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Effects of activated paper sludge cake on growth and production of
biomass of eucalyptus (Eucalyptus camaldulensis Dehnh.)
planted in Yang Talat soil series
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ABSTRACT: The aim of this study was to investigate effects of activated paper sludge cake on growth and production
of biomass of eucalyptus (Eucalyptus camaldulensis Dehnh.) planted in Yang Talat soil series. Experimental design
was randomized complete block (RCBD). At one year after planting, result showed that applying 800 kg/rai activated
paper sludge cake combining with chemical fertilizers, i.e., equivalent to 800 kg/rai of activated paper sludge cake
(AS, +1F, ) effected on the highest plant heights, plant diameters, total fresh and dry biomass which was nearly
the same as applications of chemical fertilizers, i.e., equivalent to 1,600 kg/rai of activated paper sludge cake (IF )
and activated paper sludge cake 1,600 kg/rai (AS, ), respectively. At two years after planting, combination of 1,600

kg/rai activated paper sludge cake and chemical fertilizers, i.e., equivalent to 1,600 kg/rai of activated paper sludge

cake (AS._ +IF

1600 AS 16()0)

the applications of chemical fertilizers, i.e., equivalent to 3,200 kg/rai of activated paper sludge cake (IF
), respectively. Applying activated paper sludge cake 3,200 kg/rai
) had the effected on the highest of soil organic matter, available P, exchangeable K, exchangeable Ca,

activated paper sludge cake 3,200 kg/rai (AS
(AS

3200

3200

gave the highest plant heights, plant diameters, total fresh and dry biomass nearly similarly

) and

AS3200

exchangeable Mg and available water capacity (AWCA), while the application of 1,600 kg/rai activated paper sludge

cake combining with chemical fertilizers, i.e., equivalent to 1,600 kg/rai of activated paper sludge cake (AS

IF g, ¢00) sShowed the second highest.

1600 +

Keywords: eucalyptus (Eucalyptus camaldulensis Dehnh.), Yang Talat soil series, activated paper sludge cake
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Table 1 Chemical and physical properties of initial soil and waste material.

Yang Talat soil series (YI)

Activated paper

Treatments Treatments
0-30 cm sludge cake (AS)
pH (soil : water = 1:1) pH (3:50) 7.00
ECe (soil : water = 1:5, dS/m) 0.30 ECe (dS/m) 2.09

Avail. P (mg/kg)" 19.23 Total N (%) 0.366
Exchange. K (mg/kg)?” 63.21 Total P O_ (%) 0.165
Exchange. Ca (mg/kg)” 184.05 Total K O (%) 1.130
Exchange. Mg (mg/kg)” 33.94 Total Ca (%) 2.047
Organic matter (g/kg)” 0.43 Total Mg (%) 0.266
Field capacity (% by weight)” 11.40 Moisture (%) 71.73
Permanent wilting point (% by weight)” 2.80

Available water capacity (% by weight)” 8.60

= Bray Il method (Bray and Kurtz, 1945)

? = Extracted with NH,OAc pH 7.0 (Pratt, 1965)

¥ = Walkey and Black method (Walkey and Black, 1934) “ = Smith and Mullins (1991)
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Table 2 Two years data of plant heights and plant diameters of eucalyptus planted in Yang Talat soil series

at different stages.

1% year 2" year
Treatments Plant heights Plant diameters Treatments Plant heights  Plant diameters
(m)ﬂ (Cm)'\/ (m)‘\/ (Cm)”
T, = Control 4.00° 4.29° T, = Control 6.60° 6.34°
T =AS 4.86° 5.18° T =AS 7.05° 7.33°
2 800 2 1600
T =IF 4,98 5.31% T =IF 7.62¢ 7.72%®
3 AS800 3 AS1600
T=AS +IF 5.25%° 5.57%¢ T =AS +IF 8.40° 7.88%
4 400 AS400 4 800 AS800
T =AS 5.36% 5.61%° T =AS 8.95° 8.02%
5 1600 5 3200
T =IF 5.44° 5.89% T =IF 9.92° 8.06%
6 AS1600 6 AS3200
T =AS +IF 5.47° 6.00° T = AS +IF 10.31° 8.29°
7 800 AS800 7 1600 AS1600
F-test * * F-test x *
CV (%) 4.37 5.93 CV (%) 3.34 6.21

""mean within the same column followed by the same letter indicated no statistical difference using by DMRT.

* indicated significant difference at P<0.05
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1998 ANAUAAGINgR (14.23 waz 7.93 siu/ls)
A 1 a A 1
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flanszauema 3,200 nn./ls (F ) uaznsld
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Table 3 Total fresh biomass of eucalyptus planted in Yang Talat soil series at different stages.

