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Executive summary

Project title : Qil Palm Improvement Project

The O1] Palm Improvement Project was supported by the Thai Government Fund during 1994-2000.
The experiments aimed to study the limiting factors for oil palm production and to develop the suitable

knowledge for oil palm management and breeding in Thailand.

The research consisted in 3 aspects : problems statement for oil palm production in Thailand.

cultural practices, and o1l palm breeding, included 11 research topics :

Research for problems statement for oil palm production in Thailand,

1 A survey of plantation area and fundamental problems of oi! palm production in Southern
Thaitand

2 Vanation in yielding potential of oil palm

Research for cultural practices

3 Effect of levels N, P and K fertilizer on growth and yield of oil palm

4 Effect of levels P and K fertilizer on growth and yield of oil paim

5 Effect of empty fruit bunches munching on yield, soil moisture and leaf nutrient contents
of oil palm

6 Predicting fresh fruit bunch yield of oil paim

Research for oil palm breeding

7 Fresh fruit bunch yield comparison between Tenera oil palm and off-types variety

8 Off-type variety as planting material of oil palm : affectation on farmer and global economic

of country
9 Phenotypic variation in F, populations of oil palm (Elaies guineensis Jacq.)
10 Segregation, correlation and heritability of agronomic characters in F, progenies of oil palm
11 Correlation, path coefficient analysis and heritability for agronomic characters

of oil palm (Elaeis guineensis Jacq.)

The results of these studies were presented in this final report.
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Abstract
Eksomtramage, T.!, Juntaraniyom, T.? , Tongkum, P.* and Nilnond, C.*

A survey of plantation area and fundamental problems of oil palm production in
Southern Thailand

Songklanakarin J. Sci. Technol., 1997, 19(3} : 381-385

Information on oil palm plantations in Thailand, particularly management and problems, is somewhat
limited. Therefore, it is necessary to find this information to improve the yield comparable to higher yields in
Malaysia. The situation and fundamental problems of oil palm production in seuthern Thailand were
identified during 1992 to 1994 with questionnaires and interviews with four different types of oil palm growers.
Some information was obtained from the Agricultural Extension Office in individual provinces. The planted
areain 1992 was 137,400 ha while the harvested area was only 95,204 ha; Krabi province has the highest planted
area accounting for 45% of the total area of oil palms. Some 4,528 holder farms (excluding area from the
Cooperatives and Self-Help Land Settlement) were represented and were classified by size. Nearly all of them

'Ph.D. (Biological Science) madwiAymand ameninmnssssnd . 33300 mu (nyasmaad) dheddn

T w vy - o - 8w -
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Oil palm production in Southern Thailand
Eksomtramage, T. eral,

382

(94 %) were medium (8 - 32 ha) and small (<8 ha) farms. These farms had a low production capacity which had
an average fresh fruit bunch yield between 11.1 - 13.8 ton ha' year. The main problems of these small farms

included low quality oil palm seedlings and oil palm varieties. The farmers lack the proper technology for
fertilizer usage and oil palm management.

Key words : oil palm, situation of production, fundamental problems

IDepartment of Plant Science, Faculty of Natural Resource »*0il Palm Research Center, Institute of Research
and Development ‘Department of Earth Science, Faculty of Natural Resources, Prince of Songkla University,
Hat Yai , Songkhla 90112 Thailand.
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Table 1. Oil palm planted area, harvested area and average yield of
oil palm grown in Southern Thailand in 1992

Planted area (ha)¥
Average
Location Harvested Non- Total area % of total yield of
area Harvested FFRB
area {ton ha)
Krabi 41,727 20,787 62514 45 11.3
Surat Thani 34,755 11,938 46693 34 3.9
Chumphon 6,246 4,458 10704 8 7.5
Trang 4,934 1,398 6332 5 13.2
Satun 4,929 2,122 7051 5 12.3
Phangnga 1,549 266 1815 1 11.2
Songkhla8 838 774 1612 1 12.5
Nakhon Si Thammarat 106 354 460 <1 11.6
Ranong 84 89 173 <1 16.9
Phuket 32 none 32 <] 28.1
Phatthalung 2 10 12 <l 16.9
Narathiwat 2 none Z <l 25.0
Yala none none none none none
Pattani none none none none none
Total 95,204 42,196 137,400 100 -
Average yield of FFB
{ton ha) - - - - 10.6¥

Y data excludes area of the Cooperatives and Self-Help Land Settlement

¥ average from 5 top locations
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Table 2 Type of oil palm farm, number of holder farmers, planted area and
average yield of oil palm grown in Southern Thailand classified by

type of farm

Number of holder farmers Plantation are ¥ average
Type of farm yield of FFB
Number % of total Area (ha) % of total (ton/halyear)
Estate company 62 1 68,762 50 134
large farm (> 32 ha) 210 5 25,452 19 i3.1
Medium farm(8-32 ha) 510 11 15,082 11 11.1
Small farm (< 8 ha) 3,746 83 28,103 20 13.3
Total 4,528 100 1 37,399 100 -
Average yield of - - - - 12.9

FFB (ton/halyear)

¥ data excludes area of the Cooperatives and Sell-Help Land Settlement
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Abstract
Eksomtramage, T.}, Songsri, N.?, Juntaraniyom, T.?, Tongkum, P.%, Nilnond, C.*
and Chaumongkol, Y.*
Segregation, correlation and heritability of agronomic characters
in F, progenies of oil palm
Songklanakarin J. Sci. Technol., 2001, 23(Suppl.): 705-715

This study aimed at evaluating the segregation, correlation and heritability of certain agronomic
characters in F, plants of oil palm (Elaeis guineensis Jacq.) which were collected and planted in 1989 at
Klong Hoi Khong Research Station, Faculty of Natural Resources, Prince of Songkla University, Songkhla,
Southern Thailand, The 1,038 palms collected at the age of thirteen-years derived from F, Tenera hybrid
plants were selected from oil palm plantations in different areas in Southern Thailand. Only one good per-
formance bunch (.e. big bunch with thin shell fruit) was selected from each plantation and four seeds per

“Department of Plant Science *Klong Hoi Khong Research Station *0il Palm Research and Development

Center *Department of Soil Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai,
Songkhla, 90112
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selected bunch were used for planting. The resulis showed that three types of il palm could be distinguished
by brown fiber ring in mesocarp and shell thickness of fruit, as having Dura, Tenera and Pisifera at 273,
49.8 and 22.9%, respectively. The presence of brown fiber ring character was controlled by a single gene pair
with complete dominant action. The action of genes controlling shell thickness in fruit was additive. High
variation was observed for agronomic charaters in F, plants, e.g. fruit weight, % mesocarp/Iruit, %oshell/fruit,
g kernel/fruit, number of bunch/plant, bunch welght and FFB yield. Correlations among these characters
and broad sense heritabilities from this study could help in parental selection in breeding program of Thai

oil palm.

Key words : oil palm, Elaeis guineensis Jacq., segregation, correlation, heritability,
agronomic characters
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Figure 1 Fruit character of different oil palm types.
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Table 1 Analysis of variance for genotypic varia-
tion in F, population of oil palm.

Source of variance df. SS MS EMS
Between oil palmtype s-1 S§S, MS, O +koG/}
Within type n.-s S§§, MS, o
lagfimuals
s = Swamriavenhdninuinln
Yazrinatan 2
(s =3 @p vhdmbniuring viuen
UBEARINDT)
= manduthimmes (. =Zn)
fii = ﬁm‘mﬁuﬂ‘fﬁwaaﬂwﬁu{:ﬂﬁuudazﬁﬁﬂ
k = L (- Znd
s-1 n.
. 910 Table 1
O2= (MS,-MS, )k
gl= MS,

-
arar

2 . s o 2 2 7
MUY A7, 13Uz inITm 2=0.10+0.5

fmiuniTstiluaieudsiude g vae
Udniiuudnssiln (937 U1 WBEABINDIY) uene
1 Table 2

Table 2 Analysis of variance for genotypic varia-
tion in F, specific type of oil palm.

Soturce of variance d.f. 58 MS EMS
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Between individual n-1 §5, MS, G.+r10.?
Within individual ~ (r-1)}n-1) SS,
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¥1n Table 2
v
Cl= (MSB - MS)/r
2
Gl= MS,
dery A7, menhawiiiuudstein = 0 _¥(0 2
+ O2)

HattazIoniol

misnszooivsnhdhiuid 2 wasmieisves
NNOIEANY 9 MAnyAs

snmamsfnEwedt sdssmnsthduiagu
Qnt‘}'a?i 2 dmInznodlndnsmzauuIYaInTa
vanwdalunatdy warnisusngraaninlo®iena
uFouiesuunnueinn  lauwuiolfuiagsn
(MU TY ustRdWDeT) ludRaIu 27.3 : 49.8 : 22.9%
A i@y (Table 3) ﬁ'omﬁwﬁﬂm'ma:Lmuaﬂﬁnzm
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marasidulafimsungliiin  Inoneiln
thdnmiagruiulodimslitnng dmluhduila
A1 sdFanaindmaumuivainsafivnsie

Table 3 Segregation of brown fiber
oil palm under study.

vann supwaiwudwierng fudmeaidslu
wiaUhdn  dnemndudnuizmanivvesthéneia
Afven As uloudpiunenuesns xdsineny
dinlodims WeiSsudisudadmluminizaiedy
sasdnsasiulsiiimaluhfniuudi 2 Few
¥ia Mnnadneedel fudaduntinazansdaen
ngrenNwan lapiiniinassusile-aundi wud
Fadauninizandvenhfuintutesneiialad
ATINUANA NN NANANUFAEIUNIINTE DAY 1:2:]
angueNIues (A1 %2 Amamldiai 0.954 an
ndY o2 neTed df 2 Faatu 5.990) Segl
Wiuh Snemsdulsiimaiivingwistiingly
thdniwinnsdanunulasiwAsegider wasd
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Bwan 1 ¢ Invnzihfniuiusiaga G lidiule
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and shell thickness in 891 F, plants of

F, Specific type in F, populations T
Chmeactens population Dura  Tenera Pisfera ~ (1:2:1)
Number of F, plants 891 243 444 204 0.954!
Segregation (%) 100 213 49.8 229
Brown fiber ring - Absent Present  Present
Shell thickness {mm) 1.7¢1.42 33209 1.6x0.7 0
Range (mm) 0-5.0 1.5-50 05-5.0 -

"Not significantly different from the ratio 1:2:1 (P>0.05)

*Mean + 8.D.
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Table 4 Mean and variation (S.D. and range) of certain agronomic characters in 8§91 F,

plants of oil palm under study.

F, Specific type in F, population
Gibarigter YAl Population Dura Tenera Pisifera
Weight/fruit (g) Mean + S.D. 11.3+6.7 13.5+4.6 10.9£5.8 8.4+10.4
Range 3.7-98.9 6.3-30.3 4.1-98.9 3.7-94.6
Mesoscarp/fruit (%) Mean + 8.D. 42.5£164 30.416.2 40.418.3 74.1+11.5
Range 13.2-100  13.2-48.8 13.3-90.8 32.7-100
Shell/fruit (%) Mean + S.D. 142493 248453 123445 0+0.2
Range 0-39.7 11.0-39.7 2.6-35.8 023
Kernel/fuit (%) Mean £8.D. 433115 45.0¢79 47.318.3 25.6+10.8
Range 0-85.8 24.3-85.8 6.6-81.9 0-46.3
Number of bunches Mean + S.D. 7.2+2.9 73223 7.6£2.6 6.4+3.8
(no/palm/year) Range 0.3-20.7 2.0-13.7 1.3-17.3 0.3-20.7
Bunch weight (kg/bunch) Mean £ S.D. 119243 13.0+3.8 12.7+3.9 3.9+4.1
Range 1.3-41.7 3.6-25.5 4.6-32.6 1.3-41.7
Fresh fruit bunch yield Mean+S.D. 92.9+437.1 98.4+31.8 100.2+33.3 70.4+41.9
(kg/palm/year) Range 1.7-237.5 27.5-204.1 13.4-237.5 1.7-182.6
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Table 5 Correlations among certain agronomic characters in 891 F, plants of oil palm

under study.
st Weight/ Mesocarp/ Shelll  Kernel/ Numberof Bunch FFB
fruit fruit fruit fruit bunches  weight yield
Weight/fruit 1
(gm)
Mesocarp/fruit -0.178** 1
(%)
Shell/fruit 0.279**  -0.769**
(%)
Kermnel/fruit 0.056 -0.875%* (0.397%* 1
(%)
Number of -0.019 -0.120**  0.033 0.131%* i
bunches
(no./palm/year) -
Bunch weight 0.052 -0.324**  0.250%* (0.292%* -0.157** 1
(kgfbunch)
FFB yield 0.032 0277 0.184%%  (0.254*%* (0.694** D482+~ 1
(kg/palm/year)

' Result obtained from 862 reproductive palms observed during February 1998 to January 2001

** Significant at P<0.01
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Table 6 Broad sense heritability (%, #°, ) of certain agronomic characters

in F, population of oil palm.

S % h?,_in % h?,, for specific type in F, populations
F, population Dura Tenera Pisifera
Weight/fruit 3.04 - - -
Mesocarp/fruit 87.80 - - -
Shell/fruit 91.03 - - -
Kernel/fruit 67.65 - - -
Number of bunches 18.22 13.03 15.62 33.59
Bunch weight 41.98 46.87 51.47 15.83
FFB yield 11.96 12.51 23.65 17.50
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I 4.' L
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Abstract
Eksomtramage, T.}, Songsri, N.?, Juntaraniyom, T~, Tongkum, P.%, Nilnond, C.?
and Chaumongkol, Y.¢

Correlation, path coefficient analysis and heritability for agronomic characters
of oil palm (Elaeis guineensis Jacq.)
Songklanakarin J. Sci. Technol., 2001, 23(Suppl.): 691-704

A study of correlation, path coefficient analysis and heritablity for some agronomic characters of oil
palm was investigated during February 1998 to January 2002. The oil palm population used in this experi-
ment was derived from F, tenera hybrids which were collected from various oil palm plantations in Southern
Thailand. One good performance bunch (i.e., big bunch, thin shell) was selected from each plantation and
four to six seeds per selected bunch were used for cultivation. One thousand thirty eight plants were grown
at Klong Hoi Khong Research Station, Faculty of Natural Resources, Prince of Songkla University, Songkhla,
in 1989. Forty five palms consisted of Dura, Tenera and Pisifera types with 18, 18 and 9 plants respectively,
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were selected by randomization and tagged for investigation. The oil palm bunch yield and yield component
characters were observed from individual palm for 4 years (February 1998 to January 2002). The bunch
composition characters were analysed from a single bunch of each palm, sampled between June to October
1999. The results showed that in F, plants of oil palm, the correlation and the path coefficient between char-
acters relating to oil yield and %oil/bunch varied according to eil palm types (Dura, Tenera and Pisifera).
In Dura and Tenera palms, the characters which gave highly positive correlation with a large direct and
indirect positive effects on ¢il yield and %oil/bunch were total bunch weight, % oil/bunch, %fruit/bunch and
% oil/fruit. In case of Pisifera palms, the characters which gave highly positive correlation with a large direct
and indirect positive effects on oil yield and %oil/bunch were total bunch weight, number of bunches, single
bunch weight, %oil/bunch and %fruit/bunch. However, from all investigated characters in F, plants, only
% mesocarp/fruit, %oil/fruit and % fruit/bunch showed the high values of broad sense heritabilities.

Keys words : oil palm, Elaeis guineensis Jacq., correlation, path coefficient, hentability
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Figure 1 Diagram of path analysis.
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Figure 2 Path diagram, standardized partial regression coefficient (b') and correlation coefficient (r) between oil yield and yield

component characters

(TBW = total bunch weight, NB = number of bunches, SBW = single bunch weight and O/B = oil/bunch) in F, plants of

oil palm.
! * = Significant at P<0.05, ** = Significant at P<0.01 (at df = 43)

? * = Significant at P<0.05, ** = Significant at P<0.01 (at df of Dura, Tenera and Pisifera palm = 16, 16 and 7, respectively)
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Table 2 Path coefficient for direct (underline) and indirect effects of yield and yield
components on oil yield for all F, oil palm types and individual type.

Correlation coefficient TBW NB SBW %0/B
with oil yield (1)
All'F, oil palm types!
TBW 0.659%# 0.346 0.263 0.023 0.026
NB 0.633** 0.188 0,485 -0.080 0.040
SBW -0.107 0.065 -0.313 0.124 0.017
%0/ 0.481** 0.022 0.048 0.005 0406
Dura type?
TBW 0.568+ 1,304 -0.348 -0.502 0.113
NB. 0.222 0.613 0,740 0.223 0.125
SBW 0.375 0.896 0.226 -0.730 -0.018
%0O/B Q797+ 0.211 -0.132 0.018 0.7060
Tenera type?
TBW 0.788** 0.854 -0.070 -0.008 0.012
NB 0.641%* 0.658 -0.091 0.106 -0.032
SBwW 0.010 0.038 0.052 -0,184 0.103
%O/B 0.380 0.026 0.007 -0.048 0395
Pisifera type? ;
TBW 0.954** 0.856 0.135 -0.024 -0.013
NB 0.748 0.555 0.208 -0.105 0.091
SBW -0.373 -0.167 -0.177 0.123 -0.152
Z%OfB 0.243* -0.039  0.067 -0.066 0.282

Character notes: TBW (total bunch weight), NB (number of bunches), SBW (single bunch

weight) and O/B (oil/bunch)

! * = Significant at P<0.05, ** = Significant at P<0.01 {at df = 43)
? * = Significant at P<0.05, ** = Significant at P<0.01 (at df of Dura, Tenera and Pisifera

palm = 16, 16 and 7, respectively)
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AllF, oil paim types' Dura type
b =1.016 % F/B (X,) b =035 % F/B(Xy)
T, = 0.305 5= 0,688 rg, = 0.279 rg=-0.142
%OB b =-0.066 %MF (X)) r=-0612 %OB b =0013 %MF(X) r = -0.073
[]] . ..
(YY) rg=0439 ry= 0.975 (Y re, = 0.877 T gy = 0.965
Residual d Residual : "
b,=1.234 %O/ (X,) b,=0947 % O/F (X,)
= (),043 . =0.006 Yy
r,, = 0.548 £,y = 0.934
Tensra l:,rpe2 , Pisifera type2 ‘

b =0.609 % F/B (X, b;=0983 %F/B(X,)

(1] L L] A
15, = 0.751 T 4= 0.183 ryy = 0.995 g 0.028

%OMB b =0006 %MF(X) r,,=0211 %O/B b ¢=0.086 % M/F Xy = 0.850
— -
re= (Y} X 1,=0067 r g = 0472
(1) . , v
% O/F (X;) Residial -\ p ,=0.017 % OF (X,)
= 0,001

£, =0.893

Figure 3 Path diagram, standardized partial regression coefficient (b') and correlation coefficient (r) between oil to bunch {O/B)
and bunch composition characters (F/B = fruit/bunch, M/F = mesocarp/fruit and O/F = oil/fruit) in F, plants of il palm.

! * = Significant at P<0.05, ** = Significant at P<0.01 (at df = 43)
1 * = Significant at P<0.05, ** = Significant at P<0.01 (at df of Dura, Tenera and Pisifera palm = 16, 16 and 7, respectively)
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Table 3 Path coefficient for direct (underline) and indirect effects of
bunch composition characters on %oil to bunch (% O/B) for
all F, oil palm types and individual type.

Correlation coefficient % F/B % M/F % OfF

with %0/B (r)
ANl F, oil palm types’ ”
% F/B 0.306* 1.016 0.045 -0.755
% M/F 0.438** -0.699  -0.066 1.203
% O/F 0.548** -0.622 -0.064 1.234
Dura type?
% F/B 0.279 0.350 -0.002 -0.069
% M/F 0.877+* -0.050 0.013 0914
% O/F 0.934%* -0.026 0013 0.947
Tenera type?
% F/B 0.751%* 0.609 0.001 0.141
% M/F 0.695*+ 0.111 0.006 0.578
% O/F 0.801** 0.128  0.004 0.668
Pisifera type?
% F/B 0.995** 0.983 -0.002 0.014
% M/F 0.067 -0.028 0.086 0.008
% O/F 0.893** 0.836 0.041 0.017

Character notes: F/B (fruit/bunch), M/F (mesocarp/fruit) and O/F (oil/fruit)

! * = Significant at P<0.05, ** = Significant at P<0.01 (at df = 43)

2 » = Significant at P<0.05, ** = Significant at P<0.01 (at df of Dura, Tenera
and Pisifera palm = 16, 16 and 7, respectively)
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Table 4 Broad sense heritability (4%, ) of yield,
vield components and bunch composi-
tion characters in F, plants of oil palm.

Characters Heritability (4, )
%F/B 0.737
J%M/F 0.974
%BOfF 0.840
%0O/B 0.286
NB 0.238
SBW 0.178
TBW* -0.070
Qil Yield 0.390

Character notes: F/B (fruitbunch), M/F (mesocarp/
fruit), OfF {oil/fruit), O/B (cil/bunch),
NB (number of bunches), SBW (single
bunch weight) and TB'W (total bunch
weight)

* : Assume the value as 0

Fanduds  wudrdneusiminmeaodomue uaz
wefidudindumzats Sddnfenunn  sungind
iasunaindnemsdinann dildbrosaninwaadion
W wfedegs  Silusnsznudadnsrdaniwanan
uasniiteaaniduvsiunisdold (Hardon, 1976) dwu
fneoziafidudnamzatn uasilefidudvinuiu/us
fRdarimItignaaneRugnITNuuIniIeg
fompdasiuinorulueda (Van der Vossen, 1974;
West et al. 1976; Ahiekpor and Yap, 1981) & wmiu
1h&miurieRames wuidnsmdie g fidldnina
nensgrensriaiaii Wl sdminnzaistonue
Smaunzans daminmeans wediiudintumeann
uszilniiiudna/mean urdnemsdulngidainia
dwnnﬂmqﬁuqmwéﬂ anvinansmsulofifudna/
NERIL INHANIANIERTIM IAILNAANTINULNTIN
wwaninrestrduiiuudsssialugszrinadioadu
funsfinmedeil  TasliSmandutndufiiudoys
wannin (B2 uazame, 2544) wui thdaniaduuss:
PRANAIDAIINITAIDNDANNARTNTINUKINTINTDY
Sheosiuaunzann Wiminmeann usskanBansann
WANATINY Tﬂtzé’ﬂﬁm:ﬁﬂé’m‘nn’nd’mnaﬂmqﬁuq~
AIINgs uazAATR TR @enIDasu et i
RAGI UATINIUDT A Snemzdimin/mzans  dam
tduinluyiafifiian fe Shumeitwaunsan

anl

L]

MNEaNMIANEEIIN AradiuiTewing
dnEoan g waAdNUIE AN IdumefiAnfo iy
wanBaiuT usswlafidudisiumeane lugndad 2
wnarEutia ﬁumjﬁ’u-ﬁﬁmaqmﬁmfﬁﬁ’u (97
eI uariAmeT)  IwhfuiuTuriagn uas
KBTI é’ntrmzﬁ'i’\ﬁ'mj';ﬂ'nﬁmsmﬁﬁ’ﬂLﬁan LR
Mlinardmiauindugsduds dminnzaodomnm
wehidudiniumears  wefidudunmears  unss
wefiduditives lssnindnyoedangaiianine

z 1 -, .“ L > -
SRR L FURZN N DONADNANRAN 1IN ﬂ']H‘lULhélJ



147

3. @avauAsuni mn.
-] - ‘-‘ s
M 23 @Tufay) 2544: thdminiu

andudus MIBANTTEUMI WasdATIN S ILNBEANIIHUEN TN
703

B3z enaumnug wazAn

yturiafidne dnessindinriinmndaden
wazfnamlinandainiuhdugedude dminmzane
Fomua Smannzang iaminmeans wafiiuiini
neany unnUeTiuANR/MEAD
fmiudaTnistigneansiugnITsuuInit
TesdnumIAN g ifIge 'l.l‘é'lﬂt}n‘i%’ﬁil 2 vouhfnrindu
Teun wehdudiloindwus wehiudiium uss
wWefiudnameas  damdnunuziug Sdidasims
feneanniugnsuAaudnedieniun

fAndnssudizma

anzfidoravaunm aminmduaramaiund
Ingnremaing Abimuaibayumsddonneulanm
urndnszind 2537-2543 tulasensuudgaiadin
nonAnvnsthduiaii watusvounm soitidoaane-
voslte aneninenIsIsNTA Aeiuayuaniufivgn
thimindunsldlunmanss

BAEIIEIB

NINIGEIM AN 2541, ﬁ‘mu:ﬁwmmﬁ;nmﬁuﬁwﬁuadw
gnfasuRzmanzas. WANLS, njanny.

afy Yundnzan. 2540, aRAITIATIZRLEZIMUNIGN
530, vitnlrsRud ingYauiwity e, npmnny.

f1r  nmmaamd. 2528 malSudgisfindniniu.
3. meemuaIund 7(4): 471-479.

o wnmumaiue] el maeed  Tiswed dunidsu
Usziin noann FoTadl aunr uas pagns onena.
2544, nanszasd andining uasdamitiianes
NHAUNTTHIBIRNHUEAN Y 'luqn-ﬁ'uﬁl 2 ud3
@i, 2. sevemaiun ann. 23 (Sifies)
whfainiu: 705-715.

gIna gUARENA. 2526. SHRNMIINUNUNINARDY (8N 1.
ENNATEENLIN, NTINW Y,

AlneumIggiamaneas. 2544, sGANIINEATINI
Uizinaing thwizUgn 2543/2544. 1anaiad@nis

WNBAT LATA 972544 NIEN3INERIUASANNIN,
n'(\'lLﬂW‘l.

Ahiekpor, E.K.S. and Yap, T.C. 1981. Heritability,
correlation and path coefficient analyses of some
oil palm breeding populations in Malaysia. In:
The Oil Palm in Agriculture in the Eighties.
Volume I (Eds. by Pushparajah, E. and Soon,
C.P) A Report of the Proceeding of the Inter-
national Conference on Oil Palm in Agriculiure
in the Eighties. Kuala Lumpur, June, 17-20, 1981:
47-60.

Allard, R.W. 1960. Principles of Plant Breeding. John
Wiley and Sons, Inc., New York.

Ataga, C.D. 1995. Character interrelationships and path
coefficient analysis for oil yield in the oil palm.
Annuals of Applied Biology 127: 157-162.

Becker, W.A. 1984. Manual of Quantitative Genelics.
McNaughton & Gunn, Michigan.

Corley, R.H.V. and Gray, B.J. 1976. Yield and yield
components. In: Oil Palm Research. (Eds. by
Corley, RH.V.,, Hardon, J.J. and Wood, B.1.),
Elsevier Sci. Publ. Co., Amsterdam: 77-86.

Hardon, J.1. 1976. Qil paim breeding introduction. In:
Oil Palm Research. (Eds. by Corley, R.H.V,,
Hardon, J.J. and Wood, B .J.), Elsevier Sci. Publ.
Co., Amsterdam: 89-108,.

Hartley, C.W.S. 1977. The Oil Palm. Longman, London.

Johnson, H.W., Robinson, H.F. and Comstock, R.E.
1955. Estimates of genelic and environmental
variability in soybeans. Agron. 1., 47: 314-318.

Li, C.C. 1956. The concept of path ccefficient and its
impact on population genetics. Biometrics 12:
190-210.

Meunier, J. and Gascon, J. 1972. General scheme for
oil palm improvement at the IRHO. Oleagineux
27:1-12.

MSTAT, 1993. A Microcomputer Program for the
Design, Managemant, and Analysis of Agronomic
Research Experiments. Michigan State Univer-
sity, Michigan.

Obot, B.O. and Fakorede, M.A.B. 1990. Interrelations
among vegelative, yield and bunch quality traits
in short-stem oil palm progenies. Euphytica 46:
7-14.

Ool, S.C., Hardon, J.J. and Phang, S. 1973. Variability
in the Deli dura breeding population of the oil
palm (Elaeis guineensis Jacq.). 1. Components
of bunch yield. Malay Agric. J. 49: 112-121.



148

Songklanakarin J. Sci. Technol. Correlation, path coefficient analysis and heritability
Vol. 23 (Suppl.) 2001: Oil Palm 704 Eksomtramage, T., et al.
Ooi, S.C. and Bin Ngah, A.W. 1977. Oil palm breeding-  Van der Vossen, H.A.M. 1974. Towards more efficient
some aspects of selection. In: International selection for cil yield in the oil palm (Elaeis
Developments in Oil Palm. (Eds. by Earp, D.A. guineensis Jacq.). Agric. Res Report No. 823
and Newall, W.) The Incorporated Society of PUDOC Wageningen.
Planter, Kuala Lumpur: 58-67. West, M.J., Ross, I.M., Obasola, C.O. and Kako, H.U.
Singh, R.K. and Chaudhary, B.D. 1979. Biomelrical 1976. The inheritance of yield and of fruit and
methods in quantitative genetic analysis. Kalyani bunch composition characters in the oil palm-an
Publishers. New Delhi. analysis of NIFOR main breeding programme.
Tan, G.Y. 1978. Genetic studies of some morphological In: International Developments in Oil Palm. (Eds.
" characters associated with yield in oil palm by Earp, D.A. and Newall, W.) The Incorporated
(Elaeis guineensis Jacq.). Trop. Agric. 55:9-16. Society of Planters, Kuala Lumpur: 95-105.



151

unagil

¢ = <o o ! = =y 3 : o o
nnHaMsANHuMITgvelasanms “maliulsanemurarasveahauinin dilins
@ ¥ o ar = a :’ a ar o K o [
flododedifialunisnaathdantiiuveslne  uazminsaWsmesdauilumsdamsaaunaznisyiy
a o a uy o 3# ar 5 4 4 o =5 <o EAE o Y 3 3 74
dysiugihamhdulalussdunii dweranuinnnufinuitolunil anuzditelAinounsaiug
5 as 9/ w2 & o a’.: - o s ¥ =
IMAwnuasns gdseneums Wnfnet wasdnizinys falugidlvesnis@nuvmounsnanudis ms
o = = 4 1 = o 3 :' ar ar ar
dszgudnuuinms waz msHnsusuRsnwneana luTadmsndaldminiuldfuineasnsuazin
= 3 3t ] < aa o ] 5/ W w3 4 ° 3 = =a 1
Jns Inethauda  ethalstmukanisitedendndedulunaiadensdnuisuiudesdinisdnuse
: ' 3 - = =4 "1 [ ] ) o a o o :u & :
Tetwdedios uaslinnuazdoanniu Tagmwiziadonmsanumdumsiliuliaugihduninhniy
o - d o = 1 o Y- | y H LI L A = g o o
Sufludedimssuiunsaell Trovhimsdafonduno-unwug (Pisifera-Dura) 1WBRARMAANUT QD

»
Aaumnes wazdgnnageudnonmsdiedudiduanimnatenvedng  aiamsdiulgalsean

4 = o X u,.: :Iy 4 ¥y ¥ o w o s uy o 1
NsNIveR31 uazid@eos arugiuly nslimenssud lvilgmannudaiugihdminiuvesneas

L TRIREE



15

=5 =
MIANHIN 2

anuudsdsindumsldnandavesthaniingu



17

anuulsdsrulumslurananvesthduiini

wr =Y = a Qs Qs d o <

Sienad dunsien® Uszhe neem? Tu¥ay fiauuns
<
uaz §9¢ tenaunsuuyg?

