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Effect of Fertilizer Management in Combination with Soil Conditioner on Growth and

Yield of Pepper
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Abstract: Field experiment was carried out to investigate the effect of fertilizer management in combi-
nation with soil conditioner on growth and yield of pepper var. Sarawak planted in Kaeng Hang Maeo
District, Chanthaburi Province. Experimental design was arranged in Randomized Complete Block (RCB)
with 3 replications and consisting of 11 treatments. The study revealed that the application of 2 times
of fertilizer rate based on farmer practice in combination with 1.0 kg/plant of “GreenCal Mg” gave the
highest length of branch, leaf greenness (SPAD reading), clusters/plant, fresh yield/cluster, dry yield/
cluster, 100 seeds dry weight, concentrations of N, P, K.and piperine in seed. However, these were not
statistically different from that obtained from the application of 2 times of fertilizer rate based on farmer
practice in combination with 1.0 kg/plant of “GreenCal”, the application of 2 times of fertilizer rate based
on farmer practice in combination with 0.5 kg/plant of “GreenCal Mg” and the application of 2 times of

fertilizer rate based on farmer practice in combination with 0.5 kg/plant of “GreenCal”.

Keywords: Fertilizer, Soil Conditioner, Pepper, Piperine
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astiRLNatsensvesmn ldun AN pH(1:1, soil: water)
Angn s i re Al WA N A d e
(ECe) 1Bunnuburiseding Bunulaanaianii
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Table 1 Chemical and physical properties of soil before the experiment.

Properties

Results (0-30 cm.)

Rating

pH (1:1)

ECe (dS/m)

Organic matter (%)"
Available P (mg/kg)?
Exchangeable K (mg/kg)?
Exchangeable Ca (mg/kg)?
Exchangeable Mg (mg/kg)?
Exchangeable Fe (mg/kg)
Exchangeable Mn (mg/kg)
Exchangeable Cu (mg/kg)
Exchangeable Zn (mg/kg)
Exchangeable B (mg/kg)
Exchangeable SOAZ’ (mg/kg)

Texture?

5.94 moderately acid

0.23 non-saline

1.29 moderately low
75.10 very high
497.20 very high
2,853 high
447.20 high
21.40 high
36.20 very high
1.570 high

0.99 low

0.00 not detected
34.70 -

clay -

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

¥ = Extracted with NH4OAc pH 7.0 (Pratt, 1965)

winlnadnslatavisedaniiuilgeniu
mwﬁ%ﬂﬁﬁﬁmmmwmm (farmer practice, fp)
Sman 2 Ak 1EuA AXeR 1 Anavdenaifuiien
nandn Tnafinislatedunsed Tnlalus uazila
WHgAT 6-3-3 A119% 1,000, 300 waz 300 NFN/
Fu PN WazAeT 2 evsnneeennenuas
Aniindau Inadnislddaduvad ilenigns 6-3-3
WA 13-13-21 A11914 300, 300 LAz 100 NFN/FY
AINAIAL a?”mﬁ*ummﬁmm:ﬁﬂa%uﬁﬁﬁiﬁu
manpaedléuandlilu Table 2 lnasnfunaansd
2-6 TanNAnUURre0NHRINT deuAtiunaaes
7 7-11 ldéma 2 whmuﬁ%ﬂﬁﬁﬁmmmwmm
wanani Snslddaniuans “ruuaa szney
FaelLAALTEN (Ca0) Winiu 32 wlafidus) §ms1 0.5
N/EU WAL AABIT 3 LAYANLMARSST 8 LAz
146m37 1.0 nn/du lusFuneaedi 4 uazdn

2 = Bray Il method (Bray and Kurtz, 1945)

¢ = Pipette method (mmwwﬁmmﬁmﬁﬂﬁ%m, 2558)

