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Microbial Degradation of Elodea nuttalli
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Synopsis

39

The microbial degradation of the water plant Elodea nuttalli (Planch.) St. John. collected at
Lake Biwa. was studied. The dry weight of the plant was about 5.6% of the fresh weight. A

number of microbes able to break down the plant were isolated from soil samples :

seven strains

of Gram-negative cocci. 12 strains of Gram-negative rod bacteria. one strain of Gram-positive
coccus. five strains of Gram-positive rod bacteria. and 21 strains of filamentous moulds.

T'he plant was ground with a pastle and the microbes were added. The contributions of the
microbes to the degradation of the plant were evaluated by the analysis of variance (ANOVA).
The largest factor contributing to degradation was the Gram-negative bacteria: the second

largest factor was the interaction of Gram-positive and -negative. followed by the

moulds as the

third largest. The maximum degradation value was 66% (95% confidence limits, 57.2-75.4%)

when the plant was treated with a mixture of certain strains of microbes for 20
treatment. A model of the degradation process is proposed.

h degradatmn

[ ¥ E HBRIBO —Hike LT, XAREMERRT 54
iiE, EE# G0 eEOMI, #iEs ok EHD, iS5 0NKEHRE ’P LSS

OFFRR Y R, £h -mwﬁEh‘ih“éH(’f % VOER" 44w A LTORM, 3512, %

ZLi2L D, KEOBPHRAR L EOLES PNF—fKELILF—L L TREILT S HiE &

RAEL TS, £, SHOBREYIC L 5 BREER ORI AT VS,

DHETAFL {, RAOBBEL LGS #N 2051 VLI HE R el N 1 e R R N K

FoTwad, MRS GHEAERYIC L2010 o4 A=A L THRALEY,

Ml S v D BAE

MEOBEZCOWLWTIHERL, Fhs 04k Ao, @B 2 KPR DS S g el A KiEO
KOEAFTEROZ Y LEBL AT, KO RS M it ER EOEROEROEFRIH 2 E 2 5

=

PEEWMSL 2N SR H D, KEREIC ETEELEETHS, AT

AMThH2 I LERLTVLETS, —F, Z0OXH% TENLSHMOERRTHESL L

FOHFEME

i a— 'Z'I‘f{u)T"/}'Fj &

BRI A2 &0, HL v L F—RORMIEFIH P & 5 SBRIC DL TR L 72,

BHANTOLS, KB AL ¥—0BFHFHZEO
PTLRELERESOTHE, KB AL F—0

« BEETRHC MRt M7 et

£ (Lab. of Applied Microbiology, Dept. of Agricultural Chemistry, Kinki Univ,, Higashiosaka

577, Japan

P& I SE A8 (Research & Development Division, Essex Nippon k k.. Awajimachi 1-2-6, Higashiku, Osaka, 54]. Japan



40 TR R ERRC S 5522 5 (1939)
I EBMEELUEKRFE T bRk, AGHAIZ LD 2~3 @< DEL %
1. gty BEiT-oE, o5k 2L, BLUEYZEBC

AT, BEEMEORKEAEHDO—-BTH
AH L FHH B3R+ 5 E (Elodea nultalli
(Planch.) St. John) #us7:, Z Oz 7 AU 4
AL AR AE T, A (BRI A B EER ) &
LTE#ASOL L O RBABIRE L - Mkl

T, 1961EHBHOILI- B THER AN, ¥
BN REEL 2mic L RAED a2 N TH

e |

aEhTh, Z‘C’Hf{"?:l"%l,%ﬁfi'féf_w, BET
i3, HEEMIZLE2A, HEOME M- TS
PEOAMN, PUE, WHOE2FTEBICESHS L
I oTwd, HHERETHIMBHACREL T
WEOERHEOA L mE SN TLA00,
AR O U, M S 2RI 720 k(4]
CEEMILHO < * /fHle‘ﬂiUrf)fi'ilH;"ij {OKEETTT
(Fig. 1), HROMITE LRSS AW LD
b, gL TIRE _l[{') AFHOVES
"hl‘i?%”'*iil[}ll,,%#ilk’ HuTETO®ERZIT,
CAYIO Lz D2 KO RYEBRC AN TER

¥e
27/

Fukui

O
Maizuru Obama

Kyoto Otsu

°
Makino

[ ]
Imazu

Takashima
L]