Abstract

Juntaraniyom, T. ', Tongkum, P. !, Nilnond, C.* and Eksomtramage, T. *
Variation in yielding potential of oil palm
Songklanakarin J. Sci. Technol., 1995,17(3) : 251.259

A study was carried out at Krabl Province to investigate the variation of yield and yleld components
of oil palm. One hundred and fifty flve 5 years old paim planted in Tha-zae soil series were observed. The study
was super inposed in a randomized compiete block design with nine replications, Data on bunch number per
plant, bunch weight and percent of productive palm were recorded from June 1993 to May 1995, The
distribution of fresh fruit bunch and bunch weight were between 38 to 150 bunch/hectare/month and 556 to
2569 kg/hectare/month, respectively. The variation of yielding potenttal of each palm was also high and ranged
from 0 to 14.5 bunch/paim/year. About 82 % of observed palms produced 3.5 to 9 bunch/palm/year. The
number of fresh fruit bunch/palm was highly correlated with the weight of fresh fruit bunch/patm (r = 0.30*)
* but did not correlated with fresh fruit welght/bunch (r = -0.15™).

Key words : oil palm, variation, yield, yield components

10il Palm Research Center, Institute of Research and Development,’ Department of Soil Sclence, ? Department

of Plant Science, Faculty of Natural Resources, Prince of Songkls University, Hat Yal Campus, Songkhls,
901160.
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Table 1 Statistical analysis of bunch production of oil palm averaged from

June1993 - May 1995
MS
3::::;0(:: d.f. Bunch number Bunch weight Reproductive palm
(noJ/raifmonth)  (kg/rai/month) (% frai/month)

Replications 8 37.8™ 7518.2~ 170.5~
Among months 11 255.8%* 82516.2%* 1799.3%*

Error 88 34.0 9295.1 144.0

C.V. 458 459 36.7

ns = Not significant, ** = Significant at P > .01, C.V. = Coefficlent of Variation
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Figure 1 Monthly variation In number of FFB (fresh fruit bunch) of oil palm averaged from

2 years (Junel993 - May 1995)
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Abstract
Eksomiramage, T.!, Juntaraniyom, T.2, Tongkum, P.? and Nilnond, C*
Effect of levels N, P and K fertilizer on growth and yield of oil palm
Songklanakarin J. Sci. Technol,, 1997, 19(3) : 271-288

The effects of N, P and K levels on growth and yield of oil palm were investigated at the Agricultural
and Technology College Plantation in Krabi province in July, 1993. Six-year-old palms were planted on the
Tha-sae soil series (Typic Paleudults; Fine loamy mixed) with spacing 9 x 9 x 9 m. A randomized complete
block design with three replications was used. The treatments included three different rates of N, P,0, and
K,O (kg palm™ year") as follows: low (T,) 0.4, 0.4 and 1.2; high (T ) 0.8, 0.8 and 2.4; and recommended rate
(T, 1.2,0.67 and 2.4, respectively. The application rates of T, and T, were changed to 0.4, 0.4 and 1.0; and 0.8,
0.8 and 3.0, respectively, in the second and third year. For the first year of yielding, all treatments gave similar
yield responses ranging from 12 to 14 tons of fresh fruit bunch (FFB) ha* year. In the second year, the oil
palm started to respond to fertilization and the FFB vields (ton ha™' year') were 22.87 for T, 20.38 for TJ and
16.24 for T . Both T, and T, had significantly (P<0.05) higher FFB yield than T . The rainfall distribution in
the second year was poor, resulting in decreased FFB yields. The yields were between 9.05 to 10.82 ton ha**
year” in the third year. However, T, still gave the highest yield.

'Department of Plant Science, Faculty of Natural Resources **0il Palm Research Center, Institute of Re-
search and Development ‘Depariment of Earth Science, Facuity of Natural Resources, Prince of Sengkla
University, Hat Yai, Songkhla, 90112 Thailand.

1Ph.l)". (Biological Science) minivifiymian auzninonisssund Hna Giine) 'ma (nvasmaad) dhoide
thduthiiu driipidounsviann *Ph.D. (Soil Science) MATNEIRMan’ AUENININISIINNA umInodonavarussund
snnemalng Samdaasvar 90112
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Regarding the economic return for the 3 years experiment, T, gave higher net benefits than T, and T,
about 5,056 and 10,112 bahts ha', respeclively. A net negetive income (-2,114 bahis) was obtained when ne
fertilizer was applied to the oil palms.

Key words : oil palm, fertilizer, yield, economic return
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Table 1. Rates of fertilizers and amount of available N, P,O, and K O appiied in the

experiment

Fertilizer application (kg/palm/year) Available nutrient (kg/palm/year)

Treatments
21-0-0 20-20-0  0-0-60 N PO, K,0
first year application
ik, - 2 2 0.4 0.4 1.2
T, 2 4 4 0.8 0.8 2.4
s 2.52 3.35 4 1.2 0.67 2.4
second and third year application
T, g 2 1.67 04 0.4 10
T, - 4 5 038 0.8 3.0
T, 2.52 3.35 4 1.2 0.67 24
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Table 2. Initial chemical properties of the sail used in the experiment

Soil depths (cm)
Soil properties
0-15 15-30 30-50 50 - 100

pH (1:5 soil:H,0) 5.49 5.43 4.96 5.36
EC (dSm™) 0.15 0.15 0.12 0.11
Organic matter (%) 0.64 0.39 0.26 0.21
Available P (Bray 2) (mg kg") 6 4 4 4
Exchangeable cations (cmol(+) kg')}
(IM NH,OAc pH7)

-K 0.10 0.07 0.07 0.07

-Ca 1.13 1.04 1.04 1.11

- Mg 0.38 0.31 0.35 0.54

- Na 0.14 0.14 0.14 0.14
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Table 3. Monthly rainfall distribution (mm.) at the experi-
mental site during July 1993 - June 1996

Year
Month First year Second year  Third year
(1993-1994)  (1994-1995) (1995-1996)

July 264.5 254 220
August 174.5 430 266
September 253.5 211 260
October 426 335 320
November 130 138 244
December 270 B0 0
January 0 0 21.5
February 48 0 3.5
March 268 131 0
April 215 65 417
May 270 105 74
June 282 118 220
Sum 2604.5 1867 2046

Table 4. Analysis of variance for leaf area and leaf dry matter weight
derived from 17th frond of oil palm during the experiment

MS MS of

Bonrckaboaddation  df of leaf area leafl dry matter weight

11&' 221 33( lll 22.f 33\1
Replications 2 0.16% 0.18= 0.05= 0.02® 0.01® 0.03=
Treatments 2 042= 0.53= 057 0.6 017  0.20=
Error 4 0.17 036 036 0.03 0.13 0.09
C.V. (%) 732 799 747 7.00 1141 933
u = Recorded at 29 January 1994 . = Not significant
¥ = Recorded at 26 July 1994 C.V. = Coefficient of variation

¥ Recorded at 7 April 1995

Rgalunnaisvasmaiualadn dindbihdaniaiu
H 1 =l » 1 1} 4. :’ Lo L : .
Alinmstddows wdy anadodminuiuasvuily
ERERET

Table 6 wuinamwiluidf 2 ssduoilSinarialx
nandaiminnzaiwdvan (fresh fruit bunch: FFB)
daianarinell uandAUNIIEAR (P<0.05) dIuanmme
fu 9 luudaeditinnsdlifenusendieiunisada

3. naveaszAumsiFiurenaniavesthdaningiu
HENTITIATIERNIAD R BOIA NHUENIINEA TN
Ardasnunislinandauashsunitiuluusarduandu

AamdTEntvasanuulsuIIntssuaasanrmeui
% 1 uaz 2 deAlndidoedn sniululdn 3 Adlenduyse-
antvasanuuisUsuegluinmaifginit 2 Jusn Tey
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Table 5. Mean of leaf area and leaf dry matter weight derived from
17" leaf stalk of oil palm at different times of observation

Characters/ ' Mean
Treatments (T) 1 2¥ 3V
Leaf area (m¥17* frond)
T1 5.50 7.80 8.50
T2 5.70 775 8.10
T3 5.18 7.05 7.63
Control* 4.95 5.99 6.74
Leaf dry matter weight (kg/17?" frand)
Tl 2.61 3.14 3.31
T2 2.85 142 343
T3 2.39 3.01 293
Control¥ 2.33 2.81 2.48

¥ = Recorded at 20 January 1994 ¥ = Mean from 4 palms and excluded in
¥ = Recorded at 26 July 1994 analysis of variance
¥ = Recorded at 7 Apnil 1995

Table 6. Analysis of variance for agronomic characters of oil palm in each year

MS
Source of Number of FFB  Weight of FFB/bunch Yield of FFB/ palm
variation 1% nd 3rd 1% 0d 3ed I 0 e

year¥ year” year¥ year' year” yearY year’ year? year

Replications 2 0.1® 4.1 02® 34« 93° 355~ 21.8% 634.1* 156
Treatments 2 0.3 39= Q3= 29 |4 32« 87.6= 17825 131.7™
Error 4 14 1.5 1.6 2.8 1.3 17.8 1214 2259 836.0

C.V. (%) 174 158 296 117 6.1 26.3 11.3 104 409

¥ = July 1993 - June 1994 * = Significant at P < 0.05
¥ = July 1994 - June 1995 e = Not significant
¥ = July 1995 - June 1996 C.V. = Coelfficient of variation

Snymrdmunzmodedudadussimindeninzas ua:nw'li’ﬂu'lué’mw#uuzm (T) Tamaweludd 2
iidszAntussrnainismgand 2Bundssnm mslidolusanfgednamlidneasnanfionsaothdy
2 i1 wardnmuznandeanzatmhiudeisnanidedsl  dewsnenideligendimislilsludanuunin 2.49 Au
AdustAniuasanuulninugnd 2 Busn dsznn deienmined udlidaruuandvdunteadauncly
4 \in (Table 6) snpmkanianzamhiniaianaridelginimialede

AnoapvosdnumzA1e 9 dindndidu usasln  Iudninidite 6.63 dudatenaiRal Fdnuuaneng
Table 7 wui‘nmﬂﬁﬁlulué’m‘nﬂqa (T,) Wieofsues  Aun1aada (P<0.05) ﬂm“:’uﬂﬁufwﬁuﬂﬁﬁnw‘ldﬂﬂmu
fSowmizeng 9 vasudsstlganinialaaludnsie (T) wu'imnﬁ'nvm:ﬁfhm%’a"zfoi.wn'hmﬁuﬁﬂmﬂﬁﬂuad'mmn
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Table 7. Mean of agronomic characters of oil palm in
individual years of observation

Characters/
Treatments (T)

* yearV

Number of FFB (no./palm/vear)

Tl 7.0
T2 6.8
T3 6.3
Control¥ NDY

Weight of FFB (kg/bunch)

T1 13.2
T2 15.2
T3 14.4
Control¥ ND"

Yield of FFB (ton/ha/year)

Tl 13.05
T2 14.30
T3 12,91
Control¥ ND¥

2™ year? 3¢ year¥
64 43
8.7 4.5
7.8 39
0.2 0.02
18.1 14.8
19.4 16.3
18.5 16.8
16.5 9.8
16.24" 958
2287 10.82
20.38» 9.05
0.48 0.03

= July 1993 - June 1994
= July 1994 - June 1995

= Mean from 4 palms and excluded in analysis of variance

v
u
¥ = July 1995 - June 1996
o
L

= No data available

udirdainasmnssdudanieludd 3 duads
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ieadf 1 ussizanm 1 wihwedi 2

diavinisdinnsiandonddm (covariance ana-
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Table 8. Combined analysis of agronomic characters of oil palm

Source of df MS

variation Number of FFB  Weight of FFB/bunch Yield of FFB/palm
Years"(Y) 2 28.0° 44.0m 122394
Replications/year 6 1.5 16.1™ 223 .4~
Treatments?(T) 2 1.6™ 6.2 1124.6™
YxT 4 L5 0.7 4417
Error 12 1.5 7.3 396.8

C.V. (%) 19.5 16.6 19.1

G Tests for the hypotheses using the Anova MS for Rep/year as an error term

u

Significant at P < 0.05
Significant at P < 0.01
Not significant
Coefficient of variation

[ | O | Y T 1}

Tests for the hypotheses using the Anova MS for Year x treatment as an error term

Table 9. Mean of agronomic characters of oil palm after combined

analysis
Mean of agronomic characters
Treatments Number of FFB  Weight of FFB  Yield of FFB
{noJ/palm/year) (kg/bunch) (ton/ha/year)
Effect of years
1# year 6.7 14.3 13.4°
2™ year .7 18.7 19.82
3" year 4.2" 16.0 9.8
Effect of treatments
T1 59 15.4° 13.0
T2 6.7 17.02 16.0
T3 6.0 16.6* 14.1

Munatia Ao 17.0 use 16.6 nn.AsntamINgIdy
Fgenimslifeludaids (T) Ystano 1-2 nn. de
i ] ] -l us o ]
nzate ueriAuuananatimbdaynaia (P<0.05)

4 uamau:ﬁ’umﬂ%’ﬂuﬁamnﬂéumtﬂawauﬁmm
sgamnslulunnmaludil 17
HANY IR TISINRAA NI RAUAT g U
Aersiineon 2 of lasafisndudiodonuninan
2537 uaradef 2 Wuidaidaunmnen 2538 wududas
sfiiudatnlmnTiersiuimunaa s sedu

Jednnadulidnamiitumngamd 9 uly
WANAAUNWADA (Table 10) ArduUItAnivasAm
wasnmnmsiereiluafausn wrs 37 NPK
(#nly) usz B deélnSifoetn Apdizum 5 - 7%
g1y K(3nununanly) uss Mg fegeagsznin
13 - 16% suarduysingvaeniiuutsusimen
m¥iwssituafid 2 wud smomaluludawlngide
Aeudednimaiinasiadonanuin ontiusi B #iil
frgenhnsiiensiafouinidnden
fednvenFumsge i 9 uly useslu
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Table 10. Analysis of variance for leaf elements content derived from

17" frond of oil palm

MS

Source of variation N

K K Mg B
(rachis)

First year recorded"
Replications

0.002™ 0.0001™ 0.043™= 0.033" 0.001™ 3.530~

Treatments 0.016™ 0.0004" 0.006™ 0.009* 0.001™ 1.098™
Error 0.019 00002 0.008 0038 0.00t 1.068
C.V. (%) 550 7.63 773 16.65 1395 7.28

Second year recorded ¥
Replications

0.009= 0.0001™ 0.006™ 0.005= 0.002° 1.021>

Treatments 0.018™ 0.0001™ 0.001™ 0.006" 0.001= 4.731™
Error 0.003 00001 0.003 0.015 0.0002 1.245
C.V. (%) 249 272 586 11.86 4.58 8.07

¥ = Recorded at 18 January 1994
¥ = Recorded at 7 April 1995
= Significant at P < 0.05

Table 11 wuitsinmshinmedluafousnmilsaeln
é’ﬂﬂﬁ"qq (T,) uazdmiiuusin (T, Suualiuvinlg
Ummsmomrdminglulusinmasludi 17 gendams
1‘&'1101*14.5’9\71175'@?'1 (T, lﬁaﬁﬂmﬁmﬂzﬂmﬁﬁ 2
vudmnsiemrTiuluivisadindinsiianesiluads
winlunndnedls
ﬂ"lI.QalUU’IN"II‘HH’IQB'IH”H'F‘IIﬁﬂﬁ\ﬂ‘]nn'ﬁLlﬁﬂ‘u
Wiouszniensdimreily 2 ade nud 5RE M
sassnunlunnias 16un s1g P, K(sanly), K(3n
ununatslu) N, B uss Mg Teildanss -23.41, -17.89,
-10.25, -6.58, -4.76 une -0.27% awdnyu (Table 11)

5. wampuunumaAsEgiannnlFlaszduma q
Aldsreeleililussdudre 9 sdoruse
lunisldtly Awssddadivfvuandu Table 12 wui
nmstsijeluszduda (T) azilenldanodn 9 dwinsn
320% (sum of expense) oﬁ"ln'hn'n'lﬁﬂuluvé‘um (T,)
ﬁ‘-n‘r:'l-m]u'lm*ﬂuuw-m (T,) am.mw 3,220- 5,064
vindsianar$ usziilasandldsions 3 0 wuda
milislussdudseddumulunniadindiniliolu

ng

C.v.

Not significant
Coefficient of variation

AUuaTTTALULNsgs 12,271 uar 11,648 uan
dawenan§
dmiuneldildnnniamothduasudssaysg
waaslu Table 12 Wavinaussluninfuisnsnda
sanvtl@ioldand (net retirn) 3nnrvIBUAEY
wuheldgnisnmanofiluiumnussii 3 va
NNUUSIBLIENIN 21,947 - 24,310 nndaienms uae
15,385 - 18,394 umdaisnaninmddy naslddalu
1..ﬂm1'ﬂa11:1‘16\q'nnaqvmwn’:ﬂ-mlm'nqua-
sAuuuEMY a'w.ﬂu‘lﬂqnnmnmﬁnnmaﬂuﬂn 2
wuimalifelussdudldinnldqnidege o 27,608
vmdaionend  luumefinsliolussdugouassedy
uusibiliaoldand 38,879 uny 34,646 1ndeianan’
AL WaRvansarmolEgmisnninendy
¥ 3 1 vosusiazurae wm"nw'lﬂﬂmﬁnmﬂ-m;luh
numumman fa 66,079 v mdBianA1S voiEfinas
'luﬂulmmuqu uazazdvuunilineldanim 3 9
T 81,583 uar 71,978 umeaisnan i@y
amq'l'mmumamuammmmhqm (net
benefit) -m'lﬁ'i'mﬁu'lmﬂm'ﬂnn'lw'mmauaumu

. TYATH
1 19 a1

HATIA
drasilinls
128% va
7 n13l9):
flagnid
oluissdu
Amdu 8
st b
30,061 1n
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Table 11. Mean for leaf elements content derived from 17 frond of

oil palm
Treatments are
Leaf elements Recorded at Mean Critical
levelV
Tl T2 T3
N (%) 1 2.40 252 253 248 2.50
2 2.23 238 235 232
9 decreased -7.08 -556 -7.11 -658
P (%) ¥ 0.21 020 0.18 020 0.15
2 0.15 0.15 0.15 0.15
% decreased -28.57 -25.00 -16.67 -23.41
K (leaflets) (%) 1 1.10 1.12 1.18 1.13 1.00
2¥ 0.91 094 094 093
% decreased -17.27 -16.07 -20.34 -17.89
K (rachis) (%) 1 1.11 1.20 120 117 1.30
2% 1.00 1.07 1.08 1.05
% decreased -9.91 -10.83 -10.00 -10.25
Mg (%) 1Y 0.27 029 024 027 0.24
24 026 025 028 026
% decreased -3.70 -13.79 +16.67 -0.27
B (mg kg" 1v 14 14 15 14 16

2¢ 13

% decreased

-1.14

13 15 14

-7.14 0 -4.76

¥ Recorded at 18 January 1994
¥ Recorded at 7 April 1995

¥ Data from Ochs and Olivin (1976)

neymAlE e s tulluannslieluasey
dniiinlsgnigega Ap 17,315 vnseienmy Andn
128% vawrinlagnadldninnslaslussdvunsiluso:
AmalEdslustdugednilsqnidadn 122% voq
lsgnEAldannilielussduuuniy o 2 nald
oluaziusialsirnlagndangn A 22,529 tindaionand
Aailn 87% wasrlagnidlasannisladslusedy
wnir Murasfinaslidslussdugaliilsgnigega
30,061 undeianans Amlu 116% vewiligniald
vnmaliloluasdvuunin Wi 3 wodimslidslu

sedudalsiilsqngeqn Fogonimalieluszaudu 9
sthaauta lnsfidlignigefis 11,207 vindowanany
Amdu 170% vesrilsgnifldnnniala)oluszdy
unzin

WoRssmmaswmdtlignide 3 9 vosusss
wise Wiy malialusedudndinilsgniagrenitems
bidsluszdugonszazdunuiy As dnlsgnigond
nralEalussduunsiite 5,055 vmdsenet’ ued
mlagnadninslieluszduge 5,056 vindsienns
dnfudutrfuillinaald)uinowuiwatn 2 3



Table 12. Net benefit of oil palm production during 3 years experiment (July 1993 - June 1996)

Expense (Baht/ha)

Fertilizer  Labor cost Labor cost Sum Yicld of FFB  Return Laborcost for  Net return Net benefit

Net benefit

Treatment cost for fertilizer for weeding (4)=(1)+  (ton/ha)  (Baht/ha) harvesting (Baht/ha) (Baht/ha) of
{nH application 3 (2)+(3) (5) {6) (Baht/ha) 8) = "= T, (%)
(2) =[($)x1900] (7) =[(5)x200]  (6)-(7) (8}~ (4)
year 1
T, 2,970.00 400 1,500 4,870.00 13.05 24,795 2,610 22,185 17,315.00 128
T, 3,940.00 400 1,500 7,540.00 14.30 27,170 2,860 24,310 16,470.00 122
T, 6,494.13 400 1,500 8,394.13 12.91 24,529 2,582 21,947 13,552.87 100
Control ND ND ND ND ND ND ND ND ND ND
year 2
T, 2,778.88 800 1,500 5,078.88 16.24 30856 3,248 27,608 22,529.12 87
T, 6,517.50 800 1,500 8,817.50 22.87 43453 4,574 38,879 30,061.50 16
T, 6,494.13 800 1,500 8,794.13 20.38 38722 4076 34,646 25,851.87 100
Control 1} 0 1,500 1,500.00 0.48 931 96 835 -665 -
year 3
T, 2,778.88 800 1,500 5,078.88 9.58 18,202 1,916 16,286 11,207.12 170
T; £.517.50 800 1,500 8,817.50 10.82 20,558 2,164 18,394 9,576.50 145
T: 6,494,13 800 1,300 8,794.13 9.05 17,195 1,810 15,385 6,590.87 100
Control 0 0 1,500 1,500.00 0.03 57 6 51 -1,449 -
sum of 3 year
T, 8,527.76 2,000 4,500 15,027.76 38.87 73,853 7,774 66,079 51,051.24 111
T, 18,975.00 2.000 4,500 25,475.00 47.99 91,181 9,598 81,583 56,108.00 122
I 19,482.39 2,000 4,500 25,982.39 42.34 80,446 8,468 71,978 45,995.61 100
Control’ 0 0 3,000 3,000.00 0.51 988 102 886 2,114 .

ND = No data ,* sum of 2 years
(1) = cost of Tertilizer 21-0-0 = 3.3 Baht/kg, 20-20-0 = 6.6 Bahtkg, 0-0-60 = 4.2 Baht/kg, (2) = labor cost for fertilizer application = 400 Baht/ha/time
(3} = labeor cost for weeding = 750 Baht/ha/time, (6) = price of FFB = 1900 Baht/ton, (7} = labor cost for harvesting = 200 Baht/ton of FFB
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1IeNnuImIn 2,114 uvindaisnani
ImIniwamInanes

thd i niwduRedudnaigoritmdufionan
monoecious Aafivanandafusttenenduioagaunt
damuludmdsriu dAmiusannsting (hermaphrodite
flowers) wunwusonuin Tunnanramiluvsnidy
£ 1 venan uiinlindavionue lnpurstaatationde
wgaie (abort) 1 (Hartley, 1988)

infayaniisFnnluvesthduiniulung
nanaviluIn (Brzustame, 2537n) wu‘n'lunnmmnm
maumunum-mﬂqme'luam:mw 24 - 29 m\ﬂ.una
durpl (Missznin 2 - 2.4 valudadion) anlu
FuthduinuAldlundnse Hitesmrinimngiey
WauduAlulaiinisoanasn (floral phenology) woy
himiduiSntahmely 2 nedeidon #ildesd

HAnwwinau (von Uexkull and Fairhurst, 1991;
Hartley, 1988) dousaslu Figure 1 Faimnindtuun
mum-ﬂ*mammmﬂme\amum1.u~mummaan‘lﬂ
4 szoy Ao

1. 1ton3uifamnon (floral initiation stage)

2. stuzinvuswAYanan (sex determination
stage) Waud 14 navanGuiaaiean

3. szyzaonuu (anthesis stage) Waudl 36 nas
nduAemeannioldinan 22 IAOUNRIIINTLE
AMUALNAYaRDN

4, 1.ﬂ~mumm (harvesting stage) mawn 44
visnndmAnmeannioliiann 8 e naINInE
AaNUIU

wiinwi R lulafluntssanranvest duiaiu
AeuATze I ufaaiaan awfvssosfudodasldiom
WIS 44 dau (wIavasnm 3 11 7 Wau) Tudsiam
ﬁ'qntihffan‘ﬁwwaqmmauqm'iumnﬁ'uhéu. g0

€——status of floral phenology of oil palm

before experiment (von Uexkull and Fairhurt, 1991)

Floral Sex
initiation determination

U’ differentiation U

0 4 8 12 16 20 24 28

>| < three years observation of ——>
this experiment
Anthesis Harvest

‘U pellination 'U

32 36 40 44 48 52 58 60 64 68 72 78 B8O

IIIIIIlIllIll[IIllllllIllIIllIIllIllllll]

Number of Number of Abortion |Bunch rotﬂ First year ﬂ Second yearﬂ Third year ﬂ
flowers defined female flower of female results results results
defined flowers failure
<€ > | € > 1 € >
effected on effected on effecled on
third year second year first year
yielding yielding yielding

Figure 1. Comparison between status of floral phenology of oil palm before experiment and

the results of this experiment
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wedan (UIuImUasn1InIznusadHu), mﬂ.ﬁﬂu way
MITANMTEIMNAN  ARAAIUANLNTHNNIAUENTINTAY
WHALNANDIRTAHANITNUBH NIABNI TR UNTBAR
FIUTU, IUIBUBENIVIHENARTBITERANANTE  Tulu
S muaraHRantainanuadtduitiu (von Uexkull
and Fairhurst, 1991; Hartley, 1988)

A - - + LA a o wr

WiaRiv st anesalslnadiinSoufsuiy
Aluladluniissnaanvasdrduwduudyr AU
m3lddoizaudne 9 1 3 sy (T, T, uas T,) Wi 1
A4 2 uszDf 3 urdnduduidlaniaianineluly

PV 4
Ustlomiaon

4

1. msldadoludd 1

1) Wwamsadgdulanedidu uasnswamavas
aeenfiisiulndludd 1 (zwinningien 2536 -
Sauiou 2537 wioidoud 44 - 56)

2.} WHan3aiuesninen Teaan uasnain
Thdniidniuadsuduthdnitiudowdminimeses
(fouft 0 - Fauit 44)

& mﬂéi]u'lu'ﬂﬁ 2

1) Womanaigidulaneddiu uasmavamizes
aaanfiietnlmiluif 2 (szadndauningien 2537-
Snuipu 2538 wiadaud 56 - 68)

2) Wemas3iguesminen Toaan uasmzats
ThduAideiuuiunduhdsinfshadoudt 13 -
\Foul 44 + 12 \deuueifi 2 (1@aufl 44 - 56)

3. nsldileludli 3

1.) Lﬁlﬂn’lﬂ‘i-‘itylﬁutﬂﬂ"h‘lﬁﬂﬁu UaTMIINAUY
vosmmaniatulndluif 3 (szwimdeuningren
2538 - fiquwinu 2539 winifaud 68 - 80)

2) nﬁan‘mﬁmvaw‘man, daNaN UHINEATY
Uhdnfifeiuedousnthfniviswiwdend 25 -
Foudl 44 + 12 Wouveadd 1 (foud 44 - 56) + 12
Wenvasiii 2 (@audi 56 - 68)

inkaminanaslunfaiisziindinilidy N P
war K lusrdudin qo wazssivuunir Srademaniy
@ulaludnsncvasiuiluwaniminusislusnnisly
# 17 Liuandreiuadasuda Tngliuandafuimeda
(P <0.05) %aaaﬂﬂﬁmﬁmwﬂuﬂm von Uexkull and
Fairhurst (1991) fisnsemlfiiasomindeds 9

ﬁtfluﬁaﬁhﬁ’ﬂnaamﬁuﬁ‘nﬁ’ua:ﬁnnn‘s:vmﬁ'amnﬁq
wulavmadrduuatlurenndudes udssdnanizm
ptasdan ANIunIanansasna AR i
atwlsfimudoisuifisuszninshdniviudlusing
Ilowesduhduidnsla)oludasdn 9 Auae
minasasluaiodanduinislioludaren 9 du
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afvFarudaisutuudaeiliidnisldds (Table
wne 7 '[ﬂm‘s“‘mﬁuuaﬂaqm’mu.mnvi'lwmmwﬁl
azsurwlndf 2 winlfszszsdiznm 15 i@
(Figure 2) un:mwumnﬁhwméqnﬂﬁaoﬁla'q311
sardinasdauiwiiosrorn mniiu Gsannds
ﬁ’uq'lwnﬂﬂENn'ﬁmamuawmuﬁm‘f’xﬂ’uﬁa P us: i
Anlfimumdolmnm 2 3 Jafunstaeu (O
et al., 2540)

WaRsrsmnfanTWne nEauastduriqius
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wazdmaunzang luandnfuneaddlunndanese
uanadanm W oluduinszinadaniwsrnuasm
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u’mun'n mumwu'ﬂu (Table 7 ua: 9) dmiuma
amﬁﬂunamu‘mmmumauuazmwunnzmmhmm
Wnazuamebifusasniuluild 3 ussddaly o
mMIRauILasieIgasainan widunsateudwd
#palfiaiwinniy 2 D (von Uexkull and Fairhur
1991)

n"l'ihlﬂ:ﬁ.ﬂl.lﬁ!i (T,) m'lmﬁnanﬂnmnuﬁ'm
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(Mutert er al., 2540; von Uexkunll and Fairhur
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Figure 2. Monthly accumulated yield of FFB of oil palm during the experiment

founsiln, Table 1) lifieavinldnandavssnduiniu
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Abstract
Eksomtramage, T.!, Nilnond, C.?, Juntaraniyom, T.?, Tongkum, P.* and Sangkaew, S.5
Effect of levels P and K fertilizer on growth and yield of oil palm
Songklanakarin J. Sci. Technol., 2001, 23(Suppl.): 661-677

The effects of P and K levels on growth and yield of oil palm were studied at the Agricultural and
Technology College Plantation in Trang province in October, 1993 using eight-year-old palms planted on the
Natham seil series (fine loamy, mixed, isohyperthermic Oxic Plinthudults) at the spacingof 8.5x8.5x8.5m.
A factorial experiment in randomized complete block design with three replications was used. The four
treatments consisted of the combinations of two fertilizers: P (2 levels; 0.4, 0.8 kg P,0 /palnvyear) and K (2
levels; 1.2, 2.4 kg K, O/palm/year). All treatments were applied the same rate of N (0.8 kg N/palm/year). The
growth and oil paim yield were recorded for 4 years. The results showed clear effects of high P and K levels
on growth of oil palm. Although the number of fronds did not differ, leaf aren, leaf dry matter weight and
leaflets of 17* frond tended to increase. The high K level tended also to give an increased FFB yield in years

'Department of Plant Science *Department of Soil Science *0il Palm Research and Development Center,
Faculty of Natural Resources, Prince of Songkla University, Hat Yal, Songkhla, 90112 *Department of Plant
Science, Agricultural and Technology College, Trang, 92000 Thailand

'Docteur de IUniversit¢’ de Rennes I (Sciences Biologiques), 384mannansd maivifvmond ’PhDLSoil Science), 384
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2, 3 and 4. However, the effect of P levels on FFB yield of oil palm varied over the years. Considering a suit-
able rate of fertilizer application in terms of economic return, the low fertilizer rate {P 0.4 kg P,0/palm/

year, K 1.2 kg K,O/palm/year and N 0.8 kg N/palm/year) gave the highest profit, although it resulted in the
lowest FFB yield.

