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Nittaya Singhawong 2010: Effects of Activated Sludge from Beverage Production
Plant on Growth and Yield of Rice. Master of Science (Environmental Science),
Major Field: Environmental Science, College of Environment.

Thesis Advisor: Assistant Professor Suthep Thongpae, Ph.D. 90 pages.

The effects of activated sludge from beverage production plant with and without chemical
fertilizer on growth and yield of rice was investigated. Pot experiment was carried on 4 x 3 Factorial in
CRD with 3 replications. Two factors consisted of 4 rates of activated sludge 0 2 4 and 6 ton/rai and 3
rates of chemical fertilizer included none, low rate and high rate of recommended formula. The
experiment was established in greenhouse at Department of Soil Science, Faculty of Agriculture

Kasetsart University during November 2008 to February 2009.

The study indicated that activated sludge contained total content of 2.73%N, 14.66%P,0, and
0.60%K,0 and total content of Pb Cd Hg and As were 278.30 19.20 4.49 and 3.54 mgkgr1 respectively.
As for the growth of rice at PI stage, the application of activated sludge did not effect plant height but
increased number of plant highly significant. Whereas the application of chemical fertilizer increased
both plant height and number of plant highly significant. The interaction of both factors resulted no
significantly difference. At harvesting stage, the application of activated sludge and also chemical
fertilizer increased straw weight highly significant. But only the application of chemical fertilizer
resulted the increment of grain weight highly significant. However, high rate of chemical fertilizer gave
the heighest grain weight when applied together with low rate of activated sludge because the
application with high rate of activated sludge resulted the excessive N phenomenon of rice. The
application of activated sludge and chemical fertilizer did not increase the concentration of Pb Cd and
Hg in rice grain except As that tended to decrease with the application of chemical fertilizer but tended
to increase with the application of activated sludge. However, the concentration of these heavy metals in

rice grain are lower than the critical level for food according to Ministry of Public Health (1986).

Student’s signature Thesis Advisor’s signature
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DGITIE Midianzi 18 inaaiiiiun Y
pH 5.5 5.5-8.5
EC (dS/m) 7.51 <10
Total-N (%) 2.73 > 1.0% Tagrimiin
Total-P,0; (%) 14.66 > 0.5% Taerimiin
Total-K,0 (%) 0.60 > 0.5% Taerimiin
Total-Cu (mg/kg) 81.50 <500 mg/kg
Total-Pb (mg/kg) 278.30 <500 mg/kg
Total-Cd (mg/kg) 19.20 <5 mg/kg
Total-Cr (mg/kg) 80.40 <300 mg/kg
Total-Hg (mg/kg) 4.49 <2 mg/kg
Total-As (mg/kg) 3.54 <50 mg/kg
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Soil Texture Clay -
Organic Matter (%) 5.60 q an”
pH 6.20 nsadnties”
Available-P (mg/kg) 47.00 q ann”
Exchangcable K (mg/kg) 130.00 gaun’
Exchangcable Ca (mg/kg) 3520 q e
Exchangcable Mg (mg/kg) 510.00 q 3
Total Pb (mg/kg) 40.30 <400 mg/kg”
Total Cd (mg/kg) 12.50 <37 mg/kgz/
Total Hg (mg/kg) 0.06 <23 mg/kgz/
Total As (mg/kg) 4.40 <3.9 mg/kg”
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8N 19N fJeinil 4
1nag
/13) F, F, F,
0 71.8 76.6 68.4 72.3
2 71.9 72.4 71.1 71.8
4 74.1 71.7 75.3 73.8
6 73.8 75.1 51.5 66.8
!ﬂéﬂ 72.0 74.0 67.0
F-test 9A131AZNOY (AS) ns
F-test 005 11Jenndl (F) ns
F-test (AS*F) ns
CV (%) 43
WINevg ns = liuanaanuedniiveddgymeada
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9AT1AZNOU fenadl p
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I
1nay 0.2 0.2 0.3
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g 4
FEOTNUINY)
on3MZNOU o] p
" e
(®u/l3) F, F, F,
0 0.04 0.14 0.27 0.15
0.15 0.20 0.01 0.12
4 0.33 0.14 0.01 0.16
6 0.20 0.01 0.35 0.19
1R ae 0.18 0.12 0.16

M5190 29 wavewnzneuuazilaniinollsumnsgani (Uptake) taadion (n5u/mnsza1e) Tudni

2 A
JLEZINUINg)
PR3 1AZNOU fJewadl p
e 1nae
(AU/13) F, F, F,
0 0.00 0.01 0.02 0.01
2 0.01 0.01 0.01 0.01
4 0.01 0.01 0.01 0.01
6 0.01 0.01 0.01 0.01
(R ag 0.01 0.01 0.01
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®u/19) F, F, F,
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2 0.03 0.02 0.03 0.03
4 0.03 0.04 0.09 0.05
6 0.05 0.08 0.08 0.07
1nay 0.03 0.04 0.07
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Tudnszezinumned

