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Effects of photosynthetic bacteria on growth and yield components of

riceberry rice cultivated in organic systems
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Abstract

This work aimed to study on effects of photosynthetic bacteria, as a replacement for chemical fertilizers, on
growth, yield, and yield components of riceberry rice cultivated in organic systems. A completely randomized design
experiment with 400 pots was conducted. The 100 pots were used for each cultivation method with four 25-pot
repetitions. The first cultivation method used chemical fertilizers (control), the second, third and fourth cultivation
methods used photosynthetic bacterial suspensions with a volume of 5, 10, and 15 milliliters, respectively. The
results showed that there was no statistically significant difference in rice growth after 30 and 50 days, plant height,
and tillering (p>0.05). After 50 days, leaf greenness (SPAD index) of the rice cultivated with the chemical fertilizers
was the highest. The greenness of the rice grown with 10 and 15 ml of photosynthetic bacteria was not statistically
different from the rice grown with the chemical fertilizers, while the greenness of the rice grown with 5 ml of
photosynthetic bacteria was statistically different (p<0.05) from the control. In terms of yield, the rice grown with the
chemical fertilizers and 15 ml of the photosynthetic bacteria had the highest number of rice panicles per tiller, and
the chemically cultivated rice had the highest number of seeds per panicle. There was no statistically significant
difference (p>0.05) in percentages of fertile seed among the four cultivation methods. Yield components i.e., 100
seed weight, seed length and width, and 100 brown seed weight, of the four sample groups were not statistically
different (p>0.05). In conclusion, the photosynthetic bacteria with a volume of 15 ml can be used as a substitute for
chemical fertilizers for rice cultivation in pots. However, using the photosynthetic bacteria to replace chemical
fertilizers in rice field plots requires further investigation.

Keywords: rice, photosynthetic bacteria, chemical fertilizer substitutes, organic cultivation systems
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Table 1 Results of chemical analysis of the photosynthetic bacteria.

order quantity: unit results tool/method

1 pH: - 7.2 pH meter

2 electrical conductivity (EC):dS/m 2.73 Conductivity meter

3 organic material (OM): % 0.26 Walkley and Black

4 total nitrogen (total N): % 0.01 Kjeldahl method

5 total phosphate (total POf’): % 0.01 Colorimetric method

6 total potash (total K,0): % 0.01 Flame photometric method

7 carbon-to-nitrogen ratio (C/N ratio): - 15:1 Walkley and Black, Kjeldahl method




RMUTSB Acad. J. 10(2) : 125-135 (2022) 129
Table 2 Results of basic nutrient analysis of the experimental soil.
order quantity: unit results tool/method
1 pH: - 5.3 pH meter
2 electrical conductivity (EC):dS/m 1.38 Conductivity meter
3 organic material (OM): % 26.31 Walkley and Black
4 total nitrogen (total N): % 1.03 Kjeldahl method
5 total phosphate (total POAS’): % 1.87 Colorimetric method
6 total potash (total K,0): % 1.86 Flame photometric method
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Table 3 Survival rate and growth of riceberry rice cultivated with the chemical fertilizer (control) and

different PSB extract quantities at 30 days after transplanting.

number of tiller per plant SPAD index
treatment survival rate (%) plant height (cm)
(tiller) (SPAD unit)
control 100 32.29 8.38 32.50
5ml 100 29.41 7.00 31.69
10 ml 100 30.14 7.44 31.20
15 ml 100 30.50 10.45 31.15
F-test ns ns ns ns
% C.V. - 4.01 18.45 1.98
SEM - 0.20 0.43 0.14

Note: ns denotes not statistically different (p>0.05), SEM denotes the standard error of measurement, and CV denotes the

coefficient of variation.
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Table 4 Growth of riceberry rice cultivated with the chemical fertilizer (control) and different PSB

extract quantities at 50 days after transplanting.

number of tiller per SPAD index

treatment plant height (cm)
plant (tiller) (SPAD unit)

control 67.00 16.68 37.37°
5ml 58.67 13.33 27.57°
10 ml 59.33 12.64 32.50%°
15 ml 60.35 18.00 32.83%°
F-test ns ns
% C.V. 6.26 16.98 12.30
SEM 0.25 0.41 0.35

Note: ns denotes not statistically different (p>0.05), SEM denotes the standard error of measurement, and CV denotes the coefficient of

variation, and CV denotes the coefficient of variation.

Table 5 Days to 50% flowering and days to harvesting of riceberry rice cultivated with the chemical

fertilizer (control) and different PSB extract quantities.

treatment days to 50% flowering (days) days to harvesting (days)
control 84.51 117.74°

5ml 86.00 122.32°

10 ml 85.77 118.93°

15 ml 84.68 119.32°

F-test ns

% C.V. 0.89 1.72

SEM 0.09 0.13

Note: ns denotes not statistically different (p>0.05), SEM denotes the standard error of measurement, and CV denotes the

coefficient of variation.
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Table 6 Yield components of riceberry rice cultivated with the chemical fertilizer (control) and

different PSB extract quantities.

treatment panicle per plant number of grain per panicle good seed per panicle
control 11.32° 141.00° 87.30
5ml 7.00° 86.00° 73.89
10 ml 8.33% 87.34° 85.19
15 mi 11.00° 104.00% 90.38
F-test h ' ns
% C.V. 22.27 24.50 8.54
SEM 0.47 0.49 0.29

Note: ns denotes not statistically different (p>0.05), SEM denotes the standard error of measurement, and CV denotes the

coefficient of variation.
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Table 7 Yield components of riceberry rice cultivated with the chemical fertilizer (control) and

different PSB extract quantities.

grain weight brown rice weight
treatment grain length (mm) grain width (mm)

(100 seed/qg) (100 seed/qg)
control 17.70 9.90 22.70 17.33
5mi 16.70 10.00 21.36 16.36
10 ml 17.80 10.12 22.23 17.00
15 ml 18.20 10.57 22.33 17.00
F-test ns ns ns ns
% C.V. 3.65 2.90 2.55 2.48
SEM 0.19 0.17 0.16 0.16

Note: ns denotes not statistically different (p>0.05), SEM denotes the standard error of measurement,

and CV denotes the coefficient of variation.
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