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Abstracts: Several physiological parameters were compared including leaf area, cell membrane leakage rate,
Fv/Fm and photosynthetic pigments content in leaves of 30 species of plants for urban greening, potted in two air
polluted sites, Wuxing(WX) and Dongcun(DC), Foshan City, Guangdong Province, and one less polluted site at
South China Botanical Garden in Guangzhou(BG) for control . After growing for 3—5 months, the growth of leaves
was inhibited and maximal photochemical efficiency of PS Il and content of photosynthetic pigments decreased in
most plants at two polluted sites in comparison with the less polluted site. The average values of leaf area, Fv/Fm,
and photosynthetic pigments content at each site were in the order of BG>WX>DC, while the average values of
cell membrane leakage rate were in the contrary. Data analysis showed that leaf area was the most sensitive one to
air pollution and Fv/Fm was slightly affected by different species. According to the tested parameters, it is
concluded that Artocarpus hypargyreus, Ficus annulata and Camellia semiserrata are resistant species while
Liquidambar formosana is sensitive one.
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Table | Leafarea cm’ of plants grown at three experimental sites

Wuxing

Dongcun

26.47=0.67(+11.23%)
24.70+2.21(+2.18%)
52.50+3.39(+2.15%)
35.22:+1.33(+0.85%)
109.33+2.37(-0.01%)
34.06:1.64(-3.00%)
49.61+1.88(-7.68%)
57.43£1.67 (-10.70%)
101.959.00(-11.08%)
50.02:2.31(-17.90%)
63.79:£5.99(-22.55%)
19.38+0.68(-24.79%)
21.07+0.47(-25.24%)
69.99+6.34(-27.03%)
24.25+0.98(-27.72% )
10.18+1.05(-29.84%)
19.16+2.89(-38.31%)
25.963.15(-38.48%)
36.36+3.75(-39.97)
11.91+1.00(-40.66%)
57.96:4.30(-41.44%)
134.72+4.69(-42.30%)
20.622.74(-42.99%)
99.36:2.52(-44.98%)
70.28:10.14(-45.78%)
40.880.44(-53 45%)
38.68+1.92(-61.96%)
20.4424.23(-63.17%)
32.82:3.46(-68.69%)
2.85+0.16(-95.30%)

19.47+1.07 (-18.18%)
14.11£0.22 (-41.61%)
41.13£5.49 (-19.98%)
24.3124.56 (-30.41%)
91.66+5.22 (-16.17%)
20.84+0.26 (-40.64%)
19.640.18 (-63.46%)
25.99+1.96 (-59.59%)
81.86+5.09 (-28.60%)
31.79+1.57 (-47.83%)
43.80+6.98 (53.18%)
16.99:3.68 (-34.07%)
21.00+1.60 (-25.49%)
44.70+0.64 (-53.40%)

*

9.10+1.64 (-37.32%)
*
22.21:1.46 (-47.35%)
26.38+5.48 (-56.45%)
6.9622.02 (-65.34%)
50.50:£2.98 (-48.98%)
167.36:1.76 (-28.32%)
25.21+2.45 (-30.32%)
10.02+0.96 (-94.45%)
*
31.92:£0.65 (-63.65%)
*
*

*

Species Control site
Lysidice rhodostegia 23.80x1.31
Camellia japonica 24.17+0.33

Camellia semiserrata 51.39+3.00
Fagraea ceilanica 34.93+1.86
Ficus annulata 109.34+8.42

Artocarpus hypargyreus 35.11£1.35
Ormosia pinnata 53.74+3.99
Michelia chapensis 64.31+1.91

Ficus religiosa 114.65+10.00

Tutcheria spectabilis 60.93+0.05

Artocarpus nitidus ssp. lingnanensis 82.36+6.51

Ilex rotunda 25.78+3.80

Ficus microcarpa 28.19+1.46

Dolichandrone cauda-felina 95.91+6.83

Ficus microcarpa var. fuyuensis 33.55+3.82
Machilus salicina 14.52+1.17

Carallia brachiata 31.07+2.99

Machilus chinensis 42.20£1.85

Kigelia africana 60.58+5.43
Artocarpus styracifolius 20.07+1.53

Manglietia glauca 98.99+6.23
Actinodaphne pilosa 233.48+21.27

Heteropanax fragrans 36.18+1.86

Saraca chinensis 180.6+3.08
Annona muricata 129.63+12.64

Cassia fistula 87.81+4.15

Alstonia scholaris 101.68+7.08

Prerocarpus indicus 55.51+4.64

Manglietia hainanensts 104.82+7.73
Liquidambar formosana 60.68+5.26

* All the leaves had fallen when determined .

