/.

unnUovY

26

&

LONE15D1999

nSUMNLTITNG. 2522 wsufifiusemeas e a3
1w 10 50,000 58319 5739- d16uyn
L7017, famindedl 3 - RTSD. nasusufivms:
NIIANN.

nSUMNLTIING. 2539, unufifivszmasinewslng
MM 1 50,000 58319 5840-Ill drdiuyn
L7017, famindedl 3 — RTSD. nasusufinms:
NFIANN.

nSUUNLTMING. 2539, usufipfivsemasineSlea
WNTIEW 1: 50,000 %319 5839-IV anfuyn
L7017, famindedl 3 — RTSD. nasusufivms:
NFIANN.

TN, 2530, unuflgiiussmas el
WNTIEW 1 50,000 58279 5839-1 dduyn
L7017, fanindsfi 3 - RTSD. nsusuiinims:
NFANN.

NTULHUTINS. 2501, Wnuiniusemasinoanssal
WM 1: 50,000 ¥4 57401 dwiun
L7017, fanindsft 3 - RTSD. nsumsuiinims:
NFIANN.

ﬂillLLNu‘ﬁWVi']'i. 2542, LLNUﬁQﬁUi%LVlﬂé’]Lﬂ@Lﬂ‘UGﬁ
Wy wwsd@m 10 50,000 T8I 5740
Sdun L7017, faiadail 3 - RTSD.
ﬂﬁllLLNu’ﬁl‘VWﬁii ﬂtiL‘V]‘W"I,

nsuusUANg. 2502, wnufigiiusumasunenmilea
WNTIEW 1: 50,000 5809 5640-Ill dduyn
L7017, fanindsdl 3 - RTSD. nsuusuiinims:
NIWNN.

nsuuuTNg. 2502 unuiinfiussmesinemay3
WNTIEW 1: 50,000 590 5639- Srduyn
L7017, fanin¥sdt 3 - RTSD. nsumsuiinims:
NIWNN.

nsuuNUTMINg. 2503, unuiigiiusemasnegiled
WU 1: 50,000 5¥319 5639V Uy
L7017, faniedel 3 — RTSD. nawmsudivns:
NIWNN.

nSHUTING. 2503, Wwauflgiusummsneueg
WNTEW 1: 50,000 58909 5640-1 drfuyn
L7017, fuindail 3 — RTSD. nssusuiivms:
NIWNN.

nsuuNUvNG. 2543, usuiigfiUssmasiinevingy
WU 1: 50,000 5319 5739V andiua
L7017. finindail 3 — RTSD. nswusitimns:
NFUNN-L.

NosdITIRfL. 2523, AiloN1TTILUNAIIWITNZ A
yosfiudmviinasugia. lona1siving
udl 28 nawiundiAu nsEnsianums
WATAVNTaL NN,

nesdhsefifu. 2515, wuiiAurjsnandedlk  nsan
iy nszvmanvesuazaunsal  ngaywe,

F3 ugde 2506 maussdiueugaNaLysatesAu
Tujmnandedli  Taeld3Siunsvansuneis

lusguuamsaumagienans.  Inerdinud

USgninermansumdudin.  A1A390

Ugiienans  Azinunsenans  uninendy

VUL,

WiRa uaginen eslawne. 2559. Anwinmaudi

o)
‘ﬂﬁ
Nk

NNBAINLAZNSLATVOIAUUIUTENNS

Ainasennunenvest1veuuzaluud

yenarsedlt  Tegldszuvansaumenia
alimans.  dunuilgiimans 4. @1
nineInsAAuLazAMINg o n1A3Y7
NYANERSULALNSNYINTATAYAS ALY
LINEATAIERNT UMNINYISYVOULAU.

S5 wdds, ous Bunsny wazndedlns Suaulnwd.
2554.  nswIeuliisuisnisuseiiiuaiiy
gauanysalvesiuillivgnineiaenuzd
fuisnanSedilussuuasaumagiemans
TenuamITeatuanysel.  dndng
Wonswanniioy - ddhouianniinuen .
ASUNAILNTIAY NsEnTInnuRsLazannsal.

