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Seed pelleting with plant nutrients on germination and some growth
of seedling characteristics of small seed size of maize.
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ABTRACT: Although maize seeds with small size and large size are not genetically different, the seedlings of small
seeds were smaller and weaker than those of larger size, and the seeds cannot be used in production. The objective
of this study was, therefore, to investigate the effects of seed pelleting with plant nutrients on germination and some
seedling growth parameters of maize with small seed size. The experiment was undertaken at the seed laboratory of
the seed processing plant, Faculty of Agriculture, Khon Kaen University. The seeds of four maize hybrids (SPP339,
SPP999, SPP4261 and SPP4262) were used in this study. The seeds were screened on 20/64, 16/64 and 14/64 meshes,
and the seeds that passed through 16/64 mesh but did not pass through 14/64 mesh were used in the experiment.
The seeds were further embedded in vermiculite + hydroxyl propyl methylcellulose with each of two formulae of
plant nutrients. A completely randomized design with 3 replications was used, and there were 100 seeds for each
treatment in a replication. Comparison was made among large-seeded control, small-seeded control, pelleted seeds
with formula 1 nutrients (3.8% (NH,),SO,, 3.0% KH,PO,, 0.3% CaCl,, 0.3% MgSO,,2.5% FeSO,,0.3% ZnSO and
2.5% (NH,),Mo.0,,) and pelleted seeds with formula 2 nutrients (7.6% (NH,),SO,, 6.0% KH,PO,, 0.6% CaCl,
0.6% MgSO,, 5.0% FeSO,,0.6% ZnSO,and 5.0% (NH,)Mo.0O,,). The results indicated that the pelleted seeds with
formula 2 nutrients tended to have higher field germination in the hybrids SPP333 and SPP99 than did the controls.
The pelleted treatments of these hybrids tended to have higher seedling dry weight, leaf dry weight, and seedling
height than did the small-seeded control, but these parameters were not statistically different from those of the
large-seeded control. It has been concluded that plant nutrient pelleting of excessively small seeds is a possible means
to increase seed quality of small seeds and the seeds can be used in production rather than used as grains. However,
the concentration of plant nutrients should be optimum.

Keywords: small seeds, seed pelleting, plant nutrients, seed germination, maize
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Table 1 Ratio of plant nutrients in each formula used on maize seed pelleting.”

Concentration of plant nutrient (% W/V)

Treatments

(NH)SO KHPO CaCl MgSO FeSO ZnSO (NH) Mo O
4’27 "4 2 T4 2 4 4 4 4’6 724

C1: non pelleted of largeseed size (control group)

C2: non pelleted of largeseed size (control group)

F1:pelleted with F1 plant nutrients formulation of small 3.8
seeds size
F2:pelleted with F2 plant nutrients formulation of small 7.6
seeds size

3.0 0.3 0.3 2.5 0.3 2.5

6.0 0.6 0.6 5.0 0.6 5.0

*Reference: Mao et al.(1980); Parasuraman (2001); Ramesh et al.(2001); Srimathi et al.(2002); Rathod et al.(2005);

AL WATATUY (2540)
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Table 2 Germination percentage and speed of germination under laboratory and field conditions of different

seed size of maize after pelleting.

After seed pelletingprocess

Percentage of germination

Speed of germination

2/
Treatments (%) (plant/day)
Laboratory condition Field condition Laboratory condition Field condition
v1'c1 100 99 23.41 23.75a
c2 99 97 24.39 23.00 a
F1 97 97 20.43 20.54 b
F2 98 98 20.54 17.43 ¢
F-test NS NS NS *
CV % 1.02 1.80 2.39 2.43
v2'C1 100 99 a 24.46 23.40
C2 a7 96 b 24.57 23.57
F1 97 92¢ 22.21 22.57
F2 98 97 b 23.14 24.36
F-test NS ** NS NS
CV % 1.02 2.30 3.23 3.91
v3"C1 98 94 a 20.00 2314 a
C2 95 94 a 22.71 22.64a
F1 99 89b 22.79 22.29a
F2 93 90b 18.71 20.57 b
F-test NS * NS *
CV % 3.10 1.39 6.62 2.03
v4'C1 100 99 a 2479 a 20.79
C2 98 99 a 23.64a 22.21
F1 96 94 2214 b 22.86
F2 96 93 b 2257 b 20.50
F-test NS ¥ * NS
cV % 3.65 1.79 1.09 6.28

