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Effects of enhanced UV-B radiation on the growth of some crops
AN Li-Zhe"*,FENG Hu-Yuan'?, WANG Xun-Ling' (1. School of Life Science  Lanzhou University
Lanzhou,730000,China;2. State Key Laboratory of Frozen Soil Engineering . LIGG,CAS , Lanzhou 730000)

Abstract: Five cucumber cultivars (Cucumis sativus 1.. ), seven tomato cultivars (Lycopsicon esculentum
Mill. ) ,soybean[ Glycin max (L. )Merr. ],bean (Phaseolus vugaris L. Jand watermelo (Cucumis melo L. cv.
huanghemi)were investigated on their growth responses to simulating enhanced ultraviolet-B(UV-B,280~
320nm) radiation (T, = 8. 82kJ/m*. d, T, = 12. 6k]/m*. d and CK = 2. 2k]J/m?*. d) under greenhouse condi-
tions. After 25 days,leaf area(LA),leaf dry weight (LDW),total dry weight (T'DW) ,plant height (PH),
special leaf weight (SLW) ,epicotylar length (EL) .girth of cotyledonary node (GCN)were measured. The
results indicated that intraspecific and interspecific difference were significant. Enhanced UV-B radiation
induced changes in morphological character,the reduction of biomass,plant height and leaf areas,the in-
crease of special leaf weight and the inhibition of epicotylar growth. and finally lead to the reduction of RI
(RI<C0).Of the cultivars,Jingchun 3 was the most sensitive to UV-B irradiance compared with other cu-
cumber cultivars and ganfeng 2 more tolerant than other ones. Similarly,the most inhibition to Longfan 3
in tomato cultivars was observed and longfan 7 was more tolerant cultivar. UV-B radiation inhibited the
girth of cotyledonary node of tomato cultivars. But Longfan 5 did not show significantly change statistical-
ly. It is unclear that the growth of soybean under 7', treatment significantly increased. It could be infered
from the results that intraspecific and interspecific difference were due to different morphology .structure,

the metabolic levels,hereditary characteristic and adaptive ability to UV-B stress.
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Table 1 Intraspecific response of 5 cucumber cultivars to UV-B radiation (»=20,mean+SE)
o - LDW TDW LA SLW PH EL
Cultivars Treatment ) . RI
(g) (g) (cm?) (mg/cm?) (cm) (cm)
s CK 3.3240.21* 5.9540.08 99.146.5° 335419 12.241.2¢° 2.75+0.19
Jinchun 3 T, 2.9940.11* 5.002£0.1> 91.743.4* 36610 10.241.1% 2.51+0.20 —49
T, 2604-0.18" 4.3040.22° 69.04-8.7° 3768 9.04+0.7" 2.2440.23 —84
CK 3.064-0.07" 4.4040.18" 94.544.2° 29844 9.741.3  3.440.38
Changchun T, 2.500. 15" 3.97+0.24%> 83.845. 7% 29845 9.040.5 3.5+0.29 —28.3
mici T, 2.40£0.09" 3.804+0.12" 78.4+3.8° 3064-9 8.54+0.4 3.094+0.26 —53.2
828 CK 3.2340.4* 5.784+0.14* 111.149.0° 29143 13.540.4* 2.8140.14*
Cucume- T, 3.0440.08% 5.4040.16" 103.6£6.1?> 293447 12.14:0. 8% 2.5240.17%* —30. 5
ber 828 T, 2.804-0.12" 4.484+0.22¢ 90.84+5.8" 308+8" 10.8+0.7" 2.30+0.18> —61.3
2 CK 3.0140.26" 5.8940.20 89.54+4.9 32647 9.8440.43" 2.7540.20
Ganfeng T, 2.560.05" 5.4440.24 81.945.3 313415  8.9340.32" 2.3340.31 —25.4
2 T, 2.474+0.13" 5.284+0.15 76.2+6.2 324+10  8.10£0.71> 2.040.29 —42.9
6 CK 2.8840.10° 5.7740.04* 95.6+2.4° 30146 11.340. 94* 2.884+0. 14°
Ganfeng T 2.644-0.08" 5.5040.10" 84.3+7.1 31049  9.584-0.72% 2.3340.40" —31.7
6 T, 2.47+0.07" 5.30+0.09> 76.146.0" 298-+5 8.5940.90" 2.1340.18" —51.5
% The same letter in the coloum shows not significantly difference at P<C0. 05 level with LSD test
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Table 2 Intraspecific response of 7 tomato cultivars to UV-B radiation(»=20,mean+SE)
o LDW TDW LA SLW PH EL GCN
Cultivars Treatment : RI
(g) (g) (em?) (mg/cm?) (em) (em) (mm)
CK 2.6040.12° 5.2140.12°  1104+6° 236410  17.14£1.0°  3.240.1°  11.0+2.0
Zaofeng T, 2.3240.14> 5.024£0.09°  9844P 256E9" 14.941.2>  2.940.2°  13.8+£1.3 —25.8
T, 2.1440.09" 4.6940.07"  8645¢ 27347¢  14.040.8>  2.440.2>  15.0£2.1 —47.9
802 CK 2.5240.10* 5.2240.10°  83+8" 30148  15.640.6°  3.640.3* 11.141.2°
Maofeng T, 2.304-0. 18 4.8940.21%>  7744° 30146 14.240.4>  3.140.2% 12.640.9° —21.5
802 T, 1.8940.21% 4.6040.23">  67+£7° 281412 12.84£1.0° 2.940.2> 13.440.8 —46.2
) CK 2.4940.14% 4.9140.17° 93437 27143 16.3£0.7°  3.540.1° 10.2£1.7°
Longfan 2 T, 2.7840.06" 4.68+0.13*  79+£2b 27643 15.440.4*  3.240.1% 12.141.2*® —19.8
T, 2.2140.05¢ 4.3040.14>  7847" 27048 13.341.1°  2.940.2"  13.440.8° —46.2
; CK 2.5640.20° 4.8740.16°  96+4° 270+5 17.340.3*  3.640.2° 11.340.6°
Longfan 3 T, 2.2240.17*" 4.40£0.23>  79+2° 27643 15.440.4>  3.540.1° 12.8£1.0" —37.6
T, 1.8940.19> 3.92+40.20°  68+8° 27646  13.240.9°  3.1£0.1> 14.040.9° —73.0
: CK 2.704£0.07* 5.3140.11°  96+6° 278+4  15.540.5*  3.640.2°  10.5+1.1
Longf:nS T, 2.41£0.10" 5.0240.09"  88+4b 27345 14.24.5>  3.240.3>  12.04£0.8 —22.2
T, 2.0040.24¢ 4.7240.13¢  7742¢ 260414 12.94£1.3>  2.240.3> 15.041.4 —45.5
R CK 2.4040.05* 5.1340.10°  88+5° 27247  16.840.3°  3.640.2°  10.04.2°
Longf:m7 T, 2.3140.07" 4.9040.05>  84+3° 27348 15.6+£0.7°  3.240.2%" 12.2+0.7** —15.6
T, 2.0240.12>  4.740.08° 744£5b 27246 14.740.2>  2.9£0.1  14.240.5° —36.4
CK 2.7340.13*  5.340.14* 979 280+£7*  17.64+0.8°  3.6+0.1° 10.0%1.1¢
o T, 2.5040.09* 5.04£0.10 88+ 7P 28048 15.040.9>  3.240.2" 12.5£1.0> —29.7
T, 1.8240.27° 4.540.23  70+10° 19444>  13.540.9  2.440.4° 15.2+1.3" —65.8

