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Phosphorus Dissolution by Microbial Activities : 1. Dissolution
of Rock Phosphate by Thiobacillus
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ABSTRACT

The objective of this study was to evaluate the role of microbial activities on phosphorus
dissolution. The study was performed by inoculating fresh and sterilized cells of Thiobacillus into flasks
containing Thiobacillus medium with various amounts of rock phosphate. The flasks were incubated
under shaking conditions at 28° C for 8 weeks. available phosphorus was analized weekly throughout
the period of experiment. The experimental results showed that upon inoculation with fresh cells the
available phosphorus concentration was markedly increased with incubation time. except those of
treatments with sterilized cells. The marked increase in available phosphorus concentration was also
observed with increasing rock phosphates, but the percentages of dissolution tended to decrease. Very
slightly increase in soluble phosphorus was also observed with medium treated with sterilized cells, and
approximately constant percentages of dissolution being observed. The dissolution of phosphate from
rock phosphate appeared to ne significantly affected by activities or microorganism and quantities of
rock phosphate added. It is suggested that rock phosphate could be dissolved through Thiobacillus
activities and further studies leading to effectively practical used of rock phosphate are being warranted.

v \

i = s’ o o Y
unango azmwanauleldiueaauniu  ludmsun
dao a v & 4Ly 0y ¢ ¢
msfnmiiiSaquszasdinedssduumm  @udiododaiieihuds woflwudnisazaoves
1 11
= o v @ A o
‘umnﬂniswawauw?a‘ﬂﬁe{amia rawveaveia  Weavesaaeudniniiuazeylussdufininaea
a ed a -1 Y1
msfmnnssihlaoms@udordunidiivesn-  szoznm wnmamsAmniiagdldhimsazas
= I o o A 4 dy v - 1 o - T a
Fuuunmuzdunaauazienlasumstaiure  WeaWedavninfiureamaszgnaiugulasisnssy
1 ¥
udradluviaiiussymsemauaziueamasziy vendunid  nazSmadiuemaluszumiu
1Y g a 4 Y @ X
de g fu ddesldeniyluanimudiazi - weriideauenuzhimsfnunludnuuziensnts
a ° a o 4 9y a a o
quugli 28w Uszdiummeadefafiazanslann  Aanssuvengdunidlumsazareareiann
o o = g = 4 o vy ¥y 3
dleavinnen 8 ddandd wadsingh msiEnsean Aureaasudatudiuldldies 18iinsnszdh
[ 9 o ! SJQ. 4
mhinduduvesoarefanazarsidiiniu - doly

40 )
1uammﬂaumqamaaﬂnmmsﬂﬂam uﬂ'ms

o o’
4 dd
muwawuqcumrauaMamwmwuwiuammm N
A (B o ]
wn udsuiidudeaareanesafiazas 1y msganrludszmalneg Tudeaihuiiawon
& = a < 1 '3 ¢ o "o A o = - Yy v
YumuSinavesitudeaaiildudnlesioudms  dawhe q i dundes dader Aamand 1 dnna

L ma3enlgiine uminndunyasemans



o

¢ o - o
ALINHATAITAT INY.) N 18 AU 1 21

Jasomedusigemsinelan
i Ya A o o 1 a A
nelvinavanialuniveswandn NABNITVINEIY
¥

Woervlesa daniumsugniwas q dindndauing
Seesldilureanesa  Feorvezldlugdveais
vlamﬂm‘vn‘uumaﬂumﬂasﬂamﬂw H309199¢
T ruroamad amidmoludszing (eruysol
1@antse, 2517) ldadlylaoass egralsAan ms
1ioRureaalasasaiu fuivlanlilasuna
o g | A ¥y & o o
guiumnals  midmncearsianazarvoen

a4
HASNYDU 9

a L N { o o
wnnijodudeadaiuiuliuanaunn  dan
dd A o a1 Y v Y1 a
msazaontungdaiidoud e uiaudIu
< =3 o a
Ingjezreudnuiiunsaia o3 Snyiua (2521)
4 - R
wuh  weldijeudemandlludunidunsa
Tuggusnvesmsigniy Wemaszazargoanin
= o
oa 3 wesiaud tazggae 4 TWemmnizees 9
¥ o
azawoenuIiazies 9 LA lRBIWeRUAIY
v
ADINITVDINY
Yaunsdnansriialanuansolumsazas
Woaresaandiureava viemsdsznoueaiva
A - ' -
ou 9 laomwizgdunidnamisondansaun
qﬁuw?tj'waﬂ Thiobacillus, Nitrosomonas 11udu
- & g = &y oA s 4
msaniitumsansuliesnuilifagusyasnine
dszidivenssulumsazamedeamanniuomma
a d0q . . o A a £
V0IYAUNIY Thiobacillus NEAMFBUIENINIIN
Auoansny

