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Abstract: Phages are abundant and ubiquitous in nature, and are therefore important components of microbial
communities. The investigation on the survival environment of bacteriophage in the nature might lay a foundation for the
further study on regulating function of phage in the microecological environment. To understand the ecology of
mycobacteriophage , we collected different types of soil samples from three areas in China to determine the isolation rates of
phages and analyzed the relationship between isolation rates and four affecting factors in this study. The mycobacteriophages
were isolated from 50 soil samples with mixed lyosol of citric acid and disodium hydrogen phosphate dodecahydrate as
extractant. The isolation result was detected by the double agar method and dipping method. At the same time, pH value,
moisture, organic carbon level and cation exchange capacity of samples were measured. Thirteen strains of
mycobacteriophages were isolated and named from CJAUS6 to CJAUS1S. The morphological observation under the
transmission electron microscope showed that, all the isolates have a regular icosohedron head [ (86.5+5.83—108+23.2)

nm X(83.2+3.04—93.2+5.92)nm | and a contract tail [ (73.0+8.36—87.7+1.86)nm x(19.3+1.44—30.7+8.78)
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nm]. So they can be classified as a member of the order Caudovirales and the family Myoviridae. The isolation results from
five types of soils indicated that the isolation rate (41.2% ) from dark brown earth was highest, followed by yellow brown
earth (25.0% ) and drab soil (16.7% ), while no phages were isolated from the heilu soil and brown earth samples. The
reason might relate to three factors as follows: firstly, the organic carbon level is the most in the dark brown earth;
secondly, the influence of weathering and eluviatin on dark brown soil is weaker than that on yellow brown earth and drab
soil ; thirdly, the dark brown earth in this paper was affected by microclimate. In order to know the relationship between the
isolation rate and affecting factors, the two-dimentional coordinates graphs were drawn by means of Microsoft Office Excel
Software. The result showed that the isolation rate was the highest when the pH value was between 7.45 and 7.95, and
moisture was between 13.7% and 21.7% , and the curve of their relationship was expressed as a same inverted " V" form.
When the cation exchange capacity was between 20. 8cmol/kg and 28. 6¢mol/kg, the isolation rate had a positive proportion
with cation exchange capacity. It is supposed that the way in which cation exchange capacity affects isolation rate might
attribute to the change of concentration and composition of anions and cations in the soil solution. And we found the
concentration and composition of anions and cations is proportional to the adsorption quantity of phages. There was no
obvious correlation between the isolating rate and organic carbon capacity. The results indicated that the soils types and
physical and chemical properties of soils might contribute to the isolation rates of mycobacteriophage. Further work will be
performed on the relationships between bacteriophage pl and soil pH values, and between water content in soil and the titres

of host bacteria.

Key Words: mycobacteriophage ; soil ; isolation rate
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BRI 2,

F1 X TEREBREBUMR

Table 1 The type, physics and chemistry properties of soils used in the experiment

