nMsnausuaINNEII NIz aiunvasGundnauhiu
(Elaeis guineensis Jacq.) Aasgn1IZinyiNT
Physiological and Growth Responses of Oil Palm

(Elaeis guineensis Jacq.) Seedling to Waterlogging
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ABSTRACT

An experiment was conducted to investigate the physiological responses and
growth of waterlogged oil paim (Elaeis guineensis cv. Suratthanee 2) seedlings at Krabi Qil
Palm Research Centre, Klong Thom district, Krabi province during June-November 2008.
Thirty oil palm seedlings were grown in 0.57 m® cement pot under natural conditions. The
experiment was arranged in CRD with 5 treatments. Twelve month-old oil paim seedlings
were subjected to continuous waterlogging for 0 (non-waterlogged seedlings), 15, 30, 60
and 90 days, and then drained. Six seedlings were used for each waterlogging treatment.
It was found that the effects of 60 and 90 days of waterlogging had lower stomatal
conductance, leaf water potential, total chlorophyll content and net photosynthesis than
those of non-waterlogged seedlings. Moreover, growth rate (height, number of petiole,
cross-section area of petiole and leaf area) and both fresh and dry weights of oil palm

seedlings were also markedly decreased as a result of waterlogged condition for 60 and
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90 days. Therefore, this study was
indicated that long periods (over 60 days)
of waterlogging caused a reduction in
growth and biomass allocation of oil palm
seedlings which ultimately negative affected

oil palm productivity.

Key words: waterlogging, physiological
response, oil palm seedling, Elaeis

guincensis
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a

Figure 1. A field experiment (a) and waterlogged oil paim seedings in cement pot (b) at

Krabi Qil Palm Research Centre, Krabi province in June-November 2008
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Table 1. Stomatal conductance (umol/ m®/ second) of oil palm seedlings cv.

Suratthanee 2 at 0, 15, 30, 60 and 90 days after waterlogging

Days after waterlogging

Treatment 0 15 30 60 90
Control 67940 a 45111 a 646.11 a 43911 a 34244 a
15 days of waterlogging 61490 a 29278 b 33173 b 376.33 ab 299.67 ab
30 days of waterlogging 73820 a 22511 b 22537 b 43333 a 288.33 ab
60 days of waterlogging 667.90 a 23056 b 197.04 b 21493 b 20055 b
90 days of waterlogging 694.30 a 21211 b 13400 c 27867 b 36.03 ¢

Means in the same column followed by a common letter are not significantly different at the 5% level

by DMRT.

Table 2. Leaf water potential (MPa) of oil palm seedlings cv. Suratthanee 2 at 0, 15, 30,

60 and 90 days after waterlogging

Days after waterlogging

Treatment 0 15 30 60 90

Control -1.30 -0.72 -1.75 -1.38 a -165 a
15 days of waterlogging -1.32 -1.27 -1.67 -1.78 a -1.89 ab
30 days of waterlogging -1.49 -1.23 -2.08 -1.69 a -2.05 ab
60 days of waterlogging -1.36 -1.08 -2.56 -236 b -1.89 ab
90 days of waterlogging -1.34 -1.08 -2.28 -276 b -247 b

Means in the same column followed by a common letter are not significantly different at the 5% level

by DMRT.

Table 3. Total chlorophyli content (mg / m?) of oil palm seedlings cv. Suratthanee 2 at

0, 15, 30, 60 and 90 days after waterlogging

Days after waterlogging

Treatment

0 15 30 60 90
Ccentrol 0.53 0.56 0.56 067 a 064 a
15 days of waterlogging 0.65 0.66 0.45 072 a 0.48 ab
30 days of waterlogging 0.48 0.45 0.37 046 b 0.51 ab
60 days of waterlogging 0.48 0.50 0.37 044 b 036 b
90 days of waterlogging 0.46 0.53 037 037 b 026 b

Means in the same column followed by a common letter are not significantly different at the 5% level

by DMRT.
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Figure 2. Diurnal changes of net photosynthesis of oil palm seedlings cv. Suratthanee 2

after 95 days of waterlogging
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Table 4. The effect of waterlogged condition on growth rate of oil palm seedlings cv.

