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Yield of lettuce (Lactuca sativa L.) grown in different types of soil under
organic soil amendment
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ABSTRACT: Physical properties of coarse and fine textured soils do not promote plant growth which affect the yield
and quality of plant. Improving the physical property of soils by amending with organic material before planting is
required. The objective of this research was to investigate the effect of amending soil types with organic materials
on lettuce quality. The experiment was completely randomized design with six treatments. Green oak lettuce was
grown in Ban Thon Soil Series, Ao Luek Soil Series and Ranod Soil Series each amended with cow manure and
chicken manure. The results revealed that physical and chemical properties of soils for growing lettuce were
significantly different, except for mesopore content, available water capacity and soil hydraulic conductivity. The
marketable fresh weight, edible fresh weight and edible dry weight of lettuce grown in different soil treatments did
not significantly differ, except for Ban Thon Soil Series. All lettuce yields of Ban Thon Soil Series amended with
chicken manure treatment were significantly lower than cow manure treatment by 40%, 42% and 31% for
marketable fresh weight, edible fresh weight and edible dry weight respectively. Increasing the marketable fresh
weight of lettuce increased the edible parts of both fresh weight and dry weight of lettuce. The marketable fresh
weight of lettuce grown in Ao Luek soil series tended to be higher than those in Ranod soil series. Therefore, the
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yield of lettuce grown in different soil types under organic soil amendments was affected by soil and manure
properties as controlling availability and balance of soil nutrient. Also, manure application can improve both lettuce
yield and soil quality.

Keywords: lettuce yield; soil properties; organic material; soil type
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Table 1 Properties of soil series and organic materials in the experiment. (n = 3)
Soil series Organic Materials
Properties Chicken
Ban Thon Ao Luek Ranod Cow manure
manure
Sand (%) 91.41 7.50 13.17 - -
Silt (%) 1.29 2.75 42.00 - -
Clay (%) 4.30 89.75 44.83 - -
pH (1:5) 6.9 53 5.1 7.58 8.18
ECe (dS/m) 0.26 0.17 0.28 2.55 6.89
Organic Matter (g/kg) 0.80 4.57 3.03 493.17 639.63
CEC (cmol/keg) 0.71 6.11 12.11 - -
Avail.P (mg/ke) 17.07 3.20 10.87 - -
Ex.K (cmol/ke) 22.26 20.94 67.47 - -
Ex.Ca (cmol/ke) 0.40 0.60 2.00 - -
Ex.Mg (cmol./kg) 0.01 0.05 1.44 - -
Avai.Fe (mg/kg) 26.43 18.61 210.94 - -
Avai.Zn (mg/kg) 0.43 0.33 0.87 - -
Total Nitrogen (%) 0.02 0.03 0.09 1.30 2.27
Total P (%) - - - 0.53 1.13
Total K (%) - - - 0.17 0.52
Total Ca (%) - - - 0.46 3.01
Total Mg (%) - - - 0.03 0.03
Total Fe (%) - - - 0.66 0.05
Total Zn (%) - - - 0.01 0.02
C: N ratio - - - 22 16
Remark: ECe = Electrical Conductivity of a saturated soil extract; CEC = Cation Exchange Capacity; Avai. P =
Available  Phosphorus; Avai. Fe = Available Iron; Avai. Zn = Available Zinc; Ex. K = Exchangeable
Potassium; Ex. Ca =  Exchangeable Calcium; Ex. Mg =  Exchangeable Magnesium; Total N =  Total
Nitrogen; Total P = Total Phosphorus; Total K = Total Potassium; Total Ca = Total Calcium; Total Mg

= Total Magnesium; Total Fe = Total Iron; Total Zn = Total Zinc; C : N ratio = Carbon : Nitrogen ratio
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Table 2 Physico-chemical properties of lettuce soil treatment. (n = 3)

