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Abstract: We carried out an indoor culturing experiment to cultivate Phalaris arundinacea using rhizome to explore wa-
ter ecological amplitude at rhizomatic germination and seedling stage. We exposed P. arundinacea to C1(2 + 0.5) %, C2
(10 £ 0.5)%, C3(15 £ 0.5)%, C4(20 + 0.5)%, C5(25 = 0.5)%, C6(30 = 0.5)%, C7(40 + 0.5) % (water satu-
ration) and C8 flooding(2 ¢cm) for 60 d, and determined the germination rate and various physiological indexes and mor-
phological indexes. The results were as followes: (1) Rhizomatic germination rate of the plants was lowered by drought
or excessive saturated of soil water content, but the rhizome still had stronger drought-resistance than seeds. Plant height
and aboveground biomass increase firstly and then decreased with the increase of soil water content. The relationship be-

tween the plant height and aboveground biomass could be described as an exponential function: y = 0.203 8¢**** (R’ =
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0.803 2). (2) The plants could adapt to the stress environment by adjusting the structural features, reducing the size,
and decreasing the leaf number and the leaf area. Leaf length, leaf width, leal number and leaf area showed the similar
trend of increasing firstly and then decreasing with the increase of soil water content. When the soil water content ranged
between 10%-30%, the water content of plant were able to maintain stability, and then increased with the increase of
soil water content. (3) Chl a, Chl b, Car and SPAD contents in young shoots followed the same trend in variation, in-
creasing firstly and then decreasing with the increase of soil water content. But Chl a/b content decreased firstly and then
increased, did no differ much in the eight treatments. (4) There is no significant difference of Chl/Car in these treat-
ments. In drought or excessive saturated of soil water content, the plants adjusted the distribution of Chl a and Chl b,
raised Chl a /b, maintained Car /Chl, in order to maintain the regular photosynthesis process. Based on the above anal-
ysis, quantitive analysis on rhizomatic germination rate, morphological indexes and physiologic indexes by Gaussian
Model , it is clear that the water ecological amplitude of P. arundinacea for rhizomatic germination and seedling stage was
7.48%~52.20% , and the optimum water ecological amplitude was 18.99%-40.60% .
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Fig. 1 Temporal variation of germination rate
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Fig. 6 Effects of soil moisture content on photosynthetic pigments contents of Phalaris arundinacea
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Table 1 Relationships between various morphological and physiological indices of Phalaris arundinacea
_ Hh &R F=a X il e . N
T BEE A T N N SV S-S
Physiological indice Germination — Plant y 0 G Leafarea IR iy ZhE
ysiologle ’ rate height ’ number AGB Car
[y 1
Germination rate
WS 0.926 * = 1
Plant height
5 0.953 %% 0.977 % * 1
Leaf width
T AR 0.945 %%  0.933 %%  0.975 s
Leaf area
i A% 0.833 = 0.969 %  0.945 %%  0.875 % 1
Leaf number
Hb b A 0.877 %  0.900 %%  0.899 %%  0.952%%  0.821 * 1
AGB
M4 a 0.897 %%  0.960 %%  0.930 %%  0.865 %%  0.912 % 0.805 1
Chl a
H4EE b 0.887 * * 0.979 * * 0.963 * * 0.927 * = 0.956 * * 0.883 * * 0.968 * * 1
Chl b
ETIE NS 0.943 %% 0905  0.909 %%  0.857 %%  0.845 = 0.758 0.970 = = 0.794 1
Car

TE: o FRIRAE 0.05 K- (BUI) EREASE, ++ FIRTE 0.01 KF- (R 1 RFEHK,

Note: * means significant difference at P<0.05, ** means significant difference at P<0.01(bilateral ).

INT-REE RN T8 & BB 5T 45 A — 2, AR ZE i &
i TR AR (TR w5 ,2011) . T 3EK 04k
FARFTIR (40% ) Fiis KR A B & %k 87.5% i
45.8% , B HEOK SR 1~20 d B H A
FEE(GR) Se Tk )5 T R, IF H A Ab FHAH 2 ] 25 5
PR, U I R AR 2K %) W e R & R A2 i
HEK A ARBE S

