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ABSTRACT: Productivity of black glutinous rice is rather low, especially in saline soils. The objective of this
research was to study on growth and yield of black glutinous rice under different managements of organic fertilizer,
inorganic fertilizer and biochar in a saline soil. The experiment was conducted during rainy season in 2013 at a farmer
filed in Ban Had district, Khon Kaen that has saline soil problem. The experiment consisted of two factors. The first
factor was three genotypes of black glutinous rice (Niewdam Gs.n0.00621, Niewdam Gs.n0.09475 and KKU-GL-
BL-05-043). The second factor was seven different fertilizers and biochar managements. The experiment was 3 x 7
factorial experiment in randomized complete block (RCB) design with three replications. Plot size was 3 x 5 m. and
plant spacing was 30 x 25 cm. The record data included meterological data, cattle manure property, soil property at
before planting and after harverting and crop data. The results indicated that the responses of three genotypes based
on no. of plants/hill, no. of panicles/hill, no. of grains/panicle, percentage of filled and un-filled grains, plant height,
panicle length, 75% flowering date, 1,000-grain weight and yield to different fertilizer and biochar managements were
not significant differences. However, among three rice genotypes, there were significant difference in no. of plants/
hill, no. of panicles/hill, no. of grains/panicle and 75% flowering date. But there was no significant difference for
percentage of filled and un-filled grains, plant height, panicle length, 1,000-grain weight and yield. Using of biochar
at a rate of 500 and 1,000 kg/rai with application of cattle manure at a rate of 1.6 ton/rai and chemical fertilizer at
a rate of 4-1.8-1.7 kg of N-P-K/rai gave high values of no. of plants/hill, no. of panicles/hill, no. of grains/panicle,
plant height, panicle length, 1,000-grain weight and yield. However, using of biochar at a rate of 500 kg/rai with
cattle manure at a rate of 1.6 ton/rai would be the suitable management when compare with the other management
practices, because this management produced high values of agronomic traits and yield with no statistical difference
from the other management practices.

Keywords: Purple glutinous rice, saline soil, biochar, cattle manure, chemical fertilizer
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Figure 1 Total monthly rain fall (mm) and monthly mean for minimum and maximum temperatures (°C) in 2013

for Tambon Tapra, Muang district, Khon Kaen.

Table 1 Soil chemical properties before rice growing in farmer field, Khon Kaen.

Soil characteristic Soil property
Sand (%) 89.9
Silt (%) 8.0
Clay (%) 2.1
pH 9.55
Electric conductivity (uS/cm) 1,186.70
Organic matter (%) 0.08
Total N (%) 0.01
Available P (ppm) 2.39
Exchangeable K (ppm) 27 .41
Exchangeable Ca (ppm) 205.04
Exchangeable Mg (ppm) 8.57

Exchangeable Na (ppm) 1,000.31
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Table 2 No. of plants/hill, no. of panicles/hill, no. of grains/panicle and percentage of filled and un-filled grains
of 3 rice genotypes grown under different managements of fertilizer and biochar.

Treatment Agronomic trait
No. of No. of No. of grains/  Filled grains Un-filled
plants/hill  panicles/hill panicle (%) grains (%)
Cultivar/line (A)
Niewdam Gs.n0.00621 3.3° 3.2° 91.9* 90.8 9.2
Niewdam Gs.no.09475 51% 5.0* 80.7° 88.6 1.4
KKU-GL-BL-05-043 51" 5.0" 81.3° 89.8 10.1
F-test > ** * ns ns
Eertilizer and biochar (B)
F1 3.3° 3.1° 63.7° 83.7 16.3
F2 4.2° 4.1° 94.0"® 91.8 8.2
F3 4.3° 4.2° 73.1%° 87.1 12.9
F4 4.8%® 4.7 102.7" 92.6 74
F5 4.7"%® 4.6 90.1"%¢ 90.6 9.4
F6 4.0° 3.9° 76.55°P 91.6 8.4
F7 6.2" 6.1 92.3%% 91.0 9.0
F-test > * ** ns ns
F-test (AxB) ns ns ns ns ns
C.V. (%) 25.92 27.05 17.24 7.20 63.14