NAaRsd 9 uaviinnsldsniuans rauuAaLLN”
(Usznausauwaaidas (Ca0) wnnilid@an (MgO)
LAZNINZOU (S) Windu 32, 2 way 17 wesidus
AINANAL) 8m37 0.5 NN./AY TufnFunAaesd 5
LazAnFLmAsadh 10 uaylddnan 1.0 nn/du lu
FFLINAREIT 6 WALANFLNARET 11
nsivdeyaniawsyivinaesinine

V1818 2, 4, 6, 8, 10 waz 12 haw lun AINEND

e wazAANdearealy (SPAD reading) (4@
Faunidslud 3-5 anntlaneean vinnsde 3 ase
1) %ﬁd“mim"l%m%q chlorophyll meter (Minolta
Co., Ltd., JAPAN: SPAD-502 model) d21n131fivl
%@H@tmt@mLmzmﬁﬂi:ﬂﬂummﬁmmvﬁﬂ"lmﬁ
a1g) 12 1eu THun Aunudesasii iandntaaase
Furwiingasete tnuvingan 100 WA HanARTe

4 ' % %1 o ¥ ] 1 % o U =3
WAIRARAY UNUUNLNARTDD WINUNLIN 100 LHAaR
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UFHNUEERIMNIUAT §I6DIUNT98Y UATATTIN
WWasTU (piperine, C,H _NO) Fazanlungn
Tnedayanisiasoiuln nanan uazesAdsznay
nanAnT l¥annmaaeinuiaszialy

= , , 4
wi9U99UNNATA (analysis of variance) Liwaun
AN F-test WEaNALFa Ui LA NLANFAI9289AN
waelneld DMRT (Duncan's multiple range test)

Table 2 Chemical and physical properties of organic fertilizer (OF) before the experiment.

Properties Results
pH (3:50) 9.00
EC 1:10 (dS/m) 9.23
Sodium (%) 0.19
Organic matter (%) 23.24
Organic carbon (%) 13.48
C:N ratio 12.48
Total N (%) 1.08
Total on5 (%) 1.94
Total KQO (%) 2.46
Total primary nutrients (%) 5.48
Germination index (%) 100.86
Moisture (%) 26.68

Namiﬂmamuaﬁmsnﬁ

AINNNIANHINALDINITIANTL BTN AL
a9l FulgeAumenIneTALIRLATNANAR YD
winlne dsnguasiei
1. nMsasaaulnuaninlne

nslddanindsljumvecinuemons
atinaAng wialdsaonduansiulgeRudmne
pine fualianusnafsreswininaiiany 2,
4,6, 8, 10 WAz 12 1RaU WANGANSTURLNIHTY
a‘?’wﬁaﬁ'qmmﬁa (Table 3) na1qA® Vi@ﬁq 2
wew wudr nasldletium 2 wihendsd iR
YRINBATNIUAZAIT “NTULAALNN" AT 1
ﬂﬂ./f?’fu(szp+GCM1_0) ﬁmlﬁ’mwmqﬁlwm

w?miwmmmﬁqm (23.59 3l.) 799A9HNN AD N1T
ladasuin 2 wimndsdirrewnsnsns
uazAns “MauuAa” 8As1 1 NN/ (F, +GC )
faliumnsinefunisldiadiunm 2 wiimais
UR2eUNEATNIUAZANT “TTULARLNN" §79)
0.5 NN./Au (F,*GCM_ ) ‘1’7{@’1&1 4,8, 10 way 12
waw wudn nslddeiunm 2 wiheuisl iR
TRUNHATNTUATAT “NTULAAUND" BRATT 1
nN./6I (F, FGCM. ) fualipanuenaieeandn
Inananfign Taluansinefunisldiatfuin 2
WINANNABU R8N HATNIUATATT “NTULAR”
aMT1 1 NN./AU (F,,*GC, ) warnislaye
Y5unns 2 Wi eanudsdjifveunsmnnsuazans
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“ATULARLNN” 87131 0.5 NN./61 (F2fp+GC|\/|O_5) dnu
fiang 6 e wudn nelailaiann 2 wihanaas
UfUR2eUNHAINIUAZAT  “NIULAAKNN" ER191
1 AN./AU (FZfD+GCM1_O) flualfAauenfeng
winlnaunign (36.59 ) luuansineiunisld
JetfFunn 2 e sl iRveansnnsuazans

Table 3 Length of branch of pepper at different stages.

