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Managing Factors of Production Efficiently on Sustainable Oil Palm Production

o

Fudld sounsnddu' yaymde alysnas? 35msses galnt LigAS 91¥aane!

WU $93¢7° 9350 ades
Vichanee Ormzubsin® Bunluea Srimungkun? Jiraphan Sukchit! Pensiri Jumradshine®

Puttana Roongrawee® Onrat Wongsri®

UNANEa
901 o [~3

Urduhfiuduivorggninlvinandaselliewasnt Mswineg gy USuunanindosgs

[ '
a v a = a a av aaou 12 )

AMAING AUNUNISHERA1 NsldRu-11 wardeialdeuseansain uddeliingusvasd e

9 9

1% v
o w

Anwdnsnavesdwazleniifenisuanurduiniuegedetiy e audiTeurduiniugsnugisii

9

v
o

AIUNITENINNNNTIAN 2554-5121AN 2562 1UMNUNNTNRaeY split-plot in RCB 3 91 Uadewan T
1 3 szdfu ordetiuy Wi 0.8 way 1.2 wihwesisemedn adeses Jeiadl 3 sesy 75 100 uas
125 Wosidudvosdnruusivesnsinninnuns wan1mmnassnuii Jadeddidviwasants
Wiydulauaskandnganindadedend nisliih 12 wwesrssmedilinandaunduiituuas
thifuthdufiu 4.93 way 1.47 fusiolssed gendtordereiu 31 uaw 46 Wedidust mugy mslsi
1.2 whwesassmeinudulend 125 wWesidudvesinruusi Inandaundumituuasisy
UnduAUgean 542 way 1.57 fusioldsiod auddu didnduild$udn 0.8 uay 1.2 wiwosn
sumethildununissdamninondetely 6 uar 11 Wesidud Yszdnsnmnslideiniiiindu 17
uay 28 Wosidud UszAvsaimmsliuiiutu 19 uay 31 Woedidud uasdnonmnislififuiaty

s & & o o ! y a ¢ o o A < a ] o
20 ey 31 [Wasigun Auanu ﬁ\imﬁﬂflﬁﬂqﬁmaWﬂqaﬂuquuuﬂ'ﬂﬁmﬂ\iﬂuuagLﬂummim@aﬂqwuﬁﬂa@m

a

Addgy: N5t M3danisde Usednsamnisleun wanden s1elaans

! queifondiniiugsnug$ond 126 vl 4 avigun o.neauReg @.q5183011 84340

! Suratthani Ol Palm Research Center 126 Moo 4 ThaUthae Subdistrict Kanchanadit District SuratThani 84340
2 quideiinliquasesnil 264 it 12 myindne e.aindisead 2.9uaTwsnil 34190

2 Ubon Retchathan Fied Crops Research Certer 264 Moo 12 Tha Crang Subdstict Sanang Wianong Disict Ubon Retchatheni 34190

3 dindvsnw nsadvnsinems 50 0. wwaleBu a1ne1d 99dns ngaAMLAS 10900

3 Advisory Office Department of Agriculture 50 Phaholyothin Road Ladyao, Chatuchak, Bangkok 10900

59



ABSTRACT

The effective management of sustainable oil palm production has objectives: to study
the influence of water and fertilizer for sustainable oil palm production at Surat Thani Oil Palm
Research Center between January 2011 - December 2019. The split plot design in RCB 3
replications was employed with water regimes as main plot and chemical fertilizer as sub-plot.
Main plot was rainfed, irrigation 0.8 and 1.2 times of evaporation while sub-plot was chemical
fertilizer 75, 100 and 125 percent of the DOA recommended rate. The results showed that
irrigation factors had more influence growth and yield than fertilizer factors. Oil palm that receives
1.2 times of evaporation provided 4.93 tons rai” year! oil palm production (higher than rainfed
31%) and 1.47 tons crude palm oil (higher than rainfed 46%). While, 1.2 times of evaporation with
125 percent of the DOA recommended rate provided oil palm yield and crude palm oil 5.42 and
1.57 tons raiyear?, respectively. Oil palm that received water 0.8 times of evaporation had lower
the total production cost than rainfed 6%. The nutrient use efficiency increased 17% of rainfed,
the water use efficiency increased 19% of rainfed, and the land use efficiency increased 20% of
rainfed. Oil palm that received water 1.2 times of evaporation had lower the total production cost
than rainfed 11%. The nutrient use efficiency increased 28% of rainfed, the water use efficiency
increased 31% of rainfed, and the land use efficiency increased 31% of rainfed. All of these were

resulting in sustainable and friendly oil palm production.