Key words : oil palm, fertilizer, growth, yield, economic return
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Table 1 Rate of fertilizer and their available nutrients N, P,0, and K,O applied in

the experiment.

Fertilizer application Available nutrients
Treatments | P 1 Kl (kg/palm/year) (kg/palm/year)
evels VS 72100 0460 0060 N PO, KO
Tl P1 K1 4 0.9 2 0.8 0.4 1.2
T2 Pl K2 4 09 4 0.8 0.4 2.4
T3 P2 K1 4 1.8 2 0.8 0.8 12
T4 P2 K2 4 1.8 4 0.8 0.8 2.4
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Fafiutudng daufigunnil 65-70°C anusis ua
v’hath'lu'?'luﬁquﬁmﬂnmvﬁ'ﬁmﬂ:ﬁﬂ?mmmqmwn
Ay

vadedwlufivassidoaudaidn
SiansiimbntiiRnidiesinans anningins-
513N (HeMe Rt e miilandandadne
ludao H,SO, windiu 1 digestion block uasndum
Tulansu (N) laol$33 Kjeldahl swnaavoads (P)
Tnunai@on (K) uunilidon (Mg) deadrstsludae
niansudndiuszndin HNO, uar HCIO, vivavsd
dgosaawldinniieazini K Tagld flame photometer
usz Mg lasliadoe atomic absorption spectrophoto-
metry §miu P WineilasdT vanadomolybdate 14
w3y spectrophotometer dwiuluzan (B) vna3
deomandnleolasds dry ashing vmsiandasdied
gEunqil 525°C wau 4.5 wu. uaziendacaslu I N

H,SO, uiriamaimiganauuselaedd azomethine-
H

- o
HauasI91i

v dow
L amwrnasuiidmfglutlaimanes
L1 aulidnalszmisvesdiu
anruzaeduiduAuyauIrion (fine
loamy, mixed, isohyperthermic Oxic Plinthudults)
- Jd x = L] L 1 .S

duduniiiaduimuning aamﬂuﬂmuau Loamy
. --l’ d. 3 L o o
Plinthudults  efiAuiiiauniniznoeglunialé
sz 131,250 14 18y, 2534) namihesievau
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Tudinusiuun 0-15 s, uss 15-30 1. (Table 2) wuh
fufAisdwiiunsa (pH 4.41-4.56) JuTnadunia-
Fagan (0.38-0.66%) Udnmnaavaiafiiuyazlom
fwan (3-6 mg kg Viumlnunsioniuanudos
8@ (0.06-0.09 cmol(+) kg™) Uinnuanidsun
wanwasuldmnats (0.53-0.55 cmol(+) kg?) uas
Wimuunii Saufusnuld ouldga (0.50-0.52 cmol(+)

kg"

I o | P - - =

NI BLNEUNUUTNITMUIUNRTIIN
swemlas Rankine ust Fairhurst (1999) vosfuh
YgnihdainTudsil UfAe@wiunia (pH 4.2-5.5)
dunivian 2.60% visavadaidulizloml 20 mg
kg InunaiBoaunuamuaswled 0.25 cmol(+) kg uns
sunihiduniiuanionld 0.25-0.30 cmol(+) kg

Table 2 Initial chemical properties of the soil used in the experiment.

o g Soil depths (cm)
of propertles 0-15 1530  30-50  50-100

pH (1 : 5 soil : water) 4.41 4.56 4.5 4.50
EC (dSm-1) 0.07 0.04 0.04 0.03
Organic matter (%) 0.66 0.38 0.29 0.25
Available P (Bray 2) (mg kg") 6 3 3 3
Exchangeable cations (cmol(+) kg)

-K 0.09 0.06 0.06 0.06

-Ca 0.55 0.53 0.46 0.57

-Mg 0.52 0.50 0.53 0.73

-Na 0.05 0.05 0.06 0.04

Table 3 Amount of rainfall and distribution at Trang experimental site during 4 years observa-

tion.
1994 1995 1996 1997
Month Amountof No,of Amountof No.of Amountof No.of Amountof No.of
rainfall  raining rainfall raining  rainfall raining rainfall raining
(mm) days (mm) days {(mm) days {(mm) days
Jan 0.0 0 5.3 2 0.0 o 0.0 0
Feb 0.0 0 0.0 0 0.0 0 12.3 6
Mar 67.0 2 65.0 4 13.0 1 8.0 1
April 11.0 2 46.0 2 280.5 12 43.0 3
May 99.5 5 75.5 8 126.5 11 27.0 3
June 216.0 12 90.0 8 191.5 10 89.0 ]
July 254.0 22 205.5 10 88.5 9 136.5 7
Aug 255.5 21 363.0 19 260.5 15 472.0 11
Sept 322.0 20 275.0 11 146.0 13 178.0 9
Oct 214.5 13 262.5 18 170.0 il 131.0 7
Nov 300.5 20 307.0 14 155.5 13 52.0 2
Dec 66.0 1 72.5 9 190.0 g 210.5 12
Total 1,806.0 118 1,767.3 105 1,622.0 103 1,364.3 69
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B3z tenaumsuupg unzaue

12 Uhnmuasminszasvenndiluiud

NADI
U?mmua:nwm:‘nuumffmumaﬂ
sz messsliiintuindoyasislufuinasss
dududdauuniiag 2537 fudautunan 2540 &
uaddlu Table 3 wudn UInIMUATNIINIEIBUDIHL
T 3 Jusn (w.a. 2537-2539) ddnvoclndifseiu
Piumsdusinegienitg 1622-1806 un/A dimam
Suruanagizuing 103-118 wd srRduiuinidu
snegszninidanseuiviuan A miulia 4
(W.e. 2540) RHUFTHIRBASNIINITIILYBINUAINAN
uandeandoya 3 Tusndman Aoluisuimiusan

1364 anA wasiiwaududuan 69 WA Ui
Hulngas 6 deuuinvesdannnde Suduin 184.3
3. HEMAINTNIINITVIVTBIHRRR AN D VBTN 4 ¢
wniudu Reiidussiiaansinnindaunngnad
aaitlo
2. waveaszAumsidlde P uaz K sAenis
windvinvenhduhiiu
nmaivimauntluszan Tnodulsina
Wwf 17 venduidulwidounninen 2537 Hunae
T 0 udtudmammsluiAuiunn 3-4 {dew (Table
4) wui dsIeudfisussnindmensefiszasam
Woriu munluazanilauuandeiustasun

Table 4 Effect of Pand K fertilizers on accumulated number of fronds
of oil palm during 4 years observation.

Date Potassium Phosphorus rates Mean Control

rates P1 P2
18-Jan-94 K1 0.00 0.00 0.00

K2 0.00 0.00 0.00

Mean 0.00 0.00 0.00 .00
14-Jul-94 Kl 10.92 10.88 10.90

K2 11.05 10.41 10.73

Mean 10.99 10.65 10.82 10.25
27-Sep-94 K1 17.17 16.58 16.88

K2 17.21 16.45 16.83

Mean 17.19 16.52 16.85 16.50
19-Dec-94 K1 21.92 21.79 21.86

K2 21.92 2135 21.64

Mean 21.92 21.57 2L.75 20.75
4-Apr-95 K1 2792 27.67 27.80

K2 28.08 27.98 28.03

Mean 28.00 27.83 27.91 26.50
6-Jul-95 K1 32,75 31.96 32.36

K2 32.21 3176 31.99

Mean 3248 31.86 32.17 31.00
3-Oct-95 K1 40.42 41.36 40.89

K2 39.39 39.90 39.65

Mean 39.91 40.63 40.27 38.00
17-Jan-96 K1 47.62 48.20 4791

K2 47.00 47.02 47.01

Mean 47.31 47.61 47.46 45.00
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Table 4 (Continued)

Potassium

Phosphorus rates

Date Mean Control
rates P1 P2
15-May-26 Kl 55.45 55.71 55.58
K2 54,59 54.96 54.78
Mean 55.02 55.34 55.18 51.78
1-Sep-96 K1 64.41 62.91 63.66
K2 64.70 64.02 64.36
Mean 64.56 63.47 64.01 59.50
3-Nov-96 K1 71.12 70.70 7091
_ K2 69.31 69.69 69.50
Mean 70.22 70.20 70.21 65.00
4-Mar-97 K1 76.08 76.63 76.36
K2 74.60 75.25 74.93
Mean 75.34 75.94 75.64 70.00
1.Jul-97 K1 22.87 83.34 83.11
K2 81.01 81.87 81.44
Mean 81.94 82.61 82.27 76.25
1-Oct-97 K1 90.75 91.50 91.13
K2 88.76 89.62 89.19
Mean 89.76 .56 90.16 84.50
1-Mar-98 K1 99.04 09.58 99,31
K2 96.60 97.76 97.18
Mean 97.82 98.67 98.25 90.00

'[au%'m'mma'lua%iqaﬁ'm (@ouiluau 2541) iy
e wmomazanagizning 97-99 ey Aallue
1981971 50 idau (ndudl 18 antan 2537 B 1
fiuaey 2541) wisAmbudnadsiuannaiianly
Tmatadan Yizanm 2 nsluafien dawtnduiilifing
Addoesfimaunsludninhiuildds
Fmiudnymsanily dwitnudiely Smam
luden sanmwlud 17 sasthfwinfi Wmnaiufin
37U 6 AT ABEATEHZIIAINTINAREY (Table 5) nu
SmhéuinatuiunaliuRssesusunsdnszdunislide
P uszlle K Tnsdosnumenudly dwsthusisly uas
Fwanlugen venhufladuls P daluszdu P1(0.4
nn. PO/AuAl) usils K golussdd K2 (2.4 nn.
K,0/éwA) funaltudvlidnenedindraintuile
wWRsusudnhdauilaiie P gelussdu P2 (0.8 nn.

P,0/#u/Al) uszldiulls K aluszéu K1 (1.2 m
K,0 /w/d) atinlsfinmusmsiwmsinwaifng
fifimednensdmiuandiatuda siamtnudolue
maluft 17 finmsduindayseiigaie (20 aaw
2540) dawindni bidinsldduneimasig@ulah
Snmsimily saminudely wasdwawludessainm:
Wil 17 dnhdnddmsldelugnadivssnaiud
dioya Fairhurst (1999) TIIUI n'm'ﬁm_,tﬁufma
wduiduesfuaznaunilsfazusiidetszinanl
mildisqemisvoshdninin  Sadsadiosiua
vossgpmaludiuthin ussuinodoildsisunng
matanplkiuh niniieswgnisaduioelsiom
Aadgwiniu fltfisBmmetmiiudau
sornigivlnuszmalinanBavoeurdanindi v i
1hdan ssosUgmmIssiuvuiudulIzeng eahi
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Table 5 Effect of P and K fertilizers on leaf area, leaf dry weight and number of leaflets of 17™ frond
of oil palm during 4 years observation.

= i
Year/Treatments Leaf area (m?) Leaf dry weight (kg) number of leaflets
Pi P2 Mean Pl P2 Mean Pl P2 Mean
18-Jan-94 K1 7.34 6.63 6.99 2.84 2.74 279 28850 279.00 28375
K2 7.30 6.41 6.86 3.16 2.68 292 293.50 277.50 28550
Mean 7.32 6.52 692 ° 300 271 286 291.00 278.25 284.63
Control 5.74 2.29 270.00
31-Jul-94 K1 774 7.13 7.44 322 3.00 in 313.50 30350 308.50
K2 3.07 7.22 7.65 3.60 307 . 334 32250 29500 308.75
Mean 791 7.18 7.54 XS | 3.04 322 318.00 299.25 308.63
Control 6.07 2.57 295.00
' 4-Apr-95 K1 8.95 8.23 8.59 3.37 3.04 3.21 311.00 30750 30925
K2 9.46 8.41 8.94 3.88 330 3.59 32150  295.00 31025
Mean 9.21 832 8.76 3.63 317 340 316.25 30325 309.75
Control 7.78 2381 298.00
18-Jun-96 K1 9.64 8.66 9.15 3.89 3.57 3.73 338.00 33000 3400
K2 9.21 9.25 9.23 4.16 3.60 3.88 339.00 323.00 331.00
Mean 243 8.96 2.19 4.03 .59 .81 338.50 326.50 33250
Control 71.51 2.53 320.00
4-Mar-97 K1 10.61 9.51 10.06 4.17 378 3.98 331.50 325.00 32825
K2 10,77 9.87 1032 4.48 396 422 34350 32400 33375
Mean 10.69 9.69 10.19 433 3.87 4.10 33750 32450 331.00
Control 7.90 1.21 311.00
20-Aug-97 Kl 10.76 9.63 10.20 4.05° 3.9%* 4.02 32550 31300 319.25
K2 11.02 9.84 10.43 4.46" 4.21° 4.34 331.50 317.00 32425
Mean 10.39 9.74 10.31 4.26 4.10 4,13 328,50 315.00 321.75
Control 821 2.97 311.00

Significant different by Duncan’s multiple range test at P < 0.05

) 1 [ ] - [ - > - L ¥ - ¢ &
MIARLAINI LY NIRUNET ARTAY uasUTaiiie  HanfancaiossussesfUIznounandaya LA T
T - - Lo, ] =y [ o - o p
Pumsiarasovaslfiisdeiuisniing  Alss P uss K Wesdufiunndrein (Table 6, 7)

; [P (] - d. ] J ) oas 1 » o 3 . - o
Nuildduitnisld v vinadaaslads armtues  nudbdaneasdainglidanuuandraiunteada
sraeiild diudn (Hartdey, 1977; Tan, 1977; Tan,  snviudnsmsilefiiuddnihduilinondn (Table 6)

et al. 1981; Foster and Dolmat, 1986; von Uexkull dlaRerandsnatsvesdnsmeeng gdHsn
and Fairhurst, 1991; Rankine and Fairhurst, 1998, (Table 8, 9) wm"lmmauauawmmﬁmfﬂx‘fudams
1999; Tang, et al., 1999) 141)p P uss K Wasdudre g uduanfdumninesse

3. wavesszdumiliilu P uas K denandn & TaowanBenzmesatdmininluduanivinandnm
wazsaflszneunaninvenhduhii pYf3tnin 1,374-1,540 nn/13A) (Table 8) unsms

HANIIATIERAINULTYIINBBIENNME  asuauBsdon1TlEln P unt K lutsdudieg GFudu
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Table 6 Analysis of variance for fresh fruit bunch (FFB) yield and yield components of oil palm in P x
K fertilizer trial.
Mean square
Source of : F 3
ot df FFB Yield % Reproductive FFB weight Number of bunches Bunch weight
(kg/rai) {%) (kg/palm) (no./palm) (kg/bunch)

Replication 5 347226.612™ 1.056 555.563 0.8042= 1.930"+
Factor A (Years) 3 10646207.859%+ 677258+ 17033.967%* 17.313*= 133.813**
Factor B (P levels) 1 4483.759 32.982%* 11720 0.393»= 6.495
AB 3 529621.362° 4]1.35] 847.378 1.8052= 1.0420+
Factor C (K levels) i 6333194.365m 15.464* 1013.09= 1.446+ 0.113
AC 3 542944.649 18.767*=* 868.716 1413 8118~
BC 1 6748.920™ 1.635 10.800~ 0.002== 0.276"
ABC 3 98009.188+ 21.199* 156.817** 0.4012= 1.9047s.
Error 75 412456.384 2.550 659.932 1.167 5278
C.V. (%) 32.64 10.63 32.64 3144 10.17

n.s. = Not significant, * = Significant at P < 0.05, ** = Significant at P < 0.01

Table 7 Analysis of variance for fresh fruit bunch (FFB) yield and yield compo-
nents accumulated for 4 years of oil palm in P x K fertilizer trial.

SeuEce of Mean square of accumulate for 4 years
variation df FFB Yield FFB weight Number of bunches
(kg/rai) {kg/palm) (NoJ/palm)
Replication 5 1388906.440™ 2222.250%% 3.2150
Factor A (P levels) 1 17934.778"= 28.689%+ 1.571=
Factor B (X levels) 1 2532774.366" 4052.360+ 5.7820+
AB 1 26995.998=+ 432020+ 0.008%+
Error 15 1242758.159 1688.429 4.200
C.V. (%) 14.17 14.17 14.91

Faaniuluii 2 uae 3 Fleidludisemwh M manesssdi 4 a'm-:m..nuﬁlﬂnmlﬁ'lnnannnn.mu
apusuasrsmaldfuiinhfiniuiisadiunasasuin aﬂﬂ‘mumuuqﬂqma nlids P Aile ATImMEg
waannfEnldudssm 15 e (T3 uasams, mvm 0.4 nn. P,O/I3AY (xéu P1) uaznslie K
2540; suinl uazamie, 2544) nanBanzarvaniiély nus.aummmmqmnﬂ 2.4 nn. K,0/N3A) (3ssu
U 2 usz 3 agsewin 1,792-2,059 mn /A usz  K2) uaziinialids N lussduuSunsigemts 0.8
2,645-3,195 nn. /13 awdvu  mimeuanosies  nn A TasnmalifjeluazdinFnungawrsdingy
ihdaitudamslite P usclussdurieg usnume Vinandanzmssaurdnininadsluis 2 uns 3 ge
HOHBANSRIARTEIDN 4 WUl HERARRAASIINLAS figa unzlinandanzaioansoy 4 qmqma 8,200
Indifsviunaninzedii 1 Sidlidesvinravesnns a3 uanﬂnun'n'lﬁﬂulm-ﬂmhmmma'm'n
Watngmsalisatil Fnfedunssaiilugsrag ansdissaniesiussauinmmna I Rinunza
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Table 8 Effect of P and K fertilizers on fresh fruit bunch (FFB) yield and % repro-
ductive palm of oil palm during 4 years observation.*

FFB yield % Reproductive palm
Year/Treatments (kg/rai/year) (% /month)
Pl P2 Mean P1 P2 Mean
1# year
Kl 147533 1,60633 1,540.83 17.62 14.84 16.23
K2 1,333.04 1,41592 137448 15.10 15.36 15.23
Mean 1,404.19 1,511.13 1,457.66 16.36 15.10 15.73
2™ year
K1 2,036.46 1,60525 1,820.86 15.63 16.32 15.98
K2 2,081.63 1,979.00 2,030.32 15.97 15.19 15.58
Mean 2,059.05 1,792.13 1,925.59 15.80 15.76 15.78
3~ year
Kl 2,669.79 2,621.21 2,645.50 16.06 22.74 19.40
K2 3,346.33  3,044.17 3,195.25 20.57 23.52 22,05
Mean 3,008.06 2.832.69 2,920.38 18.32 23.13 20.72
4" year
K1 1,30242 1,77296 1,537.69 7.38 6.42 6.90
K2 1,439.79 1,74%.30 1,594.55 7.20 10.50 8.85
Mean 1,371.11  1,761.13 1566.12 7.29 8.46 7.88
Accumulate for 4 years
K1 7,484.00 7,605.75 7,544.88 - - -
K2 8,200.79 8,188.39 8,194,59 - - -
Mean 7,842.40 7,897.07 7,869.73 . - -
*1* year = January 1994 - December 1994
2% year = January 1995 - December 1995
3 year = January 1996 - December 1996
4® year = January 1997 - December 1997

dnlinfiniiudimtnuilugeign sofudema
insasiminuislueslfidudriifenstsadu
HamAanzauanvasduiuule.  Seaaandaeiy
Corley unzaAme (1971) Zakaria ussams (1991)
ﬂunu'nmmnuaunwaeﬂmumuunam:l'lm',lu P
munqnummmmﬂ-ﬂﬂu N ativatfigana tumenseiu
Fawinlle P Livisene drduinsiuiachinovaues
fam3ldiJs N Mohammed ussamz (1985) 110474
41 mlisvenh@niuiuedwiiuszinsnmiuii
spsiilstieaunnresiunntels N, P us: K &9
Taolls P sslidvunfaminidufinadtenndde N

uaz K (von Uexkull and Fairhurst, 1991; Rankine
and Fairhurst, 1998; 1999) uanmnummauﬁum
'ummaumuunamﬂﬂﬂu P uwuaqnum.mn-naq
Awdlign ﬂum‘lm-ummauaumnnm-:'hmnunn
n..muanumumuu‘lﬁqqn'nnumnnunm‘h (coastal
soil) Yszwm 1-2 nn./fwA)
Anaduefiiudduihduilinsaianzats
anAiRenvondninii (Table 8) wuiluild 3 &
Anadowefiduddmnduiluanianzansa/idon
Qe egaenine 18-23% uamsADd 1 usz 2 T4
wnwofiSuddunduilinandansaosanion oy
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Table 9 Effect of P and K fertilizers on yield components of oil palm during 4 years abservation.*

FFB weight Number of bunches Bunch weight
Year/Treatments (kg/paim/year) (NoJ/palm/year) (kg/bunch)
Pl P2 Mean P1 P2 Mean P1 P2 Mean
1% year
Kl 59.01 6425 61.63 3.03 336 320 19.52 18.63 19.08
K2 5332 5664 5498 262 291 277 20,23 19.25  19.74
Mean 56.17 6045 5831 283 314 298 19.88 1894 1941
Control 13.00 1.00 13.00
2™ year '
K1 8146 6421 7284 358 283 321 2241 23.18 22.80
K2 8327 7916 8122 352 348 350 23.53 2253  23.03
Mean 8237 7169 7703 355 316 335 2297 2286 2291
Control 22.48 1.25 17.98
3" year
K1 106,79 104.85 10582 428 431 430 2493 24.66 24.80
K2 133.85 121.77 12781 525 478 5.02 25.49 2535 2542
Mean 120,32 11331 11682 4.77 455 4.66 2521 2501 2511
Control 7.55 0.50 15.10
4™ year
K1 52.10 7092 6151 209 3.02 256 2449 2227 2338
K2 57.59 6997 6378 261 331 296 23.23 2188 22.56
Mean 54.85 7045 62.65 235 317 276 2386 2208 2297
Control : 3.78 0.25 15.12
Accumulation for 4 years
K1 299.36 304.23 301.80 1298 1352 13.23 - = .
K2 328.03 1327.54 327.79 1400 1448 1424 - - -
Mean 313.70 315.89 31479 1349 14.00 13.75 - - -
Control 46.81 3.00 - - -
*1%year = January 1994 - December 1994
2% year = January 1995 - December 1995
3% year = January 1996 - December 1996
4* year = January 1997 - December 1997

; ol il ¢ A2 . b E o ;
wnie 15-16%  dmilfl 4 ddwsduwefifuddn  winfiliuimmimasssiuhfminindnmIsouauew
o - - . [ 1 u o . - 1 |
UrdnAlHanEencarosaifiondnge agitnin 6-8%  nalie P uas K luszdudng énfige uszifuel
sundndnmrasfustnounakiensaoas  Inddmdudneoefivululdf 4 anciudhrosiomi
Uhdidi 1t Snzosviaminmemesa/dud 31um nzats weedi 4 dimslsnalsgindifnuauziami
vza/fu/ uazimin/mzats (Table 9, Figure 1,2)  meatw vo9Df 1 usnasenIinDnh 3 vszum 2-3 mn
i € > e - ] L - - - -~ '
o thdmiiudnimausussdonslile P uss K neatw @nfwavess P szdu Pl us: K 3zab K21
- [ o . B b s
Tundudieg geliunndnencluii 2 uez 3 Taslull  wwoltumbimdnsasiminnsasaa/du/dl 9w



63

2. gavaiuadumi anm. uaveizAule P uas K demnainidviauazmsbinandavenhduiiy
4 - v -
19 23 (aiiuiuey) 2544: thdniaiu 673 53T lenaunTunug uazAn:

5

300

250 o

FFB weight {kg/palm

o ; ' ; ’

T T "

Jan-94 Juk 84 Jan-95 Juk95 Jan-96 Jul-96 Jan-97 Juk97
Month-year

Figure 1 Accumulated FFB weight of oil palm in different treatments during 4 years ob-
servation
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Figure 2 Accumulated number of bunches of oil palm in different treatments during 4 years
observation
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nzane/AwA usstimin/meany aahduinduAnii
FarsuludA 2 uez 3 veamImanas dauuhduiniu
Ahidnsldosensaaniimanay wumndnsmei
AstLsafusznanasianzsssadaidmn
4, wavsdszaumilyo P uay K Asydunm
'ﬁmmm's'lu'lumnmﬂm‘% 17
HANTTILATIEAAINUUIU IR BIGNEME
vnmsqamsislusinmelui 17 vasfaiuiu
Asulo P us: K luszduiiuanaiedu (Table 10)
wuhiinimsigemisiulusashdniudulng
Lifinmuandaiunieada oncinuianmog K was
Mg Tassadonianm K Wlufunahingeduidlondu
13501)e K sxduge (3tdu K2) danudinmsa Mg Tu
lundufuualinaans (Table 11) Fedlifiudsaau
driuslunisauizningg K use Mg soaafasiv
Nnunaasvyay Chang usz Chan (1981) uns Foo uac
Omar (1987) &m3uuiuimsiq N uss P luly wuin
fidunmdoudnenediluliil 1 uas 2 udAnduludd 3
uaz 4 msfisng N WlufiBanoAndundinld
i N 'lué'wnmﬂnnﬂti"ua'mﬁunaLﬁ'mmmnnnmm
ntladls P uaelia 1 use 2 warinlifinniuaues
aghaiABamnTznheds N uss P Ald #wmin B luly

anmisled 17 seahdniuiuwuhdvinmdeud
asfilueanzd) oS sudisuUSumsqaimy
d199 Wlusinnanimasasifusnnuizanfined
AAnwwinau (Ochs and Olivin, 1976; Rankine and
Fairhurst, 1998) wuduiiumsgamns N, P uaz K
Tulusnramanaseei eglussduiln§idomiodnd
f-hmm:ﬁuﬁmnﬁﬁﬁnmmﬁamﬁnﬁ'au (Table 11)
pviuianmsig B Siddrdindhauninzaunin vl
isswintunimanashifinislads B dwmiuudnini
flifinsldloiaonrannimanas wudSuimsy
a3 N usz B luluddrdaniduninzaaann dw
Viwmsiq P, K us: Mg Wwluaglussauslndidoei
ANNEAN
5. Wisufivuraasuunumatasygiaan
msltile P uas K sxdunie g
Wawdsuifsunsnsuanuanizda;
sswiusilialdgailianee 4 U (33 usshoe
2545) Auneldfinsasnsansaissadninig
anpaszanaat 4 O (Table 12) wudnastd)sludar
6;%3@1 (1zdu P1K1) famsldds P Aifarduyin
5191 04 on /A (1) unsmisldills K Adued
Yinmsigamis 1.2 an A4 (K2) uazifinagll

Table 10 Analysis of variance for leaf nutrient elements from 17" frond of oil palm

in P x K fertilizer trial.
Source of HIEHH SGUATE
variation af N Leaf P Leaf K Leaf MgLeaf B Leaf
(%) (%) (%) (%) (ppm)

Replication 5 0.062* 0.000 0.004%+ 0.001~  13.721+**
Factor A (Years) 3 0.426** 0.005**  0.060** 0.032*%*  25.020**
Factor B (P levels) 1 0.002"+ 0.000 0.025 0.002~+ 0.000
AB 3 0.009>> 0.000 0.001°= 0.000 0.918*~
Factor C (K levels) 1 0.001® 0.000 0.021* 0.020%* 1.0159==
AC 3 0.009°~ 0.000 0.001 0.000 0.403"=
BC 1 0.0222+ 0.000 0.043* 0.001"= 1.375
ABC 3 0.003"+ 0.000 0.013+ 0.001°+ 0.4207
Error 75 0.012 0.000 0.006 0.001 1.869
C.V. (%) 473 7.71 8.76 12.48 10.550

n.s. = Not significant, * = Significant at P < 0.05, ** = Significant at P < 0.01
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Table 11 Effect of P and K on leaf elements content derived from 17* frond of oil palm during 4 years
observation.*
Year/treatments N (%) P (%) K (%) Mg (%} B (ppm)
Pi P2 Mean Pl P2 Mean P1 P2 Mean PI1 P2 Mean P1 P2 Mean
1* year
K1 223 221 222 017 018 018 095 080 0385 034 035 035 14 15 15
K2 220 225 223 017 017 017 034 090 087 031 034 032 15 14 14
Mean 222 223 222 017 018 018 0357 085 086 033 034 034 14 14 14
Control 2.10 0.16 1.21 033 15
2™ year
Kl 217 218 218 0.7 016 016 092 083 088 034 036 035 12 13 12
K2 211 221 216 016 0.16 016 09 092 091 031 031 031 13 13 13
Mean 214 220 217 016 016 016 091 088 089 033 033 033 12 13 13
Control 1.85 0.15 1.11 0.35 11
3% year T
Ki 245 242 243 019 019 019 095 096 09 031 035 033 12 12 12
K2 240 236 238 0.18 019 019 102 098 100 031 030 031 13 12 12
Mean 242 239 241 019 019 019 099 0.97 098 031 033 032 12 12 12
Control 2.20 0.15 0.31 .35 15
4% year
K1 244 239 242 016 016 016 055 084 090 027 028 028 12 12 12
K2 244 248 246 016 0.16 016 091 092 092 025 023 024 13 13 13
Mean 244 244 244 0.16 016 0.16 093 088 091 026 026 026 13 13 13
Control 1.91 0.20 0.93 0.41 12
Critical level 1** <2.50 <0.15 <L.00 <0.24 <16
2hx <2.30 <0.14 <0.75 <0.20 <8
Jurns 2.40-280 0.15-0.18 0.90-1.20 0.25-0.40 15-25

