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Effects of Activated Paper Sludge Cake on the Growth and Production of
Biomass of Eucalyptus (Eucalyptus camaldulensis Dehnh.) Planted in

Kamphaeng Saen Soil Series
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ABSTRACT

The aim of this study was to investigate the effects of activated paper sludge cake on
the growth and production of biomass of eucalyptus (Eucalyptus camaldulensis Dehnh.)
planted in Kamphaeng Saen soil series. Experimental design was randomized complete block.
At the end of 1" year after planting, it was revealed that the application of activated paper
sludge cake of 800 kg/rai in combination with chemical fertilizers equivalent to 800 kg/rai of
activated paper sludge cake (ASgy*IFass00) €nhanced highest plant diameters, total fresh and
dry biomass which were nearly the same as those promoted by chemical fertilizers equivalent
to 1,600 kg/rai of activated paper sludge cake (IF rs1600) @nd by activated paper sludge cake of
1,600 kg/rai (ASigy). At the end of 2" year after planting, the application of activated paper
sludge cake of 1,600 kg/rai in combination with chemical fertilizers equivalent to 1,600 kg/rai
of activated paper sludge cake (ASg00+IF as1600) Promoted tallest plant heights, greatest plant
diameters and highest total fresh and dry biomass. The effectiveness of AS g0+ IFasig00 Was
the best and better than that of chemical fertilizers equivalent to 3,200 kg/rai of activated paper

sludge cake (IF as3000) @nd of activated paper sludge cake of 3,200 kg/rai (AS5,q0), respectively.
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While, the application of AS;,,, created the highest soil organic matter, available P,
exchangeable K and Ca and available moisture capacity which were higher than those

supported by AS 500+IF as1600-

Key words: eucalyptus (Eucalyptus camaldulensis Dehnh.), Kamphaeng Saen soil series,

activated paper sludge cake
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Table 1 Chemical and physical properties of initial soil and waste material.

Kamphaeng Saen soil series (Ks) Activated paper

Properties 0-30 cm Properties sludge cake (AS)

pH (soil : water = 1:1) 7.15 pH (3:50) 7.00
EC, (dS/m) 1.57 EC, (dS/m) 2.09
Avail. P (mg/kg)ﬂ 48.70 Total N (%) 0.366
Exch. K (mg/kg)& 100.20 Total P,O5 (%) 0.165
Exch. Ca (mg/kg)g 2,698 Total K,0 (%) 1.130
Exch. Mg (mg/kg)ﬂ 270.50 Total Ca (%) 2.047
Organic matter (%)ﬂ 2.22 Total Mg (%) 0.266
Field capacity (% by mass)ﬂ 19.0 Moisture (%) 71.73
Permanent Wilting Point (% by mass)ﬂ 11.6

Available Moisture Capacity (% by mass)ﬂ 7.4

Note : V= Bray Il method (Bray and Kurtz, 1945) ? = Extracted with NH,OAc pH 7.0 (Pratt, 1965)

= Walkey and Black method (Walkey and Black, 1934)  * = aAnn1ansinnedenigianen (2541)
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Table 2 Plant heights and plant diameters of eucalyptus planted in Kamphaeng Saen soil

series at first and second year.

At 1St year At 2" year
Treatments Plant heights Plant diameters Treatments Plant heights Plant diameters

(m) (om)” (m)" (cm)”
T, = Control 8.52 6.95" T, = Control 10.60" 8.61°
T, = ASg0 8.54 7.04% T, = AS1e00 11.70” 8.95”
T4 = IF assoo 8.57 7.11° T4 = IF ast00 11.90" 9.01”
bcd bc bc

/T:S;)()HFAW 8.73 7.32 T = ASutF o 12.16 9.10
Ts = AS 1500 9.06 7.68"" Ts = ASs00 13.40° 9.23%
Ts = IF asteo0 9.21 7.73% Te = IF assa00 14.15" 9.38°
T, = 9.23 8.28" T, = 14.75° 9.81°

ASgoo+IF ass00 AS 1500 HIF as1600

F-test ns ** F-test *k *k

CV (%) 4.18 4.69 CV (%) 6.39 2.18

ﬂNumbers followed by the same letter within a column are not significantly different at the 0.05 level according to

DMRT.
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Uangadddaludugaauiunsuaudngly
WINTINNRALAZURITINYINND 13.75 LAz
5.90 NN./G% A1NE1AU mmzﬁ'miﬂgﬂgm
fddnludugadusrsaataiinalduiag
TINMNWEALRZWAITIULYINND 5.62 Lz 2.70
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a s w“ A Qf s
Awdunan (TOAND LazDUAAT, 2553)
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Table 3 Total fresh biomass of eucalyptus planted in Kamphaeng Saen soil series at first and

second year.

