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Diversity of culture characteristics of Beauveria bassiana and the analysis
of strain association with insect host and geographic origin
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Abstract High diversities of micro-germination traits and macro-colony growth characteristics proved to
exist between different strains of Beauveria bassiana. After principal component analysis of these two in-
dex groups the main micro-factors were determined to be the ratio of single germ tube germination
spores the average length of germ tubes and their length variance coefficient. The main macro-factors in-
cluded colony color colony base color colony growth rate and the final pH value after growth in SDY liq-
uid medium for 72 hours. No significant correlation was observed between the micro- and macro- main
factor groups after canonical analysis p =0.1378 . However among them the colony growth rate was
found to be significantly correlated with average germination tube length and the ratio of single germ tube
germination spores. Based on the main factors of each strain cluster analysis was performed to differenti-
ate each of them into sub-groups. Each sub-groups diversity index was then calculated according to strain
geographic origin and original parasitic insect host respectively. The results of comparing Shannon-Wiener
diversity indices indicated that strains from the same geographic location had higher similarity than those
with the same insect host order.
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Table 1 Insect hosts and geographic location of test strains
No. Strains Insect hosts Geographic origins
1 Bbh2 Lepidoptera Dendrolimus punciatus Xuancheng Anhui China
2 Bb4 Lepidoptera Dendrolimus punctatus Xuancheng Anhui China
3 Bb13 Lepidoptera Dendrolimus punciatus Huoqiu Anhui China
4 Bb46 Homoptera Membracidae Kuankuoshui  Guizhou China
5 Bb55 Lepidoptera Kuankuoshui  Guizhou China
6 Bb59 Lepidoptera Amphicerus hamatus USA
7 Bbho1 Lepidoptera Former Yugoslavia
8 Bb73 Hemiptera Pentatomidae Guniujiang Anhui China
9 Bb76 Hymenoptera Formicidae Guniujiang Anhui China
10 Bb77 Homoptera Membracidae Guniujiang Anhui China
11 Bbh88 Coleoptera Curculionidae Guniujiang Anhui China
12 Bbl12 Lepidoptera Yuexi Anhui China
13 Bb114 Homoptera Membracidae Yuexi Anhui China
14 Bb121 Coleoptera Curculionidae Yuexi Anhui China
15 5503 Hymenoptera Ammophila sp. Xianyang Shaanxi China
16 Dm05 Hymenoptera Formicidae Qianshan Anhui China
17 Dm10 Homoptera Membracidae Qianshan  Anhui China
18 Dml2 Hemiptera Pentatomidae Qianshan Anhui China
19 M4 Coleoptera Curculionidae Xuancheng Anhui China
20 M8 Hemiptera Pentatomidae Xuancheng Anhui China
21 MI15 Coleoptera Brachyderes incanus Xuancheng Anhui China
22 M35 Hymenoptera Formicidae Xuancheng Anhui China
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Table 2 Characteristics of germinated spores of Beauveria bassiana after 24 hours
L-S ~
’ ’ Shortage Variance
Ratio of Average Average Average between ..
. . Average length coefficient
Strains single tube . length of length of length of longer and .
of single tube of tube length
spores N longer tube shorter tube germ tube shorter tube 7
xl » pm a3 pm x4 pm x5 pm  x6
Bb2 21.83 £3.49 8.09 £2.97 11.83 £3.82 4.58 +2.62 8.21 £4.36 7.24 0.5311
Bb4 22.24 £2.78 9.43 +3.80 15.00 £5.47 5.04 £3.27 9.89 +6.20 9.96 0.6268
Bb13 8.62 +1.66 19.03 £10.90 24.45 £8.91 10.95 £7.28 18.08 £10.64 13.50 0.5885
Bb46 68.05 £6.45 7.51 £4.17 8.63 £3.10 2.43 £1.19 6.50 +4.13 6.20 0.6354
Bb55 77.98 £3.15 12.23 £5.10 12.69 £4.46 3.39£2.26 9.58 £3.92 9.30 0.6180
Bb59 20.86 £8.59 9.55 +4.41 16.78 +4.87 3.67£1.99 10.06 +1.89 13.11 0.6848
Bbol 48.94 £2.18 10.50 £3.52 12.95 £3.37 4.46 £2.44 9.23 +4.81 8.49 0.5211
Bb73 41.42 £3.30 9.62 +5.09 14.12 £3.03 3.53+1.97 9.14 +6.27 10.59 0.6860
Bb76 44.63 £6.96 10.53 £5.09 16.14 £6.69 7.74 £5.21 11.42 £6.63 8.40 0.5806
Bb77 96.93 £1.81 3.63 £1.09 7.86 £2.99 2.65+1.29 4.64 +£2.92 5.21 0.6293
Bbh88 23.39 £5.31 9.02 +3.58 11.27 +£7.80 3.36 £1.66 7.88 +4.59 7.918 0.5825
Bb112 16.02 £1.87 8.08 £2.78 17.39 +8.60 6.01 +£3.97 10.52 £9.55 11.38 0.9078
Bb114 81.99 +2.26 8.35+4.43 8.78 +4.15 3.30+2.88 6.79 +4.59 5.48 0.6760
Bb121 66.14 £1.34 10.69 +5.41 15.06 £6.74 5.23 +3.68 10.33 +5.93 9.83 0.5741
5503 45.56 £3.58 10.55 £4.64 14.07 £4.64 4.51+£2.77 9.68 +5.72 9.56 0.5909
Dm05 99.08 +0.67 5.89 +3.55 7.75+1.71 1.63 £0.48 5.70 +3.53 6.12 0.6193
Dml10 99.15 £1.18 5.10 £3.00 11.96 £5.90 3.08 £2.82 5.94 +4.59 8.88 0.7727
Dm12 97.50 £2.08 6.72 +3.83 12.96 +6.36 4.63 +3.07 8.00 £5.69 8.33 0.7113
M4 75.39 £5.47 4.46 +1.67 7.00 £2.22 2.64 £1.96 4.70 £2.63 4.36 0.5596
M8 77.16 £2.56 6.95 +2.54 10.08 £2.99 5.17 +2.41 7.43 +3.34 4.91 0.4501
M15 14.08 +1.43 7.65 +£2.26 14.47 £5.81 4.71 £3.04 8.96 £5.75 9.76 0.6417
M35 79.63 £4.15 3.72 +1.89 7.53 £2.14 2.85+1.59 4.74 £2.79 4.68 0.5886