Numbers in parentheses are the increased or decreased percentages

compared with the control. The same for the following tables.

13.87% 12.36% 17.77%

+41%-48%

+77%—-145%

[89]

40%
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Table 2 Cell membrane leakage rate in leaves of plants grown at three experimental sites

Control site

Wuxing

Dongcun

8.330.47 (-70.89%)
3.9420.25 (-64.46%)
4.86+0.54 (-60.65%)
7.631.86 (-44.94%)
7.67=0.08 (-43.37%)
8.22+1.01 (-31.11%)
13.97£0.26 (-23.79%)
8.13x0.53 (-21.41%)
14.630.63 (-17.92%)
14.36:0.27 (-15.28%)
15.652.61 (-14.18%)
11.83£0.24 (-13.27%)
15.4220.60 (-11.75%)
15.420.35 (-10.37%)

9.85+0.21 (-8.73%)
14.48+0.49 (-7.29%)

9.48+0.16 (-0.78%)
12.30£0.11 (+2.26%)
14.25£0.18 (+3.64%)
15.23£0.17 (+4.92%)
13.94£0.27 (+9.36%)

18.330.16 (+11.00%)

13.00+1.55 (+12.88%)

19.780.31 (+16.21%)

10.94:0.59 (+18.31%)

13.331.77 (+20.63%)
15.56+1.07 (+25.70%)

15.06:1.41 (+41.30%)

14.87+0.52 (+42.21%)
10.28+0.17 (+47.90%)

27.76+3.38 (-3.04%)

14.66:1.95 (+18.76%)
16.86:0.28 (+21.65%)
11.23+0.49 (-17.10%)
9.57+0.40 (-19.75%)
24.65:4.21 (+34.47%)
13.97+2.84 (+35.15%)
37.24x1.95 (+108.85%)
14.24=0.49 (-15.99%)
14.1720.55 (-22.29%)
33.42:+0.81 (+144.92%)
22.79+1.20 (+30.42%)
21.49+1.52 (+24.91%)
11.88+1.22 (+10.06%)
15.3120.39 (-1.98%)
12.6620.30 (+32.46%)
21.37+2.85 (+77.64%)
13.170.16 (-4.21%)
27.8820.98 (+92.04%)
16.98+1.05 (+33.21%)
19.77+0.33 (+19.74%)
12.180.46 (+5.76%)
19.80+0.38 (+16.34%)
13.69+1.13 (+47.97%)
13.57£0.91 (+22.80%)
13.99+1.50 (+13.07%)
16.431.37 (+54.11%)
14.28+0.18 (+36.60%)
11.46 £0.76 (+64.98%)

Species
llex rotunda 28.63+1.67
Ormosia pinnata 11.09+0.69
Artocarpus hypargyreus 12.34+0.66
Machilus salicina 13.86+0.38
Cassia fistula 13.55+1.23
Kigelia africana 11.93+0.20
Ficus annulata 18.33+0.20
Annona muricata 10.34+0.06
Heteropanax fragrans 17.83+1.85
Dolichandrone cauda-felina 16.95+2.46
Actinodaphne pilosa 18.24+0.30
Manglietia hainanensis 13.64+0.48
Camellia japonica 17.48+1.62
Ficus microcarpa 17.21£0.02
Alstonia scholaris 10.79+1.84
Manglietia glauca 15.62+0.27
Prerocarpus indicus 9.56+0.62
Machilus chinensts 12.03+0.36
Michelia chapensis 13.75+0.59
Fagraea ceilanica 14.52+0.42
Saraca chinensis 12.74£0.50
Camellia semiserrata 16.51+0.41
Artocarpus  styracifolius 11.52+0.10
Lysidice rhodostegia 17.02+1.67
Liquidambar formosana 9.25+0.32
Artocarpus nitidus ssp. lingnanensis 11.05+0.87
Tutcheria spectabilis 12.38+1.05
Ficus microcarpa var. fuyuensis 10.66+1.13
Ficus religiosa 10.46+0.49
Cardllia brachiata 6.95+2.34
3,4
a 19.83 19.35
16.49 . g cm? b 7.42
733 627w g cm?,
a, b

9.49 9.63 8.52 w gcm?

