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crassifolia Kom.), (Pinus tabulag ormis Carr.), ( Populus davidiana Dode), ( Quercus liaotungensis

Koidz.), (Betulaspp.), (Populusspp.)
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1.4 pH
[6,7]
1.5
11 [ 8] (Lepi-
doptera) ( Clostera anachoreta Fabricius) , ( Coleoptera)
(Pyrrhalta aenscens Firmaire) [6, 7]
N
2 BERGHM
2.1 11
2 : 11 s
1.37x 10° 14.12x 10°
2 11
/ N/ P/ K/ N/ / /
pH -1 -1 -1 -1 -1 -1
(g kg ) (mg- kg™ ) (mg kg” ) (mg- kg ) (g ke” ) (g kg ) x 10°

5.8 6.9 205. 34 295.42 7.08 236.25 4.321 86. 36 6. 30

7.4 8.3 41.21 268.70 10. 38 768. 00 3.926 78. 40 4.68

6.5 7.5 437.89 298. 89 12.93 362. 50 7.10 141.72 2.40

7.2 7.8 57.79 364. 20 11. 33 948. 00 5. 860 117.20 5.30

7.9 8.7 127. 83 62. 40 4.72 690. 00 1. 424 22.00 1.37

8.2 8.6 247.27 152.20 9.25 594.00 6.99 139.70 11.98

, 7.9 8.3 641.55 304.93 15.17 488. 00 6.28 128.13 4.82

7.1 8.1 285.82 220. 40 7.17 804. 00 3.431 68. 60 9.88

7.4 8.1 467.25 355.00 6. 80 462. 00 7.283 145.70 14. 12

7.7 8.4 109.34 256. 50 7.74 366. 00 3.776 75.40 3.37

7.4 8.1 102.15 228.20 5.48 375.00 3.957 75.50 4.42
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: 1. 37% 10° 2.40x 10°
, 11.98x 10° 14.12x 10° 11 pH
C ) N N
2.2
3 (1) C ) ,
(2 , 4.58%
3.49% (3) 11
11.53% 2. 18% 13 14.32% 4.21% '
3 11
B.t
/ B.t
/ B.t. R ® :
B ) ; 1% /9%
40 6. 19 229 7 8 7740 17.5 8/229 3.49
20 4.68 250 4 6 4/20  20.0 6/ 250 2.40
40 2.40 111 3 3 3/40 7.5 3/111 2.70
20 5.30 246 3 7 3/20 15.0 7/ 246 2.84
20 1.37 61 0 0 0/ 20 0 0/61 0
20 11.98 232 1 1 1720 5 1/232 0. 04
20 4.82 81 1 1 1720 5 1/81 1.23
20 9. 88 120 0 0 0/ 20 0 0/ 120 0
20 14. 12 167 2 2 2/20 10 2/ 167 1. 19
20 3.37 209 4 4 4/20 20 4/209 1.91
20 4.42 218 5 10 5/20 25 10/218  4.58
( ) 260 6.23 1924 30 42 30/260 11.53 42/1 924 2.18
® B / @  Bua. I
2.3
11
, 11
4 5 11 42  B.i.
, (B.t. subsp.thuringiensis Berliner, 1915) 1
2.4% ; (B.t. subsp. kurstaki Barjac & Lemi lle, 1970) 5 11.9%;
(B.t. subsp.canadensis Barjac & Bonnefoi, 1972) 9 21.4%;
(B.t. subsp.kynshuensis Ohba and Aizawa, 1979) 4 9.5%; (B-t. subsp.
shandongiensis , 1986) 9 21.4% 14 33.3% ,
( ) B.t. )

6 . 14.3%,
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(2200 3500 % ):1.hal, 2. ha2,3.ha3,4. ha5,5. ha6,
6.xiao12, 7. Tianl5, 8. Tian16, 9. ye19, 10.ye21, 11. Dong 25, 12. he26, 13. Kong28, 14. Xing29, 15. Xing 31,
16. Xing32, 17. Lian 36, 18.Lian37, 19. Lian38, 20. Lian39

