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Table 1 Comparison of environmental conditions of S. salsa wetland in different conditions

Type EC (mS/cm) Soil temperature (°C) Organic matter (%) Water (cm®/cm®)  pH TN (mg/kg)
JP1 5.58+2.80 22.45+2.68 1.01 31.4243.90 8.49 576.69
P2 =20 23.63F1.14 0.63 36.27+1.61 8. 82 371. 80

EC: Electrical conductivity; TN Total nitrogen.
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Fig. 4 Effects of phosphorus and salinity concentration on the fresh or dry weights of S. salsa
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Table 2 Results of 3 factors analysis of variance for germination, fresh and dry weights of
S. salsa in different nitrogen or phosphorus concentrations
Source of Germination rate Fresh weight Dry weight Source of Germination rate Fresh weight Dry weight
variance F P F P F P variance F P F P F P
T 41.680  0.000 66.453 0.000 57.628 0.000 T 94.438 0.000 116.948 0.000 94.058 0.000
N 1.077 0.351 0.082 0.921 0.172 0.843 P 0.103 0.902 0.354 0.705 0.144 0.867
S 19.951  0.000 15.387 0.000 8.977 0.001 S 36.656 0.000 26.141 0.000 13.794  0.000
TXN 1.193 0.315 0.727 0.491 0.748 0.482 TXP 0.452  0.640 0.036 0.965 0.221 0.803
TXS 3.501 0.041 3.491  0.043 2.288 0.119 TXS 8.009 0.001 6.989 0.003 2.970 0.064
NXS 0.716  0.586 1.423 0.250 1.324 0.284 PXS 0.551 0.699 0.442 0.777 0.487 0.745
TXNXS 0.387 0.817 0.963 0.422 0.774 0.518 TXPXS 0.603 0.663 0.517 0.724 0.318 0.864
. P<<0.05 . T s N:N ;PP ;S o

Note: P<C0. 05 mean the significant difference. T: S. salsa type; N: N concentration; P: P concentration; S: Salinity stress.
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Fig. 6 Effects of phosphorus and salinity concentration on the lengths of leaf, stem and root of S. salsa seedlings

P1A P1B PIC P2A P2B P2C P3A P3B P3C
A [Al 4 ¥ Different tre atments

P1A: 1 mmol/L P+0 mmol/L NaCl; P1B: 1 mmol/L P+ 300 mmol/L NaCl; P1C; 1 mmol/L P+ 600 mmol/L NaCl; P2A: 5 mmol/L P+0

mmol/L NaCl; P2B: 5 mmol/L P+300 mmol/L NaCl; P2C; 5 mmol/L P+ 600 mmol/L NaCl; P3A: 10 mmol/L P+ 0 mmol/L NaCl; P3B; 10

mmol/L P=+300 mmol/LL NaCl; P3C: 10 mmol/L P+600 mmol/L NaCl.

P

mmol/L

’

2
-JP1

(600 mmol/L)

N

b

(0.21, 1.2D,

JP2 N

5

p

6), P
JP2
1 mmol/L

»JP1

10



36 ACTA PRATACULTURAE SINICA(2012) Vol. 21,No. 6
P . P . .
(P>0.05), 300 mmol/L P R P
N s s (0.10, 0.18),
(600 mmol/L), o , ,JP1 ,
, JP2 ) o
3
3.1 N.PRERLG T HLGH "
, ,JP1 P2, Song
. JpP2 JP1 :1DJP2 )
JP1 . »2 )
15~20 d™', 2) JP2 ;
3 N JP1

Table 3 Effects of nitrogen and salinity concentration on the growth of leaf, stem and root of JP1

N Nitrogen Salinity
concentration concentration Dry root Dry stem Dry leaf Root weight Stem weight Leaf weight Root/shoot

(mmol/L) (mmol/L) weight (g) weight (g) weight (g) ratio ratio ratio
1 0 0.001 0 0. 005 6 0.002 3 0.11 0.63 0. 26 0.13
300 0.001 0 0.006 3 0.005 9 0.08 0.47 0.45 0. 09
600 0. 000 9 0.004 2 0.0115 0. 05 0.25 0.70 0.05
5 0 0.001 2 0.007 3 0.002 8 0.11 0. 64 0. 25 0.12
300 0.003 3 0.005 5 0.004 0 0. 26 0.43 0.31 0. 35
600 0.000 5 0.005 0 0.009 8 0.03 0.33 0. 64 0.03
10 0 0.001 1 0. 006 5 0.002 8 0. 10 0.63 0. 27 0.11
300 0.000 9 0.004 2 0.004 2 0.09 0. 45 0.45 0. 10
600 0.000 8 0.004 0 0.008 5 0. 06 0. 30 0. 64 0.07

4 N JP2
Table 4 Effects of nitrogen and salinity concentration on the growth of leaf, stem and root of JP2
N Nitrogen Salinity
concentration concentration Dry root Dry stem Dry leaf Root weight Stem weight Leaf weight Root/shoot

(mmol/L) (mmol/L) weight (g) weight (g) weight (g) ratio ratio ratio
1 0 0.000 8 0.004 5 0.001 5 0.12 0. 66 0.22 0.13
300 0. 000 6 0.002 3 0.002 2 0.12 0. 46 0.42 0.13

