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Abstract
Nilnond, C.!, Eksomtramage, T.?, Juntaraniyom, T.}, Tongkum, P.? and Leowarin, W.*
Effect of fertilizer application on yield of oil palm
Songklanakarin J. Sci. Technol., 2001, 23(Suppl.): 649-659

The effects of fertilizer application rates on leaf nutrient contents and yield of oil palm were inves-
tigated at the Agricultural and Technological College Plantation in Trang province during May 1998 - June
2001. A five-year-old oil palm plantation, planted on the Na Tham soil series (Fine loamy, mixed, isohyper-
thermic Oxic Plinthudults) with spacing 9x9x9 m, was selected for study. A randomized complete block de-
sign with three replications with 20 palms/replication was used. The treatments included six different rates
of fertilizer application. The rates of fertilizer were as follows: T1 (farmer practice), T2 (40% of application
rate in T4), T3 (70% of application rate in T4), T4 (urea 2,750 g/plant; triple super phosphate 1,500 g/plant;
potassium chloride 4,000 g/plant; kieserite 1,000 g/plant; borate 80 g/plant), T5 (130% of application rate in
T4) and T6 (170% of application rate in T4). The high leaf nutrient contents of N, P and K at the range of
2.6-2.8%, 0.16-0.18% and 1.13-1.18%, respectively, were found in the high nutrient application rate treat-
ments (TS5, T6). However, the amounts of leaf Ca and Mg in T5 and T6 decreased from 0.75-0.80% and 0.33-
0.37% at the beginning of experiment to 0.65-0.70% and 0.22-0.24 %, respectively, at the end of the experi-
ment. Small increases of leaf sulphur and boron up to about 0.20-0.22% and 16-19 mg/kg were also found
in the high rate of fertilizer treatments. Accumulated fresh fruit bunch yield (FFB) increased according to

Department of Earth Science 2Department of Plant Science “Central Analytical Center, Faculty of Natural
Resources, *Palm Oil Research Division, Office of Research and Development, Prince of Songkla University,
Hat Yai, Songkhla, 90112 Thailand

'Ph.D.(Soil Science), 509711 mmﬁi MAIN5IMM 3 Docteur de I’Universite de Rennes I (Sciences Biologiques), 384
¢ 5 <, ¢ |ava a < a - < L a3 S a

1 A919138 INU.(LNHATA 7A3), ﬁuﬂﬂg]uﬂmnmﬂwnan MMIBPINBAT AT AMSNINYINITITUBIA INNL(BIINYT)

4 @ /A o ¢ ki o o W aw o a 1 a ¢ o (Y 1Y

IMU(LNHATA 7A3) ﬁummﬂmuumu TUMVYLLATHAU HHNINYIAY IVATUATUNT a1lﬂﬂﬁ1ﬂ1ﬁmu WHIA UM

90112

Corresponding e-mail: nchairat@ratree.psu.ac.th



Songklanakarin J. Sci. Technol.
Vol. 23 (Suppl.) 2001: Oil Palm

650

increasing rate of fertilizer application. Accumulated FFB yield of 268.4 kg/plant in the low fertilizer rate
(T1) (farmer practice) and 278.8 kg/plant in T2 were found compared with the highest yield of 370.2 kg/
plant in the highest fertilizer application treatment (T6) for the 3 years experiment. Regarding the economic
return, the medium rate of fertilizer application (T3) which achieved an accumulated FFB yield of 338.0 kg/
plant gave the highest profit with the VCR (Value: Cost ratio) of 2.53.