4 11
(B.t.subsp.) / /%
thuringiensis 0 1 0 0 0 0 0 0 0 0 0 1 2.4
kur staki 2 0 1 0 0 1 1 0 0 0 0 5 11.9
canadensis 2 0 0 5 0 0 0 0 0 0 2 9 21.4
kyushucnsis 0 3 0 0 0 0 0 0 0 1 0 4 9.5
shand ong iensis 2 0 0 1 0 0 0 0 1 1 4 9 21.4
( ) 2 2 1 2 0 0 0 0 1 2 4 14 33.3
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5 11
V.
B. 1. subspecies 3d 1% /%
hal + -+ 4+ + + + o+ 0 20
ha2 + o+ o+ o+ - + + 4+ kurstaki 90 0
ha3 + o+ o+ 4+ - + + +  shandongiensis 0 0
ha4 + o+ o+ 4+ + + + o+ cunadensis 0 10
ha5 + o+ o+ 4+ + + + o+ cunadensis 0 10
h a6 + o+ o+ 4+ - + + o+ kurstaki 100 0
ha7 + o+ o+ 4+ - + + +  shandongiensis 0 0
ha8 - 4+ o+ 4+ - + + o+ 0 0
Xiao9 -  + + + - + + o+ 0 10
Xiaol0 + o+ o+ + + + 0+ thuring iensis 0
Xiaoll + o+ o+ - + + 0+ kyushuensis 0
Xjaol2 - + + + - + + o+ 50
Xiaol3 + o+ o+ - + + 0+ kyushuensis 0
Xiaol4 + o+ o+ - + + 0+ kyushuensis 10 20
Tianl5 - + + + + + o+ 0 40
Tianl6 + + + + + + 4+ kurstaki 100
Tianl7 - + + + + + o+ 0
Yel8 - + + + - + + o+ 0 20
Yelo + + + 4+ + + + o+ canadensis 50 20
Ye20 + + o+ 4+ - + + +  shandongiensis 0 10
Ye21 + + + o+ + + + o+ canadensis 0 0
Ye22 + + o+ o+ + + + o+ canadensis 20 10
Ye23 + + o+ o+ + + + o+ canadensis 0 0
Ye24 + + o+ o+ + + + o+ canadensis 0 0
Dong25 + + + + - + + 4+ kurstaki 90 0
He26 + + + + - + + o+ kurstaki 100 0
Kong27 - + + + - + + o+ 0 10
Kong28 + + + + - + + + shandongiensis 0 0
Xing29 - + + + - + + o+ 0 10
Xing30 + + + + - + + +  shandongiensis 0 0
Xing31l + + + + - + + o+ kyushuensis 0 10
Xing32 - + + + - + + o+ 0 0
Lian33 + + + 4+ - + + +  shandongiensis 20 0
Lian34 + o+ o+ - + + +  shandongiensis 60 0
Lian35 + - + + - + + 4+ 0 0
Lian36 - + + + - + + +  shandongiensis 0 0
Lian37 + + + + - + + +  shandongiensis 0 25
Lian38 + + + + + + + 0+ canadensis 0 0
Lian39 + + + + + + + 4+ canadensis 0 0
Lian40 - + + + - + + o+ 0 0
Liandl + - + + - + + o+ 0 0
Lian42 + - + + - + + o+ 0 0
0

0
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The Ecological Distribution of Bacillus thuringiensis
of the Northwest Arid Region in China

WANG Xuepin', DAI Lian-yun’, YANG Guang—ying', ZHAN G Wan-ru'
(1. The Research Institute of Forestry, CAF, Beijing 100091, China;

2. The Research Institute of Forest Ecology, Environment and Protection, CAF, Beijing 100091, China)
Abstract: The 260 forest soil samples were collected from 11 natural reserves of the north—
west arid region in China. The soil pH, moisture content, hydrotytic N, efficient P, availabe
K, total N, and organic matter of the soils were determined. The ecological factor of 11 nat—
ural reserves were also investigated. The number and distribution of both Bacillus and Bacil-
lus thuringiensis were surveyed. The 42 strains of B.thuringensis were isolated from the soil
samples. The ratio of the number of the soil samples containing B . thuringensis to number of
total soil samples tested is 11. 53%. T he ratio of the number of B.thuringensis isolated to
the number of sporoforming Bacillus examed is 2. 18% .

Key words: natural reserve; forest soil; Bacillus; Bacillus thuringiensis; ecological distribu—

tion; northwest arid region



