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Author: Mrs. Sumontha Muangsri; ID: 2569002880;

Degree: Master of Agriculture (Agricultural Resources Management);

Independent Study advisor: Dr.Parichat Dittakit, Assistant Professor;
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Abstract

The purpose of this research was to study the effect of modified leonardite
on the growth and yield of lettuce grown in clay soil.

The experiment was conducted in completely randomized design (CRD).
The experimental units were lettuce samples cultivated in a 1 x 2 (width x length)
meter plot. There were 3 replicates. In this study, four treatments were used as
follows: Treatment 1, the absence of modified leonardite; Treatment 2, the use of
modified leonardite at the ratio of 2.5 tons per rai (1 rai=1,600 m?); Treatment 3, the
use of modified leonardite at the ratio of 5.0 tons per rai; and Treatment 4, the use of
modified leonardite at the ratio of 7.5 tons per rai. Obtained data were analyzed using
ANOVA and were compared using Duncan’s new multiple range test (DMRT) at the
confidence level of 95%. The experiment was conducted on cultivated plots of lettuce
owned by farmers located in Banduea, Muang District, Pathum Thani from April to
August 2016.

The results showed that at 21 days, the lettuce grown in soil with modified
leonardite at the ratio of 5.0 tons per rai had the greatest height, leaf width and canopy
width (p < 0.01) with the values of 6.07, 2.68, and 4.32 cm, respectively. At 34 days
lettuce samples grown in soil with modified leonardite at the ratio of 7.5 tons per rai
had the greatest stem width (p < 0.05) at 8.11 mm while lettuce that was grown in soil
with modified leonardite at the ratio of 5.0 tons per rai had the highest average
numbers of leaves, leaf width, and dry weight (p < 0.05) with the values of 6.53
leaves, 8.16 cm, and 0.096 mg, respectively. At 50 days lettuce grown in soil with
modified leonardite at the ratio of 5.0 tons per rai had the highest average numbers of
leaves (p < 0.01) at 14.60 leaves, and had the highest fresh weight (p < 0.05) at 94.50
g. Moreover, at 58 days lettuce grown in soil with modified leonardite at the ratio of
5.0 tons per rai had the highest fresh and dry weight (p < 0.05) at 107.53 and 8.64 g,
respectively, as well as the highest total yield weight (p < 0.01) of 13.93 kg.

Keywords: Leonardite, The growth of lettuce, Clay
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ADUN 1 ﬁmmmﬂuuazmiaiams"lﬂmmzﬂaq

ApUN 2 M3y TauazNaNaAYDINNN AN
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1.1 andAvesaunauilgn wun Iamvuniedngludu (OM) 1.6% mg kg 519)
pmsiwvlearesa( P) 1330 mg/ kg 5190115 Inua@Fon (K) 159 mg/ kg 510014 15WY
uAAIFEN (Ca) 4854 mg/ kg 51RO MITNBUNN TN (Ma) 418 mg/kg YRn3e1 (pH) 7.0 taza

M3 Wi EC 1:5 00.72 dS/m(@13199 4.1)
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M3 4.1 auiiavesauneulgnrnnianon

auvAmand oM P K Ca pH EC
VDIAY (Yow/w) (mg/kg)  (mg/kg) (%) (dS/m)
<05 <7 <15 NIATUIT <0.07
AN AN AN o8N 4.6 AN
1 <3 Y
RNGIIRE
7.6-8.5
05-1.5 7-12 15-30 0-100 N5A9R 4.6-55 0.07-0.17
M M M M A1999 8.6 - 9.1 M
MAIFIUNANS —
- i 1.6-3.0 13-24 31-60 101 - 200 NIANUDEY 0.18-0.39
AINTITHAY
thupane  thunae  thunane  dhwunans 56-6.5 1unang
ANFUITI> 0.1
3.0-45 25 - 50 61-120 > 200 nsathunale  0.40-0.69
g 49 99 g9 6.6-7.5 g9
>45 > 50 > 120 amadniles  0.70-1.07
N qann qaun 7.6-85 qaunn
waAunaulgn 1.6% 1330 159 4854 7 0.72
syauanenzay  1Uunais gaun gaun gaun 1hunas N

