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Chromosomal aberrations induced by sulfur dioxide hydrates in Vicia faba root tips
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Abstract Sulfur dioxide SO, is a common air pollutant which could inhibit plant growth influence photosynthesis and
injure micro molecular in plant cells. For this reason the chromosomal aberrations induced by hydrates of SO,— sodium
bisulfite and sodium sulfite mixture 3:1 mmot L'/ mmot L™' were investigated in Vicia faba broad bean root tips.

Dry broad bean seeds were soaked for 24 h in distilled water at 23°C and allowed to germinate between two layers of
moist cotton. When the newly emerged roots were of 1.00 —2.00 c¢m in length they were used in the test. The negative
control was incubated in distilled water. Bisulfite groups were exposed to bisulfite-sulfite solutions for 12 and 24 h
respectively in the range of 0. 20 —15. 00 mmol/]l. For chromosomal aberration assay the roots were incubated in 0. 05%
colchicine for 5 h then fixed in 1:3  V/V aceto-ethanol solutions. They were digested in the solution of 2. 5% cellulase
and pectinase and harvested as cell suspensions. The cell suspensions were dropped on slides to make chromosomal
samples. After staining with Giemsa solution aberrations of chromosomal structure and number were examined through
microscopy. For anaphase aberration assay Vicia roots were soaked in the fixative directly after treatment. When slides
prepared for microscopic examination the roots were hydrolyzed in 1 mmol/1 HCl and stained with Schiff reagent and then
mitotic zone from well-stained root tip were immersed on a clean slide and squashed under a cover glass.

Present results showed that sulfur dioxide hydrates caused aberrations of chromosomal structure and number.
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Frequencies of chromosomal structure aberrations both chromatid-type aberrations and chromosome-type aberrations
increased significantly as well as aneuploid after seedlings exposed to sulfur hydrates over a range of 0.20 to 15.0 mmol/L.
Deletions fragments and other complex aberrations such as rings  chromatid and chromosome dicentics and
translocation were found on metaphase slides after Vicia roots exposed to the hydrates while abnormal chromosome
behavior including lagging bridge and fragment appeared during division. These results indicated that SO, hydrates induced
chromosomal breakage and inappropriate chromosome fuse in V. faba root tip cells which destabilize the orderly
transmission of genetic information to the next generation of cells and lead to the destroy of genetic stability and genome

instability. Results of the present study suggest that SO, is one of the mutagenic and clastogenic agents in the environments.
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Table 3 Abnormal chromosome behavior in Vicia roots exposed to sulfur dioxide hydrate for 24h
Treatment Concentration mmol/L Bridge %o Laggards %o Abnormal chromosome %o
Negative control 0 0.16 0.45 0.61
S0, S0, hydrates 0.20 0.31 0.71 1.02
0.60 0.40 0.97" 1.37*"
2.00 0.38 0.84" 1.22**
6.00 0.49 0.93° 1.42*
1
2
3
1
2
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Fig. 1  Chromosomal aberrations induced by sulfur dioxide hydrates in Vicia faba root tips

1. Abnormal anaphase 2. Chromosomal fragment 3. Micronuclei 4. Chromosomal bridge 5. Normal
anaphase 6. Chromosomal laggard 7. Rings and gaps 8. Bicentromere chromosome
and ring 9. Normal karyotype 10. Translocation 11. Duplication 12. Deletion
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Spatiotemporal distribution of ectomycorrhizal fungi in Pinus yunnanensis forests
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Abstract Ectomycorrhizal EM fungi from Pinus yunnanensis forests a dominant vegetation type in central Yunnan and
adjacent regions were sampled from 2000 —2005. A total of 834 mushroom collections representing 211 taxa in 39 genera
and 27 families were obtained and identified. Of these Russula Boletus Lactarius Suillus Tricholoma Cantharellus and
Thelephora were the dominant genera. Our ecological surveys indicate that EM fungal fruiting and distribution patterns are

strongly affected by climate e.g. air temperature and precipitation  vegetation e.g. stand age crown density and
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1 SO, 12h

Table 1 Chromosomal aberrations of structure and number in Vicia faba root tips exposed to sulfur dioxide hydrates for 12h

No. of cells with chromosomal structure aberration No. of cells with abnormal chromosome number
. Total
Concentration :
aberration
mmol/L cl atid Ch omal 11 10 9 %
rromatt romosoma Gap Deletion Translocation 11 Chr. 10 Chr. 9 Chr. Total v
fragment fragment
0 1 2 2 1 1 2 1 1 4 10.12 +4.01
0.20 1 2 3 0 0 3 1 0 5 13.52 +6.17
0.60 3 3 3 1 0 7 0 0 9 20.41 £6.10*"
2.00 4 2 9 2 3 7 2 1 10 29.64 £7.11 "
6.00 3 5 2 0 0 8 2 1 13 23.26 +6.08 **
% p<0.05 # % p<0.01 the same below Chr. chromosomes
2 SO, 24h
Table 2 Aberration of chromosome structure in V. faba root tips exposed to sulfur dioxide hydrate for 24h
Chromatid aberration frequency % Chromosome aberration frequency %
. . Total CA
Concentration .
VL frequency
mmo Fragment Deletion Gap Total Fragment Deletion Gap Total %
0 0.53 0 0.89 1.42 2.68 0 0.49 3.17 4.49
0.20 2.88"" 2.77 1.92* 7.57** 19.23** 0.96 5.77* 25.96 %" 33.53*"
1.00 4.34" 1.74 7.50*" 13.58 " 22.22* 1.39 4.17* 27.78 %" 41.36""
2.00 5.00"" 4.00 8.00"" 17.00 ** 25.15** 0 0 25.15*" 42,15

15.00 2.38" 1.19 5.95* 9.52** 28.57** 0 0 28.57*" 38.09 "
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