Fresh biomass (ton/rai) at 1™ year

Treatments 7 7 7 7
Stems™ Branches™ Leaves™ Total”

T, = Control 3.77° 0.71° 1.02° 5.50°
T, = ASg 6.11" 1.27° 1.47% 8.85"
Ty = IF asaoo 6.12" 1.24° 1.38% 8.74"
T, = AS400*IF asioo 6.93" 1.43% 1.61"" 9.97"
Ts = AS 1500 7.01° 1.53% 1.59™" 10.13%
To = IFAs1a00 7.20% 1.55% 1.89° 10.63"
T, = ASg00+IF assoo 8.07° 1.73° 1.86" 11.65"

Ftost " - " -
CV (%) 12.29 9.06 14.12 9.64
Fresh biomass (ton/rai) at 2" year

Treatments ] ] v v

Stems Branches Leaves Total
T, = Control 9.588° 0.696' 0.860° 11.144°
T, = AS 500 12.368' 0.870° 0.252° 13.490'
Ts = IF ast600 13.928° 1.508° 1.112° 16.638°
T, = AS goo*IF assoo 15.366° 1.856" 1.038° 18.260°
Ts = ASs00 17.224° 1.954" 0.926" 20.104°
To = IF ass00 19.100" 1.790° 1.258° 22.148"
T, = AS,500+F aste00 24518’ 2.204" 1.978° 28.700°

Ftost " - " -
CV (%) 5.08 5.60 5.47 4.62

ﬂNumbers followed by the same letter within a column are not significantly different at the 0.05 level according to

DMRT.
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Table 4 Total dry biomass of eucalyptus planted in Kamphaeng Saen soil series at first and

second year.

Dry biomass (ton/rai) at 1" year

Treatments 7 7 7
Stems™ Branches™ Leaves™ Total™

T, = Control 1.68° 0.30° 0.39° 2.36°
T, = ASgyp 2.79° 0.56" 0.58° 3.93°
Ty = IF pssoo 2.75° 0.54° 056" 3.85°
T, = AS 400 +F asuoo 3.10% 0.62" 0.64" 435"
Ts = AS 0 3.14% 0.68% 056" 437"
To = IF ast00 3.20" 0.67" 0.76° 463
T, = AS 00 +IF ass00 3.59° 0.76" 073" 5.08"

F_test ** *% ** *%
CV (%) 11.05 11.22 15.22 8.42
Dry biomass (ton/rai) at 2 year

Treatments ] ] 17 1/

Stems Branches Leaves Total

T, = Control 4.342' 0.299° 0.380° 5.021°
T, = AS 1500 5.981° 0.379" 0.090" 6.450'
T3 = IF ast600 6.605 0.739° 0.476" 7.820°
T, = AS00+IF assoo 7.550° 0.786° 0.414° 8.750°
Ts = ASq0, 8.306° 0.896° 0.391° 9.593°
To = IF ass200 9.004° 0.777° 0.531° 10.402”
T, = AS,500+F aste00 12.469" 0.993" 0.855" 14.317°

F_test ** *% *%* *%
CV (%) 5.13 422 7.86 3.68

ﬂNumbers followed by the same letter within a column are not significantly different at the 0.05 level according to

DMRT.