“AIULAR”Y BRI 1 NN./FI (F,.+GC ) nsldie
YFnnd 2 wimNdsUiRvesnennsuazans
“MIULARLNN" 851 0.5 NN./AW (F, +GCM_ ) uaz
nsldtesunn 2 wimnadsyfiRewnsmnens
Lazas “NuLAR” 8731 0.5 N/ (F, +GC )

Length of branch (cm)

Treatments

2 MAPY 4 MAPY 6 MAPY 8 MAPY 10 MAPY 12 MAPY
T, = control 10.72'% 13.59'? 17.54'¢ 22.74'% 25.26'¢ 28.72'%
T,=F, 13.15" 17.26° 23.59° 28.26" 30.83° 32.43"
T,= Fm+Gc05 14.23%" 18.23° 27.63¢ 31.59° 33.27° 35.26%"
T,=F +GC | 16.59% 22.59° 30.59" 37.52% 40.25° 42.83%*
T = Fm+GCMO5 14.89" 18.95° 28.24% 33.729 36.54¢ 38.129
T,=F +GCM_ 17.42% 24.71° 31.26" 38.25% 43.11° 45.21%
T=F, 15.73% 21.36° 30.23" 35.26% 37.63% 40.357
T,=F, +GC,, 18.72% 25.36" 33.56™ 40.36" 43.05° 46.38"
T,=F, +GC 21.36" 27.36™ 35.42° 41.23" 45.26™ 50.26°
T,=F, tGCM 20.38" 27.12% 34.87° 40.83%° 44.76% 48.72%
T, =F, tGCM | 23.59° 28.43° 36.59° 43.36° 47.23° 51.13°

Ftost - - . - - -
C.V. (%) 13.76 12.54 13.65 12.42 12.48 13.33

YMonths after planting

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

** indicated significant difference at p<0.01

nslddanatsluRrenymnsetng
we viselddaniuansUiutgesiudnesing dua
IinAnnadaarasluninlnaiiany 2, 4, 6, 8, 10
LAz 12 e uansnaiueea il dmng
af5 (Table 4) néafa 7ia7g 2, 6, 10 uaz 12
waw wudn nsldteiuan 2 wiendsl iR
PDINHATNIUALANT “TTULAALNN" 8191 1 NN./HU
(F,,*GCM, ) HualdrAanndssvesluninine

Nﬁﬂ‘ﬁ@‘ﬁ laumnsinaiunislatasunn 2 win
AANITUJUAIBUNHATATURZATT “NIULAR”
831 1 NNJ/AU (F,,*GC, ) n1slatadFnnng
2 e NdsUjiRveineATNIULATANT
“AIULAALNA” A3 0.5 NN./FI (F,,+GCM, ) ns
ldtleiFnnn 2 wimnadslfiRveanemansuas
213 “NIULAR” BM3 0.5 NN./FL (F, +GC,,) uazms

ldileFunn2 whmu%’%ﬂﬁu”ﬁmmmwmm (Fpr)
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m'quﬁ?imq 4 uar 8 1hau wWudn naslate
UFnnd 2 wimNdsdiRvensnansuazans
“AIULAALNA" 8MT1 1 AN./HU (F, +GCM, ) Y
ualdApaudaasesluwininaniniian la
wansinariunisladedsunm 2 winmudsd s
TDINBATNIWAZANT “NIULAR" BRTT 1 NN./6
(F, +GC ) nsldtletFunns 2 wihmnadsUfiRes
INERAINTUATANT “TITULARLNN" §7F1 0.5 NN./FY
(F, *GCM, ) waznsldilaiFunn 2 wiinuds
UiRreunsmInsuazans “nsuwAa” §ms1 0.5
nn./61 (F, *GC,,) IneidadanmndnAIAN@en

