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Table 1 The experimental factors and their level

S . Level 1 2 s
Factor ‘\\‘\_J i
(A)pH 5.8 7.0 8.0
(BYRE Temperature(C) 35 25 15
(OB Concentration of
phenol (pg/ml) 50 30 10

2 E X % it H B KK

Table 2 The plan of orthogonal design experiment

\ ES (A) pH (B) B © BmwE
) ~—— Factor : Temperature(C) Coacentration of phenol
No. | (ug/mD

1 5.8 35 50
2 5.8 25 30
3 5.8 15 10
4 7.0 35 30
5 7.0 25 10
8 7.0 15 50
7 8.0 85 10
s 8.0 25 _ 50
o 8.0 15 30
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Table 3 Total number of heterotrophic bacteria in
water and waterhyacinth rhizosphere

5 Kl mEl KL BmEI
" Sample | Water sample Root sample Water sample Root sample
No. 1(No./ml) I(No./g) II(No./ml) II(No. /g)
1 3.6%10% 3,2x10° 3% 104 3,1x10?
2 1%104 4,8x108% 1x104 1,6%10%
8 1x108 1,8x10% 3.7x10°% 6,7%10%
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Table 4 Identification of bacteria (total: 73 strains)

\ K% B
e Big BRRER FRTER W R 3 L1
E3 ) ~._ type Enterobac-
Strai e Pseudomonas Bacillus Vibrio Others
train ™~ teriaceae
source S~
ARl
Water 1 1 0 2 2
sample I
Bl
Root 13 6 4 1 8
sample 1
i |
Water 0 2 2 1 0
sample I
BEX
Root 13 4 3 0 10
sample 1 iiﬁ
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Table 5 Phenol degradation of 15 mixed bacteria

el HNA ]
B& — - Time(h) 10 88 112
Sample T i
B ¥ F o
Phenol concentr- 50.0 41,25 43.75
% ® ation (pg/ml)
Control HOE R
Consumption 0 437.5 812,5
(ug)
B % B
N Phenol concentr- 48,43 40,63 40.0
B & H ation (ug/ml)
Mixed bacteria ¥ o® &
Consumption 78,5 468.5 500.0
(ug)

MR RWBE RS0/ ETt, % WM50%Ft. The original concentration of phenol is 50 pg/ml and
the volume of culture solution is 50 ml,

RTOREEE O BRERNMENFIE, LRERERD: XEHEbRmET D
BRI, X R BN BNk EEIRE R B K.

(D) BEHRBEHARTER
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.HESAFHBEMBEN SEBRENNER T8 KIABER, RH 10/
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Table § Phenol degradation of waterhyacinth and rhizosphere Pseudomonas No.5
¥ B
1 2 8
Average
BAKE
Original 37.4 37.9 39.3
B concentration
10/h0} ) WAL
Concentration 21,8 25.7 23,7
. after 10 hours
Bacteria R
Degradative 41,7 32,2 39,7 37.9
rate (%)
EBAE
Original 37.8 35,8 36.8
EHRRE concentration
lo/hat)E R E
Abacterial Concentration 37.2 35.1 36.0
. after 10 hours
waterhyacinth W
Degradative 1.6 2,0 2,2 1.9
rate (%)
ERWE
A Original 37.5 38.8 41,6
B+ AR % concentration
. 10/h et JE WREE
Bacteria and Concentration 0 2.8 0,1
abacterial after 10 hours
waterhyacinth R
Degradative 100 92,8 99,8 97.5
rate (%)
wp g Concentration unit; pg/ml,
RT ALBRBBRRREEZR
Table 7 The result of artificial root experiment
\\'%%Result BRI 10/0hRE )G VR BERT SR
B Original Concentration Pheriol degradative
Sample T~w._| concentration (ug/mb) after 10 hours (ug/ml) rate (%) ‘
1 36,1 2.5 94,5
9 36.0 0.5 88.5
g 40,6 11,6 71.4
* ]
Average 88,2
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Table 8 The result of orthogona! design experiment and statistics calculation

A4) (B (%) RBE R (W20 & i
Experimental result(%)
1 2 8 4 (subtract 20) Total
1 1 1 1 1 34,7 45,0 56,1 | 135.8:
2 1 2 2 2 9.4 6.2 ~-9.1 6.5
8 1 3 3 3 -12.8 4,7 -9.8 |-27.3
4 2 1 2 8 —4,5 3.1 ~10.3 |-11.7
5 2 2 8 1 -13.1 -2.7 4,6 [-11,2
6 2 8 1 2 -16.9 -19.3 ~18.5 |-54.2
7 3 1 3 2 -6.4 17.3 0.7 | 11.6
8 8 2 1 8 -12,7 ~14,1 -13,2 |-40,0
9 3 3 2 1 - 14,5 - 14,5 -14,7 |-48.7
K 115.0 135,7 41,1 80.9 A=2X3=9715,91 ZX=-34.7
K, =77,0 | -447 | —48.9 | -36.6 | po % (135,82 4 (6.5)% + o+ +
K, -72,1 | —125,7 ~26,9 -79.0 R
Ki 13225.00 | 18414,49 | 1689.21 | 6544,81 . (-43.1)%3 =8709.28
= (-3, 2=44,
Ki 6021.76 | 1998,09 | 2391,21 | 1339,56 C= (- 34.D%=44.60
K 5198.41 | 15800.49 | 723,61 | 6241.00 | A-C=9671.31  df=26
K2+ K24 K2 2444517 | 86213.07 | 4864,42 | 14125,36 B-C=-sc64.68  df=8
1T R+ Ks . . . %1 4-B=-1006.63 df=18
(K*+ K3+ K2)/3x 3| 2716.13 | 4023,67 | 540,49 | 1569.48
ssq 267153 | 3$979.07 | 495,89 | 1524,88

R & i o HE R

Table 9 The result of statistics analysis

b} H H B K * F M| By HF M F
Ttem Degree of freedom Sum of squares [Sum of mean squares
) 2 2671.53 1335,77 10,55°°
B 2 3879,07 1989,54 15,72°°
(&) 2 495,89 247,95 1.96
BE e 2 1524.88 126,58 -
Error e 18 1006,63
Bt 26 - - -~
Total

Ft2520)0.05=38.5
Ft2s2030,01=5.9
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PHENOL DEGRADATION EFFECT OF WATERHYACINTH-RHIZOSPHERE
MICROORGANISH SYSTEM

Le Yi-quan Zheng Shi-zhang Zhou Ji-lun
(Department of Biologys, Fudan University)

Abstract

The result of investigation in situ shows that the abundance and sp-
ecies number of hetertrophic bacteria of waterhyacinth rhizosphere are
greatly increased because of the existence of waterhyacinth,which impro=~
ves the degradation of organic substance, The artificial waterhyacinth-
rhizosphere bacteria system established in the laboratory is more powerful
for phenol degradation than either the bacteria or the waterhyacinth alo-
ne, It has been proved that the system is a symbiotic biological one, The
artificial root used in this experiment shows the importance of physical
factor in phenol degradation in this system, The mechanism and applica-
tion of this system is discussed in this paper,

Key words Waterhyacinth; Rhizosphere bacteriay; Symbiotic biological:
system; Phenol degradation



