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1.1 FAREBEIL
2008 5- 11 ( )
(37740 ~ 38°10 N, 11841~ 11916 E) 1992 ,
12.1°C, 196 d, 210C 4300°C, 1 962 mm, 551.6
mm, 70% 7 8 , (Phrag-
mites australis) - (Triarrhena saccharif lora) (Myriop hyllum spicatum)
(T amarix chinensis) ( Limoninum sinense)
1.2 R ik
1.2.1 2008 5- 11 \ « ” ,
, (37°4557.0 N, 119°09 40. 7 E,JP1)
(374638.9' N, 1190941.4" E,]P2) \ 30mx30m
1) , 20 d 1
s 4~5 50 em X 50 ecm s , ,
, , + 2) )
R 0~ 40 cm ,
3) s 4~5 50 em X 50 ecm ) s (
) ) ) (
) ,
( + ) 105 C , 80°C
., 0.25mm HNOs3- HClO+ , ICPS 7500 K
Ca Mg
1.2.2 . ’
, ) pH
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1.2.3 K Ca Mg (Vv, g/m’* d) el
I Sy
JNi N t tie K Ca Mg (g/m’)
1.2.4 Origin 8.0 , SPSS 16.0
2
2.1 A4 HEHET 4
2.1.1 JP1 JP2 , ()
4 , 8 , JPI
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Fig. 1 Seasonal changes of different organ biomass of the two types of S. salsa
JPI: S. salsa in middle tidal flat; JP2: S. salsa in low tidal flat; R: Root;
S: Stem; L+ F: + L eaf+ Fruit; T he same below
1
Table 1 Modes simulating the dynamics of biomass and litter amount
Type Item Simu lation model R? P
JP1 Stem y= - 514.433 5+ 17.538 3i- 0. 068 52 0.813 < 0.05
Leaf y= - 99.146 1+ 5.312 9- 0. 021 8 0. 827 < 0.05
Aboveground y= - 613.579 6+ 22.851 3t~ 0.090 3£ 0. 818 < 0.05
Below ground y= — 57.180 5+ 3. 146 8- 0.011 9/ 0.970 < 0.01
Litter y= 0.763 Oexp(t/32.252 3) + 40.378 8 0.877 < 0.01
P2 Stem y= - 33.0127+ 1.767 2t 0.006 12 0.944 < 0.01
Leaf® y= - 40.630 1+ 2.005 2¢— 0. 006 9:2 0. 659 <0.10
Aboveground y= — 73.642 8+ 0.332 6~ 0.001 3:2 0. 829 < 0.05
Below ground y=1.379 1+ 3.772 41— 0.012 92 0.789 < 0.05
Litter y= 0.377 lexp(t/44.855 2)+ 2.7125 0. 899 < 0.01
* Simulation result is not very good; T he same below.
2.1.2 JP1 JP2 ( ) ( 2
) , , 10 . JP1

IP2
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2 K Ga Mg
Table 2 Modeds simulating the dynamics of potassium, caldum and magnesium contents in diff erent parts
Elements Types Items Simulation models R P
JP1 Root y= 22 131.010 6- 421.099 8¢+ 3.922 02— 0.011 2:3 0. 988 < 0.01
Stem y= 14 629. 42 6- 30.750 3¢ - 0.957 < 0.01
L eaf y= 13 735. 05 3- 95.931 0+ 0. 553 6:2 0.973 < 0.01
Litter y= 16 136. 653 0- 160. 564 8¢+ 0.590 72 0. 944 < 0.01
: Jp2 Root y= 26 110. 785 4- 548.163 61+ 4.551 02— 0.011 5¢3 0. 986 < 0.01
Stem y= 8 349. 604 6- 10.728 7t - 0.747 < 0.05
L eaf" y= 10 412. 780 9- 12.088 5¢ - 0.676 < 0.10
Litter y= 11 802.92 3— 61.816 2+ 0. 125 7/ 0.921 < 0.01
Ca JP1 Stem y= 13 601.420 1e-7 1081270 4 119,513 6 0.941 < 0.01
Mg JP1 Stem y= 15 050.265 0!~ /#- 34D 1 2 307. 596 0.986 < 0.0l
3 Ca Mg
Table 3 Gauss curves simulating the dynamics of calcium and magnesium contents in different parts
_ A =n)?