Bu Jessusuel. 2562, msdsiaRu (Soil Survey)
wludidd  wiann1suazwmalia.  A1AIUN
Ugiinegn
LNEATAERS.

Forbes, T., D. Rossiter and A. Van Wambeke.
1984. Guidelines for Evaluating The

Adequacy of Soil Resource inventories.

AT LNYRAT UNIINYIAY

Department of Agronomy. New York
State Collage of Agriculture and Life

Science Cornell University, New York.

osanstulia:e TR 40 1aun 1 w.A. 2561

Havasledunsdviinmainan1sasyiulanazaIAusENaUNARENR

Y & o o«
V29U NALAYIER

Effect of liquid organic fertilizer (LOF) on growth

and yield components of maize
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Abstract

The aim of this study was to
investigate the effects of liquid organic
fertilizer (LOF) application on growth
and yield components of maize. The
experimental design was completely
(CRD) with 3
replications and 8 treatments as consist
of (T,) no fertilizer (control), (T,) the
application of chemical fertilizer based
o (T;) the

application of LOF of 500 L/rai (LOF

(T,) the applications of chemical fertilizers

randomized design

on soil chemical analysis (IF

500)’

containing all major elements equivalent
to 500 L/rai of the LOF (IF . ), (T)
the application of LOF of 250 L/rai in
combination with chemical fertilizers
containing all major elements equivalent
to 250 L/rai of the LOF (LOF,.+ IF o 00,

(T,) the application of LOF of 1,000 L/rai

(LOF ), (T,) the applications of chemical

1000

Aeaey: Yedunidvlinmad, Joiad, T1lnadesdnd

fertilizers containing all major elements
equivalent to 1,000 L/rai of the LOF
(IF and (T,) the application of LOF

of 500 L/rai in combination with chemical

LOPlOOO)

fertilizers containing all major elements
equivalent to 500 L/rai of the LOF
(LOF o+ IF o500 The results showed that
the application of LOF of 500 L/rai in
combination with chemical fertilizers
containing all major elements equivalent
to 500 L/rai of the LOF provided the
highest of plant height, leaf collar
height and leaf greenness (SPAD reading)
which were not significantly difference
from the applications of chemical
fertilizers containing all major elements
equivalent to 1,000 L/rai of the LOF or
the application of LOF 1,000 L/rai.
Furthermore, the application of LOF of
500 L/rai in combination with chemical
fertilizers containing all major elements
equivalent to 500 L/rai of the LOF
gave the highest value of ear weight,
ear without husk weight, grain weight
and protein content in grain  which
were not significantly difference from
the applications of chemical fertilizers
containing all major elements equivalent
to 1,000 L/rai of the LOF and the
application of LOF of 1,000 L/rai.
In addition, the application of LOF of
500 L/rai in combination with chemical
fertilizers containing all major elements
equivalent to 500 L/rai of the LOF

osanstulia:e TR 40 1aun 1 w.A. 2561

provided the highest of 100 grain weight,
followed by the applications of chemical
fertilizers containing all major elements
equivalent to 1,000 L/rai of the LOF
which  were not different from the
application of LOF of 1,000 L/rai and
the application of chemical fertilizer

based on soil chemical analysis.
unin
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asregldlinulszmanaduyaninands
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wiefuingaulugavinssunsnanensdnd
funliudfistunulde agrlsinu nud
USnamandndiinadesdntlugag 5 9
feinuan (e, 2554-2558) duunluanad
agraiiuladn andeyanisudnlul 2554
AfuandnUszina 5.02 iy luvaed
U 2557 ndenandeuies 4.80 audu
@FUnuAsEgRaNIsinYns, 2558) 1591
nanantrlnadssdafanasiu  enafiawmg
wnvaneilady Wy fuiinissdeanas ns
AadeiUin1esssusd  nisldasialiinge
Angiuiugns wagn1sdnnshuuazleuatng
liwsngan usfu msiiveugeaysal