Germinated spores with two germ tubes
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Table 3 Cultural characteristics of different strains of Beauveria bassiana

pH
. Colony color Color code Code of colony Color code of pH 'val%w of Growth
Strains | ’ | ¢ ol " 3 ’ liquid liquid rate
code y of colony morphs 7 iqui . ’
bases 2 medium  y4 medium 55 mm/d 56
Bb2 1 5 3 3 3.69 1.22
Bb4 1 6 4 2 3.62 1.09
Bb13 1 4 4 3 3.92 1.49
Bb46 1 6 4 5 3.47 1.28
Bb55 3 1 3 5 3.28 0.86
Bb59 1 3 4 3 3.82 1.06
Bbol 2 3 4 2 3.66 1.15
Bb73 2 3 4 6 3.51 0.94
Bb76 1 3 1 3 3.90 1.12
Bb77 2 1 4 3 4.48 0.97
Bh88 2 7 3 1 3.47 1.45
Bb112 2 1 1 3 3.73 1.19
Bbl14 1 5 4 4 3.23 1.03
Bb121 3 6 3 3 3.92 0.88
5803 1 2 5 3 3.77 1.02
Dm05 2 4 1 3 4.06 1.08
Dm10 1 6 1 3 3.70 1.12
Dml2 1 1 4 3 3.59 0.98
M4 2 7 3 3 3.41 1.01
M8 2 2 1 3 2.83 1.18
M15 4 7 3 3 3.92 1.08
M35 2 2 2 3 3.79 1.05
4
1996 Table 4  Correlation coefficients among the selected main factors
Indices x1 x5 x7
y1 -0.0066 -0.1099 -0.1017
& Fox 1997 y2 -0.2162 -0.08491 -0.1602
RAPD y5 -0.07137 0.0951 0. 1966
63.6% ~99. ¥6 -0.7906 " 0.6659 " -0.1085
39 1998 ® P <0.05 Means significant level P <0.05
0
p=0.1378
1999 y6
2.2 x1 x5
2 4
93% 1997
x1 x5 sector  Heath et
x7 al. 1995
y1 y2 host specific-
y6 pH ¥5 4 ity Sitch & Jackson 1997 Butt et

2 al. 1995 24
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Wk R FE
Strains Location Host
Bb2 XC LE
Bb4 XC LE
Bb88 GNJ Co
Bb59 USA LE
Bb112 YX LE
M15 XC Cco
Bb13 HQ LE
Bb76 GNJ HY l
5503 XY Y —
Bb73 GNJ HE
Bb61 YGS LE
Dm05 Qs HY T
Dm10 Qs HO
Bb77 GNJ HO —
Dm12 Qs HE ——
Bb46 KKS HO
Bb121 YX Co "—I
Bb55 KKS LE
P )
M35 XC HY
Bbl14 YX HO
M4 XC Cco
1
Fig. 1 Nearest-neighbor dendrogram of different strains
XC GNJ YX HO XY 0S8 KKS YGS LE
(0{0] HY HO HE

Location XC Xuancheng County GNJ GuniulJiang nature reserve YX Yuexi County HQ Huoqiu County XY Xianyang City
QS Qianshan County KKS Kuankuoshui Nature Reserve YGS Former Yugoslavia. Host LE Lepidoptera CO Coleoptera HY
Hymenoptera HO Homoptera HE Hemiptera
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Table 5
graphic locations and original hosts

Comparison of diversity indices associated with geo-

Group Geographic location Original host
Group 1 0.521 0.260
Group 2 0.452 0.452
Group 3 0.244 0.452
Group 4 0.469 0.673
Average 0.415 £0.103 0.459 £0.168
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