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Abstract: To investigate the competitive relationship between Suaeda salsa and Phragmites australis in the Yellow River
Delta under different salt stress conditions during the period of the seed germination, the seed germination percentage and
germination rate under different concentrations of nitrogen and salt, were measured for the two species germinated alone and
mixed. The influence of nitrogen addition on their competitive relationship was also detected. The results showed that salt
stress had significant effects on the germination percentage of S. salsa and P. australis. When the salt concentration was
lower than 300 mmol-L™", the germination rate of S. salsa changed insignificantly, but the germination rate of P. australis
decreased significantly with the increasing salt concentration. Under the low level of salt concentration, nitrogen addition did
not significantly affect the germination percentage of the two species. However, the moderate nitrogen addition (20 mmol-L™")
significantly increased the germination rate under high salt stress. When the seeds of two species mixed, the germination rate
of P. australis increased significantly at a low salt level, but the differences of the germination rate between species alone
and mixed treatments became less when the concentration of salt increased. Under low salt treatment, the germination rate of
S. salsa germinated alone was significantly higher than that of seeds in mixed treatment, and nitrogen addition had no
significant effect on the germination rate of S. salsa. Under the low salt condition (0, 100 mmol-L™"), the germination rate of
P. australis in mixed treatment was higher than that in alone treatment. When the salt concentration increased (400 mmol-L™),
the germination rate of P. australis was inhibited in mixed treatment. And high nitrogen (40 mmol-L™") could significantly
alleviate the inhibitory effect of mixed treatment on P. australis germination. Our results could provide a theoretical basis for

the study on the ecological adaptation mechanism of typical coastal species in the Yellow River Delta.
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Figure 1 The germination percentage of S. salsa seeds in
single / mixed culture under different salt concentrations
with 0 (A), 20 (B) and 40 mmol-L(C) nitrogen addition
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Figure 2 The germination percentage of P. australis seeds
in single / mixed culture under different salt concentrations
with 0 (A), 20 (B) and 40 mmol-L™(C) nitrogen addition
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Figure 3 Effect of different concentrations of nitrogen on
the germination rate of S. salsa seeds in single / mixed culture
at 0 (A), 100 (B) and 400 mmol-L" (C) salt concentration
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Table 1 General linear model analysis of the influence of different stress factors on germination rate and germination rate of

S. salsa and P. australis seeds

- R # R
F {# P F{H P&
WyFep 281.359 0.000 1506.734 0.000
Ryl 1.486 0.228 1210 0.300
RE 0.074 0.786 0.788 0.376
R 46.502 0.000 93.541 0.000
P X B 0.447 0.640 0.973 0.379
YRR XA 4.096 0.044 35.736 0.000
YrFi X Eh R 0.838 0.502 1.152 0.333
RN X RA 8.416 0.000 7.626 0.001
I X R 0.418 0.909 0.646 0.738
TR X SRk g 0.838 0.502 1.152 0.333
Pk X HaA i X IR A& 5.147 0.006 5210 0.006
PN X AN N X R 1.002 0.435 0.790 0.612
Py X JRA X RS 11.837 0.000 15.497 0.000
BRI X TR X R 1.986 0.049 0.817 0.588
PRl X EIA I X T X R 2.983 0.003 2755 0.006




118 tA R 39 %

X P A A L A E T o ARSI 45 RADUN
M e AP 2 A B B S8 AR AR R AR B A
TR BR AR, R 2R R AT IR A R
e E B 2 R R

S5 3k

(1] REEH, THE, Tk, 55 1961~2010 i —ffi
A e XA S 8 A R A B K B AR A ARFAE D). T R
2016, 14(02): 248-253.

[2] CUIB, HE Q, ZHAO X. Ecological thresholds of Suaeda salsa
to the environmental gradients of water table depth and soil
salinity[J]. Acta Ecologica Sinica, 2008, 28(4): 1408-1418.

