o o

4 [~/ S a

FoIneiinus msfinmanuiulyidvesns siudonngusy
Tunv Innasyeuny INoNsIAEAS

a' Yo A a 3 v a -4 v o

Yofahinentnus WNAIRBTUNS 995150y

a a a ¢
ﬂm:‘,ﬂiiﬁﬂ1iﬂ‘lﬁﬂﬂ13ﬂﬂ1uwuﬁ

e IS

L4 v o [% o
(3DIMITANIIVITY AT.NTT  UTUIUNT)

unAade

msﬁﬂmﬁyﬁuﬁumiTﬂaﬁiﬂqﬂsxmﬁ;ﬁaﬁﬂmﬁammﬂu"Iﬂ'lﬁ'ﬂjmﬂws“l%'ﬁywﬁrﬂma
guUNNIINOIE syouun wN emsInyAs Naﬂszwwmﬁuﬁwiamsm?auuﬁﬂmmﬁ‘v
Snwazausimenenn nil uaziinmuesiy uazunumvesanlumstiaiide Tao
utemsneieenidu 6 Minaasstey fie 1. n15ﬁﬂymanszmmmﬁluﬁwieﬂﬁm?iy@‘uiﬂ
vosfirlusziuSounanes Tavdgnity 17 vilalunszore 183 uhuaniedy 3 1iia 1dus
sude Tirumsthta, dideriumstsa uashlng Tui 2 % Ao AuADUYAL 1TSS AL
fuwgadeudn 2. msfnunaau Wunsgnivy 14 wiia ‘lu*v‘v‘yu*?i?iﬂmﬁxﬂuﬁuﬂau‘m
olass WdSmhuandedy 3 ¥in (wuRoatumsnaaesii 1) 3. M1sANINANTENLYBY
sierednuazauiAinmenmvssdummsmamIIs W 4. NSANHINANTENY
vosiuForodnumsausAmaniivesiy Usznouday pH, USumdunseiag (OM), Total N,
Available P. Exchangeable K, USmadiaa ( 80,7 ) uazaaeolsd ( Cl') uazlinisiasisd

= a t o~ a @ o - a o
Usum N, P. K °luﬁ%mwuﬂ 5. ADRNTENUADFINTNUDIAY ’Jﬂﬂilﬂiilﬁlilﬁigﬁu‘ﬂﬁﬂﬂuiﬂﬂ

o & o % oot ' o A
msiadsuasmamiveu lasenladfigndantldesluna 7, 14 uaz 21 Su easvaey

LY

]
[

1 a a = o a Yo o’l =) =y o a :’ = a
ﬂ’J']IJLmﬂﬂN‘UFNﬂ‘?ﬂiihi}ﬁuﬂiﬂiuﬂu’ﬂ ﬂiUUHﬁULﬂSEJUWlU‘UﬂUNTﬂﬂﬂ 6. UNUMUBIAU



o & oy sy o = a1 ] :’ P 1 a o
Tumsthiaiuis 115 WAsIERA1 pH, BOD tagauyy luthidenduniunszusnaud

¥
nﬁ‘ummﬁﬂ 25 HU. 65 Y. L 90 HU. LﬂSUULﬁUUﬁ’UﬁHﬂUﬂBN‘V}ﬂﬁGQ

v v ¥
nan1sany 1S sunaaoanuI iy 18 s il ud on s uuas bisumssidaiinig

14
o A

a a ldc‘ﬂlw:‘ a 1 A w0 W as dd'ahv v
n3AuIngended lasuihinfedeiivedingmeada Taoiei lasuiude lisums

b4 k4
o w & o o °

Shifashimiinan dminwd uazanugemdssunwdiuie 44.65 n3/auy, 16.99 nfudy
uaz 36.38 w1 JuAuaougasTass uag 61.71 niu/du, 23.42 nFwdu uaz 44.16 @u. luduun
1300150 daudisR 1T ninATinuviniy 21.44 nfudu, 8.76 Ny e 26.13 @, Tud
aougae a5 uag 37.41 nTWAY, 14.16 nTw/AY uaz 37.41 e, TuAuungadeda