99319 NDU ead p
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(u/19) F, F, F,
0 0.28 0.55 0.65 0.49
2 0.36 0.59 0.83 0.59
4 0.38 0.62 0.74 0.58
6 0.59 0.62 0.73 0.65

nag 0.40 0.60 0.74
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55  USualnunaFeunuanaasu'ld

mildaznou oas14 uaz 6 au/ls DuurTdudamaldlsua Inunadoun

d' Y a 1 1 1 1 [ d‘ J [ 1 A v o W
uaﬂnJaw"lsﬂmuqqmm15”1,11“lﬁuaz“lﬁmmu“luammm UANANNUDYWUHITIATYNI

1 A o

and dauvesmsldilaniiludasiaieg wudr msbilddond srlddUsua InumaFoun

A Y a 1 1+ A o 1 1 [ ll A v o W an
Lgaﬂgﬂaaullﬂ“luﬂuqqqﬂ qqmwmﬂﬁﬂﬂmmmwmm UANANWNNUDY WU UITIAYNNT DN

dnswaswvesaznounviloniiludaiiaie dwaldlsuaTnunaFeunnanaeuldly

A o v

AUTANUUANAIOI NN IAYBINIADA daaadluas1an 35

a + S [ 1 A a
M1919N 32 wammmﬂauuazﬂammamwmﬂuﬂm—md (pH) maa“lmu

PNTINZNOU flenadl p
w A mae
(@u/l9) F, F, F,
0 5.83 6.10 6.03 5.99
2 6.07 6.00 5.97 6.01
4 6.00 5.97 5.97 5.98
6 6.10 6.00 6.03 6.04
g 6.00 6.02 6.00
F-test 0A13101ZN0U (AS) ns
F-test 00 311Jenndl (F) ns
F-test (AS*F) ns
CV (%) 1.7

WA ns = liuansiaiunieada



d' =+ a1 A A W 9y d‘ a
7113191 33 Wﬁﬂl@\i@l%ﬂ@ullﬁ%ﬂﬂlﬂuﬂ@@uﬂﬁﬂﬂ@q (3080Y) masluau

PRI 1AZNOU fJewadl p
@3 . . . nad
0 | 2
0 3.57 3.37 4.47 3.80
2 3.57 3.43 3.40 347
4 3.53 3.47 3.57 3.52
6 3.37 3.47 3.57 3.47
!ﬂa;ﬂ 3.51 3.44 3.75
F-test 9A151AZNOU (AS) ns
F-test 0A511Jenndl (F) ns
F-test (AS*F) ns
CV (%) 33

WINEIvg ns = liuanaanunieada
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M3190 34 wavesaznouaziluaiidodTualoanesafiidluils Tend @adnswnlaniu)

maeluay
9AT1AZNOU fJewadl p
v s mae
(@u/19) F, F, F,
0 51.67 54.33 98.33 68.11B
37.33 47.33 54.67 46.44A
4 52.33 53.00 89.67 65.00B
6 64.00 69.00 76.00 69.67B
!ﬂéﬂ 51.33x 55.92x 79.67y
F-test 9131AZNOU (AS) *
F-test 0n311Jenndl (F) *x
F-test (AS*F) ns
CV (%) 28.6
wineme * = HANGMIABAT S AUANIITOIU 95%
A ¥ uANAINERARIEAUAMFE 99%
ns = Tinanarenuneada

4 [ o { v o { [ 1 ]

luaaustferfudasnaindro8219nyIMriouduaziial 1y
UANANNNADANTLAUANUFDIY 95 % 1A8IT DMRT

Tuupaderdudraurnaudledrdnysnmisunuazia iuanag

NNADANTLAUANUFDNU 95 % 1A82D DMRT
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M3199 35 wavesazneutazijumiaolTuna Tnumeadounuanaeu’ld @adnsw/n Tansu)

maeludy
9n31MZNDY ol p
@u/13) . F F ad
0 | )
0 143.33c 96.67ab 70.00a 103.33A
96.67ab 126.6bc 120.00bc 114.44A
4 203.33e 183.33d 143.33c 176.67B
6 213.33e 153.33c 106.67b 157.78B
!ﬂéﬂ 164.17x 140.00y 110.00z
F-test 9A131AZNOH (AS) ok
F-test 0n51iJenndl (F) ok
F-test (AS*F) **
CV (%) 15.0
ninenve = HANGMIABAT S AUANIITOIU 99%

