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Effects of UV —-B Radiation on Population Dynamic and Diversity of 40 Wild Sugarcane

( Saccharum. spontaneum L. ) Clones Rhizosphere Microorganisms

ZU Yan-qun, WEI Lan-fang, YANG Ji-long, LI Yuan

(College of Resources and Environment, YAU, Kunming 650201, China)

Abstract: Field studies were conducted for a season to determine potential for alterations in the population quantity dynamics and
diversity of 40 wild sugarcane clones ( S. spontaneum L. ) rhizisphere microorganisms under an enhanced ultraviolet - B (UV - B,
280 ~ 310 nm) radiation. 40 wild sugarcane clones were collected from different latitude and altitude, and had different UV — B
background. The supplemental UV — B radiation was 5. 00 kJ * m =2, simulating a depletion of 20% stratospheric ozone at Kunming
(25°N, 1950 m) . Plants were irradiated for 7 h daily from 45 DAP to ripening stage, centered around solar noon. Out of 40 wild
sugarcane clones rhizosphere microorganisms tested, the quantity of bacteria, fungi and actinomyces were decreased by UV — B ra-
diation and the lowest were in the beginning of ripening, tiller stage and elongation stage, respectively. The inhibition on bacteria was
increased with the developmental stages. The order of inhibition of UV — B radiation on microbe was in an order: bacteria> fungi>
actinmyces. UV — B radiation may change root secretion of rhizosphere, such as flavonoid, tannic substance, and lignin, and then
indirectly affected the population quantity of rhizosphere microorganisms. The index of microbial diversity increased under UV — B
radiation and the most changes were in tiller stage. The reason was that the bacteria quantity decreased and the change of bacteria
quantity had the dominant influence on the total quantity of microbe and indicator of microbial diversity. In general, UV — B radiation
decreased the population quantity and increased diversity of 40 wild sugarcane clones.
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Table 1 The original place and background characteristics of 40 wild sugarcane clones
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Table 2 The effects of enhanced UV — B radiation on bacteria quantities of wild sugarcane in the soil

P rBERI(S H 20 H) MPR#I(7 H 28 H) Rwii(o A s H) || F%  28EWI(GS H 20 H) k(7 H 28 H) lwi#i(o A s H)
1 ~45.58" 1.67 -68.25" 21 ~68.99" 82.8" -12.96
2 -86.8" 278.46" " - 12.66 22 -50.94 0 -18.33
3 -33.5"" 79.78" -52.48 23 -36.67 —44.2 -16.18
4 ~74.58"" - 60.44" -85.82" 24 -19.35 12.74 ~83.54"
5 -76.14"" -28.33 -35.96 25 -82.25" - 14.91 ~53.88"
6 -19.18 - 66.83" -178.22" 26 ~96.87"" -12.12 -88.8"
7 66. 67 30. 57 -57.73 27 -84.51"" 33.03 -51.3
8 25 - 66.37" -84.03" 28 -81.67" -53.7" -23.58
9 -48.98 -12.72 -61.63 29 -82.57"" ~26.65" - 16.49
10 -36.71 -58.55" 27.22 30 -80.71"" -73.33" -22.3
11 -36.36 -83.78" -13.58 31 -88.75"" -20 -76.81
12 -35.9 -27.2 -6.33 32 - 68.65 -73.52" -67.73"
13 ~45.45 -23.3 -81.23" 33 -5.38 40.5" -17.14
14 -46.05 134.88" " -82.37" 34 27.69 -53.57 -45.26
15 -40.3 ~61.94" -61.19 35 -81.66" -81.85" 31.55
16 -26.79 -70.59" -69.7" 36 -85.56" - 66.46" ~27.43"
17 ~65.75" -24.64 - 40. 69 37 -84.12" -60.1" 6.25
18 -5.89 -6.15 ~76.8" 38 -83.38" -45.51" ~57.95"
19 466.67" " ~85.48" - 86 39 -11.73 - 80.29" - 14.81
20 624.56" " -76.11° - 48.78" 40 - 16.59 -61.94" ~46.62
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Table 3 The effects of enhanced UV — B radiation on fungi quantities of wild sugarcane in the soil (% )