o as < o = s [ A A Ay Yo :‘ ) 1
ZT'I‘H5‘1_]N'ﬁﬂ'ITVIﬂﬂ?Nﬂ'mﬁu’mﬂ!ﬂuqﬂ‘lu'ﬂﬁﬂ']\uﬂﬂﬁﬂu 19 W‘lfﬂllﬂi‘]JU'lLﬁUvbJN'lu

o o &t = a VoA A' Yo oy o [} s oo
asialinsesady agenwei ldsuindsgieidy

]

msfnydaasnsge s lulasiou (N) luiyin1dsy

o o

L 4
Wymeada wenaniudoya

EQO

ﬁo

udy ludumshefivsumga
ﬂiwﬁ%‘ﬁ‘lﬁ’é”uﬁywﬂﬂaadwﬁﬁuﬁﬁnujmmﬁa vudoia 2 wiialifinansznusen Uiy
smvesiu dndnvarauiimaniivesiu thiferefiiuuas liumstsadinayld i
pH, 1/531% Available P, Exchangeable K uaz SO, iy Taohuhidehisumsiiga S

AUMIAUALT 7.03, 5.64 ppm, 57.93 ppm LAz 18.67 ppm TuAUABUYALTATT WAL 7.39, 7.61

~

ppm, 57.54 ppm LAZ 20.67 ppm TuALWIYA3 DDA c‘iﬁqqaﬂﬁﬁum ﬁ'i“m{wﬂﬂﬁadnﬁﬁ'ﬂﬁwﬁauj
MIATARIA WY 6.58, 4.63 ppm, 46.83 ppm LAY 12.36 ppm JuAUABUYALTAES LAz 7.1,
4.64 ppm. 54.62 ppm AT 15.33 ppm TuAUWIATEBIdA UAYTIH OM. 1as Total N liuan
ARAUNNADA

dmsunadefanssuvesgdunisauluginm 21 fu i luiwumsthdaiins
ﬂa@ﬂa'aaﬁ”wm{uau"lﬂaﬂﬂ"lmﬁmﬂﬂhﬁynﬁaﬁw'mmsﬁwﬁmmxﬁymﬂaaéwaﬁﬂ'aﬁwﬁmﬂN
ARG v NS 1,452 mg/Kg, 835 mg/Kg 1ag 821 mg/Kg luAuaougaolass uas
1,415 mg/Kg, 967 mg/Kg Uaz 955 mg/Kg luauugaiouda dauunuimvesdnlumsiia
uduwud fssduramdndertu @s wu) Auwgadeudaansanaft BOD LagA Ny
anaunougenlass uasdnuazauiRvenhdoriaunundnidruduiy s
Tufuugadouda fiszduanudn 65 . uaz 00 g riudeliasaduin18lugaess0z

o2
EAINANEN



THESIS TITLE: FEASIBILITY OF UTILIZING THE COMMUNITY WASTEWATER
IN KHON KAEN UNIVERSITY FOR AGRICULTURE

AUTHOR: MISS PATCHARIN RUCHUWARARAK
THESIS ADVISORY COMMITTEE;Q/

(Associate Professor Dr.Juckrit Homchan)

Chairman

(Associate Professor Dr.Patcharee Saenjan)

