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ABSTRACT

This investigation aimed to study the utilization of organic fertilizer (OF) from Central Waste Water
Treatment of Saha Group Industrial Park on growth and increasing biomass of eucalyptus planted in
Kamphaeng Saen soil series. The experimental design was arranged in Randomized Complete Block (RCBD)
with 3 replications consisting of 10 treatments. The results showed that the application of OF-B of 500 kg/rai in
combination with chemical fertilizers containing all major elements equivalent to 500 kg/rai of the OF-B provided
the highest of plant height, plant diameters and leaf greenness (SPAD reading) which was not significantly
different from the application of OF-B of 1,000 kg/rai and the application of OF-D of 500 kg/rai in combination
with chemical fertilizers containing all major elements equivalent to 500 kg/rai. Furthermore, the
application of OF-B of 500 kg/rai in combination with chemical fertilizers containing all major elements

equivalent to 500 kg/rai of the OF-B provided the highest of stems, branches, leaves and total-fresh
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biomass which was not significantly different from the application of OF-B of 1,000 kg/rai and the
application of OF-D of 500 kg/rai in combination with chemical fertilizers containing all major elements
equivalent to 500 kg/rai. While the application of OF-B of 500 kg/rai in combination with chemical fertilizers
containing all major elements equivalent to 500 kg/rai provided the highest of stems and total-dry

biomass which was not significantly different from the application of OFB of 1,000 kg/rai.
Keywords: Biomass, Eucalyptus, Organic fertilizer, Waste materials
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Table 1 Properties of soil before the experiment
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Aunsuau Saniauaran Taoifudadnsfud
J2AUANNAN 0-30 T4, sﬁql,flumﬁuﬁmwauau
(Kamphaeng Saen soil series, Ks; Typic Haplustalfs;
fine-silty, mixed, semiactive, isohyperthermic, Sail
Survey Staff, 2003) LWBALATIERANTALNIU 523
2p30unaunaasd laun @1 pH (1:1 water) 289
du dnmsh Wi Aianaanaufisusdein
(EC,) U3nnmdunising Usurowaanosai
Wudseload dSurmluunsdon waaidou
wunidon uazlmdouiuaniasnle saums
iadin (Table 1) Ugnaanfdaw (a1 3 L1faw)
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UsznauaiudrIunaasy 10 d13Unaaad (Table
2)

Properties Results (0-30 cm.) Rating
pH (1:1 water) 6.36 slightly acid
EC, (dS/m) 0.49 non-saline
Organic matter (%)Y 0.80 Low
Available P (mg/kg)? 39.29 high
Exchangeable K (mg/kg)¥ 53.95 low
Exchangeable Ca (mg/kg)? 1,247 high
Exchangeable Mg (mg/kg)? 123.55 high
Exchangeable Na (mg/kg)? 33.47 -
Texture? sandy loam -

Note: 1/ = Walkley and Black method (Walkley & Black, 1934) 2/ = Bray Il method (Bray & Kurtz, 1945)

3/ = Extracted with NH4OAc pH 7.0 (Pratt, 1965)

4/ = Pipette method (AIK1a138N1AITNUgWINEN, 2558)
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Table 2 Detail of treatments

Quantity of major elements

Treatments Describes Symbols (kgN-P,05-K,0 per rai)
T, no fertilizer and OF treatment control 0-0-0
T, the application of chemical fertilizer based on soil IFpoa 24-4-14
chemical analysis
Ts the application of OF-A of 1,000 kg/rai OF-A1000 22.2-21.1-11.3
Ty the application of OF-A of 500 kg/rai in combinations  OF-Agyo+IFoF.a-500 22.2-21.1-11.3
with chemical fertilizers containing all major elements
equivalent to 500 kg/rai of the OF-A
Ts the application of OF-B of 1,000 kg/rai OF-Bio00 25.1-17.8-12.1
Te the application of OF-B of 500 kg/rai in combinations  OF-Bgyo+IFoF.g-500 25.1-17.8-12.1
with chemical fertilizers containing all major elements
equivalent to 500 kg/rai of the OF-B
T7 the application of OF-C of 1,000 kg/rai OF-Cg00 21.5-19.4-12.7
Tg the application of OF-C of 500 kg/rai in combinations ~ OF-Cgyo+IFor.c.500 21.5-19.4-12.7
with chemical fertilizers containing all major elements
equivalent to 500 kg/rai of the OF-C
To the application of OF-D of 1,000 kg/rai OF-Dygg0 22.8-18.4-13.2
Tio the application of OF-D of 500 kg/rai in combinations ~ OF-Dggq+IF or_p.s00 22.8-18.4-13.2

with chemical fertilizers containing all major elements

equivalent to 500 kg/rai of the OF-D
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Table 3 Properties of organic fertilizer (OF) before the experiment

