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Effect of chicken manure and biochar on growth, pigment concentration and
mineral composition in green oak lettuce grown in acid soil
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randormized design (CRD) $1uau 6 91 Usznaude 2 Hade 1éun deyaln 4 sedu fe 0, 500, 1,000 uaz 2,000 Alandy
fols warauinnanUdeniSey 3 sedu fe 0, 500 wag 1,000 Alansusals Mnuan1snaaenud1 mstddeyaliuas
dudnmandenyFeuiifistuiliarugeiidintu dadnandumiionu sufwinueselsitadio naolsTladd uay
naelsiladuvesinadansulsniiifiatuseaditoddry (p<0.05) luvariivsinaualsiuess waz U359 M IVEN
Tudruwmiefuvosinadaniuldaimuusiunmuseiuloyalniifuldsu fanslddeyalidns 2,000 Alanfuseld s
dutninanndenyiseudnsn 1,000 Alansusiols wenatnagviibitnadnnsuldaiinsasafulanasUiunanandnuin
faaudn SsdamalviuTunusning (naslsiladie Aaslsiladd waznaslsiiadsn) wassmemsndnludrumieAuduualiy
asitan Fsanuansidedliifiuin dmsunsgninadaniuldaluanmiunsaesiinngldeyald (2,000 Alanfusels)
faifududainmaniudenySeu (1,000 Alansusiels) SehliuTinussainglulusasmagaldsgemadauiniuuay
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ABSTRACT: This research aimed to investigate the effect of chicken manure and durian shell biochar on growth,
yield and physiological characteristics of green oak lettuce. The experiment was conducted in a 4 x 3 factorial in
completely randomized design (CRD) with 6 replications. Two factors were consisted of 1) 4 rates of chicken
manure (0, 500, 1,000 and 2,000 kg/rai) and 2) 3 rates of durian shell biochar (0, 500 and 1,000 kg/rai). From the
results, it was found that the increase of chicken manure and durian shell biochar applications significantly
enhanced the increment of plant length, above ground fresh weight and concentration of chlorophyll A,
chlorophyll B and total chlorophyll ( p<0.05). Whereas, the carotenoid concentration and the mineral
concentrations tended to increase with the increasing of chicken manure application. However, the application of
2,000 kg/rai rates of chicken manure with 1,000 kg/rai rates of durian shell biochar showed the highest growth and
yield of green oak lettuce. In addition, these application rates of chicken manure and durian shell biochar tended
to account for the highest of plant pigments (chlorophyll A, chlorophyll B and total chlorophyll) and the mineral
concentrations in above ground of green oak lettuce. The application of chicken manure (2,000 kg/rai) with durian
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shell biochar (1,000 kg/rai) could be recommended to increase the plant pigments and nutrients uptake, which
account for the higher growth than using only chicken manure or durian shell biochar.
Keywords: chlorophyll; biochar; plant nutrition; organic fertilizer; lettuce
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wazUiinusmomsndniiiuusslonideds Taun Tulnsiauiionn (total N) 3iA5124i%2875 Kjedahl method dau
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Table 1 Chemical properties of chicken manure and durian shell biochar

Durian shell Standard for Organic fertilizer (2014) by

Chemical properties Chicken manure
biochar the Department of Agriculture

pHY 7.10 9.70 5.5-8.5
EC (dS/m)?¥ 12.26 9.58 <9.58
CEC (cmol /kg)* 60.01 64.68 -
Organic matter (%)" 53.89 52.79 > 9.58
C:N ratio™ 14.08 20.41 < 20:1
Total N (%) 2.22 1.50 > 1.0
Total P,05 (%)" 3.14 4.30 >05
Total K,0 (%)% 5.00 9.26 >05
Total Ca (%)¥ 0.90 0.24 -
Total Mg (%)% 0.59 1.62 -

Y pH (1:2.5 H,0); ¥ EC (1:5 H,0); ¥ CEC (NH40AC method); ¥ OM (Walkley and Black method); ¥ C:N ratio (Walkley and Black
method); ¢ N (Kjeldahl method); ¥ P (Vanadomolybdate method); ¥ K, Ca, Mg (NHsOAc method)

4. NMFIATIZANANIIEDA
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Table 2 Growth, yield and pigment concentrations of green oak lettuce grown under acid soil with different

chicken manure and biochar applications

Increment of Yield fresh Total
Chlorophyll a Chlorophyll b Carotenoid
Treatment plant length weight chlorophyll
(mg/cm?) (mg/cm?) (mg/cm?)
(cm) (g/plant) (mg/cm?)