wazUnginwAy sviedauasulanuiaiy

Kewords: liquid organic fertilizer, chemical fertilizers,

maize
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uazanUFnaduveingluiu dsenafianseny
peaudinInIenInuIaUsENIsve AUl
dutedunigiuuiinasduinasineims
agluviunaes wanfisigemsane Ju
psAUsENEURgVANesn  DedldludTunad
wangaufazieifinaugavaNy salveiy

vy
v Ao 1

Tngamzgasgladuednad  iaddmieusu
anmmsmenwesiuliRaudnie (esens,
2528) wenanil mislatedunidadiulufu
Soiinmsgesameayyiiliiangasfa (humus)
waznsaBafin (humic acid) Sensndafintasd
anuaansalunsvilisinenslufuiiey
Tusuiiilsianunsoldusslowils wWagwdu
sUfiftvanunsalulduselondls (Gszwa,
2546) Tneiannzeeddluteduvidviiame

osansauiia:Je TR 40 1aUN 1 W.A. 2561

RECnLcyYuUn

29



/.

unnUovY

30

&

\deqaunidtesaaetanilivin Tagnsdu
eulwfoanuusniwadiiiodsuaaisian
auldarsidvurmdnnefiagdunudily
Tuwadqdunidld  uasdnonasivaity
LUl duunaandssrunagnisiasaivln
YowqAurEdies  uenanidmaanieans
vegliluthievdn Toud  ansfieaunid
a1t laivan videansiedunidnnioudn
JanUaeuoanin WU UI5196199 ke
asusiafinanudonistesaats L
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Flnadesdnd  iewiuauranvangly
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MNITNAFDY A L5UIOUNARBIVD

AMPIPIFNINGT  AZINENT  AIWNSHEY

UMNINYNRLLNYATANERAT INYUVANNILEY
a.Aunaay 9.uasUgy Tuginhaunsngiau-
Wousumay wa. 2559 Tagifusiogsiud
sesuANEn 0-30 w1, Juduyafufuwanay
(Kamphaeng Saen soil series, Ks; Typic
Haplustalfs; fine-silty, mixed, semiactive,
isohyperthermic, Soil Survey Staff, 2003)
Lﬁ@"?Lmqsﬁamﬁamaﬂizmimmaudauﬂgﬂ
lown @1 pH (1:1) 903au  Ansualudn
Fatmanauiousagietn  (ECe)  Usuna
duvdeTng  Usinameavledaiiulselowd
USinaulnunaidon waaldoy windiden way
ToRoufiandeuls  swvadesu  dewa
nsiAs1zanURvesnulauanalily Table 1
WishegeRunisliuwilufisy  udwinisway
rgniadAuliiauaiiaue 91ndutindy
Aaldaslunsyansdetivunaitudl 1 ansauns
‘v‘hmiﬂgm’hﬂwmﬁmé’mﬁmmﬁwaafﬂL:uﬁm
$1uu 3-5 win denddnlnadedniony
19 15 Ju Jeneulenlivde 1 Ausenszans
TNUNUNTNARDILUUENANYTA] T119U 3 e
8 Frsunmaes fail

1) Wlddewiinazdeduniduiinma
(control)

2) ladainnuAniiaseiau (F,,,)

3) laledunidviinman §ms1 500
dnssiols (LOF,,)

4) ldJuiniliisuringinemisvan
(N, P uaz K) Tuleduvsduliamaidng 500
ansnals (IF ..,

5) laledunidviinman 8ns1 250
dnsetels sawdudandiiiieuitssnemsmen

(N, P waz K) luledun3duiinman 8031 250
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ansials (LOF .+ IF o o)

6) ldeduvsdviinmad dns1 1,000
dnsnals (LOF,,,)

7) Tddeimiiifioulrinsinenmisuan
(N, P uag K) Tudedunsduliamaidng 1,000
an3sials (IF o000

8) ldleduvsdviinmal dns1 500
dnssiels Suiulemiiiisusing1ne mswan
(N, P uag K) luleduniduiinmad 9ns1 500
ans/l3 (LOF,+ IF

nslddowndl lawn  Jeoweuluilluy
Fauln (21%N) Jensuilagiuasnoaiin
(42%P,0,) warlelnuwadounaslsn (60%