Ban Thon series Ao Luek series Ranod series C.V. (%)
Properties
cmY CHMY cmY CHMY MY CHMY
BD (g/cm?) 1.26 £ 0.02b  1.35 + 0.02a 1.01 £ 0.01d 1.03 + 0.03d 1.15 + 0.05c 1.20 + 0.04c 2.44
TP (%) 51.51 £ 0.77b 48.04 + 1.51c 60.79 + 0.33a  61.36 + 1.48a 54.94 + 2.19b  53.47 + 1.06b 2.46
Macropores (%) 9273 + 0.41a 92.37 £ 0.30a 49.17 £ 2.10b 49.35+ 1.17b  40.78 + 1.83c  44.69 + 2.85¢C 272
Mesopores (%) 428 +0.73a  4.28 + 0.55a 13.65+0.00a 13.09 + 11.97a 20.02 + 2.45a 16.84 + 1.5%a 12.86
Micropores (%) 299 +097b 334 +0.81b 37.18 £2.09a 3756+ 11.41a 39.20 + 0.82a 38.47 + 1.87a 8.43
Ksat (cm/hr) 16.08 + 1.21a 13.70 + 2.38a 12.26 + 4.0la 19.20 + 12.3da  0.29 + 0.31a 3.40 + 5.52a 65.51
AWC (%V) 829 +0.68a 7.82+0.3% 1299 +0.83a 13.13+3.17a 1849+ 1.22a 16.35+ 16.352a 9.50
pH (1:5) 6.60 + 0.16b  7.00 + 0.09a 6.2 + 0.06¢ 6.00 + 0.04d 540 +0.04d  5.40 + 0.02d 1.06
ECe (dS/m) 1.55 £ 0.18c  1.73 + 0.09b 0.44 + 0.02f 0.72 + 0.00d 0.62 + 0.00e 1.87 + 0.03a 3.80
OM (g/kg) 429 +091b 277 +0.17c 550+ 0.07a 451+0.00b 395+0.20b 374 +0.13b 6.17
CEC (cmolke) 1.77 £ 0.12e  1.64 + 0.20e 7.17 £ 0.31c 6.10 + 0.12d 1250 + 0.50b  14.70 + 0.58a 5.47
Remark: CM = Cow Manure; CHM = Chicken Manure; BD = Bulk density; TP = Total Porosity; Ksat =  Saturated

Hydraulic Conductivity;

AWC =

CEC = Cation Exchange Capacity

Available Water Capacity; EC =

Electrical Conductivity; OM =

Organic Matter;
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Figure 1 The relationship between some soil properties. The data point is mean value of the treatments. (n = 3)
* = significant at P<0.05; ** = significant at P< 0.0 1; Bh = Ban Thon series; Ak = Ao Luek series;
Ran = Ranod series; CM = Cow Manure; CHM = Chicken Manure; OM = Organic  Matter;

TP = Total Porosity; AWC = Available Water Capacity
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a o o a

neuiusuugseyalndeiull pH wiswindu 7 fUsunamanaienfign wenani fiesssuyAveyanuszluadaduiu

Y o

wileaunseuds fingduidalunznouiinses Jushiumileanidfonssuaeudisgs (QAivf wazame, 2547) uazdius

q

Ugugiinaanedalddeeguntungueunavuansiewts (8u, 2533) FuluunasiszUanuasesinomslufuld Jaiild

I o w a

MsvAuiUBInalnuadeuiidulsslewd uazuralouuasuuniiouiivaniudeuldganinmiuyafus 1nanuasyaduthy

yiou aonadestuautiigafiu (Table 1) uazfinuiUinaulnumadoudidulsslenifistudonquanudsusarlonsy