Key words : oil palm, fertilizer, yield, leaf nutrient, economic return

U 1

UNANED
U ¢ Aa [4 =l (4 = ¢ v a
BYIAU HAUUN DIS LBN N‘Vﬁ'ILN'Hﬁ DITWIA IUNTUSN
az 25590 1Ay

Y 1 v =\ [4 9°l U
Haveamslyteaemslinananvesthdaniiy

3. UAUATUNS NN, 2544 23(RTUNLAY): 649-659

15zia neam

"Lﬁﬁnymasummﬂ%ﬂwiami‘lﬁwawﬁﬂl,m:ﬂ%mmmq}a1mﬂu°lwumﬂ15m§1ﬁuﬁu,ﬂmsuaﬁﬂsné'ﬂ
wnyasnsIuuazinalulagnia Janiaads ssunaufeunguman 2541 - ey 2544 lagmMnImaaediy
ﬂm”uﬁwﬁuﬁiﬁwawamtﬁnmq 5 ?J“T;ﬂgn‘luﬁm;ﬂmvim (Fine loamy, mixed, isohyperthermic Oxic Plinthu-
dults) szezilgn 9x9x9 AT AMINUEUMINARRILYY umeluudend 3 1 uaz 6 damnile Farisan
msl ' (AFw/aw) Satt 121" 40% vesdanilelu T4 T3 1 70% vesdanilelu T4 T4 1’ Urea 2,750 n3u
Triple super phosphate 1,500 n5% Potassium chloride 4,000 n3%4 Kieserite 1,000 n5% waz Borate 80 n5u T5
1" 130% vesdanilelu T4 waz T6 1’ 170% vesdanilelu T4 l,wiax§1ﬁﬂ1ﬁuﬁ1ﬁuﬁﬁ’uﬁn%agaNawam
20 du wamsnaassnunluuiasisimsl "lodnn 3 (T5, T6) azifsmnamaermsluly asmme N, P
waz K ﬁiaﬁ@hagﬂwﬁn 2.6-2.8%, 0.16-0.18% waz 1.13-1.18% aua1ey aghalsnaumunisane Ca waz
Mg Wluvesulasiil 'ﬂﬂlué’muaﬁﬁﬁmﬂmmn 0.75-0.80% waz 0.33-0.37% luneuBunaassinie 0.65-
0.70% waz 0.22-0.24% @uaay
san_adudniulasiimediszina 020-022% waz 16-19 un/on. muady wandafinhwiansme

Q' é! v = U 4 L
fimauinvuantesveslinadaulasuasluseululudiedinisl 'ely

A m“tﬁuﬁumué’ﬂﬂﬂﬂﬁi'Lﬁ'uﬁuiﬂﬂiwﬁunm 3 Fveamsmaaes wyInhwianzaw a ¢ wilm
268.4 An./au ‘luuﬂmﬂ‘nﬂﬂammmmLmnmmmym (TD) waz 278.8 nn/ﬂu 11!LL1J§IQ°/I1‘]HJSJE]GI§WH (T2)
dleuSnundsuinhniinnzas a ¢ mﬂmﬂmﬂ‘nﬂﬂamw ,1.a (T6) fifian L83 3702 anJeiv il
fnsandenaneuunumaassgie wundanieszaunan (T3) ilsianan 338 an/dy linansuuny

tumls 9 auaslian VCR (Value : Cost ratio) 11 2.53

Effect of fertilizer application on yield of oil palm
Nilnond, C., et al.

thdsindudadufefiuduiicasmemaaims g
laainsdszanmnisldsine ws ¢ wlugae 9 Tues
maasadulalicod Tulasiau (N) 196-275 nn/l4,
wa wWa¥ (P)32-43 nn./13, Tnun 1@en (K) 296-398
an./14, wunili@en (Mg) 50-67 nn./13 uasuaaidaw
(Ca) 84-115 nn./ls (Tan, 1976) LAZAINNITILATIZNR
Usnmsne1mai g saanluinandea wuiilunis

Lﬁmﬁlmwawﬁﬂmmﬂ @ (fresh fruit bunch; FFB)
sanlunng 1 @ (1,000 nn.) N nlddns e
519 N, P, K, Mg uaz Ca sanluiszanm 2.94, 0.44,
3.71, 0.77 uaz 0.81 nn. awa1eu (Fairhurst and
Mutert, 1999)
mﬁuﬁwﬁmﬁﬂmﬁmwa@iamam%zytﬁulmm:mL‘m

e g// = U a 1+ v !
feruTediasdnisl 'Jonaunuliiud

| PN a & a a o
ABINT IUN T Elel]ﬁ]']ﬂﬂ']ﬁLﬂllLﬂﬁl')NaNaﬂ [3bEAEY



3. WAuASUNS NN,

Y H J v a ¢ % o
navaImslsilenemslinanaavesthaumiiv

9 23 @fufivey) 2544: thdwhsiu 651 Fasad Houun uavame

o U w é’ l&/ { a 1 k4 1
Twun uazve wia wusshlddnsldsnemis N, P, ddwuiidieunsnszanglunaldusezanm 131,250 1s
K, Mg uazlusau (B) lujduasgiles Aune wa  (1By, 2534) nwaniasdesizian wuin geauddy