* 1% year recorded at 18 January 1994, 2™ year recorded at 10 April 1995
3™ year recorded at 15 March 1996, 4* year recorded at 15 March 1997
** From Ochs and Olivin (1976)
*** From Rankine and Fairhurst (1998)
*ee Optimum values for oil palm (Rankine and Fairhurst, 1998)

N lwadinfinmmgemis 0.8 nn /A iudand 7 17 veshdudiniu 18anuhdad 185uds P ge
A INT I TUNaRBLUNUgIge (10,852 uym/ld/4 0) (P2, 0.8 nnsdwd P,0) wdinlp P uat K nimnlald

Hlnddserunsli)elusniug Agend uanAanzmangegadn mslide P Iuasdu P1 (0.4
nn/&Al P,0)) Tawimaldds K luizdy K2 (24
ag nn./&wD K0) uaslii]s N 631 0.8 nn/éuAl N

Tassansalvinandanzmsans 4 D $mom 8,200

nkamInessswenaiUldh naliu Pus:  onld gandmalifetudnandige (328U PIKT wis

K Mnazdudieg bLifksdannudonuvsdudnem: 0.8, 04 waz 1.2 nnsdiwi N, P,O, uaz K,0 s
faumilussanveanhdniidu nalie P lusdy  41d) sz 9% atlafinuilofndiledadunu
M (P1, 0.4 nn/dwd PO funaldmiAndnums ajaAdosldldrnhdninaiuluuda:d n13ldeln
SnwossAuitly damthuioly 3auluges sy E')'mw';ﬁqﬂﬁmwmm:ﬂun’hn"lﬂﬁﬂzﬂuﬁ'mﬁSuq #
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Table 12 Comparison between fertilizer costs and FFB farmer price return.
Fertilizer costs* FFB yield FFB farmer Net of farmer
Treatments baht/palm/year baht/rai/year baht/rai/d years  for 4 years price return®* return
en (kg/rai/4 years) (baht/rai/4 years) (baht/rai/4 years)
(1) (2) (2)>-(1)
T1 =P1Kl 33.67 841.75 3,367.00 7,484.00 14,219.60 10,852.60
T2 =PI1K2 48.16 1,204.00 4,216.00 8,200.79 15,581.50 10,765.50
T3 = P2K1 40.94 1,023.50 4,094.00 7,605.75 14,450.93 10,356.93
T4 = P2K2 55.34 1,383.50 5,534.00 8,188.39 15,557.94 10,023.94

* Price of fertilizer at Hat Yai on January 2002
** FFB price of oil palm at 1.90 Bahtkg

g innzannInaadildaeiasldedwiion 30%
i b s .‘ : L e

widinsldeluszduait ssl¥uanfanzanssaiom

4D 3w 7.484 nn. /3 udinmasntssldniligesa

fnanssnlsemea

AL TURYBUARM ANTINIADINIRIUATUNS
Inenvemalng Aviuaivayumsiisnnutinns
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288.
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Abstract
Jantaraniyom, T.!, Eksomtramage, T., Nilnond, C.? and Tongkum, P.*
Effect of empty fruit bunches mulching on yield, soil moisture and
leaf nutrient contents of oil palm
Songklanakarin J. Sci. Technol., 2001, 23(Suppl.): 679-689

The effect of empty fruit bunches mulching on yield, soil moisture contents, and leaf nutrient con-
tents of oii palm were studied at the Agricultural and Technology College Plantation in Krabi Province in
June, 1994, Five-year-old palms planted on the Tha-Sae soil series (Typic Paleudults; fine loamy mixed), at
‘the spacing of 8 x 8 x 8 m were used. The study used a randomized complete block design with 3 replications,
with 100 palms/replication. The two treatments per replication, with the plot size 0.32 ha (50 palms) consisted
of two mulching times (twenty months interval) with empty fruit bunches at the rate of 35 ton/ral/time and
non-mulching. The results showed that mulching had an effected on increasing the accumulated fresh fruit

0il Palm Research and Development Center, *Department of Plant Science, >Départment of Soil Science,
Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkhla, 90112 Thatland

macEiingy), quitdounsWannniniahdinhiin ‘Docteur de PUniversite’ de Rennes 1 (Sciences Biologiques) 383
maAneId madnitsmoad "PhD.(Sol Science) sBamaAnId Mminsidimani mau(nueimand) quiite
uazvennnsaimhdinniiu aceninnnsiund uminodormuriund sunemalng Smdasaver %0112
Corresponding e-mail: etheera@ratree.psu.ac.th
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bunch (FFB) and number of bunches up to 27 and 14 %, respectively, within the 3 years experiment. How-
ever, there was no significant effect of mulching and non-mulching on average weight of bunches. The soil
moisture contents at different soil depths in the mulching plots were higher than in the non-mulching plots
for all observation periods. The N and K contents in leaves of the 17* frond were also increased in the

mulching treatment, which may have resulted from the relatively high soil meisture content of mulching
plots.

Key words : oil palm, empty fruit bunches, mulching, FFB yield, soil moisture,
leaf nutrients
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Table 1 Rate of fertilizer used in the experiment site during July 1993

to December 1996,

Fertilizer

Rate of ferlilizer (kg/palm)

Jul 93 Dec93 Jul94 Dec94 Jul 95

Dec95 Jul 96 Dec 96

20-20-0 1.5 L5 1.5
0-0-60 2.5 25 2.5

1.5 1.5 L5 1.5 1.5
2.5 235 25 2.5 25




Yield Jun 94 - May 97

Soil moisture (OCT 94 - NOV 96)

Leaf analysis (SEP 95 - AUG 96) 4]
Mulching 1

- Mulching 2

JUL 94

l | FEB %6

Fertilizer 1 Fertilizer 2 Fertilizer 3 Fertilizer 4 Fertilizer 5 Fertilizer 6 Fertilizer 7 Fertilizer 8
(UL 93) (DEC 93) (UL 54) (DEC 94) QUL 95) (DEC 95) (UL %) {DEC 96)
.2 T l — Y T o

Jun-93 Dec-93 Jun-94 Dec-94 Jun-95 Dec-95 Jun-96 Dec-96 May-97

Figure 1 Practical summary chart for empty fruit bunch mulching trial during June 1993 to May 1997.
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Table 2 Initial chemical properties of the soil used in the experiment.

R —_— Soil depths (cm)
0-15 15-30 30-50 50-100

pH (1 : 5 soil : water) 6.04 572 5.19 573
EC (dS/m) .14 0.14 0.12 0.11
Organic matter (%) 0.51 0.70 0.28 0.19
Available P (Bray 2) (mg/kg) 5 3 3 3
Exchangeable cations (cmol(+)/kg)

-K 0.05 0.05 0.07 0.04

-Ca 1.63 .99 1.46 1.45

- Mg 0.34 0.27 0.31 0.35

- Na 0.12 0.12 0.13 0.12
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Table 3 Analysis of variance for fresh fruit bunch (FFB) yield and yield components of oil
palm observed during June 1994 to May 1997,

Source of M5 -
Yirigtion df FFB yield Number of bunches  Bunch weight
(kg/rai) (noJrai} {kg/bunch)
June 1994 - May 1995
Replication 2 24576.5" 325.5% 0.055"*
Treatment' 1 11792.7°+ 48.2°= 0.375"+
Error 2 82975.2 337.2 1.950
CV. (%) 33.15 19.64 15.27
June 1995 - May 1996
- Replication 2 216764.67+ 364.67°~ 1.2040
Treatment! 1 329472.67 66.67+ 6.121°+
Error 2 103124.67 450.67 2.727
C.V. (%) 14.17 13.08 11.98
June 1996 - May 1997
Replication 2 151293.17~ 75.50~ 1.796+
Treatment! l 1380480.67* 3037.50+ 2.2450+
Error 2 27285.17 300.5 0.351
C.V. (%) 5.23 8.96 3.65
June 1994 - May 1997 (sum of 3 years)
Replication 2 958487.17"+ 1965.17* 0.491*+
Treatment! 1 3450416.67* 4930.67* 2.331~
Error 2 173162.17 204.17 0.548
C.V. (%) 6.61 3.18 5.67

'Empty fruit bunch mulching and non-muiching treatments
n.s. = Not significant, * = Significant at P < 0.05, C.V. = Coefficient of variation

v v X
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1 ¥ ! le L3
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Table 4 Mean of fresh fruit bunch (FFB) yield and yield components of oil palm
observed during June 1994 to May 1997.

FFB yield Number of bunches Bunch weight
Treatments (kg/rai) (noJ/raf) (kg/bunch)

Mean % Mean % Mean Yo
June 1994 - May 1995
Non-mulching 824.67 © 100 90.67 100 8.89 100
Mulching 913.33 1 96.33 106 9.35 106
June 1995 - May 19%6
Non-mulching 2032.00 100 159.00 100 12.78 100
Mulching 2500.67 123 165.67 104 14.80 116
June 1996 - May 1997
Non-mulching 2676.67° 100 171.00 100 15.62 100
Mulching 3636.00* 136 216.00 126 16.85 108
June 1994 - May 1997
(sum for 3 years)
Non-mulching 5533.330 100 420.67" 100 12.43 100
Mulching 7050.00° 127 478.00° 114 13.68 110

'Only FFB yield and number of bunches
- ¢
013
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Figure 2 a-d Monthly variations of soil moisture contents at different soil depths; 0-15 (a),

15-30 (b), 30-45 (c) and 45-60 (d) observed during October 1994 to November
1996,
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Figure 3 Monthly variations of leaf nutrient of N, P, K, Mg, Ca, S and B contents observed

during September 1995 to August 1996.
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Abstract
Eksomtramage, T.}, Juntaraniyom, T.?, Tongkum, P.* and Nilnond, C.*
Predicting fresh fruit bunch yield of oil palm
Songklanakarin J. Sci. Technol., 2001, 23(Suppl.): 717-726

This study aimed to develop the simulation model for predicting fresh fruit bunch (FFB) yield of oil
palm through multiple linear regression analysis. Two experiments were conducted at the oil palm planta-
tion of Agricultural and Technology College, Krabi province. Six-year-old Tenera hybrid palms were used
for the experiments. These palms were planted in Tha-sae soil series (Typic Palendults; Fine loamy mixed)
with spacing of 9x9x9 m. In the first experiment, 151 Tenera palms were selected and marked randomly
throughout an area of plantation about 16 ha. For each selected palm, FFB yield and yield component
characters (FFB number and bunch weight) were recorded at every harvesting time for four consecutive
years (June 1993 to May 1997). The results showed that the FFB number and bunch weight could be used to
predict the FFB oil palm yleld. In the second experiment, nine plots of Tenera hybrid palms were arranged.
The plot size was 0.48 ha and had twenty palms per plot for data collection for three consecutive years
{January 1994 to December 1996). These data included leaf nutrient (N, P, K, Mg and B) contents in the 17
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frond, the fresh fruit bunch (FFB) yield and the amount of rainfall. The results showed that N, P, K, Mg and
B contents in the leaves, the amount of rainfall and FFB yield in the previous year, together with the N, P, K,
Mg and B contents in the leaves (in the predicting year) could be used to predict the FFB oil palm yield.

Key words : oil palm, Elaeis guineensis, predicting fresh fruit bunch yield,
multiple linear regression
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Table1 Correlation matrix of fresh fruit bunch (FFB) yield and yield
component characters of oil palm.

FFB yield FFB number Bunch weight
(kg/palm/year) (no./palm/year) (kg/bunch)
FFB yield (kg/palm/year) 1.00 0.85%* 0.27**
FFB number (no./palm/year) - 1.00 -0.20%+
Bunch weight (kg/bunch) - - 1.00

** = significant at P < 0.01
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Figure 1 Simulation model for predicting fresh fruit
bunch (FFB) oil palm yield through yield
component characters (number of bunches/
palm/year and weight/bunch).
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Figure 2 Test of simulation model with different oil
palm types (Dura, Tenera and Pisifera) for
predicting fresh fruit bunch (FFB) yield
through yield component characters

(number of bunches/palm/year and weight/
bunch).
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Table 2 Values of variables used for multiple linear regression analysis” and correlation co-
efficient (r) between dependent (Y) and independent variables (X) (data observed

from January 1994 to December 1996).

Variables
{dependent (Y)/independent variables (X)]

Minimum Maximum Mean

Y = FFBY yield in each year (kg/palm/year) 72.07 147.52 103.25 -
Group 1

X, = N content in leaf analysis of previous year (%) 2.15 2,65 240 046
X, =P content in leaf analysis of previous year (%) 0.14 0.22 0.17 0.20°+
X, = K content in leaf analysis of previous year (%) 0.84 1.29 1.03 0.34
X, = Mg content in leaf analysis of previous year (%) 023 0.35 0.26 0.14*
X, = B content in leaf analysis of previous year (ppm}) 11.90 16.76 14.01 0.07~+
Group 2

X, = Amount of rainfall in previous year (mm./year) 1729.00 2531.00  2130.00 0.27—=
Group 3

X, = FFB yield in previous year (kg/palm/year) 77.14 147.72 111.60 0,18
Group 4

X, = N content in leaf analysis of predicting year (%) 2.15 2.58 2.38 0.25~~
X, =P content in leaf analysis of predicting year (%) 0.14 0.22 0.18 -0.22%+
X, = K content in leaf analysis of predicting year (%) 0.84 1.09 0.95 0.01==
X,, = Mg content in leaf analysis of predicting year (%) 0.23 0.36 028 -0.35s
X, = B content in leaf analysis of predicting year (ppm) g 17 12 0.12%

V Values derived from 18 samples (9 samples or plots/year)

¥ FFB = Fresh fruit bunch
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Table 3 Results of relating values in multiple linear regression analysis of dependent
{fresh fruit bunch yield of oil palm) and different groups of independent

variables.

Groups of Multipie R? Adjusted Standard  F-test of Degrees of
independent R R? error of regression? freedom

variables! estimate (regression, residual)
Group 1 0.62 0.39 0.i4 21.98 1.530+ 5,12
Group 2 0.26 0.07 0.01 23.51 1,18 1,16
Group 3 0.18 0.03 -0.03 2395 0.56 1,16
Group 4 0.55 0.31 0.02 23.44 1.06™ 5,12
Group 1+2 0.67 0.45 0.07 22.84 1.17=+ 7,10
Group 1+3 0.70 0.48 0.20 21.14 171 6,11
Group 144 0.76 0.58 -0.03 24.00 0.95°* 10,7
Group 243 0.31 0.09 -0.03 23.96 077 2,15
Group 2+4 0.56 0.31 -0.07 24.40 0.820= 6,11
Group 3+4 0.57 0.33 -0.04 24.11 0.89"s 6,11
Group 1+2+3 0.70 .49 0.12 22.12 1.34n= 7,10
Group 1+2+4 0.79 0.63 -0.05 24.23 0.920s 11,6
Group 2+3+4 0.58 0.34 -0.13 25.10 0:73m 7,10
Group 1+3+4 0.94 0.88 0.67 13.58 4.13* 11,6
Group 1+2+3+4¥ 0.97 0.95 0.82 10.09 7.36%* 12,5

¥ Yariables in

each group presented in Table 2

¥ n.s. = Not significant, * = Significant at P < 0,05, ** = Significant at P £0.01
¥ The best suitable variables for fresh fruit bunch yield prediction

Y' = -187.84 +207.68 X, - 276.78 X,
+88.47 X, +719.47 X, - 6.06 X,
S0.17 X, - 1.18 X, +232.09 X,
- 1351.50 X, - 66.84 X, - 807.60 X,

¥ 930 Xy
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Figure 3 Simulation model for predicting fresh fruit bunch (FFB) oil palm yield through leaf
analysis, rainfall and yield in previous year, (For definition of variables see Table 1)
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ﬁlxn Ismail and Mcnrnaf 2002.
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HAHAINE AR 61.953.98 1.936.06
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. . . A Ismail, A. and Mamat, M.N. 2002. The optimal o
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(Phenotypic Variation in F, Populations of Oil Palm (Elaeis guineensis Jacq.))
Tsz onaumsuwwg’, sums Wonsna®, ivml e, doiml Tauu, Srzwed
Tunsiion? wazilszhe noaay?

UNHALD

anfAnniiaphsmaishaiiummminhouesdtynzng veahdinivhgndad 2 @ ) dalgn
'lmnltm‘nrmufar‘u’uiﬂﬁuﬁamﬁ%é’unaamouh'q AUSNINNINIZTINNIA IMTINmdbasvaruniund
L] 5 ‘ LA W b d y A - :
41 1,081 i sl 2532 WewugRansrathigniait 2 WdTunsAafennnn gedaf 1 (F) ¥53
thiugnsmummed TanvnnfaBensinurozmu q oz 1 nzaw nozudasmemoinident3ies 4 1o
nsmiifadenfissscnennzmsiitvinainguasidnvesnsahmnhdnn sidaisaldthimein:
Ugshuntaq dagivinthdnsananiionphizina 10 Y sansfinemuinhennnhdinhiigndn
finnozewdluinyasanumonzawesnathds lnsennsousmhdueeni®idu s ¥ila (Type) Ao g
miueat nasiitivedy ldatu 80, 53 naz 17 nhdidud MYy veneiTmum Nl nves
ar 1 4 -y o = w1 4 + X d 1 ¢ o oJ 1
anvawAng venhanis 8 ¥iia Iudnunsvenimindonn nhsdiduidothdurienn nlefidusnzoimne
Ty | PR, - ' Ve T y ) w0
#o nlesiFuniielinhdunera dnnunzawdedunstl vominnzaisdenunstl uns shmindenzain

Abstract

This study aimed to evaluate the phenotypic variation of F, populations of oil palm which collected and
- planted in 1989 at Klong Hoi Khong Research Station, Faculty of Natural Resources, Prince of Songkla

University, Songkhla, Southern Thailand. 1,081 F, ten-year old palms were obtained from F, tenera
hybrids distributed at different areas of oil palm plantation in Southern Thailand. Only one good per-
formance bunch (i.e., big bunch, thin shell) was selected from each farmer plantation and four seeds
per selected bunch were used for cultivation. The results showed that the segregation of the shell char-
acters could be categorized into 3 types, as follows: Dura, Tenera and Pisifera with ratio of 30,53 and 17
percent, respectively. In addition, a wide range of variation in fruit weight, mesocarp/fruit, shell/fruit,
kernel/fruit, yield and yield related characters were nlso observed

» 3
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v - - 4 L4 : - - b a_y )
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Table 1 Segregation of oil palm types in F, populations and mean of their agronomic characters observed
during February 1998 to January 1999.

Types  Segregation  Weight Mesocarp  Shell  Kemels No.of Weight FFB! yield

{% of total frvit fruit it Hruit bunches bunch (kg/palm
palm) (2 (%) (%) (%)  (no/palm (kg) fyear)
fyear)
Dura 30 13.5 30.0 245 45.7 43 39 381
(6-30¢ (14-49) (4-40) (24-86) (1-13) (3-25) (4-123)
Tenera 53 11.1 339 125 474 4.8 8.6 393
' (4-55) (13-91) (3-33) (782 (1-13) (2-25) (3-182)
Pisifera 17 82 74.0 0 257 21 16 315
(4-25) (54-100) {0-46) (1-3) {1-22) (1-91)

'Fresh fruit bunch, ? Data in parenthesis denoted minimum and maximum range
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Iaaunnﬂmumnuwﬁamm..xmum'mu'mtuumﬂunnanaaqsm'm 10-16 nu ‘luw.mﬂmu
umuamanmﬂanmu'lnn;umﬂunnanamnn (mauaqs.,wm 19 ¥y (U 1a) dnumizdu q
nuN ﬂs-sﬂniﬂaqﬂmwuﬂaﬂmﬂaswumuml‘munonnm mﬂaswuﬂn..a'masmna"
xﬂmwuﬂmﬂuﬂmmnnaqa (11]11 1b-1d) ﬁmmﬂmumlummulﬂmmﬂunwmmnﬂmunanaqe
Sulofidudnzardenaunnindonsi unmunnuﬂmnan ua-uulaswumua'luﬂmunannqa
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Table 2 Correlation among agronomic characters in F, populations of oil palm!
Weight Mesocarp  Shell Kemel No. of Weight FFB yicld
Characters/fruit Hruit /it fruit bunch bunch (kg/palm
(g) (%) (%) (%) {no/palm (kg) fyean)
fyear)
Weight/fruit (£)1.00 1.00 -0.20™ 029"  0.05 012" 011" -0.05
Mesocarp(%) 1.00 -0.74"  -078"  -0.05 -0.10° -0.09"

- Shell/fruit(%) 1.00 0.24™ -0.02 0.12~ 0.04
Kemelfruit(%) 1.00 0.05 0.02 0.06
No. of bunch(no/palm/year) 1.00 -0.12™ 0.78"
Weight/bunch{kg) 1.00 0.38™

'Results obtained from 627 reproductive palms observed du ring February 1998 1o January 1999
‘Significant at P<0.05, “Significant at P<0.01
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HANTENURTUTIAT T an'ﬂn'mﬁan'm-nauav 0 WU Lnymmuﬂamhaumumv‘lmuuam‘mumnnﬂﬁ IDIAIN
T‘imuuﬂ‘jmmuumauﬂu u.a"‘iﬂmuﬂ'm}muumamann ANNEIL mymmwﬂamhauu‘mumﬁammnh ﬁ‘ﬂan'mm'maa
Tﬂlﬂwauaataanna‘l'SLmnu 2.703.28 nTan-m aaavla‘snnauamﬁunu (A7 1)

HansenuIelé m dasnnBdaniniovaz 5 uaz 0 wri '[*somuuﬂ*rsﬂmuumauaulﬂ‘mwanimumrman TENRDN
Lnumn-sm}ﬂnmﬁumuu ua..T'N\'nuutJ'meumhaumann (FVNT 2)
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2. ﬂmﬂi.l')ﬂﬁﬂﬂﬁ\ﬂﬂﬂ:ﬂﬂﬁunﬂ‘iﬂenﬂ'\éﬂﬁ’lﬁu

ﬂmwLnnﬁau'ﬁmm:ﬂuﬁ'un'\‘sﬂgnmﬁm}lﬁu fivail
21 s idnhiugumasigiulaussinesdaldalunuiifagiswitaduazisn 15 sornis uar 15 paAnlé
AT INITANINEIA 0-300 (AT ATININABBDIRLRA 1-12 wWaSifud wazliannnit 28 wofifuk Aufilimiwiauds finn

>
"

szutedATsLuUNa

1. dnpusi ivenhdnii 7 N
Foatty Yhdaniriiu (O paim)
FENNNONNATERT Elajes guineensis Jacq. '{u
furinia uaWim TECATEAN
aruwufuaniiumadn QRHRNINUDTT (A7 x WAMET) Y &
Frunulasiuioy 2n=2x = 32
AN 15-18 tuA3
TURAIAU 45-60 LHUALNAT
nsnAaniely 20-40 mlusadl
AUy 6-9 LUAT
flu B
dnaqn WAYB - Fa
ITHTOAINIDNNAFUNET  12-15 @By
s udivmdnignanwas 30 o
frnEmainim nn 7-10 Ju
FIUNSEL 10-12 nzanvAarudnil
Twmindanzan 10-30 fAlaniu
FIWIUNKHBNEAW 1.000-3.000 Wa
JUionBNa nax-guly
UMFURIAUINAWNTBINE  2-5 1TuUALNAT
ihviinsians 3-30 niu
onatulumdndons 3-8 wasifud
WonstuuanAena 60-96 WafiiuR
vstusailefunan 20-50 waiiiua
vhsiudamzay 22-24 Wafidus
HAREALTY 640-800 Alanusnly
ANNMLUTBNlIEBING 22-25 dusnld
onsiiuiiimeeanisign 20-30 9

ST RET

o -~ % - - w - X swam - e - - i -
22 anwurdu thsninfuswsnsiandulauacinerdaldd luwuiduinuniedudududumiin, AfiAupANENY I
_ - X a - - > .. . i P - - % m-
1thunawigs sufuiiaudnvasdumirduinanit 75 wuduing lifisufiuaiu darwmamnselumsssursdisiawnans
st FRUER 75-100 [udmues wasdufiaiunsedvsesdiu 4-6
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3. MTHAAUATDTIWITLINARIANUD
- g o v o % ou oA -l : PO { =
mssRAuazmMIzwamuith@nhuflinessw ftunsusieg woalddi (ua 1)
31 Hoaiiqunmgorauinasigreonaiuiifivme

32 (ivazpeunasig Blumeawginafigumgil -15 ssrwssdos Teomaldiunszurunssindalainamioud
150 mvAnpaliod
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wifudes winhgegponaniadls Wadunahwendnfivwdonnsniufla Souazssainasddidluwaniug lasiuniegdn
Aol uirlaliisin lavnawmbazeavinannlifsmisausfidudanuiiianeu

“34 lemzmmhddlESunsmniuiedui fafuisnnuendlasanbimdousnda

35 FWhATEEzEAWER wiihrsidsudninsimnaassuwis

36 iudaliludisalfuaina Tavusasnzawszuonlyluedazguuddengs duwdalimuosifidmue wazde
asaavegiansuashnthel g

37 mwguannmusfidudarusntasndanoulmiz 1laun13aseaauAnnziuIu 50 AARDNTAE MInwuin
dnnz FlnAitouninauss 90 szAmzainiusanly
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20-22°C U 6 tRau B A INTY 17-10%
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4. nsmmnafundn ks

41 uunhliazmnegeiitiion:

Tumamnzndmh&nihduenails 2 33 Ao nﬂ;m:nﬁwuweqmaﬂ‘?mﬁm {single stage nursery) UA: NSIENEIULL
BUYLNA 2 %1 (double stage nursery) (u# 2) Tanfaly nsvnzndwsyinassssd thidionlunmlsdesuniuhdoennni
38usn Sewresmilu 2 szuz Ap

1) ITYSBUVIAUWIN (pre-nursery) Lﬂun’nguﬂi‘nmﬁunﬁwm:mmmmﬁau|.L1n'lm='samm:-ﬁ'm"n'rnnim?'m‘s'n
#ifagasmusglalicindy 1 D Tavmctdundluganaiafindsn 1una 15 x 23 1BUALNAT (6x9 17) Munatiwipy 250 1
(gauge) naTINTUTsEwsuNEaeneTiiTualnady

2) $EUzAUVIENAN (main nursery) Li’Jumsquaﬁ'nmﬁunﬁw‘?\auvimqmutﬁau sufailignlunlaede feileny
Funfdaun 10-14 Aoy Tﬁum'lz-xhﬁunﬁﬂuqmmaﬁnﬂﬁwmﬁ‘lﬂﬁ'}n‘h 40 x 45 BURNAT (16x18 1‘1’)) YUIBHIBY 500 W03

dmiumamzndeuusyinaaiade sligmansdnidmuialinind 16x18 17 wunatiwtlos 500 e AvuATsys
Fuwizndnunssinhdsdiowyszann 10-14 deu

Ve ~

wdsudunnivenui
‘ """"""""""""" ]
Y
INZLURARIGITUIALEN wziraaganaadntunaing
- e e -
(15 x 23 LBURMNAT MU 250 \n9) {40 x 45 WUALNAT YU 500 LN3)
. fhenlgn B _
nanh&Nay 3 Aoy ndnhansy 10-14 @y

T 2 JUuuunswnzndth&niniu Ugnasuilas

-——=- m-swn:nﬁ’lﬂwéuﬁ'\ﬁ'uLmuaqman-‘i'qtﬁm
r % o I+
. T amamnzndnhaminiuwuueuiia 2 a3

42 AuilEnzndnhi

TWaufifinsssrnoha Jeuduibussunsefidrunmdusiguinaenany 1 wuims susniasiu uasissduiimue
Tnnjsan auauTARUAMINzsAslimzndhaE Fimrei 1 ndenurnsduldgomanadindsn ussgniudacanuda
ArmiAsnsahANARUINMAIAY WeimnsrduaBy wszanbisiniundnhdnlusze: 4-6 dUaniusnmdsan

A5 1 qmauﬁﬁui‘imm::amﬁa‘lﬁmﬂzné’wﬁumﬁu

SO e deflvanzan

pH in water >4.5

Sand content (%) 30-60

Clay content (%) 25-45
Organic carbon (%) 2-3

Total N (%) 0.15-0.20
Total P Bray | {(mg/kg) >25
Exchangable K (cmol/kg) >0.2

Exchangable Mg (cmol/kg) >0.4
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4.3 miliouarenimesaewislundmhdy

‘[m.ﬂ.,n‘nm*mamn Eeyhanasdaunn) ﬂ..um‘s’[nﬂuu’mw'lununmﬂ'mumuﬂnﬂm..a'\n']‘rnmnﬁ'lﬂ'muﬂrsu
maseniug lanhhimnduililunsmnznddausnai Tusene sdaaligasfinsidoimoluay esentusze: 6
aﬂﬂ'\ﬂll‘fn“ﬂ\!q.lnkwﬁlo nun‘:’i‘n.!’lanv:'lﬁmﬂ‘rﬁ'mﬂ‘m'umLui)'[umaﬂ

Tuszuzmspyunandn (muaﬂmuumummnauw‘lﬂ) nﬁ'[ﬁﬂuLunwﬂununmmaumwuﬂﬂuv'nﬂuﬂamm‘smtm‘[wwaumm
DonsnifliolEd 2 viis fs

Qummum 1:15-15-6-4 (N-P-K-Mg)

fjﬁﬂﬂu'ﬁﬂﬂfi 2 :12-12-17-2 + TE (N-P-K-Mg+Trace elements)

Vinaunsliunssssiafiniuunily Susiivamnhds duaaslumri 2

namlagsql mnddundmhdniviuium 10000 fu Tuszuzmioynandn sedderdame hubnafusadlumed 3

