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Abstract: In order to study the relationship between the growth and development of native plants and the accumulated
temperature of the environment under the compound heavy metals stress, a pot experiment was conducted to analyze the
response of the leaf expansion process of six plants to the active accumulated temperature (A,,) and daily temperature
difference accumulated temperature (D,;) under the stress of seven mixed heavy metals by setting three concentration
gradients. A Logistic growth curve with accumulated temperature as the independent variable was established. The re-
sults showed that the leaf area constants of six plants under different concentrations of heavy metals stress were signifi-
cantly different from those of the control group. There were significant differences between the leaf area growth of the six
plants in the control group and the leaf area growth of the plants under different concentrations of heavy metal stress. The
relative leaf area of the six plants in the control group, A,; and D,; were in accordance with the Logistic growth curve,
but the overall fitting degree (R?) of theese model in the heavy metals stress groups was poor and the prediction accuracy
was low. In particular, the R* of the relative leaf area-A,, fitting model of the low concentration treatment was only
0. 265 4 for Ficus tikoua, indicating that the heavy metal stress significantly interfered with the normal growth process of
the plant. The leaf area-accumulated temperature Logistic growth model can better reflect the growth difference of leaf
area under environmental stress during the leaf expansion period of plants. The research results can provide scientific ref-

erence for the screening and cultivation of ecological restoration seedlings in mining areas.
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Tab. 1 Average leaf area constants of six plants under different concentrations of heavy metal stress

QbR Wy HARE/ A T E AR 5 (k) fbEE Lk [E%N AR 5 (k)

Group Species  Sample size  Leaf area coefficient | Group Species Sample size  Leaf area coefficient
N 18 0.673 3 AR 21 0.6721
5iH 18 0.596 6 5iH 18 0.586 4

R R A P 4 e 18 06213 R R s 18 0.7416

Low-concentration High-concentration

group KRR 15 0.760 6 group AR 18 0.8130
L) 9 0.593 2 L) 9 0.676 5
E NG 18 0.680 2 VN 18 0.607 6
AR 18 0.652 8 AR 18 0.732 5
5id 18 0.738 5 5 15 0.8339

FRERES R 12 0.594 3 R piLES 18 0.8252

Medium-concentration C‘o‘jt/rol ou

group R 15 07870 BIOHP FRA 15 08230
s 12 0.689 0 I 6 0.7019
ENG 12 0.704 9 ENG] 18 0.776 3
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IR R A AR T R AR R N TR AZ A
HrE 1 AT, A AR A B S A AR, S R
HARACH M- [a] , A AR AR fr 5 HA R IH-AH
X LRI

TEAR R EIR R PR b, AR Hi SR L FRAR AR
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0. 001 ) ; PR L JBRAG A A  Hh SR L ARG 7R A 1H- T AR
S A KB4 R 92, 113 1.80.997 9. 53.232 4,
19. 889 0.20. 941 3.49. 923 5 mm*d, AR RIS
B 27.26.27.27.27.26 (& 1(a) ), TEHREIRE
REPRA A, 3l SR RRMR AR AR AR A H T AR AR K B TE
FEM H: 735 2 5 (P<0. 001) 5 RIS L JBRAS AT L Hb 5
M AR 7R B H T RSP 25 AR KB 43 BN 87. 748 1
71.384 8.73. 747 2.64. 150 4.8. 320 3.16. 448 0 mm*/d,
SERB R R B N 27.26.26.29.42.35 d(E 1(b) ) .
TE B RE IR R PR rp , HiUR R AT B I AR AR
KEBEENEFEZES (P<0.01) ; MM FRAR A 3
R SRR I RS AR & ST A0 104. 384 5,
75.7282.37. 418 6.48. 489 8.10. 425 8.27. 036 7 mm*/d,
SER R RS R0 28.27.26.27.39.34 d (B 1(c) ) o
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Tab. 2 Leaf area models of six plants under different concentrations of heavy metal stress
I B8 -1 AR - AR
hyE Wy R Leaf width-leaf area Leaf length-leaf area
Groups Species Sample size e . e .
Model Model

[EZN 22 InA = 1.930 4InW + 1.023 5 0.9750 InA = 1.967 8InL - 1.491 7 0.9739

5 30 InA =1533 4lnW + 0.738 3 0.997 8 InA =2.8415InL -2.778 3 0.992 5

. eSS 19 InA = 1.542 1InW + 1.342 7 0.997 2 InA = 2.803 4InL - 3.693 8 0.990 6
KRB IR EH

