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Abstract

Oil palm play an important role of economic oil crop of Thailand, which is high
amount of oil per area. Mostly of oil palm grown in southern but now they are spreading to the
northeastern, which environment and climate conditions are different from suitable areas, which
may affect physiological processes growth and yield of oil palm. Therefore, this experiment aims
to study the ecophysiology responses of oil palm in the northeastern environment region. The
experimental were conducting on Suratthani oil palm hybrid grown in Nong Khai Research and
Development Center, with irrigation system and only relying on rain shade, which conducted on
1-2 years after planting during 2016 — 2518.

The results showed that the oil palm that provided water had amount of
chlorophyll a (0.3216-0.6243 gm™), chlorophyll b (0.1013-0.0.8049 gm™) and total chlorophyll
(0.4232-1.4107 gm™) tend to be higher than rain shade’s oil palm and suratthani oil palm hybrid
8 had amount of chlorophyll A, chlorophyll B and total chlorophyll more than suratthani oil
palm hybrid 7 and 2 respectively. The water potential in irrigated oil palm leaves was lower
than non-irrigated oil leaves and had different responsed in rainy season winter and summer.
The water potential would high value during 7.00-9.00 a.m., which was estimated -0.5 to -1.5
MPa and photosynthesis rate would increase by increasing light intensity. Irrigated of suratthani

oil palm hybrid 2 7 and 8 had photosynthesis rate more than non-irrigated oil palm. In rainy
season suratthani oil palm hybrid 2 had highest photosynthesis rate 17.5 lmolCO,m?s™ at light

intensity 1,300-1,400 ]vlmoLPPFm'zs'l, which higher than suratthani oil palm hybrid 7 and 8. In
summer, non-irrigated oil palm had photosynthesis rate lower than irrigated oil palm and

photosynthesis rate decreases continuously when VPD increasing more than 1.5-2.0 kPa.



Therefore, providing water to oil palm in dry season for reduced severity of weather, both
temperature and relative humidity, could help oil palm grown in northeast region had a positive

physiological response.
Keyword: oil palm, physiological response, photosynthesis rate, growth, Northeast of Thailand
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Meteorological Year
Average
- 2014 2015 2016 2017 2018

characteristics
rainfall (mm) 1,967 1,919 2,143 2,234 2,308 2,147
rainy day (days) 102 76 108 167 159 113
max temp (°C) 324 33.8 36.8 40.0 39.9 34.9
min temp (°C) 13.6 15.0 11.5 6.4 11.3 14.0
mean temp (°C) 25.6 25.9 25.7 26.1 26.1 26.1
RH (%) 73.3 70.5 73.9 76.8 74.9 72.3
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Soil chemical properties

Variety Water oH Lime Req FC.(1:5) Organic matter mg/Kg (ppm)
KeCaO/rai  mmhos/cm % P K Ca Mg
Age 1-2 year
ST 278 irigation 5.02 880 0.005 0.79 2 73 156 88
rainfall a.77 660 0.007 1.34 2 40 65 36

ST 27 8 = Oil palm var. Suratthani 27 8
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Nutrients content (% by weight)

Variety Water N P K Ca Mg .
(2.50-2.80)  (0.17-0.20)  (0.90-1.10)  (0.43-0.60)  (0.25-0.40)
Age 1-2 year

ST 2 irrigation 2.450 0.140 1.179 0.913 0.333 27
rainfall 2.679 0.155 0.933 0.947 0.448 a3

ST7 irrigation 2.181 0.137 1.192 0.587 0.279 26
rainfall 2.402 0.137 1.135 0.796 0.336 39

ST 8 irrigation 2.075 0.126 1.083 0.682 0.344 23
rainfall 2.477 0.144 0.941 0.964 0.392 a2

ST 27 8 = Oil palm var. Suratthani 2 7 8, favluwindu fe AingRvessinemnsiuly
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Age water  variety chlorophyll content (gm™)

(yrs.) chlorophyll A chlorophyll B total chlorophyll
ST2 0.4575 0.1515 0.6094

1 Imigation  g17 0.5778 0.2225 0.8007
ST8 0.6043 0.8049 1.4102
ST2 0.6033 0.2329 0.8366

1 rainfall o1y 0.6334 0.4859 1.1199
ST8 0.6315 0.5349 1.1671
ST2 0.3216 0.1013 0.4232

2 Irigation g7 0.3779 0.1187 0.4969
ST8 0.4102 0.1509 0.5614
ST2 0.3324 0.1111 0.4437

2 rainfall g7 0.3283 0.1143 0.4429
ST8 0.3619 0.1259 0.4881

ST 2 7 8 = Suratthani oil palm hybrid 2 7 8
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stomata number (stomata/mm?)
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1 wiuldanurdiiituiug ag.2 ag.7 uar ag.8 Alvihdsiuuludesiads 200.3 209.5 uay 200.7
Tu ey dwitliliidisuludenads 184.7 189.1 wag 191.6 Tu anudsu

[

AN UTRIU LU L RTINS v e NI luresUduinTun il Tneius

q

D.