J ol W ar
a17h 2 Yiinamslijelumsmizadnhduluszuzmsspnandn

s |l
(S -

22 20 2RA 1 30 3.0 12 08
25 20 oliefi 2 2.4 24 34 0.4
28 20 2eA 2 2.4 24 34 0.4
32 25 1iaf 2 3.0 30 43 05
10 Aloalsd . o ” 27
36 25 wiipdi 2 30 3.0 43 05
20 MOP . . 12,0 .
40 25 #iinf 2 3.0 3.0 43 05
44 30 «ileft 2 36 3.6 5.1 0.6
48 30 ¥haT7 2 36 36 5.1 0.6
20 Aalsd s g 3 5.4
52 30 At 2 36 36 5.1 06
56 30 ilph 2 36 36 5.1 0.6
30 Atalsh - . - 8.1

-

ayndsTInEnundlustuzayuNandn

= iowaasiof 1 15-15-6-4(N-P-K-Mg)

ﬂunawﬁﬂﬁ' 2 1 12-12-17-24TE (N-P-K-Mg+Trace elements)
MOP = muriate of potash w3a KGI (0-0-60)
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Un 2 adun 3 idouiumey — woAIMou 2544 o {ammu-mméuﬁwﬁu

avreh 3 apluSinaeidaslitumamisndnhdudau 10,000 du Tusresrmseyuandn

. vliavaeily - PR 1 £ 11213
B 7 niusafu |

15-15-6-4 57

12-12-17-2+TE 277

Amalsd 60

MOP 20

atrnlsfian My sanmalifuardly arineft 2 waz 3 SmihidpedainAdnEaILETMIATIRBMIA NG BN
Usznaudie 1wu malulansu (Ny TumBsntdiu :‘imrmnﬁ'wﬁ'unﬁ'mﬁ'ugnﬁﬁotﬂunaﬂmu viasimslibandstemiuly
meWaaeds (P) dainann Mnezeiglin maigduarugaussnnadudt malwunaidon K) stosumnluindugmdng
Admrdouusswdvuidudmine-du Tudouss meuuniifon (Mg) Tuillugaddy wn'[umﬁuﬁuﬁun:gnuao P1ANDIUAI (Cu)
wusnstumslusouiduaity vinumevlvesdusesia uazwRswlutuf@mdas uazsialuseu (B) evmsmaluszuzndnhau
wusion Svuluurdidegun snsuzantsde Todu wasluiuduadu
44 ol
mﬂﬁﬁ'ﬂuuﬂmwn::n§‘1m§m‘f‘1ﬁuming1uﬂﬁﬁuﬁnmﬂ‘iﬁ wu sevulusonb uazszusern Phnmanudsanisi
aaandnidnimuluutasiziageiteg fu el
ndmh&niiuaty 0-2 Weu Semmfinani 4 Hedumaiy
nﬁﬁmﬁuﬁ‘!ﬁumq 2-4 Hou AsvmmiBunaniy 5 fsdeisau
néﬁﬂﬁuﬁ‘ﬂﬁuﬂwq 4-6 Wfou Aemhinani 7 Hsdwmsssu
nﬁﬁmémf'\ﬁumq 6-8 1dnu ApsmTUianta 10 AadwnsdaTu

m3lmhuinithnhfuibivismessfiasadommnn funfeas3pduladhfaund uazussmnsisunfingiveniu
dnpruzdngg M Wy ansluionaneaas (ANTwd 4)

ATTIA 4 HaTDIB WIS DhiremsIgdulauasdnsusAsnfzaandnhduniuiu

1 Samaumnmea S| - pmasTufisnanesen

088 0
2 067 0
3 069 0
4 058 16
? 28 20
o 0.38 56
g 0.30 40

5. Mmidafandmhduiauna

n‘nﬁﬁﬁoﬁ'num:s‘am]nﬁxﬂu‘:?unaunﬁqﬁdﬁrumnﬁww‘fuuﬂmtm:nﬁﬁméuﬂ'tﬁuv‘muﬂm Wissrinezsamamzmuluscuzum
somasinuilauasmslimanismonhiniuiudisgmitluygniuulsaign dnfumniunintafifidnsnsAnindniamaimiesiu
Snmouziaund nmsdaiond Taehlimnussmizndmhd@nhiuindend mmmznfinwueyuiaaiadyl sxfinisda
fodnsruzAnUnAliviu 30 waditfud dunsmzniuneyesssainiu TuszzannawsnesfinadaneinnsAmunaliiu
10 wofiduA (Eulngiiiumundfimy Lisuysol uazfining) u.a:'lus:u:aqmawé’mzﬁm'sﬁ'wﬁeﬁnﬁm:ﬁﬁﬂnﬁlﬁtﬁu 20 wofibun
@ulnepdudiund i bisanyand

TunnsdmiednumzAsunfmiuminiiums 2 afs fs dlathandowyld 3 ey uar 6 Wau Fadussuzfianniadenn

AnvousArUnAlATMmaN nndnhdauiaigannndt 10 Weu nsdanasneusiaUnAs1g szmnun
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snuusAninAlunimhfinhiiu ATududasdane
Tuszuzmgnaum : Anenzndnhdnividaming dsoluil

1)

2)

3)
4)

5)
)

n3muay (namow leaf w3p grass leaf) anvnromluInauay 1uensidonawuldin Fefidnunuslvedo
funsrIznand

poaustlulinde) (twisted shoot and twisted leaf) Ansuzanmnilusasizuuazuealéess Wusnsitinannns
ﬂgnm5nmnﬂé’uﬁﬂuﬁuizw‘iwﬂnﬁuuan

Tudinu {rolled leaf W30 spike leaf) Ansuron1susuluiusmssaadunarly AfuiuBimiaasy

Tufiutiu (crinkled leaf) dhmmzoimsly S Jusimsfafinrnmaiosung wu wai MASAIIIU UBE
il donnaising ﬁ\ﬂmﬁmﬁmﬁuﬁuqnﬁu

AuuATtUNTL (stunted seeding) ansuzpINsFENLATEUNTY WiuAUlR -‘1’1‘0Lﬁmﬁnm‘sﬂgnmﬁnﬁmﬁmﬂﬁ
Tufonanenan (collante) Ansuzainitultindasionanly dnlnannaduludnensaasuan fufeensundroiah
s‘u’numzmmﬁ'imunﬁa:mtﬁaﬁunwﬁmqﬁ"auﬁ 4 AuarilimFsmamsdacen dmiumsdat aTsdusuliofuni

- -~ . ar = - P 5 - & m A X w = [l '
feuplszana 6 dia sthalsfimmiiinsasfunififiosdai As fundfiidaridiaeatheuus v Tsa blast, anthracrose
uaz curvularia ifhidu

- -~ »> £ oo ada
IUS:HSFJ‘I.&!J"IQHSH = anum:na‘tﬂ'\ﬁumuuﬁnaﬂnn Nﬂ\'lﬂﬂhhl

1)

2)

3)

4)

)

8)

7)

8)

9)

Tutiouliiad Guvenile seedling) Tuuuimuun (pinnate leaf) Lirdsandhulusse viaadsanithirrndu Fsdmmnons
vesludoulindssaiomnhsuiiumii (sterile paim) Sandmhfniviumisis: Biwanansnn (12 ilan3urnsiusail
wleony 3-5 ) Tusaisfindmhduhiuuniliinandmado 725 niudosural

Augerzaa wiofuduniu (upright or sterile seedling) nﬁ’nhﬁuﬁﬂﬁuﬂﬁnumzma’[nﬁﬁwmmumn malusense
unzuaguie d'mmo'Enﬁmahoﬁ'lqun’i'\amnﬁ’uai'uﬁmmzﬂ'ua:gw:gn Lﬁaﬁwné‘rﬂﬁuﬂﬁuﬁﬁﬁﬁﬂgn'[uuﬁm 32l
uauARA Uil nandn

FUANULATELNTY (runts) ﬁ'm:rm"nﬁ"uhﬁuﬁﬂﬁw?nﬂn%mnﬁu'[nuﬂuﬁ'muﬁ'\rﬁ‘sﬂnﬁ ForrbisuiirunaiEn uazuassundu
mnmnmmanu‘muﬁunu‘lﬂﬂan'(um.lm*-a.'[ﬁwawamwua 16 AlanSuRafusal mamaumu 351

Tuihalmidu (fat top seediing) ﬂmsm:ﬁaqnmmaumuu'iumummm umummuumﬂumuma Fafiaanlufiining
dunitluin dafusrubermssiusshiteroanun m'[nuaamumunmmnu

vlusn uazAudouus (imp form) dnwauzvasndnhfniviurdedssssunauaznislugamIomsluan Fovinls
dunmiudnsuzmiouivdnenslufialn dmsusspsasvasmsuaaseimsilaoutiedu otelsfamumnin
dimhndmhé@nlaiusiadlign sandmezasssendunding 408 weidud

Tutsuwiniiu (short intemode) vxusnglulugusuun TavlubasszagBauniuuazsnmnnuwiulutosszatrandn
und yibisesrhumslufiludssuiviy e ndnhdnhifurisiliugntuuyag ilinaniasests 733 Wefifua
Tudeuriwifu (wide intemode) szpzszwirslugosuunluwmmunssyemannriming vilidnenegolusondwng
goiutumsdafondnhfnfuiussdssiciassSothufitas Wallaeiinitusu 1vuﬂona'u!'mumuuanam~'iuuau
nwﬁununa‘lmaumuuanym"m-raﬁ (etsolation)

TusipsuaAu (narow pinnae) anum‘*nmmaumnuﬁ'[uuaunmuﬂu lWiiddivdanrhiulng uszmoludauioinauey
Ui mau‘n'lﬂﬂnn'(uuﬂm’(ﬁuanaﬁmmn (9.1 flanurodusiol))

Tud (chimera) Ap Anvmzndmhdnhfusaeimilsmda fadunnrimesnslifaaslsiad feamilumiiaiiie
nfugnI I eaLhfniuiy dnlnaiszuammmadeundndniniuey 4 idoundssnygn

WONEISE NN

- -y ar r % oo o o » o v
NINITINTINEAT. - ingRTATINEENE WU INERATATIMINZEN & WUN 3. 24 win.
5oz onF@mInNyd fudmd dauund Bszmed Yuntiluy 1Ussiis neod uarvedu fanz. 2543, onambznoumsineuss:

. - G R, [ o o - - P Y - - "
s s nhainig .Tﬁ'somﬁﬂmﬁumwua:wmmmmamhnuu‘mu ATINEINITTINDR A imondy
Favauaiund. 66 min.

-~ - % o “ s - - o
UAT ﬂ'l'i:ﬂ‘m.2540. mMIFAnsulasmzEha e aoiuideiva oy nadrin s N7IMWA. 24 vl

Rankine L. and Fairhurst. T.H. 1898. Field handbook : Dil Palm Series Vol | Nurseries, Polash and Phosphate Institute.
Singapore, 56 p.
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6
*)

Idevamyus:11ouIns

Tuszer 34 Woulknrmasniifiddniluledmsfssumadmashodmilinseainivasnsliidiuhd
w“ - P e 4 - X r T oo
fuaTpsgusmmausni Efibenoumsuas un'mmmmmnmm‘mmngnﬂnmmgmmmnuaﬁmnn‘smmaummmm‘lm
Sl nmardagedng wendunasinsuel i lussenuimhfnhimmsatiisman semdfusmausummnsrmmaa

-nmqnamn's'm‘[ma'[mﬁﬁnaa (Clecchemicals) 1aniuiufis (Wiuthdy) fedaiminesduysslumidansidouasiaun
h@nindunesnsraly

[ ToussdiAnmiugaamnsnhimhiiu ]

1. ﬂnmwnﬂuanmuu-nmmnuwunmq

- e o ﬁnumwmsnammuu ﬂ"u'lsumiualamuunﬂan
ﬁummiwmuu
- ; (lansusiols) T wa. 2543 ()
Vi 5232 21,730,000
nifioaialu 2,673,000)
muas 864 9,630,000
A AL 54.4 3,286,000
fmdns 528 25,482,000
s 512 4,555,000
arvy 448 548.000
DA 288 14.237.000
n 24.0 753.000
e 240 ' 3,884,000

2, m-tnnnuanua.doanmmammhn ﬂ w.A. 2543

o ﬁmmm‘maa D Usinmunsdsann
' mzmﬁ_ ——— | —
. - fu
ey 10842000 50 9081000 61
dulaiidv 6900000 32 4170000 28
Tudi3y 740,000 3 . "
n 560,000 ~3 = s
(Husu 4 03lan)
e 2688,000 12 1753000 11
savkalan 21,730,000 100 15.004.000 100

3. thzmmbdmbsinh&man i w.a. 2543

Wanmnmhdn

CAu o %
fuian 3,777,000 26
u 1,764,000 12
thfigom 1,076,000 7
naanlizmady 2.414,000 16
pur 5793000 39

salan 14824000 100
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A

Ui 2 avuit 3 1douiugou — waAIMuu 2544

Fudygmndithiy o g 7 .'vht-nu"l's'mﬁu_.f
Tewawsw o % - B8 . - O aeTy
15 174 07 533419 36.3 3,066
femsdum 16,639 68.2 703,685 479 42
avmnitiaN 7.593 314 232,481 15.8 31
uazilananniniy
7 24,406 100 1,469,595 100 -

5. vm'mu.amnumwmsnamm'[wuﬂmmnmaﬂw

D Anumn
| midsmsniaTn

‘ﬁnﬁmﬂ‘sﬂm - ‘*mmui'smm

Tserusieindnhdui 44 395017 sunmhandn/ifou
(Jsermumuaing 20 Tasom
Tasemumnaidn 24 Tseomy)

R ~ - ¥ o a
Tsasundudiniuthduuignd n 82172 duninfnhanfuifou

6. aumnua-aﬂmwmmmnhamaﬂnu

e — b e s
ﬂaﬂﬂﬁmmnr'lauau armnematin ] - Tsoouaiaminfuthdsdy
2540 449.796 432973
2541 352,118 380.536
2542 616,070 532.749
2543 587015 933.040

« llafimagalaldvsiiu

7. aad‘m (%) m-:'l-mh-"[ mnhau-naoqna'mmmaw-; uaﬂnu*
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HURLEE (24 AU nEaHER/LBNATS) 19LsH (9.7 AU NERUHA/LINATS)
waiio -
N P,0, | KO | Mgo N ' P,0, K,0 {. MgO
flandwiA Alandau/muAl
nalsnrldzusiaavs
v 0.49 0.18 0.76- 023 020 0.09 028 0.05
LEIREEY
-5 -
SIMDTMTNONATI
i T 027 0.05 0.56 oi2 0.18 0.06 013 017
Twilabevdu
MIMNULIBUSRETS
et 0.53 017 0.83 0.32 0.63 0.17 0.46 0.42
U Tnsd
pRtUVERTRla T g T R 2 54
s ’ a4 . X Rob| . . ;
mﬂ‘m Q 215 0.66 10 0.32 0.87 063
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nitarUdsusme T
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(ewifonndh 6 D) P (% iwuimbmninluusi) <015 0.16 - 0.19 > 025
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Ca (% Wi minluws) <030 0.50 - 0.70 > 1.00
S (% Weudniminluuie) <020 0.25 - 040 > 0.60
Ct (% Fnutniwtnluwis < 025 0.50 - 0.70 > 1.00
B (ppm) <8 15 - 25 > 35
Cu (ppm) <3 5-7 > 15
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2518 4011194 287 na 5856 na 1184 na n.a
2519 4,466,250 2.59 rn.a 556.8 na 1136 na na
2520 4,886,338 2.61 na 566.4 na 1184 n.a na
2521 5331119 2.60 na 4720 na 10838 n.a na
2522 5.867. 894 284 na 5840 na 126.4 na n.a
2523 6,395,663 3.00 na 604.8 919.0 1296 5710 n.a
2524 6.924,144 3.07 8.92 601.6 964.0 126.4 534.0 114270
2525 | 7392481 312 7.32 612.8 829.0 1280 4265 890.0
2526 7.831,500 279 9.20 54838 991.0 1152 678.0 14285
2527 8314163 3.49 13.18 580.0 1.407.5 1904 918.0 21085
2528 | 9264394 | 354 9.38 692.8 10455 204.8 534.0 11545
2529 | 9.995694| 354 4.66 705.6 5785 204.8 323.0 578.0
2530 | 10455458 274 6.95 5424 7730 161.6 462.5 9085
2531 | 11,287.018 2.80 945 5652 1.029.0 166.4 621.0 1.2105
2532 | 12165993 313 819 620.8 822.0 1840 550.0 10835
2533 | 12684150 2.96 6.14 5824 7005 176.0 3945 763.0 )
2534 | 13.087.675 286 7.60 5568 836.5 1616 511.0 9745
2535 13735375 | =285 8.48 548.8 916.5 158.4 657.5 13425
2536 | 14412031 | 324 7.70 604.8 890.0 18556 4625 958.5
2537 | 15074993 | 295 11.64 548.8 12835 168.0 716.5 1.533.0
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2539 | 16826787 | 3.03 1189 568.0 11915 169.6 8065 16865
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2541 | 19238225 | 256 23.99 4832 23775 1376 11155 25255
2542 | 20708706 | 3.08 15.30 57238 1.4495 164.8 10695 24390
2543 | 21,104,150 293 9.79 5536 9965 1616 706.5 1.707.5
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i edmsassaUsnindugnantaidy finisamualan MPOB (Malaysian Palm Oil Board) WASHNIIHOUNS
Uszdriu anneiaing #3 wisdedam uasiiulusves MPOB
- A » - ¥ . ol
gaif MPOB TTumsdwrunmdredmzawsmhdanivi ugastugus 1

« PRICE FOR 1% BOER

[(CPOp - G - M - T }% BOER + (PKp x BKER) - PC] + BOER
+ PRICE FOR 1 TONNE

RPICE FOR 1% BOER x MOER

Notes ;
CPOp Crude palm oil price local dalivered
PKp = Palm kernel price ex-mill el

BOER = Base OER (Base FFB Oil Extraction Rate)
BKER = Base KER {Base Kernel Exiraction Rate)
MOER = Mill OER X e
wiBlhANTRUEN

G = {ess A Ay .

_ & 5 ¢ Palm Oil. GPO) N ublulean
M = Commission (Grue Felm simiuuhd@dolumia
T = Transpoft cost {Kemel Palm O KPO}
P C = Processing Charges

SUR 1 mMeduINTIRISdmzauaadniuiulay MPOB sialde

%41 : Nordin. J. . Chandramohan, D. Basiron. Y. and Venugopal, R. 2001. MPOB Daily FFB Reference Price . Towards A
More Transparent market Oil Palm Industry Economic Joumal 1 (1) : 17 - 20

INGAIAINIUAINETY ITRUT e mzansasdniu ddnsha Fuipademanpsiuys laasameaisan
s 3 e = [ - f-
ﬂ"IRNH'INU?CQJ‘Hu‘lﬂ ADNAAAILLT AL

) ﬁﬁﬂfﬁﬁuﬂ’lﬁuﬁuﬁaeqﬁu (CPOp)

RIS (C). ATt (M), Audy (T) FovAay

- madalubifusisrenhfniniu dosgedu (PKp)
_darnaadmiviudslundasogs BKER) Tavilulunwaidy fid 5.5%
. il wlumtadminiusieesn (PC)

(4L I O L R

a o X e - 3 - s - 5 X «w .
6. AmmmiaiauiuldEnAvdoegs (BOER) lauihluTunnaduiay 20% visil Fusgfumsuiansanaavzaimhdu
Fefimsvmiaeamiu 3 wn3e Ap

NS A = 19%
is% B =  1B% - 189%
wmia C = 17% - 179%
A1 BOER 1a9onzanliduusdacingg fo
e A = damimiiviiausedlseeu (MOER) + 1%
e B = desnsiininiuesdliaau
e C = Sasnitiusoslieou - 1%

7. é’m1m'iﬁnﬁ1;‘s‘uﬂaﬂ-swmﬁao§a {MOER) 1ufD ﬂﬁ:ﬁwﬁmwm-mﬁ'mhﬁuméuﬁumaa‘[soowﬁmgo
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a1 : List of MPOB Technology Transfer Projects

e R B o J9 . ETo BRt o i *
11 Seguencing Batch Reactor 2529 5 Non-Bxclusive 291 A Novel Treatment Process 2538 Non-Exclusive
(Effluert Treatment) for Paim Oil Ml Effluent
Harvesting Pole {zirafah) 2530 Non-Exclusive 30| Activated Carbon Production 2538 Non-Exclusive
3 Mechanical Loader 2534137 Non-Exclusive from Oil Palm Waste and
{The Grahber} By Products
4 Palm-Based Pnnting Ink 2535 2 Non-Exclusive 31 Paim Based Lubrcant 2538 Exclusive
5 teasing of Mother Palm 2535 1 Non-Exclusive ({for Motocycle)
6 Distribution of Pollen 2535 3 Non-Exclusive 32 Phytin, Phytic Acid and 2539 Exclugive
7| Palm Particles {(Fumiture} 2534 1 Non-Exclusive Inositol
8 Paim-Based Vitamin E 2536 1 Exclusive 33| Palmanis Lotion and Cream 2539 Available
9 Palm-Based Candle - 1 Available 34 Palm-Based Cheese 2539 Available
10 Palmoitis 2536 1 Non-Exclusive 35 Paim-Based Chocolate 2539 Available
1 Red Paim Oit 2537 3 Exclusive 36 Ice Cream Powder 2539 Available
121 Production Technology for 2538 1 Non-Exclusive 37 Trans Free Formutation 2539 Available
Methyl Esters 38 Paper Coating 2539 Exclusive
13} Production Technology for 2538 1 Non-Exclusive 39| Deinking of Waste Papers 2539 Available
Carctenes 401 Quality Control Process for 2539 Available
14| Production Technology for 2538 1 Non-Exchusive Oil Paim Tissue Culture
Monoghycerides using DNA Probes
15| MPOB Series No.1-MPO3 2537 13 Non-Exclusive 41| PORIM Elite 0il Palm Series 2539 Non-Exclusive
Ehte Qit Palm 3(Mother Palm} - High Kemnel
16 MPOB Series 2-MPOB 2537 13 Non-Exclusive 42|  Qleifera Encapsulation to 2539 Avaitable
Elite Oil Palm supply vilamins A & E
17 Super Crawler 2538 2 Non-Exclusive 43| Filtration System to Enhance 2539 Exclusive
18 Automatic Grabber 2538 2 Non-Exclusive Processing in Palm Oil Mills
19 Loose Fruit Collector 2538 t Non-Exclusive 44| Palim Oil-based Reduced 2540 Available
20 Wakfoot 2538 1 Non-Exclusive Fat Spread
21 Elite il Paim Pollen 2538 3 Non-Ex¢lusive 45| Formulated Palm Dil-based 2540 Availabie
22; (il Paim Fibres as Medium 2538 1 Exclusive Santan Powder
for Plant Growth 48| Palm Oil-based Trans-free 2540 Available
23| Process Madifications for the 2538 - Non-Exclusive Vanaspati
Production of Red Palm Olein 47 Pulp and paper from 2540 Available
24| Production of Palm-Based 2538 Non-Exclusive Ol Palm Fibres
Ice Cream 48 Palm Qil-based Anionic 2540 Available
25| Production of Palm-Based 2538 2 Non-Exclusive Surfactants '
Shortenings 48 Chromosome Painting in 2341 Available
26 Salad Dressings 2538 1 Non-Exclusive 0it Patm Hybrids
27| Palm Qit Microencapsulation 2538 - Non-Exclusive 50 Pourable Margarine 2541 Exclusive
28| Translucent Soap Derived 2538 - Non-Exclusive 51 Laser Spectrofluorimeter 2542 Available
from Palm-Based Products Systen '
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52 Available Paim Based Blanket and
53| Slip Mefting Point Meter 2542 1 Available Rolier Wash for Offset
54 Non-Dairy lce Cream 2542 1 Available Printers
55 Smart Balance 2542 1 Awailable 772  The Identity of Ganoderma 2543 = Available
56 Application of Oil Palm 2542 2 On Trial Species Responsible for Basal
Efficient Nutrient System Stem Rot Disease of 01 Paim
57 Mechanical Loose Fruit 2542 - Available in Malaysia - Morphologicat
Collector (MK 1) Characteristics
58| Soil Stabihizer for Plantation 2542 2 Available 770 The Mdentity of Ganoderma 2543 4 Available
Roads Species Responsible for Basal
59% Mechanical FFB Loader for 2542 1 Available Stem Rot Disease of Ol Paim
-1 Short Palms-The Cratibie’ for Trials in Malaysia - Pathogenicity
60} Oil Palm Mechanical Cutter 2542 - Available Test
61| Palm Based Hydroxy Fatly 2542 - Available 78| The Wakfool MK2 : An Infield] 2543 - Non-Exclusive
Acid-Precursor to Surfactants, FFB Transport for Peat Area
Cosmetics and Lubricants 79
62| Palm Based Socap with Goal's] 2542 1 Exclusive 80
Milk g1
63| Goat's Milk Lotion with Palm 2542 1 Exclusive 82 Palm Based Skincare 2543 Exclusive
vitamin £ for Dry Skin 83| Products with Natural Extract
64| Goat” milk Lotion withh Palm 2542 1 Exclusive 84
Vitamin £ for Normal Skin 85
65| Goat's Milk Skin Freshener 2542 1 Exclusive 86| Hi-Reach Harvesting Pole 2543 - Non-Exclusive
65| Clear Gel with Encapsulated 2542 - Available 87 Goats Milk lce Cream 2543 - Non-Exclusive
Vitamin E & A 88| Recovery of Glycerol and 2543 Avaitable
67 | Solvent Extraction of Ol Paim) 2542 - Available Valuable Components from
Biomass Using the Alced Giycerol Residue
Process 89| Recovery of Glycerol and 2543 - Available
68| OP-Fibre Moulded Plastic 2542 . Available Valuable Components form
Composites Glycerol Pitch
69| Automobile Components : 2542 1 Exclusive 90 Paim Based Insecticide 2543 - Available
Thermoformabie Plastic . Formulation
Composites form QP - Fibre - N Specialty Animat Fats 2543 - Available
Bar Bumper Replacer For Meat Products
70 oot Trim 2542 1 Exclusive 92 Paim Based Esterquats 2543 - Available
71 Door Trim 2542 1 Exclusive a3 Palm Qil Based Puid 2543 - Available
72 Rear Parcel Shell 2542 1 Exclusive Shortening as an Altemnative
73 Spare Wheel Cover 2542 1 Exclusive for Tempura Oil
74 Splash Shield 2542 1 Exclusive 94| 30 Tonnes FFB Technology 2543 - Available
75} Mobile Ramp - For Mainiine 2542 1 Exclusive for Oil Palm Growers
Loading of Oit Palm Fresh 95§ Field practices for Reducing 2543 - Available
Fruit Bunches Risk of Rhinoceros Beetles
96] Systematic imegration of 2543 - Availabie
Cattle in Ol Palm

~

-

Exclusive

Technology already taken up and not available for transier
Non-Exclusive =  Technology taken up but may still be given to more companies
Available = Technoloygy available
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AIBEW U%mmmqmmsﬁmémfﬂﬁuﬁaomﬁ (nnASAN . N=0.64, P,0=0.48, KK,0=1.26, Mg0O=0.19 Uz B=0.01"""
1 | 21-6-0 (21% N, 24% S} 240 480 : . 215 215
2 | 46-0-0 (46% N) 350 7.00 098 0.98 . -
3 | 18-46-0 (18% N, 46% P,0,) 550 11.00 1.04 1.04 1.04 1.04
4 | 0-0-80 (60% K,0) 360 7.20 210 210 2.10 210
5 | Awadlif (27% MgO. 23% S) 420 8.40 - 0.70 - 0.70
6 | Talalud (22%Mg0. 23% Ca0) 80 1.60 0.86 s 0.86 -
7 | luuind (11% B) 700 14.00 0.09 0.09 0.09 0.09
ﬂuﬁunuﬁﬂﬂ‘ﬂﬂ"ﬁs{ﬁ ; IN/Hin 36.13 40.66 39.59 4412
/s (@ed 22 du/ls) 794.86 894.52 870.98 970.64
méuﬂflﬁumq 51
AW ﬁ%mmmamm'sﬁmémf']ﬁuﬁmnﬂ (nn 3™ : N=0.89, P,0,=0.48, K,0=168, MgO=0.19 URt B=0.01""
1 | 21-0-0 (21% N, 24% S) I 240 4.80 5 < 3.34 334
2 | 46-0-0 (46% Nj) a50 7.00 153 1.53 4 :
3 | 18460 (18% N. 46% P,0) | 550 1100 | 104 104 | 104 104
4 | 0060 60% KO) | 360 720 280 280 | 280 2580
5 | Awadlad (27% MgO. 23% S) 420 8.40 « 070 | . 0.70
& | Talaludl (22%Mg0. 23% Ca0) 80 1.80 0.86 = 0.86 .
7 | luudns (1% B) 1‘ 700 14.00 0.09 0.09 0.09 0.09
s’mﬁm;uﬁi'\ﬂm‘hqﬁ um/mug 4498 49.51 50.35 54.87
‘i vm/l4 (ﬁm‘f‘n 22 siw/ls) 059.56 1.089.22 1,107.70 1,207.14
ms'im'fﬁﬁumq 6-8 U
Fote Uinusimomish&niiudeans (nn3A) : N=1.13, P,0,20.48. K,0-1.68. MgO=0.19 uax B=001""*
1 | 21-0-0 (21% N. 24% S) 240 4.80 2 - 4.49 449
2 | 46-0-0 (46% N) 350 7.00 205 205 : .
3 | 18-46-0 (18% N. 46% P,0,) 550 11.00 1.04 1.04 1.04 1.04
4 | 0-0-60 (60% K,0) 360 720 2.80 280 | 280 280
5 | AtailId (27% MgO. 23% S) 420 8.40 . 0.70 - 0.70
6 | Ialalud (229%MgO. 23% CaO) 80 160 0.86 < 0.86 .
7 | Tuudng 1% B) 700 | 1400 0.09 0.09 0.09 0.9
mfmuiilodgn v/ 48.63 53.16 55.83 60.36
uw/ls (Aaf 22 suls) 106986 | 116952 | 122826 | 1327.92
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Low Cost Quiput of Bio-Diesel = Low Cosl input Resocurces
= Management of Controllable Cost
Contrallable Cost = Raw Materiai Cost + Processing Cost + Managemant
(>65%} {25%} {<10°0)

Piantation Controflable Resources Managemant

Low Cost of Ol Palm =

I

Soil+Seed+Water lrrigation+Fertigation System
+Plantation Management

Irrigation+Fertigation System = Development of Water Resourcedirrigation
= Oil Palm well Devetopment



A

12 BT a Te AR VAT ateruall Un 3 avufl 1 idouiiviAy - wnumay 2545 <7
MsUSMIsUELSFIuoVOSUBUNISTUAUIBVAUWABY U
| ilednfinunild \ﬂﬁuﬁmuqu‘lﬂlﬁ ‘
. | 1
. - R T PV DAL ATIVINTITNENT ‘ UGIUARA Hu ] CO, ]
Ny linelulag N |
M \ 1 ! 1 )
#ewu + pauszn || Wufnds v vuadl || mmbsesou + i CRO! = WINmae
: ' ' CPKO = Anfumdaluhsy
¥ ¥ i ! ¥
'\{ FnnhdEn AuF - 12 §ld CPO ~ 5.1 FuFuAl + CPKO - 072 Fmdud i

wanAnurR IR ngnamnssutinduhduibuivan
12 awls (Frn 2.5 fAun:ate/ls) Ao

I 3
7 ¥ Co.

i i 4 } 2
PLERVT P ELRIRIRESY

Wonsuslne - 120 SmsuA

- % - - & -
gramnITuRAMNILUIEN ipidudainga
LY ] - e
uasinhunaatu ~ 4.62 §Fudud

pnunaUiBaulsvuevsy 1Bnvu uainuasns 1ams HoAulevAUWAVLILSEWTVEU

| Yszma = aaniguidetiuasT
anuBNUIZINA

1. Lﬁun’l?ﬁﬁ?}u URENATIN TN
2. swldndugialususeani

o e o
1. WairhdsBaneluyszna
2. aptlywinismantidnen
uasilymaeau

wldasinans

Nty |- ~{ LTHATNT
v Y
Fanaullouaidus

mM3san1TYaeIEABINBAINS - Saa3INILENRU WARUWRITUEz IEUUM T
MIITDURENAILWRBUANNREER Lm:ﬂmﬁuﬁuﬁiﬂ‘li’nmmu
nssanrsyasigasany - sndnmBasmwaniia sndnmadindudnaemueiu
duasunisadnu Lﬁurjﬁam'ﬁaﬁﬂ fmuabiiaaemanmSng SYpuasWam Ao i
yarwanaosld iy danfivie uax § 3nnalodu

Ansnwvovselfonasuunduniuivan 12 awuls

|

| AeuisiAboRtU
ihdamzany 3000 &msud | - ——— 0 )
Wawdananyad 990 dwsuA | - Hapam — Twld @A)
131}1 2070  AusuA) ! lulofiea uazr #1Ivdpdu 68.259
T 447 & MWHA | st 1 19.407
Tnuldsslng 120 &wAuAl | lawnlitianuiou ; 12,536
dnhadomdoussvsaiu 462 S wiudl | v : 10.709
ansurhan - 288 dmsuAd | mMNa MR : 2.115
nndaluavisan] 085 dwsudl : LT 113,026




@\

UA 3 agun 1 Wdoubuiny - woumey 2545

!

