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Abstract

The objectives of this research were to study the growth of oil palm seedlings in different planting
materials together with B-Palm and PSU Trichoderma bioproducts. The factorial completely randomized design
was used in this study that had 2 factors. The first factor was the growing media, divided into 3 types:
peat-moss, coconut coir, peat-moss mixed with oil palm male inflorescence (Ratio 1:1). The second factor was
bioproducts, which divided into 5 types: control (without-bioproducts), B-Palm 5 grams per 10 liters of water,
B-Palm 10 grams per 10 liters of water, B-Palm 20 grams per 10 liters of water and PSU Trichoderma
bioproducts. It was found that all combinations of growing media and bioproducts affected the growth
characteristics in terms of plant height, leaf length, root length, trunk fresh and dry weights, root fresh and dry
weights and total fresh and dry weights. However, the use of peat moss mixed with oil palm male inflorescence
resulted in the highest leaf greenness in oil palm seedlings. When considering with bioproduct factor, most
treatments showed no significant differences in growth of first-stage nursery oil palm seedlings. This finding
offers guidance to farmers on utilizing waste materials from oil palm plantations, such as oil palm male
inflorescence or inexpensive coconut coir, as planting substrates to reduce production costs.
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Table 1 Growing media chemical characteristics of pre-nursery stage oil palm seedlings

Chemical properties

Growing media

Coco-peat Peat-moss+ Male inflorescence Peat-moss
Soil pH (1:5 H,0) 4.61 4.82 4.91
OM (g/kg) 28.43 38.99 38.77
OC (g/kg) 16.53 22.67 22.54
Total N (g/kg) 0.28 0.68 0.54
Total P (mg/kg) 0.06 0.07 0.06
Total K (mg/kg) 0.58 0.13 0.13

Remarks: OM = Organic matter, OC = Organic carbon, Total N = Total nitrogen content, Total P = Total phosphorus, Total K =

Total potassium
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Table 2 Analysis of variation in agricultural growth of oil palm seedlings
Mean square
Treatment

Bioproducts Media Bio*Med Error CV%
Plant height 0.614"™ 1.867™ 0.319° 0.278 10.37
Leaf length 14.354" 13.783"™ 4.475 2.997 9.46
Leaf width 0.350° 0.436™ 0.152" 0.069 6.51
Trunk diameter 0.156"™ 0.544"™ 0.351° 0.246 8.14
Root length 7.861" 5.333™ 5.456 2.258 10.87
Leaf fresh weight 0.627 1.562"™ 0.230° 0.137 16.19
Trunk fresh weight 0.162" 0.323™ 0.024" 0.033 12.89
Root fresh weight 0.297™ 0.624™ 0.064 0.153 20.65
Sum fresh weight 2.641™ 5.868™ 0.480 0.789 15.90
Leaf dry weight 0.036 0.077™ 0.007" 0.005 14.88
Trunk dry weight 0.007" 0.006™ 0.003" 0.002 14.44
Root dry weight 0.007" 0.009™ 0.005" 0.004 18.20
Sum dry weight 0.118"™ 0.187"™ 0.030° 0.027 14.83
SPAD value 32.977™ 1051.567 52.327" 10.622 7.80
Leaf area 1812.408" 1540.485"™ 370.561" 256.490 16.08

Remarks: * = significant at p<0.05, ** = significant at p<0.01, ns = not significant at p>0.05
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Table 3 Effects of growing media and bioproduct on plant height and leaf length of oil palm in pre-nursery stage

Plant height (cm)

Leaf length (cm)

Treatment o Yy B Avg. e Y = Avg.
B-Palm 5 4.33c 5.33a-c  4.67bc 4.78A 16.23c 18.63a-c 16.30c 17.06A
B-Palm 10 4.73bc 5.77a 5.00a-c 517A 18.27bc 21.60a 17.30bc  19.06A
B-Palm 20 5.50ab 5.83a 5.10a-c 5.48A 18.17bc 21.63a 20.40ab  20.07A
Trichoderma* 4.83a-c  5.33a-c  5.00a-c 5.06A 18.53a-c  18.07bc 17.50bc  18.03A
Control 5.37a-c  5.17a-c 4.33c 4.96A 17.83bc  17.07bc 16.90c 17.27A
Avg.' 4.95A 5.49A 4.82A 17.81A 19.40A 17.68A

Remarks: ' Mean within the same row followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

# Mean within the same column followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

° Mean interaction followed by the same lowercase letters are not significantly different at p>0.05 by DMRT

