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Response of oil palm (Elaeis guineensis Jacq.)
genotypes to irrigation regimes at seedling stage
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ABSTRACT: This study, which was carried out from March 2010 to April 2011 in Songkhla province, aimed to
evaluate the growth, physiological responses, correlation and heritability at the seedling stage of oil palm subjected
different irrigation regimes. Five oil palm varieties (hybrid tenera) including Nongped, Golden Clonal Tenera,
PSU-139, PSU-140 and PSU-81 were used. The experiment was arranged as a factorial experiment in CRD.
The five oil palm varieties were subjected to 3 irrigation regimes: daily watering, or control; 4-day interval watering;
and 8-day interval watering. The experiment showed that there were some physiological responses of the oil
palm seedlings to water deficits in both 4-day and 8-day interval watering treatments, resulting in lower stomatal
conductance, lower leaf water potential, lower the rate of dehydration and lower net photosynthesis compared to the
control. The degrees of physiological responses of the five oil palm varieties depended on the magnitude of water stress.
The oil palm seedlings which were recorded for vegetative growth showed that those imposed with 4-day interval
watering could recover from the dry condition while those imposed with 8-day interval watering had decreased growth
rates. The correlation coefficients among the traits were positive at the significance level of P<0.05 or P<0.01. These
traits included the number of lanceolate leaves, number of pinnate leaves, plant height, width of bulb and leaf length.
Keywords: oil palm seedling, drought, physiological responses, correlation
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Figure 1 Comparison of the seedlings of the five oil palm varieties under 3 irrigation regimes at 9 months after

starting the experiment.
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Table 1 Means of leaf water potential and stomatal conductance of the five oil palm varieties and three
irrigation regimes at 9 months-old seedling

Leaf water potential Stomatal conductance
(MPa) (mM m?2s™
Varieties daily 4-day 8-day Mean daily 4-day 8-day Mean
control)  Interval interval (control) interval interval

NP -1.13 -1.30 -1.68 -1.37 85.00 45.00 10.00 46.67

GT -1.00 -1.15 -1.88 -1.34 105.00 55.00 10.00 56.67
PSU-139 -0.75 -1.60 -1.93 -1.43 85.00 20.00 10.00 38.33
PSU-140 -0.60 -1.28 -1.55 -1.14 120.00 20.00 15.00 51.67
PSU-81 -0.90 -1.75 -1.75 -1.47 115.00 60.00 10.00 61.67
Mean -0.88a -1.42b -1.76c  -1.35 102.00a  40.00b  11.00b 51.00

' Means with the same row followed by the different letters are significantly difference according to DMRT
(P<0.05)

Table 2 Means of transpiration rates and photosynthesis rates of the five oil palm varieties and three irrigation
regimes at 9 months-old seedling

Transpiration rate Photosynthesis rate
(MMH,0 m*s”) (MMCO, m*s™)
Varieties daily 4-day 8-day Mean daily 4-day 8-day Mean
control)  Interval interval (control)  interval  interval
NP 1.1 0.64 0.18 0.64 4.04 2.52 0.79 2.45
GT 1.48 0.87 0.25 0.87 3.48 1.95 0.67 2.03
PSU-139 1.25 0.34 0.22 0.60 3.40 1.24 0.60 1.75
PSU-140 1.56 0.37 0.28 0.74 3.60 1.54 0.59 1.91
PSU-81 1.48 0.94 0.23 0.88 4.20 2.29 0.82 2.43
Mean ' 1.37a 0.63b 0.23c 0.75 3.74a 1.91b 0.69¢ 2.1

' Means with the same row followed by the different letters are significantly difference according to DMRT
(P<0.05)
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