NS, *, ** :NS Not significantly* significantly different at P< 0.05, ** significantly different at P< 0.01, respectively. Mean

in the same column with difference letters are significantly different at P< 0.05 by DMRT.
"'V1: Var.SPP339, V2: Var.SPP999, V3: Var.SPP4261, V4: Var.SPP4262
?C1: non-pelleted of the large seeds size, C2: non-pelleted of the small seeds size, F1: the pelleted with F1 plant nutrients

formulation of small seeds size, F2: the pelleted with F2 plant nutrients formulation of small seeds size
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Table 3 Comparison by orthogonal contrast ofgermination percentage and speed of germination under

laboratory and field conditions of different group of maize after pelleted conclude plant nutrient.

After seed pelletingprocess

) Germination Speed of germination
Comparison groups
(%) (plant/day)
Laboratory Field Laboratory Field
V1" Large seedsize VS Small seed size NS NS NS *x
Non pelleted seed VS Pelleted seed * NS * *
Pelleted with nutrient F1VS Pelleted with NS NS NS *
nutrient F2
CV% 1.02 3.12 2.39 2.43
V2" Large seedsize VS Small seed size * NS NS NS
Non pelleted seed VS Pelleted seed NS NS * NS
Pelleted with nutrient F1VS Pelleted with NS NS NS NS
nutrient F2
CV% 1.02 2.30 3.23 3.91
V3" Large seedsize VS Small seed size NS NS NS NS
Non pelleted seed VS Pelleted seed NS * * *
Pelleted with nutrient F1VS Pelleted with * NS NS NS
nutrient F2
CV% 3.10 1.98 6.62 2.03
V4" Large seedsize VS Small seed size NS NS > NS
Non pelleted seed VS Pelleted seed NS NS * NS
Pelleted with nutrient F1VS Pelleted with NS NS NS NS
nutrient F2
CV% 3.65 1.79 1.09 6.28

NS, *, **: NS not significantly, * significantly different at P< 0.05, ** significantly different at P< 0.01, respectively.
"'V1: Var.SPP339, V2: Var.SPP999, V3: Var.SPP4261, V4: Var.SPP4262
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Table 4 Germination percentage and speed of germination under laboratory and field conditions of different
seed size of maize after accelerated aging test.

Accelerated aging test

o Percentageof germination Speed of germination
Treatments
(%) (plant/day)
Laboratory condition Field condition Laboratory condition  Field condition
v1'C1 95 a 9% a 22.44 20.63 a
C2 81b 92a 24.00 21.25a
F1 82b 83 b 20.29 20.18 b
F2 76 b 74c 17.93 18.18 ¢
F-test * * NS *
CV % 3.84 1.87 3.85 2.10
v2'ci 97 a 95a 21.20 20.91 ab
C2 91b 92b 22.32 21.40a
F1 84 c 83c 20.36 20.11b
F2 81c 80d 18.46 18.71¢c
F-test Kk *k NS *k
CV % 2.11 3.25 3.42 2.73
v3'C1 74 b 72 b 16.57 b 16.07 b
Cc2 90 a Na 21.86a 21.86 a
F1 72b 72b 13.07c 13.57¢c
F2 60 c 62 c 16.71b 16.71b
F-test o *x * *
CV % 4.53 4.89 4.54 5.03
v4''C1 98 a 96 24.50 a 23.50 a
Cc2 94 b 94 23.07 b 23.57 a
F1 N0c 94 21.00c 19.50 b
F2 94 b 94 22.36 ab 21.86 a
F-test * NS o *
CcV % 3.04 2.68 2.16 2.73

NS, *, ** :NS Not significantly, * significantly different at P< 0.05, ** significantly different at P< 0.01, respectively. Mean
in the same column with difference letters are significantly different at P< 0.05 by DMRT.

