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Tablel Basic information of materials used in the test
K 47 BT X B a i
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5 P Eupatorium adenophora g B e 7
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Table 2 Heavy metal content and physicochemical properties of matrix
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Fig. 1 Heavy metals content in stems and

leaves of natural plants
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Fig.2 Heavy metals content in stems and

leaves of slag field plants
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Fig. 3 Stomatal structure of lower epidermis of plant leaves
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Table 3

Comparison of stomatal characteristics of plant leaves in two habitats

me

bi:E7| e hx CK EG
BEJRR ALK E 25.004+3. 84" 30.45+1. 65°
SALTEE 18. 6442, 41¢ 18.27+1.31°

SALKTE 1.39-+0.03" 1.6740. 05°

3 SALK B 18.7041. 89¢ 19. 6942, 05¢
SALTEE 16.34+1.67° 16.12+1.73°

SALKTEH 1.14+0. 12¢ 1.2240.09°

T ALK E 25.91+1.31° 30. 4341, 294
SALTE 21.374+0. 33¢ 21.70+3.51°

SALKTEH 1.21+0. 06" 1.40£0.19°
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gxR3
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Fig.4 Transverse structure of main leaf vein of plant
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Table 4 Characteristics of transverse structure of main leaf vein in plants pm
i8] iRy CK EG
B JRR i i B B 549. 8744, 46¢ 553.05+7. 21¢
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Fig. 5 Anatomical structure of plant stem epidermal cells
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Table 5 Anatomical structure of plant stem system pm
i8] SN CK EG
B R E &R 43.73410. 23" 21.76+£4.89°
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Fig. 6 Transverse structure of plant stem
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Table 6 Correlation between heavy metal content and anatomical structure in stems and leaves of five plants

ki ki ALK - ik M MRkgE RpeAm R B JZ

K& 5 1 9 L JEE JEE i S {1285 g 5E JE 1
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Variation on the microstructure of five plants

under heavy metals stress

ZHANG Yun',CHENG Jin-fa*,L.I Hai-tao' ,GAO Rong',SUN Qi-qi
(1. College o f Resource and Environment , Xichang College , Xichang 615013,China;2. Forestry and

Grsaaland Administration of Liangshan Yi Autonomous Prefecture, Xichang 61500, China)

Abstract: To investigate the changes of plant microstructure under the stress of complex heavy metals, the

anatomical stem and leaf structure of five plants: Ricinus communis, Amaranthus spinosus, Bidens plosa, Alter-

nathera Mart Griseb and EupatoriumadenophoraSpreng at slag stacking site and natural habitat was observed by
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bare hand slicing method,and the leaf thickness,the stomatal length and width, the vein thickness and protru-
ding degree, the length and width of stem epidermis cells,and the thickness of stem cortex were measured. and
The results showed that there was no significant difference in stomatal width,vein thickness and protruding de-
gree between the two habitats. Except for amaranth, the stomatal length of the other four plants in the slag field
was significantly larger than that of natural plants, and the stomatal length of Phaeodendron angustifolia
changed most obviously. Compared with natural plants, the five plants in the slag field adapted to heavy metal
environment with relatively thinner stomatal apparatus and thicker stem cortex tissue. The habitat of slag field
had little effect on EupatoriumadenophoraSpreng.

Key words: heavy metal; combined pollution;plant;slag field
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Effects of exogenous silicon on seed germination
and seedling growth of Elymus nutans
under NaCl stress

WU Zhao-lin', QI Juan',LIU Wen-hui*,JIN Xin', YANG Hang',
SU Jing-long',LL1 Ming'
(1. College of Pratacultural Science ,Gansu Agricultural University/Key Laboratory of Grassland
Ecosystem of Education Ministry/Sino-U. S. Centers for Grazingland Ecosystem Sustainability ,
Lanzhou 730070.China;2. Qinghai Academy of Animal Science and Veterinary Medicine/Key

Laboratory of Superior Forage Germplasm in Qinghai-Tibelan
Plateau,Xining 810016 ,China)

Abstract: The effects of different concentrations of Si (0,1.5,2. 0 and 2. 5 mmol/L) on seed germination
and seedling growth of wild Elymus nutans collected from alpine meadow were studied under the stress of dif-
ferent concentrations of NaCl (0,40,60 and 80 mmol/L) were studied with petri dish germination method. The
results showed that NaCl stress significantly inhibited the seed germination and seedling growth,and the addi-
tion of exogenous silicon significantly reduced the inhibition effect of NaCl stress. When the salt concentration
was 40 and 60 mmol/L,the germination percentage of seeds gradually increased with the increase of Si concen-
tration and it reached the highest when Si concentration was 2. 5 mmol/L, increased by 17. 68% and 6. 49%
compared with NaCl stress control. The seedling height reached the highest when Si concentration was 2. 0
mmol/L,and it was increased by 26.55% and 18. 47% respectively compared with NaCl stress control. Under
NaCl stress,the proline content was higher than control. Under Si addition treatment, the proline content was
significantly reduced,indicating that Si addition could effectively reduce the stress effect of NaCl, but this effect
varied with NaCl stress degree and Si concentration.

Key words: silicon addition; E/ymus nutans ; seed germination;NaCl stress