Chicken manure (A)
CMO 238d ¥ 230d 450 b 361Db 8.10b 0.17b
CM500 4.53 c 7.39 ¢ 482 b 3.67b 8.49 b 0.11b
CM1,000 6.69 b 21.63 b 543 a 387b 9.30 a 0.33 a
CM2,000 9.85a 58.31a 589 a 414 a 10.03 a 0.36 a
Biochar (B)
BO 4.50 c 1591 ¢ 5.03 b 377b 8.79b 0.25
B500 594 b 24.08 b 492b 3.69 ab 8.61b 0.26
B1,000 7.15a 2723 a 554 a 4.00 a 9.54 a 0.31
F-test
A *% *% * *% *% *%
B *% *% *% * * ns
AxB ns *x ns ns ns *
CMoBo 2.89 1.89 h 4.39 3.60 7.98 0.14 c
CMoBsao 1.42 253 h 4.26 3.53 7.79 0.13 ¢
CMoB1.000 2.83 2.48 h 4.85 3.68 8.53 0.24 bc
CMs00By 2.67 5.63 ¢ 4.40 3.65 8.05 0.12 c
CMsgBsoo 4.70 6.15¢ 4.71 3.46 8.16 0.25 abc
CMs00B1,000 6.22 10.39 f 5.35 3.90 9.25 0.33 ab
CMy000Bo 4.56 1332 e 5.46 3.81 9.26 039 a
CMy 000Bs00 7.36 22.84 d 5.22 3.86 9.08 0.25 abc
CM1,000B 1,000 8.15 2873 C 5.61 3.95 9.55 0.33 ab
CMy,000B0 7.89 4279 b 5.87 4.01 9.88 0.36 ab
CM,000Bs00 10.28 64.82 a 5.47 3.92 9.39 039 a
CM2,000B1,000 11.39 6733 a 6.34 4.49 10.82 0.32 ab
CV. (%) 23.35 6.78 10.89 7.10 9.13 28.52

ns not significant; * Significance at the 95% confidence level; ** Significance at the 99% confidence level

Y 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 Nutrient concentrations in above ground and root of green oak lettuce grown under acid soil with

different chicken manure and biochar applications

Total N (% DW) Total P (% DW) Total K (% DW)
Treatment above above
above ground root root root
ground ground
Chicken manure (A)
CMO 243 cY 1.69 ¢ 0.25c 042 a 532 c 5.89 a
CM500 276 b 1.76 b 0.30 ab 043 a 5.58 c 481b
CM1,000 282b 1.65d 030 b 037b 6.19b 4.25 ¢
CM2,000 321la 2.00 a 0.32a 0.32c 6.83 a 421 c
Biochar (B)
BO 290 a 1.82a 0.29 b 031lc 5.79 433 c
B500 274 b 1.78 b 0.31a 041b 6.15 4.74 b
B1,000 278 b 1.73 ¢ 0.28 b 045a 6.01 530a
F-test
A *x *x o *x *x *x
B *x *x *x *x ns *x
AxB * *x o *x *x *x
CMoBo 241 ef 16le 0.32 bc 0.37 cd 533 e 4.00 c
CMoBsno 232 f 1.72d 0.22 fg 0.41 bc 525e 533 b
CMoB1.000 2.57 de 1.74 d 0.22 g 0.48 b 539 e 8.33 a
CMs00By 282 c 196 b 0.31 cd 0.32 de 6.17 c 4.53 c
CMspoBsoo 2.78 cd 1.82 ¢ 0.39 a 0.67 a 6.67 bc 533 b
CMs00B1,000 2.69 cd 1.50 f 021¢ 0.31 def 392 f 4.56 c
CM.000Bo 3.07 b 1.63 e 0.26 ef 0.23 f 5.50 de 4.17 ¢
CMy 000Bs00 2.68 cd 1.73d 0.34 bc 0.29 def 6.06 cd 4.08 c
CMr.000B1,000 271 cd 158 e 0.30 cd 0.60 a 7.00 b 4.49 ¢
CMy,000B0 330a 2.07 a 0.26 ef 0.30 def 6.17 c 4.60 c
CMa,000Bs00 3.18 ab 1.84 ¢ 0.28 de 0.25 ef 6.61 bc 4.20 ¢
CM2,000B1,000 3.16 ab 2.09 a 0.41a 0.41 bc 772 a 383 c
CV. (%) 4.08 2.24 6.30 12.32 6.07 8.28

ns not significant; * Significance at the 95% confidence level; ** Significance at the 99% confidence level

Y Mean followed by the same letters are not significantly different at p<0.05 by Duncan’s multiple range test
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