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Efficacy of Natural Rubber Serum (NRS) Incubated with Bacillus sp. on Growth Promotion of

Pak-choi (Brassica chinensis)
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Abstract

This study aimed to investigate the effects of natural rubber serum fermented with the spores of
4 probiotic Bacillus sp. namely Bacillus aryabhattai (CKNJh11), B. pseudomycoides (THPS1), B. fusiformis
(PWRO01), and B. marisflavi (OYNH19) both encapsulated and non-encapsulated with sodium alginate, on the
growth promotion of Pak-choi (Brassica chinensis) over 35 days after planting. The experiment was designed
as a completely randomized design (CRD), with each treatment consisting of three pots, and each pot
containing 3 Pak-choi plants. The results showed that the treatment group using natural rubber serum fermented
with probiotics spore for 7 days had the best growth performance of Pak-choi. The mean values for plant height,

chubby, leaf width, leaf length, and length of leaf stalk were 16.20 2.56 7.80 10.83 and 6.00 cm, respectively.
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The mean number of leaves was 13 leaves per plant. The average fresh weight and dry weight per plant were
50.76 and 6.91 g, respectively. In contrast, the group supplemented with non-fermented natural rubber serum
had mean values for plant height, chubby, leaf width, leaf length, and length of leaf stalk of 15.73 2.40 7.43
10.06 and 5.50 cm, respectively, with an average of 12.33 leaves per plant. Both groups showed growth rates
comparable to the group treated with chemical fertilizer (25-7-7). The findings suggest that natural rubber serum
fermented with non-encapsulated probiotics for 7 days, as well as non-fermented latex serum, can promote the
growth of Pak-choi as effectively as chemical fertilizer. Therefore, these treatments could serve as viable
alternatives to chemical fertilizers for promoting Pak-choi growth.

Keywords: Natural rubber serum, Bacillus sp., growth promotion, Pak-choi (Brassica chinensis)
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Figure 1 Coexistence between four types of probiotic Bacillus sp. for 24 hours. The main probiotic is (a) B.

pseudomycoides (THPS1) (b) B. aryabhatta (CKNJh11) (c) B. fusiformis (PWRO01) (d) B. marisflavi
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Table 1 Efficiency of cell release, encapsulation yield and the numbers of bacteria in natural rubber serum

fermented with probiotic Bacillus sp.

The numbers of bacteria in natural rubber serum

Cell release (%)

Time (Day) fermented (logCFU ml™)
of encapsulated spore
Bacillus free spore Encapsulated spore
1 6.92+0.45 6.17+0.26 83.07+1.38°
7 7.91+£0.24 7.56+0.05 88.76+3.64°
14 7.23+£0.95 7.02+£0.17 89.63+3.19°
Encapsulation yield (%) 77.00+2.32

Remarks: Values are presented as mean + SD. Different letters (a, b) within the same columns represent a significant difference

(p<0.05)

Table 2 Macronutrients in natural rubber serum (NRS) incubated with probiotic Bacillus sp.

Time Primary macronutrients
Fermentation pH

(Day) Nitrogen (N) Phosphorus (P) Potassium (K)
NRSF 4.0 Medium Medium Medium

7 Encap 4.0 Low Medium Medium
Spore 4.0 Low High High
NRSF 4.0 Medium Medium Medium

14 Encap 4.0 Low Medium Medium
Spore 4.0 Low High Medium

Remarks: *NRSF = Natural rubber serum fertilizer, Encap = Probiotic spore Bacillus sp. encapsulated by sodium alginate

Spore = Probiotic spore Bacillus sp. (free spore)

This experiment is a preliminary test to assess the levels of primary nutrients only
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Figure 3 Efficacy of natural rubber serum fertilizer as average fresh weight and dry weight of Pak-choi
a, b, ¢, d means in a bar with different differ significantly (p<0.05) (n = 3, error bars represent

standard deviation among three replicates)
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