C= coconut coir, P+M = peat-moss mixed with oil palm male inflorescence, P = peat-moss, * PSU Trichoderma

bioproducts
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Table 4 Effects of growing media and bioproduct on leaf width and trunk diameter of oil palm in pre-nursery stage

Leaf width (cm)

Trunk diameter (mm)

Treatment e Y = Avg. e Y o Avg.
B-Palm 5 3.60g 423a-e 3.77d-g 3.87B 5.70b 6.13ab 6.00ab 5.94A
B-Palm 10 3.73e-g  4.40ab 3.83c-g  3.99AB 6.13ab 6.83a 5.57b 6.18A
B-Palm 20 4.23a-e 4.53a 4.30a-c 4.36A 6.20ab 6.30ab 6.33ab 6.28A
Trichoderma* 3.97b-g 4.27a-d 4.07a-g 4.10AB 5.57b 6.27ab 6.30ab 6.04A
Control 3.87c-g 3.67fg 4.17a-f  3.90AB 5.97ab 5.93ab 6.20ab 6.03A
Avg.' 3.88A 4.22A 4.03A 5.91A 6.29A 6.08A

Remarks: ' Mean within the same row followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

? Mean within the same column followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

° Mean interaction followed by the same lowercase letters are not significantly different at p>0.05 by DMRT

C= coconut coir, P+M = peat-moss mixed with oil palm male inflorescence, P = peat-moss, * PSU Trichoderma

bioproducts
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Table 5 Effects of growing media and bioproduct on root length and leaf fresh weight of oil palm in pre-nursery

stage
Root length (cm) Leaf fresh weight (g)

Treatment e Y = Avg.? o v = Avg.?
B-Palm 5 12.17b 13.33b 13.67b  13.06A 1.83c 2.51bc 219bc  2.18AB
B-Palm 10 14.33b 14.17b 12.00b  13.50A 2.04c 2.78b 221bc  2.34AB
B-Palm 20 13.77b 13.87b 13.33b 13.66A  2.35bc 3.53a 2.23bc 2.70A
Trichoderma* 13.67b 18.33a 14.33b 15.44A 2.16bc 2.23bc 2.15bc 2.18AB
Control 13.67b 12.83b 13.83b 13.44A 1.80c 2.18bc 2.03c 2.01B
Avg.1 13.52A 14.51A 13.43A 2.04A 2.65A 2.16A

Remarks: ' Mean within the same row followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

# Mean within the same column followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

° Mean interaction followed by the same lowercase letters are not significantly different at p>0.05 by DMRT

C= coconut coir, P+M = peat-moss mixed with oil palm male inflorescence, P = peat-moss, * PSU Trichoderma

bioproducts
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Table 6 Effects of growing media and bioproduct on trunk fresh weight and root fresh weight of oil palm in pre-

nursery stage

Trunk fresh weight (g)

Root fresh weight (g)

Treatment o FYe o Avg. o FYe > Avg.
B-Palm 5 1.19d 1.43b-d  1.31cd 1.31A 1.58ab 1.55b 1.72ab 1.62A
B-Palm 10 1.33cd 1.68ab 1.29cd 1.44A 1.61ab 1.97ab 1.92ab 1.83A
B-Palm 20 1.51b-d 1.88a 1.49b-d  1.63A 1.75ab 2.20ab 2.01ab 1.99A
Trichoderma* 1.21cd 1.55bc 1.31cd 1.36A 1.80ab 2.34a 2.14ab 2.09A
Control 1.28cd 1.34cd 1.31cd 1.31A 1.56b 2.06ab 2.23ab 1.95A
Avg.' 1.31A 1.58A 1.34A 1.66A 2.02A 2.00A

Remarks: ' Mean within the same row followed by the same lowercase letters are not significantly different at p>0.05 by DMRT, z

Mean within the same column followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

° Mean interaction followed by the same lowercase letters are not significantly different at p>0.05 by DMRT

C= coconut coir, P+M = peat-moss mixed with oil palm male inflorescence, P = peat-moss, * PSU Trichoderma

bioproducts
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Table 7 Effects of growing media and bioproduct on sum fresh weight and leaf dry weight of oil palm in pre-

nursery stage

Total fresh weight (g)

Leaf dry weight (g)

