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Abstract: The objective of this study was to investigate the influence of irrigation and
fertilizer on growth, yield and physiological responses of oil palm var. SuratThani 7. This study
was carried out at UbonRatchathani Field Crop Research Center and SuratThani Oil Palm
Research Center during October 2010 — September 2015. This study is divided 2 experiments.

1) Influence of irrigation and fertilizer to growth and yield of oil palm var. SuratThani 7. A
split plot design with 3 replications was used. The main factor consisted of irrigation 3 levels;
control (rain-fed), irrigated 0.8 and 1.2 times of evaporation, the subplots consisted of 3 fertilizer
(21-0-0:0-3-0:0-0-60:Kieserite: Borate) rates; 75, 100 and 125% of DOA recommend rate. Result
showed that irrigation was significantly effects on growth (total frond and leaf area),
inflorescences (total, female and male inflorescences and sex ratio) and yield component (no.
of bunch, average bunch weight and fresh fruit bunch) higher than rain-fed oil palm. Whiles,
fertilizer was no significant effect on growth, inflorescences and yield of oil palm.

2) Physiological responses of oil palm var. SuratThani 7 to different managements and
locations (UbonRatchathani Field Crop Research Center and SuratThani Oil Palm Research
Center). Two styles of management are 1) rainfed and 75 percent of the recommended fertilizer
rate and 2) 1.2 times of the evaporation of water and fertilizer rate of 125 percent of the
recommended rate. Result showed that the second management, oil palm has more dark green
leaflet color, higher the amount of total chlorophyll, higher the potential photosynthetic rate
but less the number of stomata and lower of the water use efficiency than the first
management. At UbonRatchathani Field Crop Research Center, oil palm has better adaptation
than SuratThani Oil Palm Research Center.
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Table 1 Soil properties at Surat Thani Oil Palm Research Center and Ubon Ratchathani Field

Crop Research Center (June 2011)

. . Surat Thani Oil Palm Ubon Ratchathani Field
Soil properties

Research Center Crop Research Center
pH 5.04-7.76 4.80-5.86
Organic matter (%) 2.0-11.8 0.54-0.88
Available phosphorus (ppm) 0.40-3.70 36.3-86.3
Exchangeable potassium (ppm) 48.3-98.1 16-48
Magnesium (ppm) 8-68
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Figure 1 Relative humidity; max.-mean-min. (a), temperature; max.-mean-min. (b), evaporation
and sunshine hours (c) and rainfall (d) at SuratThani Oil Palm Research Center and

UbonRachathani Field Crop Research Center between January 2011-September 2015.
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Figure 2 Total frond (a-b), frond length (c-d), petiole cross-section (e-f) and leaf area (g-h) of
SuratThani 7 in 3 levels of irrigation (rain-fed, irrigated 0.8 and 1.2 times of evaporation)
and 3 fertilizer rates (75 100 and 125% of DOA recommend rate) at UbonRachathani
Field Crop Research Center and SuratThani Oil Palm Research Center between July

2012-September 2015.
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Figure 3 Female inflorescences (a), male inflorescences (b), total inflorescences (c) and sex ratio
(d) of SuratThani 7 in 3 levels of irrigation and 3 fertilizer rates at UbonRachathani Field
Crop Research Center and SuratThani Oil Palm Research Center between January 2013-

September 2015.
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Figure 4 Bunch number (a), bunch weight (b) and yield (c-d) of oil palm var.SuratThani 7 in 3

levels of irrigation and 3 fertilizer rates at UbonRachathani Field Crop Research Center

and SuratThani Oil Palm Research Center between July 2014-June 2015 (Yeard)
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0.818 ppm, 0.586-0.625 wag 0.556-0.606 ppm wag 0.199-0.222 wag 0.195-0.236 ppm AIUAIFY
(Table 2) Wuitindanain Vsinaeaslsiladd as mv.gsug$sni fergening es.guasesiil Ssdsa
sodnenlunsdunsgiuas ilosnUiinueaslsiladdaunsnifiudnenmnsdunseinadldiniy

AaalsiadLe

Table 1 SPAD unit of of oil palm var. SuratThani 7 (8 months) in 3 levels of irrigation and 3
fertilizer rates at UbonRachathani Field Crop Research Center and SuratThani Oil Palm
Research Center (February 2012).

