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Effects of the Shelf Life of Organic Seed Coating Formulations

on the Physical Characteristics and Quality of Tomato and Collard Green Seeds
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In conventional agriculture, most crops are grown from seeds coated with chemicals to protect
against diseases and pests, which can reduce the impact of unfavorable growing conditions. However,
in organic farming systems, the use of chemically treated seeds is not permitted, potentially lowering
the efficiency of organic seed utilization. Therefore, developing organic seed coating formulations can
enhance the viability of organic seeds, making them comparable to conventionally grown crops. This
experiment therefore aimed to study the formula of organic seed coating using a Completely Randomized
Design (CRD) created with four replications for three seed coating formulations: 0.3% w/v gum arabic,
0.2% w/v sodium alginate, and 0.1% w/v xanthan gum. These formulations were stored under two
different conditions: controlled conditions (4 °C) and ambient conditions (27+2 °C). The coating formula was
stored for 12 months and their physical characteristics were tested every three months over a 12-month

period. Additionally, the formulations were tested on tomato and collard green seeds. The result
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indicated that the pH of all three formulations was initially highly alkaline but gradually decreased over
the storage period. All formulations maintained suitable viscosity for seed coating throughout the
storage period under both conditions. 0.3% w/v gum arabic film maintained 100% water solubility
throughout storage, while 0.2% w/v sodium alginate and 0.1% w/v xanthan gum films showed good
water solubility for the three months, which decreased over time. 0.2% w/v sodium alginate
demonstrated formulation the highest radicle emergence and germination percentages for both tomato
and collard green seeds compared to other formulations. Therefore, organic seed coating prepared with

0.2% w/v sodium alginate stored in controlled conditions for 12 months is recommended as an effective

organic seed costing for coating tomato and kale seeds.

Keywords: seed quality, organic seed enhancement, biopolymers, organic farming
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Table 1 The component of the organic seed coating formula

Organic seed coating

Organic seed coating formula

components Formula 1 Formula 2 Formula 3
Gum arabic (w/v) 0.3% - -
Sodium alginate (w/v) - 0.2% -
Xanthan gum (w/v) - - 0.1%
Additive type 1 (g) 1 1 1
Additive type 2 (g) 0.1 0.1 0.1
Additive type 3 (g) 0.2 0.2 0.2
Distilled water 98.4 98.5 98.6
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Table 2 The pH of the coating formula after being stored under different conditions for 12 months

Treatment Storage period (months)

0 3 6 9 12

Controlled condition

Gum arabic 0.3% w/v 8.53a' 8.63 a 78 a 753 b 7.40 ab
Sodium alginate 0.2% w/v 8.67b 8.63 a 77b 7.60 a 7.60 a
Xanthan gum 0.1% w/v 8.40 ¢ 8.43 b 7.6 C 7.32c 733 b
F-test *% * *% *% *
cV (%) 0.55 0.95 0.25 0.39 1.41

Ambient condition

Gum arabic 0.3% w/v 853 a 8.63 a 7.80 b 7.73Db 7.63

Sodium alginate 0.2% w/v 8.67b 8.70 a 7.90 a 7.83 a 7.57

Xanthan gum 0.1% w/v 8.40 c 8.47b 7.60 c 7.60 c 7.53
F-test ** ** ** ** ns
cV (%) 0.55 0.54 0.59 0.61 1.07

ns, ¥, **non significantly, significantly different at P<0.05 and P<0.01, respectively

'Means within a column followed by the same letter are not significantly at P<0.05 by DMRT.

Table 3 The viscosity (cSt) of coating formulations after being stored under different conditions

for 12 months

Treatment Storage period (months)

0 3 6 9 12

Controlled condition

Gum arabic 0.3% w/v 510 c' 555¢ 6.26 C 6.54 ¢ 6.30 C
Sodium alginate 0.2% w/v 45.64 a 42.73 a 43.37 a 36.31 a 3308 a
Xanthan gum 0.1% w/v 19.08 b 15.09 b 1343 b 11.38 b 1052 b
F-test *% *% *% *% *%
cV (%) 6.40 6.98 9.37 5.77 2.80
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Table 3 (Continued)

Treatment Storage period (months)
0 3 6 9 12

Ambient condition
Gum arabic 0.3% w/v 5.10c 6.45 c 581 c 6.36 C 6.76 C
Sodium alginate 0.2% w/v 45.64 a 36.31 a 33.08 a 32.70 a 30.58 a
Xanthan gsum 0.1% w/v 19.08 b 11.38 b 1397 b 11.53 b 11.85b

F-test *x *x *x *x *%

cV (%) 6.40 3.65 6.91 7.16 5.2

**significantly different at P<0.01

'Means within a column followed by the same letter are not significantly at P<0.05 by DMRT.