Key words: Irrigation, fertilizer management, water use efficiency, yield, net income
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Figure 1 Chemical properties of 50|l: pH (a) EC. (b) avallable P (c) exchange K, Mg and Ca (d-f), Ca:Mg (g)
and MgK (h) at Surat Thani Oil Palm Research Center; April 2019
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Figure 2 Leaf nutrient concentration: nitrogen (a) phosphorous (b) potassium (c) magnesium (d) calcium (e)
and boron (f) of hybrid oil palm “Surat Thani 7” which different of irrigation and fertilizer level at
Surat Thani Oil Palm Research Center; April 2019
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Figure 4 Crop water requirement; CWR, Precipitation efficiency; Peff. and Irrigation water requirement;
IWR of hybrid oil palm var. Surat Thani 7 which different of irrigation and fertilizer level at Surat Thani
Oil Palm Research Center; January 2554-December 2562
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Figure 5 Growth: frond increased (a) total frond (b) frond length (c) petiole cross section (d) leaf area
(e) and leaf area index (f) of hybrid oil palm “Surat Thani 7” which different of irrigation (left-1)
and fertilizer level (right-r) at Surat Thani Oil Palm Research Center; July 2015-July 2019
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0.8 and 1.2 times of evaporation and bunch number, mean bunch weight and fresh fruit bunch yield (d-)
which fertilizer 75, 100 and 125 % of DOA recommended rate and fresh fruit bunch yield (year 8) of hybrid
ail palm “Surat Thani 7” (g) at Surat Thani Oil Palm Research Center; July 2014-June 2019
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Figure 7 Average yield component (year 4-8): bunch number (a) mean bunch weight (b) and fresh fruit

bunch yield (c) of hybrid oil palm “Surat Thani 7” which different of irrigation and fertilizer level

at Surat Thani Oil Palm Research Center; 2017-2019
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Figure 8 Hybrid oil palm “Surat Thani 7” which irrigation 1.2 times of evaporation and fertilizer 125% of

DOA recommended rate at Surat Thani Oil Palm Research Center; December 2017.
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Wesidud mudau wam%mﬁﬂﬁuméuﬁuqaﬂdwmﬁ’aﬁmu 26 way 46 Wasifud muddu nsli

Judnsaneanunuii maranuisulduauliuenaneiu (Table 1)

Table 1 Qil per bunch and crude palm oil content of hybrid oil palm “Surat Thani 7”7 which rainfed,
irrigation 0.8 and 1.2 times of evaporation and fertilizer 75, 100 and 125% of DOA recommended rate

at Surat Thani Oil Palm Research Center; July 2014-June 2019

Factor Oil per bunch (%) Crude palm oil content (tons rai? year™)
production 10 11 12 Mean 10 11 12 Mean
FO 27.2 27.6 30.9 28.6 1.01 1.21 1.47 1.23

F1 27.8 29.4 29.8 29.0 1.10 1.31 1.38 1.26

F2 254 28.0 28.9 27.4 0.91 1.29 1.57 1.26

Mean 26.8 (100) 28.4 (106) 29.9 (112) 28.3 1.01 (100) 1.27 (126) 1.47 (146) 1.25
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30 uae 58 Wodldus muddy 2) dunuay Undufuildsui 0.8 uar 1.2 wihvssesziven
fif 2.18 way 2,07 vwsedlaniy muddu sndiodeiay 6 way 11 Wediiud mud Ry uay
{Joiafifl 100 uay 125 Wedldudvasdnauuzih dunusingning 75 wWesidudvesdnsuuzih
18 uaz 36 Wodldus mud1du (Table 2) uanei1 n1sdanisindrvandununisudald nan
fnsanangdnnioainuit msladesmsuiuduiliduunsiadioiu
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WiasAszimengandtedetiy 19 wag 31 Weddud mudiu Turasiidhdefiretud
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Table 2 Fertilizer cost and total production cost of hybrid oil palm “Surat Thani 7” which rainfed,

irrigation 0.8 and 1.2 times of evaporation; 10 I1 12 and fertilizer 75, 100 and 125 % of DOA
recommended rate; FO F1 F2 at Surat Thani Qil Palm Research Center; July 2011-June 2019