Fv/Fm
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Table 3 Chlorophyll a contents p g cm?

g em™

in leaves of plants grown at three experimental sites

Species

Control site

Wuxing

Dongcun

Prerocarpus indicus
Saraca chinensis
Manglietia glauca
Machilus salicina
Dolichandrone cauda-felina
Ficus religiosa
Tutcheria spectabilis
Machilus chinensis
Liquidambar formosana
Annona muricata
Artocarpus hypargyreus
Kigelia africana
Manglietia hainanensis
Lysidice rhodostegia
Alstonia scholaris
Ficus microcarpa
Camellia semiserrata
Fagraea ceilanica
Michelia chapensis
Cassia fistula
Ficus annulata
Ficus microcarpa var. fuyuensis
Artocarpus nitidus ssp. lingnanensis
Ormosia pinnata
Camellia japonica
Artocarpus styracifolius
Actinodaphne pilosa
Ilex rotunda
Carallia brachiata

Heteropanax fragrans

23.05+0.21
16.77+2.11
20.18+2.12
23.30+4.17
16.69+0.55
29.09+2.09
16.46+2.23
11.49+0.66
29.38+1.77
24.62+0.13
20.11+1.45
14.28+0.41
16.40+0.49
27.70+5.51
26.74+3.07
19.98+0.97
24.86+2.83
16.59+0.80
15.92+0.13
10.20+1.66
16.72+0.08
20.51+2.86
24.27+4.42
21.41+0.22
24.31+x1.61
14.21+0.03
20.26+2.04
25.08+3.08
16.77+0.96
7.37+0.47

11.3121.19 (-50.93%)
9.57£0.64 (-42.92%)
12.92+0.72 (-35.99%)
16.19+1.46 (-30.53%)
11.82+0.51 (-29.15%)
21.21x0.11 (-27.09%)
12.38+0.68 (-24.81%)
8.670.12 (-24.55%)
22.23+1.66 (-24.35%)
19.78+2.71 (-19.66%)
16.86:0.21 (-16.16%)
12.52+1.35 (-12.32%)
14.40+0.92 (-12.21%)
24.97+3.49 (-9.88%)
25.15+1.06 (-5.96%)
18.88+1.55 (-5.51%)
24.7320.85 (-0.51%)

16.590.21 (0.00%)
16.12£0.23 (+1.25%)
10.530.56 (+3.25%)
18.21:0.89 (+8.93%)
22.4320.39 (+9.36%)

29.3420.71 (+20.91%)

26.09+0.14 (+21.85%)

30.07£1.17 (+23.71%)
19.34+3.39 (+36.11%)

28.840.02 (+42.31%)

36.45+0.84 (+45.35%)

24.99+0.38 (+49.00%)
17.99:£0.46 (+144.14%)

16.01+1.16 (-30.53%)
7.67+1.32 (-54.25%)
17.12+0.17 (-15.16%)
16.89+2.54 (-27.51%)
14.82+1.62 (-11.18%)
21.92+0.44 (-24.63%)
16.12+0.28 (-2.12%)
11.20+0.18 (-2.57%)
21.01%2.37 (-28.51%)

15.040.03 (-25.23%)
11.32+0.46 (-20.76%)
5.1120.75 (-68.83%)
22.420.35 (-19.15%)

20.05+3.66 (+0.37%)
21.55£1.35 (-13.31%)
13.4021.47 (-19.26%)
11.44+1.25 (-28.17%)
12.94+0.96 (+26.81%)
19.56:0.78 (+16.96%)
19.64+1.45 (-4.22%)

24.75x1.17 (+1.99%)

15.430.53 (-27.95%)
18.101.86 (-25.53%)
15.06+1.08 (+5.98%)

20.56+0.42 (-18.04%)
21.90+3.12 (+30.60%)
14.20+1.17 (+92.67%)

[10]

[112] 6

Fv/Fm

Fv/Fm
0.71 0.65 0.61

Fv/Fm
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Table 4 Chlorophyll b contents p g cm? in leaves of plants grown at three experimental sites

Species

Control site

Wuxing

Dongcun

Manglietia glauca
Prerocarpus indicus
Saraca chinensis
Tutcheria spectabilis
Machilus chinensts
Lysidice rhodostegia
Ficus religiosa
Dolichandrone cauda-felina
Liquidambar formosana
Artocarpus hypargyreus
Annona muricata
Alstonia scholaris
Fagraea ceilanica
Ficus microcarpa
Manglietia hainanensis
Michelia chapensis
Cassia fistula

