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Abstract

Background and Objective: The infestation of fall armyworms dramatically
decreases maize production. Coating seeds with insecticide may protect
seedlings during the early growth stages. This research aims to trial seed
coating using a PRIME GREEN G106 (PG) polymer combined with the insecticide

emamectin benzoate (EB).

Methodology: Maize seeds were coated according to the following treatments
(T): (T1) non-coated seeds, (T2) seeds coated with PG, and (T3)-(T7) seeds
coated with PG mixed with EB at concentrations of 0.01, 0.05, 0.1, 0.5, and
1.0%, to assess seed germination, germination speed, seedling growth, and

the absorption of the active ingredient within seedlings.

Main Results: Seed coating with PG mixed with all concentrations of EB
showed no statistically significant differences in seed germination compared
to non-coated seeds (P > 0.05). However, seed coating with PG mixed with
EB at concentrations of 0.05-1.0% showed the most favorable trend in seedling
growth compared to the other treatments. Furthermore, the study on active
ingredient absorption found that seedlings could uptake the substance from

the coated seeds through the transport system during growth.

Conclusions: Coating seeds with PG mixed with 0.05-1.0% of EB can be applied
to maize seeds while maintaining germination, germination after accelerated
aging, and seedling growth. This will provide preliminary data before testing

the efficacy of the active ingredients against fall armyworm infestation.
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Figure 1 The coated maize seeds with non-coating (A), PG (B), PG + 0.01% EB (C), PG + 0.05% EB (D), PG + 0.1%
EB (E), PG + 0.5% EB (F), and PG + 1.0% EB (G). EB = Emamectin benzoate, PG = PRIME GREEN G106.
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Figure 2 The appearance of 7-days seedlings of the coated seeds (Lot 1 and lot 2) with non-coated seed (T1),
PG (T2), PG + 0.01% EB (T3), PG + 0.05% EB (T4), PG + 0.1% EB (T5), PG + 0.5% EB (T6), and PG + 1.0%
EB (T7) in laboratory condition. EB = Emamectin benzoate, PG = PRIME GREEN G106.
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Table 1 Germination of coated seeds as pre-tested coating formulations in 2 lots of maize

Germination (%)

Treatments

Lot 1 Lot 2
T1: Non-coated seed 98.0 + 2.0° 96.0 + 1.6
T2: PG 99.3 +1.2° 985+ 19
T3: PG + 0.01% EB 82.7 + 8.0° 96.0 + 0.0
Td: PG + 0.05% EB 96.0 = 2.0° 98.0 + 1.6
T5: PG + 0.1% EB 973 +1.2° 98.0 + 0.0
T6: PG + 0.5% EB 96.0 = 2.0° 945 + 34
T7: PG + 1.0% EB 92.7 + 2.3° 955+ 38
P-value 0.001 0.140
F-test o ns
C.V. (%) 3.4 2.3

Means within the same column followed by different superscript letters (a, b) are significantly different (P < 0.05).

Values are presented as mean + standard deviation, EB = emamectin benzoate, PG = PRIME GREEN G106.
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Figure 3 Germination (A), germination index (B), and mean germination time (C) of maize seed (Lot 2) after coating

and after the accelerated aging test (AA-test).

a,b Means within the groups are significantly different

according to Turkey’s HSD Test (P < 0.05). T1 = non-coated seed, T2 = PG, T3 = PG + 0.01% EB, T4 = PG
+ 0.05% EB, T5 = PG + 0.1% EB, T6 = PG + 0.5% EB, and T7 = PG + 1.0% EB. EB = emamectin benzoate,

PG = PRIME GREEN G106.
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Table 2 Root and shoot lengths of maize seedlings (Lot 2) after coating and after the accelerated aging test

(AA-test)
Root length (cm) Shoot length (cm)
T
reatments After coating After AA-test After coating After AA-test
T1: Non-coated seed 133+ 2.1 15.4 + 0.4 125+ 0.4 12.0 + 1.3°
T2: PG 128 + 1.2 13.8 + 1.6° 11.5+12 111+ 1.1¢
T3: PG + 0.01% EB 125+ 09 120 £ 1.1° 10.5+£0.3 10.2 + 0.6°
T4: PG + 0.05% EB 12.6 £+ 0.5 16.2 + 0.7° 124 + 15 17.2 + 0.4°
T5: PG + 0.1% EB 12.6 + 0.7 14.4 + 1.5% 12.6 + 2.1 15.5 + 1.0°
T6: PG + 0.5% EB 145+ 0.6 14.8 + 1.3% 126 +1.8 14.8 + 0.5°
T7:PG + 1.0% EB 144+ 10 15.7 + 2.0° 129+ 11 14.4 +0.9°
P-value 0.059 0.008 0.210 0.000
F-test ns x* ns o
C.V. (%) 8.4 9.5 11.0 6.7

Means within the same column followed by different superscript letters (a, b, ¢, d) are significantly different (P < 0.05).

Values are presented as mean + standard deviation, EB = emamectin benzoate, PG = PRIME GREEN G106.
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Figure 4 Seedling growth rate (A), dry weight (B), and seedling vigor index (C) of maize seed (Lot 2) after coating

and after the accelerated aging test (AA-test). a,b,c Means + standard deviation (n=4) within the groups

are significantly different according to Turkey’s HSD Test (P < 0.05). T1 = non-coated seed, T2 = PG, T3
= PG+ 0.01% EB, T4 = PG + 0.05% EB, T5 = PG + 0.1% EB, T6 = PG + 0.5% EB, and T7 = PG + 1.0% EB.
EB = emamectin benzoate, PG = PRIME GREEN G106.
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Figure 5 The seedling uptake as observed by fluorescence microscopy of maize seeds coating with a slurry of PG
+ 1.0% EB + 0.5% RB (D-F) and non-coated seeds (A-C). EB = emamectin benzoate, PG = PRIM GREEN

G106, and RB = rhodamine B.
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