K,0) nsuwudld 2 a3 aza39dnsn Tuusas

LOF—500)

MFunAaesiony 20 uay 40 Jundanauwen

diunislddeiaiiniud1dinsizviaudiniy
drlnadesdas Ao 15, 5 uae 5 nn. N, PO,
waz KO fals muadu (Nsudgnnisinens,
2548) dmiutedunisuiamadiililunng
yeapsfidrunanreifiennnszuIunanas
(effluent from process) YoUTEN Inenad
dumesiuduuua in 018-07d (ami-ami)
alowla (leonardite) waznaliiy (wood dust)
Tnouudld 4 afeq avnildludvessnsluusias
M¥unmaesiieny 10, 20, 30 uaz 40 u
wasnauken  (audiuiausenisvesdedunsd
neun1veaadlakanalily Table 1)
Wutayan1ssyivlanuesd1iing
Aesdnifieny 1, 2 way 3 deu léun A
genu Awgenslugaving (leaf collar) wagen

Table 1 Some properties of initial soil and liquid organic fertilizer (LOF)

Properties Soil (0-30 cm) Properties Liquid organic fertilizer
pH (1:1 water) 7.22 pH (3:50) 6.62
ECe (dS/m) 0.81 EC 1:10 (dS/m) 9.43
Organic matter (%) 1.29 Sodium (%) 0.55
Available P (mg/kg)” 42.36 Organic matter (%) 12.67
Exchangeable K (mg/kg)” 110.78 Organic carbon (%) 7.35
Exchangeable Ca (mg/kg)” 377.00 C:N ratio 4.48
Exchangeable Mg (mg/kg)” 83.74 Total N (%) 1.64
Exchangeable Na (mg/kg) 11.35 Total PO, (%) 0.63
Sand (%) 80.30 Total K O (%) 1.12
Silt (%) 10.40 Total primary nutrients (%) 3.39
Clay (%) 9.30
Texture” loamy sand

Note Y= Walkley and Black method (Walkley and Black, 1934)

# = Bray Il method (Bray and Kurtz, 1945)
% = Extracted with NH OAc pH 7.0 (Pratt, 1965)

“ = Pipette method (AanMsgnAIvUgitiven, 2558)
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Y9adR (analysis of variance) oA
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axiUSouTiBumauLAnA R IALREY
1neld DMRT (Duncan’s New Multiple Range
Test)
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A 1 [ + = 1+ IS
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% ! I~ v dy v ¢
game  LagAInINY Weveslutninadesdng
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= A (% ! 14 a a6
191g 1 Wwaunaslgn wud msladedunsd
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a

LOF*500) H
wansinsiunsladerndivieuwinsnemsvan
Tudedunideliamaidgnsn 1,000 &Gnseals
(”:LOF*lOOO)
1,000 Anssiols (LOF
= L ! I+ a a6 a

Wounaaan wud nsladeBunidyiinman

waznslddeduniduiinmaisng
1o00) @UVIDNE 2 uay 3
9n31 500 Anseals Saudulaiadiiieuin
smenvantudedunidviliamaignsn 500

dnseals (LOF,, + IF s SNAMIAINES

LOF-500
Fudnlnadesdniinniian sesasfents
ldduniliguwinsinemnsuantuledunse
yilwmandng 1,000 ans/ls (F . .,,) 9
Laiuansinefiunislddedunidyinimaidns
1,000 Anseals (LOF

nslddedunidyiaimal 8ms1 500 &@n3

g
0o) WENAINU WU
aals  Faududeniiiiouinsngeiisnean
Tudedunidliamad dns1 500 anseials
(LOF,,, + IF

¥ 1 = ¥ dﬂl v 6
gaviny  uarA1Audevedlutnilnaibe

=) 14
o) Awalimugeaaly
Tngnmsmaniige lduansaiunislddewnd]
Weuwinsgewnsuantudedunidviiaimad