1.3 andAvesmsalemsladdauas
= 4 Jd o a1 A =) o a =04 o
@130 lous ladaauias IAdunsedng (OM) 21.93% mg/ kg dUNTIAMT VDY
(0C) 12.73 mg / kg A19AT1A@IUAT UOUAD I TATIU (C/N ratio) 11 USu1as luTasu (N)
1.14% Woaasa (P) 0.73 mg/ kg Inuna@en (K) 0.97 mg / kg Anunilunsaaia (pH)
533 A3 I (EC) 6.53 dS / m Tai@en(Na) 0.2.% aaa'134 (CI) 90.35% 1agn1ua

4 %w/w (A1519% 4.2)

A a = J J o
13190 4.2 ﬁhﬂ@lﬂl@\iﬁﬁaj’ﬂuﬁulﬂ@lﬂﬂuﬂa\‘l

OM oC C/N N P,0, K,O pH EC Moisture Na Cl

(%w/w) (%w/w) ratio (%) (%) (%) A4 (W@WS/m) (%w/w) (%) (%)

21.93 1273 11.00 1.14 0.73 097 533  6.53 4.76 0.20 90.35
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61W151H5$ﬂﬂﬂ1ﬂﬂﬁ1\1 GINGlumiaiami"lﬂmﬂuﬂamﬂimmaummmqqqm 21.93%w/w

1 a ' A g 2 1 J o A <
A1 pH vosauneulgniianiunais pH 7 31 pH vosd15a lous laaaaulastiainnuiiy

é d' o [ a o Yy A 4‘ 1Y a a A
ﬂiﬂﬂ'luﬂa'l\‘i pH5.33 "]NL?J'E]VI'Iﬂ'Iﬁ‘]JiUﬂ?\?ﬂuﬂgﬂ'lclﬁllWL!‘VILW?J'I%ﬁiJﬂﬁJﬂ'liLi]iiUumUIWU@QWﬂf
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a a Y] ~ Yo =S 4 1L ~ v =
masyan Tavesdnmaneu Iasuensa lows laa luilSunaiuanae Iwa
4

M3Tay Iataznanan aail

2.1 Anugavesinmavion 01g 11, 34, 50 uaz 58 Tunainuwan e lasuais
= 4 J v [ (=) 1 aa K% [
alows laaaauilasluszauaie Tulinnumenaaneada (p>0.05) uaRnmaroue1y 21 31

[ [ < A Yo =1 4 J o [ o [ [ ~ /A =

WA e lasuasaTows laaaauas 8031 5.0 auae 15 (MSawuan 3) Innugs

. 1w a ' ] v o o A @ 14
YOIRUINAGANINY 6.07 L¥UAAT TANNIANA D1 TITsd 1989 (p < 0.01) NUNTALUA
A A ~ 2 ~ 2 ~ s ' v
DU 799AINIAD NTANUAN 4 NTAWUAN 2 1A NIAWUAN 1NN 5.66, 4.97 1Az 4.15

EFUAIAT AU IAL (GﬂﬁN“ﬁ 4.3)
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AN 4.3 ﬂ’J13Jg\1"lJf]\‘lFTﬂﬂ1ﬂ“ri"éJiJ

ANGIAUANNIAHON(BUAINAS)

VIAUUUA I 11 IM @121 R1Y34IM 01YS0IM 1Y 58 IU
naalgn naalgn naalgn naalgn naalgn
1 3.56 4.15¢ 10.25 19.94 22.70
2 3.21 4.97bc 10.34 19.60 23.96
3 3.13 6.07a 11.28 21.42 23.80
4 3.04 5.66ab 11.54 21.51 24.73
t-test ns i ns ns ns
CV% 3.31 32.30 9.13 13.31 12.68

ns luana i uNana

Y

1 [ aaa 4 ) J 14
**u@mmqﬂumqaamﬁimumwm%auu 99 1losiua

14 4 v @ 1% 1 <
2.2 ANUNINUVIIAAUVDINANIATION 91Y 11, 21, 50 LAZ 58 IUHAIWIULIAA

A Yo =S 14 d o Y] [ = [ an Y]
!llE)Ulﬂ'i‘ﬂﬁﬁﬁI@HWiﬂﬂﬁﬂﬂ&LﬂﬁﬁiuigﬂUﬁNG] 'lﬁJiJﬂ'ﬂiJlmﬂﬁNﬂNﬁﬂﬁ (p>0.05) LONNNMATION

o A Yo = 4 Jd o [ o 1 =) s = 9
01 34 ’Ju!ll’f]qﬂiﬂﬁWiﬁIﬂuWiqﬂﬁﬂﬂllﬂﬁﬂ 931 7.5 ﬁuﬁ’ﬁ]uli (NFANUAN 4) UANUNINNUDY

