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Interrelation bstween protozoa and bacteria in bovine rumen (III)

Symbiose test in addition of urea between protozoa and
aerobic urea-decomposing or urea-indecomyposing
bacteria (in vitro)

Akira Akashi
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Table 1, Urease test.

' Observation (Day) Anti-urease
Isolated strains
1 3 [ 7 10 test
3B/M; - + + 4 4 -
; 5/My - - + * + +
Bacillius
3B/Ms 4 1 + 1 -
| 2B/M; + + + 4 # -
1/Ms - - + + +
Streplococes S/M. - - - - -
et
reploco 2BC/Ms . _ _ _ _ .
1My - - - - - -
Y M, - + + + + +
4 - e e = —
Micrococcus 2;::: . . _ _ _ _::
2P/M, - + + + + -
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FEREEHL, MEANL22A5CHE. RYv T~ YRR —FRNEY L7~ RO
3B/M, AR FHRICERLELOTH), BEBHY v T~ ¥Aianb oL Bbi
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Table 2. Number of bacteria in symbiose test.

lsolated straing

Kinds of 38 3B 5 2P 1 2Y 2B | 2 3¢ 4 _1 2BC
exper. Ms Mz My Mz Mz Ma Mz | My Ma Ms My Ma
Urea-decomposing i Urea-indecomposing

B 125 198 174 170 73 345 9 it2 216 12 3 181
{control) Y Yy + 4 1 J‘
B+P 260 500 283 222 38 .8 100 132 113 42 4 5]
U+B+P 107 109 303 170 86 512 337 142 172 56 12 97
(39) ¢ @ g:a) @ O 0O 0O O &€ O @& @
U+B+P 342 556 3 337 104 p42 160 163 226 2 6 694
(05%) 0O o0 0 0 O O O O ® @& 0O
U(EZB 9-)—] P 221 200 321 286 8§ 200 186 146 177 8 3 189
UB+B+P+U 283 216 317 350 B6 343 343 109 226 59 17 103
(353) QO O 0 0O O ® (% ® O 0O @ O
UB+B+P+U 31 632 32 450 26 M3 17 159 287 19 40 287
(05%) O 8 ® & @& & O 0 0 0 0 0
UB+B+P~+U 36 2 331 30 30 275 195 162 224 35 37 20
(0.2%2) O 0 0 O & 00 O o O 0 O

55 O 55
O Increase more-than ‘control @ Decrease more than control
J Incremse with protozoa 4+ Restrained by protozoa

© Antj-urease bacteria

WERE DV ROCT LAHBLE M
(1) UB+U+B+P-(4) RESERMC X 2T 2= -’r!ﬁﬁﬁoﬁim AR O
i 2EHc BT
(=) MPTE4O, b, JRE D@L 5/Ms, 1/Ms, 2Y/M, (RESBED
2/M,; (REESRED LR T2EIH Vv T~ Y EEIRT A vOBER L, o
CHIEOWMIC Nl b o2 Bbits., e 1/M:; Ry 2Y/M, BRIBRE (0.2—
3%)@m2w§b5ﬂ6ouuﬁﬁiﬂ%mxbﬂﬂéﬂ%%ﬁ%ﬁbﬂk%@k&%
ANBE5THS.
(i) B+P+U— (1) BTk 2 2ERc RO bnaﬁ%rcm#ﬁﬁﬁn
JEAEE X b RSt R 2. BRI L ATk .
(%) BT 24 O REMRBICRTIE, 3B/M,, 3R/M,, 2P/M,, 2Y/M, Td3
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B, 2Y/M, RFEARMIC X P IHEL s TR LRLOCh B IB/M,, 3B/M;,
2P/M, BIRERMICIAMINZECLEW. HbT v ek bilaor, REORES
BN 3%cHd bilsz Livd, REROBMOBREIE riZ ROBREC X D REY
PHEh sz AL biLs. REIESMER SC/M,, 4/Ms, 1/M,, 2BC/M, ciC
B s, kos 3C/M,, 1M, 2BC/M, nFLBMncii I 3BT, stopd
X VEILRLOLEbNS.

