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Feasibility of bio-char production for yield increment of lowland rice system
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Abstract

Bio-char is an organic material that is processed through the pyrolysis procedure generating highly porous organic
material; leading to, becoming a plant nutrients absorption and a reducing carbon dioxide and methane emission from
lowland rice field. This study conducted an experiment to compare the effects of bio-char, produced from the waste of
enzyme lonic plasma production, at 4 rates consisting of 0, 640, 1,280 and 2,560 kg per rai by mixing bio-char into
paddy soil before rice transplantation. The results showed that 2,560 kg per rai of bio-char application significantly
increased tiller number, consequently, the panicle nhumber increased more than that without bio-char application.
However, both grain weight and filled grain weight did not differ significantly in all cases. During milling stage, the

SPAD-value at flag leaf of main tiller was not different at all cases; but, the ammonium ion was maintainable in the
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application of 1,280 and 2,560 kg bio-char per rai significantly more than the other rates. This study also a conducted
bio-char production experiment by adapting 200 liter barrels to be furnaces. The result showed that burning mixed
wood chips of teak mango and jackfruit for 2 and 3 hours by using 50.5 + 5.2 and 44.4 + 10.4 kg wood chip; pro-
duced 10.3 £ 2.8 and 4.8 *+ 1.3 kg bio-char respectively. The result of the simulated conditions displayed that bio-char
production for enhanced 1 rai of paddy soil following 4 rates above at the first year; therefore, the bio-char production
cost were 0, 6,300.0, 8812.5 and 1,2412.5 baht per rai and it gained benefit as 7024.72, 1,594.59, -1,544.48 and
-4,741.75 baht per rai respectively.
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Table 1 Effects of bio-char levels with Tiller number per hill of lowland rice following the days after transplant (DAT)

in cement ponds

Rate of bio-char application

Days after transplant

to drainage soil (kg/rai) 15 30 45 60 75
0 2.63 (B) 7.94 (B) 9.50 (B) 7.94 (B) 7.94 (B)
640 2.94 (AB) 9.13 (AB) 10.63 (AB) 9.75 (AB) 9.43 (AB)
1,280 3.12 (AB) 9.25 (AB) 10.75 (AB) 9.19 (AB) 9.25 (AB)
2,560 3.50 (A) 10.37 (A) 11.94 (A) 10.19 (A) 10.19 (A)
F-test * * * * *
CV (%) 26.29 27.05 2477 26.10 26.87
LSD 0.58 1.75 1.87 1.71 1.74

0.05

" mean of 16 hill * significant difference (P<0.05)
snsnazaslulenrsiu SPAD-value filusszas
whananuazdSanauaalaiionloaawluinuin 0-10
wAns luszazinaaainu

M33a SPAD-value Alussuoinsananluizos
Faesiued 30 Tu dewfufien (Table 2) WU1N
mslalulamsluszaudeg laifinavinld SPAD-value
uanensnumsiilalulens waaslimduinmslalulams
ligwadaszduaaalsfladluludnniszozdnaroiiug
atislsAarnannisTadsumuanluitsnloasuvas

AuAn 0-10 iy luszzdaaiaiug (Table 2)
wuImslalulamsludan 1,280 uas 2,560 Alansudals
sunsnassnenludipnlosenld 5.32 uax 5.37 Sadnsu
danlanTuduuwis auddy Sanniedefivedy
nM9ada (p<0.01) Wawssufsurunmslildlulemsuss
msldlulan$luda 640 Alansudals Gsaunsaads
wonluiipnlosonld 4.82 uas 4.68 Sadnsudeflansy
ABUAY AURIA

Table 2 Effects of bio-char on SPAD-value in main tiller's flag leaf and ammonium ion in 0-10 cm depth at milling

stage of lowland rice (30 days before harvesting) in cement ponds

Rate of adding bio-char at drainage soil

Ammonium ion

k SPAD-value . .
(kg/rai) (mg/kg in dry soil)
0 37.95' 4.82% (B)

640 36.98 4.68 (B)
1,280 38.24 5.32 (A)
2,560 37.23 5.37 (A)
F-test ns *

CV (%) 5.04 7.63
LSD - 0.39

0.05

"mean of 16 hill; 2mean of 8 times of measurement

* significant difference (p<0.01)

"™ not significant difference (p>0.05)
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Yield components per hill

Rate of adding bio-char
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F-test * ns ns * *
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" mean of 16 hill ™ not significant difference (P>0.05)

* significant difference (P<0.05)
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Figure 1 200 liter barrel were adapted to bio-char kiln
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Figure 2 Wood chips from teak, mango and jackfruit were contained into 200 litter-barrel kiln (left) before leaves and small wood chips

had been topped for fire easily (right)

roducts (right)

Table 4 Efficiency of 200 liter-barrel kiln for bio-char production from wood chip (teak mango and jackfruit; 4 + 2.4 cm

diameter, 20 + 6.3 cm length, n = 30)

Burning time

3 hour 2 hour
Load weight (kg) 444" +£104 50.5+5.2
Bio-char weight (kg) 48+1.3 10.3+238
% Bio-char conversion 11.67 20.80

"mean of 3 times * standard error
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Table 5 Production cost and economic return of 4 rates of bio-char application for 1 rai paddy field (1600 m?) at first

year by calculating from bio-char production cost of 200 litter-barrel kiln and simulated effect of bio-char

produced from waste of enzyme lonic plasma production to rice yield

Without bio-char Bio-char rate (kg per rai)

ftems application 640 1,280 2,560
1) Bio-char production cost (baht) 0 6,300 8812.5 1,2412.5
- production cost of bio-char kiln (baht) 0 3,300 (4") 4,125 (5") 6,600 (8")
- labour cost of preparing and loading 0 1,800 (482) 28125 (75 | 3.487.5 (93)
wood chips (baht)
- labour cost for burning 0 1,200 (32%) 1,875 (50°) | 2325.25 (62°)
2) Management cost (baht)
-labor cost for sowing bio-char (0.5 hour) 0 18.75 18.75 18.75
3) Total cost (baht) = 1) + 2) 0 6,318.75 8,831.25 14,431.25
4) Yield (kg per rai) 665.85 750.08° 690.69° 728.83°
5) Sale price of rice (baht per kg) 10.55 10.55 10.55 10.55
6) Total income (baht) = 4) * 5) 7,024.72 7,913.34 7,286.77 7,689.16
7) Net profit = (6) - (3) 7024.72 1594.59 -1544.48 -4741.75

'Kiln number for the lowest bio-char production cost

% Working hour (300 baht per day) for the lowest bio-char production cost

*filled grain weight per hill x 16 hills x 1600 m* (transplantation space 25 x 25 cm)
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