{wmmmi*nmémhﬁu

e myus:nouIns

ounaa:zlstumdandaulsvana

vivuAasdinlGusmlsesimhfniuildna g

nelursadandanszD guws viegsmgisnid asdimiuidnadneg

fusarin Tunaraalseey AuRlunrsaseiiunamginias 19
-"e:wumm‘iv]nﬁuw:mmhﬁnu'lﬂ'\f[‘me"lu'l:imﬁmuﬁ'anmq’fu
NAAU w:mmhéunmuﬁm‘iarrmht'ﬂ'ueTaoTuﬁtﬁariﬂﬁquﬁ ;
el dhmdiruredlsmivgnttatnamena wazgmises

Fendsnnniiaaiy nzawigniadnzgminddnissadanaiiio
WONNEUIENEDNINMERTL Naﬂ'lﬁu'-?:Lﬁﬁilﬂ?ﬂﬂﬁﬂﬁ'\ﬁuﬁia\lﬂ

Tuwnsiinzawwapnusmnnduluissnuhdudnade (Ui 1)
Flyudmzamdndsndlssaimhiuhauiniiagm uiab .

ndulufaudasn Suiawmhdinigmiwignisuumsiiy
anauviuThaustwiase

SolFanws foaaraiduifivootiodos ihdiscotnldnSol

» asouBaiuEst 99 fHuDzsulamzHalhangolsoo -

pzifigaslsdufivdonuoo
senmsusn sufipauonEslanaanaImMmzatuidunay

Sustduiiiuniiuls asvialald usithiivive 20-30 15 aeszld

WseasieEne : anATIusIRtuAY WMNARTAGLS fhilkehd

50% toensan KuisarrudeaslUsTmiltatiniuoy Fees
AnduvUAITUSSINNAT MU

Uszmsfien : Sagimfahirieaduummeane, winimeang
BeRdaLiiua UL

GuBd 1

U DURIMINEADER

Uszmvna

dumsiuyadndana (REehan
L ganinTany)

»  udoosifessisduiiulsconu

Usznvswan : aewuRideldnemeainuidy
 aszmiEes : aemase At leevinduiigminluis
- dwganathan ‘lﬂﬁmqmlﬁummﬁauﬁgnqwﬁ'ﬂﬂuunummu
- aunmrasiisassuladiminasidngs wasewililunisndsias
| &Ry

l5EnITAEN T‘somua:fmi]rumL?aum‘s-nuﬁm:mmﬁm
finanannlaediu

aswtululaTumsasolsoonu
dinsnnlssruaimiinn fugnimunmnssmAisulinu
BRI 1)) 'Edﬁgﬂuuumﬁﬁ'ﬁn’ﬁmuﬂ'\énﬁuﬂnﬁ'mﬁuﬂ‘s:mﬁ‘lwu
Faiu uuyreslisenaeradosiuitineensdarIuten)stna
- eutu Lilgveslne nslEuaundndae dutagduitiiulu
iyt sewilsordosaeiniuiudhnhsinsm Snhiuilatswm
auazilgmdiunseae AIRATUIAlIN LTI TUUNEN TR
EnasTaiunwasninms TumsSulssruaimururesduusy
fio Eumuliigodn) FeadsiinsfAnsuinduioruadioencay
- gaagUnInifg nfanmugnaunwiagAuuarn1singe
malpiudassifianniagiu Bninsrfidganilaiamuialng

fuLhan
1 :
———— l w:mu/wnuemézﬂ
A
WULW 2
‘ ausaawizHathdni g l

|

a1y

——wr-l Tsoadn l'_—1

!
neaulan

¥
X £ o
wnuaugy

U7 1 arsadenTposswiranahsuiulssaimniu ey



h

14 {enﬂmuﬁﬂl.l'm'uﬁ-tﬁu

A\

0A 3 aduil 1 WdoubuiAy - waumay 2545

1k
n
L]

o

[
i .’:Z, ®

. B
XY osi—mauthessisiss

QII?‘;}JB‘!O'UET‘Uﬂa“? Flod wrs V. U18aN”

ruldduafiaedanussundnrseaunssihdmivi Tisvirmovassini sedoaslsd wnduit 5o “DINAROUELIET
Flad 1w Yahdy wihiu hilofufiauainuzaiy Aadeednfiofhndadimin vimuossneuiney noulilsruierarailyne
angumeuli wuseuudalida viuftinsunifanlFasudou vrldazlomifungugfigoemawldnmdniuiu Sy
wyq fda e “$uda S tiearwmiiuragaamnisndaluiulne sudagussasdnantevemmnntufuiy

um-—numm‘s"mum*:wmunau mummnuansnnwﬂunaum-sammﬁmmnumaunauumm atumdathiiAouiung
Aezdan Fvuly anasiuagwilfudafuusaiy

A100U90FaVO0IB YU

1. f;aﬁuﬁmﬁuﬁﬁ‘lﬁﬁ\lﬂu‘?

Duammafidisusreunnaiy withszlineusseq ffe Wessoslfaadeiunasatdnaundudlumssadulei sx9s
nszﬂu Whalsznsusn wdlndesiidayamivayutunisfaduls Tavdasilaredit Mufivanssdonihniufgnaasumiuesia Dxp)
winiu dauvs u'm'zmmao‘lﬂun'nnuanw thedszma Thofuseadud amnmﬁum*x*a*hmnun A3 Muag

Tavasy

1. Lmﬂmn‘sn”mﬁmw%t'%auﬁuéwamﬁ ptimiasAludnoudmaswlsam: Swavbiviwifoiludoasu

2. arwatinsusividmoouwaswziinnndidn wazaiiisuanunsleonwiithg aalinaoneulndiuus m3aluiu

3 anudaduluriuiuiasovrevutanmis wasildiuuasnesldamendeald usaiduiumangwlisousasy

ARSuE AR NN GAUEALE Srdnsaluayundaniudi ussiastuivhasunsoiufiasnliniouq iy

2. T.qumhaumuuau'w'l-sma'{ﬂ‘lﬁn‘flsaqaﬁ

m‘hamﬁa..mmumawﬂnmaﬂﬁnawﬂaaoaﬂ uarausaa lauagude Aarsuandiossniteeldfusesisnnige
Wiles mav’fmnnamawmu m'[e#ﬂuauw'l‘s NNS‘EUT\BU“NU

1. e:nwfﬁfﬂyi’nnnnaa mﬂsﬂnnnma\: fa Juszdnviidadiursesiaamisiminsauiuaud s szaal duingdu
Yuies itz mma‘l-nw maumaenﬁﬂmm‘h? 1ﬁm‘swnnmaqnﬂa soviianailuifeginmasiganiacls Tuusummitla
uﬂmnamuuu\ﬂunaomi'(aﬂu'lmnﬁmmnun sovaupunsatieilay Asfims@nenaryin 'lum-nnuwauanwmuamaan‘lﬂm
1,000 fAlandu '-a.,m'[-numsamtﬁumﬂ‘lu'[mwu (N Tl 2.94 nn. gouRusgesnads (P) Tut 0.44 nn. gudusmlnunsiBou (K)
W 3.71 nn. aaidusguuniidun (Mg) 11 077 nn. uax gadumimuaatdion (Ca) W 081 nn. Hedadulunsgandeoessin
FAINEYINAY 2.94 : 044 - 371 : 0.77 : 081 wiaAmbuasiiud iy 339 : 51 - 428 : 80 - 9.3 dWmiu NP K Mg .
Ca mwmady nialiiruniniu digramiz N @ P K avsesfidadulasbsznm iy 7 0 1 0 8 mnddy Srsuydin
visAInldduiamzgas 15 : 16 : 15 fezfidadin indu 121 1 szdius P anniuly mtﬂum-mrytﬁu'[ﬂnujmﬂ-sﬂu-nu iR
FDE9G 89 nm'lmunu'{un11'(dﬂﬂ'naamummu uazdevzfinmissoanuangarosiqpmrsiufuivgmhdiluszuzendy

2 usu1mﬂun7dv TABNEINE uanmnﬁ’mdmﬂ‘smmrnnmmwmauﬁmm{[u-ﬂaw 1 ufresdsedilatein m‘a'[aﬂun
rﬂanﬁun\ﬂ.muawmm..‘lummnu’lﬂ uaz ﬁ'.\'naan'l-nﬂwuﬂuﬂu‘rmmma leoifadiufnusmansmarinasions

3. l@atlshiwmilulius: Tuw'lnmnnﬁn Luaomnm-ﬂdﬂﬂr:'\'[dma'[ﬁﬂ'\auuﬂﬂ'lm Lildlaiaoud iwsrzdudniu
FoiuFoesAnativtinonainsld 33nals ma'(uw-nu"l'tu'l'nﬂ‘s~Tmiumnnaﬂu..mu

fdudadsinaisadnies duswanduaisng mumm‘suﬁnmmmnmﬂnﬂﬂ’aumuﬁﬁﬂm‘ﬁ’{fu uaridwusitudagd

LK) s L] - - i L - ’ s -~ -~ - L L3 r
IN’I’IHTNTH'IH’ﬁLﬂHﬂ‘S ATHRAUF NIRRT 'HTBﬁuﬂ’ﬁ’mlR:WWUWH"I‘SN&FIU’IE'I-M'LHW ALUZVINEINITTINT IR INTMENADEIIRIUATUNT
Als

- i o ot . o= e a - o - - - . = e = v o

dmivaiuil smmpudiiiou Hilidniudur Snnn 18 WisdlnumisdnUgnhim3sliz @uulang) n‘samamﬁutnuﬂﬁﬁﬁ?
niafhezdansupiluaiuhnds ﬂ’J':%ﬂana*‘lﬂ Asy athEsurady winvinuiidewsus wIaamudnfg daufine wuvsiiomanli
Fusadndug newssly uazviuil mﬂ'{nﬂmﬂ'mummﬁﬂuq uzAiy



— s
&
a2

Un 3 avuil 1 WdoubinAy - wasmaw 2545 15 {wumuiﬂmﬁmf"lﬁu

it

doronssy__ ASUBISUNA0ANEMINENGY DR 1-2

FinnsfenpihdulEmhuas R LN LE N 2 19 &z 4 atu laplddaianiudd 1 avuusn
T 600 LAY uaz‘lﬁtﬁm”m’mm's%ﬁuﬁ-’ﬁumuai'\ﬁ'umum'ma"aan'rs-nmvjﬂu'hﬁ‘lﬁaﬁmtﬁuauﬁnmﬁadﬂfﬁn\nuqﬂmonﬁﬂ
yufvaliugaeeaeDi 2 Tadaiuiibuduog 1200 iy SLIUTRL QeI ORI TN Te P Res R SOATSNA F )
waaaed ;ﬁaﬂ-s:Tu-uﬁ'umﬂu‘t-ﬁnr-jﬂu'hﬁﬁmnﬁm'mﬁmia'luaﬁuﬁﬁ'o-mﬂag uazmnvusulademsnisludadla swnan

- - - - o X o N aa o a - o ~ o -

fudureazdoaldndivlormesalasame Aailommeni funaldsurandonminideuazissnaunsimans HvavBuam
=y

H1 U iUAaL

Ui 1 (iWeubuAu 2543 - nunius 2544) Geanflempgre.
0 1 adufi 1 HaulinAy - wuniny 2543 » ® PEWMNSSUNAANRINEATIAIOL
e . e msaEasdwubhdunelfnsou AFTA
—— " e tndudiu_nrnuenowns EoEunsa?
N A . toionssuy
« sV WALiDAtwoolnsunMs3sehauitu ma e ) L
T A —— ' e GoRAIALDINMISAULLNSEIMSUNSULhOL

R - . . InsvaswnswEmovenamnssulrauioulng
1. msanuustduhdudaldinulnliommes Treoulny + ° TOUESM doimag AP
Tawarinnnsy . . . T .
2. msvanlulundalssnansaluduoniuthduiaels - O 1 Q0UN 4 1ABUSUIIAL 2543 - nuAWIUS 2544

Tawarinnagy © UNUSSIUISNS
ans:ndudndu ; WavRvY )
« Juna:mslBleluasunaudou * SRAULAMSIOYIUDVAU o
1Agondus:naunis © Insonsdvy “AYUANINISS A WNSIAMISIAMSUaIGULaLER

" . PO S
« dWuilivia:raiadinosoailoauniu - uavL ALY i
dfahssy + » Tulpsiow : noAsTnulunsasad sy

. e N
* HPMSAVVUBEIMSHAUUIU , EsEm L ;
* BANSUSIBUS:AUADILARGAAMNSSUUNAUIUASUDDS v dAMUMSUMSIUN:AgoaEsNEUINOU
« nsoums3danadarnuavyalsvMsIde “Urdmhiu” ano. | 1dgonngusznaunas
___________ . ® ML NUUHNON)DGU o

UA 1 00UR 2 Woudinus - FovnAy 2543 e MsirAshvnEaTEaUNEU U

- ' ' gnofonssu
UNUSSUNBNNS - o
WASUSSE .= AsUsiAndusingol WA 2540-2643

- N ol IAINUASIASUZRvEMSUNISUanUEUtY w.A.2543
* SO MWALHBIMTavAuluNIsSARAILBALAAN: B ARUNEIIIRL A rRamsumIstn
sty . dwudirinUEuUiana UENAL W.A.2543-2549
+ msifiuisegwaunaTuhduihouideauainsElulowiumnis L
13zoondus:neums . UR 2 (1oudunpy 2544 - NUNTWUS 2545)
< o - - ] b -

« JayaanfiNuxugRennssuhauhoulng " DA 2 aluil 1 1feudunAy - wneNIAL 2544
« mstwneanAlulagdwhautulifeCoinunasns « UNUSSINEMS : HIASTFMLSIUIRAMNSSLUALOUTNE
ioARNssy ' wavuddy

« swiolnsunsIveRlRsSuMsatuayunUITo N ano.
» msiwnomnalulagiiiuinunsnsua:gauto

. * SwowwansIdeidoodu
lnsvms3se mswasumas:dusmemisiuluonnmoluii? sey

= 10 AwnnuiisaAmeuINindsIimsia:gus:noums ) hdudiie
« NMWARNSSUNISENaUSLNAAVIULNSUIIUL « d@ssUEuihou
----------- " e wnnuAAnstauNELInGU
UA 1 aduil 3 Aoufuensu -.WnASMeu 2543 . 1dgoondus:nouns
unUSSIUNBNIS < o UsTastidwunduusing
wavuidy , C e il srthduoumBenAunniAg)
* MsiUSsuiouaapamhaudwuanuauimuasudusuaou « dwfonssy
Avs=thauiuiy | AINUASIASEIIDAMSUMSUaNUIGUINTU 1.A.2543

« 1SaudeifgaUBuSUaNa-NSSaMsasulduthii



Bl e

a4

16 {qanmmmmémhﬁu

A\

UR 3 aoufl 1 idoubuinu - wqumeaw 2545

At ]
13
1w

UM 2 aluf 2 1Rsudouiau - JoniAL 2544

UNUSSIUNSNS

wavIudvy

* SWWWAVWITLIVOURL :

nnmMsEsnnitmMsusSisubusSUEI WY

ars:thaudaiiu

« Joyadng Wdudhou

» gansiddeotmlsifosAwanaahamiusy

1Wdgvondus:nounis

» s Anamunisuaathadudiou - 1uASNTUNILY?

» MSINOVANSIESULLUMSSANISANRNA : AOUOESORUBDINGASNS
ganududnau

« Us:aumsnimsdaviunylugouunat

o SUNWAED - DINABALhALTINBASAS

+ JoR - dodevavlulosisa

tinafionssy

s Un3duideougus:noums

« AWIAgaUlnavaus I UISLINDU

UR 2 aluR 3 1fouueNBU - WOABNIEL 2544
unUSsUNSNIs

wavwdITY

» Lans:nuusviaMsAIasSoBaLFiaaranssulau nuiuls: inalne
aswdudniu

s URIDUUNGLUTY (1) - MSWARIUAAIRISIA: NSaUUIARNG

AT & .;'. S S M ."ﬁ{f:’:'
) ir I‘iﬂ‘i"ﬁﬂﬂd&l‘m‘?ﬁ’ 114 ] i
:-’ [ -‘d‘

e t‘i'i]ﬂ mimwmnﬁmm aam

1%1’! 17 -18 HAS R 2345

- dsooimiusznovnns

» JoyaafAneoiLaRamMnssuLAUtU
dofienssu
* [FuBLavuddy
» swialrsumsddesmuaunihiurTasumsaluauunuaseon an.
Tudoouu
= and. Ussmasudaiauelnsunsaseduhauiwu
« toEWUSIALMSITEN MSUTatADILE D INTUS-NaUMS
Un 2 agui 4 tieusuaiAy 2543 - nuAIUS 2545
unussiuisnas
wasive
« swULWAaNSIuidovsiu
- waveomshithdensifusananueohdudidu
- AXUDEUoVS A asasUhauthouTng
avs:unadudaiu
» dayaus:naumsanaulolalenudnduiii
tdavondus:nauns
« raathaudwuseving
« dayanmswarna:siadauduueuds-inALHGe
* MSINSNEBVSIATY AdMsAUNEUhTUTnga?
tiafionssy
* QUSLINUASNS
» flaUNEUGoU
e nuindulsssnlnsunisise Undudour

mwmsus:auduumammshauiiu

~Shrwilen Frilrenisny

e T
3




The

EI s N O

T " e

rarvgssalygn

WA STINA® il 3 avui 2 thaudiguisn - RawAu 2545 ISSN 1513-5527
)ﬂ[!US:aDﬂ l unussnnNsms

1. Wawsumsausduhdsiui atmussanbmsatiu tausaudaiiusaningo

2. wiadfudensrefidalamabiindvnsuaziusznounitly
qmmnn‘i‘mméuﬁﬂﬁuuﬂmﬁaﬁﬁLﬁuﬁhaq MdutssTumide
nsIvBusnTRINgRE M ThTuTess A

3. talsupimarneisu i itnAuMsITuUaL IR URSHANS
Hosuh@ninuiidulslemiseinimmsussfussnavns

4. weatusyuliinanmdaulverasadadiminmniuazy
Ysznounaddniaiuseelseie

da1suny
WA YUY . 2
> ) Nmmqs:ﬂ:ﬂgnﬁian'mﬁtytﬁﬂmm:wawﬁmmo
Uranuniu
FvIsUnNSaNI .. 4

o s wsluisamdaldnmenisineas
o 3x¥ MmITzuesasuaun iy
. o mwdnlliniuloaiuasodunit
SR T e T R, 10
o myvhayIImihindy
© dayantsudnuar eramhdanisilng-anade
om-mauLh N 15
11RINTIN
o m'nh:qu‘i:m"mﬁ'n"iﬁ'ﬂﬂﬁuug'lﬁu
o wuursiumfiviufindeysiisldlsznauns
Tisuuztimstdofnhdniuiu
¢ Tusunsumominbszygng FReawi 01
o uunthwisde “gleunssdnghdniviu

“ . ] - - % w
nAw. 'i::ﬁuuﬁumjmﬂmunuﬂuguummmnuméuu"mu'm\ﬂm
» X o oA - [ % - -
mumammu'[uauumn\ma'\ﬁ:m'mgmuméumuuﬂmursmv
mat.i'luﬂi:'[u'nﬁﬁiaﬁﬂﬁ:naumma:ﬁn’:mmﬂnu

83t OnAMTILIML

hdudhuRdiAsugiadu
UszinAlnaisindsdoiaSunSall

tdmiiniutszmdlnasasdasisetivie inziwafniuiu
mﬂ‘s'-Tmmnnawvwmma'lumﬂnau.a*m'fnﬂ

aaBnbinewi umm‘.ﬂnsmuu mauananmmwm tlna:
fizsomumlustouivey Sdeiuniu sneudnnAuvzIermy A3DsDunng
sedutilailg Tadieeesiia Lﬂ‘sm'l'n‘lﬂﬂwn'uua?-'lumw

unuuwwﬂ:uauavw maunl‘nﬁrumu wszﬂﬁwmmuunhi]tw
Bu'wwmua ananu'mmmu ﬁqr'lwnunulﬂwmuaﬂ'mw vsiuenl
oS wiranmiu Wud shsurmhdniiiu nulnmﬂmmm'['mﬂmnnnum
areilldivimiu wasiSenendmainuairin Towlswi

il lawlaindliintunialusssmagramnsaalngjq naseszim
oy an‘%’gam’im Benay, tﬁalu el uambnlssimainmndearing
YazimAdu Fresdalslida mﬁaeumnmauuw'luwemwmnuu 24
Sulailiauszanaiiy Ssanbzmaiusd s o uikbaes
Litvaziasfiszaiwansmnyndszrmaunblnsied deeiu snmdond
snidusudy 1 vedlan Sulafifedhud 2

winaneiuunmatiliiiikeningrs mmrndowsloiriioulodyy
mnawasuilandeuivantiv hudleus: mﬂhum‘lu’lﬁua.hﬁammmm

mmnn’namﬂwummn-mmﬂnunuﬁ*tnﬂmtawunud’num
unnnwnuama'lsma 'hm:mun 5 uaum:'wnIawnsuwunUaMawwn
1 &wlse u’uawuuﬂun 3 uaumTNAlalAs ununﬂgmhaumuu 1
ﬁw‘h snfu vssnalnoadefesninsmmnadnnntudsemssmnlg
i uiu uasmswanlaialoiedl unu\ﬂumzmm-mﬂ\nm‘m.mnnuﬂg
Wdsiulisnnguning Lﬂmmwamumsmmﬂan ol lanasiache
nuﬂlﬂIu‘]uHudBﬂ"lmuuBu 'ﬁoluﬂnﬂuuu I“ﬂli'iﬂ"l?lﬁuu’:l“ﬂ'ﬂu
Audhwemdgnamednniuile

.............

M gemy wmsuaod AodniAed (Soud Taoariiein DR 21 3uF 1-7 maumiew 2545 it ;
nagmuﬂgmhﬂw'twmqn glﬁﬂmmrwnwu wmiv 12

Auinowris:nudou

'qﬂTmomﬁﬁ’n “haxdidu” fhe 2 dinaunamuaivayun13ie @na) MATIMYAERS AUENINDINISTINTR
HINERBEITAIUATUNS Inenwamalng 90112 Tny/uvnd (074) 459-384 E-mail : etheera@ratree psu.ac.th
: Home page : http//www psu.ac.th/natural_res/oilpalm

L3

"$AuAR Foun iAenINGv uvaveRadInnIINYIduuadulng




e

hY

' ¥
2.4 |saenysmhdniviu

2\

|
1

Un 3 avuil 2 koulnweu - Fomny 2545

I UL IUD D
S1IENUKamsS3ITatavau

wauaszqundams|q§ru|ﬁufnnaswawénua.JméULhGu1

Frewed ity Usehv vaedr tuimd dmad uss Fis tenaumsnusy
AN TN IBTINTE vy inednaeEaTuATUNnT

1) umi

mnlam_hénﬁﬂ:Tu'lumouﬁﬁﬁmummﬁnv"'(ﬁ*s..u"
vgnlusas 7-10 was Taougnidiu 3 indyy YanusssadTums
ﬂan‘s..u-ﬂanmmuﬂ'j*mn‘maﬁ m:m'(mananna‘l‘sﬂwu
usiathdlsfin mﬂaammmmmnms"ﬂﬂomaum“mmm
Tamamzitdtmaauas dothdufionpnndu nsuseiudonan
FETHANTENUABN IR WHRKAANZ ;LN EN

2) Famlszaa

| -y - -
WadnmanIziuansszurgniifisammirianivla
WATNTIRANARTENIEY

3) 35n1533n

mmswrﬂaaﬂumumaummmamﬂnmu mJnnTumu
‘ﬂﬂ‘l"l‘li.l.'ij., Tnumanuﬂmmauuﬂwmmﬂ 13 1 3774 3 e
usazulasiiszuzugnuanswiu Ao

Hyavh 1 sruzUgn 7.5x7.5x7.5 s Ygmiu 3 mdvy
Fumiy S5 maulszens 32.8 suls

utao 2 sxuzilgn 85x8.5x85 wims Uanidu 3 mdun
Funiy A wnlazens 256 dwls

utavit 3 szuzUgn 10x10x10 WA Ygnidlu 3 wmdus
Funh Sdwnutssing 185 duls

wudavlinslsieludmindeniu @p 04, 0.4 uaz 12
Alandu N. P05 Uz K0 dafusad mswy

Tminoassuhduusssetseduig 75 sy afy
'Ea:dﬂm*s'iﬁwaNﬁﬁn:muﬂmmﬁuﬁﬁﬁaﬁmﬁunm 3d

dmiumsieigudvlroaasulrdy nsEnIes
10 fu mzualsed 1 ussudaod 3 m‘s*ﬂ*ﬂﬂn‘ammﬁanm\:
IR Tnuuummsmcymﬁ[ﬂﬂwmu‘ﬂuilw 2 29N INAAE
(mﬂumuumq 14 )

4) HANTSNARD

4.1 HANRAURE BVLISENDUNRNAR & WRNIRNE WU
fszusalgn 85x8.5x85 wes Vidnihliuananns EALARGIH
mmﬂ%uumtmnmm"ﬂan 7.5x7 5x7 5 LA WAz 10x10x1044819
(@1397 1)

PN 1 dadvnardnuazasdUsznaunandnsenhdniuiuiiissozlgnaeg fu (@wnhauszning 13-15 D)

] thwilmean/Al TFnmzawA Win 1 neane
N (nn./éu) {nns14) (S Fuawls) (nn.) |
7.5%7.5x7.5 29.84% 987.5¢ 3.16P 103.41P 10.35P
B.5x8.5x8.5 110.442 276032 §.27a 149,722 18,572
10x10x10 110452 2.0405b 6.022 111,13P 20.443
CV. (%) 6.7 77 6.5 80 126

WILYE SOYIWNIARNARNITY AL TANUSNEWI ARG 7 P < 005

4.2 msigiavle : vinnsuBuudfisumsieiydulaveahdniiu 7 2 SeuzUan An 7.5x7.5x7.5 MRS LAT 10x10x10

Wes wudn sty thwinuwioly uazansvimaluseamsluft 17 Teshdnisi quﬁ'numnﬂ"mnuwwaaa pNCuAINGS
URTIEUIBUNEWU (A3 2)



e o
& ;
7. DR 3 avuil 2 douliouiwu — Fomau 2545 3 JJjsmmnuinnhdnii
AN 2 Adsmsieduiulreah@nhiufdssozlanuanseiu @agund 14 1)
" unly thminusety ATETI L AINED WuInENSY
szuzan
v {A1ILNAT) (nn.) {19.} (w3.) {.)
75x75x 75 98 40 619.1 645.82 20450
10 x 10 x 10 9.7 44 5976 6811.70 240,02
CV. (%) 140 143 71 45 6.8

ysong Snviwunaauiferfu Awfu Iasuandrmnaie AP <005

4.3 NRABLUMUMIIATESAY : nAMSAN WL ssuziignda Sfumumswiaganiszazdgnvne Tasszenlgn 7.5x7.5x7.5
A Afunumenan/ls 2,198 vm fwold 2271 um dlados 73 vliA) Tususfszezdgn 10x10x10 w3 Afumumndn
g 1.686 Uw/liA d5wld 4,693 v3A did1ls 3007 um/A3A) dauszezilan 85x8.5x8.5 Wt sxililigenigaRe 4.036
v/l uhdaResunAaBLIMUNIAIERY (VCR ; Value : Cost Ratio) wudn szazugn B5x85x8.5 Liflanmunnsdnaiy
JzuzUgn 10x10x10 AT landiAl VCR = 2.78 (A1397 3)

] LY - a r o . a~ ‘ v -
A1 3 FuulEeInT FuumIkie usrTeivvinmsdanhdiizezdanuandniu (udneimhds 13-15 D)

szpzen | . . v, | wewdERl4A) Fuiunraa/lid sy’ ils .
- Fruruswls . - N4 A4 VCR
(1n%) (nn./13) arde' | Audene? | Audumzaw® | s | UWlE) | (uwid)
75x75x7.5 328 9875 1,738 164 296 2,198 2271 73 1.03
8.5xB5x85 256 27603 1,357 128 828 2313 5,349 4,036 274
10x10x10 185 2.0405 981 93 612 1.686 4693 3.007 278

'AJuAUAr 53 um ‘Asaudemluduar 5 vmd

5) J950

5.1 ArwduWusvavssuzdaniunisDinaudn

HENARNT AU TBILNE LT #uag‘ﬁ‘uﬂﬂﬁ'uwé’n 2
Ysens Ap wanA/Au uRTIIUAWlS mn]gmhﬁmfwﬁu’[u
3zozdin (7.5x7.5x7 5 was) uihasisnnuduwlige uaffing
yhlmdamsdouivoasiunin Fofluavlsss@ndnwlunig
FHATIALEITBILANaRRIE I InRanIIARDIWL Y malgn
dmhiusserdass Wnandamuiiaiun Tanhdmii
bz uasensauaransnuATmilesstnz
Ugnivhetu (85xB.5x8.5 uax 10x10x10 wA3) mildszuzgn

8.5x8.5x8.5 wns sxirlithdubinandaliA gege (27603
nn/AsA)

‘Budimsate 030 vninn

‘s ThdT AR 2.30 wming. ST AN IR

5.2 AAABUUNUNIIATHEA ;

NIRRT VCR wud1 misldssusugn
B.5xB.5x8.5 wms HAlndiAneiusrazlan 10x10x10 wms
Tonfidnuiniy 2.7 udidle Fnsenfantaiios usssurmlunsomu
WU szozUgn 10x10x10 WAs WRsmmzaundy usnnil
seBzAgN 10x10x10 A3 Ixiiufscyinsunn nrlioume
WoAnAnuANIRARTBIRUA S sLE LAz L AN
szuzdanivay Sovninyssnsannsosudumsluduid s i
VCR dadunmsnninvzgedu AmiuszpsUgn 7.5x7.5x7.5
Was utesiinasdrananieang iasvninanteiulssy
masiudAvlasswinduniuiang

AP A AP AP

~re . . . o ¥ e, X o - N N
ﬂu‘ll.ll?lq AbnATWINITUIURULNaANTURDBWUN (a"mmmﬂjgmﬁugﬂmumauumum’u)

gAs Inausuthsusals =

1600

ITBZUNIENTIIRY x J(i:uzﬁgni:wh\m"u)? - (172 szanlgnizningu)?

fnthagu TdssusUgn 85x85x85 was
Fnudumhdudaly = 1600

- 256 fwls

85 x V{(85)2 - (1/2 x 85)2



v, .

