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ornamental ,to explore scientific peony cultivars comprehensive evaluation system,provided a reference for peony breeding and

extension of new varieties. The results showed that among the 30 varieties of Paeonia papaveracea,there were 20 varieties

and reference variety weightrelation larger (#>>0. 618 6),had a good adaptability and ornamental. Among them, ¢ Zihai

silverwave’ with the weighted correlation degree of the reference variety was the largest(»=0. 812 2), comprehensive

characters was the best,the second was ‘Red Hydrangea’ (r=0. 748 8) and ‘Luminous cup’ (#=0. 729 6) ,and the ‘Light

capacitance’ connection was the least(r=0. 531 7). The evaluation results were consistent with the actual performance of

the varieties. Using grey relational analysis method was scientific and feasible evaluation of Paeonia papaveracea.

Keywords : Paconia;grey correlation analysis method;comprehensive evaluation
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Table 1 Effect of different concentration of heavy metals on

seed germination of Poa pratensis L.

HEEET W KRR R
Heavy metal Concentration Germination percentage Germination
ion /(mg * kg~ 1) /% index

10 96.242.7a 9.840. 3a
50 78.6+4. 2b 6.9+0. 5b
Cae+
100 32.2+5.5d 2.7%0. 2¢
150 10. 8+2. 9de 0.8+0.1d
200 80. 3+2. 6b 7.0%0. 6b
500 61.743. 9c 5.5%+0. 3bc
Ph2t
1 000 11. 244. 0de 1.140. 2d
1 500 3.5+2.7e 0.6+0. 3d
100 94.2+3. 4a 9.740. 8a
200 62.145. 2¢ 5.940. 5be
Cu2t+
400 28.6+4. 9d 2.7%0. 6¢c
600 2.4+3.7e 0.4+0.1d
CK 0 92. 545. 0a 9.5+0. 4a

T« Bl — 31 R [R) R 3R AR [B) b 22 i) £ 25 5 . 35 1 (P<<0. 05) , F IRl
Note:Different letters in the same column indicate significant differences (P <C

0. 05) ,the same below.
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Table 2 Effect of different concentration of heavy metals on

seedling growth of Poa pratensis

HERET HRHE MRw MR b A
Heavy metal Concentration  Plant height Total root  Above ground biomass
ion /(mg + kg~ 1) /cm length/ cm /(g+m2)
10 2.474+0. 2a 90. 8+2. 3b 21.3%+0. 2a
cat 50 2.240.1ab  66.7%3.4c 15. 840. 3b
100 1.740. 1c 12. 9+1. 5e 13.540. 2¢
150 1.440.3cd 11.0*1. 1le 11. 240. 4c
200 2.2+0.2ab 87.5+2.6b 17.3740. 3ab
Pho+ 500 2.0+0. 4b 77.840. 9bc 15.640. 1b
1 000 1.84+0. 1c 50. 145. 7d 10. 9740. 1cd
1 500 1.440.3cd 28.5+1.8e 8.7+0.3d
100 2.14+0.4ab  57.440. 6cd 16. 040. 2b
Cu+ 200 2.3%0.2ab  68.9%1.0c 12. 240. 5¢
400 1. 9740. 2¢ 24.07+3. 5e 10. 540. 7cd
800 1.24+0. 5d 10. 640. 9e 8.740. 6d
CK 0 2.3+0.4ab  97.447.3a 18. 9740. 3ab

2.3 HEEEMEX R B FER R0
BB M AR 2R 5 B A W IR AR
i S AR PRS- RUR B A ATP & A, e A S 20U
VIR EE R B BRI . ti3R 3 AT, X CdF ik
BEH 10 mg « kg I, B R BORAE T R R & B
#0.90 mg+ g ' FW, B &R T X AL, i Fo/Fm {H
HO.TLARTF X . BEF Cd™" F1 Ph** Wk BEAGHE fn, 4%
REEM Fo/Fm (HETEBE. Y Cd WERT
200 mg + kg ', Bl R JEE O3 O, 4 A AR K S B
Fo/ Fm (HA—E K30 24 Cu*" IEER T 200 mg « ke
S, FEE VR BE A3 R, AT B I 2R R S B Fo/ Fm {H I
BETH. hATL, BEgEE T C& Al P M &
o B4 B ) e a AR 4R TR M H B AR B AR AR

