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Effects of coal dust deposition on seedling growth of Hedysarum laeve Maxim. a

dominant plant species on Ordos Plateau

YANG Huiling' > WEI Lingling® YE Xuehua' LIU Guofang' YANG Xuejun' HUANG Zhenying' "
1 State Key Laboratory of Vegetation and Environmental Change Institute of Botany Chinese Academy of Sciences Betjing 100093  China
2 Henan Agricultural University Zhengzhou 450002 China

Abstract: With the increase in coal mining on Ordos Plateau North China pollution due to coal dust deposition has
become an important factor that affects the growth and survival of local plant species. Hedysarum laeve Maxim. ( Fabaceae)

a dominant plant species on Ordos Plateau was used to examine the effects of coal dust deposition on some photosynthetic
and other physiological parameters during seedling growth. By conducting near-natural controlled experiments we
investigated the photosynthetic characteristics and seedling growth of H. laeve in response to different coal dust
concentrations (0 0.7 1.6 2.3 and 3.5 mg/cm’) . The Li-6400XT Portable Photosynthesis System was used to measure
the photosynthetic parameters of H. laeve leaves at different dates during the growing season of 2013. Simple correlation
analyses were used to understand the relationships between coal dust concentration photosynthetic parameters and seedling
growth characteristics of H. laeve. The results showed that: ( 1) stomatal conductance internal CO, concentration and leaf—
to-air vapor presser deficit were significantly affected by increasing concentrations of coal dust resulting in the decrease of
net photosynthetic rate and transpiration rate and ( 2) height number of leaves number of branches and biomass of

H. leaveseedlings were negatively affected. Our study indicated that coal dust deposition negatively influences the seedling
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growth of H. laeve by blocking stomata and adversely affecting water and gas exchange processes and reducing light intensity

on the surface of leaves

reduced.

because of which the rate of photosynthesis in the leaves and physiological growth processes are

Key Words: biomass; coal dust; Hedysarum laeve; net photosynthetic rate; Ordos Plateau; transpiration rate
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Table 1 Different coal dust water concentration and associated with its corresponding coal dust deposition

No. of leaf samples

Index for measurement

1 2 3 4 5
/( g/mL)
Coal dust water concentrations 0 0-1 0.2 0-4 0-6
/( mg/cm?)
Amount of coal dust deposition 0 0.7 1.6 23 33
* ( n=100)
2.2
(Pn) . (Tr) . ( Gs)
Co, (C7) . ( Vpdl) ( 2o (1) 9
( 2.10 5
( 2 10
TI.Gs<Tr-Vpdl Pn ( 3) Ci Pn (R’=
0.55 P<0.01); Gs Tl Vpdl Tr Gs Tr (R*=0.76 P<0.01) .
Vpdl Tl Tr( 3). Ci Gs Pn Tr
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Table 2 Correlation coefficient between coal dust water concentration and leaves” photosynthetic factors of H. laeve seedling

Photosynthetic factors

Date
Pn Tr Gs Tl Ci Vpdl
08-18 -0.952** -0.676** -0.633** -0.838** 0.912** -0.364"
08-30 —0.744** -0.611** -0.638** 0.196 0.732** 0.499**
09-15 -0.683** -0.297" -0.262 -0.534** 0.732** 0.499 **
09-25 -0.565** -0.205 -0.249 0.427** 0.375" 0.639**
09-30 -0.6027 0.270 0.078 0.901** 0.636™* 0.844**
10\ 105 0.002 0.284 0.017 0.928** -0.064 0.935**
Total -0.578** -0.185** -0.289** 0.099 0.433** 0.167**
* P<0. 05 * % P<0.01; Pn: net photosynthetic rate; 7r: transpiration rate; Gs: stomatal conductance; T1: leaf
temperature; Ci: CO, intercellular CO, concentration; Vpdl: vapor pressure deficit of leaf
3
Table 3 Correlation matrix of photosynthetic factors of H. laeve seedling
Photosynthetic factors
Pn Tr Gs Tl Ci
Tr 0.502**
Gs 0.479** 0.873**
Tl 0.262** 0.681** 0.360**
Ci -0.740** -0.293** -0.227** -0.157**
Vpdl 0.288** 0.446** 0.102 0.551** -0.270**
* P<0. 05 * % P<0.01
2.3
( 1), 0.6 g/mL ( P=0.025) (P=0.011)
( 1o 0.6 g/mL 2.5
( P>0.05) ,
(0.82£0.26) ¢ 0.6
g/mL (0.20£0.02) ¢( 2).
0.1 g/mL 0.6 g/mlL o
0.6 g/mL
( 2.
3
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Fig.1 Effect of coal ash water treatment on plant morphological characteristics including plant height leaves number and branch number

( mean=SE)
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2 . N ( + )

Fig.2 Effect of coal ash water treatment on aboveground biomass root biomass total biomass and ratio of root to shoot masses ( mean+

SE)

10

( P<0.05)
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