F1 = No biochar and fertilizer application, F2 = Application of biochar at 500 kg/rai and cattle manure at
1.6 ton/rai, F3 = Application of biochar at 500 kg/rai and chemical fertilizer at 4-1.8-1.7 kg of N-P-K/rai,
F4 = Application of biochar at 500 kg/rai, cattle manure at 1.6 ton/rai and chemical fertilizer at 4-1.8-1.7 kg
of N-P-K/rai, F5 = Application of biochar at 1,000 kg/rai and cattle manure at 1.6 ton/rai, F6 = Application of
biochar at 1,000 kg/rai and chemical fertilizer at 4-1.8-1.7 kg of N-P-K/rai, F7 = Application of biochar at 1,000
kg/rai, cattle manure at 1.6 ton/rai and chemical fertilizer at 4-1.8-1.7 kg of N-P-K/rai

ns, * and ** = Non significant difference, Significant difference at 95% and Significant difference at 99%

Values in the column followed by the same letter are not significantly different by Duncan’s Multiple Range Test.



88

WAUNEAT 43 (1) : 79-92 (2558).

Table 3 Plant height, panicle length, 75% flowering date, 1,000-grain weight and yield of 3 rice genotypes

grown under different managements of fertilizer and biochar.

Treatment

Agronomic trait

Plant Panicle 75% flowering 1,000-grain Yield
height length (Days after weight (g) (g/12.8 m?)
(cm) (cm) transplanting)
Cultivar/line (A)
Niewdam Gs.n0.00621 96.5 19.5 118.6" 233 357
Niewdam Gs.no.09475 95.3 19.8 110.0° 22.1 454
KKU-GL-BL-05-043 94.8 19.7 112.9° 22.1 525
F-test ns ns * ns ns
Fertilizer and biochar (B)
F1 83.6° 17.9° 113.9 21.9" 208°
F2 102.0" 20.3" 114.2 22.8" 544"°
F3 83.6° 18.5% 113.7 20.5° 224°
F4 101.8" 21.0" 113.6 23.0" 668"
F5 97.6" 20.2" 114.2 217" 4017®
F6 94.0" 19.0"*¢ 113.8 24.0" 416
F7 105.9" 20.5" 113.6 23.4% 654"
F-test - . s . -
F-test (AxB) ns ns ns ns ns
C.V. (%) 10.22 8.28 1.10 9.70 60.78

F1 = No biochar and fertilizer application, F2 = Application of biochar at 500 kg/rai and cattle manure at

1.6 ton/rai, F3 = Application of biochar at 500 kg/rai and chemical fertilizer at 4-1.8-1.7 kg of N-P-K/rai,

F4 = Application of biochar at 500 kg/rai, cattle manure at 1.6 ton/rai and chemical fertilizer at 4-1.8-1.7 kg

of N-P-K/rai, F5 = Application of biochar at 1,000 kg/rai and cattle manure at 1.6 ton/rai, F6 = Application of
biochar at 1,000 kg/rai and chemical fertilizer at 4-1.8-1.7 kg of N-P-K/rai, F7 = Application of biochar at 1,000

kg/rai, cattle manure at 1.6 ton/rai and chemical fertilizer at 4-1.8-1.7 kg of N-P-K/rai

ns, *and * = Non significant difference, Significant difference at 95% and Significant difference at 99%

Values in the column followed by the same letter are not significantly different by Duncan’s Multiple Range Test.
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Table 4 Total N, available P, exchangeable K and organic matter in the soil after harvesting.