d oy
aunsniazIzms

WIsue M I miu¥e Thiobacillus 44

3 &
mua?jﬂ“ﬁﬂu Parker and Prisk (1953) 1ilus11s
A o o o i o a ac
Aimamurdudunnamdnuvedaunsd ussy
011583 1UVIAVUIA 2650 BA.  ¥INAL 100 VA,
WU 30 ¥I0 wiwieeemilu 6 ya Yeaz 5 VA

dl 1 a o nd' P=}

vIan 1-5 Tugazyadniuveamanuaazioen
31 e 0.0, 0.5, 1.0, 1.5 (1A% 2.0 NTU AIWAAL
o 4 1 X
m"lﬂmcmmm

@Wide Thiobacillus mam"h (mii)?fﬂ) as
"lﬂiuﬂnmﬂm 1-3 mwﬂﬂ 46 Budhudonla

S'Uﬂﬁu\iilﬂl"]iﬂllﬁ'l UIUVIABL 1 ya. 'ﬂﬁ’r)tlal‘ﬂ

wiguunseanthinunuguvni3A 26 wadva
waziwdlusas1 100 5oudOU MINAREIR 1Y
HHUMINADBAULUY 2 x 5 factorial in completely
randomized design 1813 luvIdtns1ey
mwaﬁwa%ﬁ#nﬂuﬂsﬂwﬁ (available phosphorus)
10633 Bray Il naddarniidunor 8 ddai

a d
HaluaziaTm

a v A g
wanshnizveare Samdulss Towilu
[ o al 9y
%73 8 FUamindannisudunisnaasaaadlily
! < A L X
A 1 azninlaan Weldui¥e Thiobacillus @
]
HoaoSamiulselvmiszazarseonuiainiiuv
wamﬂmmﬂiumnnmﬁﬂa’aviﬁs%m?mwﬁa
733.6 ppm. mmwsummmwommuua Hnsa
SRR HIINRIS LS HeanniBedand 1)
3 o a a
lywdramlumsnSyiulannnamuzdu (Abed.
1976: Pepper and Miller. 1978) uaznsamuztun
o 1 I~ o @ =
iwavuszudiazareeaesannfiuneaiva
v o A g o
Toglusiveseanesandulszlomi Sunld
v da - T S
Naaﬂasaﬁtﬂuﬂﬁ Tﬂ%ﬁﬂﬂsmmtwuiu WBIAY
o Thiobacillus w"lmumiuamwaum ﬂﬂﬂ{]ﬂ
ﬂaﬁwammﬂuﬂiﬂwuavamaaﬂmmmn ﬂE)
TAoINaUAADATIINIINAADT 4.5 ppm. fchusuil
a v & da ) 1da a
Amsiziuvendvadlhiuluiinanssuluniswda
asamuzsy MnramussumNztudeiusaan
Y d o - o 4 d ¢
FIaad mwmmuﬂaﬁﬂammﬂuﬂa Towid
ae amaenmmaﬂamummmﬂmmtﬂunm‘um
91¥13 mumnsﬂwaﬂmﬂu culture voudof
{Aunaznsaannidaia (Bray Il
Tudanfh & vidsnisunmsneass waUsng
4 S " v 4
(m35139 1) Nlumsundusedaeanesan
avan'lavSeveanesamiduls: lomhRniuay
(e = a § & =
Winavosnuneaesanldadll Aeoweldniu
oenrla 0.0 89 2.0 n3u/100 wa. Sureawesa
o g s A & =
MihuyselowiaznuyuaIn 2.0 99 1,125.0 ppm.
] < 4 = cd & & yuvi
wnoon lsfauvemuanuesigudaztiulan
& a a & <
woinamiudemamuiu nesituaveanomna
o Yy o o v Aa v & Hdyvo
nazemelaazdas lumsuiduarowenlasums



