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ABSTRACT: Properties of planting soil have an influence on the amounts and uptake of the available plant nutrients.
Physical properties of coarse and fine textured soils, especially, do not promote plant growth which affect the plant
quality. 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 the edible
quality of lettuce. The experimental design was completely randomized with six treatments. Green oak lettuce was
grown in Ban Thon Soil Series, Ao Luek Soil Series and Ranod Soil Series, and each was amended with cow manure and
chicken manure. The results revealed that the contents of phosphorus and iron in the edible part of lettuce were
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significantly affected by both soil types and organic amendments. There was no significant difference for potassium,
calcium, magnesium, zinc and nitrate contents in the edible part of lettuce in any of the treatments. High content of
phosphorus in lettuce was found in Ban Thon Soil Series and Ranod Soil Series amended with chicken manure
treatment. Low content of iron was found in Ranod Soil Series amended with chicken manure treatment. Lettuce grown
in all treatments had high content of potassium, except for a treatment of Ban Thon Soil Series amended with chicken
manure and had low nitrate content. Vitamin C contents in the edible part of lettuce of all treatments were not
significantly different. But type of organic soil amendment significantly affected vitamin C content in the lettuce.
Therefore, the quality of lettuce grown in different soil types under organic soil amendments was affected by planted
soil properties as controlling the availability and balance of soil nutrient. Also, manure application can improve the
quality of lettuce.

Keywords: lettuce quality; mineral content; vitamin c; soil type
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Table 1 Properties of organic materials and soil treatments in the experiment. (mean value, n = 3)

527

Organic Materials Soil Treatments
Properties
CM CHM BhCM BhCHM AkCM  AkCHM RanCM RanCHM
pH (1:10) 76 8.2
Electrical Conductivity (1:10)
(ds/m) 2.6 6.9
Total Nitrogen (%) 1.3 2.3
Total Phosphorus (%) 0.6 1.1
Total Potassium (%) 0.2 0.5
Total Calcium (%) 0.5 3.0
Total Magnesium (%) 0 0
Total Iron (%) 0.66 0.05
Total Zinc (%) 0 0
Carbon:Nitrogen ratio 22 16
Organic Matter (g/kg) 493 639 43 28 55 4.5 4.0 3.7
pH (1:5) 6.6 7.0 6.2 6.0 5.4 5.4
ECe (dS/m) 1.6 1.7 0.4 0.7 0.6 1.9
CEC (cmol/kg) 1.8 1.6 7.2 6.1 12.5 14.7
Total Nitrogen (g/kg) 0.7 0.5 0.8 0.8 1.3 1.4
Available Phosphorus (mg/kg) 61.9 64.7 16.0 54.8 50.3 50.1
Available Potassium (mg/ke) 136 142 216 275 294 610
Available Calcium (mg/kg) 291 295 355 368 636 652
Available Magnesium (mg/kg) 514 329 574 43.4 234 233
Available Iron (mg/kg) 13.3 10.7 19.3 14.7 210.8 123.3
Available Zinc (mg/kg) 1.7 3.2 1.6 3.5 2.5 3.8
Total Porosity (%) 515 48.0 60.8 61.4 54.9 535
Macropores (%) 92.7 924 49.2 49.4 40.8 a4.7
Mesopores (%) 4.3 4.3 13.7 13.1 20.0 16.8
Micropores (%) 3.0 3.3 37.1 37.6 39.2 38.5
Hydraulic Conductivity (cm/hr) 16.1 13.7 12.3 19.2 0.3 34
Available Water Capacity (%V) 8.3 7.8 13.0 13.1 18.5 16.4
Soil series: sand, silt, clay (%) 91.4,1.3, 4.3 7.5,2.8,89.8 13.2,42.0, 44.8
Remark: Bh = Ban Thon series; Ak = Ao Luek series; Ran = Ranod series; CM = Cow manure; CHM = Chicken manure;

ECe = Electrical Conductivity of a saturated soil extract; CEC = Cation Exchange Capacity



ununwms 49 atiufl 3: 524-537 (2564)./doi:10.14456/kaj.2021.46. 528

HAN13ANEILAZIATAING
Ysaaussalusingdn

fnadanvgnlufussviafuasinisuiuussheTandunidmaiiaiu Suunameaesauasimanluduiivussy
Iunnsnsfueeiitdoddyneada (Table 2) Tnsiflefinnsanseiusmermsdmiuiuiniuussmulurily (sagns wagame,

2554; Kim et al.,, 2016) wui1 Usunuvleanesaluinadnaindsuyniuinunsuiamuniasyaiussluaiusuuseieyaln &

' ' '
P ' =

Aladgeglusyivguiussiuiisaned wmiuiy (3-6 n./nn.) uand1vedrsileddyilelfisuiumiudunilaiadvegluszdu

q

Urunan lngUinaumeanesadanadegualudnadanugnluisugeaudiuneuiiusulssiieyalnwagagalumSuyaiue
dnfivsulssiieyatn anuuanaiwesUsinamearedaludnadalusiunimeass enaflesanuSunaenudulsslevives

WoanesaluAundansuSulsemnetandunid Fafeunnmiviueglusedugan (nNn31 45 un/An.) waganann pH ved

o

Aunazsrunalunisnsmleanedafiinanusunaunazydaveussumilen (AN5ENIATVIUEHINGI, 2548; Brady and Weil,
2008) Fsfinarionnuiuuszlonivosoaneiaildlusuveseind aeandostuiinuinmameanealuinadadiuuliy
Wisndudiousinameanesalufuiiudy (Fieure 1a) u,azﬁLLmIﬁuamaaLﬁaauﬁﬂ%mmaqmmu’mﬁumﬁmLﬁ'uﬁu (Figure 1b)

