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Response of growth and root biomass of Phragmites australis to water level and salt stress
at different growth stages in the Yellow River Delta. TIAN Xiao-yan' CHEN Min'®> LU
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Research ~ Chinese Academy of Sciences Yantai 264003 Shandong China; *Administration
Bureau of the Yellow River Delta National Nature Reserve Dongying 257091 Shandong China) .

Abstract: Soil water level and salinity are the major factors affecting plant growth in the coastal
wetlands. It is important to understand the adaptation mechanism of wetland plants to the interac—
tive effect of water level and salinity for the protection and restoration of the coastal wetland in the
Yellow River Delta. We examined the responses of plant growth and the characteristics of root bio—
mass of Phragmites australis to the interaction of different water levels ( CK =30 ecm 0 cm

30 cm) salt concentrations (0% 1.5% NaCl) and growth stages ( germination stage seedling
stage) . The results showed that water level and salinity significantly interacted to affect root bio—
mass. Compared with the CK  root biomass under the combination of 1.5% NaCl and 30 cm water
level was significantly lower but no significant differences were observed under the combination
of 0% NaCl and 30 cm water level. This result indicated that soil salinity could change the toler—
ance threshold of P. australis enduring water stress. With the exception of plant height ecological
traits of P. australis at 0 cm water level showed high adaptation. However 30 c¢m water table
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depth had inhibitory effects on some ecological traits of P. australis. The total root biomass of soil

surface layer was not sensitive to water level and salinity gradients. With the increasing soil

depth water level and salinity significantly affected the accumulation of root biomass. The highest

fibrous root biomass was ( 6.76+2.19) ¢ per plant under the condition of 0 cm water level 0%

NaCl treated at seedling stage. The lowest fibrous root biomass was ( 1.09+0.68) g per plant

under the condition of 30 cm water table depth 1.5% NaCl treated at germination stage.
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Fig.1 Changes in plant height of Phragmites australis under different water-salt treatment period and water-salt stress
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Table 1 Analysis results of three-way ANOVA for Phragmites australis ecological characteristics with water-salt treatment
period salt and water levels as fixed factors ( F value)

X X X X X
36.278 % * * 60.961 * * * 1.175 25.760* * * 3.682" 4.169* % 1.847
1.944 21.388*** 22.481%** 13.746* * * 1.431 0.512 1.336
1.206 3.430 3.622° 0.528 0.837 1.866 0.721
0.181 0.006 2.909" 0.806 0.807 0.928 1.406
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2.1.2 2.2
2
2.2.1
1.5% N N 3
° 2 1 ( P<0.001)
1.74 N N
(P>0.05) . (P<
30 cm 3 0.05) .
( P<0.001) ( P<0.05) o 1.5%
1.5% ( P<0.001) . ( P<0.05)
30cm  -30 cm
0 cm CK( P<0.05) 30
cm -30 cm (P<
0.01) ( 2013) , 30 cm
o 0 cm CK(P<
0.05) .
( P>0.05) ,
127 e A, 121 e c,
—a— A, —a—C,
_ 10 oA, _ 101 o,
;45 ol —A— A, % ol —a—
<6 <6
b &
o4 & 4
R
2t 2
0 i . . ) 0 . . . .
127 —>—B 127 —>—D
+B; +D;
~ 107 B, ~ 10T —e—D,
'% gl —m—B4 :'Hé gl —m—D4
< o6t £ 6t
82 4 # o4t
KR R
2t 2
0 \ . ’ ) 0 \ . A ,
1 5 9 13 1 5 9 13
B 1] () B i) ()
2

Fig.2 Changes in tiller number of Phragmites australis under different water-salt treatment period and water-salt stress
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Fig.3 Changes in biomass of total root main root and fibrous root under different water-salt treatment period and water—

salt stress
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Fig.4 Changes in total root biomass of different soil layers under different water-salt treatment period and water-salt stress
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Changes in main root biomass of different soil layers under different water-salt treatment period and water-salt stress
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Fig.6 Changes in fibrous root biomass of different soil layers under different water-salt treatment period and water-salt
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