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Abstract

Field corn is an important raw material for animal feeds, making it as an extremely high
demand in the animal feed processing industry. Nevertheless, in the manufacturing process of field
corn, the problems of seed deterioration and the detection of fungi and diseases remain pervasive.
The aforementioned problems can be solved through seed conditioning technology to encourage
seed enhancement. The enhancement can be done by means of seed priming with a solution of
KNO; and seed coating using different amounts of fungicide. An experiment was conducted at the
Seed Technology Laboratory, Faculty of Agricultural Production, Maejo University. The results of
the experiment are as follows. Coated seeds with 2, 4 and 6 g.ai. of Metalaxyl had the highest
radicle emergence and germination in the laboratory condition. At the same time, the growth of
the seedlings when compared to those of non-treated seeds was in the highest level when tested
in an experimental greenhouse condition. Meanwhile, coated seeds with 4 g.ai. of Captan had
better radicle emergence, seed germination, shoot and root length under laboratory condition.
Additionally, the seeds had a higher rate of coleoptile emergence and higher speed of coleoptile
emergence compared to those of non-treated seeds in the laboratory condition. Finally, when
tested under laboratory conditions, coated seeds with 4 g.ai of Mancozeb had the highest
germination rate and root length compared to non-treated seeds. To conclude, seed priming with
KNO; solution and coating with 4 g.ai of Captan had the highest radicle emergence, shoot length,
and root length under laboratory condition, and had the highest germination rate, speed of radicle
emergence, coleoptile emergence, speed of coleoptile emergence under greenhouse condition

compared to those of the non-treated field corn seeds.
Keywords: seed enhancement; seed priming; seed quality; fungicide
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Table 1 Radicle emergence percentages, speed of radicle emergence percentages (SRE), germination
percentages and speed of germination (SPG) of coated seeds tested under laboratory and

greenhouse conditions.

Laboratory conditions Greenhouse conditions
Treatments' Radicle SRE Germination SPG Germination SPG
emergence (%) | (roots/day) (%) (plants/day) (%) (plants/day)
T1 84 e”’ 41.44 d 89 c 21.88 c 87d 20.89 d
T2 89d 43.78 cd 95 b 2349 b 92 cd 22.16 c
T3 95 ab 43.89 cd 97 ab 24.33 ab 96 a-c 23.78 ab
T4 91 b-d 44.11 ¢ 98 ab 24.50 a 97 a-c 24.13 a
T5 91 a-d 44.56 c 98 ab 24.67 a 97 a-c 23.94 ab
T6 90 cd 44.44 c 98 ab 24.19 ab 96 a-c 23.40 ab
T7 95 a 48.89 a 98 ab 24.32 ab 98 a 24.30 a
T8 93 a-d 44.22 c 97 ab 24.27 ab 98 ab 23.99 ab
T9 95a 47.67 ab 98 ab 24.67 a 93 b-d 22.86 bc
T10 92 a-d 45.56 bc 99 a 24.83 a 94 b-d 23.40 ab
T11 94 a-c 46.00 bc 98 ab 24.67 a 95 a-c 23.61 ab
F-test " " *x *% *% "
CV. (%) 3.43 3.19 5.24 2.00 5.48 2.63

** = significantly different at p <0.01; 'T1 = untreated; T2 = coating + polymer; T3 = coating +
Metalaxyl 2 g.ai.; Td = coating + Metalaxyl 4 g.ai.; T5 = coating + Metalaxyl 6 g.ai.; T6 = coating +
Captan 2 g.ai.; T7 = coating + Captan 4 g.ai.; T8 = coating + Captan 6 g.ai.; T9 = coating + Mancozeb
2 g.ai,; T10 = coating + Mancozeb 4 g.ai.; T11 = coating + Mancozeb 6 g.ai.; ’Data are transformed
by the arcsine before statistical analysis and back transformed data are presented; ’Means within a

column followed by the same letter are not significantly at p < 0.05 by DMRT.
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Figure 1 Effect of seed coating with different rates of Metalaxyl, Captan and Mancozeb, radicle

emergence 3 days after planting tested under laboratory condition. T1 = untreated; T2 =
coating + polymer; T3 = coating + Metalaxyl 2 g.ai.; T4 = coating + Metalaxyl 4 g.ai.; T5 =
coating + Metalaxyl 6 g.ai.; T6 = coating + Captan 2 g.ai.; T7 = coating + Captan 4 g.ai.; T8
= coating + Captan 6 g.ai.; T9 = coating + Mancozeb 2 g.ai.; T10 = coating + Mancozeb 4

g.ai.; T11 = coating + Mancozeb 6 g.ai., respectively.

Table 2 Comparison by orthogonal contrast of radicle emergence and germination percentages of

coated seeds tested under laboratory and greenhouse conditions.