Results

Properties OF-A OF-B OF-C OF-D
pH (3:50) 6.93 6.64 6.67 7.14
EC 1:10 (dS/m) 7.89 9.22 9.42 8.23
Sodium (%) 0.46 0.59 0.56 0.58
Organic matter (%) 32.22 31.41 32.29 31.41
Organic carbon (%) 18.69 18.22 18.83 18.22
C:N ratio 8.42 7.26 8.71 7.99
Total N (%) 222 2.51 2.15 2.28
Total P,O5 (%) 2.1 1.78 1.94 1.84
Total K;0 (%) 1.13 1.21 1.27 1.32
Total primary nutrients (%) 5.46 5.50 5.36 5.44
Germination index (%) 84.29 83.84 88.18 81.78
Moisture (%) 7.89 8.35 8.64 8.78
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Table 4 Plant height of eucalyptus at different stages
Plant height (cm)

Treatments 3MAPY  eMAPY  9MAPY 12MAPY 15MAPY 18 MAPY 21 MAPY 24 MAPY
T, = control 134.05°2 272.97°% 345329% 423.46°% 52555 %7 605.10"2% 6655092 714.709%

T, = IFpoa 149.54 437.17¢ 509.74f 663.73" 800.51° 865.90° 918.40" 983.50"
T3 = OF-Aqp00 178.94%  44387°  53249%  761.49%  854.09°°  970.00°  1,030.70° 1,088.30%
Ty = OF-Agpo+IForasee  181.73%% 450,93 53572  763.39°  858.88"°  989.60°  1,042.43%  1,092.50°
Ts = OF-B1ooo 197.23%  45537%  552.82°°  781.40%  878.50®  1,081.57% 1,150.60° 1,223.60°
Te = OF-Bgpo+IForps0 ~ 204.80°  462.47%  558.71%  78533°  899.11°  1,089.97° 1,153.57%  1,228.27°
T; = OF-Cyo00 173.91°  437.70°  523.80°  718.48°  808.24%  951.77°  1,006.53° 1,058.30°
Tg = OF-CgootlForcs00  177.97%  443.30%  528.72%  72246°  83542%  062.37°"  1,013.33° 1,073.60%
Ty = OF-Dyogo 188.59%¢  451.27°°  54564° 77275  859.78°  1,002.93° 1,065.67° 1,129.83°
Tio = OF-Dego+IForpse  195.61%° 45220  548.73%  777.45%®  865.04™ 1,056.97° 1,116.23° 1,185.43°

F-test . o o . . o - -
CV (%) 14.49 15.19 14.47 15.86 14.21 13.53 14.74 13.76

Note: ¥ Months after planting

Z means within the same column followed by the same letter indicated no statistical difference by DMRT

** indicated significant difference at P< 0.01
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Table 5 Plant diameters of eucalyptus at different stages
Plant diameters (cm)
Treatments 3MAPY  eMAPY 9 MAPY 12MAPY 15MAPY 18 MAPY 21 MAPY 24 MAPY
T, = control 1.76° 2 2.94° 2 3.76'2 4.89° 2 533" 2 5.749% 6.12"2 6.52" %
T, = IFpoa 2232 3.97¢ 4.83° 5.38¢ 5.849 6.54 6.88° 7.71°
T3 = OF-Aqp00 2.36° 4.22° 6.47° 7.84° 8.45¢ 8.95% 9.64° 10.09°
T4 = OF-Asgo+IFora500 2.382 4.27°° 6.53° 7.88° 8.56¢ 9.12° 9.76 10.35°
Ts = OF-Bigq0 2.50° 4.45 6.81° 8.32° 9.43% 10.15% 11.76° 12.422
Te = OF-Bsgo+IFor-5.500 2.632 4.47° 6.84° 8.35° 9.56° 10.23° 11.85° 12.58°
T, = OF-Cyog0 2.26° 3.99¢ 5.24¢ 7.08° 7.65' 8.23° 8.46¢ 9.03¢
Tg = OF-Csgo+IFor.c.500 2.312 4.03¢ 5.36° 7.15° 8.23° 8.55% 8.73¢ 9.45¢
Ty = OF-Dyogo 2.47° 4.313° 6.732 8.18? 9.12¢ 9.68° 10.12%¢ 10.55
T10 = OF-Dsgo*+IFor-p-500 2.48° 4.41%° 6.77° 8.212 9.34° 9.85%° 10.23° 10.96°
F-test - o o . o . - .
CV (%) 13.02 12.11 13.82 12.49 13.51 13.39 13.12 12.75