0.2 d9.7 wag ag.8 Niiaue1Imsluiady 259.2 272.8 way 271.9 WURLUAT ANAIRY d9u
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9

0.2 a10.7 war 9.8 Alnidinuividaununidluede 9.9 10.1 uag 9.2 mMsaguiuns auady
duduthifuillhinuiinddaunundueds 7.8 8.7 way 8.9 marasufiums auddy
fuiluvessuunduihduilihiunldunaniundudhduililsnh Taeiug an.2 ag.7
uay ag.8 Alhiiuilueds 2.6 2.4 waz 2.5 asaues audy duiduhduilifihiaudly
128y 1.8 1.8 WAz 2.1 M519INT AU
MndeyansnauausmEITIne wasmasydulaveshdnidugnuangsen i 2
7 8 iiliuaglililuiuiinians fusenideunie Wiuldurdmifuudasiuginnmevauadly

fAanafeniu wisnaasantesunndieiumuanmwindeuntasuisaung lnglanizyigaiou na

nyiueenideamilefianimeniainisiudsuwdamuusanitlugaay aenadesiunanuifunountil
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V03U UANTUAT Y I5 T AUNANTENUTDINT LR BNTEUIUNTNNETTING (3707 way

9

1%
Y o

Az, 2543) uazdeylay (2546) lANYINANTENUTOINITIAUIADNIZUIUNIINNEITINGT Lazn13liing

o

fa v A s (Y 1

a %)I U 13 %)’ U Ql' = = = = =
HanuaviniuvesdndTungudITeNvaIugs 1wy I51l Aausiieuwey 2534 B9 iieuliunau 2543
wud Tuanmiiinsuahdnseriueg1egunse Anisinannzreniluluuduiiiu fe Ausuuiily

U (relative water content) wazardngvasululy (leaf water potential) fA1Adalaliuuusu wazly

'
a1 U o

A9AAABIFABANINNITVIAUNIVDIRUUIAY VauzNA1IN1STNEINsaUIntu (leaf stomatal conductance)
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TAMUAUNUSHALADUANBIADNITVIAUIVDIAUUIAN  DNTINITABUAUBIAIUDATINITALATIZILEAIND
gamdl Wulvluiiemadedfiusenuideves Cao et al. (2011) ANy V019N TALAZ AU

wasdan1siUAg UL ameas TINewa sy ulntusundunaudngdy wudtgungiiniuazaniiy

Y

[
LYY v a

LASEAAINAITVINUT (AIUWIAILAT) 92EUTINITDTYHULATDIRUNAT AMUFURUSYRY fuliaudeniey
malondialdehyde (MDA) wazUsniavaslnsdu (proline) Tulutinduunnsnsiuluniuusdsseziiand
NSENURUEUVATAILAZANUATIATINNITVIAN
AatiunsIRnNIssesddinasonsnovauemNasIne LI nluiosdidny diuduiug
Unauingiu nsudynisinens (2554) ndsulsaiugiauindugnuanasnugionil 2 7 8 lnensusulss
LY 1% ° ¢ o o s = Y a a &L A48 v
wuglusouusn lokugdrrduindugnuangsuegisnd 2 Guwilduanunsangydvlalaluiiundidey
dauuinnssuiugivi Uduifiugnuangsnegssnd 7 waz 8 Wu mndeyanuluasiondldidudeya
dll (% Y a a é{ a gj vy dy o [ [ v ea o U/
Wen1sdnnsadulviiuseganiamunniu dnvisladeyanugiudmiunisusulseiusiuvansaudmsu
dy a L a IS 4
funnengJuesnidewmilesaly
M15199 6 N13RsYulavesUrdNTugnHaNgswg$e1l 2 7 war 8 01 1-2 U ndinslviuiuay

Ladlvi s gudideuaziimunnisinensnuesane U 2561

Vegetative ST2 ST7 ST8
characters irrigation  rainfall irrigation  rainfall irrication  rainfall
number of frond 27.6 24.6 28.9 21.7 30.6 33.9
leaf production rate
23.2 19.3 24.8 21.7 24.4 21.6
(leaves/palm/year)
number of leaflet 200.3 184.7 209.5 189.1 200.7 191.6
frond length (cm) 259.2 241.8 272.8 248.0 271.9 253.3
leaf cross section area
9.9 7.8 10.1 8.7 9.2 8.9
(cm?)
leaf area (m?) 2.6 1.8 2.4 1.8 2.5 2.1

ST 2 7 8 = Qil palm var. Suratthani 2 7 8
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