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Abstract
The objective of this study was to investigate the efficacy of chicken manure and biochar on

productivity of green oak lettuce under acid soil field conditions. The experiment was arranged in
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a randomized complete block design with 4 replications (plot) for 2 harvesting times. Six treatments
included (1) control (no add fertilizer and biochar), (2) application of fertilizer according to the
Agricultural Service Center (ASC) practice: chemical fertilizer (30 kg/rai rates of 16-16-16 and 46-0-0)
and 2,000 kg/rai rates of cow manure, (3) application of 2,000 kg/rai rates of chicken manure, (4)
application of 2,000 kg/rai rates of chicken manure and 500 kg/rai rates of biochar, (5) application
of 2,000 kg/rai rates of chicken manure and 1,000 kg/rai rates of biochar, and (6) application of 2,000
kg/rai rates of chicken manure and 1,000 kg/rai rates of biochar at 1* harvesting time and application
of only 2,000 kg/rai rates of chicken manure at 2" harvesting time. The result revealed that the
highest yield of green oak lettuce was shown under the application of 2,000 kg/rai rates of chicken
manure and 500 kg/rai rates of biochar that were 2,380 and 3,390 kg/rai for the 1** and 2™ harvesting
time, respectively. Moreover, they provided the highest economic value average form 2 harvesting

times that was 77 baht/kg.
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Table 1 Cost calculation for green oak lettuce production in each treatment for 2 harvesting times

e Treatments
Control | CF | CMg000 | CM2000Bs00 | CM2000B1,000 | CM2000B1,000/m0
1% harvesting time
1. Labor costs
1.1 Soil preparation, plantation | 9,000 | 9,000 | 9,000 9,000 9,000 9,000
and harvesting
1.2 Fertilizer application 0] 1,500 | 1,000 1,000 1,000 1,000
2. Material costs
2.1 Seed 4,000 | 4,000 | 4,000 4,000 4,000 4,000
2.2 Water system 50,000 |50,000 | 50,000 | 50,000 50,000 50,000
2.3 Fertilizer
(1) Chicken manure 0 0| 4,000 4,000 4,000 4,000
(2) 16-16-16 fertilizer 0] 1,380 0 0 0 0
(3) Urea (46-0-0) 0] 1,020 0 0 0 0
(4) Cow manure 0| 6,000 0 0 0 0
2.4 Biochar 0 0 0| 15,000 30,000 30,000
2.5 Rice straw, coconut dust 4,400 | 4,400 | 4,400 4,400 4,400 4,400
3. Total cost (baht/rai) 67,400 | 77,300 | 72,400 | 87,400 102,400 102,400
2" harvesting time
1. Labor costs
1.1 Soil preparation, plantation | 9,000 | 9,000 | 9,000 9,000 9,000 9,000
and harvesting
1.2 Fertilizer application 0| 1,500 | 1,000 1,000 1,000 1,000
2. Material costs
2.1 Seed 4,000 | 4,000 | 4,000 4,000 4,000 4,000
2.2 Water system 0 0 0 0 0 0
2.3 Fertilizer
(1) Chicken manure 0 4,000 4,000 4,000 4,000
(2) 16-16-16 fertilizer 0] 1,380 0 0 0 0
(3) Urea (46-0-0) 0] 1,020 0 0 0 0
(4) Cow manure 0| 6,000 0 0 0 0
2.4 Biochar 0 0 0| 15,000 30,000 0
2.5 Rice straw 2,000 | 2,000 | 2,000 2,000 2,000 2,000
3. Total cost (baht/rai) 15,000 (24,900 (20,000 | 35,000 50,000 20,000
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Table 2 Chemical properties of soil before sowing and after harvesting of green oak lettuce under

different of fertilizer and biochar treatments.

