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Abstract: The appropriate soil amendment product application can improve soil chemical, physical 
and biological properties. The research aimed to investigate the biological and chemical properties of 
the soil amendment product. The quantification of bacteria in a specific culture medium, isolation of  
bacteria from soil with and without soil amendment product, testing their efficiency in inhibiting the 
pathogenic fungus Fusarium spp., and soil nutrients were analyzed in column. The experiment  
findings revealed a tenfold increase in bacterial numbers approximately 18 days after the addition of  
soil amendment products compared to the untreated soil. Numerous beneficial nitrogen-fixing  

 
inhibited Fusarium sp. 1 by approximately 40% in Petri dishes. Bacterial isolates NA03, NA08, and  
NA09 effectively inhibited Fusarium spp. Moreover, the soil amendment products resulted in reduced 
ammonium and nitrate levels in soil cultivated with durian compared to untreated soil. Applying this 
products led to the utilization of ammonium and nitrate by nitrogen-fixing bacteria within the products 
for growth at 18 days. Therefore, the use of this product delayed the durian plants nitrogen intake from 
the soil for a short period of time.
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Table 2 Some biological properties in soil where durian is grown.

Day Treatment
Average of

Total bacteria
(×104

Nitrogen-fixing bacteria
(×104

1 C-BIO 0.25 0.22

T-BIO 0.27 0.24

F-test ns ns

C.V. (%) 9.00 8.17

8 C-BIO 3.8b 0.34b

T-BIO 4.7a 3.3a

F-test ** **

C.V. (%) 4.09 9.93

18 C-BIO 0.72b 0.63b

T-BIO 7.1a 5.7a

F-test ** **

C.V. (%) 4.61 4.66

30 C-BIO 5.8b 3.8b

T-BIO 8.5a 6.2a

F-test ** **

C.V. (%) 2.58 3.04
Means within the same column with the different letter are significantly different by DMRT test, ns = non-significant, 
* = P < 0.05, ** = P < 0.01. C-BIO = soil without soil amendments, T-BIO = soil treated with soil amendments 

Table 1  Average of bacterial numbers of soil amendment product was shown in each bacterial group. 

Bacterial groups Bacterial numbers (×104

Total bacteria 18

Nitrogen-fixing bacteria 7.5

Phosphate-solubilizing bacteria -

Cellulolytic bacteria 6 colonies
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Figure 1 The amount of nitrogen concentration in the form of ammonium (A) and nitrate (B) from the column of soil and 
soil + soil amendments treatments at 1, 8, 18 and 30 days.
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Figure 2
isolated from diseased durian roots: Fusarium sp. isolate 1 (A, D), Fusarium Fusarium sp. isolate 
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Table 3 Average percentage inhibition of each type of Fusarium spp. when cultured on potato dextrose agar (PDA) 
medium mixed with soil amendment at concentrations of 0.5, 1, and 2%, respectively, incubated for 7 days at room 

Concentration of soil 
amendments

The inhibitory percentage of Fusarium spp.  (%)
Average of 

concentrationFusarium sp. 
isolate 1

Fusarium sp. 
isolate 2

Fusarium sp. 
isolate 3

0.5% 35.90b 3.33f 8.44de 15.89b

1% 33.85b 6.67e 10.22cd 16.91ab

2% 40.00a 2.86f 12.44c 18.43a

Average of Fusarium spp.  36.58a 4.29c 10.37b

Concentration of soil amendments (CT) *

Fusarium spp. (F) **

CT * F **

C.V. (%) 10.31
Means within the same column with the different letter are significantly different by DMRT test, * = P < 0.05, ** = P < 0.01

Table 4 Average percentage inhibition of each isolated bacteria on Fusarium spp. when cultured on potato dextrose 

Isolate
The inhibitory percentage of Fusarium spp.  (%)

Fusarium sp. isolate 1 Fusarium sp. isolate 2 Fusarium sp. isolate 3

NA02 20.56f 0.00c 0.00b

NA03 33.63c 27.46a 29.21a

NA04 29.26cde 0.00c 0.00b

NA07 30.29cd 4.39b 0.00b

NA08 50.13a 0.00c 0.00b

NA09 52.91a 0.00c 0.00b

NF01 21.09ef 0.00c 0.00b

NF02 0.00g 0.00c 0.00b

NF03 41.66b 0.00c 0.00b

NF04 0.00g 0.00c 0.00b

PA01 34.33bc 0.00c 0.00b

PA02 27.48cdef 0.00c 0.00b

PA03 21.09ef 0.00c 0.00b

CMC01 33.34c 0.00c 0.00b

CMC02 22.66def 0.00c 0.00b

CMC03 0.00g 0.00c 0.00b

CMC04 0.00g 0.00c 0.00b

F-test * * *

C.V. (%) 18.48 37.36 10.08
Means within the same column with the different letter are significantly different by DMRT test, * = P < 0.05
NA: nutrient agar, NF: nitrogen free medium, PA: Pikovskaya agar, CMC: carboxymethyl cellulose agar and the number 
after the culture medium name is the isolate number.
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Figure 3 Inhibition of Fusarium sp. isolate 1 by individual bacterial isolates (B-R) cultured on potato dextrose agar (PDA) 

Figure 4  

of bacteria (A and D), respectively.
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