Note: ¥ Months after planting

Z means within the same column followed by the same letter indicated no statistical difference by DMRT

** indicated significant difference at P< 0.01
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Table 6 Leaf greenness (SPAD reading) of eucalyptus at different stages
SPAD reading
Treatments 3MAPY  eMAPY 9 MAPY 12MAPY 15MAPY 18 MAPY 21 MAPY 24 MAPY
T, = control 31.07°% 2045°%  2815'%  2711"%  3200°% 3147'¢ 3011°%7 28.69°%
T, = IFpon 33.36° 36.12¢ 34.86° 32.15° 34.12¢ 35.47° 34.82° 32.83°
T3 = OF-Aqp00 34.17° 40.23° 38.76%° 37.15¢ 34.85¢ 37.56% 36.38° 34.69°
T4 = OF-Aggo+IFor_as00 34.28° 41.59% 40.21°° 38.25% 35.69° 38.56° 36.75° 35.12°
Ts = OF-B1ooo 35.23%° 45882 43.732 41.13% 40.23% 45472 43.69° 41282
Te = OF-Bsgo+IFor-5.500 37.04° 46.32° 44.36° 41.56° 41.58° 45.63° 43.76° 41532
T, = OF-Cyog0 33.97° 36.47¢ 35.63% 34.23° 34.23¢ 36.23% 35.32° 33.15°
Tg = OF-Csoo*IFoF-c.500 34.00° 39.87° 38.12¢ 36.76° 34.58¢ 36.58% 35.64° 33.28°
Ty = OF-Dyogo 34.49° 42.32° 41.59% 38.76° 37.56° 43120 41.65° 39.47°
T410 = OF-Dsgo+IFor-p-500 34.51° 44.66° 43.182 40.36%° 38.88"° 43.25° 41.84° 40.29°
F-test . o o . o . - .
CV (%) 13.46 12.78 12.18 13.89 12.41 12.69 13.59 12.87

Note: ¥ Months after planting

Z means within the same column followed by the same letter indicated no statistical difference by DMRT

** indicated significant difference at P< 0.01
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Table 7 Total-fresh biomass of eucalyptus at 24 MAPY

Fresh biomass (ton/rai)

Treatments Stems Branches Leaves Total
T, = control 58772 11292 11322 8.12¢ %
T, = IFpon 12.59° 1.76 2.28¢ 16.63¢
T3 = OF-Aqp00 13.76% 2.30% 2.58° 18.64%
T, = OF-Aggo+For-as00 14.25° 2.36° 2.63° 19.243°
Ts = OF-Bigq0 15.37% 2.63° 2.83° 20.83°
Te = OF-Bsgo+IFor-5.500 15.43° 2.65° 2.85° 20.93°
T, = OF-Cyog0 13.26¢ 2.18° 2.40° 17.84°%
Tg = OF-Csoo+IForco500 13.53¢ 2.21% 2.43° 18.17%
Ty = OF-Dyogo 14.87° 2.49° 2.76° 20.12%
T10 = OF-Dsgo+IFor-p-500 15.12% 2.57%° 2.80° 20.49°
F-test o o o -
CV (%) 14.16 12.99 13.38 14.06

Note: ¥ Months after planting

Z means within the same column followed by the same letter indicated no statistical difference by DMRT

** indicated significant difference at P< 0.01
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Table 8 Total-dry biomass of eucalyptus at 24 MAPY

Dry biomass (ton/rai)

Treatments
Stems Branches Leaves Total
T, = control 2572 0.49° % 0.52"% 3.58" ¢
T, = IFpon 5.69° 0.83f 0.86° 7.389
T, = OF-A, 500 6.25° 0.95%% 1.14% 8.34¢
T, = OF-Ago*IF orAs00 6.28° 0.97% 1.12" 8.37%
Ts = OF-Bj 00 6.69° 1.15° 1.20% 9.04°
T = OF-Bgoo*IF or-5.500 6.73° 1.182 1.22° 9.13°
T, = OF-Cygg0 5.76° 0.87°¢f 0.97¢ 7.60f
Tg = OF-Cso0*+IF or-c.500 6.00° 0.91%f 1.05° 7.96°
Ty = OF-Dygg0 6.32° 1.03% 1.16%° 8.51°
T1o = OF-Dego+IF or.p.500 6.57° 1.112 1.18% 8.86"
F-test o o o o
CV (%) 13.65 13.98 12.43 14.81

Note: ¥ Months after planting

Z means within the same column followed by the same letter indicated no statistical difference by DMRT

** indicated significant difference at P< 0.01
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