1a9lundninesausien 6 wenaull Juwilinan
AIRNNIEEZANTRINT AT TistliiesanAunay

= a = o o 1 b 0'
N1INAaeINLFNNMEWYTE IR I AuAR LA
patiu 15N ullaTaeianizann lulnsiaunanas
ANNTTEZINAN A9dana lEAANNTEaaeelungn

v x4 @ e
Inaanas atlilasanlulnsauduesddseney
19398l WARIWDY (89gN5, 2558) atinalsinnu
AN3UAILAN (control) HualiAdnuenaie uay
AANLIEneelunsn Inadesngannazaznis
EEIEITIG)

Table 4 Leaf greenness (SPAD reading) of pepper at different stages.

Leaf greenness (SPAD reading)

Treatments

2 MAPY 4 MAPY 6 MAPY 8 MAPY 10 MAPY 12 MAPY

T, = control 33.59°% 32.53°% 30.26%% 29.56"% 27.65%% 25.83%7
T,=F, 36.18™ 40.28° 38.76° 37.83° 34.23° 30.26¢
T =F +GC 37.43° 42.15% 41.53% 38.25° 36.11" 32.23%
T,=F +GC | 38.36° 43.73° 42.33° 39.28° 37.14° 33.14°
T,=F +GCM 37.56° 42.36% 41.76" 39.15° 36.28" 32.67%
T, =F _+GCM 38.79° 44.26° 42.56° 40.31° 37.25° 33.56"
T=F, 42.15° 50.76" 49.36° 43.25 40.64° 36.00%
T,=F, +GC,, 42.36° 51.83% 50.21° 45.26™ 41.28° 37.12°
T,=F, +GC 43.56° 52.83% 50.84° 46.51° 42.51° 37.76°
T,=F,*GCM, 42.79° 52.36% 50.73° 45.77%° 41,53 37.25°
T,=F, *GCM 43.62° 53.62° 51.69° 47.59° 42.63° 38.14°

F_test *% *% *% *% *% *k

C.V. (%) 13.43 12.78 13.81 13.67 13.40 12.43

YMonths after planting

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

** indicated significant difference at p<0.01
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2. HANRAWASRIAUTENAUNANAAUDY
wanlna
2.1 UIUTBADFY HANARTOAAFBHY
thwiinanseds waziings 100 wie
nsldilennudsUifvenwmans
atameg e lddanAuansiudgeshudnasing
ualisunuderesiu nananteansies duin
ansiade uazinuinan 100 wiszaminingd
gy 12 \au uansafuatedifod foydmng
405 (Table 5) NAAD nslddaifsanns 2 i
ANATUATRIeuNHAINILAZAT “NTULAALND"
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FPUJURVRUNEATNTUAZANT “TTULAALNN" §731 1
nn/éf (F, +GCM, ) diinalinandnteansesii
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ayldumnsineiunslddeiunm 2

/31 0.5 NN./FIK (F, *GC,,) dqunisldie
Ysnnou 2 wipndsdfiRseansnsnsuazans

“HIULAALNA” SR 10N./FL (F, FGCM, ) Hea’lif

u’muﬂmmmmmwa‘ﬂmmnmm (5. 63 n3w/ae)
Tlunnsineiunisladeinnm 2 wimaRsUos
1DUNHATNIUATANT “NTULAR" ERF1 1 NN/FY

(F, +GC1.0) nsldilesunn 2 winenuisUim
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(F2fp+GCM_) waznsldileiFunn 2 wWinuds
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) Aualitinmings 100 wWan

nslderunn 2 wimnadslfimRewnsmneng
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nsldtensunn 2 winmnadslfimewnsmnong
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(F,,) domsinfupaunx (control) ) Hnalianuaude
fiasu naNARTeansady Tmindasete uas
s, 100 Lmﬁmmw??ﬂimﬁﬂwzgm A2 103.56
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Table 5 Clusters/plant, fresh yield/plant, fresh yield/cluster and 100 seeds fresh weight of pepper at 12 MAP.