'
% I

4 [ v o H @ 1 1

TuaauatferfudavnaIud188219nyI Mo Ud LAY 1Y
UANANNNADANTLAUANUEFDNY 95 % 1A82T DMRT

Tunpaderdudravrnaudledrdnysnmiounuazia liuanai

NNADANTLAUANUFDNU 95 % 1Ae2D DMRT



66

52 msazaulavenin
5.2.1 92N

3 lilduazmsldaznenludnsianan T ldanududuvesnzinlu

Auuanainy daunms hilduazldifonionsiaiee lidwaldnnududuvesaziiludu
1 [ a A 1 [ = [ 1 [ Y Y 9 o'.:

uanANNY answasmvesaznounuijaniiludasiane lidwwaldanududuvesaznalu

AUUANAINY Aauaadlun15199 36
5.2.2150M

msldaznou 6314 Au/ls TunTduildenududuvelsenludugani
ms hildaznemmzmsldaznenlugasoun davesmsldiluailusanaeildanudid
voslsonluau hitanaeiu 8niwaswvesaznounvilunii lusasiaegwui mildaznou 2
sulismiudluaiisand uazmsldaznenu san 6 du/lssmiudlaniisasiga fuun Tduitld

Yy 9 a 1 ] o w d’ [ d'
anudntuvedlsonluauganiimslaludsuous duaaaluasieh 37
=
5.2.3 upatliey

ms i ldazneuuazmslanzneusasing i ldanudutuveanaadion

Tuauanataiu daums hilduazmslafaniisasaie hivldanududuvewnadionluan
1 [ a A 1 U+ =\ [ 1 [ Y Yy 9 =\

uAnANnY answasmvesnzneunvijunli ludanaie ludwaldanududuvewnaiionly

AULANANY ALEAS IUNITIN 38
524 A13NY

mildaznou 6as16 au/ls HunTduildanududuvesaisryludugs
nms hildaznounazmisldazneulusasioun aauvesmsldiloniiludaiinien wud msld
flomiioasge i ldnnududuvesensvygaga gendims hiladlenivaz ldijeniludasiad
Aa A 1 LV = [ 1 1 1 g 7 L [ A v
answasmvenznounvijanil Tudasaie wua msldazneu oas 4 dw/lsswnuiluniidas

0 A Y 9 Y v v ' ' o w A o ~
& Hun Tudwa lanuuguuesasvy luiganms la ludsuaue awaaslumsen 39



67

d‘ +i = Yy 9 ™ A Aa o a Y] a
f11319N 36 Naﬂlmmﬂ’auuazﬂmﬂmammwmummmm (Naﬁﬂﬁﬂ/ﬂiaﬂiﬂ) Tuau

9AT1AZNOU fenadl p

(@/19) F, Fl F2 e
0 39.0 38.7 40.8 39.5
2 394 39.2 39.8 39.5
4 41.0 41.1 40.8 41.0
6 413 41.1 41.8 41.4

nde 40.2 40.0 40.8
Standard <400"

Wneme 1/ 91999910 U5gnAANZNITUMIAIARoNIHIINA RTUN 25 (W.A. 2547)
ponauANy luns i ylAaduasuLa S NYIAUNNTILIARONUHIFIA

W.A. 2535 1399 MUUANIATIUAMAINAY

q‘ -+ S 1 9 9 a Aa o a [ a
M1319N 37 Nﬂﬂ]@\i@]gﬂ@uuﬂ%ﬂEJLﬂ‘JJG]E’Jﬂ’J”IiJL‘UiJGlIHSU?N‘]Ji’E]TI (llaaﬂill/ﬂiaﬂill) Tuau

993192 NDU fJewadl p
" nay
(®u/19) F, F, F,
0 0.2 0.1 0.02 0.1
2 0.1 0.04 0.2 0.1
4 0.2 0.2 0.1 0.2
6 0.1 0.1 0.03 0.1
3
nay 0.2 0.1 0.1
Standard 523*/

Wneme 1/ 91999910 U5gnAANZnITuMIaInaonuieena atiui 25 (W.A. 2547)
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PRI INTNOU ol (nFu/M3ZAN) 4
v u 1naey
@/15) F F F
0 1 2
0 0.0 0.9 0.4 0.4
2 0.5 0.0 0.6 0.4
4 0.0 0.7 0.0 0.2
6 0.8 0.0 0.1 0.3
2
nae 0.3 0.4 0.3
Standard <37"

Wneme 1/ 91999910 U5gnAANZNITUMIAIARoNIHIINA RTUN 25 (W.A. 2547)
ponauANy luns i ylAaduasuLa S NYIAUNNTILIARONUHIFIA

W.A. 2535 1399 MUUANIATIUAMAINAY
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