USunameanesaszdugludnadnuesiivyadudiuneusiad osnndufuiuineyniavuiansiogs
(Table 1) hlfigunslunsndsvleanodasmninyniudu uasfuslanin pH fduasuauidulsslovivesloanefaiioglufiu
Tnendlafuil pH ogfsewing 6-7 azivoavosatioglusuiifnldvsslonildiniian (Panansdaneiugitinen, 2548) deilinadn
Agnlusivyafutuneuiiusussoyalafivinameansasniiludiuiiuiulssheyat o1adlesnidde pH Ausiniy
6.8 sUiLiulstlovivesleaesanazioguinde H,PO, Fegaluldlddrofian wivin pH Auegszning 6.0-7.2 azeglugy
HPO,> sndsfivgalddnninguusn (ssgws, 2558) lonnudunsavesfuiinduarduasumansloamslioglusuveandn

wavozglituneamndsenunfivfiagldusslen (panasdniainUgiine), 2548) wazaenndosiulSunamantussugamu

a

Ugn dnwaigaainanFeenvdamaliinadanuanluisugaiuinuneuiiuusseyaiivsinaeanesaludiuniuusenuld

gandsugniusdnuazssugaiusslun egdlstiony nsdvesinadaiivgnluiiuyeiusndniivsunameanesasiniidn

adnlushiuganussluniivfulsieyalinafidulgndanwanudunsadesnin enadeswineamnlossulufiugnaaduld

W3vUAse1iu hydrous oxide veundnuazezgdty (Aanansdaindnugiine,, 2548) Javiliananudulszlenives

o«

Woanedaluduld JssssumAvesyniugndndl hydrous oxide vesanuazezaiitulusyunepvuadumileregUunamn (Bu,

U q

'
v a o

2533) dunsalvewnadaiugnlugaiusslundsunusulssmsyalnfivsinameanesaganitdsunusuuseneyas 019

q U

\esnansarangfiudanudiutugs (ECe = 1.87 nB@lau/u.) vaizifigniussiuyivesyanuininuguildusylovilege Javih
Tfinsindeuiivesleamalossulnensunsgsiniivliegsadnaue (ssgws, 2558) wiindudianmdunsnda (pH 5.4) uazu

Autioaziden (clay 45%) aanndsdufinuinusuaneanssaluinadaiududloAulianiwnisun i nindueesiideddgy

1980 (Figure 1c)



KHON KAEN AGRICULTURE JOURNAL 49 (3): 524-537 (2021)./d0i:10.14456/kaj.2021.46. 529

Table 2 Mineral contents in the edible part of lettuce. Each value reported as mean + S.D. (n = 4)

Mineral Content Ban Thon series Ao Luek series Ranod series
(dry weight) Cow Manure" Chicken Manure' Cow Manure Chicken Manure Cow Manure' Chicken Manure
Total P (g/kg) 7.63 + 0.34a 6.46 + 0.94b 4.14 + 1.18c 5.49 + 0.59c 4.73 + 0.39c 6.59 + 0.27b
Total K (g/kg) 56.90 + 5.47 43.67 + 8.03 54.47 + 1.66 58.35 + 8.34 56.46 + 16.86 57.86 + 6.13
Total Ca (g/kg) 13.39 + 2.22 1590 + 1.46 13.87 + 1.77 1491 + 2.68 12.19 + 0.34 14.45 + 2,15
Total Mg (g/kg) 3.63 + 0.36 291 +0.52 3.21 +0.20 291 +0.18 3.70 + 0.32 3.42 + 0.65
Total Fe (mg/kg) 70.65 + 19.66a 79.52 + 22.78a 89.02 + 8.35a  76.51 + 14.22a 71.21 + 5.81a 37.85 + 11.95b
Total Zn (mg/kg) 49.05 + 3.92 49.06 + 9.32 3047 + 2.44 30.36 + 3.16 3535+ 3.85 40.12 + 4.96

Remark: Total P = Total Phosphorus, Total K = Total Potassium, Total Ca = Total Calcium, Total Mg = Total Magnesium,
Total Fe = Total Iron, Total Zn = Total Zinc

Y Means followed by different letters are significantly different between treatments at P<0.05
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Figure 1 The relationship between Total P in the edible part of lettuce and some soil properties. The data point is
mean value of the treatments
ns = not significant; * = significant at P<0.05; Bh = Ban Thon series; Ak = Ao Luek series; Ran = Ranod series; CM = Cow manure;
CHM = Chicken manure
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Figure 2 The relationships between Total Zn in edible part of lettuce and Total P (data point from each treatment is
value of 4 replications) and some soil properties. (data point is mean value of the treatments)
* = 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
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Figure 3 Nitrate content in the edible fresh weight of lettuce. Each value reported as mean (n = 4) and not

significantly at P<0.05
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Figure 4 The relationship between nitrate content in the edible part of lettuce and some soil properties. The data

point is mean value of the treatments

ns = not significant; * = significant at P<0.05; Bh = Ban Thon series; Ak = Ao Luek series; Ran = Ranod series; CM = Cow manure;

CHM = Chicken manure
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Figure 5 Vitamin C content of edible fresh weight of lettuce as influenced by soil types (a) under same amended
organic material (manure) and by organic material type (b) under a selected soil (Ban Thon series)

Each value represent the mean of 3 replicates. The same letter is no significantly at P<0.05
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Figure 6 The relationship between Vitamin C content in the edible part of lettuce and Electrical conductivity.

(data point is mean value of the treatments) and nitrate content. (data point from each treatment are value

of 3 replications)

ns = not significant; ** = 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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