Camellia semiserrata

Artocarpus nitidus ssp. lingnanensis

Ficus annulata

Kigelia africana

Ficus microcarpa var. fuyuensis

Machilus salicina
Artocarpus styracifolius
Ormosia pinnata
Camellia japonica

Carallia brachiata

llex rotunda
Actinodaphne pilosa

Heteropanax fragrans

9.04+0.92
7.68+0.04
6.39+1.08
6.09+0.88
2.70+0.03
13.37+2.09
10.88+0.96
6.03+0.01
10.78+0.16
7.68+0.79
8.24+0.36
9.85+1.24
9.06+0.13
7.85+0.49
6.57+0.28
6.58+0.24
4.21+0.73
9.21x1.36
11.28+0.00
6.05+0.07
4.57+0.16
7.01+1.39
5.16+0.00
4.95+0.22
7.67x0.49
7.48+0.75
6.43+0.12
9.43+0.80
6.42+0.55
3.96+0.68

4.89+0.24 (-45.97%)
4.22+0.43 (-45.04%)
3.5520.17 (-44.52%)
3.70+0.86 (-39.18%)
1.95+0.09 (-27.63%)
9.67+0.90 (-27.62%)
8.01:£0.09 (-26.41%)
4.760.01 (-21.00%)
8.79:0.68 (-18.47%)
6.32+0.29 (-17.63%)
7.10+1.00 (-13.85%)
8.600.58 (-12.76%)
7.9120.06 (-12.74%)
7.09:0.27 (-9.73%)
6.37+0.24 (-3.12%)
6.4320.17 (-2.35%)
4142027 (-1.65%)
9.1320.97 (-0.78%)
11.88+0.31 (+5.27%)
6.44+0.31 (+6.56%)
4.9020.80 (+7.34%)
7.690.09 (+9.66%)
6.13£0.67 (+18.81%)
6.44+1.32 (+30.09%)
10.25£0.51 (+33.63%)
10.69+0.74 (+42.86%)
9.59+0.64 (+49.05%)
14.17+0.39 (+50.36%)
10.5320.55 (+63.93%)
8.60=0.08 (+116.96%)

6.85+0.39 (-24.26%)
5.840.43 (-23.97%)
3.09+0.76 (-51.61%)
6.4820.81 (+6.56%)
3.04+0.37 (+12.44%)
7.84x0.17 (-41.35%)
9.10+0.03 (-16.34%)
5.170.67 (-14.21%)
7.56x1.70 (-29.86%)
6.78+0.33 (-11.66%)

6.88+0.47 (-24.13%)
731£1.31 (-6.83%)
3.09£0.04 (-53.06%)
442041 (-32.85%)
5.23+0.33 (+24.25%)
7.80£0.95 (-15.25%)
10.43+0.77 (-7.53%)
6.66:0.26 (+10.09%)
4.05£0.30 (-11.26%)
6.49+0.53 (-7.40%)
5.68+0.77 (+10.08%)
5.2620.35 (+6.36%)
6.770.22 (-11.75%)
4.6120.60 (-38.44%)
8.47+0.94 (+31.68%)
7.510.16 (-20.38%)

6.85+0.27 (+72.88%)