[3] WANG X, YU J, ZHOU D, et al. Vegetative Ecological
Characteristics of Restored Reed (Phragmites australis)
Wetlands in the Yellow River Delta, China[J].
Environmental Management, 2012, 49(2): 325-333.

[4] GUAN B, YU J, WANG X, et al. Physiological responses
of halophyte Suaeda Salsa to water table and salt stresses in
coastal wetland of Yellow River Delta[J]. CLEAN - Soil,
Air, Water, 2011, 39(12): 1029-1035.

[5] GUAN B, YU J, HOU A, et al. The ecological adaptability
of Phragmites australis to interactive effects of water level
and salt stress in the Yellow River Delta[J]. Aquatic
Ecology, 2017, 51(1): 107-116.

(6] Juhl. AR SUK R SR G AR ) ek R S gl AR
HISZHA[D]. BEAITERE: P 5EE R, 2011,

[71 ROZEMA J, DUECK T, WESSELMAN H, et al. Nitrogen
dependent growth stimulation by salt in strand-line
species[J]. Acta Oecologica Plantarum, 1983, 4(1): 41-52.

[8] BXMfiE, XI/hnt, ZAFm, 25 NZE T NaCllphie ~ #h
MBS )y 1A K S BIE T TR )], w2
i, 2005(01): 63-68.

(9] WHESC, WH B, RO, A BRGNS SRR Hh
PR AR B R R (] LIRS AR
2018, 7(02): 257-265.

[10] ECflAE, XIbeFs, FOU3E, 5. HEAR&ESNEER I 4
AT BRGNS M B A R A A R HF S ML SR ] I
MR, 2019, 17(01): 119-122.

[11] B, PhEE5E, X, 45 FiE s UG i a2
Mo B RS T]. VLIRS, 2018, 46(03):
56-60.

[12] KHAN, M. A., UNGAR, et al. The effect of salinity and
temperature on the germination of polymorphic seeds and
growth of Atriplex triangularis willd. American Journal of
Botany, 1984, 71, 481-489.

[13] SR ML BT = At 0t i 0 S s A Vs A o0 A A4
LA ARG E D). G AR K, 2017.

[14] 5K/, FET RS GIS HARMBLAC K =M SRR %
WO BT AL 30 AEAHAE BT ST[D]. UrR: AR
K27, 2008.

[151YU J, ZHAN C, L1, et al. Distribution of carbon, nitrogen
and phosphorus in coastal wetland soil related land use in
the Modern Yellow River Delta[J]. Scientific reports, 2016,
6: 37940.

[16] Jaf A, L FRrt s A (W AR 2R A KN #h Pk 1 5%
W[Cl/ AR E. [ R e el s AR
PN o W R DT e w1 s o Wb R RS 1Y S
(P, Jent ThE R 2y, 2008: 229-236.

[17] BT, XN, AFM, 55 N ZE IR0 NaCl g &
HBEE B A SIS T AR AR SR [T]. Bk
i, 2005(01): 63-68.

[18] E3t, Ane, FEEN:, 25 EhOMhic Al s X dh Mok
BEM TR EE S G [I]. Fk gk, 2015,
24(09): 216-222.

[19] FUFE Jor. BT = AR AR I TE & Pl (B AH ELAE BP9 [D]. oF
F: 1t 4CK%E, 2016.

[20] 5KXFF, W95, BHNT, S5 A0 IEAH BAE X RS &
VT &5 A6 FR) S W) < 5 TS BT (R I Sk JE (D). LA
EAER, 2013, 37(06): 571-582.

[21] MORRIS, K., BOON, et al. Floristic shifts in wetlands: the
effects of environmental variables on the interaction
between Phragmites australis (Common Reed) and
Melaleuca ericifolia (Swamp Paperbark). Marine and
Freshwater Research, 2008, 59: 187-204.

[22] UDDIN, M., CARIDI, et al. Phytotoxic evaluation of
Phragmites australis: an investigation of aqueous extracts
of different organs. Marine and Freshwater Research, 2012,
63: 777-787.