iy EC Organic matter | Total N |Available P| Exchangeable K
freatments o (dS/m)” (%) )" | (mg/kg)y” (mg/kg)”
Before treatment | 4.40 0.03 1.03 0.05 12.00 70.00
1% harvesting time
Control 264" | 0.33° 2.19° 006" | 15.95° 132.80°
CF 4.92° | 0.61° 2.26° 0.20° | 33.15° 280.00°
CMy000 5.64° | 0.59° 2.45° 0.10 | 82.66™ 524.57°
CM3,000Bs00 5.60° | 0.48° 3.23° 0.13% |  75.65° 424.96°
CM,000B 1000 561° | 0.63° 3.61%° 0.15° | 92,75 526.67°
CMyoooBrooome | 5:317° | 0.67° 3.97° 0.10° | 98.65° 518.61°
Ftest . o o " . o
C.V. (%) 4.43 3.86 1217 1437 | 10.22 5.86
2" harvesting time
Control 282° | 035° 1.37" 0.06° 13.01° 113.36°
CF a.4a4° | 0.54° 1.99° 0.19° 35.97° 776.87°
CMy 000 4.69° | 033 2.54° 0.23° | 182.05° 834.47°
CMy,000Bs0o0 553° | 0.57° 4.87° 0.37° | 239.45° 943.22°
CM3,000B1 000 571° | 0.48° 3.76° 0.29° | 162.23° 1,179.61°
CMy000B1 o0one | 5.32° | 0.55° 3.14° 0.30°° | 288.74° 832.25°
Ftest - - - - - -
C.V. (%) 3.32 371 8.83 13.31 7.05 5.54

** Significance at the 99 % confidence level; v pH (1:1 H,0); ? EC(1:5H,0); ¥ OM (Walkley and
Black method); ¥ N (Kjeldahl method); ¥ P (Bray II); © K (NH,OAC method);  Means followed by the

same letters are not significantly different (p < 0.01) using Duncan’s multiple range test
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Table 3 Plant heights and yields of green oak lettuce under different of fertilizer and biochar

treatments
Plant heights (cm) Marketable yields (kg/rai)
freatments 1° harvesting time | 2" harvesting time | 1°* harvesting time | 2™ harvesting time
Control 4.53°" 6.10° 34.73° 33.56°
CF 10.73¢ 12.57° 1,868.23° 2,099.34°
CMy000 11.13% 14.07° 1,181.90° 2,143.40"
CM000Bs00 13.43° 14.30° 2,380.60° 3,390.07°
CM3,000B1 000 12.27° 14.57° 1,929.81° 2,770.18"
CMy,000B 10000 12.03% 13.87° 1,796.52° 2,392.21"
Ftest . . . 2%
C.V. (%) 13.54 9.99 20.59 20.88

¥ Means followed by the same letters are not significantly different (p <0.01) using Duncan’s

multiple range test; ** Significance at the 99 % confidence level
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Table 4 Cost and economic return for green oak lettuce production under different fertilizer and

biochar treatments for 2 harvesting times

Treatments

Data
Control CF CMa000 | CMa000Bsoo | CMa000B1ooo | CM2000B1 0000

1% harvesting time

1. Total cost (baht/rai) 67,400 | 77,300 | 72,400 87,400 102,400 102,400
2. Yield (kg/rai) 35 1,868 1,182 2,381 1,930 1,797
3. Cost (baht/kg) 1,926 41 61 37 53 57
4. Yield price (baht/kg) 100 100 100 100 100 100
5. Income (baht/rai) 3,500 | 186,800 | 118,200 | 238,100 193,000 179,700
6. Profit (baht/rai) -63,900 | 109,500 | 45,800 | 150,700 90,600 77,300
7. Net profit (baht/kg) -1,826 59 39 63 a7 43

2" harvesting time

1. Total cost (baht/rai) 15,000 | 24,900 | 20,000 35,000 50,000 20,000
2. Yield (kg/rai) 34 2,099 2,143 3,390 2,770 2,392
3. Cost (baht/kg) 441 12 8 10 18 8
4. Yield price (baht/kg) 100 100 100 100 100 100
5. Income (baht/rai) 3,400 | 209,900 | 241,300 | 339,000 277,000 239,200
6. Profit (baht/rai) -11,600 | 185,000 | 221,300 | 304,000 227,000 219,200
7. Net profit (baht/kg) -341 88 92 90 82 92

Average from 2 harvesting times

1. Average cost

41,200 | 51,100 | 46,200 61,200 76,200 61,200
(baht/rai)
2. Average yield (kg/rai) 35 1,984 1,663 2,886 2,350 2,095
3. Average yield on cost
1,184 27 35 24 36 33
(baht/kg)
4. Average profit
-37,750 | 147,250 | 133,550 | 227,350 158,800 148,250
(baht/rai)
5. Average net profit
-1,084 74 66 77 65 68

(baht/kg)
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