Ly

@\

4 {““mﬂ‘ﬁ"ﬂhéﬁﬁﬁ“ Of 3 aduf 2 idoulninou - Horiay 2545

L+
]
w

&’ISZI‘ ;é:QJ'Lc’]QTu eeo

s10amsludaqmdaldmomsinuas

P Bmia
A rinIssTaT R o inoduasearuaiund
¥ . I - [ | Yo A L e g -
PdanhiuiufsidssnssremsiuBinuigann tutnihdnhibinasdai Unusaemnsmhdudisnisie
Tulasiou waawass uazlwunsBun Uszanm 06-12, 0.5-0.7 uas 1.2-2.4 dlandndafiudel susdy ussidssnurdnidiu
i iirandaitou 20 D faiiniliipwidlnBnasnn makdagmdslimenanees Tasansysaniasngasmnia
L - [ A a we r T o= - s » T > e - -
ihinhfanlfideisoaemshifufnhsnniuiaivnnmaiiieoibinsssnssdiou mslBijnaials uasuennnmniin
N A v o - - nr w 3 - - - ' o a o
e wmilifudunds msliTrqudslitadusntunitfoininusunieiagluiu uazdunlfinlgelaseaisasiungo

mnmﬁm1W:ﬁmﬁ%mmmp}mﬂ‘rflu’iﬂqmﬁa'i-ﬁmon'nmun’mﬁﬂphw AYTRA 1) W Wmeanmhfniii idnea

wielhnhfnhohs uaziniifinmiBnunee g TanemzimamhSahifuuazinlinm i iRnus s dusginn
N - - ' - o Xy ' = -

wrvzlifisglulaseu Wessnlulesisussguudshilusswiemsmn dhmaiiiderniiume-se (pH) Ysznu 11 winldasludu

i -~ . 0 g - r o - k3 P 4 ¥ : -
srawasigmanuiiunianesiu ¥ibismemsluduiudszlomiiefmnniu uimilasaressudianuiiunia-dn aaedu
Aould

AW 1 U%mmmqn’mﬁ'[uﬂmmﬁamamsmsm‘uﬁavi'mq

) . Tulasisu Woaws3d Twunadfinn uARLBN wuniduy
TUATINGD (% N) (% P,O.) (% K,0) (% CaO) (% MgO)
apamAasINLE N
mMnhax 0.956-1.07 0.38-0.69 0.77 NA NA
VeaETEN TS 0.73-1.81 0.25-0.48 0.64-0.70 NA 0.25-0.31
wWuloamydanuan 1.16-153 0.14-0.16 0.05-0.17 NA 0.07-0.25
Wanzaisuhan NA 1.99 21.48-69.36 NA 281
Winnzanudaluthds NA 483 6.35 NA 485
apaMABBU
inldeensn NA NA 26.44 26.12 NA
TUNENIT 0.62 053 025 NA NA
wnaLMIWH 0.91 027 0.85 NA NA

fan ¢ Feyamnmshensimeteiigiioe fuuimsinreituguiuiianianzine
AN INEINSSTINTA U intdbassauaiund
NA o laldviins e




uoun — oy 2545

iy

M

5 {vnumui'rnhﬁuﬁ'\ﬁu

539!

N1SseUINUOIHUBURG MUIUI8ULITU

s Bunided awznaluladnisinvas sortumaluladwszvoundudiaammisarmnszis

guitseurle 4-5 Fu vzpzvusu 30-40 Tu szuzdnud 9-14 Tu
warsrpeduAnds 6-11 Ju M siiaUszuim 50-66 Tu
msviaelasmuaussiavhasluhdinide §uurean
'lm:gnﬁn’-mmﬁauﬁﬁ’m’lu linandnanay FursInninesy
dule sz aviimmilunadoemsiuaaas uasnisulas
srfudusadnlasslsnannuind usnsnd aidrezua
wiszade WnlEnartunamidsnunandudaldioge iz
finneidvlanatsszozlunan@riiu veuimszunals
nNOANIA drulnaiszaylutindousaiaufnmsu uazlinwu
srnaluthdaifianysswing 1-5 B

rusumhusnrrTsIAsusniul 2524 uFwiagsmns
511l sowntull 2526-2529 InssainelunaeiuRTusv inmms
arepiiuazns:d TasiRufinsszumsniuenndy 10,000
15 LLﬂ”d’lﬂﬂLi’iﬂﬂmuﬂ 2541-HuT) 2642 1ASinT3sELNABENITUL
Tu-nmuwuva'[uwwmaﬂug‘smuua~n‘s~u1mnuuam~mm
40 000 15 suviulddiniss: \nmlB-:ﬂuaunu‘m.u'mnl.nﬁ'nul.ﬂu
afansm amiilviuiviadviuredd Selaumquiud deduind
uwm-nmacgaan‘mnnmsummauuumﬁ’mwm An MEVRTAFY
Angoianmd L UHAIRIY uuaadniiau Lm..maaaumu
Fvnliialen aaamsuRnIwLIRASDNEU

FINTERURANTISIAtasviuauntiunlusauvaned
fruaresiulddn Samudiiuifun izt e nuuiudy
pruTIAneUMY waziiaNIIEuIRly 6 1Asuds 1 Ddaun
auwindslilgmimdanmsstunalasaie wdsnwan1sdrsm
Ferman wurh TeduddufirosriuanTssuiemamusumine,
Ao umuiipuvueu Apantefes sp. erananlin tusnmaismd
mm-mmuﬂu'luﬁ yrdavuauldfa 95% AT nudauds
Uwmum’lﬁmwnu.a*wssm'lu-nmmmn-nﬂnmm*:w.ﬂuunm
23 Srdwresuruisuniaupiadaalifivduunn
ifvuaumhursaBnalfnnuasiiansssnedy yensanii
famrin tszdnsmwnsidourasusuidussaaaodlagumyil
qq'ﬁu

yhsnbiu tﬂuﬁmﬂwgﬁﬂﬁmmehﬁqmwmﬁ'lﬁumﬂs.,mﬁ uazlésing
‘nmuwunﬂanmu-umﬂumﬂu quﬂwuuuwunﬂgnmﬂuaneﬂ1~u1m 14 8l
umuuuauma msﬂﬂnmﬁumuuamonm-mq i!rywmmmnnﬂmﬁ.mmm
u:ua‘:f-’(ﬁ'mLﬂunannamumanwwanmm‘lu’lﬁ uumd’mﬂ'\éumw'luﬂrmﬁu
snnivh 60 i wazuwsszmmsuinRdEty Tamamsmsumnun
{Dama furva Wileman) uu‘mﬂuunwmaﬂnd'mcyma'lunmu sdsrinduide
nanAumnadn fbmialwi leidnsusidng 3 suls @lanuinly Fnuoud
7 o sunaladuf n¥9 5-6 uN. B 15-17 wN,
viavu Fnwufadnudagmamanmaslaumily mawigdulraemusuniun

nnua'luuﬁu'\maaauuw‘]

Tuaresnd) 2545 1 IEARATMUWIUSADIEsTIUI
Frnsnatonih snfulutmalsediitesutmi (2546) tnemsns
1'mmtf‘ewwwmnmmwmLﬂumaamws"nm"wmﬁ"mmm
supumLODLRAY Mnfnsisuafeduoeliisnilestu
mdalaeiBneee 1w S3vuuadlanase iudnuseln e
Bacillus thuringiensis SalapaipAaAngssTnTIA Nsiiza Ry
dasrrginunsslszinngady asaasuntsifuauilsununy
Aparteles sp. IUNTSMIEIEILAL TENE RN (URELRNN A TLAN
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Wood. B.J., Corley. RH.V. and Goh, G.H. 1973. Studies on
the effect of pest damage on gii palm yield. In
Advance in Qil Palm Cultivation (Eds. Wastie. RL
and Earp. D.A). Incorp. Soc. Pirs. Kuala Lumpur.
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nant Ha 24 03 56 03 03 02
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GH] WA 1.8 02 25 06 02 0.1
Wis ) 20 0.3 1.7 07 0.3 0.1
e nzaiean 28 05 37 0.5 08 06
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o m e 5IAAMNT (%)
FHANINTY

! Tulmsisu aanain Tnunadon C/N®
Wi 0.74 0.1 0.90 45
unay 0.59 0.08 0.40 64
sudnlwa 053 015 221 62
Ndou 1.00 0.40 0.46 500
widandaae 1.04 0.08 ' 077 -
yzreauNlaEn <1.00 0.10 120 g
meluthdniuiu 0.50 0.10 0.80 :
Favj 160 0.14 0.75 25
Faudnn 1.85 023 3.00 s
wad 1.94 0.39 110 17
yals 1.41 0.61 0.66 17
YRANA 1.54 14.28 0.60 -
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41 ol Susclomitndog

3) suwliduiimawnuuwen§Rrtuaulsn unsdiflbiuaiiseandadine mlatjudurdimses i Aty
anaadn uwanaamwu’maauﬁumnm-nmnun'masrymu'[wnmmuau bR idvlad
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n3a “ﬂmau -mjnm.,umﬁ Tulasisu (N) Waaviasa (P) uazlwunsdou (K) dhumsn wsnmwmmam wﬂuauﬁﬁtﬂ.ﬁ 1T UARLSLL
(Ca) wunilvlivy (Mg) Faias (S) uasluseu (8)
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1) geilmvdousai thieridniFnsssuiudevenBnansemwsifsghujnaitug Tavuendudefidud
Trmbmineosuisnnlulassuioves vsinavsaressiiuls:luminssfinalwunmdouiincamiila wwu 12-6-24

dmmuan  wenuSinnilulasisuionas 12 nn. N Tudsimin 100 nn,

Fnavae  wenUhnumaavaiaiduystTom] 6 nn. PO, Tuljmiwin 100 nn.

faamsw  venlBnalnunaiBuiazawniilé 24 nn. Tumiwain 100 .

< - F = : ' ou o
vude ingaInstalueiigas 12-6-24 §1uau 2 nIzdsy 100 nn. (nITEAUAT 50 NN ?:Lﬂﬁﬂhﬁﬂﬂﬁﬂﬂ’lﬂ"ﬁﬂ&ﬂue
1246424 = 42 0n. Wi

» P20g

S pagas— "

Tuuafivisiisarsiismerowaungiisuasamidvugan]ody 12-6-24 + 2Mg0 + 36 Ca0 nupfoluriadi
N 12%. P,O5 6%, K,0 24%, MgO 2% uax Ca0 3.6%

2) ilrils vanufis ApdunBmafvrrhemalulaneu (V) veavefafdhselon] P,05) uarlunadusiazainily
(K,0) wianaMinatrenilsAaiudaduiznie N D P 1 K V895 AT DY AalapUndudrionvaniBusianiang 14y

saily wslanjy
16-16-8 2:2:1
15-15-15 1:1:1
12-6-12 2:1:2
20-10-5 4:2:1

Uszlvmvenilulsssvenliinwasnmsnindeifinuluiserarmuinuny filulndoiuesdulvrdadvaiuades
Y i b = ' P~ .
fafussefiivinnusisamaranimuanilaglulvudasganvinii v

gaTily ly 5IMB TS NaP,05+K,0

15-15-0 1:1:0 30 nn. Tufjumin 100 nn.
20-20-0 1:1:0 40 nn. Tutlemin 100 nn.
28-28-0 1:1:0 56 nn. Tuilzwmiin 100 nn.

drnfu fovka 3 oile 1 N uaz P,0; TudndmvihiussninlinauniuliuddarnnstissuandniulasliSnauisun
fndenljufiismessugmianyains sunintithdeyalunesfesanifenlijeifisagnninlasgainiaidesige i s

3) wily i msznaviifiogemisiunidvsalosnainduasisznavagion wHu
g3y 46-0-0 i N 46%

uanDuflyngana 8 N 21% uazil S otiuszanm 24%
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TnuouTuilunvipann 18-46-0 51 N 18%, P,0, 46%
Twunsmidunaaslss 0-0-60 31 K,0 60%
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TeazBuarasilunauly dul

- fendonay Duilpwainldnmasssiueiionioussumane dhibuiufelRlisgemmuisisans wu fesmsiy
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waslmiduntana 49  nn
Tononlundouvaamia 37 nn.

TwunsBunaanisd 14 nn.
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1. wunﬂgnua:ﬂauannzmuanmaumuu
- P 3 - 7, R -~
A7 1 ﬂuﬁﬂgnua:nﬂnan:mﬂanmaumuu‘na\ﬂmua:mmmu
Tnee antardy
i v‘}uﬁ'ﬂgnﬂu MuMfAE? nandmmzansdn wWewaRols ﬁuﬁugnﬂu AR randamzainen NanBawds
%)) (5 {y) (Fuseld) (5 159} (") (Fursls)
2543 1,777,458 1,417,640 3485647 2.46 21,104,150 19,633,922 57.527.391 293
(-) (13030000  (3.256,000) {2.50)
2544 ﬂ'ﬂﬂz‘:ﬁmda - 20.156,742 61.679.630 3.06
At NSNFNATNNTIHNYAS - ANHATHIAIN TIAERT ** MPOB (Malaysian Palm Oil Board)
2. SAMEsBEALNANNTY
2.1 Iny . .
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NINIRN 897,067 {1.041.230) 254 402 126,021 145715
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AUATNAN) (1uA3nM) (Ausatsnus )
Fundos 15,655,797 23,458 844 +50 033
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11 - FAO Statistical Databases

A131sT 2 SumnisnaansatwaauoaTan szuiel) wa. 2504-2541
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2533 60,280,686
2541 94,337,549
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Tnn 2,500,000 (2.7% vo1lan)
u 613,000 (0.7% voalan
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70,000 (0.4% vo1lan)

7,290,179 (70% woa1an)
1,479,247 (14% v0431an)
21,500 (0.2% woalan)
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B0 HAUS 695,263 433898 0.62
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novsnilf 127,356 67,218 0.53
erialu 126,915 79,723 0.63
AN 173,939 109,295 0.63
gangy 372,101 209,001 0.56
aniyousm 115,871 62,569 0.54

N1 ; FAO Statistical Databases
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NERTEY 3am Anads
(1ua3nau) {x 1000 USS)  (x 1000 US SANATAAN)

IS hduvoalan 910,116 654,388 0.72
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3u 10,543 7.105 0.67
PuLITN 26,483 21.643 0582
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HTgouINI 149,305 112,031 0.75
1 FAO Statistical Databases
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Ui N foons dmivh@nhiulufeaumpiudfidusun i
2) g P AP idhusrTomTlufiusnit 15 unsnn. (Bray 2 method) ndevidnsldln P N
3) 7 K A1 K fuanafuuldsminit 0.15 cmol (+)kg (aalanld NH,0Ac pH 7) uaaviwiasldiy
K W _
4) 579 Mg #1 Mg fusnuideuléininit 03 cmol (+)/kg (afalanld NH,0Ac pH 7) usarindealsiy
Mg i
ailafmduTee Ca / Mg AMenh 4 tesmnaugarasradulszlvmivossiaomistudu
1.2) Aisrsanemeinisynsimomrsiuiny
ihfnnfuusssetmImasme v bidulasemimesrevmeglufusouinemus wowdalésnsuin
21119578 N, K, Mg uaz lusau (B) sumodanmiudnenusdsunalidaeu usanmma P bisnanio
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1) ow N TulldmBssdaderinwlvden Taowwiznwludw Tufluedngs
218 P ithduuezssdnnasigwiola meludu
3) e K uameinriyausedu ﬁ'lmm'ijutmwmdmﬁamuu’mmqﬂﬁu atluuazaouluus
4y 11a Mg TuunuamesinIfmisseudn  dunaiudaruiiiognusunrlavase
5) 79 B uamemstundn Tudepise 8dmdn wine vedadiuthigunze Tasdaomsludug)
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1) 74 N Tdyds 05 - 1.6 nnsduA) vislduenliivndama 1 - 2 nnsfwd dwinhduew 2 -3 4
uazldgio 21 - 33 nnsdiwil wlausaludlvadoia 3 - 4 ansduAl dminhduay 5 - 10 J

2) mn P diueairqunmd wienSuidaguuwefosia 1.5 - 2.0 nnsduA

3) 10 K TdlwunaBunsanlsd 30 - 4.0 nn/éuAd

4) 1% Mg lddnlsdn (27 % MgO. 23 % S) 15 - 2.0 ans/Au/d

5) 779 B Toluwsnd 10 - 20 ndwduAl Wesh@nhuiu 2 - 3 9 uas 30 - 40 ndwdiuAl dmiuhas
a1y 4 Duly vieldlmAnilnse 0.1 - 02 nn/suAl

1.3) msaaTIsi lu
Wushatwesnmlufl 17 dshdininiueny 4 18uly wazvinmeludl 9 Wsthdniviueny 2 - 3 1
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N (%) | P (%) |ZKIGEIBIZCa (%) | Mg (%)
250 | 015 | 100 060 | 024 055 | 022
275 ot6 | 125 060 | 024 - .

: w o X u wr
+ segumaialidudutaeu



L&)

0n 1 odui 1 doubinAu-wnumay 2543

L)
H]
]

ﬂ

o5 & ar LT = [
BN 2 ﬁqquﬂuwuﬁ'ﬂﬂﬁﬂqqulﬁu'ﬂu'ﬁﬂﬁﬁ"lﬂﬂq"q{tu'hlﬂuﬂﬂqu:ﬂqW'ﬂﬂ\'lﬁ']ﬂ‘E]'I'H']‘i.IUII']ﬁN

g ¢ 5 M6 g

1. 1thamén (#ndy 6 1) N (%) < 250 | 260-290] > 310
P (%) < 015 016-019 | > 025
K (%) < 1.00 110-130 | > 1.80
Mg (%) < 020 030 -045 { > 070
Ca (%) < 030 |050-070]| > 1.00
S (%) < 0.20 025 - 040 | > 060
Cl (%) < 025 |050-070] > 1.00
B(mgkg) | < 8 15-25 | > 35
Cu(mgkg)| < 3 5-7 > 15
Zn (mg/kg) | < 10 15-20 | > 50

= pwphiy | e

2. vhdnlval grna 6 1) N (%) < 230 240 -280| > 3.00
P (%) < 0.4 015-018| > 025
K (%) < 075 090-120| > 160
Mg (%) < 020 025-040| > 070
Ca (%) < 025 050-075] > 1.00
S (%) < 020 025-035| > 060
Cl (%) < 025 050-070) > 1.00
B {mg/kg) < B 15 - 25 > 40
Cu (mg/kg)| < 3 5-8 > 15
Zn (mg/kg) | < 10 12 - 18 > 80

msAamanersIInmMIiend lesldadngaiuaaslu msef 1 Wamsdanisdelusmuhdmiy
aansndszinumsmsidde 16 @uunimoinninnsiness)

1) fhazdu N uaz P esslusglutiadisauu 5 % 3wndvingaus: K aghuiadsawn 10 %
arladulddarndnmanniluisialy

2) tzduogemiluluialaiiswisoniddgeoosdidoauusndings asladeuiediingems
tumiudnizinu 25 %

3) tszeusmpmitulugonidnivauenavingarsaaisiai isngemsniuasasszanm 20 %

daatiaiy Aringeoas N Tulusoamslufl 17 fid 25 %

faufdssuu 5% = 25x 5 = 0125
100

dgadu therimed N Tulusndn 2375 % (m3euiiu 2.5% - 0.125%) Faadinalale N AN

' - - [ P Y . 2§ w
arrwlsimstuhluldasimnisdumaemalululfTusomenzas @R 2) uazimBinusmamnstuly
aluinam Amamaiudod smemiaiug Ystanu 20 % sndrnildide mivAssfaaudonauanind
wanuwadluDrsly wisusatreasudrhasei uluildalydoe
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2. dasrilefild

granazdaneilitwihluluiusedon mnfedutumalivealssmalnedaduduiiiinugausainysain
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2.1} NIV INTIRNBAS

wuzt W lddegasamaigis araiuds wasrlnpesfudsmsei 3

avswi 3 msldugasmunigfis anuwids uazsliansshu

wilaijs {gasily) *
Yy ﬁuﬁﬂgmaﬂu ﬁuﬁﬂgmmﬁu bLTY
) Usenn 2 1hau W31 2 ey (nnJ/sivAl)
Audumiien AuTunIm Ausnahume
1 14-14-14 19-14-14 14-14-14 150
2 14-11-28 17-11-34 11-8-22 250
K] 14-10-32 15-12-36 12-8-28 3.50
4 11-8-31 12-9-34 9-6-28 4.50
5 July 8-6-28 10-8-31 7-6-23 5.50

x o - v -
swlHiugembuiiiswmemisinfidssunuld

dwiunmladudtduidomTadedpinsbiefudusigemmdn (N, P wis K} Tasfisansineny
uazaENTWLIRREN AT 4
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Mﬂgmnﬂu ﬁuﬁﬂgn‘maﬂu

- sTanu 2 heu mnrein 2 1@eu

(ﬂ} ﬁuhul“ﬁm’ ﬁu-imqqu* ' ﬁuhmﬂ'
AS RP KC} AS RP KCI AS RP KCI

1 1.00 0.70 035 1.35 0.70 | 035 1.00 070 035
2 1.65 0.93 117 200 0.95 1.40 135 0.70 0.95
3 235 1.40 1.85 265 140 | 210 2.00 1.00 1.65
4 2.35 1.40 235 265 140 | 255 200 | 1.00 210
5 Fulyl 2.00 140 2.50 235 140 | 280 1.75 1.00 210

* AS = fuasluiioadame, RP = dufiudesda, KO = Julwunsidnusanlsd

o R =
FIMIUBIABINTNI Mg uar B Llu‘.:uﬂ't'r‘i‘{dﬂﬂﬂ'ﬁ'lﬁﬂ 5

arswit 5 naldisdwslsdustluusndmmayiie

100

[, I - S

Fuly

150

nanlasasy Tunmsmmiag lusesdufifinnugeusuysalideudriusuhdnisiu o1y 5 Touly
nsudmmatnensuunii laoded

wanluinudama 175 - 250 nnsawil
Aureananioniuidagiaivaaina 1.00 - 1.50 nn/&uA)
TwunsBuuaaalas 225 - 250 nn/suAl

2.2) N TIMgIRLAN YR UASUNS

e o . .~ H i e - w % .
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prsuh 6 annlddudmihaniten 1-3 1

8% | nAeymign o (S
@ U e ;ﬁg‘;ﬁﬁ:{‘en KCI |Amalsd | Toem | T
1 0 . 500 : : 3 500
(tavaanign)
1 50 5 . . - 50
3 80 - - 100 - 180
6 100 . 100 - - 200
9 150 250 150 - 30 580
12 180 - 200 - - 380
T 560 750 450 100 30 | 1,800
2 15 250 - - 250 - 500
18 250 500 500 - 60 1,310
21 400 - 750 250 - 1.400
24 600 500 1,000 . 60 | 2160
T 1,500 1,000 2250 s00| 120 | 5370
3 27 750 - 1,000 500 - | 2250
31 750 1,500 1.000 - 90 | 3340
35 1,000 - 1,000 500 - 2,500
et 2,500 1,500 3,000 1,000 80 8,090

windajogliudn 20 % Sminfisaquinlififuassgadirnegion
dmimhfudnarsldalonihdsgueivasia (TsP) wislausuludvuvesing (DAP)
fhesliuuresvatarssdusiaffsufibmie: ivesvodaidulsclomidafnlége (highty
reactive rock) LU North Carolina Rock Phosphate (NCRP)

KCl = Tnunmifvuaaslsd
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arsfl 7 evsenslaledminhandislony 4-8 1

B wissmlan U (n¥Hrduy)
a (Fow = .. | TSP/Rock . v .
838" | pposphater | KCI awalsd | Tusk 5

4 40 1,000 1,500 1,500 500 100 4.600
46 1,000 5 1,500 500 - 3,000
574 2,000 1,500 3,000 | 1,000 100 7.600
5 52 2,000 1,500 2,000 500 80 6,080
58 750 - 2.000 500 . 3,250
93 2,750* 1,500 4,000 | 1,000 80 9,330
Bel JEhEE 1,000 1,500 2000 | 500 5,000
2 ATy 1,500 - 2.000 500 = 4,000

Tuszwinedf 4 uas 5 onvsanlemiy ﬁ'}mnﬁﬁ‘nm:gﬂﬁ"zﬁomw“scyLﬁUTﬂﬁ
** rildagueiaais Plusifunaava
= TuwensdiswseldTuaalusuhdaeny 8 4

Al 8 svnsladudmivhudtiany 9 D wiawnnt (nnssu)

ui3y TSP/Rock Phosphate KCI Aralsd Tusa

20 - 35 0-15 15 - 40 0-15 0-01

anlsfmauiunnanoi tdmardiduisedruuzinig Ty 'ﬂemﬁmnsmm‘mmanu’ﬂ.mﬂu'nauawumu
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3.1) szpziaanlumslsiy

'En'laﬂmuaﬁuumw'ﬁuwmwm nindnansldijmiisudedansaiivuanmin Tuilusnasuisld 4 - 5
afor] Foundd 2 - 3 u.ua'[d 3 af Tutefunadu nawgaru uazUatoagiu u.a-'mmJ'muu"mua'm 4 1
Sulysmnrouislaladaz 2 s Tureduggruuastiawggru

msusistais 3 afud wunhilddadumaudddsed Tuafouanld so % afeftapouszald
ARIAT 25 % _

Tunsdifiwiold 2 afodl Tawlulddaduwield 60 % '[uﬁ‘i:\"lﬁﬂﬂﬂuﬁufm““ uarlafiindnsn
40 % Tutmbgaeh o P uszils B sansaldafodvalasldafausnionunla
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unrinapsEsraUAIuUNS. 218 wih.
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Rankine, |. and Fairhurst, T.H. 1998. Field Handbook : Qil Palm Series Volume 3 (Mature). Potash &
Phosphate Institute (PPI), Potash & Phosphate Institute of Canada. (PPIC). Oxford Graphic Printers
Pte. Ltd. Singapore. 111 p.

von Uexkull, H.R. and Fairhurst. TH. 1991. Fertilizer for High Yield and Quality : The Oit Patm. International
Potash Institite. Bemn, Switzerland. Bulletin No. 12. 79 p. :
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a3y RNt sz Al anuiA U RS IE NI RN HARRAN T AIDURE BIRUTENEUTBIRARAR
uazdieaun1sannoEwnAM (MSTAT, 1993) wiold lunrrreasiunardnsaathdininiu Tandmimmases
figundurasinmavinyasnisuuasmalulad Fandansedl Tuidbufiquinu 2536 0y WoEMAN 2540 %13
gudetefuLndn d1u 156 du Falgnnszawoylunuiivonaa 100 14 wazfinalimnoeefuhdifatiuin
Hoyananfauaresdsznaunandrynidauiiiunaifedoii 4 9 (Aguiou 2536 Ty wosnAN 2540)

RTINS S A S AR AL IALRTBIRLITZNDUNIHAR (3R 1) WUhsTIUmEmBUs:
vwilnsia 1 nzan Hamduius lumannfusssianzaiesapdrefituddyimada (P < 0.01) Taviiddnlyzang
anduud ( r) winfu 0.85 uay 0.27 ANEIRY susmdRuSTs I Ui miinds 1 neane fslumeay
peniTudduiiomeadA (r ity -0.20) Ataga (1995) I nmeadasursahdniiuliininan e
mnﬁqaﬁauaNﬁaﬁ'\ﬁwmmﬁuﬁwﬁuumé‘numzﬁﬁﬁnﬁwasmmm‘lﬁl.ui minen 1 neareuazdndumaaafifud
ity sevileundy aaday

DA N USRI NOURARARINILATITIMENNITOANBINY AN BAIRAT LUNARAANE A BRATEIN N
vhitu wudasnsfioeneandn