a [ a 6 ® o
Twun danaaalsa  Amashia  wasluise  Deduas
Y 2.7 nn., 1.5 nn., 4 nn., 1 nn. wae 80 N3y
AN °m%’uﬂw§uﬁ1ﬁumq 5 1 (von Uexkull
and Fairhurst, 1991) 8 uazamz (2540) léivnnis
wﬂaaﬂ%ﬂﬂl,t,auiwl,ﬁw Fawa n3udagioine e
wazlwun 1 @anaaalsd buwdSuimduaz 3 nn., 1 nn.
o o a | 4 .
a3 NN. ANAAL SLuﬂmamJummmﬂam (Typic
Paleudults, coarse loamy, siliceous, isohyperthermic)
wazwuINhaNT el HanGanzane @ m\iﬁa 3.22 du/
1341 azduléidnnsl 'Jeldndusindudusndndn
28198V b NISINNKHARNES  tagtanizluduninisiie
1 1 a a 2 Z d
LLWiﬂi:maaqlumnmqummmmmawnuﬁﬁmi
aafaWe v 1019 i esigewmis ldiunseedne
PINEALVDIAY  LASALENDDNAIMNABIGAAW (soil
profile) agjmamam (Buol et al., 1980) wanaini
YIN1UANFBINII5I98 1M1 92091 aNEIN U LA
> + > = 1 > l&’ 1 > > d’
Jansdadianadianuuandenulivagiuifadanana
iy ldun Wug amagRennie waz wRvesAn
(von Uexkull and Fairhurst, 1991) Usznauduen 4
1 .:4' o+ a 6 g" t% =
’anﬂmmﬂquﬂlummammaumuuaw AN R EA I
60% wasaldinananaa (Rankine and Fairhurst,
1998) deunmsidandragndosnan: vaadluudas
l&/ { k2 o Qs 1 1
WUHAKAE AIWLIARENIINAIIN 1AL 19NINAanIS
LﬂmmwﬁﬂLLaxa@ﬁﬂ%ﬁhﬂé\”unumwﬁﬂ NNIANENLIN
a o I3 4' a 4' ] £ a
Fiaguse vAwmeamySumtafimne NADNTIANANER
3 ;‘" t% d' a 1

°uaamaumuuﬂﬂgmﬂlumﬂummu

ad a
I5N13IVY

ﬁwmwmaﬂwﬁwLaaquwmﬂu 2541 -
dnuieu 2544 ATmianse (ﬂ%mmwma?{ﬂ 2,182
W) 1 AN DTN UL HATNTINLAS
naluladseninnss druauvihsimite Sulu uundy
Wuignw wwed 01y 5 U szezdgn 9x9x9 wwas
ﬁqrﬂuﬂg(ﬂﬁuuﬁﬁﬁm: Fine loamy, mixed, isohyper-
thermic Oxic Plinthudults @sfw Loamy Plinthudults