P rEEG 20 H) MG A 28 H) WO A5 H) || 55 SBEG H 20 H) MBI A 28 H) s H s H)
1 186.99° -76.5" -91.82" 21 -71.59 -68.7" -10.58
2 -94.17" -49° -91.31° 22 0 -31.69 150. 37"
3 -65.43" 71.43° -15.41° 23 -3.77 -56.31° -35.39°
4 -47.68" -75.2° - 10. 66 24 —-48.45 -40.29° 39.02
5 —-68.22° 111.11 -93.24" 25 -59.2° -37.42 -8.13
6 -1.56 -53.92" -57.4° 26 25.62 178.4" -65.59"
7 -50.5 75.69° -17.05 27 -53.76" -40.85 -7.19
8 - 16. 67 —-81.82" -42.93" 28 -58.96" -69.47 -52.07"
9 51.72 58.73° 113.49° 29 -66.05" 1.41 -22.01°
10 -34.21 - 18.54 -94.49° 30 0 -63.08" -2.70
11 -40 -8.39 -7.18 31 -55.37° 16.3 -92.97°
12 -2.44 -8.16 -16.59 32 -84.86" 91.95" 12. 82
13 -61.95 -55.5" -45.28" 33 -47.17" -1.36 -94°
14 -21.57 -55.74 -97.03"" 34 -59.17° -2.72 -54.81"
15 —-26.47 -40.88" -86.56"" 35 -22.54 111.85° " -21.43
16 —-46.43 60. 17 -20.32 36 -68.85" -50" -55.91"°
17 -69. 82 -9.24 -83.07"" 37 2.46 -76.67" 22.82
18 -48.39 -47.1° -14.38 38 -46.05" -49.27° -73.68"
19 -50 43.1 -0.42 39 -67.07" -50.72 -5.68
20 0 -31.56" -21.46 40 -65.57" 139. 66 33.01
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Table 4 The effects of enhanced UV — B radiation on actinomyces quantities of wild sugarcane in the soil (% )

P rEE(S 20 H) I 28 H) WO A5 H) || PSS SEEHG A 20 H) MEW(7 28 H) sdwiiio H s H)
1 -19.3" ~11.99° -75.33" 21 -78.81" -25.68 -16.3
2 -26.8" —44° -69.93" 22 -90.11" -39.93" -26.54
3 -34.62" -72.73" -13.55 23 82.76" -81.08" -57.72"
4 -59.73"" -40.58" 318. 14" 24 -35.05 40 -23.6
5 -58.36" -22.86 346.88" " 25 ~18.92°" - 64.19" -29.18"
6 211,117~ -12.5 368.31"" 26 —47.127" -61.36" -12.41
7 -22.84 -94.01"" -17.96 27 -37.75°" - 60.28" —41.74"
8 -15.38 -8.33 50. 45 28 105.97° -31.48 ~63.84"
9 -36.24 362.5°" -31.82 29 -27.89" -55.12" 62.4"
10 -41.09" 108. 78" 23.35 30 -47.99"° -81.08" - 14.86"
11 -2.1 -7.29 -11.2 31 -23.58" -81.67" -21.93"
12 -5.8 -8.19 -25.32 32 -8.26 -80.25" -98.15""
13 -12.8 -58.67" ~74.82" 33 22.81° -178.36" -94.22%"
14 -16.13 —47.54" -32.3" 34 -43.25" - 46. 64" -90.69"
15 -75.95" -60.52" - 41.59" 35 -23.94" -15.31" -92.4""
16 —-43.82 5.36 50.94" 36 -36.66" -50" -88.55""
17 -67.31° - 18.45 16.25 37 -39.05" - 16.67 -72.59""
18 ~96.56"" -55.33" 32.43 38 -61.94" -18.98 -71.66""
19 -62.75" 74.67" -83.57" 39 -16.5 -26.13 -5.42
20 8.05 ~31.64" -33.03" 40 11,11 -61.6" 50
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Table 5 The effects of enhanced UV — B radiation on the indicators of microbial biodiversity of wild sugarcane in the soil

P rBEWI(S A 20 H) K7 A 28 H) sl (o H s FD|| % 4rBEli(s H 20 H) k(7 H 28 H) (o H s H)

1 61.83 -23.43 - 40.28 21 -23.14 -73.81 0

2 3.42 -68.6 -67.05 22 -39.56 -29. 46 37.63
3 -19.53 -45.51 31.19 23 -0.57 -36.39 ~11.49
4 50. 49 8.15 125. 84 24 -7.41 -21.34 81.52
5 37.76 29.48 3.02 25 124.25 -42.53 33.47
6 14.48 72.03 547. 46 26 713. 69 26.22 158. 34
7 -19.04 -60.97 18.28 27 50. 12 -62.62 17. 00
8 -11 40.55 229.18 28 143. 68 15.58 -25.81
9 21.80 61.76 61.27 29 138.4 -10.3 15.73
10 -2.88 150. 26 —45.84 30 127.97 0 9.45
11 12.24 120. 23 1.96 31 258.31 -33.6 - 66.97
12 16. 66 19.36 -7.82 32 26.95 357.03 10. 09
13 4.63 -25.10 45.08 33 5.94 -72.32 -29.87
14 14. 63 -70.31 ~11.14 34 -41.30 35.20 -31.91
15 -6.17 11.36 -8.33 35 163. 62 404. 24 -32.01
16 -11.25 106. 14 72.13 36 128.95 22.76 -26.70
17 -1.65 6.76 -23.10 37 180. 83 —4.11 69. 17
18 -11.22 -40.36 20.52 38 98.03 8.16 -12.04
19 -78.97 644. 49 27.20 39 -11.72 142. 82 -0.89
20 -175.61 30.33 5.75 40 -8.02 95.45 9.65
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