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Abstract: From April to November, 2014, an in situ nitrogen ( N) loading experiment ( NO, no N loading treatment; N1,
low N loading treatment; N2, moderate N loading treatment; and N3, high N loading treatment) was conducted in a
Suaeda salsa community in high marshes in the northern Yellow River estuary. Different N-substrate seeds were sampled in
the corresponding N treatment plots ( SO, S1, S2, and S3). The objective of this study was to explore the responses. of
germination and seedling growth of different N-substrate seeds of S. salsa to salinity stress and nitrogen loading. Results
showed that the N content in seeds sampled from different N loading plots were in the order of S2 > SO > S1 > .S3 and
compared to other N loading treatments, the N2 treatment was more favorable for N accumulation in seeds. The interaction of
salinity stress and N concentrations showed substantial effects on germination rate of the four N-substrate seeds; following
the sequence of S2 > S1 > S0 > S3 (P > 0.05). Under different salinity stresses, the germination rate and seedling growth
of S2 were the best. With increasing salinity, the germination rate and seedling growth of the four N-substrate seeds were
generally inhibited, but at lower salinity, conditions were favorable for seedling elongation and the inhibitory effect could be
alleviated by high N loading. The combined effect of salinity stress, N concentration, and seed types had significant impacts
on germination rate, seedling length, and fresh and dry weight. Except for seedling length, the interaction of the three
factors demonstrated no significant influences on the above ecological traits. This study.found that the N loading treatments
not only altered the nitrogen content of S. salsa seeds in the primary environment, but-also resulted in N-substrate seeds that
presented different adaptation strategies to nitrogen loading and salinity ‘stress. Compared to other N-substrate seeds, S2
showed great advantages in germination rate and seedling growth. In the future, nutrient loading will be increasingly utilized
in the newly created marshes of the Yellow River estuary. It“was concluded that, as the nutrient reached the N2 level,
germination and seedling growth of S. salsa would be greatly promoted. If nutrients reached higher levels, germination and

seedling growth would, to some extent, be inhibited.
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Table 1 Results of three factors analysis of variance for germination, plant length, fresh and dry weights of the four N-substrate seeds as

affected by different nitrogen concentrations and salinity stresses

PP K ZEF Germination rate K Plant height fit 7 Fresh weight T Dry weight
Source of variance F P F P F P F P

T 6.996 0 5.846 0.001 5.677 0.001 6.996 0

N 5.879 0.001 1.535 0.21 3.824 0.012 5.879 0.001

SS 190.582 0 77.378 0 89.729 0 190.582 0

TN 0.473 0.889 0.961 0.477 0.868 0.557 0.473 0.889

TxSS 0.796 0.575 0.857 0.529 2.128 0.057 0.796 0.575

NxSS 1.306 0.262 2.292 0.041 1.798 0.108 1.306 0.262

TXNXSS 0.386 0.988 1.369 0.166 0.537 0.933 0.386 0.988

1 P<0.05 RARZEREE;T, MTAA Seed types; N, FIKIE Nitrogen concentrations ;SS, h43HHE Salt stress
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(G o0y 114 i B 5 R4 B A 0 ) S T AR AR, T AR ) 5 23 DU i Sk B2 ) 1 I B (A B S2>S81>
SO>S3( 513,181 4) . BAARUL, Toth e Wi T, BRAKAAE B S2 4 9 ff 52 A0+ 5 0 25w THAB A 4k (P<
0.05) , HoAt AL BN AR Rh 12 7 Al B A S 5 A0 T H T 0 I 5 22 5 (P>0.05) o Bl S0 (38 , AN ]
TR G RS AT AR A NS (P>0.05) , HARGAL RS S2 Bl & e 4 DA R i Ak
U ARERMINE T AT RSB A R R34 7 40 B0 i R LA R R RN A T AR R T
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Fig.2 Germination rate of the four N-substrate seeds as affected by different nitrogen concentrations and salinity stresses
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Fig.3 Effects of different nitrogen concentrationsand salinity stresses on the fresh weight of seedlings germinated from four N-

substrate seeds
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Fig.4  Effects of different nitrogen concentrations and salinity stresses on the dry weight of seedlings germinated from four N-

substrate seeds
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Fig.5 Effects of different nitrogen concentrations and salinity stresses on length of seedlings germinated from four N-substrate seeds
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