Factor Fertilizer cost (baht kg?) Total production cost (baht kg?)
production 10 11 12 Mean 10 11 12 Mean
FO 0.57 0.48 0.44 0.50 (100) 1.90 1.86 1.79 1.85 (100)
F1 0.71 0.63 0.61 0.65 (130) 2.22 2.20 2.17 2.19 (118)
F2 0.97 0.76 0.65 0.79 (158) 2.83 2.49 2.24 2.52 (136)
Mean 0.75 (100) 0.62(83)  0.56 (75) 0.65 231 (100) 2.18(94) 2.07 (89) 2.19

Table 3 Revenue and production cost of hybrid oil palm var. Surat Thani 7 which rainfed, irrigation 0.8
and 1.2 times of evaporation; 10 I1 12 and fertilizer 75, 100 and 125 % of DOA recommended
rate; FO F1 F2 at Surat Thani Oil Palm Research Center; July 2011-June 2019

Factor Revenue (baht rai™) Production cost (baht rai)
production 10 11 12 Mean 10 11 12 Mean
FO 18,504 21,835 23,720 21,353 4,388 5,088 5,319 4,931
F1 19,786 22,306 23,123 21,738 5,484 6,123 6,274 5,960
F2 17,969 23,040 27,088 22,699 6,348 7,178 7,572 7,032
Mean 18,753 22,394 24,644 21,930 5,406 6,130 6,388 5,975
(100) (119) (131) (100) (113) (118)

* FFB price 5 baht kg!

Table 4 Net income of hybrid oil palm “Surat Thani 7”7 production which rainfed, irrigation 0.8 and 1.2
times of evaporation and fertilizer 75, 100 and 125% of DOA recommended rate at Surat Thani Oil
Palm Research Center; July 2011-June 2019

Net income (baht rai')

Factor production

10 11 12 Mean
FO 14,117 16,747 18,401 16,422 (100)
F1 14,302 16,183 16,849 15,778 (96)
F2 11,622 15,862 19,517 15,667 (95)
13,347 16,264 18,255
Mean 21,930
(100) (122) (137)
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Table 5 Nutrient use efficiency and water use efficiency of hybrid oil palm “Surat Thani 7”production

which rainfed, irrigation 0.8 and 1.2 times of evaporation; 10 11 12 and fertilizer 75, 100 and 125 %
of DOA recommended rate; FO F1 F2 at Surat Thani Oil Palm Research Center; July 2011-June 2019

Factor Nutrient use efficiency (yield kg™ fertilizer) Water use efficiency (m? ton! yield)
production 10 11 12 Mean 10 11 12 Mean
FO 27.1 31.7 34.4 31.1 (100) 691 586 539 605 (100)
F1 21.3 24.2 25.2 23.6 (76) 646 573 553 591 (102)
F2 16.4 20.1 23.6 20.0 (64) 712 555 472 580 (106)
Mean 21.6 (100) 25.3 (117) 27.7 (128) 249 683 (100) 571 (119) 521 (131) 592

Angn1wNIstanaY MskasUduisultnamumi 25 U Mssnmstadensaasivinyauas

'
o w a

NusvdvSam viwesnsninawirnaansaialdfnemmnslinaulagwu Mudemaramy soluay
AAnanmlunsaanunauunafsIy 9INMsANIMKaNaRRaNAY 20 lsWuin 10F0 wae 12F2 RS unan@s
QA8 74 har 1084 Aunal WA 4-8) hasynnNnNuAsNSiNISIANISU R INMSHARR MeRIEnIsannIsun 0.8

Waw 1.2 WinesAszme AngammsldnAuvesnensnaaiiaiiy 20 uax 31 Wosilus auaau (Table 6)
Table 6 FFB yield and land potential of hybrid oil palm “Surat Thani 7” production which rainfed, irrigation

0.8 and 1.2 times of evaporation; 10 I1 12 and fertilizer 75, 100 and 125 % of DOA recommended
rate; FO F1 F2 at Surat Thani Oil Palm Research Center; July 2011-June 2019

Factor FFB yield 20 rai (tons) Land potential (rai)
production 10 11 12 Mean 10 11 12 Mean
FO 74.0 87.3 94.9 85.4 29.3 24.8 22.8 25.7
F1 79.1 89.2 92.5 87.0 27.4 24.3 23.4 25.1
F2 71.9 92.2 108.4 90.8 30.2 235 20.0 24.6
Mean 75.0 89.6 98.6 87.7 29.0 (100) 24.2 (120) 22.1 (131) 25.1
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Figure 9 Qil palm production cases that used appropriate irrigation and fertilizer during 2019-2022
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Figure 10 Water use efficiency (water footprint) of oil palm production of 4 farmers that using appropriate

Total Water Footprint (m3 ton-

irrigation and fertilizer during the year 2019-2022.
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