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Effects of L ong-term Intensif ied UV-B Radiation on the Photosynthetic
Ratesand Antioxidative System s of Three Plants in AlpineM eadows

WU Bing"% HAN Fa'", YU E Xiang-guo"? SH | Sheng-bo*,WAN G X ue-ying"’
(Northwest Plateau Institute of Biology, Chinese A cademy of Sciences, X ining 810008, China; 2 Graduated Student of ChineseA -
cademy of Sciences,Beijing 100039, China)

Abstract: The effects of long-tem intensified UV B radiation on the photosynthetic rates and pigments,
and antioxidative system sof three typical plants, K obresia humilis, Elymus nutans and P otentilla saunder-
siana, in alpinemeadow sw ere studied in the field The results show ed that long-tem intensifiedUV B ra-
diation did not remarkably affect the net photosynthetic rates of the three plants U nder the intensified
UV B radiation, the chlorophyll contentsof the threeplantsvaried differently w ith the chlorophyll a/b ra-
tiosand the carotinoid contentsand the carotinoid/ chlorophyll ratios increasing comparedw ith those in the
ocontrol, and this indicated that the photosynthetic, ultra-violet-absrbing and adversity-resisting capabili-
ties of the three plantsw ere enhanced 0 that light protection took place in the plants and benefited their
nomal photosynthesis The threeplants suffered oxidation stress because theirmembrane lipidsw ere oxi-
dized in varying degrees and their SOD activitiesw ere all inhibited The increased GSH content in the
leaves of Elymus nutans, the dwarfed plants of K obresia humilis and the increased GSH ocontents and en-
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hanced POD activity in Potentilla saundersiana could alleviate oxidation stress s as to keep the photosyn-

thetic organs of the plants from the danages T herefore, the accumulation of these protective pignents
and the synergistic effects in the antioxidant systen smay be the reason w hy photosynthesis can go on in

the plantsof alpine meadow s

Key words long-tem intensified UV B radiation; K obresia humilismeadow; net photosynthetic rate; pho-

tosynthetic pigment;, antioxidant systen
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1 uv-B 3
Table1l Effectsof long-tem intensified UV B radiation on the
antioxidative enzymes in the leavesof the three plants

A ctivity (U /mg pr)

Plant species T reatm eat DD POD CAT AP
CK 9 67+ Q 07(al) 190 20+ 41 92(a2) 252 40+ 89 56(a3) 157 40+ 52 26(ad)
(Elymus nutans) uv-s8 5 66 Q 08(b1) 51 67+ 11 41(b2) 153 20+ 10 95(ad) 9Q 77+ 53 53(ad)
CK 10 26x Q 34(cl) 6 10+ 2 68(c2) 114 50+ 23 11(c3) 114 80+ 36 10(c4)
(K obresia humilis) uv-B 9 50+ Q 22(d1) 4 67+ Q 17(c2) 169 70+ 28 36(c3) 140 20+ 120 70(c4)
CK 9 26+ 0 08(el) 11 36+ Q 35(e2) 97 77+ 35 60(e3) 223 70+ 83 55(ed)
(Potentilla saundersiana) Uv-B 4 73+ Q 02(f1) 26 53+ Q 84(f2) 27 58+ 3 96(f3) 86 33+ 36 74(ed)
( ) ; CK UVSB (P> Q 05)

Notes the data show ed above areamean (D ); in each column, the same letters follow ing the figuresmean no significant difference(P> Q
05).
2 uUv-B 3
Table 2 Effectsof long-tem intensified UV B radiation on the contentsof the photosynthetic pignents
and UV B-ab=rbing compounds in the leavesof the three plants
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©p- an" 2 mlt g?
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