Yy 9

o { 1T @ a a 1 aa (% e"
MAUAUINAGANIND 8.11 TAaAWATTANUUANANNWEADA (p < 0.05) NUNIAWUADUE

A A I = s G s - a a
TOIINIADNTAULNUAN 3 NTALUUA N 2 LAaE NTIALUUAN 1 N0 7.77, 6.71 LA 6.47 Uaaluasg

o U d‘
ANAIAUY (AT N 4.4)
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AN 4.4 ﬂ’JHJﬂ’?N"U’ENﬁ1ﬁIu"U@QPTﬂﬂWﬂ‘Vilel

%4 o Y v a A
ANUNINNAAUNNNIAKION (NAALNAT)

naalgn naalgn naalgn naalgn naagn
1 0.62 2.08 6.47c 10.53 11.83
2 0.43 241 6.71bc 10.93 12.81
3 0.69 2.36 7.77ab 12.11 13.71
4 0.59 2.49 8.11a 12.31 13.90
t-test ns ns * ns ns
CV% 1.7 11.9 23.22 16.67 2.43

ns lUHANAIAUNIADA

1 @ aaa o A ¢ J J
FANANIUNWNADANTZAVANUFONY 95 11)oTirud

o v @ o 1 < 4 [
2.3 %11!31411J‘I]®QNﬂﬂ1ﬂ‘ﬁ?)3J 91y 11, 21 UAY 58 IUHIININULNAA Lﬁ’f)llﬁgllillﬁﬁ
= 4 Jd o [ 1 (= 1 aa K% [
aTami"lﬂmmrﬂaﬂmzﬂumm lliJﬁJﬂ’J"liJLL@]ﬂGINVINﬁﬂGI (p>0.05) UANNNIAHOUDY 34 U

A Yo =) 4 Y Y] @ 1 1 ~ s A o ~ 1 o
LiJi’]llﬂiﬂﬁﬁﬂjﬂuﬁhlﬂﬁﬂﬂuﬂaﬂ RIZPNIN G]‘Ll@]i’]]li NIuuuUaN 3) 3Ji]11!’JuGhJ3J”Iﬂ‘V]fjﬂL1/]"ImJ 6.53

A v o W o =~ J

1 Y
GIJJI,L@Zlm'ﬂ@”Ix‘]i’)fJ"Ix‘]ll‘L!EJE"("IFI'EIJﬂ‘]J‘lfli§S‘IL3J°LA$‘I§°LP] (p<0.05) uﬂﬂﬂWﬂﬁﬁﬂﬂ1ﬂ‘H’OﬁJ’01Q 50 1Y

1 = c’d‘ A o d' d' 1 [ = 1 1 =
WU NIALWUAN 3 mmm“lumaaummqwmmu 14.60 ly wagiinnuuana1eee1el

o [

B IAWE (p< 0.01) (AT 4.5)

o
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A1319N 4.5 NUINVVBIRNNIAYION

snuluvesinmanen(u)

é Y Y] Y] Y] Y]
‘ndﬁﬂ!lﬂr!ﬂ 218 11 I 918 21 U 918 34 U 918 50 U 918 58 IU

naalgn naalgn naalgn naalgn naalgn
1 1.37 4.40 5.63ac 10.73b 13.53
2 1.50 3.53 5.53¢ 11.73b 13.87
3 1.47 3.53 6.53a 14.60a 14.00
4 1.77 3.63 6.40ab 13.73a 14.27
t-test ns ns * ok ns
CV% 7.48 5.38 15.00 71.31 0.30

