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Abstract

The aim of this study was to investigate the efficacy of chicken manure and biochar on soil
chemical properties and the growth of green oak lettuce. The experiment was conducted in a
factorial in CRD with 6 replications. Twelve treatments included the combination between 4 rates
of chicken manure (0, 500, 1,000 and 2,000 kg/rai) and 3 rates of biochar (0, 500 and 1,000 kg/rai)
applications. The results showed that the increase of chicken manure provided better soil chemical
properties, especially the electrical conductivity and organic matters, while the increase of biochar
could improve soil pH. In addition, increasing the rates of both chicken manure and biochar
significantly enhanced the growth, yield and concentration of nitrogen and phosphorus of plant (p
< 0.05). Moreover, the application of 2,000 kg/rai rates of chicken manure and 1,000 kg/rai rates of
biochar showed the highest yield that was 1,723.72 kg/rai, 35 times higher than that of the control
(no chicken manure and biochar) (48.31 kg/rai). Therefore, results of this study reveal that the
utilization of chicken manure and biochar can improve soil chemical properties and enhance the

yield of green oak lettuce under acid soil condition.
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Table 1 Selected chemical properties of chicken manure and durian shell biochar

Chicken Durian shell Standard for organic fertilizer (2014)
Chemical properties
manure biochar by the Department of Agriculture
pH" 7.10 9.70 5.5-8.5
EC (dS/m)? 12.26 9.58 <6.0
CEC (cmol/kg)” 60.01 64.68 -
Organic matter (%) 53.89 52.79 >30.0
C:N ratio” 14.08 20.41 <20:1
Total N (%) 2.22 1.50 >1.0
Total P (%)” 3.14 4.30 205
Total K (%) 5.00 9.26 >05
Total Ca (%)* 0.90 0.24 -
Total Mg (%)” 0.59 1.62 -
Total Cd (meg/kg)” 0.55 0.12 <5.0
Total Cu (mg/kg)” 66.00 30.35 <500
Total Pb (mg/ke)” 1.25 0.91 <500
Total Cr (mg/kg)” nd 4.10 <300
Total As (mg/kg)” 221 nd <50

nd = non detect; ¥ pH (1:1 H,0); ¥ EC (1:5 H,0); ¥ CEC (NH,OAc method); ¥ OM (Walkley and
Black method); ¥ C:N ratio (Walkley and Black method); % N (Kjeldahl method); ” P (Bray I);

¥ K, Ca, Mg (NH,OAc method); % 7n, Cd, Cu, Pb, Cr, As (acid digestion, Cd, Cu, Pb, Cr analyze by

ICP and As analyze by AAS)

by uazanundmsay Tuynduanviauis
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mixed acid (HNO5: H,SO,: HClO, 8931 5:1:2)
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Table 2 Chemical properties of soil before and after harvesting of green oak lettuce under different

of fertilizer and biochar treatments

" EC Organic Total N | Available P | Exchangeable K
Treatments pH o 3 4/ o/ ¢
(dS/m)” | matter (%) (%) (mg/kg) (mg/kg)
Before treatment
| 354 | 0070 0.73 0.030 3.00 38.00
After treatment

Chicken manure (A)

CMO 378 | 0.112b” 0.23 ¢ 0.075 b 393d 141.11d

CM500 3.62 | 0.125a 0.27 bc 0.080 ab 7.53 ¢ 165.56 ¢

CM1,000 374 ] 0.126 a 0.30 ab 0.083 ab 12.49 b 19111 b

CM2,000 376 | 0.130a 0.34 a 0.086 a 18.00 a 233.33 a
Biochar (B)

