days after planting. T1) non pelleted seed, T2) pelleted seed + MHEC 0.3%,
T3) pelleted seed + MHEC 0.4%, T4) pelleted seed + MHEC 0.6%, T5) pelleted
seed + MHEC 0.8%, T6) pelleted seed + MHEC 1.0%, T7) pelleted seed + CMC
0.3%, T8) pelleted seed + CMC 0.4%, T9) pelleted seed + CMC 0.6%, T10)
pelleted seed + CMC 0.8%, T11) pelleted seed + CMC 1.0%
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