22

oavesanazain (ppm)

800

700

600

500

400

300

200

100

é a o ol P
LinyAIMaAs (Any,) Un 18 adun 1

o]
a A
LANLTBRA
a & dd X o
LANLTANHINIL TR
- o - : e iy
1 2 2 4 5 6 8

et (Fand)

J £ - 74
NINN 1 mm:am'uﬂwlimmlesmmﬁuﬂomﬂﬂ“lmha 8 ﬁ‘ljﬂ'l?;



¢ a ard o o
VINHAIANEAT INY) N 18 atun 1

4 - p
AN 1 INEWAYBIYE Thiobacillus  flanIsazalevad

23

a4 a ¢ ¢
A19197 2 WAMITHATITHINTOHY (Analysis of variance)

eaveaontiureavia vaafSumreareanazarweanin (Aﬁaﬁﬂ
y v 5|
3 AN IY ppm)
Puaeaveianazaw
Y = ~ A 44 . 2
wudoala o5, Jonq s aniiasi uTeua) SOV ss df MS F
(P334/100 ¥A.) ppm % ppm %
Total 645.34 29
0.0 2.0 0.00 2.0 0.00
Treatment 644.30 9  71.50 1431.8%
0.5 625.0 12.50 2.6 0.05 g
10 Thiobacillus (T)  389.87 1 308.87 7977.4%*
1.0 875.0 8.75 4.6 0.04 o
Ysuudiueada (P) 124.23 4 31.06  621.2**
1.5 1,041.0 6.95 5.8 0.04
. TxP 121.20 4  30.30  606.0%*
2.0 1,125.0 5.63 7.5 0.04
- Error 1.04 20 0.05
DAy 733.6 6.77 4.5 0.04
1sd .05 0.365
4 02 9 . 4 v a4 2 Isd .01 0.498
Tanweudy wanngieamanazanylamniu
- a | a o 3 ada &
amudsuaiude i u@oifuuaa UL
Y a4 a ) o
AN ﬂemna1dwuﬂaﬁlﬂﬂ 0.0 99 2.0 NSU/100
wa. Namwﬂm"mﬂmwmumm2om75ppm Y A
DNA199134904

ozl fiFugmaiui i udnyusAoudn o
&
mamwamsmam BIGERE wmmﬂﬁmu
umumsmaaamn"h Using (mimﬂ 2) ﬂms
mnnﬁ) Thiobacillus 18 ﬂimm‘umﬂuwamﬂw
wuadlluszuiianiwasenisazansveeanesa
nnfudemnaedaliudiiysanaata
< Vi a 1)
nwanisnaase szt lantusamanu
1 ]

o <y
ansenzazavdanlasseanesaniduilse-
TonilldTaoRanssuvegdun3gnan Thiobacillus
v & - o 44X v q Yt g
aulu mMsanniudnuuznioenansusulysuiiu
Fatmssindsimsiiues 138

-] o~y N

AIUN

¢ 4
mmannmmwmﬁuumsmnm‘nmmaﬂsnmq
VHINOISUNEATANTAT 1N AU ﬂ@umm‘l‘r’ﬂ%

4 4
insenvifinluguaungilla ua:qﬂnsmmuﬂu
4
U 9 ABDATTULIIAINIINANDY

auysal @ndsz. 2517. vli)mwm laﬂamﬁsygm
5IUINGT. NOUATHITIAINGY,
ASUNSNOINTBID, NFANNWA. 35 W.

me 4.

o = ° a ¥ v

3w Fnydum. 2521, mavhwludunfioalvldua.
PAMTHULINL AIWIPIMINBAT, NFUNWA
13 W

Abed, M.A H.F. 1976. Rate of elemental sulfur
oxidation in some soil of Egypt as affect by
salinity level, moisture content. texture.
temperature and inoculation. Beitr. Trop.
Landwirtsch. Verterinaermed 14: 179-185.

Parker. C.D. and J. Prisk. 1953. The oxidation
of inorganic compound of sulfur by various

ulfur bacteria. J. Gen. Microbiol. 8: 334.

Pepper. I.L. and R.H. Miller. 1978. Comparison
of the oxidation of thiosulfate and elemental
sulfur by two heterotrophic bacteria and
Thiobacillus thiooxidans. Soil Sci. 126:
9-14.



