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Effects of Manganese Stress on Growth, Chlorophyll Fluorescence Parameters of Solanum nigrum L. and

Conyza Canadensis L.

WU Hui—fang, LIU Peng, GONG Chun—feng, ZHENG Xiao—ping, HUANG Zhi-ting

(College of Chemistry & Life Science, Zhejiang Normal University, Jinhua 321004, China)

Abstract: Manganese(Mn) toxicity is a serious agricultural problem in acid—soil area. To make further study on the mechanism of manganese
tolerance and accumulation of Solanum nigrum L. and Conyza Canadensis L. the effects of manganese on chlorophyll fluorescence parameters,
chlorophyll contents and growth of these two plant species were investigated after 30 days exposure of Mn?*(0.005, 1, 5, 10, and 15 mmol *L*)
in hydroponic culture .The results were as follows: Leaf area, root length and survival rate of the two plants were significantly decreased in
various degree with the increase of Mn concentration, and plant height was first increased compared with control(0.005 mmol - L) and then
decreased gradually. However, the chlorophyll contents remarkably decreased with increasing Mn content. The responses of chlorophyll fluo—
rescence parameters in leaves of these two species indicated that maximum quantum yield( Fo/Fm), maximum fluorescence(Fm ), effective
quantum yield of photosystem Il (Yield ), electron transfer rate( ETR ) were also obviously decreased with an increase of Mn. On one hand,
their minmal fluorescence( Fo) were first decreased and then increased with the increment of Mn concentration at the medium level, and on
the other hand , there was an upward trend in non—photochemical quenching( NPQ) of these two species, but it did not show significant differ—
ence among various Mn concentrations. The results above indicated that electronic transmition process was inhibited and electronic transmi—
tion rate was decreased in Photosynthesis of these two species. Growth and development of Solanum nigrum L. and Conyza Canadensis L. were
influenced to different degrees by Mn toxicity,and Solanum nigrum L. showed stronger tolerance to Mn toxicity than Conyza Canadensis L.,so
it was more suitable for phytoremediation of Mn polluted areas.
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Table 1 Effects of different concentrations of Mn on survival rate and trauma symptom of Solanum nigrum L. and Conyza Canadensis L.

ta s M fmol 1
CK 4 8 16
Jr s BIEER(30d) 99% 90% 55% 30%
SMESER EEAR EEAR EE AR FEGE HEGE
INKE ALIEF(30 d) 98% 78% 42% 16%
SMESER IEHAER EEEK A G E HEGE
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Table 2 Effects of different concentrations of Mn on growth of Solanum nigrum L. and Conyza Canadensis L.

bty AP /mmol - L #RE Height #24 Root length/cm HHK Leaf length/cm H7% Leaf width/ecm -1 #H Leaf area/cm?
W= CK 42.41+5.32b 15.65+1.25b 9.83+£1.25a 7.25+0.65ab 44.08+5.22a
44.53+5.33a 21.95+3.11a 8.75+1.14a 7.69+£0.21a 45.98+4.97a
38.61+2.31¢ 16.22+2.56b 8.76+1.10a 7.98+£0.85a 44.86+3.50a
25.12+2.14d 11.45+1.02b 5.65+0.87b 6.22+0.52b 23.00+£3.62b
16 7.56x1.21e 3.35+0.32¢ 3.04+0.25¢ 2.67+0.36¢ 6.23+£3.90¢
INKE CK 32.40+2.32a 33.75+6.54a 7.47+0.65a 1.80+0.12a 5.92+1.15ab
2 34.51+£2.12a 29.10+£3.56ab 7.24+0.48ab 2.05+0.34a 6.01+0.75a
4 18.64+1.35b 18.10£2.12bc 7.0420.75b 1.7420.13ab 5.73+0.49b
8 4.12+£0.96¢ 7.35+£0.85¢ 245+0.11¢ 1.01+0.07b 1.34£0.35¢
16 2.56+0.21¢ 6.52+0.86¢ 2.33+0.13¢ 0.89+0.05b 1.39£0.14¢
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Table 3 Effects of Mn treatment on pigment content(mg+g" FW ) in Solanum nigrum L. and Conyza Canadensis L. leaves

S WA« AR VAR b A B AR o) & VAR i b
mmol-L* Chlorophyll a Chlorophyll b Chlorophyll(a+b) Chlorophyll a/Chlorophyll b

bk CK 2.81+0.12a 1.53+0.01a 4.3420.07a 1.84+0.07¢
2 1.63+0.09b 0.57+0.02b 2.20+0.12b 2.87+0.03a
4 0.57£0.01¢ 0.31+0.01¢ 0.89+0.03¢ 1.84+0.08¢
8 0.65+0.02¢ 0.29+0.02¢ 0.94+0.05¢ 2.26+0.12b
16 0.61+0.03¢ 0.28+0.04¢ 0.90+0.06¢ 2.20+0.07b
INRE CK 2.11+£0.04a 0.99+0.03a 3.10£0.11a 2.13+0.09a
1.50+0.03b 0.97+0.05a 2.47+0.10b 1.55+0.04¢
1.31+0.01¢ 0.72+0.02b 2.03+0.08¢ 1.82+0.10b

0.89+0.05d 0.55+0.01¢ 1.44+0.09d 1.64+0.03bc

16 0.78+0.02d 0.46+0.03d 1.23+0.03e 1.870+0.04bc
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Figure 1 Effects of Mn treatment on Chlorophyll Fluorescence Parameters in Solanum nigrum L. and Conyza Canadensis L. leaves
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Table 4 Corrdlation analyses between Chlorophyll Fluorescence
Parameters of Conyza Canadensis L.
ETR  Yield NPQ Fo ™M Fv/Fm
ETR 1 0.902(*%) —0.906(**) 0.658(**) 0.937(**) 0.683(**)

Yield 1 -0.815(**) 0.731(**) 0.891(**) 0.617(*)
NPQ 1 -0.360 —0.791(**) -0.521(*)
Fo 1 0.429 0.003
M 1 0.874(**)

FolFm 1

Note: **Correlation is significant at the 0.01 level (2-tailed ).*Correla—
tion is significant at the 0.05 level(2—tailed).

MAHKMEMTE N (R 4. % 5),ETR Yield Fol
Fm Fo Fm #E B ERLBRMBERR . WHIENN
i B A AR A TE REAE , ZE SOSDE AR K AR T BE
BRI T NPQ B IAARSE , RUIHLAEIB E & 1E M

RS REFNRSHZ BRHEXME
Table 5 Corrdlation analyses between Chlorophyll Fluorescence

Parameters of Solanum nigrum L.

ETR Yield NPQ Fo ™M FolFm
ETR 1
Yield -0.465 1
NPQ -0.669(*) -0.595 1
Fo 0.288 -0.632(*) 0.445 1
FM 0.523(*%) -0479 -0.872(**) 0.274 1
Fv/Fm 0376 -0.191  -0.741(**) -0.163 0.903(**) 1
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