600 — — — — — — —

) 0 0.000 7 0.004 0 0.001 6 0.11 0. 64 0.25 0.13
300 0.000 7 0.002 5 0.001 9 0.14 0.51 0.35 0.16
600 0. 000 5 0.001 8 0.005 0 0.07 0. 25 0.69 0.07
10 0 0.000 9 0.005 1 0.001 4 0.12 0. 69 0.19 0.14
300 0.000 8 0.003 1 0.003 3 0.11 0. 44 0. 46 0.12
600 0.000 7 0.002 1 0.004 3 0. 10 0.29 0. 60 0.11
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Table 5 Effects of phosphorus and salinity concentration on the growth of leaf, stem and root of JP1

P Phosphorus Salinity
concentration concentration Dry root Dry stem Dry leaf Root weight Stem weight Leaf weight Root/shoot
(mmol/L) (mmol/L) weight (g) weight (g) weight (g) ratio ratio ratio
1 0 0.000 1 0.007 0 0.003 0 0.09 0. 64 0. 27 0. 10
300 0.000 8 0.005 5 0.003 6 0.08 0.55 0. 36 0.09
600 0.001 9 0.005 0 0.005 3 0.15 0.41 0. 44 0.18
5 0 0.001 1 0.005 8 0.002 6 0.11 0.61 0.28 0.13
300 0. 000 9 0.005 8 0.005 7 0.07 0.47 0. 46 0.07
600 0.000 8 0.003 3 0.005 9 0.08 0. 33 0.59 0.08
10 0 0.001 0 0.005 6 0.002 5 0.11 0.61 0. 28 0.12
300 0.000 8 0.004 2 0.003 7 0.09 0.48 0.42 0. 10
600 0. 000 7 0.003 8 0.004 9 0.07 0. 40 0.52 0.08
6 P JP2

Table 6 Effects of phosphorus and salinity concentration on the growth of leaf, stem and root of JP2

P Phosphorus Salinity
concentration concentration Dry root Dry stem Dry leaf Root weight Stem weight Leal weight ~ Root/shoot
(mmol/L) (mmol/L) weight (g) weight (g) weight (g) ratio ratio ratio
1 0 0.001 0 0.003 5 0.001 5 0.17 0.58 0.25 0.21
300 0. 000 9 0.003 2 0.002 7 0.13 0.47 0. 40 0.15
600 0. 000 7 0.002 0 0.002 7 0.13 0.37 0.51 0.14
5 0 0. 000 8 0.004 1 0.001 7 0.13 0.62 0. 26 0. 14
300 0. 000 6 0.003 4 0.003 3 0.08 0. 47 0. 45 0.08
600 0. 000 8 0.002 5 0.001 2 0.17 0.57 0.26 0.21
10 0 0.000 9 0.003 5 0.001 6 0.16 0.58 0. 26 0.19
300 0.000 8 0.002 6 0. 002 0 0.15 0. 47 0.37 0.18
600 0.004 3 0.002 4 0.001 4 0.53 0. 30 0.17 1.12
° ’ s
° s
, s [6] . s N
, (600 mmol/L) s N 2 o
o o s (Arachis hypogaea) » Hendricks
Taylorsont™ , N . . »
H, O, )
NH,OH « HCI o N ) N
, N

o

3.2 NPREAZLSNEERTENH A
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Effects of nitrogen and phosphorus on seed germination and seedling growth of Suaeda salsa
under different growth conditions of the Yellow River Estuary
SONG Hong-li"**, SUN Zhi-gao', SUN Jing-kuan', MOU Xiao-jie'"*"*,
JIANG Huan-huan'?, SUN Wen-guang'?, SUN Wan-long'*

(1. Key Laboratory of Coastal Zone Environmental Processes, Yantai Institute of Coastal Zone Research
(YIC), Chinese Academy of Sciences(CAS); Shandong Provincial Key Laboratory of Coastal Zone
Environmental Processes, YICCAS, Yantai 264003, China; 2. Graduate University of Chinese
Academy of Sciences, Beijing 100049, China; 3. Key Laboratory of Wetland Ecology and
Environment, Northeast Institute of Geography and Agroecology, Chinese Academy of
Sciences, Changchun 130012, China; 4. Shandong Provincial Key Laboratory of
Eco-Environmental Science for Yellow River Delta, Binzhou
University, Binzhou 256603, China)

Abstract: From October to November in 2010, the effects of nitrogen and phosphorus on seed germination and
seedling growth of different phenotypes of Suaeda salsa under different growth conditions of the Yellow River
Estuary were studied. Seed germination rates of S. salsa in the middle (JP1) and low (JP2) tidal flats reduced
with increasing salinity. Under the same conditions of salinity, the JP1 germination rate was higher than that of
JP2, due to growth rhythm and tidal action. Under high salinity conditions, germination rate, root/weight and
root/shoot reached the maximum at a high nitrogen concentration. Thus high concentrations of nitrogen allevi-
ated the saline toxicity. The effect of phosphorus on S. salsa was complex. Without salinity, there was no
effect of phosphorus on root/weight, root/shoot, stem/weight and leaf/weight. At a salt concentration of 300
mmol/L, a moderate level of phosphorus retarded the growth of roots and stems, but favored leaf growth, and
the root/shoot reached a maximum at the highest phosphorus concentration. Under high salinity conditions, S.
salsa seedling growth depended on location: for JP1, root/weight and root/shoot increased as phosphorus con-

centration increased, and leaf/weight decreased but for JP2, the opposite changes were observed.

Key words: seed germination; Suaeda salsa ; nitrogen and phosphorus; salinity stress; Yellow River Estuary