Fresh yield/plant  fresh yield/cluster 100 seeds fresh weight
Treatments Clusters/plant
(9) (9) (9)
T, = control 103.56%Y 389.39Y 3.76"Y 9.23Y
T,=F 138.25' 591.71 4.28° 10.93°
T,=F +GC,, 142.36% 616.42" 4.33° 11.22%
T,=F +GC | 150.42% 741.57° 4.93° 11.92%
T,=F +GCM, 145.42% 676.20° 4.65° 11.26"
T,=F tGCM 155.42" 797.30¢ 5.13° 12.13°
T=F, 148.72° 724.27" 4.87° 11.83%*
T =F +GC 157.35" 870.15° 5.53° 12.21°
8 2fp 05
T =F +GC 160.37% 898.07" 5.60° 12.33°
9 2fp 1.0
T =F +GCM 158.56%° 883.18° 5.57° 12.25°
10 2fp 0.5
T, =F, tGCM 163.56° 920.84° 5.63° 12.36°
F_test e o e i
C.V. (%) 12.25 13.94 11.84 11.42

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

** indicated significant difference at p<0.01
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NN/ WAL 4.98 NN ANAAL) THuANFANeALANg
ldileiffanns 2 wienadsduRveansmnsuay
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Table 6 Dry yield/plant, dry yield/cluster and 100 seeds dry weight of pepper at 12 MAP.

Treatments Dry yield/plant (g) Dry yield/cluster (g) 100 seeds dry weight (g)

T, = control 148.09Y 1.43°Y 4.03°Y

T,=F, 255.76' 1.85° 4.28°

T =F +GC 266.21" 1.87¢ 4.36°
3 fp 0.5

T =F +GC 327.92° 2.18° 4.63°
4 o 1.0

T =F +GCM 280.66° 1.93% 4.58°
5 o 0.5

T,=F +GCM, 346.59¢ 2.23° 4.72°

T=F 301.90' 2.03° 4.60°
7 2fp

T =F +GC 369.77° 2.35° 4.87°
8 2fp 0.5

T =F +GC 386.49° 2.41° 4.93°
9 2fp 1.0

T =F_+GCM 375.79° 2.37° 4.90°
10 2fp 05

T =F_+GCM 397.45° 2.43° 4.98°
11 2fp 1.0

F‘teSt *% *% *%
C.V. (%) 13.88 12.93 12.48

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

** indicated significant difference at p<0.01
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= % U U 3
fnaliannududuressislulnsian eaneda
o o - oy o
warTnunadannazanlundnnesnwinlneiany
12 1haw wAnA1iued 19 e 1Ay Eanneani
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209NN INENINNGA (1.783 uax 0.243 iafidus
Aua1i) Tlusnsnaiunislddaiiunn 2 wa
AINABUNTATeUNHAINTUATANT “NTULAR

8m31 1 NN/AY (F, *GC, ) nsldtadInnng
2 wWwanndsdjuRvenwmnINILATAns
“MIULARUNN" B8R 0.5 NNJF (F, +GCM ) iz
nsldtledsunns 2 wimndsdiRrenymsns
UAZANT “NTULAR” §A31 0.5 NN/ (F, +GC )
uenannii nsldaiinin 2 wirnisUus
PRINBATNIUALAT “NIULAALNN" BATT 1
nN./Aw (F, +GCM., ) faflnalFponududuaea
satnunaduniazanlumdazeanininaann
ﬁzgm (1.324 wlafidus) lduansnaiunislaile
YN 2 wipnadsljiRvesnenInsuazans
“AIULAR" BRI 1 NN./GTU (F, +GC,) nsldie
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Agricultural Science and Management J.2 (1) : 53-67 (2019)

