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Effectiveness of free-living nitrogen fixing bacteria on growth and yield
of Phitsanulok 2 rice cultivar in greenhouse condition
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ABSTRACT: Nitrogen is a macronutrient for rice growth and yield. This research aimed to study 5 isolates of free-
living nitrogen fixing bacteria on growth and yield of Phitsanulok 2 rice cultivar under greenhouse conditions. The
pot’s experimental design was completely randomized design 4 replications of 8 treatments. During the
experiment, the plants height, number of tillers/pot, number of panicle/pot, 100 filled grains weight, total filled
grains weight, percentage of filled grain and shoot dry weight were examined. It was found that before
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application of urea at 7 weeks after transplanting, NK3-1 and NK5-5 significantly enhanced the plant height when
compared to the control. Application of NK12-1 together with urea resulted in the increased 100 filled grains
weight and dry weight of shoot and significantly different from the control. Using each of the isolates with urea
showed no different effects on shoot dry weight, filled grains percentage and number of tillers/pot. Isolates NK3-1
and NK12-1 used in combination with urea tended to increase shoot dry weight when compared to the control.
In conclusion, NK3-1 and NK5-5 could improve plant growth and using NK12-1 combined with urea could promote
the yield production of rice cultivar Phitsanulok 2.

Keywords: free livingnitrogen fixing bacteria; growth; yield; Phitsanulok 2 rice cultivar
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Table 1 Effect of free-living nitrogen fixing bacteria on shoot height of Phitsanulok 2 rice
Shoot height (cm)
Week (day)
Treatment  0(18) 1(25) 2(32) 3(39) 4(46) 5(53) 6(60) 7(67) 8(74) 9(81) 10(88) 11(95) 12(102)
T1 20.50  33.25 46.25 53.50a 5850  60.00abc 61.50abc  62.00bc  65.50bc 72.75abc  77.00ab 81.25  82.25c
T2 20.75 34.75 44.75 54.25a 5750  59.75bc  61.75ab 64.25ab  69.25a  75.75a 80.25a 84.00  87.25ab
T3 20.00 29.25 42.00 50.25b 55.25 61.00ab  62.50ab 63.50abc  67.25ab  72.00abc  77.75ab 83.00 89.75a
T4 22.25 34.00 48.25 55.25a 58.00  62.25a 63.50a 65.00a 68.25ab  73.25abc  78.75ab 82.75  85.75abc
T5 21.00 36.75 47.25 54.50a 57.50 60.00abc  61.50abc  63.25abc  67.75ab  74.50ab  79.25ab 82.50 84.75bc
T6 20.50 33.75 47.00 54.25a 58.50 60.25abc  60.00abc  62.25bc 66.25bc  71.50abc  77.00ab 81.75 84.00bc
T7 21.00 3550 46.00  52.50ab  55.75  57.00d 59.75bc 61.75¢c 64.25c  69.50c 75.75b 80.25  82.75bc
T8 22.50 34.50 46.25 53.75a 55.75 58.00cd 58.75bc 61.50c 64.00c 69.75bc 77.25ab 81.25 86.25abc
F-test ns ns ns * ns * * * * * * ns *
CV (%) 8.94 11.60 6.87 4.16 3.94 3.34 3.37 2.79 3.64 4.57 3.46 3.88 4.00

Means in a same column followed by the different letters are significantly different by DMRT (P>0.05, *)

Ns; not significantly different (P>0.05)
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Table 2 Effect of free-living nitrogen fixing bacteria on yield components of Phitsanulok 2 rice cultivar

yield components of Phitsanulok 2 rice

shoot 100 filled total filled percentage number
Treatment gy grains weight  grains weight
weight
(gram) (gram) (gram/pot) Whole Undeveloped tillers/pot panicle/pot
kernels kernels
T1 33.55 2.41c 12.05b 64.50 35.50 8.67 6.67c
T2 36.04 2.50ab 17.57ab 60.61 39.39 10.67 9.33a
T3 38.18 2.38¢c 14.39b 55.25 44.75 10.67 7.33bc
T4 36.63 2.40c 14.79b 67.15 32.85 10.67 8.00abc
T5 34.40 2.43bc 15.22b 67.93 32.07 9.00 8.33ab
T6 3291 2.40c 15.78ab 66.98 33.02 8.00 8.00abc
T7 36.38 2.51a 21.17a 53.16 46.84 9.00 8.33ab
T8 34.36 2.36¢C 12.20b 56.80 43.20 8.67 7.00bc
F-test ns * * ns ns ns *
CV (%) 11.67 2.59 24.65 14.63 23.42 14.99 13.14

Means in a same column followed by the different letters are significantly different by DMRT (P>0.05, *)
Ns; not significantly different (P>0.05)
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Table 3 Nutrient contents in soil before and after transplanting of Phitsanulok 2 rice cultivar
The amount of nutrients in the soil
Available P Exchangeable K oM pH
Treatment (mg/kg) (mg/kg) (%)
Before after Before after Before after Before after Before after
T1 8.40 9.52a 49.41 31.29 100.98 76.72 1.68 1.49 6.23C 6.21
T2 9.33 7.19b 100.46 51.47 108.98 72.26 1.75 1.48 6.35bc 592
T3 8.40 10.36a 72.05 56.82 95.95 61.18 1.70 1.41 6.38abc 5.82
T4 9.33 9.15a 32.94 44.88 100.10 75.93 1.63 1.46 6.22C 6.00
T5 12.13 8.77ab 68.35 33.76 110.36 72.95 1.61 1.45 6.39abc 6.08
T6 9.33 7.47b 39.53 36.65 113.05 67.56 1.71 1.37 6.56a 6.30
T7 12.13 9.71a 34.59 63.00 122.00 73.14 1.75 1.51 6.5d4ab 6.11
T8 11.20 9.433 89.34 44.88 115.88 67.96 1.39 1.43 6.21c 6.09
F-test ns * ns ns ns ns ns ns * ns
CV (%) 24.57 14.57 82.30 ar.77 12.43 15.50 7.54 5.93 3.24 3.78

Means in a same column followed by the different letters are significantly different by DMRT (P>0.05, *)

Ns; not significantly different (P>0.05)
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Table 4 Nutrient concentrations in shoot of Phitsanulok 2 rice

The amount of nutrients in the rice

Treatment Total N Total P Total K

(mg/kg) (mg/kg) (mg/kg)
T1 111.69bc 52.96 0.47
T2 89.60c 43.33 0.78
T3 162.40a 81.84 0.53
T4 100.49bc 67.40 0.50
T5 138.76ab 96.28 0.59
Té 141.87ab 91.47 0.55
T7 104.22bc 38.51 0.59
T8 141.56ab 86.66 0.50

F-test * ns ns

C.V (%). 25.43 53.42 22.73

Means in a same column followed by the different letters are significantly different by DMRT (P>0.05, *)
Ns; not significantly different (P>0.05)
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