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Effects of enhanced UV-B radiation on population quantity dynam-
ics of weeds,soil macroanimals and wheat aphids in the wheat field

ecosystem

LI Yuan! , WANG Xun—LingZ (1. Dept. of Environmental Science Yunnan Agricultural University . Kunming
650201,China; 2. Dept. of BiologysLanzhou University , Lanzhou 730000,China)

Abstract : Influences of enhanced ultraviolet radiation(UV-B,280~315nm)on population quantity dynamics
of weeds,soil macroanimals and wheat aphids in the wheat field ecosystem were investigated , Under UV-B
radiation,species number and population quantity of weeds and soil macroanimals decreased ,species diver-
sity changed. total biomass of weeds reduced. UV-B radiation decreased population quantity of wheat
aphids,which were significantly correlated with HCel,soluble protein content,CHO and the concentrations
of Mg and Zn in wheat leaves. UV-B radiation resulted in significant increase of the concentrations of Mg.
Fe and Zn in wheat aphids and wheat leaves.
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1 UV-B (kJ/m?) (ind/m?)
Table 1 Effects of UV-B radiation (kJ/m?) on population quantity dynamics(ind. /m?) and species diversity of weeds in

spring wheat

1996 1997

Tillering Elongation Flowering
Species Tiollering Elongation

0 2.54 4.25 5.31 0 2.54 4.25 5.31 0 2.54 4.25 5.31 0 5.31 0 5.31

O} 183 195 219 56 148 99 128 76 112 56 100 96 143 37 51 39

® 412171 208 235 240 116 123 164 100 64 76 83 274 175 97 103
® 44 32 4 20 44 43 9 47 72 16 4 12 4 1 7 10
® 87 29 28 13 32 32 36 9 25 24 31 4 2 1
139 68 60 5 44 47 36 32 32 55 44 7 1 4 1
® 9 8 1 1 1
5 8 11 4 4 3 1
8 4 12 12 7 4 1 1 2 1
8 5 4 1 1
© 5 1 4 3
D 4
12 1 1
® 10 8 5 6 8 7 6 5 8 6 4 5 9 6 9 7
@ 892 515 519 341 536 345 339 328 353 218 224 225 436 216 166 156

® 1.32 1.12 0.639 0.857 1.11 1.03 0.858 0.690 1.19 0.929 0.554 0.739 1.32 0.93 1.56 1.19
® 94.5 38.1 32.4 24.6 30.9 29.3 18.4 11.9 37.9 17.8 16.6 21.2 225.4 145.2 8lL.6 92.2
® 1.50  1.50 1.18 1.02 1.51 1.58 1.39 1.29 1.60 1.55 1.12 1.22 1.859 1.571 1.10 0.95
B 0.291 277 0.354 0.506 0.293 0.236 0.295 0.332 0.234 0.229 0.350 0.337 0.502 0.068 0.443 0.500
® 0. 650 721 0.733 0.569 0.726 0.812 0.776 0.802 0.769 0.835 0.808 0.758 0.391 0.318 0.501 0.489
@ 18.76 15.56 10.36 6.92 27.48 23.72 14.40 12.72 27.96 23.96 14.36 13.12 25.55 22.49 21.44 19.18

(DCapsella bursa-pastori(L. YMedic ~ @Chenopodium glaucum L. S Ixeris chinensis L. WSolanum nigrum L. B Eragrostis
pilosa (1. ) Beauv. ©) Stelleria media (1..)Cyrillus (@) Calystegia hederacea Wall. ® Chenopodium album 1.. Q) Veronica
didyma Tenore (0 Brassica campestris L. (DViola odorata L. 12 Lagopsis supina 13S(ind/m?) DN (ind/m?) @ Duc
@Ni OH BD BE @g/m®)
2 UV-B ( /m?) (1997
Table 2 Effects of UV-B radiation on population quantity dynamics(ind/m?) and species diversity of soil macroanimals

in spring wheat(1997)

Tillering Elongation Booting Flowering
Species
0 5.31 5. 31 0 5. 31 0 5.31
Oligochaeta opidthopora 32 4 15 16
Formicidae 16 24 44 22 12 116 48
Lithobiomorpha 5 24 9 4 8 12 3
Araneida 3 12 8 4 4 4 16
Crustacea 4 4 9 20
Other 116 112 24 40 32 15 32 21
S(ind/m?) 5 5 6 3 5 4 5 4
N (ind/m?) 172 176 104 68 68 36 184 88
Dy 0.777 0.774 1.077 0. 434 0. 948 0.937 0.767 0.670
N; 21.86  14.98  10.69 7.18 9.21 4.98 15.57  10.21
H 0.972 1.100 1.517 0.846 1.335 1.281 1.097 1.098
D 0. 496 0. 444 0.262 0. 466 0. 305 0.278 0. 441 0. 382

E 0. 604 0.683  0.847 0.770  0.829 0.924  0.682 0.792
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Table 3 The regression analyses between population quantity (y,ind/m?)and population increase days (x,d)of wheat
aphids
UV-B
. 1996 1997
(kJ/m?)
Yo=3428. 6609263
0 Yo=211.412"312(r=0.9697,P<C0. 01)
(r=0.9733,F=21.41,P<C0.01
2.54 Y, =144. 382132 (+=0. 9559, <C0. 01)
4. 25 Y,=82. 422" 12(»=0. 9503,P<C0. 01)
) yi=1117. 4278
5.31 Y3=53. 632" (>=0. 9496, P<C0. 01)

(r=0.9490,F=14.17,P<0.01)

4 (1996 )
Table 4 Linear correlation coefficients between population quantity of wheat aphids and leaf quality and leaf nutrient

concentrations in spring wheat(1996)

N p K Mg Fe 7n
Stages CHO (%) Protein(%) Fibre(%) %) %) %) %) (mg/kg) (mg/kg)
® —0.9784* 0.9962* * —0.9996* * 0.8228 —0.9009 —0.9927** —0.8568 —0.9983" *
@ —0.9858* 0.9311 —0.8998 —0.7149 —0.9101 —0.6942 —0.9876* —0.9342 —0.9554"

0.9671* 0.9861* —0.9791* —0.8998 —0.2507 —0.7813 —0.8775 —0.9066 —0.9622"

*

s % % P<<0.05  0.01 ,n=4. % , * % Significant at P<Z0. 05 and 0. 01 ,respectively,n=14

(DTillering ; @ Elongation ; @) Flowering ,



5 UV-B Mg.Fe Zn %) ( ,1997 )
Table 5 Effects of UV-B radiation on concentrations( % )of Mg.Fe and Zn in wheat aphids and leaves at wheat flowering

(1997

Aphids Leaves
Elements 0 kJ/m? 5.31k]J/m? Change (%) 0kJ/m? 5. 31k]J/m? Change (5)
Mg 0.17b 0. 25a 47. 06 0. 32b 0. 37a 15.63
Fe 0.11b 0. 19a 72.73 0. 095b 0. 14a 47. 37
Zn 0.012b 0.017a 41.67 0.0025b 0.0027a 48. 00
*asb P<0.05 , LSD ,n=23.a,b express significant different at P<C0. 05 according to
LSD,n=3,
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