63

nslddersunng 2 wimnadslfiRaewnsmnang
uazans “risuuAa” §asn 0.5 nnJéu (F, +GC )
wazni19lden1NasliRvesnemInsuarans
“NIULAALNA" /31 1 NN./AY (F, +GCM )

mmxﬁﬁﬁumuqu (control) Aualmanudndu
gasnnglulasian weanesa uwazinunaidoni
@mmlumﬁmmw’?n%aﬁ@ﬂﬁqm (1.536, 0.142
WAz 1.023 wWafidus mMuasy)

Table 7 Concentrations of major plant nutrients in seed of pepper at 12 MAP.

Treatments Total N (%) Total P (%) Total K (%)

T, = control 1.536%Y 0.142" 1.023°Y
T,=F, 1.683' 0.182° 1.236°
T =F +GC 1.714° 0.193% 1.257°
3 fp 0.5

T =F +GC 1.742% 0.215° 1.283"
4 o 1.0

T =F +GCM 1.722% 0.203 1.266°
5 fp 0.5

T =F +GCM 1.753% 0.228° 1.311°
6 fp 1.0

T=F 1.731% 0.211° 1.272%
7 2fp

T =F +GC 1.768% 0.233* 1.315°
8 2fp 0.5

T =F +GC 1.778° 0.241% 1.321°
9 2fp 1.0

T =F +GCM 1.773° 0.237* 1.318°
10 2fp 05

T =F +GCM 1.783° 0.243° 1.324°
1 2fp 1.0

F—teSt *% *% *%
C.V. (%) 13.71 13.43 12.68

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

** indicated significant difference at p<0.01
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Wunne1eiunisla danudsdfjifaes
INHATNIUAZANT “NTULARLNN" 8531 1 NN./FY
(F_+GCM, ) waznisladadinan 2 wmnu
BUJURIDUNHATINIUALAIT “NTULAALNN"
8m31 0.5 NN./F (F, +GCM_,) daunsldde
YN 2 wirpadsdjiRrensmnsnsuazans
“ATULARLNNY A3 1 NN./FL (F,, +GCM, ) Teualdk
m’mL%J’u%’uﬁummﬁ;ﬁmzﬁuﬁmmﬂumﬁmmw‘?ﬂ
"Lmﬂmmﬁ'zgm (0.185 e fdus) Tuunnsneiunnsld
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Table 8 Concentrations of secondary plant nutrients and piperine in seed of pepper at 12 MAP.

Treatments Total Ca (%) Total Mg (%) Total S (%) Piperine (%)
T, = control 0.165'Y 0.082"Y 0.112"Y 4.26°Y
T,=F, 0.182° 0.103° 0.127° 5.22'
T =F +GC 0.287¢ 0.12" 0.151¢ 5.32°
3 fp 0.5
T,=F +GC 0.338° 0.133%* 0.160* 5.41%
T, =F +GCM,_ 0.293% 0.141% 0.170° 5.34%
T,=F +GCM, 0.341° 0.153% 0.183* 5.44"
T=F 0.189° 0.1129 0.136° 5.37°%
7 2fp
T =F +GC 0.308™ 0.125% 0.153° 5.49%
8 2fp 05
T =F _+GC 0.344° 0.136% 0.163% 5.52°
9 2fp 1.0
T =F +GCM 0.315° 0.144°° 0.172" 5.51%
10 2fp 05
T =F +GCM 0.348° 0.156° 0.185° 5.54°
1 2fp 1.0
F_test *% *k *k *k
C.V. (%) 13.26 11.78 12.48 13.75

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

** indicated significant difference at p<0.01
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