"'V1: Var.SPP339, V2: Var.SPP999, V3: Var.SPP4261, V4: Var.SPP4262

?'C1: non-pelleted of the large seeds size, C2: non-pelleted of the small seeds size, F1: the pelleted with F1 plant nutrients
formulation of small seeds size, F2: the pelleted with F2 plant nutrients formulation of small seeds size
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Table 5 Comparison by orthogonal contrast ofgermination percentage and speed of germination under laboratory and

field conditions of different group of maize after pelleted conclude plant nutrientand accelerated aging test.

After Accelerated aging test

Treatments Germination Speed of germination
(%) (plant/day)
Laboratory Field Laboratory Field
V1" Large seedsize VS Small seed size i * o NS
Non pelleted seed VS Pelleted seed * > > >
Pelleted with nutrient F1VS Pelleted with nutrient F2 NS NS > >
CV% 3.84 1.87 3.85 2.10
V2" Large seedsize VS Small seed size i * NS NS
Non pelleted seed VS Pelleted seed * > > *
Pelleted with nutrient F1VS Pelleted with nutrient F2 NS NS * NS
CV% 2.1 3.25 3.42 2.73
V3" Large seedsize VS Small seed size NS NS NS NS
Non pelleted seed VS Pelleted seed NS * NS >
Pelleted with nutrient F1VS Pelleted with nutrient F2 NS NS NS NS
CV% 4.53 4.89 4.54 5.03
V4" Large seedsize VS Small seed size NS NS NS *
Non pelleted seed VS Pelleted seed NS * NS >
Pelleted with nutrient F1VS Pelleted with nutrient F2 NS NS > *
CV% 3.04 2.68 2.16 2.73

NS, *, ** : NS not significantly, * significantly different at P< 0.05, ** significantly different at P< 0.01, respectively.
"'V1: Var.SPP339, V2: Var.SPP999, V3: Var.SPP4261, V4: Var.SPP4262
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Table 6 Dry matter of maize seedling afterpelleted with plant nutrients.

245

1/ Varieties
Treatments
SPP339 (g.) SPP999 (g.) SPP4261 (g.) SPP4262 (g.)
Mg.
C1 91.77 89.05 a 89.97 90.34
C2 90.78 83.33Db 88.09 87.77
F1 88.74 88.88 a 88.93 88.98
F2 90.01 88.11a 89.63 89.65
LSD (0.05) NS * NS 0.70
CV% 2.14 413 0.28 0.63

NS, * :NS Not significantly, * significantly different at P< 0.05, respectively. Mean in the same column with difference
letters are significantly different at P< 0.05 by DMRT. "C1: non-pelleted of the large seeds size, C2: non-pelleted of the
small seeds size, F1: the pelleted with F1 plant nutrients formulation of small seeds size, F2: the pelleted with F2 plant

nutrients formulation of small seeds size

Table 7 Comparison by orthogonal contrast of different group of dry matter of maize seedlingafter pelleting

with plant nutrients.

) Varieties
Comparison groups SPP339 SPP999 SPP4261 SPP4262
Large seedsize VS Small seed size - * b NS
Non pelleted seed VS Pelleted seed * * NS NS
Pelleted with nutrient F1VS Pelleted with nutrient F2 NS NS NS NS
CV% 2.14 4.13 0.28 0.63

NS, *, **: NS not significantly, * significantly different at P< 0.05, ** significantly different at P< 0.01, respectively.
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Figure 1 Leaf fully expanding date of maize after pelleted conclude plant nutrient.
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Table 8 Comparison by orthogonal contrast of different group of fully expanding leaf of maize.

Comparison groups

Leaf fully expanding (number)

1 2 3 4
V1" Large seedsize VS Small seed size * NS * b
Non pelleted seed VS Pelleted seed NS NS * *
Pelleted with nutrient F1VS Pelleted with nutrient F2 NS NS NS NS
CV% 8.60 13.87 5.45 8.27
V2" Large seedsize VS Small seed size NS o o w*
Non pelleted seed VS Pelleted seed NS > * *
Pelleted with nutrient F1VS Pelleted with nutrient F2 NS NS NS NS
CV% 9.20 9.45 13.72 12.48
V3" Large seedsize VS Small seed size NS * o *
Non pelleted seed VS Pelleted seed NS * * *
Pelleted with nutrient F1VS Pelleted with nutrient F2 NS NS NS NS
CV% 10.54 8.82 7.76 8.52
V4" Large seedsize VS Small seed size NS * NS NS
Non pelleted seed VS Pelleted seed * NS NS *
Pelleted with nutrient F1VS Pelleted with nutrient F2 NS NS > *
CV% 8.46 8.25 9.49 7.05

NS, *, ** : NS not significantly, *

significantly different at P< 0.05, ** significantly different at P< 0.01, respectively.