FkE ALK FokE ALK

L KA pH {1 Water Organic C CEC P KA pH {5 Water Organic C CEC
No. Types pH value o (/kg) / (cmol/kg) No. Types pH value o (&/ke) (‘emol/kg)
1 5 e 8.02 20.0 58.4 24.8 26 pig=s:d 8.56 16.2 40.1 23.7
2 A e 8.33 15.4 51.6 22.9 27 pig=s:d 5.33 13.6 23.0 23.2
3 17 35 7.77 21.6 41.0 26.9 28 HRRE 9.56 16.3 15.2 26.3
4 1Y s 8.20 18.3 54.0 25.6 29 HRRIE 5.68 14.5 12.6 24.2
5 iy s 6.78 15.8 38.9 26.6 30 B 5.60 15.2 21.0 22
6 729 173514 5.98 19.4 40.2 26.2 31 Gy 8.51 15.8 38.7 24.1
7 729 173514 7.39 21.3 69.3 25.1 32 A 5.4 17.8 23.5 25.6
8 i dE 8.15 17.6 43.6 25.4 33 Eigzs:d 7.21 14.6 32.1 23.9
9 i 8.06 18.9 37.4 24.3 34 Cigese ] 4.56 13.9 12.0 21.7
10 it 7.7 16.2 43.5 24.5 35 jgis: 4.70 13.8 14.8 20.8
11 A e 7.38 16.7 42.3 22.5 36 B 9.02 17.3 21.4 23.5
12 iy 73514 8. 14 20.6 59.9 23.9 37 B+ 7.86 15.7 12.6 25.6
13 5 i 192 7.30 20.7 69.6 29.1 38 B+ 6.78 14.6 20.1 18.2
14 g A 8.02 20. 1 45.2 31.4 39 1 7.23 12.6 11.5 21.5
15 A e 8.39 18.2 40.8 24.7 40 ES o 8.36 11.5 24.7 21.1
16 |9 35 7.95 16.9 104.8 31.8 41 (ol 7.58 14.3 32.3 19.3
17 iy Z3E 6.86 16.6 58.9 21 42 5+ 10.23 15.4 13.4 24
18 R 4.26 18.5 32.6 23.5 43 #+ 6.75 16.3 21.5 24.9
19 pigri 6.72 15.6 23.5 21 44 5+ 10.13 18.6 11.4 23
20 i 4.73 17.2 11.3 21 45 Bhit 7.42 10.7 16.2 25.7
21 I 3.45 14.5 215 20.9 46 ¥t 7.10 12.4 23.5 23
22 i 6.83 16.8 32.6 28.1 47 st 6.89 14.5 12.5 23.6
23 b 4.31 17.6 12.6 23.2 48 et 8.78 16.8 40.1 26.1
24 R 7.26 19.2 39.8 27.5 49 LES o 6.68 13.2 12.8 23.6
25 g 5.80 15.6 20.6 25.7 50 1+ 7.53 17.6 34.2 25
*2 HBETEEEHXN
Table 2 The size of mycrobacteriophage viewed by transmission electron microscope
s i *i K JER I
Original number Name Head length Head width Tail length Tail width
/nm /nm /nm /nm
2 CJAUS6 95.8+5.83 87.5+3.18 82.2+2.34 19.3 +1.44
4 CJAUS7 86.9+4.15 83.2 +3.04 73.0 +8.36 27.3+7.69
6 CJAUSS 108 +23.2 91.3+6.18 83.3+14.6 23.6 +3.59
7 CJAUS9 99.7 +7.59 93.2+5.92 82.1+11.7 27.0+1.82
12 CJAUS10 92.9+3.98 89.6 +2.80 84.5+4.54 30.7 +8.78
15 CJAUSI11 86.5+2.63 85.0+2.82 84.5+2.84 22.0+1.36
17 CJAUSI2 95.0+6.31 91.6+1.66 77.3+£5.71 23.0+2.26
22 CJAUSI3 94.7 £3.56 90.6 +2.62 76.8 £3.26 25.6+2.13
24 CJAUS14 90.9 +2.02 88.0+2.89 85.7+3.60 24.5+1.00
26 CJAUSI5 92.3+1.35 89.4 +3.12 75.4 £0.98 26.4+1.52
31 CJAUS16 97.1+3.06 91.1+2.86 87.7+1.86 23.5+1.85
48 CJAUS17 88.4 +2.37 87.1+2.37 87.1+2.37 24.2+0.55
50 CJAUSI8 94.7 £3.26 90.3 +1.02 80.3+4.10 24.3+2.03
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Fig.1 Plaque of CJAUTES10 detected by using double-floor Fig.2 Morphology of phage CJAUSI2
method
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Fig.3 The relationship between pH/moisture content of soil and isolating rate
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Fig.4 The relationship between organic matter/CEC of soil and isolating rate
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TRIEEE , AR pH B2 SE MR WG TR R 7 BRI B ZE R R

fl A 4 RN P A A v TR AR A ORI T ) b R RN S BRI R 5 g, 1 EL A5 (4 M 36 04 4L o
AL A AR R LA A A A A O R — SR B AT O A AR B R ) DR A K R A ML
i S B IR AR A A A A R, & 3 R BUK N 18. 7% —19. 7% I 43 B e 7 (66. 7% ), iX 7]
RS PR R A B[] 5 K S B A 19. 7% B, i 2 TR T 7 SR 0 2 W vy b SR RS B BRI T i SRR T B0 i
BRI 1 SRS BRI R R AR S XK A3 T 2 R M N AR R 4y B . A PR OR  FK i
TE 40% LAY, 4B 2 B 25 7K 2 X R AR I A AR S (L 28 38 A A — 98 455 0 o b 400 T 1940 5 W DR 40 T 10 o 25 5
AN, —RE TR N, 5 7K R 4 A nT AR i E A K L AL, T B AR T A SE TR ) ikt
PR AR S AR A R TR A B, B A X AT BB K R < 18. 7% I 43 B S K T R 4
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AR R ITLE . B R LR 1 AR S T TR RUR, TGN S BRI B AR B, HL A LR
ARG S TR AR R 2 A LR R A R T R R AR A B R BARAR I S
O3 B R KR MLBG 5 1 195G 22 0 AT 28 BH 2 B R AT AL IS (9820 ) I JC B AR fb B (T 4) A1 Tl
AL (A Rl WA LA S e B W B S R AN — 30 2 TR LR A IR R T 2T A LT
FEPEST O SE SR R Al SR SR R R A R S A TR R AR

CEC =5 B 1o MAOAR - e Y A0 e 3 AN BH S 1 4 A i 40 5 W) - 9 X W T R A I B, — B 5+
X695 75 0 R RS A I G 2R, mT AU AN CEC 35 2 5 14 398 v 20 85 380 0T B k1 A ) ABE R AR N 35
HX HUR IR TR G . A0 4 FioR  AHF5E i BEMEARR AR L H EEE 20. 8—28. 6cmol/kg Z 0], 7 LTI Y,
SYESRIE CEC AT e
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