Treatment Soil property
Total N Available P Exchangeable K Organic matter
(%) (ppm) (ppm) (%)
Cultivar/line (A)
Niewdam Gs.n0.00621 0.011 9.95 55.09 0.260
Niewdam Gs.n0.09475 0.010 10.31 50.82 0.210
KKU-GL-BL-05-043 0.010 9.26 43.03 0.170
F-test ns ns ns ns
Fertilizer and biochar (B)
F1 0.009 3.74° 23.14° 0.187%°
F2 0.013 8.88"° 65.04"° 0.282"°
F3 0.009 5.43° 26.50° 0.190%¢
F4 0.010 6.22° 46.99%%° 0.218%%°
F5 0.012 17.25"° 81.75 0.296"
F6 0.008 5.80° 34.07% 0.172°
F7 0.012 19.95" 70.03"® 0.250"°
F-test ns * * *
F-test (AxB) ns ns ns ns
C.V. (%) 48.80 100.56 54.72 40.35

F1 = No biochar and fertilizer application, F2 = Application of biochar at 500 kg/rai and cattle manure at
1.6 ton/rai, F3 = Application of biochar at 500 kg/rai and chemical fertilizer at 4-1.8-1.7 kg of N-P-K/rai,
F4 = Application of biochar at 500 kg/rai, cattle manure at 1.6 ton/rai and chemical fertilizer at 4-1.8-1.7 kg
of N-P-K/rai, F5 = Application of biochar at 1,000 kg/rai and cattle manure at 1.6 ton/rai, F6 = Application of
biochar at 1,000 kg/rai and chemical fertilizer at 4-1.8-1.7 kg of N-P-K/rai, F7 = Application of biochar at 1,000
kg/rai, cattle manure at 1.6 ton/rai and chemical fertilizer at 4-1.8-1.7 kg of N-P-K/rai

ns, * and ** = Non significant difference, Significant difference at 95% and Significant difference at 99%

Values in the column followed by the same letter are not significantly different by Duncan’s Multiple Range Test.
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Table 5 Electrical conductivity, cation exchange capacity, exchangeable Ca and exchangeable Na in the soil
after harvesting.

Treatment Soil property
Electrical Cation Exchangeable Exchangeable
conductivity exchange Ca (ppm) Na (ppm)
(uS/cm) capacity
Cultivar/line (A)
Niewdam Gs.n0.00621 827 5.26 304.0 1406.1
Niewdam Gs.no.09475 718 5.40 284.8 1207.0
KKU-GL-BL-05-043 725 5.19 268.2 1275.6
F-test ns ns ns ns
Fertilizer and biochar (B)
F1 618% 5.55 185.9° 879.9°
F2 589% 6.39 214.7"° 868.6°
F3 1,004"® 4.48 330.0"° 1616.2"°
F4 863" 4.95 261.8" 1582.3"
F5 1,203" 4.90 349.6" 2308.8"
F6 508° 5.89 314.9% 1038.5°
F7 510° 4.83 343.0* 786.3°
F-test > ns o *
F-test (AxB) ns ns ns ns
C.V. (%) 47.90 26.78 37.66 66.12

F1 = No biochar and fertilizer application, F2 = Application of biochar at 500 kg/rai and cattle manure at
1.6 ton/rai, F3 = Application of biochar at 500 kg/rai and chemical fertilizer at 4-1.8-1.7 kg of N-P-K/rai,
F4 = Application of biochar at 500 kg/rai, cattle manure at 1.6 ton/rai and chemical fertilizer at 4-1.8-1.7 kg
of N-P-K/rai, F5 = Application of biochar at 1,000 kg/rai and cattle manure at 1.6 ton/rai, F6 = Application of
biochar at 1,000 kg/rai and chemical fertilizer at 4-1.8-1.7 kg of N-P-K/rai, F7 = Application of biochar at 1,000
kg/rai, cattle manure at 1.6 ton/rai and chemical fertilizer at 4-1.8-1.7 kg of N-P-K/rai

ns and ** = Non significant difference and Significant difference at 99%

Values in the column followed by the same letter are not significantly different by Duncan’s Multiple Range Test.
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