4. SNUANIILANVDIABNLRA
nslEnnaznawiiansyasdmiums
Ugngarddaslutngaaniiunowsm
vHweran 29

mslanmnaznawienszanuyionla
Lﬁmua:sl,aiam”uﬂmﬂﬁ fnalidaranudu
A39-614 (pH) VoI LNLANA1IAUNIFD G
(Table 5) sawmslannaznawanszans
ﬂ%ﬁlmﬁmLLazidiauﬁuﬂﬂLﬂﬁﬁwaiﬁm

EC, maaﬁuayj”tmzé’uﬁvlmﬁw (0-2 dS/m)
(Table  5) lamidufiganainnislanin
@zﬂamﬁaﬂizmwi’mﬁuﬂmﬂﬁﬁumiﬁuiﬁ
f1 EC, °ua\‘iﬁuqdﬂdwmﬂﬁimnmﬂamﬁa
NIz EUALRDIagnaLdnn vasdwlyledn
MN38aLFANITBININAZNEWLEINTZAN BB
Uaadsaslesaud1sg sanunsiunulesan
ﬁa:mﬂaanmmnﬂmﬂﬁ Foonadanalien
EC, YasdmANTWlE (Thongjoo et al.,
2006; A3, 2552) Mylgnnaznantie
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ﬂi:@’]mﬂ%ﬁim(ﬁlﬂlLLﬂ:Iﬁi’mﬁilﬂﬂLﬂﬁ fina
IlSanmduniviagluduuandrinuadned
ﬁfﬂﬁﬂﬂ”ﬁgﬁ'amaaﬁﬁ (Table 5) na12fa N3
lemnaznawianszanEenT 3,200 nn./13
(ASsy00) HHalsAUTuNMBUNTHIADIUAUF
ﬁq@m’m”u 3.85% hiuan@19nAuANslanIn
aznawiflanszanwaasn 1,600  nn./ls
i'aam”m:jmﬂﬁl,ﬁﬂum’lm@gmmsmé“ﬂmaa
mnaznawdiianszaiwenin 1,600 nn./ls
(AS 1500 +IF As1600) ﬂflﬂﬁéﬂmﬂﬁLﬁﬂum’m’m
aznautfanszanuaain 3,200 nn./ls
(IF assz00) MTMENINAZNBULTBNTZANHEAT
1,600 NN./15 (AS 600) WAZNNTIENNNAZND
\Honszansaas 800 nn./ls s'mﬁ'uﬂqmﬂﬁ
Lﬁzmwhm@;mmwé’nmaamnmnamﬁa
A3Ea¥eaI1 800 NN./1T (ASae+IF assoo)
AUAAU §IUGITLAILAN (control) Tualw
ﬂ%mmﬁuﬂ%ﬁmqluau@%ﬁﬁg@Lﬁm 1.42%
FI80aNSINUIIBITNITEVRINANT
(2537) Tudng (2538) siines (2552)
113934 (2552) uaz Thongjoo (2005)

5. Usanmsiqemisislnan
Aauasn1slEninaznantiianszans
dmsunisdangarddaaluingaan
AunIuawwaan 29

mslanmnaznawienszanwyionla
Lﬁﬂ’aLLazsLaﬁmn”uﬂmﬂﬁ fnalvdSum
wuniidoafinaniddouldvasinliuandis
AUNIEDG (Table 5) §3unslaninaznan
\onszanwean 3,200 NSN3 (ASs) SHa
Iwandvusinamasnasaiidudyelomd uas
ﬂ'%mmu,ﬂaLeﬁﬂwﬁuamﬂﬁﬂﬂﬁqaﬁq@
(Table 5) laiuandanumslgmnaznawia
nN3xa1¥9aI1 1,600 nn./13 i'wﬁ'uﬂmﬂﬁ