* The same letter in the coloum shows

not significantly difference at P<0. 05 level with LSD test



252 21
2.3 5 UV-B
5 N N N N UuVv-B C 3,
o s (RI=T7), TDW.LDW PH.EL
(P>0.05), LA.SLW T, o s
3 5 UV-B
Table 3 Intraspecific response of 5 species plant to UV-B radiation(»=20,mean+SE)
. LDW TDW LA SLW ro EL
Cultivars Treatment , RI
(g) (g) (cm?) (mg/cm?) (cm) (cm)
CK 2.2140.25*  28.541.40° 77+6 28643 10. 5£0. 5% 3.040.4
. T, 2.2040.2° 28.240.6° 7546 29144 1040.7¢ 3.140.3 —19
Huanghemi . _
T, 1.81+0.11"  19.842.4° 69+6 262423 8.7+1.0° 3.0£0.6 —58
CK 7.2540.24>  221.0418° 302+18 24246 76. 1+4.0° 9.5+1.8"
B T, 6.9040.19" 192.0410. 8" 290+9 239+13 67.243.3° 8.840.6"” —16.9
can
T, 8.8040.25%  180.440.9" 253+21 248+10 62.042.1¢ 7.0+1.2>  —36.4
CK 3.4240. 40 75+5.1 120+ 6° 286+1.7° 24.3+1.4 5.040.4
Sovh T 3.51£0.28 76+4.2 1194+ 7 288+1.5° 26.1£1.6 4.940.3 7.7
oybean
v T, 3.1540.19 6843.4 9446> 26441.2° 22.942.3 5.040. 4 —30.7
502 CK 2.5240.10°  5.22+0.10° 83+8 301+8 15.6+0. 6 3.6+0.3°
T, 2.3040.18"  4.89+0.21% 7744 301+6 14.240.4>  3.14£0.2  —21.5
Maofeng 802
T, 1.8940.21"  4.6040.23" 6747 281+12 12.8+1.0¢ 2.940.2>  —46.2
; CK 3.3240.21*  5.9540.08"  99.1+£6.5° 3354+19° 12.241.2*  2.7540.19°
it ) ; T, 2.9940.11>  5.0040.1>  91.743.4° 36610 10.7+1.1*  2.5140.20"  —49
ichung o
8 T, 2.604+0.18°  4.34+0.22°  69.0+8.7° 376+ 8" 9.040.7"  2.2440.23" —84
% The same letter in the coloum shows not significantly difference at P<C0. 05 level with LSD test.
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