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Germination Characteristics of Four Perennial Grasses(Poaceae) Seeds in Responses to Sodium Carbonate
Stress

MA Hong—yuan'?, LIANG Zheng-wei'?, HUANG Li-hua'?, WANG Ming-ming', GUAN Fa—chun'

(1.Northeast Institute of Geography and Agricultural Ecology, Chinese Academy of Sciences, Changchun 130012, China; 2.Da’an Sodic Land
Experiment Station of China, Da’an 131317, China)

Abstract ; Elymus junceus, Festuca arundinacea, A gropygron elongatum, Leymus chinensis are all perennial rhizome drought tolerant grasses
(Poaceae ) with great economic and ecological significances. Songnen Plain of Northeast China is the largest alkali sodic soil distribution area
in the world where the sodium carbonate (Na,COs) is one of the main composition salts. Seed germination and seedling growth of the four
grasses in response to different concentrations of 0, 25, 50, 75 and 100 mmol - L™ Na,CO; were investigated. Highest germination percentages
of the four species were all obtained under non—stress conditions and with the increase of the concentration, germination percentages all de—
creased. F. arundinacea had the highest germination percentage at 0 mmol - L' concentration reaching 96.8%. A. elongatum was more salt—
tolerant with germination percentage of 14.9% in 100 mmol - L™ Na,CO; while there was no germinated seed for the other three species at this
concentration. The salt stress inhibited the root elongation more severely than that of shoot. Almost no radicle emerged when the Na,CO,=75
mmol - ! with the exception of A. elongatum which was 3.4 cm at 75 mmol - L concenration. When transferred from stressed solutions to dis—
tilled water, seeds of L. chinensis germinated quickly and showed positive relationship between the germination percentage and the pre—trans—
ferred concentration of Na,CO;. However, after being transferred to distilled water, the germination of A. elongatum was poor while no germi—
nation was found in E. junceus and F. arundinacea. These results indicated that E. junceus, and F. arundinacea had comparatively higher ger—

mination in low salinity and A. elongatum also had higher germination in hyper—salt conditions. Seeds of L. chinensis could keep viable with

s B 9 : 2008-06-17

E£MA : MK E LTI R R H (2007CB106800) ; FE %K |- — iRl #4135 H (2006BACO1A08 ) ; i EAFFBe A A1 #1 LA (KZCX3-SW-
NA3-05); 94k 5 eh FRR R £ VI ] (2005SYHZ0007)

1’5%‘&‘15[‘ LTz (1979—) /i zF\T%J‘IU\ . T@i’: . £§M$ﬁ¥§5%%lﬂ1ﬁ%ﬂﬁﬁﬁifﬁﬁiéﬁﬁﬁo E-mail ; mah()ngyuan@neigae.a(:.cn

BIFAEE . P IEH  E-mail: liangzw@neigae.ac.cn



5 28 45 4 1] AR

Bo% o2 R 767

long—time exposure to salty condition which was one of the main reasons for its adaptation to alkali sodic soil condition.

Keywords: Elymus junceus; Festuca arundinacea; Leymus chinensis; Agropygron elongatum; Germination; Sodium Carbonate stress
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Figure 1 Effects of different concentration Na,COs on germination
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Table 1 Relationship between seed germination of the four species

and Na,CO; concentration

I Regression equation R? SD P
B WL y=88.1-0.65x-0.027 55>  0.809  17.9 <0.000 1
IREFE y=105.5-1.02x-0.001 2>  0.859  18.2 <0.000 1
R VK y=82.8+40.01x-0.069 7>  0.875  10.6 <0.000 1
Ea y=74.7-1502+0.007 5 0943 7.6 <0.000 1
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Figure 3 Effects of different concentration Na,COs on the shoot
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