Y = -8B13 + 1678 x, + 514 x,

Teudmuald Y

Handansarwaarasusatiiamasiy (Mlansuramudat)
= VwnmzamEaauaail

>
il

x, = wminde 1 nratw (Alanusenzats)

aunsionanimdulizAvianduwuinman (R) vty 0.96 fdrduUssanirasmidaduls R) uas
Adjusted-R® itiiu #8 0.92 warfinnuaaiaAdau I LIaIN s ium s nmImeailassumInacey
WWAM (standard error of estimate) Winfu 15.57 AadunandsnzawssdussiflldsnmaTufindeyasis
wWitufsuiuAinaniamsausasiudedilédnnsaaasuiidnlndifseiu ('gﬂ'?i 1) urzlifiarsusniniuntaia
davimmasoulapds test

2. MSAIRRLILARKARNSALaRTaaNTTUlataAEAIAITIET LRSS

msﬁnmﬁ’i‘mqﬂ‘s:mﬁ'tﬁammﬁ’qL-.U':ﬁﬂ‘::ﬁhoq A o4 lun1saInAL IUNRHARNZ A AR
W Tasardumsieneanfmuineuuazaunosaauwyan (MSTAT, 1993)

nInsasanIzyfiannhduzadinudvinsrinssuuazmaluladdmianssd uazdmiands Taminimases
funhdniufugnranusidkandauireny 6 T fugniudugsruerludmiantziswau 9 wss uanhdiony
g1 fugnludugasginludaniands suau 24 wlag wArzwUadnuaiaiuszanu 3 15 uarlimnuiassuthd
Tunsazudalidmau 14 - 20 du vinmmufindeyssnduldulundazwlasilunandesioiu 3 1 (sTwitunyae
2637 - FuanAN 2539) Anwusivuinldw ﬁ"ﬁLm'\:ﬁmﬁa'\mﬂu'iumnmo'[m?i 17 {N, P, K. Mg uae B ) Y

URZHANRANEADAR warn'mﬁaa\ﬂﬁﬁmmﬁnmnaummmﬂaoﬁutﬁaT'ﬁ'{un’\‘sman:mnauﬁmn:a'mﬂmmu'uéumﬁu
fatiAe
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Y (finseil) = -187.84 + 207.68x, - 276.78x, + 8B.47%, + 719.47x, - 6.06x, - 0.17x, - 1.18x, + 232.09x,
-1351.50%, - 66.84x%,, - 807.60x,, + 9.35x,,
X [
lagann170im1 A2 = 0.95, Adjusted R? = (.82, multiple R = 0.97 ua: standard error of estimate = 10.09

Y (AR¥9) = -1497.22 - 27.69x, - 104.78x, + B0.70x, - 201.85x, - 1.27x, + 0.80x, + 022x, + 96.77x,
- 23.25x4 + 32.46x,, + 101.43x,, - 1.99x,,

Inwaumsilfidn R? = 044, Adjusted R? = 0.25, multiple R = 0.67 uA: standard error of estimate = 26.58

nofinseiiuasinsy mmualy

’ - P A = -
Y = wawndemzawsaveviduisiuluiiivsiimsaisesiu
- of o . & &
X, - x5 = UiNwu N, P. K Mg uaz B lulvsmwlun 17 Tuilidmns sudey
x, = vSnmsuluiiinmn

x, = wasdsnzawanvevhdnnTululiiuu
Xg - X,, = U3xu N, P. K Mg uaz 8 lulvemmelud 17 ludissvinmsmsesin ey

Alad ur-aauﬁﬁ'n:mun'iJﬁuﬁiaﬂﬁ‘lﬁmnnﬁﬁuﬁnﬁﬂqaﬁaLﬁmﬂ%'umﬁuuﬁ’uﬁ'naﬁ UHRHA RN A
Vv s =M ¥ - = - e - " . EH P
aaﬁuﬂaﬂn‘lﬂwnm‘smﬂn:mmmmwm:uuﬂ:ﬂmouam'lu;ﬂ'n 2 uax 3 suadu Tepwuinimaresidendanssil
Hawandnniunnlideiudamaiessuindi@oedunnn Tunusiiniimaaaai YanTeasofiamandnfivuiinldedeiv
i § ~ o P i P v 5 -
Avaaaziudsuinulsiin willemdaanainanuusndwiusaeiufingy 0ghay AapasuNNINIEILTY
YSunusuiiumansneiu

AN 1 andNWUSIENINKRARHARNTAsaR AN DIAUS L NaLRaNEAYDIL N ANTNTY

T

ansus FIUNUNTAY ﬁﬁﬁiﬁfm:mu
Fruwewi) _(nnmzan)

HANAANER AR 1.00 0.85* 027"
(nn./ev/)
FIIUNZAY - 1.00 -0.20"
(/e
YTz - - 100
(Nn./MERIL)

' panmasdalsziiuIndu &N Wnandaluudasd (378 604 Fapt)
* = UANANAUNERAT P < 001
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Ataga, C.D. 1995, Character interrelationships and path coefficient analysis for oil yield in the oil paim.
Annuals of Applied Biology. Vol 127, 157 - 162.

MSTAT. 1993. A Microcomputer Program for the Design, Management and Analysis of Agronomic Research
Experiments. Michigan State University. 467 p.

Ochs. R. and Olivin, J. 1976. Research on mineral nutrition by the IRHO. In:RH.V. Corley, J.J Hardon and
B.J. Wood {Eds) . Oil Paim Research. Elsevier Sci. publ. Co., Amsterdam. pp. 183-213.

von Uexkull, HR. and Fairhurst, T.H. 1991. Fertilizer tor High Yield and Quality : The 0Qil Palm.

International
Potash Institue. Bum. Switzefand, Bulletin No.12. 79 p.
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1. umi

maumumaLﬂuwwunu‘nﬁmmsmnmm-sqq Tunbinaudnlannsfmd gnanianzatesaesnlinng
1 U (1,000 Hlandn) uum'(u:umsaqgLaun'mmm‘flu'[mLw (N), Woavasa (P), Twmunadun (K), uunihiSen (M)
uasuaaiiiun (Ca) senluUszumu 2.94, 0.44, 371, 0.77 uaz 0.81 Alandu mus#Y (Fairhurst and Mutert, 1999)
muuwmm:ums'idq:mﬂunu'lnunmé'uu'muaLiwgnnmua"mm-ﬂu wrm’h’i‘lﬁmuanaauavmmnwuﬁum
mmfnnmmmm'mnmnﬂmqmm's-nmﬂ'lauumua-mwﬂnﬁ'[ﬁﬂu mwaﬂnunnawnwuwnnwun niienad
saTRAY uazanmuIadouiug dafu mﬂ'[ﬁﬁmﬁ'am-:ﬂusi'm'iuﬂ‘lémfﬁuu'lnmhvawnmwmmmﬂﬁnumn’nuﬂn‘lﬁ
wm‘mn'mnaamm-:'l‘nﬂu'[ﬁn‘mmquwuﬁ'ﬂanﬂqaumuwﬁ’n‘; Fonunssaszinalng '[ﬂmam"tmaouanmauu'mu
ving Tumald dmdussrusaiduilssuiienitauenammeasssiudminasouazntei

2. Tnquased

21 wWewannassrradAiumtiedwinhdnhilussmalng

22 wWaharudmalijoliusiwsusudinmsnnd s anhabi
3. F8m3isy

i masssluthadeunuaniud 2541 - Funeu 2543 uaomanaeToniands (WBinmusuiady 2,182 )
Tsuth@nivhmerinmfoinsasnsuasimalulaidminad suauiumilabusnhfinfufanusuniues ey
5 1} szpzalan 9x9x9 A3 ugn'[mgﬁﬁuu'whn : Fine loamy, mixed, isohyperthermic Oxic Plintudutts uAuiutunie
dheadiy (Buii 15-21% aain 0-88 o)) ﬂﬁﬁ%mtﬂumma (pH 4.0-4.5) wanFharzimaailufusuon
{0-20 1) ﬁﬁuniuﬁ‘nqﬁauﬁ'\aﬁi’q (1.59%) i1 ECEC #1 (1.35 cmol (+)/kg) WmalnunaSouiiuandoulis
{0.03 cmol (+)/kg) YismaunnihBunfiuanudeuldii (0.04 cmol (+)kg) Vimauamduuituanuasulis (026 cmol
{(+)/kg) uaziFfnmussvedafdhnlsslemishann (1.59 mg/kg)

wisesssdandanisd Whnashuady 2,150 ) Wenuhéuosains swanizives sunodiee e
thawWuggnusumusety 6 T szuzilgn 9xox9 w3 Ugntugadurihuss : Fine loamy, mixed, isohyperthermic Typic
Paleudults 1lududrutunsstesnnumils@uwiinn 16-37% awdn 0-94 1) diisvuilunsada (pH 4.0-4.9)
ramsdiaTsnadludusivuu (0-20 ¥a) ﬁﬁun’m’i’nqﬁauiﬁoﬁ (1.45%) ff1 ECEC 1 (4.43 cmol (+)/kg)
fufinalunaiBsufiuaniufodlds ©0.15 cmol (+)/kg) Wnmunniliduafusnwanuldithuns (0.75 cmol (+)/kg)
Winuuaaidssiuanulamilddeutegs (3.33 emol (+)/kg) uas i'nJ‘ mmﬂaﬂﬂai‘ﬂﬁti‘]uﬂ-r’[u‘nﬁﬂqmn {1.80 mg/kg)

TRUNUMINARBILLY randomized complete block 51 6 an-m]uua.. 3 1 Tasusasdhilnunaudsmaass
2 14 11u'l1s'u'munnammuﬂmﬂ‘s..mm 36 19 yhldfldwausnhdniniudias 20 du (uumﬂamauuﬂm 2 unn)
dmiufvieyanandnuacdnuusddgfiimdssiunanasruisioyainmzaaafidasdu Toud el (fuven
1hau 5 du Tuyng wiseden) snneluil 17 N1 2 Hsu Tufimirminms mm;nmnmmmmu‘l’?m'] 15 Tu Yufintinya
FununsuinuasToldsdggy de aunldils Anfiuies didadein Sogsoldnnnimehdniiu
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SmIuoRInuAld 6 sziy Tfed
AR 1 (1) : Tedomdoutnumnioa
w33 : QugnT 12-6-24'+ 2% MgO + 38% Ca0 3 nn/diu TaduiAsunqemenuasgas
15-7-8 2 nnssu ldusmasungainieu
naxil : foges 25-7-7 + 12% MgO +:4% CaO 15 nnsku TafuAoumaumasuasiudou
Suman T 3 nnsfu uszldinunsiBmuesalsd 2 nnfu TuAnmpemanusshudou
SunANIM 4 nnsdu
il 2 (12) : Td 40% veedmailuitlaussiud 4
seufl 3 (13) : Td 70% vestmailuilelusedud 4
MA 4 (14) : Tmuduuninhliknensrrsnkzmaiwids (von Uexkull and Fairhurst,
1991) Aolumaned 1
32AUT 5 (15) : 1o 130% vesdwrofliluszauil 4
328Ul 6 (16) : 1o 170% vosdwrieilatussavil 4
mnsng @ insiisuges Control 13 1 31 Taglaifinyslaijaluuyssi

-t [ [V ;
ATTIA 1 BRIleseam 4

-utiold 2 afiRzuhqiuludsumgesmanuasyamdaumgadme
& Triple superphosphate EPotassiurn chloride

4. HRNMITNARDY

4.1 Yhinamgemrsluluemslui 17 :

TunnuvamaassiidnildgmiBinusnewmluluildnfudugnsmenuseaidosd

sasadnloudesvnbifinmldiounadon snduly T1 Fldfuurmdumvindoflamumnmans Taowlsed
15ujuludangs (14-T6) swihfbinusmemlulugaslonfmifiuiuuselldfnutusarim 1. T2) uas
Control Tauiawsrmlulaniou (202-2.87%) TnunaiBen (0.89-1.25%) unniliBon (0.19-0.34%) Sawis (0.17-
0.24%) ustlysou (10.56-19.29 unsnn) dmiunaaneds (0.13-6.1'8%) uazuAsIun (0.72-0.92%)
Amawdsuudsaler Tavfismemmlululuuasilésuetudnangs (T4-Te) szayluszauiindidpedy
AfimnzasfiTsenilay von Uexkull and Fairhurst (1991) A8 2.40-2.80% smiululaaiay, 0.15-0.18%
dmiunearadd. 0.9-1.20% dmiulnunsidoa, 025-040% dwiuuuniidioy, 0.50-0.75% dmivuasidoy,
0.25-0.35% Hmiudaie? uaz 15-25 un/nn. dmiuluieu :

inmafiviedvluniwnninng 2 deustedsidesmric mandsuuasesssgewnsluly
TuseuDfilaeann Tasfisgenmalulmesustldfuiludnngr:fnsgeatoinidostunsiinnemnihily
tovulaAldfulusnnsnssimegluszdushedwsniles Tamamchilaseu Tnunsdog usslusey (7
1-3) usseionatodnsinlddmitdotnshaunizin 2 afoad hezsnunsolviomemrimeiseun
ArwkssmIzanh&niiiulnsosd TamovrzTumslaijaludaanhunanstioge
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4.2 HANARA

suBoifsunenan 2543 ndnndnsldls 29 diou (Buldpaousn waeman 2541) Wil
uansrviusniminneasmazay Tanluudsmanssd il sludasngs (14-16) fanhmimmzasruszes
ganduameanefildslusadh (T1.72) (UA 4) wsmeassiontanssthamhiueny 6-8 1 Sminnzanwron
SEENABAY (T1 = 341 nn, T2 = 324 nn, T3 = 358 nn. T4 = 393 nn., T5 = 378 Ni. Uas T6 = 402 nn) Trinaudn
geniusmasssfmiands dahfinfuiueny 5-7 D fhmimezawrmszaudodu (T1 = 209 an;, T2 = 223 nn,
T3 = 265 NN, T4 = 279 NN, T5 = 267 NN, 48T T6 = 311 nn) MinmldFhwlsmeassdmianie usensxdl Sasrijugogn
(T6) Q:ﬁmﬁwﬁ‘nﬂ:mmwﬂ:smu.nnFhwinui'n-ﬁ'awugon’hn'\';'l-ﬁﬂu'{uﬁ'n‘nﬂﬂﬁ'l (T2) uazdnsmjpMmensnsuflR
(r1) dlesnnfugunsldijsfimmsnuiabidesmnzmdiioludand Welimildjumusaniinaassdaling
Armsaniliviugona usnwni lunamaassdondanszll fAugndudsiaugassuysoinindowoudivy
fuFonieeds (fU3un ECEC uazspmmigsndy) Usznauduhéusiownnnin Sailildinasiaganidoniants
. 4.3 Spymilpedurasdmuaswld
' Hoyaidosdunpeduqumsndansunedindnn duwssenldds Avdwairie dusseonuduiim,
usrswiusnmamenanda TasAssmsmasiaiiiusiadsessmsdunuidll dwmiumamonandadaiads
22 wwnn. Tasapinmafudsuaazaudonsidusimimoususssonalay (iniax 2542-gaAn 2543) e 22
\Aeu éoil
wamasssFandans (vl 2) Sannnsldiuszdudeudsin (13) Tbgnbgegmiudu s.167
vm/l3 ssssnnifludsissedinhunsen (T4) Timlgns 7,508 rvls naltdijstudasge (15, T6) TinanAniaugs
Ao 6148 nnl3 Tu 76 uax 5313 nnl3 Tu 75 Wefinudy 5251 andls Tu T3 whdlaAndalEsoTuntisou
Touamzanufildiaduuia vililu 15 ez T6 filsgnisufing 6461 vld ust 7.021 vwls mwedy dmiy
nsaafiudasiussiusinmsnardasoldsialuntisemu (VCR : Value : Cost ratio) vari1 T2 Tidn VCR gugads
3.85 so9nsiiiu T3 (VCR = 3.41), T1 fadlusnswinumansld (VOR = 3.12), T4 (VCR = 2.8) , T5 (VCR = 2.24) uss
76 (VCR = 2.08) SnkusnfomilEiduamuiimudlfidusanouumigeasnalistludaid (12 uaz 13)
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A3 2 usAdHaRAR/ T BLRT T eIl lUATIAN (31.A.42-R..43)

W‘%‘?ﬁﬁ' mmﬂﬁﬁu Ay A Sz m. 1@-’( i VCR:T
B et = (e A e W
ada TIE) 4,026 8,858 6,019 312
T2 4186 8210 6,818 3.85
T3 5.251 11,552 8.167 3.41
T4 5369 11,811 7,598 28
T5 ~ 5313 11,688 6,461 2.24
T6 6,148 13,525 7.021 2.08
nszy T™F 5.867 12,908 7432 2.36
T2 5465 12,023 8,140 417
T3 6,142 13,512 9,573 343
T4 7,005 15412 10,428 3.09
1E] 6,662 14,657 B,895 254
T8 8,848 7,138 19,466 12,328 273
WALV : * liswlumase dun do dussendsids uszdivaiohy

~ FATIAMTRWEMDAD NN, /T 22 LM
** VCR = swiwaldsbamu

wasmpassdeniansed (mefl 2) wudalu Te TiilsgnBgegs (12328 um/ld) Tossannilu T4 (10428
um/ls) uaz T3 (9573 uwdld) mslitjuludangeaa Te TinanAngegn (8,848 nnjld) uarlfilsgmigoga 12.328

/13 usiiladeiiu VCR wirdn T2 (4.17) fidrgogaisvsnntiiu T3(3.43), T4(3.09), T6(2.73), T5(2 54) Az T1(2.36)
fif VCR A

5. a9l
k]

NANTATUUAIRANNTIAN 2541-AANAN 2543 (34 1Aou) uasiiudeyandeldyuld 20 (Aou wud
mrwanivdssemrid hiluiiosiuseud Tnumaam'lu’lwmuﬂmﬁ"lﬁmﬂu‘luammﬁ"ﬂﬂ%mmmam«mnmm
'(u-nmvnﬂ:mmmqmmﬂu‘lmmuﬂmﬂmnﬂu’iﬂé’ﬂ‘nma"mnu’lui-numam\mmum usaviawsnalaiudildatin
aahisne 2 adored WhzsuniobinmemsinefssuihfGnhiuldlanemsludasmihunaniogs dmiunsudn
URTKHERBUUYIMYNATERY (FoyR 1A 2542-m.a2543) TEGuiurrdanlasamslunlismasassminas uaznyzd

Tondisnly PIANIRAREIIA (T6) urnampuunuAilAlsgeaaesaiudanijmhunaw (13-T4) dmivsoniands uaz
T4 vi3p T6 Tudmianszd

Lona Y3 ode

Potash Institute, Worblaufen-Bem/Switzerland.

Fairhurst, TH. and Mutert, E.(1999). The oil palm-fact file. Better Crops International. 13 :
von Uexkull, H.R. and Fairhurst, TH.(1991). Fertilizing for high yield and quality : The Oil Palm. Intematlonal

28-29.
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- a o w ar
RITIM 1 nﬂuﬁ'nwuﬁ'ﬂmﬁ'mewurmmqmm‘:?ufvnvﬂn'iu::n'mﬂﬂomqa'mwfuﬂm'u

SR 510 UNS iy IHUNsED AU
11h&udn (Ainh 6 ) N (%) <250 |260-200| »>310
P (%) <015 0.16 - 0.19 > 0.25
K (%) < 1.00 1.10 - 1.30 > 1.80
Mg (%) <020 |030-045 > 0.70
Ca(%) | <030 |050-070 > 1.00
S (%) <020 |o025-040 > 0.60
Cl (%) < 025 0.50 - 0.70 > 1.00
B (mg/kg) <8 15 - 25 > 35
Cu (mg/kg) <3 5-7 > 15
Zn (mg/kg) | <10 15 - 20 > 50
2wUau 5INDMS "o iMuzaU Inu
2. thédulvwg nndr 8 D) | N (%) <230 |240-280 > 3.00
P (%) < 0.14 0.15 - 0.18 > 025
K (%) <075 0.90 - 1.20 > 1.60
Mg (%) <020 |025-040 > 070
Ca (%) <025 |050-075 > 1.00
S (%) <020 |025-035 > 0.60
Cl (%) < 025 0.50 - 0.70 > 1.00
B (ma/kg) <8 15-25 > 40
Cu {mg/kg) <3 5-8 > 15
Zn {mg/kg) | <10 12 - 18 > 30

-5
N1 : von Uexkull and Fairhurst, 1991
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3.1 vivshetolunmreludl 17 sesunUawmesasidarniandauasnistl serihadauiumeu w2538 faRsuievan

' [V | - - e . A -
w2539 Tanidvlugneiud 1-10 remnifieu wlssifuimadrslubuwlamessszeilasams vfuljsnandnhdy
% as - o - ] ¥ [ x .
Ui Bedinmdansilehuansareiu faudaned w.A.2536

32 SuuAuiiudetn lstunn 20 Wefifudmesdunuszmnaiona
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Uity (Palm oil) wnefinisiuiiadenndilousnvesusrdn (Mesocarp) usindifudnlasaufuniiiy
fldmnauiislupanatiay (Palm kemel oil) Wadaudnhiuildanaasduiifiguauniausnseiann

dhinhdusinaleiududfasninhivamidslurewathdumIotfusendmunn wysdndulfidiuhdy
Uszneuawnanania 5,000 U noiufifimsliviuihduetaundvagluilan fakanlsznavewn vaudiou Afudn
Tuumldidusunsilugaamnrmsing uaslilugramnisupmnannnomausin ST RYIUBRE N TINEMNIATI
Gdontithiuh@nunmahiunhabisiesnunsztunmmdalslasiau Hydrogenate) wiarhunszuunmiiiesnnsiisunus
wazmsilRhtnhd@nnuszneuficnsaiulitdu telmimeantmnivhifreisdunioy wesdudibuSumdioy
Mesmudnhitnhafinegnrithiufsstisdu snfahiffsmaniuddsnhinmunizrnumsdnmaetuseudeli
prusmRmTauMn iy

wnbuhaunulsaiolalsuing

% . ¥ oo oala B e a - el . g ¥ e - 3 a
Tnhddaduduiufimelviurlisduiuarsialidusmogsieiy saruthdubmnsennasswitansaloiy
afndusuacmaliimialibid Iuluiuslisdusilsnoulushy nsethduiidn (Palmitic acid) 44% nIaa@udn (Stearic
acid) 5% wazlulviusfinbiduslsnouig ninloadn (Oleic acid) FudunsalpuhiBusfudadies 39% wazmnlaluadn

{Linoleic acid) FadunsalutustialiidudBedau10% (FI’]‘S’I\!'ﬁ 1) peAUsznauYBInIAlTIULANANBENEUIBIRINNIR
Taudusnluhifunsns wasthdusnideluressathdy

- % - X
AR 1 sussnsuresnsa lwiuhnishinhiufaiannduisusnosinsthay

. Y serum cholesterol

Lauric C12:0 0.2* {p or Neutral
Myristic C14:0 1.1+ ¢
Palmitic C16:0 44.3 Neutral
Stearic c18:0 4.6 Neutral
Oleic c1i8:1 39.0 0
Linoleic cta:2 10.5 O
Others 0.3 -

PALM OIL 100% L

*Palm oil contains insignificant amounts of cholesterol -raising saturated fatty acids {lauric and myristic acids)
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nsfnsimiurssssmailamhinhbdy munsdumsuiadagiy feninsaaqulased

1. thitnhd@msanBnanaesamosauaraiaanasoa-LDL Tuden Jedususresetemes ua"mmwuﬂ‘-smm
ADLRAINDIA -HDL dviramudndudsals Tasnwit vaiuhdy Teadu (Palm olein) TNt iNuABLaaNDIRA-HDL
fduysslsmissmalfnnmimhiumluan annsfnslumads Wisyifisosantznusssnssznatudasannams
Ausznaudmbiiuady duiudving wasthfumzndn ﬂﬂngd'\uwun.ﬂﬂqm‘lﬁnﬁamﬂmmaamnwmnmw 10%
TupnsithiudmnauasidiinhdssanBnuasiasimesasludonss Tastuiudvinailisaae 36% dauiniuthdy
vildianas 19% uananinmsAnnuBsuiisuraresihiinhdy fnhiudmdosdisutssmuuu 5 flaw wri emwmns
fusznauannimsshissaulasndiselsd luidesAniu 28%

2. swnsfisiihiuthdnnniiviinuaesnialaadnaginaiuiu feasdmRuminuanadmasea-HDL Ay
Yarlyaisiodnemy wariivasURinusslaaineseaazaiadneioa-LDL Fuiulmssaiame

3. 3niiud Tasemzisniiuslugy Tocotriencls Tuthifuthdiazdnssiumsduaniaeiaamosaanasduls
ﬁnaﬁﬂﬁﬂ%mmﬁaLaﬂmmaa'[utﬁaﬂaﬂa\: WASNUFINTIWRY Tocotrienols (R mingiuyngy) 'ﬁwa:mﬂ‘lw’uﬁqﬂﬁu
Tuduidoalufihriidulsadesnds BovihlafunisfiGumilsamlalalnni upnanimiuslnhiuthduaaniadud
indadaniilidusian

4. invnuaiyayumasuuassiiuinawsiivssneunnbhiuhdutlidsfnsas luuilasiudantus
funfiufau (Prostacyclin) ftoansss uufivniidaadudamuiiufeu (Thromboxane) AstiusmumMeInEAansdefiusy
Newnsivssnsuamihiuthsul seiulniugaduludnGos mnanlneuludslufbisuigedau anmsAnmnly
UstinAmisaiuaus naassbinssanefivawmsfitsznevaminiulszumsingg dussezoan 1D dnnginasded
fupmshivsznauaminfuhduasihiuwdaniunsiy insazauloiulududssnaaidvaidlasiigaiiisfsuiy
aszsnsfifuensitTznavaniniuay thifudas wasthsiuuznan

wnnuhaussadulsauziSy

Faniiud ludnsiuthan
tﬂuﬁm'\uﬁu'ﬁﬁ'\ﬁ‘uménLﬂuunaqﬁﬁﬁmuuahgﬂ Tocotrienols mm‘iqﬂ Tifiundunsiduldatady (endu
uniusring) Aenfulugy Tocotrienols snnwit (fslugufl 1)

Lard 3

Palm Kemel Oil Vitamin E content
Facrodt & 45 in Fats & Oils

Olive Oil :
Cocoa Butter
Peanut Oil
Sunflower Oil
Cottonseed Oil
Comn Oil
Safflower Oit
Soyabean GQil
Palm Oil

#32 Tocopherols
Bl Tocotrienols

ppm

- S ’ LR - -
JU# 1 WibuiftuyFunn Tocopherols uaz Tocotrienols TuiimhauuanifuResingu
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Tocotrienols lhsfhénimilsauz Insfinsatnanndanmsigdulamamanrosasaduzilunmiuacm
Taniieniiudiutiia Tocopherols Mnmrmasasmziatiinifionuin Tocotrienols aamMITENIUIAKATAIRI Y AUTATR
#150 10dlasiauiunfin MDA-MB-435 uasIndiin MCF-7 Tm‘ﬂaﬁiu:l."s\nﬁ'mmgmﬁﬂ Tocotrienois #HALANIN {Gamma)
aumnasmsaigdvlntansaduninsumdndgsidinanit Taanocifen (Juswlisulflumsinmuniseuy) 6 3 v
uazwinldiuniuastuanmaaiy@ulalate 45 vhreemlinaannd lusdriuifimmassaiusadmiufisgn
Tocotriencls hifinassnrsadyuinvausadusiudmuuusaainla

usnaimiiua hnhsiahduasiivslumiseiinsndwduuds deilssloniuiguilaaludwduiounng wu
asthpesesdesiulsadonizan nsszasmsdorvasanssdinaannlsaaupnden Wusu Ysslosiludugulog wu
mytsszaaruiresiiwi Hammisinianmadesiuluiusmiasadiiignrhaslavmuiuniseandiedu (oxddation)
Amiduetutsiuey

ihitnhadudhmikluunasiBeniuesnnfigalusTamd i 2) Tassadu 17 oh sewSnafmineluuesen
uaz 52 wswBnadmiuslusidoma hifhiifsstistaiiBminiemnnmnet anmaensmmurhluimivetsnsy
Tudan Sarualsfiu (Alpha carotenes) uazisnualsiy (Beta carotenes) i 90%

i bihinhdufvizasnluneduuasdoudeda wasdlariunsndusuofiamduidutdumiGend
Red palm oil ﬂ'ﬁmﬁuﬂf‘sﬁuagﬁa 80% voaUSNnLAY

talumifilsfuannismiuefmmliaiwaclmiEadiun i TslimAnniungudnie uazmmasemnims

wnti lunyieiuda wineamsAnnfuiuivimiueifiumumlunsesiuunde tnitnhdresfiumymaystinedsluns
Jaeiulanuzide

o - - t - ar . -~ ol
AN 2 nafisihehnshnhés wArudisuiuRsstindy

FOOD , ug RETINOL EQUIVALENT/100g E.P.

L]

Oranges 21

Bananas 50

Tomatoes ‘ 130

Carrots 400

Red Palm Oil (refined) 5,000

Crude Palm Qil 6,700
LONHETIIDINEY

1. 75Stuwy AL, 2543, ﬁﬂﬁuﬁﬂna:ﬁmaammaaLﬁatgmmw. aavinutvahaihtis 1 (1) : 13-14.
2. http://wWww.Impopc.org.my
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fainuraans Eaeis quineensis Jacq.
oilund Paimae WeitiBl Cocoideas pBNABN
aguaziwAlinatnsuiioniu nin 8 nly
dB 1 spuddu uasiinelumdeaysousu
UsEnnu 5 30U (UIzaan 40 mely) madie
iy 1-3 nely MHassenin 1 1@dou
(AnsIguazAmENYsaitesy) ey
panmmanTutmzamhd@niviugnegiutne
Uszani 44 @ou

QRHENSIVIN 31 (Dura, AUws) x ARen
(Pisifera, fiuwe) Suniunalikin imwue
(Tenera) uWufiunlgninniiga 1hdy
L T I & X
nunirdasinmawizianaiieda (clonal
W e ¥ v o
propagation) ralsumswannathesaiing

sahantsznsudprathdulanivhmin
Wndusinlszanm 5 nn, (Urdney 3 9
vasgn) & 50 nn. hAueNpINNT 15 1)
watdnurasunduiuluid onatuuen
(mesocarp) 45-50% uazluilpwaduly
(kermel) Uit 50% Thiufaialénmions
tmanegluz 20-25% wearmimzanusn
uazanidionatulu aglutae 4-6% senimin
VTANHER

ThliiBusu thfsnfufunhersiiawie 200 D
dmimhéniuflandumsiniluiey
AlinanauunudusniaaTegAnlasnn
20-30 1
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