Irrigated 0.8 timeslrrigated 1.2 times

Location/Treatments Rainfed Mean
of evaporation of evaporation
UbonRachathani
Fertilizer 75% of recommend rate  63.8 64.6 66.2 64.9
Fertilizer 100% of recommend rate 62.7 65.0 64.3 64.0
Fertilizer 125% of recommend rate 63.6 66.9 67.5 66.0
Mean 63.4 65.5 66.0 65.0
SuratThani
Fertilizer 75% of recommend rate 52.8 57.3 57.3 55.8
Fertilizer 100% of recommend rate  60.6 54.9 58.3 57.9
Fertilizer 125% of recommend rate  59.9 58.4 59.6 59.3
Mean 57.8 56.9 58.4 57.7

Table 2 Chlorophyll a, chlorophyll b and total chlorophyll of of oil palm var. SuratThani 7 (6
months) in 3 levels of irrigation and 3 fertilizer rates at UbonRachathani Field Crop

Research Center and SuratThani Oil Palm Research Center (February 2012).

Irrigated 0.8 timeslrrigated 1.2 times
Location/Treatments Rainfed Mean
of evaporation of evaporation

UbonRachathani

Chlorophyll a (ppm)



Fertilizer 75% of recommend rate  0.620 0.599 0.599 0.606

Fertilizer 100% of recommend rate 0.547 0.638 0.646 0.610
Fertilizer 125% of recommend rate 0.591 0.615 0.630 0.612
Mean 0.586 0.617 0.625 0.609

Irrigated 0.8 timeslrrigated 1.2 times
Location/Treatments Rainfed Mean
of evaporation of evaporation

Chlorophyll b (ppm)

Fertilizer 75% of recommend rate  0.227 0.209 0.203 0.213
Fertilizer 100% of recommend rate 0.159 0.212 0.197 0.189
Fertilizer 125% of recommend rate 0.210 0.244 0.210 0.221

Mean 0.199 0.222 0.203 0.208

Total chlorophyll (ppm)

Fertilizer 75% of recommend rate  0.797 0.811 0.804 0.804
Fertilizer 100% of recommend rate 0.708 0.851 0.845 0.801
Fertilizer 125% of recommend rate 0.803 0.861 0.842 0.835
Mean 0.769 0.841 0.831 0.814
SuratThani

Chlorophyll a (ppm)

Fertilizer 75% of recommend rate 0.503 0.513 0.591 0.536
Fertilizer 100% of recommend rate  0.618 0.584 0.632 0.611
Fertilizer 125% of recommend rate  0.615 0.572 0.595 0.594

Mean 0.579 0.556 0.606 0.580

Chlorophyll b (ppm)

Fertilizer 75% of recommend rate 0.167 0.254 0.200 0.207
Fertilizer 100% of recommend rate  0.214 0.236 0.246 0.232
Fertilizer 125% of recommend rate  0.204 0.196 0.261 0.221

Mean 0.195 0.229 0.236 0.220

Total chlorophyll (ppm)

Fertilizer 75% of recommend rate 0.672 0.769 0.724 0.722
Fertilizer 100% of recommend rate  0.835 0.822 0.880 0.845
Fertilizer 125% of recommend rate  0.822 0.770 0.851 0.814

Mean 0.776 0.787 0.818 0.794
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Table 3 SPAD unit and no. of stomata of oil palm var. SuratThani 7 (21 and 30 months) rainfed
and fertilizer 75% of recommend rate (IOF0) compare with irrigated 1.2 times of
evaporation and fertilizer 125% of recommend (I12F2) at UbonRachathani Field Crop

Research Center and SuratThani Oil Palm Research Center (March 2013 and January

2014).
Type ofSPAD unit No. of stomata
management UbonRachathani SuratThani UbonRachathani SuratThani
March 2013
I0FO 54.2+7.39 61.4+6.86 20.7+4.34 20.4+3.91
12F2 57.9+9.39 65.4+4.50 18.9+3.81 19.5+2.84
January 2014
I0FO 63.3+5.12 66.7+4.19 27.5+2.11 25.4+3.45
12F2 67.5+3.92 71.9+4.37 26.8+3.53 22.1+£2.79
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Figure 1 Light response curve (a-b) and stomatal conductance (c-d) of oil palm var. SuratThani
7 : rainfed and fertilizer 75% of recommend rate (I0F0; red) compare with irrigated 1.2
times of evaporation and fertilizer 125% of recommend (I12F2; blue) at UbonRachathani
Field Crop Research Center (dash line) and SuratThani Oil Palm Research Center (straight

line) (March, 2013)
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Table 4 Maximum photosynthetic rate, light use efficiency, light saturation point and light

compensation point of oil palm var. SuratThani 7 : rainfed and fertilizer 75% of
recommend rate (I0F0) compare with irrigated 1.2 times of evaporation and fertilizer
125% of recommend (I12F2) at UbonRachathani Field Crop Research Center (Ubon)
and SuratThani Oil Palm Research Center (Surat) (March, 2013)

