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Effects of soil water content on germination and seedlings growth of Sweet Flag
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Abstract Soil water content is a crucial factor for the growth of wetland plants. Its influence on germination and seedling
growth of sweet flag Acorus calamus were studied by pot culture experiment and complete random design. The rhizomes

with buds were cultured in small plastic basins. The soil thickness was 25 em in each small plastic basin. Six soil samples
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5 Acorus calamus 1749

with water content of 10% 20% 30% 35% 40% and 55% respectively were established and their water contents
were maintained during the whole 60 days’ experimental period. Germination ratio growth parameters of leaves and stems
pigment of leaves photosynthetic fluorescence parameters of sweet flag were measured. The experimental results indicated
1  Water content had significant effects on germination and seedlings growth of Sweet Flag. Germination ratio and average
seedlings height under continuous drought condition were just one thirds of that under normal growth condition 2
seedling height leaf width rhizome diameter leaf number and leaf area reduced with the decreasing soil water content
but no obvious difference of leaf water content was observed 3 In comparison with CK the biomass of root rhizome and
leaf and total biomass of every treatment reduced to different extent on the 20" 40" and 60" day. With the increase of
time the biomass differences among the soils with different water contents were increased. Ratio of biomass among leaf
rhizome and root was 1 1.59 0.82 on average indicating that biomass increase of rhizome is the largest while that of
root is the least. 4 Chl a chl b and carotenoid of seedlings leaf reduced but chlorophyll a/chlorophyll b ratio
increased with decrease of soil water content 5 Fv/Fm and gP decreased with the increase of soil water content. Severe
drought had obvious effects not only on Fm but also on qN which decreased to different extent on day 45 and 60 indicating
that the photosystem apparatus — PS I was destroyed to different degree. Dramatic effects of drought stress on light curve

of Sweet Flag were also observed thus leading to the decrease of maximum ETR.

Key Words soil water content Sweet Flag germination seedlings growth chlorophyll fluorescence
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1.1
20d 40d 60d 5 80°C
1 %
Table 1 Changes of soil water content %
Groups CK Cl1 C2 C3 C4 C5
% 55.0 0.5 40.0 £0.5 35.0+0.5 30.0+0.5 20.0 £0.5 10.0 £0.5
5 80°C
% = - / x 100%
1.2
Arnon
1.3
30d 45d 60d 8 00 Diving Pam Walz
Wincontrol 2 6 5
Smin
Fo 0.8s Fm Fv/Fm
10s Fm’  Fi

Fo/Fm= Fm-Fo /Fm

gP= Fm' —Ft / Fm' —Fo

gN= Fm-Fm' / Fm-Fo

1.4
Diving Pam 2 6 10 s
2.1
19d CK
75% C5 10% 19 ~60d 60d CK
95% Cl C2 C3 C4 C 32.5%
p<0.01 1 p<
0.001 2 19 ~60d 3
2
Table 2 One-way ANOVA of sweet flag’ s germinating ratio
F F
Source of variation SS df MS F P-value F crit
Between groups 20648.78 5 4129.76 281. 646 0.0000 2.438
With in groups 615.84 42 14. 66
Total 21264.62 47
3
Table 3 The correlations between sweet flag’ s germinating ratio and soil water content
Day of experiment d 19 26 32 37 43 47 52 56 60
Correlation coefficient 0.951 0.955 0.959 0.953 0.958 0.945 0.952 0.949 0.944
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Fig. 1

Germinating ratio of sweet flag
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2

Fig.2  Growth of sweet flag’s seedings

4
Table 4 One-way ANOVA of sweet flag’s height

F F
Source of variation SS df MS F p-value F crit
Between groups 2430.20 5 486.04 6.034 0.0002 2.409
With in groups 3866.73 48 80.56
Total 6296.93 53

5

Table 5 The correlations between sweet flag’ s height and soil water content

Day of experiment d 19 26 32 37 43 47 52 56 60
Correlation coefficient 0.964 0.973 0.944 0.982 0.983 0.970 0.936 0.940 0.928
35.0% 57.5% 28.7cm
30.0% 40% ~32.5%
32.5% CK 1/3 19. 0cm 1/3
2.2
CK 48.9cm C3 (4 25.5ecm 23.5cm
CK 48%  52% 18.2cm CK 63%
c5 6.2cm’ CK 32.5ecm*  19%
Grime Tilman
67
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Fig.4 The biomass dynamics of sweet flag’s seedings
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5 Acorus calamus 1753
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Fig.5 Photo synthetic pigments contents of sweet flag’ s seedlings
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