Table 4 The solubility percentage of coating formulations after storage under different conditions

for 12 months

Treatment Storage period (months)
0 3 6 9 12
Controlled condition
Gum arabic 0.3% w/v 100 a' 100 a 100 a 100 a 100 a
Sodium alginate 0.2% w/v 80.54 b 80.54 ¢ 14.01 ¢ 11.02 c 6.19 c
Xanthan gum 0.1% w/v 84.78 b 86.78 b 35.14 b 31.52b 16.08 b
F-test *x *x *x *x *x
cv (%) 2.58 2.23 3.56 4.42 0.53
Ambient condition
Gum arabic 0.3% w/v 100 a 100 a 100 a 100 a 100 a
Sodium alginate 0.2% w/v 80.54 b 79.21 b 11.35¢ 9.52 c 9.10 c
Xanthan gum 0.1% w/v 84.78 b 84.11b 30.52b 21.34 b 15.74 b
F-test *x *x *x *x *x
cv (%) 2.58 3.16 2.29 1.93 1.23

**significantly different at P<0.01

'Means within a column followed by the same letter are not significantly at P<0.05 by DMRT.
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Table 5 The radicle emergence percentage of tomato and collard green seeds after coatings were

stored under different conditions for 12 months and tested under laboratory conditions.

Treatment Tomato seeds

Collard green seeds

Storage period (months)

0 3 6 9 12 0 3 6 9 12
Controlled condition

T1 99  99a 95a 80a 89 a 84 83 82 82 88

T2 9% 91b 88ab 80a 83 ab 81 87 86 86 87

T3 98 9% ab 94a 82a 86 a 83 86 85 85 84

T4 95 8lc 83b 78b 70b 89 85 89 89 86

F-test ns ** ** * ** ns ns ns ns ns
CV (%) 539 5.02 1091 5.68 6.54 895 522 582 582 7.45
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Table 5 (Continued)

Treatment Tomato seeds Collard green seeds

Storage period (months)

0 3 6 9 12 0 3 6 9 12

Ambient condition

T1 99 99a 99a 83a 8la 84 80b 82b 82b 84b
T2 9% 88b 8b 65b T74b 81 82ab 90ab 90ab 91ab
T3 98 97a 98a 84a 82a 83 84a 93a 94a 94a
T4 95 86b 8b T77b T78b 8 85a 9a 95a 88ab
F-test ns %% %% %% %% ns % % % *
C.V. (%) 539 687 6.21 9.67 559 895 1176 8.86 8.86 7.44

ns, *, **non significantly, significantly different at P<0.05 and P<0.01, respectively

T1 = uncoated seeds, T2 = gum arabic 0.3% w/v, T3 = sodium alginate 0.2% w/v, T4 = xanthan gum 0.1% w/v

“Data are transformed by the arcsine before statistical analysis.

*Means within a column followed by the same letter are not significantly at P<0.05 by DMRT.
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Table 6 The germination percentage of tomato and collard greens after coatings were stored under

different conditions for 12 months and tested under laboratory conditions.

Treatment Tomato seeds

Collard green seeds

Storage period (months)

0 3 6 9 12 0 3 6 9 12
Controlled condition
T1 98 98 99 100 a 98 a 88 87 88 87 87 a
T2 99 99 99 98ab 96 ab 92 90 90 89 85b
T3 98 99 98 97ab 98a 91 90 89 90 85b
T4 98 96 97 95D 93 b 91 89 90 91 85b
F-test ns ns ns ** ** ns ns ns ns *
CV (%) 756 772 647 7.15 6.31 6.08 588 5.02 541 6.17
Ambient condition
T1 98 98 98 99a 96 b 88 87 89 89 89 a
T2 99 100 97  99a 97 ab 92 84 88 90 87 a
T3 94 98 98 100 a 98 a 86 87 87 91 87 a
T4 98 99 99 9% b 96 b 91 86 89 93 84 b
F-test ns ns ns *x* * ns ns ns ns **
CV (%) 756 581 8.04 534 3.87 680 643 447 553 593

ns, *, **non significantly, significantly different at P<0.05 and P<0.01, respectively

T1 = uncoated seeds, T2 = gum arabic 0.3% w/v, T3 = sodium alginate 0.2% w/v, T4 = xanthan gum 0.1% w/v

%Data are transformed by the arcsine before statistical analysis.

*Means within a column followed by the same letter are not significantly at P<0.05 by DMRT.
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