Max. Photosynthetic Quantum Light Compensation Light Saturation

Treatments Rate Yield Point Point
(umolCO,m?s™) (mol mol™®)  (umolm™s™) (umolm?s™)
UbonRachathani
IOFOR1 12.7 0.045 20.0 640
IOFOR3 14.0 0.051 8.6 456
12F2R1 23.6 0.041 37.5 1165
12F2R3 235 0.043 2.6 1005
SuratThani
IOFOR2 14.7 0.038 254 776
I0FOR2 14.0 0.028 58.6 1143
I12F2R1 255 0.038 56.3 1132
I12F2R3 34.7 0.056 37.4 1189
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Figure 2 Photosynthetic rate (a) stomatal conductance (b) transpiration (c) water use efficiency
(d) and climate (Phosynthetically Photon Flux Density; PPFD, Vapor Pressure Deficit;
VPD, Temperature and Relative Humidity; RH (e-h)) between 07:00-18:00 pm of oil
palm var. SuratThani 7 : rainfed and fertilizer 75% of recommend rate (I0FO) compare
with irrigated 1.2 times of evaporation and fertilizer 125% of recommend rate (12F2) at
UbonRachathani Field Crop Research Center (Ubon) and SuratThani Oil Palm Research
Center (Surat) (March, 2013)
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'
1 A

UsyArBamnislidiesdiningiuil ms guanesiiiidganiidl mugsegiond deswinnisusui
somnaiAIEn Tasarududuivsiand mu augiend qandt msguaTwsd 24.2 wWedidud

Tud w.a. 2557-2558 Fiaanmnsnauaudiinauaddtise liannsaldinnsnevaussdouas
waznsusulneanludld Isinamznsmevauedluseuiunasinauslugivosmnuduiudvosiladont
warensdauATIZLas (Figure 3) wionilldtufindoyanudervedulidutiiiy Undudtufuay
duvosdiBeaveslulduintudis 2 sUnuun1sdanisan 63.3 wag 675 (919 30 Wew) Hu 67.8 uay
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Table 5 SPAD unit of of oil palm var. SuratThani 7 (4 years) in 3 levels of irrigation and 3
fertilizer rates at UbonRachathani Field Crop Research Center and SuratThani Oil Palm

Research Center (July 2015).

Irrigated 0.8 timeslrrigated 1.2 times
Location/Treatments Rainfed Mean
of evaporation of evaporation

UbonRachathani (48 months)

Fertilizer 75% of recommend rate  67.8 71.4 67.8 69.0
Fertilizer 100% of recommend rate  66.9 70.7 68.9 68.8
Fertilizer 125% of recommend rate  68.1 714 70.2 69.9

Mean 67.6 71.2 69.0 69.2

SuratThani (48 months)

Fertilizer 75% of recommend rate 75.4 73.9 75.7 75.0
Fertilizer 100% of recommend rate  76.2 74.7 75.1 75.3
Fertilizer 125% of recommend rate  74.2 76.3 80 76.8

Mean 75.3 75.0 76.9 75.7
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Figure 3 Relation between photosynthetic rate and Photosynthetically Photon Flux Density (a)

9.

relative humidity (b) temperature (c) stomatal conductance (d) and transpiration (e) and
relation between stomatal conductance and air vapor pressure deficit (f) of oil palm
var. SuratThani 7 : rainfed and fertilizer 75% of recommend rate (I0F0) compare with
irigated 1.2 times of evaporation and fertilizer 125% of recommend rate (12F2) at
UbonRachathani Field Crop Research Center (UB) and SuratThani Oil Palm Research

Center (ST) (April, 2015)
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13. AMANUIN :

Appendix 3 Oil palm plantation (14 months) at SuratThani Oil Palm Research Center and

UbonRatchathani Field Crop Research Center



Appendix 4 Oil palm plantation (3 years) at SuratThani Oil Palm Research Center (1-2) and

UbonRatchathani Field Crop Research Center (3-4)
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Appendix 5 Oil palm plantation (3 years 6 months) at SuratThani Oil Palm Research Center (1-

2) and UbonRatchathani Field Crop Research Center (3-4)