Treatment e e = Avg. o e = Avg.?
B-Palm 5 5.12bc 6.66ab 5.51bc 5.76A 0.42cd 0.52bcd 0.44cd 0.46B
B-Palm 10 4.60c 5.48bc 5.22bc 5.10A 0.42cd 0.62b 0.46c¢cd 0.50AB
B-Palm 20 5.66bc 7.76a 5.85bc 6.43A 0.55bc 0.75a 0.49b-d 0.59A
Trichoderma* 4.69¢c 5.49bc 5.26bc 5.15A 0.45cd 0.50b-d 0.45cd 0.47AB
Control 4.94bc 5.84bc 5.70bc 5.49A 0.40d 0.48b-d 0.41cd 0.43B
Avg.j 5.00A 6.25A 551A 0.45A 0.57A 0.45A

Remarks: ' Mean within the same row followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

? Mean within the same column followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

° Mean interaction followed by the same lowercase letters are not significantly different at p>0.05 by DMRT

C= coconut coir, P+M = peat-moss mixed with oil palm male inflorescence, P = peat-moss, * PSU Trichoderma

bioproducts
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Table 8 Effects of growing media and bioproduct on trunk dry weight and root dry weight of oil palm in pre-

nursery stage

Trunk dry weight (g)

Root dry weight (g)

Treatment o FYe o Avg. o FYe > Avg.
B-Palm 5 0.27b-d  0.25cd  0.28b-d  0.27A  0.32a-d 0.26cd 0.32a-d 0.30A
B-Palm 10 0.28b-d  0.33ab  0.27b-d 0.29A  0.32a-d  0.33a-d 0.31a-d 0.32A
B-Palm 20 0.33ab 0.37a 0.29b-d  0.33A  0.29b-d 0.39ab 0.33a-d 0.34A
Trichoderma* 0.28b-d 0.28b-d 0.27b-d 0.28A  0.35a-d 0.41a 0.36a-c 0.37A
Control 0.21d 0.32a-c  0.27b-d  0.27A 0.24d 0.38a-c 0.36a-c 0.33A
Avg.' 0.28A 0.31A 0.28A 0.31A 0.35A 0.34A

Remarks: ' Mean within the same row followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

? Mean within the same column followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

° Mean interaction followed by the same lowercase letters are not significantly different at p>0.05 by DMRT

C= coconut coir, P+M = peat-moss mixed with oil palm male inflorescence, P = peat-moss, * PSU Trichoderma

bioproducts
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Table 9 Effects of growing media and bioproduct on sum dry weight and SPAD value of oil palm in pre-nursery stage

Total dry weight (g) SPAD value
Treatment e e = Avg.? o e = Avg.?

B-Palm 5 0.98c 1.34ab 1.06bc 1.13A 36.90e-h  51.90ab  35.93f-h  41.58A
B-Palm 10 1.01c 1.02bc 1.04bc 1.03A 33.43gh 56.23a 39.97d-f 43.21A
B-Palm 20 1.23bc 1.53a 1.14bc 1.30A  43.10cd 51.30ab 38.13d-g 44.18A
Trichoderma* 1.01c 1.09bc 0.99c 1.03A 31.37h 46.93bc  42.13c-e  40.14A
Control 0.91c 1.20bc 1.08bc 1.06A  36.53e-h 50.67ab  32.03gh  39.74A
Avg.1 1.03A 1.24A 1.06A 36.27B 51.41A 37.64B

Remarks: ' Mean within the same row followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

? Mean within the same column followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

° Mean interaction followed by the same lowercase letters are not significantly different at p>0.05 by DMRT

C= coconut coir, P+M = peat-moss mixed with oil palm male inflorescence, P = peat-moss, * PSU Trichoderma

bioproducts
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Table 10 Effects of growing media and bioproduct on leaf area of oil palm in pre-nursery stage

Leaf area
Treatment e Yo = Avg.?

B-Palm 5 77.76d 100.06b-d 78.11d 85.31B
B-Palm 10 92.02cd 124.01ab 106.03b-d 107.35AB
B-Palm 20 110.80bc 145.38a 105.35b-d 120.51A
Trichoderma* 80.85cd 96.88b-d 99.35b-d 92.36AB
Control 96.35b-d 88.56¢cd 92.36cd 92.42AB
Avg.1 91.56A 110.98A 96.24A

Remarks: ' Mean within the same row followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

? Mean within the same column followed by the same lowercase letters are not significantly different at p>0.05 by DMRT,

° Mean interaction followed by the same lowercase letters are not significantly different at p>0.05 by DMRT

C= coconut coir, P+M = peat-moss mixed with oil palm male inflorescence, P = peat-moss, * PSU Trichoderma

bioproducts
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