(D) (1) OHMOBEESRERITERE b Mo, T U s
LT b v REREFIRT S LUHRBE AT 5 L A EEC 2AVRE2 BNLE)

(B) BERMoR A FEABROBRKOM L Th 3.

Table 3. Number of protozoa in symbiose test.

Isolated strgius
Kinds of 3B 5 1 2P 2y 3 2B {3C 2 4 _1 2BC
exper. M: Ms Mg Ma Ma Ms; M: | M: M, M; M; M
{rea-decomposing Urea-indecomposing
B [E— —_— — — — — — [— [— f— [— —
B+P 20 36 24 36 8 a8 10 20 24 12 8 3
(control)
U+B+P 32 48 44 44 37 37 48 24 32 36 32 36
(3%} C OO0 O QO ¢ 9 o O 0 O O
U+B+P 70 48 64 43 48 48 28 48 48 44 32 48
0.5% ) O 0 0O Q0 O O O 0O 0O C O O
U+B4+P 0 4% B8 W N BD 1B o H 3P 2 16
(0.,295) O O- @ & O O O C & O O 9O
UB+B+P+1U 2 &0 44 44 3B 483 9% 24 48 48 430 8i
(39} O 0 0 0O O 0 0 O O QO 0O ©
UB+B+P+U 23 36 28 32 38 232 28 50 32 16 24 38
(059%) 0O O g @ C O O g 0 @€ O 0
UB+B+P+U 24 16 20 35 8 20 16 40 20 48 24 16
(0.29%) o e ¢ U 0O O 0O C e O O O
Qe © 0 g O

O Incresse @ Decresse © Anti-urease bacteria
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() B+P+U (A) #lnT 3 o2 @ike R TRRRED b, HOBRHE

SR LB Rt Bl k.

(B) MAF 5 b O—FHK (0.20%, 05%, 39%) CRT 02% BHMOLRDBND.
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LERo (D) L Fanit, REXOLOLHAL, tO4aR eSO A
LB s REOBENATNERNCHFRRL b AbB T LREAZRZTE
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(=) Pt E LTEOBRS 4/M; L FARMORAO 2P/M, i b Siaphylo.
ThY, W, HY VT -VTHELERME I N BB T L R WORRD B
A0RBRENZHBOERCEIMERD 2 LD ERbN, SBEEHT5TFETHS.
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(1) FRAp, M, M RIGEHOES, REMBHEEAOD LRIk
5 oe = PHERIGAC X D T 5.

(2) BARMNE, FCRIERN IRy EAMCHHLRESED L, MwboX bl
e vz EEED b,

(3) WEmc REMREME 22T SBCHRY b, REORE&SS LN
THBEMHINZHETHS. BLAMNL T REESERE B bR D AER W

(4) RHESFH, FHMECR CRFRMOBHRIDHL BB L ONERARD b
NEZRHY vT — Eh, RARMCIiiENL2WThHS. (HUkHccr, R#E
Bcx VEERMp LALLM MLZT EICiRS) '

(5) shs Staphylo. Bt RN 224 BOWHC ETOTEYOTHS.

RS 5l D AWK BB R CEREE T IR D UAEBaR BB, AR FIt
WEEER, HMAREER, THEER ARTESRcRhr s lRERT 5.

Résumé

Adding wurea, the number of bacteria and protozoa seem to increase by
using NH,OH which is produced by urease (Tables 2 and 3).’

It seems that protozoa use urea as well as NH,OH for their grbwth, but
hacteria use generally NH,OH produced by urease, and that bacteria can nof
increase in heigh density of urea solution.’ In this study the solution of urea

" (0.5%-396) seems to be moderate for the growth of bacteria (Tables 2 and 3),

In this study it has been recognized that the number of bacteria general-
1y is increased more than the control, however about the case of the urea-
indecomposable bacteria, there is no remarkable defference in the number
between the control (Table 2).

And it is often observed that the decrease in the number is caused by the
anti-urease or the restraint by protozoa,