Auavluning wieadn (Auinne 15-21% aw
an 0-88 am.) Ufnseiunsadn (pH 4.0-4.5) wan13
a 6 =) g; a aa a %
AleneEmaedlutuanun (0-20 «w.) NaunIeIng
Aaudnee (1.59%) a1 ECEC @1 (1.35 cmol(+)/kg)
YSunalnun @aunuaniddsnld@n (0.03 cmol(+)/kg)
YSunaunnitdaunuaniddswlian (0.04 cmol(+)/kg)
YSumuaatBonnuanidsuld@n (0.26 cmol(+)/kg)
wasduSunamne wWed Miuusslowiainin (1.59 un./
o & a da & o
nn.) ITUAUNNANNGAN NYIUA
NeuHnMsNAsasLUY Nneluudan (random-
ized complete block) 36 5@§1ﬂﬂ (treatments) LA
3 én (replicates) lasudazddouraudas 2 15 sauld
Inaunaaesndntasdszanm 36 13 MmAduudu
hanidugnas 20 du (Fuatansouudas 2 o)
o o . - . ¥
wiuiudoyanandauazdoyaaingen asiloedu
Téun dmitnnans ALAZATUIUNZANVRINNFUNG
wannglinng 15 Tu duiindoyadununisndauas
Q/tdlo L 1 1 1 1 1 =3 dl 1
51810 ey wu Ada dusel 'da dnfuien @n
AR ITNY
° @ o 1 = dl
wudedsluifuainmislun 17 wng 2
A 1 =3 > 1 [ 8 % 6 g’ %
wau lag qumumam\ﬂumﬂmau 5 duluthansingu
20 ¢iw vasuazulastan (plot) udhsmduaadg
. A= A o a &
374 (composite samples) luniAuiiaianie e
=< 1 A . a
ﬁmmmﬁmﬂuﬂaﬂ (leaflets #5@ pinnae) UL
"Yunasaanslun 17 lessAuludasdness 6 ludes
(578 2 419 = 12 lugas) wasanldludasndida
Tauwaztaalussnliwasianis unarvaasluds
g1UvzN s 15-20 o). WAIINNUWBLET IuVBIL Y
nawly  (midrib) aan wdINNANN Ta1AbuNaUGAlY
s &2 = o & o Ao & & = o
saniuduidng nasnnuiuilundaduguidng i

'
@ al

Foungmunil 65-70°C auuks uadadrlunukauds

U
'
A o v

wathdhdesRdinmnaamisengg
wndmetiluiiunazdaauinindiamshiniae
UHTANISIA AR AmENIWEINIBITNTIA Wiia
AAIAUINIMSDIIIAINITNIIAAN G INHIS B
Plant Analysis Handbook (Jones Jr. J. B. et al., 1991)



Songklanakarin J. Sci. Technol.
Vol. 23 (Suppl.) 2001: Oil Palm

652

Effect of fertilizer application on yield of oil palm
Nilnond, C., et al.

lnsdoadaadsluding H,SO, windulu digestion
block uaznaum N lagld33 Kjeldahl 'au P, K, Ca,
Mg uaz S dasdadisludnansan sduduszning
HNO, uaz HCIO, 41 nsfides aeldndiaseim K
Tagld flame photometer Ca uaz Mg lngldia3as
atomic absorption spectrophotometry "1 P 3ia31e#
135 vanadomolybdate 14 \Say spectrophotometer
waz S Jie3nzilaeds Turbidimetry Yanangudae
\A384 spectrophotometer 1w§u B finm3dasdiadng
1aai38 Dry ashing ﬁﬂmitméﬁaa’mﬁqmﬁqﬁ 525°C
win 4.5 $alue waziendazangly 1 N H,SO, ui
Jarmainiganaun slae3t Azomethine-H
wdudandedl ' 6 sdufiaodl
i 1 (T1): 1 Nomfonnuainsufia:
e @3 12-6-24 + 2% MgO
+3.8% CaO 3 nn./éiu | 'du
WaungeIIaNLaE A3 15-7-8
+2% MgO 2 nn./du 1'Uane
LADUWEFAANIY
iU 2 (T2): 1" 40% vasdanilesedui 4
£ 3 (T3): 1" 70% vasdnilaszdud 4
e 4 (T4): 1 'oudnunesinralunnen 13
289U ITINANLALTE (von
Uexkull and Fairhurst, 1991)
dslu Table 1
qud 5 (T5): 1" 130% veednailaszdud 4
U7 6 (T6): 1" 170% vaednailaszdud 4

& Xo

menda bidn T1 wae T2 ludasndad T3 uae

1Y)

T4 1JJudadatunats uaz TS waz T6 idudasnis

4 &va o o o d A a
3 NI lN1INARND I ANNITUBNNTaYAWNLANDN 1
i (replication) lagl#iduudasnliinisl e (control)
4' I U a 4 I >3 ndl 1+ % 1
Lwamumaagal,mLﬂsﬂumﬂunmmmﬂ ‘14511%@6\5’]@]’]\1“]
(lalldsirdayaluudas control ftliAiaseidayanie

aa (%

favwnudayavas T1-T6)
Han13Naaad

L. Pnamaermslulunamalun 17
42 o a
Wasunnaasslunnudasaziiyannmsig

awnsane g lululndifeedu (Figure 1, 2) wd9ani
3l Houdtsznnm 6 Wan 223N Snainaw

1 a N l&/
wanensvassnmsnemisiulusazazifiudaiantin
Py ' PO | o
Wanadwly 3 9 Fududae afhevesnimesss
loaulasnléisullaludnsn v (TS, T6) azfliSunmong
omsiuly s Wadsuiudaslasulaludasén (T,
T2) wazlailal 'Ja (control) “wSuulashlésulalu
daslunany T3, T4 azfiv3umsinemisiulueg