Lﬁﬂ‘uwhm@;mmwé’nmaamnmnamﬁa

N32A8A31 1,600 NN./1T (AS 1600+IF ast600)
LLa:ﬂ’ﬁlﬁl!ﬂLﬂﬁLﬁﬂUL‘ﬂ"m’mG}:ﬂauLﬁa
N72AN8aAI1 3,200 AN./YS (IF asazo0)
ANNAIAU WANANH NITENINATNAULE D
NITANBBAT 3,200 NN./1S (ASsm) HINNA
vaA A |a A A A o
Iaudusnulnunadouiuanifowldgs
71ga (Table  5) 3898481 Aa N13laNIN
arnawtianiza1®aasl 1,600 nn./ls
s"mn”uﬂq51LﬂﬁLﬁﬂum'}ﬁflqmmwﬁﬂmaa
nnaznawidanszaiweasi 1,600 nn./ls
(AS 1500 +IF ase00) WAzl sLadiifiuLyin
ANAZNaWLEANIZANBEAIT 3,200 NA./ 13
(IFass200) @VNRIAY §ABANITUAIVAN
(control) AualrdSurunaanasanidn
Uszload USanmlnunsifoy wazuaatdas
A A v o A A o )
mmmﬂamu"l,@qu@ TIRDAANDINY
Ao o A af o
NAIIWITLVBITHAND UASTUAF (2553)
6. ANUANWNANTVDIABNILRA
[ ~ [
m‘ﬂﬁmnmnaumans:mun‘umiﬂgn
a Y a a o [~
gmaﬂmﬂ%mmgmﬂumu,wal,l,aw,ﬂu
a2
NI ENNATNORLANTEANHNIN L&
A ' a o 4 A A o @
Wweouazlatiunuyoiadl Juualdalden
& A & i o @
mmgmwwuﬂLﬂuﬂsﬂwuggamwmsu
naaaIntudnslanInaznantiionszane
(Table  6) 9% thasannninaznaniie
a A 6 K a 1 a
szt ua13dunIsd 988 uTI8UTU
FAMNNWRENF 1ad wazdrnIwaaIanlne
& [% a . A '
Iu FOAARBINU Hasit (1986) NI1891U71
AnaznanitFasIwNLdna1sdunsy
FNIDTIVUTUFNWNNWRENT LAl wae
a ’~ A o o o )
FINWVIAY TITANNFUNUTAUASUTY
FAWIATIETIIV096G% I luAY LardINads
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LMINAAMURUILUUIINVDIAN LRUAINY uts=Toml (AMCA) vasduAndn (T8
Wik anuEdgIraInIiiadedu  uas &M% uasTiaes, 2553; De Jong, 1983;
mwwmmmlumié:uﬁwadﬁu (Guidi and Haynes and Naidu, 1998; Wolf and
Hall, 1984) Sﬂvﬂﬁwalﬁmmqmmﬁuﬁ Snyder, 2003)

Table 5 Chemical properties of Kamphaeng Saen soil series at the end of experiment.

Treatments oH (1:1) EC, . Organic ) Avail. P” Exch. K” Exch. C1e/1 Exch. Mg
(dS/m)™ matter (%)~ (mg/kg)™ (mg/kg)™ (mg/kg)™ (mg/kg)
T, = Control 716 0.947° 1.42° 119.69°  130.41°  2536.4°  294.32
T, = AS 1500 714 0973 3317 15533  154.61° 3933.4"°  328.39
T4 = IF asta00 700 1127 303 136.74°  132.03° 32106  307.46
T4 = AS o0 *IF asaoo 701 1130 3.8 147.97°  141.19%° 37546  324.25
Ts = ASax00 702 1.2900% 3.85 194.85°  250.98"  4663.7°  356.70
Ts = IF ass200 664 1370  3.49% 172.40°  175.02° 40976  328.67
T; = AS 1500 +F as1600 668  1.790° 3507 17422 21454° 42275  339.57
Ftost oS " " " " " s
CV (%) 6.53 16.43 11.58 12.82 5.97 11.28 7.38

ﬂNumbers followed by the same letter within a column are not significantly different at the 0.05 level according to

DMRT.

Table 6 Physical properties of Kamphaeng Saen soil series at the end of experiment.

Treatments FC (% by mass) PWP (% by mass) AMCA (% by mass)ﬂ

T, = Control 31.77 10.55 21.22°
T, = AS. 500 33.34 9.49 23.85”
Ty = IFAs1a00 32.60 10.47 22.13%
T4 = ASg00+IF assoo 32.99 10.72 22.27%
Ts = ASs00 38.50 11.90 26.60°
T = IF asa00 31.73 9.82 21.91°
T, = AS 1600 +IF as1600 34.62 9.88 24.74%

F-test ns ns >

CV (%) 9.06 17.97 6.69

ﬂNumbers followed by the same letter within a column are not significantly different at the 0.05 level according to

DMRT.
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