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Effects of seed pelleting of small corn seed with phosphorus
and potassium on seed quality, seedling growth and yield
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ABSTRACT: The objectives of this research were to investigate effects of seed pelleting of small corn seed with
phosphorus and potassium on seed quality and seedling growth. The experiment was conducted in Complete Random-
ized Design (CRD) at Seed Quality Test Laboratory of Seed Processing Plant, Faculty of Agriculture, Khon Kaen
University. The SPP033 hybrid corn was used for 4 replications and 6 treatments. T1) large-seed (unpelleting: size
20/64 in diameter screen) T2) small-seed (unpelleting: size 14/64 in diameter screen) T3) small seed pelleted with
bentonite and charcoal and Hydroxylpropyl methylcellulose (HPMC) (P1) T4) small seed pelleted with P1 and
phosphorus 0.070 mg. and potassium 0.644 mg./1 kg. of seed T5) small seed pelleted with P1 and phosphorus 0.144
mg. and potassium 1.280 mg./1 kg. of seed T6) small seed pelleted with P1 and phosphorus 0.280 mg. and potassium
0.576 mg./1 kg. of seed. The result indicated that the pelleted seed with TS had the highest germination percentage
and speed of seed germination when tested under both laboratory and greenhouse conditions but were not significantly
statistic from non pelleting large seed and small seed. At the seedling growth stage found that the pelleted seed with
T5 had fully expansion from the first leaf to the fourth leaf that faster than other treatments. Moreover, the pelleted
seeds with T5 had higher plant height than those from other treatments at 21 day after planting. For yield, it was found
treatment 5 had highest yield of 1,624.7 kg./rai but was not significantly different form yield of non pelleting large
seed and small seed.

Keywords: seed size, seed pelleting, fertilization, maize
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Table1 Types and amount of plant nutrients and ratio of phosphorus and potassium in each formula used on

seed pelleting per 1,000 g. of seed*

Amount of plant

Treatments

nutrients (mg./I.) T1 T2 T3 T4 T5 T6

KH,PO, - - 306.0 (P:0.07), (K:0.088) 612.0 (P:0.14) , (K:0.176) 1224.0 (P:0.28) ,(K:0.352)
KNO, - - 328.3 (K:0.127) 656.6 (K:0.254) 1313.2 (K:0.508)
K,SO, - - 478.5 (K:0.429) 957.0 (K:0.858) 1914.0 (K:1.716)
Mg(NO,),.6H,0 - - - 3840 768.0 1536.0
Ca(N0,),.4H,0 - - 1001.0 2002.0 4004.0

FeEDTA - - - 58.17 116.3 232.70
ZnS0O,.7H,0 - - - 0.554 1.100 2.200
CuS0O,.5H,0 - - - 0.158 0.316 0.334

H,BO, - - - 1987 3.974 5.961
(NH,);Mo,0,, - - - 0422 0.244 0.366
MnSO,.H,0 - - - 7.760 15.50 31.00

*Reference: AN ( 2546)

T1: large seed (non-pelleting), T2: small seed (non-pelleting), T3: bentonite+charcoal+HPMC, T4: P1+posphorus 0.070 mg. and

potassium 0.644

mg., T5: P1+posphorus 0.144 mg. and potassium 1.280 mg., T6: P1+posphorus 0.280 mg. and potassium 0.576 mg.
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Table 2 Germination percentage and speed of germination under laboratory and field conditions of small corn

seed after seed pelleting

Treatments Germination” (%) Speed of germination“
Laboratoryz/ Field Laboratory Field (plant/day)

T 98 a 98 a 24.66 a 24.83 a

T2 98 a 98 a 24.67 a 24.66 a

T3 96 b 95 Db 24.43 ab 2416 b

T4 96 b 96 b 23.83 bc 2433 Db

5 99 a 99 a 24.70 a 24.83 a

T6 95¢c 94 bc 24.26 b 24.00 b
F-test * * * *

CV. % 2.35 3.07 2.25 3.02

*, significant at p<0.05 level. . Means within the same column followed by the same letter are not significantly different by

DMRT.

* Transform data with arcsine before statistical analysis.

T1: large seed (non-pelleting), T2: small seed (non-pelleting), T3: bentonite+charcoal+HPMC, T4: P1+posphorus 0.070 mg. and

potassium 0.644 mg., T5: P1+posphorus 0.144 mg. and potassium 1.280 mg., T6: P1+phosphorus 0.280 mg. and potassium

0.576 mg.
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Table 3 Days to fully leaf expanding at seedling growth stage of pelleted corn seed with different pelleting methods

Treatments Days —to fully leaf expanding” (days)

Number of leaf ~ 1th 2" 3¢ 4"
T 5ab 8 a 12 ab 14 ab
T2 6a 8a 12 ab 14 ab
T3 7b 9ab 13 b 15b
T4 8c 1M1b 14 ¢ 15b
5 5a 9ab Ma 13 a
T6 6 ab 9ab 13b 15b
F-test o o o x
CV.% 10.25 8.30 5.79 3.92

**, significance at p<0.01 level.

" Means within the same column followed by the same letter are not significantly different by DMRT.

T1: large seed (non-pelleting), T2: small seed (non-pelleting), T3: bentonite+charcoal+HPMC, T4: P1+phosphorus 0.070 mg.

and photassium 0.644 mg., T5: P1+phosphorus 0.144 mg. and photassium 1.280 mg., T6: P1+phosphorus 0.280 mg. and

photassium 0.576 mg.
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Table 4 Seedling height of pelleted corn seed with different pelleting methods at 21 days after planting

Treatments Plant height (cm.) (at days after palnting) Y

7 14 21
T 10 24 a 49 a
T2 " 23 a 45b
T3 9 19c 40 c
T4 10 21b 40 c
5 9 22 ab 48 a
T6 9 21b 39 cd
F-test ns * *
CV.% 10.76 9.70 217

ns, *, **, non- significant, significance at p<0.05 and p<0.01 respectively.

"Means within the same column followed by the same letter are not significantly different by DMRT.

T1: large seed (non-pelleting), T2: small seed (non-pelleting), T3: bentonite+charcoal+HPMC, T4: P1+phosphorus 0.070 mg.
and photassium 0.644 mg., T5: P1+phosphorus 0.144 mg. and photassium 1.280 mg., T6: P1+phosphorus 0.280 mg. and
photassium 0.576 mg.
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Table 5 Yield components and yield of small corn seed after seed pelleting

Number of Number of 1,000 seed Shelling (%) Yield/rai (kg)

Treatments
rows/ear seeds/ear weight (g)

T1 14.8 648.0 260 78 1440.6 c
T2 14.5 625.5 280 78 1480.0 bc
T3 14.5 624.8 245 76 1521.0 bc
T4 15.3 654.0 235 77 15633.0b
T5 14.8 639.5 265 78 1624.7 a
T6 14.8 623.0 250 78 1568.3 ab
F-test ns ns ns ns *
CV.% 3.57 2.62 8.35 1.65 3.93

ns, *, non- significant, significance at p<0.05.

" Means within the same column followed by the same letter are not significantly different by DMRT.

T1: large seed (non-pelleting), T2: small seed (non-pelleting), T3: bentonite+charcoal+HPMC, T4: P1+phosphorus 0.070 mg.

and photassium 0.644 mg., T5: P1+phosphorus 0.144 mg. and photassium 1.280 mg., T6: P1+phosphorus 0.280 mg. and

photassium 0.576 mg.
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