3.1

3.2

[13]
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53 pg cm?
Table 5 Carotenoid contents p gecm? in leaves of plants grown at three experimental sites
Species Control site Wuxing Dongcun
Heteropanax fragrans 5.65+0.61 8.86+0.16 (+56.68%) 5.97+0.84 (+5.49%)
Actinodaphne pilosa 9.05+0.75 13.62+0.05 (+50.40%) 8.76+2.04 (-3.25%)
Artocarpus styracifolius 6.10+0.21 8.98+1.62 (+47.23%) 7.20+0.42 (+18.12%)
Ilex rotunda 12.42+0.76 18.11+0.34 (+45.87%) 9.91+0.37 (-20.16%)
Ficus microcarpa var. fuyuensis 10.30+0.67 14.17£0.01 (+37.56%) 12.14£1.17 (+17.81%)
Artocarpus nitidus ssp. lingnanensis 11.10+0.74 14.89+0.09 (+34.12%) 12.20+0.25 (+9.90%)
Cardllia brachiata 8.92+0.15 11.13+0.31 (+24.83%) 10.83+1.21 (+21.40%)
Kigelia africana 6.90+0.16 8.2410.96 (+19.49%) 6.73+0.10 (-2.44%)
Manglietia hainanensis 7.80+0.28 8.61+0.14 (+10.42%) 6.24+1.54 (-19.97%)
Camellia semiserraia 10.79+0.82 11.85+0.38 (+9.81%) 10.08+0.27 (-6.58%)
Artocarpus hypargyreus 8.59+0.32 9.27+0.19 (+7.95%) 8.10+0.31 (-5.69%)
Ficus annulata 10.46+0.24 11.12+0.03 (+6.36%) 10.75+0.77 (+2.82%)
Machilus salicina 7.12+0.03 7.47+0.42 (+4.95%) 7.37£1.18 (+3.54%)
Ormosia pinnata 10.59+0.37 11.04+0.63 (+4.30%) 7.81+0.38 (-26.19%)
Camellia japonica 10.12+0.20 10.55+0.81 (+4.30%) 9.03+0.28 (-10.80%)
Ficus microcarpa 9.81+0.47 10.23+1.15 (+4.24%) 10.86+1.93 (+10.65%)
Alstonia scholaris 9.97+1.84 10.29+0.55 (+3.24%) 10.80+1.28 (+8.33%)
Fagraea ceilanica 8.45+0.08 8.43+0.09 (-0.20%) 6.60+0.26 (-21.91%)
Michelia chapensis 9.16+0.24 9.13+0.52 (-0.29%) 6.06+0.51 (-33.84%)
Machilus chinensis 3.55+0.24 3.31+0.08 (-6.80%) 3.99+0.27 (+12.41%)
Liquidambar formosana 11.32+0.94 10.01+0.87 (-11.61%) 7.96+1.32 (-29.67%)
Annona muricata 12.24+0.12 10.74+2.09 (-12.29%) 12.31+2.23 (+0.58%)
Dolichandrone cauda-felina 8.90+0.32 7.66+0.39 (-13.92%) 7.87+1.17 (-11.50%)
Tutcheria spectabilis 7.41+0.55 6.18+0.05 (-16.66%) 8.36+0.21 (+12.76%)
Ficus religiosa 14.07+0.93 10.89+0.03 (-22.55%) 11.53+0.19 (-18.03%)
Lysidice rhodostegia 13.36+4.59 9.60+1.90 (-28.11%) 7.77+0.22 (-41.86%)
Cassia fistula 11.38+1.59 7.55+0.26 (-33.67%) 9.92+0.67 (-12.77%)
Manglietia glauca 11.06+0.24 6.92+0.31 (-37.41%) 7.40+0.04 (-33.13%)
Saraca chinensis 7.76+1.40 4.38+0.17 (-43.53%) 3.33+0.76 (-57.16%)
Pierocarpus indicus 10.48+0.12 5.76+0.34 (-44.99%) 7.84+0.86 (-25.22%)
[12 14]
33