YosAuiuTy (Figure 2a)
Usuaslearlosaiduusslonilusivyafutunouganingadussluauasyafus1idn idosainyaiu

tunsuiiginnslunmsnsaeanadadiindl (eUAATUIANTIY = 91% WaraUNIATUIARUMLYY = 4%) YARUDY Lavdann

a

pH (pH = 6.6-7.0) AduaBunnuduusslovivesloanesaiiogluiu Inowlofiudl pH agsening 6.0-7.0 axiivoaesaiiog
Tuguitfieldusslomildinniian uiidleamundunsavesfudfintuasdaasunssdaonoanalvioglusUrean Snuarvorgit
Woaladannunfivfiazldusslon (annansdnadunugianel, 2548) JeaenadosiuUimaivaniiduyseloviludifuyn
fulgn (Table 3) uonaniUsinamoanosaiiulsslenilusiugniusnaniufulsdeyataniyaldidessniunds

vowleana3aluyaios (Total P = 0.53%) ni1yald (Total P = 1.13%)

Table 3 Nutrients in lettuce soil treatment. (n = 3)

Ban Thon series Ao Luek series Ranod series C.V.
Properties

cmY CHMY cmY CHMY cmY CHMY (%)

Total N (g/ke) 0.73 + 0.08b 0.49 + 0.06c 0.84 + 0.02b 0.80 = 0.09b 1.30 + 0.01a 1.38 + 0.02a 6.55
Avai.P (mg/kg) 6193 +6.79a  64.73 + 1.03a  16.03 + 1.10c  54.80 + 4.59b  50.30 + 3.2db ~ 50.13 + 2.48b 6.53
Avai.K (mg/ke) 136.71 + 8.68e  142.38 + 4.50e 216.50 + 7.19d 275.28 + 9.11c 294.10 + 2.66b 610.28 + 27.00a 6.58
Ex.Ca (cmol/ke) 1.45 + 0.14c 1.47 + 0.02c 1.77 + 0.0db 1.83 + 0.02b 3.17 + 0.09a 3.25 + 0.07a 3.17
Ex.Mg (cmol/kg) 0.42 + 0.05b 0.27 + 0.01d 0.47 £ 0.01b 0.35 + 0.01c 1.92 + 0.07a 1.91 + 0.06a 4.60
Avai.Fe (mg/kg) 1333 + 0.15c  10.71 £ 0.48c  19.31 £ 0.09c  14.70 = 0.74c  210.81 + 2483 123.33 + 2.62b 2.40
Avai.Zn (mg/ke) 1.68 + 0.05e 3.16 + 0.25c 1.58 + 0.0de 3.54 + 0.06b  2.48 + 0.09d 3.82 + 0.06a 3.60

Remark: CM = Cow Manure; CHM = Chicken Manure; Total N = Total Nitrogen; Avai. P = Available Phosphorus;
Avai. K = Available Potassium; Avai. Fe = Available Iron; Avai. Zn = Available Zinc; Ex. Ca = Exchangeable
Calcium; Ex.Mg = Exchangeable Magnesium

YMeans followed by different letters are significantly different at P<0.05 by DMRT among treatments
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Figure 2 The relationship between cation exchange capacity and some soil properties. The data point is mean value
of the treatments. (n = 3)
* = significant at P<0.05; ** = significant at P<0.01; Bh = Ban Thon series; Ak = Ao Luek series; Ran = Ranod series; CM = Cow

Manure; CHM = Chicken Manure; Total N = Total Nitrogen; Avai.K = Available Potassium; CEC = Cation Exchange Capacity
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Figure 3 Marketable fresh weight of lettuce. Each value reported as mean (n = 10). Means followed by different
letters are significantly different at P<0.05 among treatments

Bh = Ban Thon series; Ak = Ao Luek series; Ran = Ranod series; CM = Cow Manure; CHM = Chicken Manure
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Figure 4 Edible fresh weight (EFW) and edible dry weight (EDW) of lettuce (n = 4). Means followed by
different letters are significantly different at P<0.05 among treatments

Bh = Ban Thon series; Ak = Ao Luek series; Ran = Ranod series; CM = Cow Manure; CHM = Chicken Manure
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Figure 5 The relationship between marketable fresh weight and edible part weight of lettuce (n = 4). The data point
is mean value of the treatments and

= significant at P< 0. 01; Bh = Ban Thon series; Ak = Ao Luek series; Ran = Ranod series;

CM = Cow Manure; CHM = Chicken Manure
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