KB BAE 15% ~ 30% B 2l AR K R A

K E iR 25% I ik e e E A B 61.86 em, Y
T 10% & T 40% B #k 55 K 43.25 cm ,41.92 cm,
B 5 3K o T 34 S ) I P R v R o B
K HER(HAGR) #R 2B SE G TR S [F—
TKATREFE T 4 b 4K 3 22 (HAGR ) Fifi B[] 42 90328 17
FEARAGE S 5L & EF 8 45 A — B (W PH 4,
2015) , XULHTE TR o+ HEK kWA i 44 T
REBL AR B A X 8K 3 (HAGR) 2332 215200
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Table 2 Gauss regression equations for morphological and physiological indices of Phalaris arundinacea
5 H A L& R0 [ )y
Index Unit Gauss regression equation
i % * Germination rate % y=0.984 Texp[ —0.5(x—28.423 0)>/19.611 6°] x100%
B Plant height em y=63.515exp[ —0.5(x—26.643 0)2/26.726 1*] x 100%
T Y Leaf area em’ y=6.300 6exp[ —0.5(x—17.142 9)*/26.726 1’ ] x 100%
b Ay AGB g y=12.451 9exp[ —0.5(x-21.66)2/14.142 1*] x 100%
H4%2 a Chl a mg - g’ y=2.243 Texp[ —0.5(x=31.062 5)2/14.433 8*] x 100%
4% b Chib mg - g’ y=1.026 Oexp[ —0.5(x—30.681 8)7/21.320 1°] x 100%
4% 2 a+b Chl a+b mg - g’ y=3.269 Gexp[ —0.5(x—30.942 8)7/11.952 3°] x 100%
AAXT 452 H SPAD SPAD y=37.40exp[ -0.5(x-29.375 0)2/35.355 3> ] x 100%
FAY MR Car mg - g’ y=3.360 2exp[ —0.5(x—29.837 5)*/11.180 3°] x 100%
F 3 BEERKSESNE
Table 3 Water ecological amplitude of Phalaris arundinacea
KA A g Fokcf JRIER T ff Oler;nl%nﬁilele Eifi%l
Water ecological amplitude Unit Maximum p L(“;;” Amplitude amplitude
[u—t,u+t] [u—2t,u+2t]

B & % Germination rate % 98.47 19.50 22.36 [8.81,48.03] [-10.80,67.65]
B Height cm 36.34 26.50 35.36 [-8.86,61.86] [-44.21,97.21]
T F Leaf area cm’ 6.30 17.14 26.73 [-9.58,43.87] [-36.31,70.60]
M FAEYIE AGB g - plant’ 12.45 27.07 13.53 [13.54,40.60] [0.00,54.13]
M4%% a Chl a mg - g 2.24 31.06 14.43 [16.63,45.50] [2.19,59.93]
M4EZ b Chlb mg - g’ 1.03 30.68 21.32 [9.36,52.00] [-11.96,73.32]
4%2 a+b Chl a+b mg - g’ 3.27 30.94 11.95 [18.99,42.90] [7.04,54.85]
AHXT 452 (H SPAD SPAD 37.40 29.03 18.26 [10.78,47.29] [-7.48,65.55]
KN MK Car mg - g’ 3.60 29.84 11.18 [18.65,41.02] [7.48,52.20]

[18.99,40.60] [7.48,52.20]

o PRAE AR A 16 B BB T A KRR A A S (R AT LG AR )G 5 AR R A

AR, HE 9 45 7E T2 25 R A 9 a A T L A g R
(Gianoli et al,2005; il HT%,2008) , 7FH% i 115
IR A3 E i T A ) 238 2 9 N TR A B e o A
5% (Roux et al, 1998 ; BHJZE 2007), A5 L,
B -+ 3 F K SRS SRR R i S IS =
JE AR S e T R S ORI RUE
Vi B RE S AE T R K o33 A ) - 6K o 400 T il
AR A SRR L AR AR RN s A
N T R N A R B —E PR

K (FH£,2002), MR b FoRtayHidtax
EHEAYNEE R b THE, BEAZEYN
1 FEAIK (Thornber, 2003 ) o ASWF5E & B sy 1= 158
KAPRB M HEE R A AR AW, LA O RS
HFRAG . ASBFFEH Chl a/b Fifi 1385 7K & 1Y 5 fin
BT REIG LT R 3, 2K S 5N 10%
40% M K IF Chl a/b B 8 KT HABAL PR, Ui B B
Ry AR it 1 K A S (TR AT K ) FRAR
TOGREHEA E LUR IR A PR F T 38 A2 6 A A i
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