Fv/Fm

SO,

SO, HF

59 S0,

[15]
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Fv/Fm

Table 6 Fv/Fm in leaves of plants grown at three experimental sites

Species Control site Wuxing Dongcun
Ficus microcarpa 0.560+0.055 0.666+0.043 (+18.88%) 0.379+0.014 (-32.36%)
Cassia fistula 0.703+0.016 0.727+0.004 (+3.50%) 0.624+0.032 (-11.23%)
Artocarpus nitidus ssp. lingnanensis 0.689+0.057 0.707+0.016 (+2.66%) 0.669+0.008 (-2.91%)
Michelia chapensts 0.711£0.014 0.720+0.061 (+1.29%) 0.673+0.014 (-5.33%)
Ficus annulata 0.733+0.002 0.741+0.002 (+1.12%) 0.628+0.040 (-14.28%)
Manglietia glauca 0.662+0.023 0.662+0.021 (+0.05%) 0.638+0.045 (-3.55%)
Actinodaphne pilosa 0.695+0.020 0.695+0.015 (0.00%) 0.731+0.006 (+5.27%)
Machilus chinensts 0.660+0.031 0.653+0.003 (-1.13%) 0.557+0.090 (-15.59%)
Tutcheria spectabilis 0.728+0.009 0.700+0.027 (-3.78%) 0.653+0.028 (-10.29%)
Illex rotunda 0.734+0.072 0.704+0.003 (-4.06%) 0.632+0.015 (-13.86%)
Manglietia hainanensis 0.735+0.006 0.697+0.011 (-5.10%) 0.611+0.024 (-16.88%)
Ficus microcarpa var. fuyuensis 0.752+0.004 0.712+0.004 (-5.33%) 0.559+0.051 (-25.60%)
Cardllia brachiata 0.716+0.027 0.678+0.029 (-5.38%) 0.707+0.048 (-1.34%)
Saraca chinensis 0.658+0.029 0.618+0.007 (-6.08%) 0.664+0.031 (+0.85%)
Camellia semiserrata 0.756+0.003 0.709+0.012 (-6.28%) 0.664+0.006 (-12.22%)
Prerocarpus indicus 0.752+0.047 0.699+0.021 (-7.09%) 0.609+0.034 (-18.99%)
Kigelia africana 0.713+0.019 0.660+0.022 (-7.42%) 0.644+0.018 (-9.58%)
Alstonia scholaris 0.730+0.005 0.659+0.026 (-9.68%) 0.704+0.008 (-3.58%)
Machilus salicina 0.631+0.029 0.563+0.035 (-10.76%) 0.540+0.039 (-14.38%)
Lysidice rhodostegia 0.750+0.006 0.665+0.023 (-11.24%) 0.597+0.019 (-20.34%)
Fagraea ceilanica 0.801+0.006 0.710+0.035 (-11.31%) 0.547+0.064 (-31.66%)
Liquidambar formosana 0.766+0.001 0.678+0.001 (-11.52%) 0.652+0.015 (-14.83%)
Camellia japonica 0.710+0.020 0.628+0.022 (-11.58%) 0.505+0.043 (-28.93%)
Annona muricata 0.705+0.010 0.621+0.004 (-11.93%) 0.614+0.010 (-12.94%)
Dolichandrone cauda-felina 0.680+0.004 0.580+0.037 (-14.75%) 0.547+0.039 (-19.68%)
Ficus religiosa 0.663+0.026 0.546+0.047 (-17.60%) 0.527+0.002 (-20.51%)
Heteropanax fragrans 0.746+0.008 0.585+0.085 (-21.48%) 0.656+0.004 (-12.03%)
Artocarpus styracifolius 0.773+0.033 0.518+0.048 (-32.99%) 0.581+0.023 (-24.92%)
Ormosia pinnata 0.703+0.019 0.446+0.027 (-36.60%) 0.597+0.030 (-15.07%)
Artocarpus hypargyreus 0.723+0.079 0.427+0.053 (-40.95%) 0.711+0.003 (-1.62%)

7

F

Table 7 F values and their significances for the effects of different species and experimental sites and their interactions on leaf area,

membrane leakage rate, Fv/Fm and contents of photosynthetic pigments in plants

Analytic items Site (Df=2) Species (Df=29) X Site x species (Df=58)
Leaf area 1329.24%%%* 1008.47%*%%* 89.12%***
Cell membrane leakage rate 154.23%%* 130.84%#*#* 132,97 %%
Fv/Fm 231.44%%%% 19.73%** 11.99%**
a Chlorophyll a 44.73%%* 54.44% %% 9.43%**
b Chlorophyll b 41.55%%* 59.43 %5k 10.67%%*
at+b Chlorophyll atb 45.76%** 58.14%%%% 10.36%**
Carotenoid 24.67** 33.04%FH* 5.92%**
a/b Chlorophyll a/b 2.01 37.64%*** 6.38%%*
/ Chl /Car 3.78% 28.24%%* 6.36%**

* P<0.05; ** P<0.01; *** P<]1070; *k** P<10™
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Table 8 Correlation index between relative values of items

Fv/Fm a b atb
Items Leafarea  Cell membrane Chlorophylla  Chlorophyllb  Chlorophyll a+b  Carotenoid
leakage rate
Leafarea 1 -0.034 -0.110 -0.092 0.045 0.188 0.062
Cell membrane leakage rate 1 0.240 -0.098 -0.246 -0.146 -0.098
Fv/Fm -0.159 -0.184 -0.070 -0.141
a Chlorophyll a 1 0.926** 0.786** 0.780%*
b Chlorophyll b 1 0.850%* 0.822%*
a+b Chlorophyll a+b | 0.823%*

Carotenoid

1

*: Corelation index =0.361 ; **: Corelation index =0.463 (Df=28)
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