M3 1,000 amseals (F ) kAL

LOF-1000
Jodunsdvliawmaignst 1,000 &anseols
(LOF

WAugany  Anugenaluanying wagen

100e) VeMEMAITUAIUAY (control) diwa

= B g o o« v =
ANugIvesludnlnadesdnd  deeiign
lunnszegnsiasayiule
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o

a

nslddedunsdydamaidnsn 500 &ns
! ! ! U+ a A } (%
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(”:LOF&OOO)
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I+ a a !
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]

U +) a A ! v +) a a 6
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IS v 901 CY g.JI A ¥ Qil/ v 6
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a
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a ! ! v A 4 sg L%
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Wiguinsnemsuantuledunsdyiaman
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Afuaruau (control) Axalviduiuiinsenu
Unininialaen  wazdudninUeniuaen
Yot lnadesdnd WesvianAe 0.70 Hnsie
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2.2 dwmtnan Wvdn 100 WA wag
USualusiuluan
n1sldJedunsdutinmaniiiesadng
= & 1 % +| = 1+ =
W isenstasiuiudewnd waznisladendl
= 1 a a v %,’ v I3 sg v
Wigapg1afe Juabitinvinudn Wivin 100
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dy o A 13 a 1 (Y] 1 a v
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Jedunsguiniaidnsn 500 ansmals saufu

9

Jowniifisuvinsinemisuantudedunsg

9 9

BUALMAIENT1 500 Angsials (LOF, +IF o .0)
~ v o ) < a a <
Traliminugs  wazUsunalusauluwan
s lnaLaesdninInian (148.30 nsu
polln way 11.75 wWasbusd sudeu) Ly
wanenaiunsladeiniiiieuying19emiswan
ludadun3dviiamaignsn 1,000 anseels
(F ¢ 1000

1,000 dnsstels (LOF
yipwaidnsn 500 dnseels Saduleiad

waznstadedunidvliamandns
1000 ANl BuUNIe
= 1 (7 + a a6 a

Weuwhsnemsuaniudedunsdviiaman
9131 500 Anssials (LOF,, + IF

s o [ ¥ & v ¢ d'
Urun 100 LN@@%@Q“U']’JI‘W@LaEJﬂﬁG]’JSJ’]ﬂVl?jﬂ

LOF—SOO) el
(31.23 n¥W) sewmunpeMslddeiaiiiieuin
simomsvantudedunidyiamas  9ns
1,000 Anssials (IF
laJedunigeliamaidnsn 1,000 anssiols
(LOF
(IF

or1000) BIbIANATIAUNTS

0o HaEMstddaiaiiniueniinseriau

o) Wundunndn nadsuneassiinisld

osansauiia:Je TR 40 1aUN 1 W.A. 2561

:3 A

RECMLCUUN

33



/

unnUovY

34

Jedunidviinmaegnafed vsenistdsiuiu
ol waznislddeiniiognafes  dnalv
Uimailusiuvessdadninadosdnidney
Tudszan “dnlwawdansn 17 feo Jlushu
Lidesndn 8 Wesdud auninsgiuingiu
913dn T vaurTsuauan (control) fina
Thiinuda dwdn 100 wha wasU3um
Tusiuludavasdninadosdnivasiian
Ao 102.32 nfusieiln, 28.64 n3u uay 5.56
Wosidud auaau
INHANITNARBIVANUATING 1707
P Widedunaiinisliledunidviinme
sufumsledentl Junldulnisasybiule
suesuszneuNanAnvast e desdn g
Tnenmsiuanniian  saforadunaunain

Tudedunsdviinnainiieinusenauyaians

3
a6 o

duvsgimannsndilingelaunandunieing
A9 4 a A6 a a a o
luledunidviiamad lnensegiintiuae
a0 | | a Y v ‘N’J (% 2
Haqurrelunisduaiulitilneidesdnd
fnsasgavlalafdeu  d@onndesiunis
18914989 Tan and Nopamornbodi (1979)
nandn  Usunansndrdiniliuunsanazyis
AuaSuNITRTYAULATRIEOALAZIIN  TINYI
(% v ::’l" v ¢ A o
NSRAUIURITINALEENERT  Taeliodinis
a a Aa tg <@ | Yy 1%
Wi AUlanANINIY  Aazdamalniinisasng
I3 a Y oa X v
p3AUTENOUNANARANG  TiuTuanluae
& 4 oa aé a & A a
wonantl  TudeBunidvilawaigaliuunn
a =) Y | Ya A:l'
duvseingas dwaliiianuuaniueuyseq
UIn (CEQ) ganuludneg Falmnuanunsaly
1 a I 4 A
nsdaasuanuluselerivesinemsivy