1 dl v + s s OI a
i:mwal,l,ﬁawvlmuqﬂiuamﬂMﬁu,a:amwm UIn
lulasiauiaagusznim 2.0-2.1% Tuwdasilalasy
Jouaziinduiszanm 2.1-2.4% lunilasnlésulalu
803160 wndasildsudeludas susumlulasian

2 ae e o an
luluiinauagneiisie 1Ny 0e (P<0.05) 1T 2.6-
2.8% (Figure 1) USununa Wad dfnagiszanm 0.14-

. o a2 ox

0.16% luwdasnlisudeludasddanintuadiod
e dyn1e 8@ (P<0.05) fiu 0.17-0.18% luuilas
nldsudeludnasn v (Figure 1) Y3nnalwun Fand
Aaglugae 0.9-1.12% luwdasildsudalusnsén J
1 QI &, 1 @ o > aa
ANAN AW IR un aa (P<0.05) 1 1.13-

Table 1 Rate of fertilizer applied in treatment 4 (T4)

Age of Palm Fertilizer application (g/plant)
(year) Urea* TSP KCI#?  Kieserite* Borate
4 2,000 1,500 3,000 1,000 100
5 2,750 1,500 4,000 1,000 80
6-8 3,500 1,500 4,000 1,000 80

* Split application 2 times at the same amount in May and November

" Triple super phosphate

2 Potassium chloride
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Figure 3 Accumulated fresh fruit bunch (FFB) yield (kg of FFB/plant) recorded during

May 1998 - June 2001 at Trang site.
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Table 2 Accumulative mean FFB yield and accumulated mean number for FFB
from the beginning (May 1998 - June 2001) and at the last 2 years of
experiment (July 1999 - June 2001) at Trang site

Treatment Accumulated FFB yield (kg/plant) No. of FFB/plant
eatmen
from the beginning last 2 years from the beginning last 2 years

T1(F) 268.4 222.7 21.5 16.5
T2 278.8 222.5 21.0 14.9
T3 338.0 284.5 25.6 18.7
T4 336.0 286.9 244 17.8
T5 331.6 278.4 22.0 16.5
T6 370.2 314.7 24.1 18.6
Control* 159.0 122.7 13.5 9.3
LSD (P<0.05) 97.3 86.7 6.5 5.4
CV (%) 16.7 17.7 17.5 154

* Control plot was not included for statistical analysis as it had only one replication and its
purpose was mainly for reference as non-fertilized plot.
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Figure 4 Accumulated number of FFB (no. of FFB/plant) recorded during May 1998 - June
2001 at Trang site.
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Table 3 Yield, main cost of production and profit for oil palm production at different rates of
fertilizer application at Trang site (Jan 1999 - Jun 2001)

Treatments Accumulated yield2 Cost of production?  IncomeZ Profit VCR”
(kg/rail) (Baht/rai?) (Baht/rai2) (Baht/rail)
T1 (F) 5,329.00 4,571.93 11,723.80 7,151.87 2.56
T2 5,410.00 4,176.59 11,902.00 7,725.41 2.85
T3 6,855.00 5,969.19 15,081.00 9,111.81 2.53
T4 6,614.00 7,347.65 14,550.80 7,203.15 1.98
TS 6,737.00 8,789.25 14,821.40 6,032.15 1.69
T6 7,452.00 10,871.28 16,394.40 5,523.12 1.51

4625rai=1ha

2 accumulated yield during Jan 1999 - Jun 2001 (22 palms/rai)
& cost of production includes fertilizer cost and labour cost for fertilizer application, weeding and

harvesting
4 average price of FFB is 2.2 Baht/kg

5 Value : Cost ratio = Income/Cost of production
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