Greenhouse
Laboratory conditions
conditions
Treatments
Radicle emergence | Germination | Germination
(%) (%) (%)
T1vs (T2, T3, T4, T5, T6, T7, T8, T9, T10, T11) ** ** **
(T3, T4, T5 ) vs (T6, T7, T8 vs T9, T10, T11) ** ns *
T3vs T4 vs T5 ns * *
T6vs T7 vs T8 ns * *
T9vs T10 vs T11 ns * *
T3vs T6 vs T9 ** ** **
T4 vs T7 vs T10 ** ** **
T5vs T8 vs T11 ** *x **
CV. (%) 2.48 2.02 2.26

ns, ¥, ** = not significantly difference, significantly different at p< 0.05 and p < 0.01 respectively,
T1 = untreated; T2 = coating + polymer; T3 = coating + Metalaxyl 2 g.ai.; T4 = coating + Metalaxyl
4 g.ai.; T5 = coating + Metalaxyl 6 g.ai.; T6 = coating + Captan 2 g.ai.; T7 = coating + Captan 4 g.ai;
T8 = coating + Captan 6 g.ai.; T9 = coating + Mancozeb 2 g.ai.; T10 = coating + Mancozeb 4 g.ai,;

T11 = coating + Mancozeb 6 g.ai.
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Table 3 Shoot length, root length, coleoptile emergence percentages and speed of coleoptile

emergence of coated seeds tested under laboratory and greenhouse conditions.

Laboratory conditions Greenhouse conditions
Treatments' |Shoot length | Root length Coleoptile Speed of coleoptile | Shoot length
(mm) (mm) emergence (%) |emergence (roots/day) (mm)
T1 116.9 ¢ 138.8 d 10.00 d 3.67cC 119.6 e
T2 128.0 a-c 159.0 cd 18.00 cd 6.44 bc 137.8d
T3 124.7 a-c 179.4 bc 25.33 bc 9.22 bc 178.1 a
T4 122.1 bc 203.9 ab 27.33 bc 10.22 bc 174.8 a
T5 131.4 ac 157.7 cd 22.67 b-d 8.56 bc 162.8 b
T6 134.0 a-c 211.7 ab 25.33 bc 9.00 bc 141.3 cd
T7 1424 a 234.2 a 50.00 a 18.78 a 149.0 c
T8 140.7 a 218.7 ab 36.00 ab 13.00 ab 140.9 cd
T9 130.7 a-c 210.2 ab 28.00 bc 10.11 bc 146.2 cd
T10 136.6 ab 220.4 a 28.67 bc 10.67 bc 143.3 cd
T11 128.2 a-c 205.3 ab 23.33 b-d 8.67 bc 145.2 cd
F-test * *x *x *x o
C.V. (%) 7.29 10.91 20.06 36.92 3.83

* ** = significantly different at p < 0.05 and p < 0.01 respectively; 'T1 = untreated; T2 = coating +

polymer; T3 = coating + Metalaxyl 2 g.ai.; T4 = coating + Metalaxyl 4 g.ai.; T5 = coating + Metalaxyl

6 g.ai.; T6 = coating + Captan 2 g.ai.; T7 = coating + Captan 4 g.ai.; T8 = coating + Captan 6 g.ai,; T9

= coating + Mancozeb 2 g.ai.; T10 = coating + Mancozeb 4 g.ai,; T11 = coating + Mancozeb 6 ¢.ai.;

Means within a column followed by the same letter are not significantly at p <0.05 by DMRT.
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Table 4 Comparison by orthogonal contrast of shoot length and root length of coated seeds tested

under laboratory and greenhouse conditions.

Laboratory conditions |Greenhouse conditions
Treatments Shoot length |Root length Shoot length

(mm) (mm) (mm)
T1vs T2, T3, T4, T5,T6, T7, T8, T9, T10, T11 ns ns **
T3, T4, T5 vs T6, T7, T8 vs T9, T10, T11 * ** **
T3 vs Td vs T5 ns ns *
T6 vs T7 vs T8 ns ns *
T9 vs T1I0 vs T11 ns ns *
T3 vs T6 vs T9 ns x* x*
Td vs T7 vs T10 ns ** x*
IT5 vs T8 vs T11 ns x* x*

CV. (%) 2.48 2.02 2.26

ns, ¥, ** = not significantly difference, significantly different at p <0.05 and p < 0.01 respectively; T1
= untreated; T2 = coating + polymer; T3 = coating + Metalaxyl 2 g.ai,; T4 = coating + Metalaxyl 4
g.ai,; T5 = coating + Metalaxyl 6 g.ai.; T6 = coating + Captan 2 g.ai.; T7 = coating + Captan 4 g.ai.; T8
= coating + Captan 6 g.ai.; T9 = coating + Mancozeb 2 g.ai.; T10 = coating + Mancozeb 4 g.ai.; T11

= coating + Mancozeb 6 g.ai.
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