Table 2 Plant height, leaf collar height and leaf greenness (SPAD reading) of maize at

different stages

Table 3 Number of ear per plant, ear weight and ear without husk weight of maize

.

;;?ﬁ)
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Treatments Number of ear per plant” Ear weight Ear without husk weight
(9 (g)

T = control 0.70°¢ 168.38° 132.36¢

T =IF 1.33¢ 230.54° 184.45%®
2 DOA

T =LOF 1.00¢ 212.41°¢ 167.53°¢
3 500

T = 1.33¢ 225.31° 172.24°¢
q LOF-500

T =LOF _+1IF 1.33¢ 228.46° 176.37"
5 250 LOF-250

T =LOF 1.50° 236.49°° 186.29%
6 1000

T = 1.67° 243.50° 190.38°
7 LOF-1000

T =LOF +1IF 1.67° 248.23° 195.36°
8 500 LOF-500

CV (%) 14.21 13.05 13.44

Y mean within the same column followed by the same letter indicated no statistical difference using by DMRT

** indicated significant difference at P< 0.01

Table 4 Grain weight, 100 grain weight and protein content in grain of maize

Treatments Plant height (cm.) Leaf collar height (cm.) SPAD reading
1 MAPY# 2 MAPY? 3 MAPY? 1 MAPY? 2MAPY? 3 MA™¥ 1 MAPY¥ 2 MAPY% 3 MA™¥

T, = control 86.23°  144.17°  150.30° 2293 100.73"  112.49F 36.67° 32377 3050¢
T=F, 97.07°  186.53°  206.27° 3047 139.73“  145.60°¢ 4543 5413 4738
T, =LOF, 96.27° 17033 178.35¢ 7539 12577°  131.66° 4200%  5150° 44.52°¢
T =F 96.87°  17227¢ 18541°  28.93¢ 131.10%* 13643%*  43.27¢  51.83°  4533°
T =LOF, +IF 96.97° 173207  189.49¢ 3037  13257% 14433 4417 5260%  46.33°
T =LOF 103.93%  19323°  21841° 3063 14620 158.57° 46,93  54.63™  48.50°
T =F 106.93°  199.90°  22543°  32.10% 151.17°  168.49° 47.60%  56.23%  51.21%
T, =LOF_+IF 109.27°  213.80°  245.35° 33137 161.13°  172.38° 48.10°  57.43°  52.34°

Fotest - - - - - - - - -

CV (%) 14.62 13.33 14.89 13.38 13.48 12.32 12.88 12.91 13.25

Y Months after planting

¥ mean within the same column followed by the same letter indicated no statistical difference using by DMRT

** indicated significant difference at P< 0.01

osanstulia:e TR 40 1aun 1 w.A. 2561

Treatments Grain weight 100 grain weight Protein content in grain
(9) (9) (%)
T, = control 102.32f 28.64° 5.56¢
T =IF 141.39" 30.69™ 10.50"
2 DOA
T =LOF 128.56° 30.37° 9.75¢
3 500
T = 135.34¢ 30.43% 10.13%
4 LOF-500
T =LOF_+F 136.53 30.59 10.31°%
5 250 LOF-250
T = LOF 145.25% 30.72" 10.94°¢
6 1000
T = 146.38% 30.82° 11.31%
7 LOF-1000
T =LOF +1IF 148.30° 31.23° 11.75°
8 500 LOF-500
F-test *% *% *%
CV (%) 12.46 11.46 10.35

Ymean within the same column followed by the same letter indicated no statistical difference using by DMRT

** indicated significant difference at P< 0.01
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