Table 3 Effect of different concentration of heavy metal stress on

photosynthetic characteristics of Poa pratensis

HERET W MR AR PSIIE K& T 7= 8
Heavy metal Concentration Chlorophyll content Maximal quantum
ion /(mg + kg~ 1) /(mg+ g~ FW) vield of PS[I/ (Fv/ Fm)
10 0. 90+0. 02a 0. 71+£0. 20ab
50 0. 76+0. 07b 0. 70%0. 09ab
Ccdzt
100 0.56+0. 11c 0.68+0.11b
150 0.35+0. 21d 0.59-+0. 18¢
200 0. 77+0. 08b 0.72+0. 10a
500 0. 6140. 05¢ 0. 7140. 09ab
Pb2t
1 000 0. 44=+0. 03d 0. 70+0. 14ab
1 500 0. 32+0. 09d 0.68+0.07b
100 0.92+0. 10a 0.74+0.17a
200 0. 96+0. 08a 0.76+0. 11a
Cut
400 0. 64+0. 20c 0.62+0. 15b
800 0.3140. 14d 0.5240. 21c
CK 0 0. 82+0. 04b 0.73+0.12a

T Cu?* RARY) A KT T IR B TR AR BE W] SR 4
B AR, R R B U 2 X BB A 0 4 & RO O6 B
YEM.
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KT E R X R A0 A B R  BR
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FRIRE IR | BT 92 S DB < R B 1 N AT B R S A BOR
HIm R . Rt AR R K ER)R
Pbia X RFEFMESEERERTRMHL, ZUE
SR AR LT T RBRM R R E Cu*™ \Zo*" |
PH* il Cd* il i AR M REARAE . X RAREED SR 4
BIEBTIE T LR AR5 b aa X R R Ay A
FEPER IR, R IR C™ hid &5 T R R R
gt A 4 A T B R R R A R R A
B RS RN TR, MR R TRELTE
REF S It Fr B 40 LR E A T AR AR S B2
EFHEH.

Cd 1 Pb AP A RPN H B FRILR  EN TR
W R BRFT B K A A K RO SRR B B
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Effect of Heavy Metal Stress on Germination,Growth and
Photosynthetic Characteristics of Poa pratensis L.

YIN Juan',LI Ning®
(1. Forestry Institute, Xinyang Agroforestry Institute, Xinyang, Henan 464000; 2. Department of Environmental Art Engineering, Henan
Vocational and Technical College,Zhengzhou, Henan 450046)

Abstract:In the experiment, Poa pratensis L. was selected as the research material, the effect of three different heavy
metals ions cadmium(Cd ) ,copper(Cu®** ) ,lead(Pb?* ) and different concentration on seed germination,seedling growth
and photosynthetic characteristic systematically were studied. The results showed that in the low concentration of Cd**
(10 mg » kg™') and Cu*" (100 mg * kg™ ') treatments,seed germination of Poa pratensis L. had been promoted in some
extent and the seed germination rates reached 96.2% and 94. 2% respectively,the germination index were 9.8 and 9.7
respectively, which were higher than the controls. When the concentration of Cd®* was higher than 10 mg * kg ! or Cu**
concentration was higher than 100 mg * kg™' ,the seed germination percentage and germination index were lower than the
controls. When Cu®*" concentration was below 200 mg * kg™!, the seedlings height, total root length, biomass of
aboveground and the content of chlorophyll, Fu/ Fm values had a slight increase along with the increase of concentration.
When Cu®" concentration was higher than 200 mg * kg™ !, significant decline appeared with the increase of concentration.
In addition, seed germination, seedling growth and photosynthetic efficiency of Poa pratensis L. declined with the increase
of concentration of Pb*" ,and were lower than the controls.

Keywords: Poa pratensis L. ;heavy metal ; germination; growth ; photosynthetic characteristics
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