Lake Biwa

ANSCOEBEIZHRIFELL, ZORGFIZLIHL
rHiz, FEEEL FEEICHKEEFR-TBY, 37
AR, EERCHERATE,
2. gE IR

HREY A R T A ME R RET 270, T
P e iz e E S MG & ‘,Lafu i
0 S AREER 21T A BRI, FRECL 7 - HESUE E Ak
EAEL D 9OEELTRAOL 2 I“lﬁ‘“rﬁrﬂi” LT
Ruszz,
3. [UBBRLTEE

Vs 2 WS BRI R O BEBE 4] 4 Fig. 2 12k 7,
NiE65 mme @) 4 7 24 (5335 mm) DIEAIC
— RO, FOTFE2o— bRICE
£l TWokth 4 AT EI0mme DA T A
ZHLD {413, IEBEESSECDOTRA, THIZH W,
“{fékf’i'.:f.i, 7N LTI BRI OB &

A7 405

O

.é

i L, ] = L T600ml Ty, iM% AEE1.0 vvm
= O

AEDH TV TR, AT L LRSS E

°
T'suruga

Sampling
site

Nagahama

P *
Hikone

Fig. 1. Sampling site of Elodca nuttalli
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Air
Fig. 2. Diagram of air-bubbling tyvpe of reactor
used.
A. B. Air outlet pipes: C. ). outlet pipe for
medium : F. glass filter : G. air inlet pipe.
Values show lengths {in millimelers)
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Fig. 3. Changes with degradation time of packed

(sedimented) volume of E. wultalli during
microbial degradation in a batch-type reac-
tion.

The sample volume was 10.0 ml and the
sedimentation period was 24 h.

T'he starting pH was 8.0 (@), 7.0 (A), or5.0
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Fig. 4. Changes with time in pH of medium (reac
tion broth) during microbial degradation in
a batch-type reaction.
The starting pH was 8.0 (@), 7.0 (A}, or 5.0
().
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Fig. 5. Changes with time in kinematic viscosity of

medium during microbial degradation in a
batch-tyvpe reaction.
Kinematic viscosity is expressed as the
viscosity relative to that of distilled water.
The starting pH was 8.0 (@),7.0 {A). or 5.0
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Fig. 6. Changes with time in number of microbial
cells during degradation in a batch-tyvpe
reaction.

The starting pH was 8.0 (@), or 7.0 (A},
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Table 1. Degradation of Elodea nuttalli by
Gram-positive or -negative bacteria or
filamentous moulds.

(1) Ly type Orthogonal Array
8 Set of Experimental Conditions|

Factor Data
GP F GN y
No 1 2 3 4 5 6 7 (#1000 g)
1 1 1 1 1 1 1 1 333
2 11 1 2 2 2 2 261
3 1 2 2 1 1 2 2 319
4 1 2 2 2 2 1 1 238
5 21 2 1 2 1 2 298
6 2 1 2 2 1 2 1 298
7 2 2 1 2 2 1 291
8 2 2 1 2 1 1 2 241

Levels: 1, with addition of microorganism (in 1 ml of
broth)
2. without addition of microorganism {1 ml of
distilled water was added:
GP. Gram-positive bacteria
GN, Gram-negative bacteria
F. filamentous moulds
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(2] Analysis of Variance

Contribution

Factor ( f‘lsﬁﬁ) d.f. Sg,:)i)” Alczétil?lu-
1 GP 66.125 1 0.77

2 F 1275.125 1 14.91 90.62
3 [GP~F] 91.125 1 1.07

4 GN 5151.125 1 60.21 60.21
5 [GPxGN]| 1326.125 1 15.50 75.71
6 [GNxF] 435.125 1 5.09 95.71
7 Error 210.125 2.45

Total 8554.875 7 100.00

$.5.. Sum of squares ; d.f.. degree of freedom.

(3)  Analysis of Variance (pooled)

Factor (<10 4f  (Xigy F Ratio
1 GP 66.125 1 66.125  ——
2 F 1275.125 1 1275.125  8.466
4 GN 5151.125 1 5151.125 34.198#%
5 GPGNT 1326125 1 1326.125  8.804 +
6 (GNxF] 435.125 1 435.125  2.889
Error 301.250 2 150.625

Total 8554.875 7 10000

FO1L2:0.05) =185; F(1.2:0.10) —8.53
$.8. Sum of squares; d.f.. degree of freedom: m.s.
mean square.
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