"'V1: Var.SPP339, V2: Var.SPP999, V3: Var.SPP4261, V4: Var.SPP4262
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Table 9 The plant height of maize in field condition every 7 days of each treatment.
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Days after planting(day)

Treatments”

7 14 21 28 35
v1'c1 577 a 13.33 20.33 a 30.00 44.20
c2 457b 11.00 18.33b 30.67 39.67
F1 3.70¢c 10.67 15.67 ¢ 31.67 40.60
F2 4.63Db 10.33 18.00 b 31.67 40.47

F-test o NS ** NS NS
CV % 8.60 13.87 5.45 8.27 9.41
v2'C1 593 a 14.67 a 22.67 30.67 38.60
c2 463a 12.33b 16.67 23.33 34.67
F1 4.57 ab 13.00 a 17.00 24.33 34.93
F2 4.60 a 11.33 ¢ 20.00 26.33 38.33

F-test * w* NS NS NS
CV % 9.20 9.45 13.72 12.48 11.76
v3'C1 563 a 13.67 a 24.67 a 32.67 41.13
c2 437b 11.67 ab 19.00 b 25.33 33.80
F1 457b 12.67 b 19.33 b 27.67 39.33
F2 487b 12.67 b 20.33b 30.33 40.60

F-test * * * NS NS
CV % 10.54 8.82 7.76 8.52 7.60
v4"C1 527 a 13.67 a 23.67 a 29.67 38.67
c2 3.60 b 11.00 b 17.33b 27.33 32.27
F1 3.73b 10.67 b 16.00 b 22.67 31.07
F2 463a 10.33b 1767 b 24.33 32.67

F-test * * * NS NS
CV % 8.46 8.25 9.49 7.05 7.73

NS, *, ** :NS Not significantly, * significantly different at P< 0.05, ** significantly different at P< 0.01, respectively. Mean

in the same column with difference letters are significantly different at P< 0.05 by DMRT.
"'V1: Var.SPP339, V2: Var.SPP999, V3: Var.SPP4261, V4: Var.SPP4262
?C1: non-pelleted of the large seeds size, C2: non-pelleted of the small seeds size, F1: the pelleted with F1 plant nutrients

formulation of small seeds size, F2: the pelleted with F2 plant nutrients formulation of small seeds size

Table 10 Comparison by orthogonal contrast of different group of plant height.

Comparison groups

Days after planting

14 21 28 35
V1" Large seedsize VS Small seed size * * * NS NS
Non pelleted seed VS Pelleted seed > NS > NS NS
Pelleted with nutrient F1VS Pelleted with nutrient F2 > NS * NS NS
CV% 8.60 13.87 5.45 8.27 9.41
V2" Large seedsize VS Small seed size o NS * * NS
Non pelleted seed VS Pelleted seed NS NS NS NS NS
Pelleted with nutrient F1VS Pelleted with nutrient F2 NS NS NS NS NS
CV% 9.20 9.45 13.72 12.48 11.76
V3"Large seedsize VS Small seed size * NS ** * NS
Non pelleted seed VS Pelleted seed NS NS NS NS NS
Pelleted with nutrient F1VS Pelleted with nutrient F2 NS NS NS NS NS
CV% 10.54 8.82 7.76 8.52 7.60
V4"Large seedsize VS Small seed size o o e e *
Non pelleted seed VS Pelleted seed NS * * * NS
Pelleted with nutrient F1VS Pelleted with nutrient F2 * NS NS NS NS
CV% 8.46 8.25 9.49 7.05 7.73

NS, *, ** : NS not significantly, * significantly different at P< 0.05, ** significantly different at P< 0.01,

Y'V1: Var.SPP339, V2: Var.SPP999, V3: Var.SPP4261, V4: Var.SPP4262

respectively.
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