Low-concentration group

RRAR 16 InA =1.809 3InW + 1.328 2 0.998 7 1InA = 2.227 6InL - 2.22 0.998 0

HaRE 17 InA=18726lnW + 0.3741 0.997 4 InA =2.132 4InL - 1.494 6 0.996 6

IRAsr 18 InA =1.917 8InW + 0.930 1 0.989 3 InA = 2.040 2InL - 1.628 8 0.987 8

[EZN 36 InA = 2.346 OlnW - 0.110 8 0.954 5 InA = 1.648 9InL - 0.365 7 0.978 1

5iH 28 InA =1.622 1lnW + 0.778 8 0.998 6 InA =2.5918InL -1.999 2 0.996 3

N i 19 InA = 1.739 4InW + 0.788 6 0.999 3 InA = 2.346 9InL - 2.270 7 0.998 6
R E R

Medium-concentration group

FRAR 17 InA = 1.880 8InW + 1.011 5 0.998 9 InA = 2.129 5InL - 1.637 0 0.998 6

sk 19 InA =18141InW+ 0.778 7 0.997 9 InA=22159InL-1.737 8 0.996 9

IRAF 16 InA =1.703 9InW + 1.738 5 0.968 5 InA = 2193 2InL - 22911 0.946 6

[N 33 InA = 2.266 4lnW + 0.061 6 0.935 0 InA = 1.645 9InL - 0.277 3 0.966 9

5id 24 InA =1.779 4InW + 0.102 5 0.998 4 InA =2.402 4InL - 1.682 2 0.959 0

SREBWESR piitSS 18 InA = 1.731 3InW + 1.049 5 0.998 2 InA = 2.353 4InL - 2.091 7 0.996 6

High-concentration

group RAR 19 InA = 3.762 9InW - 5.454 9 0.955 3 InA = 2.238 6InL - 2.125 9 0.997 7

ko) 18 InA =1.807 OlnW + 0.827 8 0.993 6 InA =2.200 4InL - 1.739 8 0.990 5

IRAar 16 InA = 2.852 2InW-2.120 1 0.848 6 InA = 2172 4InL - 2.273 4 0.998 2

[N 28 InA = 2.300 1lnW + 0.101 1 0.9717 InA = 1.704 8InL - 0.408 1 0.984 6

5ig 20 InA =1.7739InW + 0.456 5 0.998 9 InA =2.2848InL-0.9830 0.998 2

o 5 20 InA = 1.871 0InW + 0.723 9 0.997 8 InA = 2.136 3InL - 1.201 5 0.997 1
Control group

FRAR 17 InA = 1.899 2InW + 1.068 1 0.998 9 InA = 2.106 7InL - 1.577 4 0.998 7

biaks) 20 InA=18241nW+0.7425 0.990 1 InA=220991InL-16695 0.990 0

NG 15 InA =1.808 8InW + 1.474 8 0.997 9 InA = 2223 7InL - 2.337 9 0.996 9

TEXTHRZE R, S ISR (SRR ARG AR A T T AR AR
KRR EE 7R (P<0. 001) ; MR FRHR AT |
SR SRR B AR AR K &S
107. 803 4.68. 140 5.61.245 0.35.061 6.32.599 7.
19. 629 6 mm?/d, SEEJAER KA 5T 508 29.27.25.28,
33.39 d(E 1(d)) o fEAREREIKE LI Z ], siAHFE
HEPI S |, FE AR R AR BRI EIRE Rk

JEE e R S BB E i N R R 2 R (P<
0.01) ; SyAH ERER IR FEAS [F] BRI R B S hiE
B EARAE R ERAGAREE LR B3 R M HR
AR ERAAENHE B 2 7 (P<0. 001) ; i RAEAR T SR
FERN R PR R e T RO AR A R B
25+ (P<0. 05) ; /R Y - AR AR R BRI PTEIRE
JREIRE EEENE M AEMRELEE 2R (P<0. 001),
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Fig. 1 Leaf area growth with time changing graph under different concentrations of heavy metals stress
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Fig. 2 Fitting curves of relative leaf area of B. papyrifera with A,; and D,; under heavy metal stress
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Fig. 3 Fitting curves of relative leaf area of Q. acutissima with A,; and D,; under heavy metal stress
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Fig. 4 Fitting curves of relative leaf area of S. superba with A,; and D,; under heavy metal stress
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Fig. 5 Fitting curves of relative leaf area of F. tikoua with A,; and D,; under heavy metal stress
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Fig. 6 Fitting curves of relative leaf area of S. sebiferum with A,; and D,; under heavy metal stress
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Fig. 7 Fitting curves of relative leaf area of P. zhennan with A,; and D,; under heavy metal stress
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