ABSTRACT

A series of study was conducted to evaluate the feasibility of using the community
wastewater in Khon Kaen University for agriculture, its effect on plant growth, soil properties and
microbial activities. In addition to this, a study was also carried out to investigate the changes in
the quality of wastewater after percolating through various depths of soil columns. To achieve
this, 6 experiments were conducted and these include: (1) Effect of wastewater on plant growth:
17 different plants were grown in pots and fed with 3 different types of water which were
untreated wastewater, treated wastewater and normal water. The soils used for this experiment
were Yasothon (upland soil) and Roi-et (lowland soil) series. (2) A field experiment on Yasothon
soil which 14 different plants were used and fed with 3 different types of water. (as for experiment
1.) (3) Effect of wastewater on soil physical property (only bulk density). (4) Effect of wastewater
on soil chemical properties: Comparative assessments were made on pH, organic matter (OM),
Total Nitrogen (N), Available Phosphorus (P). Exchangeable Potassium (K), Sulphate (SOf) and
Chloride (C1) between the soils recieving 3 different types of water and also the soil before being

used for the experiments. In addition, assessments were also made on Nitrogen (N), Phosphorus



(P) and Potassium (K) in some plants. (5) Effect of wastewater on microbial activitics: Yasothon
and Roi-et soils were treated with untrcated wastewater and normal water and the relatives
microbial activities assessed after 7, 14 and 21 days using CO, evolution technique. (6) Effect of
the soil on the quality of wastewater: Untreated wastewater was allowed to percolate through
Yasothon and Roi-et soil columns set at the depths of 25 cm, 60 cm and 90 c¢cm. Percolated water
was collected at intervals and determinations made on pH, turbidity and BOD as to compare
with raw wastewater.

The results of the pot experiment indicated that the overall growth of the plants receiving
the untreated and treated wastewater was significantly greater than those receiving normal water.
Whole plants dry weights, whole plant fresh weights and heights of the plants fed with untreated
wastewater and normal water when grown on Yasothon soil were 44.65 g/plant, 16.99 g/plant
and 36.38 cm; and 21.44 g/plant, 8.76 g/plant and 26.13 cm respectively, and the results were
61.71 g/plant, 23.42 g/plant and 44.16 cm; and 37.41 g/plant, 14.16 g/plant and 37.41 cm
respectively when grown on Roi-et soil.

The results from the field trial carried out on Yasothon soil were in good agreement with
the pot experiment. The overall growth of the plants fed with untreated wastewater was
significantly better than those fed with normal water. In addition, the total nitrogen in the plants
(rice and peanut) receiving untreated wastewater was significantly higher than those supplied with
normal water.

No difference was detected when bulk density was compared between the soils supplied
with 3 different types of water. However, pH, available P, exchangeable K and Sulphate in
Yasothon and Roi-et soils fed with untreated and treated wastewater were significantly greater
than the soil receiving normal water. The pH., available P, exchangeable K and Sulphate in the
Yasothon soil supplied with untreated wastewater and normal water were 7.03, 5.64 ppm, 57.93
ppm and 18.67 ppm; and 6.58, 4.63 ppm, 46.83 ppm and 12.36 ppm respectively, and these were
7.39, 7.61 ppm, 57.54 ppm and 20.67 ppm; and 7.11, 4.64 ppm, 54.62 ppm and 15.33 ppm
respectively in Roi-et soil. The types of water used did not show significant effect on organic
matter content and total nitrogen of the soils after planting.

Significant differences in the microbial activities were also detected in the soils (both

Yasothon and Roi-et series) fed with untreated wastewater compated with the soils receiving



treated wastewater and normal water. The total amounts of evolved CO, recorded from these
soils after 21 days incubation were. 1.452 mg/Kg, 835 mg/Kg and 821 mg/Kg in Yasothon soil and
1,415 mg/Kg, 967 mg/Kg and 955 mg/Kg in Roi-et soil respectively. Finally, it was found that
BOD and wrbidity of the untreated wastewater reduced markedly after allowing to percolate
through the columns of Yasothon and Roi-et soils. The degree of reduction was greater for Roi-et
compared with Yasothon soil columns and when the depths of the soil columns were increased
JLe., 25 cm, 65cm and 90 cm. It was also noted that the wastewater did not percolate through the

columns filled with Roi-et soil at the depths of 65 cm and 90 cm.



