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Effect of the Interaction Between N and Zn on Active Oxygen Metabolism and Chloroplast Ultra—
structure of White Clover Leaves
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Capital Normal University, Beijing 100037, China)

Abstract: Sand culture experiment was carried out to study the effect of interaction between N and Zn on active oxygen
metabolism and chloroplast ultrastructure of white clover leaves. The main results indicated that the dry matter weight, the con—
tent of chlorophyll, SOD and carotinoid of leaves significantly decreased and MDA content of leaves remarkably increased with
the increase of N rate; N and Zn combined application showed antagonism effect in the condition with deficient Zn, while, in the
condition with sufficient Zn, the dry matter weight, the content of chlorophyll, SOD and carotinoid of leaves were higher and MDA
content of leaves was lower at moderate N rate than those at high and low N rates, suggesting that N and Zn combined application
showed synergism effect; at high amount of N supply, the dry matter weight, the content of chlorophyll, SOD and carotinoid of
leaves significantly decreased and MDA content of leaves remarkably increased compared with those at moderate and low N rate,
implying that N and Zn combined application showed antagonism effect. The chloroplast ultrastructure of mesophyll cell of white
clover leaves showed that in the condition of Zn deficiency, with the increasing rate of applied N, the inner structure of chloro—
plast ruined, in which the number of the grana and grana lamellae as well as stroma lamellae decreased and disintegrated, which

resulted in the low photosynthesis capacity of chloroplast. In the condition with sufficient supply of Zn, the numbers of the grana,
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grana lamellae and stroma lamellae as well as the order of the combination of them in chloroplast were the highest at moderate

rate of N application, the volume of chloroplast reduced and the system of lamellae swelled and couldn” t form grana at high rate

of N application. The change of chloroplast ultrastructure was correspondent with that of chlorophyll, SOD and carotinoid content.
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Figure 1 Effect of N and Zn combined application on the dry

matter weight of white clover
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Figure 2 Effect of N and Zn combined application on the

chlorophyll content in white clover leaves
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Figure 3 Effect of different N levels on chloroplast ultrastructure of mesphyll cells of white clover under Zn deficiency
FIREBR R R T 2R AR S TP arik R E MR BT T 2 B, 5 A A B L, IR

PNERESHI A P, T i 7 LS RETT o AEBFAL B (N Zn,) MO RO | PR R ARRS (] 0 e 1
ARG AR AFPEAR R oo = AR Pk RUR AN A S R RO AR K, IS R A SR 2 1)



1052 A PR A SRS ELAE NS 1 = I R 3 P S A AT 2o (AR Rl A P 52 2005%F 12

VL N B2 23514 N Zn, NoZng NoZing, 72 B0 A7 7373 Sk 73~ AH 7] Ab S -2 A 25480 (3.0 JT A% ) B2 S5 4 (1.0 74 ) At
PAAI45H4 (1 500~2 000 %) .
G-grana F&4 ; GL—grana lamellae FHi )2 ; SL-stroma lamellae /5 H')Z ; SG-starch grain fﬁf*ﬁ*ﬁ;c—chloroplast LRSIV

B4 BEHRERGT, FAREKFENHEEEEMEHROZE

Figure 4 Effect of different N levels on chloroplast ultrastructure of mesphyll cells of white clover under Zn sufficient supply
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