Fresh biomass (ton/rai)" (1% year)

Treatments m 7 ” m
Stems Branches Leaves Total
T, = Control 0.80' 0.34° 0.37¢ 1.50°
T,=AS 1.06° 0.39% 0.43° 1.88°
T,=F s 1.32¢ 0.46% 0.79° 2.57¢
T,=AS,  +IF_ 1.67° 0.55° 0.80° 3.02°
T.=AS . 1.69° 0.57° 0.82° 3.08°
T=F 1.97° 0.71° 1.03° 3.72°
T=AS +IF 2.417 0.90° 1.39° 4.70°
7 800 AS800
F_test *% **k *k *k
CV (%) 9.14 11.03 10.70 7.91
Fresh biomass (ton/rai)"” (2™ year)
Treatments ” ” ” 7
Stems Branches Leaves Total
T, = Control 2.38° 0.51° 0.42% 3.31
T,=AS . 3.96° 0.75° 0.42% 5.13°
T,=1F 4.32° 0.80° 0.38° 5.49°
T,=AS_+IF 5.04" 0.79° 0.65° 6.48°
T.=AS_ 6.00° 0.97° 0.54% 7.52°
T=1F 9.45° 2.48° 1.06° 12.99°
T =AS +IF 10.04° 2.57° 1.63° 14.23°
7 1600 AS1600
F-teSt *%k *% *% *%
CV (%) 11.23 9.59 10.78 6.39

" mean within the same column followed by the same letter indicated no statistical difference using by DMRT.

** indicated significant difference at P< 0.01
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Table 4 Total dry biomass of eucalyptus planted in Yang Talat soil series at different stages.

Dry biomass (ton/rai)" (1% year)

Treatments ” ” ” 7
Stems Branches Leaves Total
T, = Control 0.36° 0.17° 0.19° 0.72°
T,=AS 0.48% 0.21° 0.21° 0.90%
T, =1F s 0.58° 0.21° 0.32¢ 1.41°%
T,=AS_+IF 0.75° 0.27° 0.35% 1.36%
T.=AS . 0.75° 0.31 0.39" 1.45°
T =1F 0.88° 0.33° 0.44° 1.64°
T =AS +IF 1.07° 0.40° 0.56" 2.03"
7 800 AS800
F_test *k * %k *% *%
CV (%) 12.12 11.97 10.86 13.06
Dry biomass (ton/rai)" (2" year)
Treatments m m 7 m
Stems Branches Leaves Total
T, = Control 1.40° 0.29° 0.24% 1.93°
T,=AS . 2.25° 0.43° 0.22% 2.90°
T,=F o 2.40° 0.43° 0.20° 3.04%
T,=AS_+IF 2.80" 0.40" 0.31° 3.51°
T.=AS_ 3.38° 0.53° 0.29% 4.20°
T =IF 0 5.62° 1.39° 0.60° 7.61°
T =AS +IF 5.78° 1.34° 0.81° 7.93°
7 1600 AS1600
F_test ** *k Kk *k
CV (%) 10.44 10.58 14.86 6.05

"' mean within the same column followed by the same letter indicated no statistical difference using by DMRT.

** indicated significant difference at P< 0.01
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Table 5 Chemical properties of soil after two years of planting eucalyptus.

pH EC Organic matter  Avail. P Exch. K Exch.Ca Exch. Mg
Treatments °
(1:1)" (ds/m)” (g/kg)” (mg/kg)"  (mg/kg)” (mglkg)” (mglkg)”
T, = Control 6.12°  0.073° 1.18° 13.56° 62.31° 121.25° 46.55°
T,=AS_ . 5.94°  0.293° 1.52 156.34° 9561  382.65°  65.78"
T=IF . 5.30™°  0.323° 1.24° 116.52° 74.85° 23524  58.36°
T,=As,  +IF_ 561%°  0.340° 1.45° 125.31° 93.55° 312.54°  62.30°
T =AS 5.83*  0.690° 1.76° 196.36°  115.21°  523.14° 92.31°
T=IF . 472°  0.843° 1.61%° 157.55°  100.24™  388.23° 7522
T =AS_ +IF_ 4.82°  1.320° 1.67% 171.20° 10822  412.85°  82.00®
Fotost . - - - . - .
CV (%) 8.45 18.84 6.03 7.82 8.32 5.28 9.38

" mean within the same column followed by the same letter indicated no statistical difference using by DMRT.

* indicated significant difference at P<0.05

** indicated significant difference at P< 0.01

Table 6 Physical properties of soil after two years of planting eucalyptus.

Treatments FC (% by weight)" PWP (% by weight)" AWCA (% by weight)"
T, = Control 11.33° 2.31° 9.02°
T =AS 15.44% 3.13° 12.31%
2 1600
T =IF 13.97% 2.75%® 11.22°
3 AS1600
T=AS +IF 14.46%° 2.34° 12.12%
4 800 AS800
T =AS 16.02° 2.43™ 13.59°
5 3200
T =IF 13.55° 2.23° 11.32°
6 AS3200
T=AS +IF 15.67° 3.02° 12.65™
7 1600 AS1600
F-test * ** **
CV (%) 7.46 8.30 7.05

" mean within the same column followed by the same letter indicated no statistical difference using by DMRT.

* indicated significant difference at P<0.05

** indicated significant difference at P< 0.01
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