Suratthanee 2 (height, stem base diameter, number of petiole, cross-section

area of petiole, canopy width and leaf area)

Growth rate of oil palm seedlings

Stem base No of Cross-section  Canopy
Treatment Height . Leaf area
diameter petiole area of petiole width )
(cm) . {(m® /tree)
. (cm}) {cm?) (cm)
Control 3433 a 320 a 6.00 a 7718 a 3642 a 5137 a
15 days of waterlogging 1533 b 3.06 a 433 ab 4692 b 2142 b 1497 b
30 days of waterlogging  10.33 bc 199 a 3.00 b 19.90 ¢ 23.30 ab 1577 b
60 days of waterlogging 733 ¢ 176 a 200 b 2525 ¢ 26.07 ab 1443 b
90 days of waterlogging 1267 bc 163 a 233 b 17.80 ¢ 1842 b 1419 b

Means the same column followed by a common letter are not significantly different at

the 5% level by DMRT.

) 2913.33 Lar 418.33 n. ez 1.656.67
WY 296.67 n. (Figure 3a) tHuLlApIfy
UminudiuLREIIN WudnTsRAEALESUn

vhwde 15 Ju fewnniigads 155477 uaz

9

199.83 n. Felduandreagrelidpadidynie

v
an aa

A0H UﬂiiuiﬁﬂiUﬂNLL@::ﬂ‘i‘iN’AJEﬁ\lélw‘U‘Lf’]

[ Ao

YNG9 30 U LFALANFNNNEIANUNTINT
AlEsutviands 60 waz 90 Ju Aa 1,036.00

ez 127.13 n. ey 62570 ae 83.23 n.

a

ANAIAU (Figure 3b) usnantduns1au

L)
o a A

WsTufldsuiviandeluscoanfiuansng
MUTILAAIANBUSANBUBNANNY ADFUNEN
thdnndunssnisauanuaznisndsilasy

@

Uhnds 15 Tu Aansausnsoiuvufivuay

(Y]
°

fUSHUIININN WENITNASALESUUYIINT

30 60 ez 90 U é’nym:wioviuﬁﬂawuiﬂ‘ﬁa

52

wasiUsuiusntdas Tasawizsdundnlidy

[
o e a

dhunssdaRlEsuLvinade 90 Ju wudnd
anBuroINITUMREY TUIANIINHLREIUIA
maluAaudadn druusnusIndinisdiusa
Tasnnsa¥r9sneniauinalndlauaisiu
dintey wardusuusindoudtetendle
wisuisudnsusmeuaniivsngfudund?
Vdshiunssnd3sug (Figure 4)
nsldsuanmtiand v i sundn
méuﬁ'\ﬁu‘ﬁ:&’nmiw%mLﬁuimuﬂnndﬂﬂnww
Und nielildnansenuaindviands Senis
Ansrdwuirdundruduiduiisasinig
LQ%C]JL@UIG]NG\@G‘V%WJ’]NQG Wusugudnane
Taugiu S1uumely Ruimtidensly Ay
n*ﬁwmaﬂmm:ﬁuﬁ’lu LAUNAITEIRTN

nsdadulnlifianuuand1vageiive

13817 IINSINEAS TR 28 afUf 1 NNTIAN - WU 2553



(b) U stem
O Root

s

T T T

30 60 90 0 15 30 60 90

15
Days after waterogging Days after waterogging

Figure 3. Means of fresh weight (a) and dry weight (b) in the stem and root of oil palm
seeding cv. Suratthanee 2 after 95 days of waterogging vertical bars represent standard
deviations, followed by a common capital or small letters in each column are not

significant different at the 5% level by DMRT.
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Figure 4. Effect of waterlogged condition periods on leaf, stem and root characteristics of

oil palm cv. Suratthanee 2 seedlings after 95 days of waterlogging
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