ns lUHANAIAUNIADA

1 @ aaa o A & J J
FANANIUNWNADANTEAVANUFONY 95 11)oTirud

[

1 @ aad A & J J
FEUANANNUNNTDANTZAVANUTONU 99 1105 U

14 Y v (% 1 < A Yo 2 o 4
24 ﬂ'J1Nﬂ'JNG!1J‘lJf’NNﬂﬂ1ﬂ1"i®N 87g 50 IUNAINNUINGA LﬂJ’E)ulﬂi‘UﬁﬁﬁIi’]uﬁUlﬂ@]

aanasluszanaiee lulianuuana1anedda (p> 0.05) uarnmanenoly 34 Juile 145

[

v
f

v
AT

= 4 d v [ o 1 1 = (d‘ o [ d'l
a158 louns laaaauilas 9051 5 auae 15 (MTamuan 3) tazdnniaronoly s Juile |
= 4 d o [ o 1 1 ~ S = Y ~ [
a158 Towd ladaanilas 0as1 7.5 duasls (amudn 4) Ianwnneluuniigaminy s.16
a ] ] Y] o Y] Y 4 4 e
1Ay 14.14 1 uAAT 1aziinana19ee NN Hed 1A YN UNITAUADUY (p< 0.05) UBNDINT
o ) 1A P ~ ) ~ ~ " W Aa
HNNIAKONDIY 21 TU WUNNIANUAN 3 DANNN I TumAsuINAgAMIND 2.68 HUALAT

@ (%

~ ] = ° A ~
HASHANUUANAWDY NN UITINTYE (pS0.0l) (11519 4.6)
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A1319% 4.6 anunaluvesinmanon

k% % a
ﬂ’J]Nﬂ'JNiU‘*IJi’NWﬂﬂ]ﬂ?‘i@N (FBUANAT)

NIAIUA 918 21 T 91 34 U 918 50 U 918 58 U
nasian viasian nasian nasian
1 2.01c 6.89b 11.98 12.66b
2 2.39b 7.31ab 12.52 13.34ab
3 2.68a 8.16a 12.20 13.96a
4 2.66ab 7.73ab 13.04 14.14a
t-test *k * ns *
CV% 15.58 14.93 8.96 19.82

ns lUHANAIAUNIADA
] [ QQd' Y d‘ ) 4 4
FANA A UN N ADANTZAUANUFIU 95 1o S e

[

1 @ aad A & J J
FEUANANNUNNTDANTZAVANUTONU 99 1105 U

v} @ o [ < 4
2.5 ANUNIINIIWNVBIANMAKN 91¢ 34, 50 L1AZ 58 TUNAIHITULAA 110
Yo = 4 Y @ [ = [ Aaa (Y]

1a5vansalewns ladaautasluszavaie ldanuuanaeaneada (p>0.05) LaRnMAYIBN
Y] o 1 S A 1 ] A v o o A A Yo =1 4 4
1y 21 TunaInNuNdalinNuLanANed 1 Tied A (p< 0.01) o lasuasa Towrs laa

@ [ Y ] 1 ~ s =\ 9 1 A [ a
aauilag 9031 5.0 duasls (TamuaN 3) TA1NINNTINNTAFR MDD 4.32 IFUALAT
HAZTOIAIN) ADNIAWUANS LAZNTANUAN2 N0V 4.04 AT 3.82 LEUAUAT AIUAIAL

(15199 4.7)
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M35199 4.7 anunIansauUeIHnMAtoy

AN TINITINNVIIANNIATON (1B UAINAS)

NIAIUA 918 21 91 34 U 918 50 U 918 58 U
nasian viasian nasian nasian
1 3.19b 11.53 19.41 22.37
2 3.82a 11.82 20.60 22.42
3 432a 12.71 21.57 21.89
4 4.04a 12.88 21.19 22.84
t-test *k ns ns ns
CV% 8.30 7.00 12.88 3.27

ns lUHANAIAUNIADA

o

1 @ aaa A & J 3 J
FEUANANAUNNTDANTZAVANUBOUY 99 1oTIHUaA

qo’ Y ) [ [ [ < d' Yo = o 4

2.6 iHINAAVRINNMAKEN 01¢ 21 IUNAINIIUNAA e lasua1sa Tows laa

aantlasluszavaes Tulinnuuana1an1edda (p >0.05) LARNMARENIY 50 U LAz 58 T1
[ [ < A Yo = 4 J o [ o 1 1 ~ /A =) %,‘ o

naarIuwan e lasuesa lows ladaauiladlusnir 5.0 duae'ls Miawuan 3) Miminaa
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