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Effect of biofertilizers on growth of oil palm seedling
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ABSTRACT

The transplanting of healthy oil palm seedlings from a nursery to the field results
in seedlings adaptation to the environment and a high yield produce. This study aims to
investigate the effects of biofertilizers viz. arbuscular mycorrhiza (M), phosphate solubilizing
fungi (P), and Azolla (A), on growth performance and nutrient content in leaves of oil palm
seedlings in main nursery. The eight treatments with three replications in randomized complete
block design were 1) control, 2) M, 3) P, 4) A, 5) MP, 6) AM, 7) AP and 8) AMP. The experiment
was conducted at Suratthani Oil Palm Research Center. Growth and nutrient content in leaves
of oil palm seedlings were analyzed at nineteen months old. The results showed that the
growth of seedling, as shown by total dry weight, root dry weight, leave dry weight, and leaf
area, under AM application displayed significantly higher than the other treatments. Total dry
weight of AM was higher than M and A by 51.52% and 28.75%, respectively. These results
corresponded with nutrient content in leaves of AM which was higher than the others. The

production cost was increased by 1.7 bath/seedling for AM application.

Keywords: Oil palm seedling, Abuscular mycorrhiza, Azolla, Phosphate solubilizing fungi
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Table 1 Application rates of chemical fertilizer of oil palm seedling in main nursery

Seedling age
(week)* Chemical fertilizer quantity (g/seedling)
2 18-46-0 7
4 13-13-21 7
6 15-15-15 7
8 13-13-21 7
10 15-15-15 10
12 13-13-21 10
14 15-15-15 + borax 10 + 05
16 13-13-21+ geyserite 10 + 10
18 15-15-15 10
20 13-13-21 10
22 15-15-15 15
24 13-13-21 + geyserite 15+ 10
26 15-15-15 20

Week after seedlings were transplanted to main nursery.
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Table 2 Chemical and physical properties of initial soil

pH EC (1:5) oM Avail. P Exch. K Exch. Ca Exch. Mg
Sample (1) (@s/m) (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) X'
Soil mix 5.69 0.247 122 458 1,234 264 clay
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Table 3 Growth of oil palm seedling at nineteen months old under chemical fertilizer and

biofertilizer application in main nursery

Total fresh  Total dry Leaf dry Root dry Frond Leaet Leaf area

Treatment* weight (g) weight (g) weight (g) weight (g) number number/frond (m?

Control 1,76 ¢ 539 cd 189 bc 68.62 bc 10.05 abc 19.05 ¢ 0.60 b
M 183 ¢ 531d 175 ¢ 64.47 c 8.73 d 20.75 ab 0.60 b
P 190 ¢ 558 cd 193 bc 70.09 bc 10.13 abc 20.20 abc 0.60 b
A 225 b 625 bc 218 b 7513 abc 1040 ab 19.79 bc 0.64 b
MP 223 b 667 b 209 bc 77.35 ab 9.38 d 20.99 ab 0.67 b
AM 282 a 805 a 276 a 82.98 a 10.78 a 2129 a 0.83 a
AP 193 ¢ 625 bc 206 bc 81.70 ab 9.58 bc 20.46 ab 0.63 b
AMP 2,04 bc 603 bcd 215 b 71.51 abc 9.80 bc 20.20 abc 0.59 b
C.V. (%) 31.82 30.93 29.52 27.91 18.43 12.62 29.59

Means in the same column, follow by a common letter are not signicantly different at the 5% level by DMRT.

*,Control = Chemical fertilizer, M = Chemical fertilizer + Arbuscular mycorrhiza , P = Chemical fertilizer + Phosphate
solubilizing fungi , A = Chemical fertilizer +Azolla ,MP = Chemical fertilizer + Arbuscular mycorrhiza + Phosphate
solubilizing fungi, AM = Chemical fertilizer + Azolla +Arbuscular mycorrhiza, AP = Chemical fertilizer +Azolla + Phosphate

solubilizing fungi, AMP = Chemical fertilizer +Azolla+ Arbuscular mycorrhiza + Phosphate solubilizing fungi

Table 4 Nutrient content in leaves of oil palm seeding at nineteen months old under

chemical fertilizer and biofertilizer application in main nursery

Nutrient content (g)

Treatment Nitrogen Phosphorus Potassium Calcium Magnesium

C 6.05 bc 0.37 bc 2.59 bec 064 c 133 ¢c
M 526 ¢ 032 c 232 ¢ 065 c 131 ¢
P 6.16 bc 0.37 bc 2.55 bec 0.67 bc 1.40 bc
A 6.84 b 043 b 297 b 0.76 bc 1.60 ab
MP 6.23 bc 037 b 285b 0.73 bc 132 c
AM 812 a 0.50 a 3.68 a 094 a 1.80 a
AP 6.50 b 040 b 2.63 bc 0.70 bc 1.44 bc
AMP 643 b 038 b 289 b 077 b 1.39 bc
C.V. (%) 30.27 29.61 31.08 29.99 30.04

Means in the same column, follow by a common letter are not signicantly different at 5% level by DMRT.

*Control = Chemical fertilizer, M= Chemical fertilizer + Arbuscular mycorrhiza , P = Chemical fertilizer + Phosphate
solubilizing fungi , A = Chemical fertilizer +Azolla ,MP = Chemical fertilizer + Arbuscular mycorrhiza + Phosphate
solubilizing fungi, AM = Chemical fertilizer + Azolla + Arbuscular mycorrhiza, AP = Chemical fertilizer + Azolla + Phosphate

solubilizing fungi, AMP = Chemical fertilizer +Azolla + Arbuscular mycorrhiza + Phosphate solubilizing fungi
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Table 5 Cost of applied biofertilizer to oil palm seedling in main nursery

Cost (baht/seedling)

Treatment Arbuscular Phosphate
mycorrhiza solubilizing fungi Azolla Total

Control - _ i i

M 12 - - 12
P - 11 - 11
A i - 05 05
MP 12 1.1 _ 03
AM 1.2 - 05 17
AP - 1.1 05 16
AMP 12 1.1 05 2.8

*,Control = Chemical fertilizer, M = Chemical fertilizer +Arbuscular mycorrhiza , P = Chemical fertilizer + Phosphate

solubilizing fungi , A = Chemical fertilizer +Azolla ,MP = Chemical fertilizer + Arbuscular mycorrhiza + Phosphate

solubilizing fungi, AM = Chemical fertilizer + Azolla + Arbuscular mycorrhiza, AP = Chemical fertilizer +Azolla + Phosphate

solubilizing fungi, AMP = Chemical fertilizer + Azolla + Arbuscular mycorrhiza + Phosphate solubilizing fungi
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