BO 354 b | 0.124 0.27 0.077 b 9.82 c 145.00 b

B500 3.61b| 0.124 0.28 0.086 a 10.71 b 204.17 a

B1,000 4.02a| 0.122 0.30 0.080 b 10.92 a 199.17 a
CMB, 3.64 | 0.104 d 0.12 ¢ 0.067 d 3.30 i 136.67 fg
CMoBsgo 3.60 | 0.115¢ 0.36 h 0.083 bc 4.28 h 163.33 de
CMoB1.000 409 |0.117bc | 0.20h 0.077 ¢ 4.20 h 12333 g
CMis00B, 352 | 0.133a 0.33 f 0.074 ¢ 711 150.00 ef
CMisoBsgo 356 | 0.128 a 0.25 f 0.089 a 7.62f 183.33 d
CMs00B1 000 377 | 0114 c 0.22 d 0.077 bc 7.85f 163.33 de
CM 900By 347 | 0.128 a 0.34 e 0.080 bc 11.35e 116.67 ¢
CM 900Bs00 3.63 | 0.124 ab 0.17 d 0.088 abc 14.48 d 220.00 ¢
CM 400B1 000 410 | 0.127a 0.39 d 0.080 bc 11.62 e 236.67 bc
CM3,000Bo 352 |0.132a 0.30 c 0.088 ab 17.50 b 176.67 d
CM3,000Bs00 367 |0.129a 0.35b 0.084 bc 16.48 ¢ 250.00 b
CM3,000B1 000 4.09 |0.129a 0.37 a 0.085 abc 20.03 a 27333 a
F-test

A - " " *% o "

B o ns ns " o o

AxB - " " *% o "
CV. (%) 4.49 4.02 15.88 6.50 1.60 7.41

ns = not significant; * = significance at the 95 % confidence level; ** = significance at the 99 %
confidence level; ¥ pH (1:1 H,0); “'EC(1:5H,0); ¥ OM (Walkley and Black method); N (Kjeldahl
method); * P (Bray II); ¥ K (NH,0Ac method) ” mean followed by the same letters are not
significantly different at p <0.05 by Duncan’s multiple range test
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Table 3 Growth and yield of green oak lettuce grown under acid soil with different chicken manure

and biochar applications

Treatments Plant height (cm) Leaf number Canopy width (cm) Yield (kg/rai)”

Chicken manure (A)

CMO 6.95d 7.02d 8.11d 58.81 d

CM500 10.15 ¢ 10.21 ¢ 13.25 ¢ 189.10 ¢

CM1,000 12.62 b 1395 b 17.67 b 553.67 b

CM2,000 16.43 a 19.90 a 22.55 a 1,492.85 a
Biochar (B)

BO 10.09 b 11.79 b 13.79 b 407.18 ¢

B500 11.85 b 12.58 b 15.67 b 616.55 b

B1,000 13.13 a 13.95 a 1741 a 697.09 a
CMoB, 7.43 7.71 cde” 8.29 48.31 h
CMoBsgo 5.83 5.83 de 7.33 67.77 h
CMoB1 000 7.50 750 e 8.67 63.36 h
CMisgoBo 8.07 9.86 e 11.14 144.07 ¢
CMisosBsoo 10.33 9.33 cde 12.50 157.35 ¢
CMsoB1.000 12.07 11.43 bede 16.00 265.88 f
CM 00080 10.14 11.71 bede 15.00 340.88 e
M 000Bs0o 13.36 14.43 abcd 18.29 584.73 d
CM4 00081 000 14.36 15.71 abcd 19.71 735.40 ¢
My 0000 14.71 17.86 abc 20.71 1,095.47 b
CM5,000B500 16.79 20.71 abc 22.93 1,659.35 a
M5 0001000 17.79 21.14 a 24.00 1,723.72 a
F-test

A . xx % *x

B wx . % *x

AxB ns * ns x*
CV. (%) 20.30 20.07 19.49 6.78

ns = not significant; * = significance at the 95 % confidence level; ** = significance at the 99 %
confidence level; yield calculate from the fresh weight/1 plant that cultivate under 25x25 cm
plant spacing = 25,600 plant/rai; ¥ Mean followed by the same letters are not significantly different

at p<0.05 by Duncan’s multiple range test
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Table 4 Concentrations of total nitrogen, phosphorus and potassium of green oak lettuce grown

under acid soil with different chicken manure and biochar applications
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