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Effect of Cu stress on photosynthesis and nutrient absorption of grafted and
ungrafted cucumber seedling

ZHANG Zi-Kun® 22, LIU Zuo-Xin** ZHANG Ying" ®, SHU Qiao-Sheng™ %3

(1. Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China; 2. Graduate University of Chinese Acad-
emy of Sciences, Beijing 100049, China; 3. Key Laboratory of Liaoning Water-saving Agriculture, Shenyang 110016, China)

Abstract Under water culture, this paper researched into the effect of copper stress on photosynthesis and nutrient absorption of
grafted (Cucumis sativus L. “Xintaimici” / Cucurbita ficifolia) and ungrated cucumber. Under 6 days of copper stress, there is sig-
nificant depression in the contents of chlorophyll, carotenoid, nutrient(N, K, Ca, and Mg), and in net photosynthetic rate and stomatal
conductance in both grafted and ungrafted cucumber seedling leaves. An obvious increase in electrolyte leakage is also observed.
Though intercellular CO, concentration depresses with increase in Cu concentration, there exists no significant correlation among the
treatments. The contents of chlorophyll, carotenoid and nutrient (N, K, Ca, and Mg) and the net photosynthetic rate of grafted cu-
cumber seedling leaves are significantly higher than those in ungrafted cucumber plants. On the other hand, percent electrolyte leak-
age is significantly lower in grafted than that in ungrafted cucumber plants. Copper content in grafted cucumber seedling leaves is
significantly lower than that in ungrafted seedling leaves. This implies that grafted cucumber plants have the strong capacity for in-
hibiting Cu?* accumulation in leaves which alleviates copper poison.
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1 cu*
Tab. 1 Pigment contents, electrolyte leakage and photosynthetic parameters in cucumber seedling leaves under Cu®" stress
cu* Gs €0,
cu® Chlorophyll Carotenoid content £l Ph .Pn Stomatal con- ci
concentration  Treatment content o ectrolyte otosynthetuﬁ:zrateil ductance Intercellular CO,
(umol - L’l) [mg - g’l(FW)] [mg - g (FW)] leakage [umol(COyz) - m™ -s7] (mol - m2 - s’l) concentrafion
(L-L7)
0 G 1.76+0.12 0.35+0.02 0.20+0.01 16.45+0.77 0.25+0.02 284.13+12.35
V] 1.58+0.09 0.32+0.02 0.21+0.01 15.24+0.71 0.25+0.02 282.15+10.29
10 G 1.62+0.13 0.31+0.02 0.21+0.01 15.60+0.73 0.23+0.02 278.73+13.02
U 1.18+0.11 0.26+0.01 0.25+0.01 12.89+0.60 0.20+0.01 278.56+12.45
20 G 1.34+0.06 0.29+0.01 0.25+0.01 14.72+0.69 0.20+0.02 276.55+10.58
U 0.92+0.04 0.22+0.01 0.34+0.02 11.60+0.64 0.16+0.01 277.38x8.74
40 G 1.10+0.08 0.26+0.01 0.41+0.02 13.64+0.62 0.15+0.02 273.78+9.65
V] 0.66+0.06 0.17+0.01 0.54+0.03 10.23+0.58 0.13+0.01 269.28+10.05
Significance
cu®* (C) ** * * ** ** NS
(G) Grafted *x wx wx ** *x NS
CxG * NS * NS NS NS
U ,G o a=0.05 ,x* a=0.01 , NS U and G indicate

ungrafted and grafted plants, respectively; * and ** indicate significant difference at 0.05 and 0.01 level, respectively. NS indicates unsignificant
difference. The same below.
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2 cu”
Tab.2  Nutrient contents in cucumber seedling roots and leaves under Cu®" stress mg - g~ (DW)
cu® N Ca Mg K
Cu2+
concentration  Treatment Root Leaf Root Leaf Root Leaf Root Leaf
(umol - L)
0 G 28.51+0.37  30.08+0.39 14.73+0.46  45.82+1.15 4.62+0.11 7.03+£0.14 30.72£0.42  34.65+0.48
U 25.58+0.33  26.66+0.34 14.35+0.44  46.35+1.38 4.85+0.12 6.85+0.13 28.65+0.35  30.52+0.32
G 28.12+0.36  29.38+0.38 14.18+0.42  43.25+1.05 4.45+0.08 6.95+0.15 29.21+0.39  33.7440.35
10
U 26.09+0.34  25.06+0.34 13.75+0.42  42.72+1.03 4.67+0.10 6.68+0.09 27.98+0.44  28.55+0.28
20 G 28.75+0.37  27.02+0.35 13.76+£0.42  41.83x1.01 4.30+0.08 6.82+0.11 28.65+0.28  32.28+0.22
U 25.12+0.32  23.46+0.35 13.42+0.40  39.56+0.95 4.58+0.09 6.43+0.08 26.85+0.38  27.65+0.19
0 G 27.95+0.36  24.52+0.31 13.29+0.36  40.53+1.01 4.18+0.07 6.55+013 27.82£0.25  29.45+0.33
A
U 24.75+0.31 19.99+0.32 12.85+0.39  36.86+0.92 4.46+0.06 5.92+0.09 2458+0.32  25.84+0.27
Significance
Cu2+ (C) *x *x NS * ** ** **k **
(G) Graﬂed NS ** *% *% *% *% *% **%
CxG NS NS NS NS NS NS NS NS
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