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Effects of Lanthanum (III) on Net Photosynthetic Rate and
Ultrastructure in Armoracia rusticana Leaves

ZHOU Qing®, ZHOU Li
(Key Laboratory of Industrial Biotechnology, Ministry of Education, Southern Yangtze University, Wuxi 214036, China)

Abstract: Armoracia rusticana leaves treated with lanthanum (III) were determined in net photosynthetic rate (Pn)
and chlorophyll (Chl) content. Changes in chloroplast ultrastructure were observed under transmission electronic
microscopy. After 24-hour treatment with 30 mg L La(IlI), Pn and Chl content in leaves increased by 0.82% and
3.69%, respectively, and the ultrastructure of chloroplast deformed slightly. After 48-hour treatment with 30 mg L
La(IlI), photosynthesis was inhibited and granum-thylakoid structure tended to be thinner and loose and
incompact. After 24 or 48-hour treatment with 60 mg L' La(IIl) , Pn and Chl content were remarkably decreased
and the chloroplast ultrastructure was effectively destroyed. Moreover, the ultrastructure deformed severely as the
treatment time prolonged. The multifactor variance analysis showed that the length of treatment time had a slight
effect on Chl content but a significant effect on Pn, whereas the lanthanum level singly or together with the
treatment time significantly affected Chl content and Pn.
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Table 1 Effects of La(IIl) on chlorophyll (Chl) content and net photosynthetic rate (Pn) in A rmoracia rusticana leaves

Laqy | CENE VPREAE HRRaRAME SLAME ek amgHnE
1 Treatment time ~ Chlcontent  Relative Chl content Pn Relative Pn
(mgL5) (h) (mggh (%) (umol m™s™) (%)
0 24 1.63+0.03 100 4.97:0.11 100
48 1.72+0.02 100 5.0740.10 100
30 24 1.65+0.02 100.82 5.15+0.11 103.69
48 1.66+0.01 96.45 4.40+0.05 86.84
60 24 1.60+0.03 96.13 4.33+0.03 87.25
48 1.45+0.01 84.2 3.20+0.12 63.16

SFEXHE A T A B A SR R4 2 th . Relative values mean percentages of treatment with respect to control.
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Table 2 Multifactor variance analysis of chlorophyll (Chl) content and

net photosynthetic rate (Pn) in A rmoracia rusticana leaves

PE
A MREE WHEEE A3 1A 57 i
. Time Rare earth KREERRE
Variant .
factor factor Interaction of treatment
time and rare earth
Pn 0.0001 0 0.0011
Chl content 0.1045 0.0003 0.0021

R P<0.05 FRERTE, P<0.01 R ERRTE.
P<0.05 denotes significant difference. P<0.01 denotes extremely

significant difference.
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el B 1 B
CW: 4l jfuBE; PM: 40/, Chl: H4%4& ; ChM: M4, G: &
PIRTRIK, The ZRBEL, OS: RERTN; SG: T Tk .

ErR 1
1,2. XTI, SEE40 LS5 4 (1), SEREM SRR 5 (2); 1. %6 000; 2. x15 000,

3.30 mg L' $A4L2E 24 h (K444 454 x8 000

4.30 mg L $4L 3 48 h (ISR 55445 %20 000
5.60 mg L' HAALHE 24 h I G 4RE5H; x10 000
6. 60 mg L HRALTE 48 h fIMH-R4EESH); x10 000

Explanation of plate

CW: Cell wall; PM: Plasmalemma; Chl:Chloroplast; ChM: Chloro-
plast membrane; G: Granum-thylakoid; Th: Stroma-thylakoid; OS:
Osmiophilic granule; SG:Starch granule.

Plate
1,2. Control, structure of cell (1), Normal structure of chloroplast (2);
1. x6 000; 2. x15 000

3. Chloroplast ultrastructure treated with 30 mg L La(IIl) for 24 h;
x 8 000

4. Chloroplast ultrastructure treated with 30 mg L' La(III) for 48 h;
x20 000

5. Chloroplast ultrastructure treated with 60 mg L' Ta(IIl) for 24 h;
%10 000

6. Chloroplast ultrastructure treated with 60 mg L' La(IIl) for 48 h.
x10 000
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