Elements Types Items e w JT[/_ZE v
Yo te L4 A R?
Root 6 313.712 151. 172 80. 231 — 245 557.059 0. 658
JP1 Leaf 16 000. 252 179. 871 61.190 — 417 842.937 0. 884
Litter - 38 581. 138 97. 122 279. 692 21 866 965.749 0.799
“ Stem 4 989. 399 82.914 82.914 274 434.706 0.763
Jp2 Leaf 14 283.261 76. 046 58. 189 463 485.827 0.774
Litter 15 700. 038 79. 057 42.742 700 059.787 0. 820
Root 15 477.932 147. 041 410. 637 - 6505 556.223 0. 696
JP1 Leaf 24 086. 170 189. 265 86. 583 - 1781 726.930 0.735
Litter 24 154.364 184.927 115. 862 - 2879 022. 604 0.729
Mg Root 22 889. 865 146. 922 443.324 — 11397 590. 480 0.573
Stem 32 171. 565 161. 125 288.919 - 10 186 205. 154 0.725
Jp2 Leaf 17 918. 042 189. 879 152. 094 - 2074 646. 481 0. 589
Litter 18 163.978 167. 580 116. 062 - 1831 363.418 0.598
y: Content; yo A W t.: Constant; ¢: Time.
4 K Ca Mg
Table 4 Correlations of potassium, calcium and magnesium contents in different parts of plant
Item Element K Ca Mg Ttem Element K Ca Mg
oot K 1 - 0.023% 0.530% Leat K 1 -0.7419 " - 0.730% "
Ca 0.807» * 1 0. 6522 Ca 0.353h 1 0.738 *
(n=18) (n=8)
Mg 0.959h * * 0. 847H * * 1 Mg 0. 620" 0. 596 1
K 1 0.9779" * 0.879%" " K 1 - 0.2229 0. 559"
Stem Ca 0. 005H 1 0.9102) " * Litter Ca 0. 242 1 0.5572
(=9 Mg 0. 647H 0.255h 1 (n= 8) Mg 0. 762 * 0. 450M 1

a) S. salsa in middle tidal flat; b) S. selsa in low tidal flat, * P<,0.05; * * P< 0.01.
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Fig.4 Changes of potassium, caldum and magnesium storages in different parts of S. salsa
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) ,JP1 K Ca Mg , JP1 K
., Jp2 , JP1 Ca Mg ,
, JP2 Ca Mg , K
Ca Mg , JP1 10 Jp2 9 - 10 R
K Ca Mg , K Ca Mg 10
K Ca Mg ,JP1 K
> > ,Ca Mg > > , JpP2 K Ca Mg
> >, JP1 JP2 K (43.02% $20.80% 48.03% *4. 31%),
CaMg (40.38% £18. 34%,50. 58% £20. 73%  62.96% £10.56%, 58.02% £10. 62%)( 5)
s K Ca Mg ,
,JP1 K Ca Mg JP2, (95
5 K Ca Mg
Table 5 Proportions of potassium, calcium and magnesium storage of different parts (mean =t SD) %o
K Ca Mg
Item
JP1 P2 JP1 JpP2 JP1 Jp2
Root 14.53£8.92 12.48£7.69 10.39%4. 85 4.30%2.52 7.73%4.12 4.88%2.97
Stem 43.02%20. 80 34.06%5.97 21.89%9.02 21.73%6. 36 20.53%£9.07 29.20%6. 64
Leaf 27.61%13.31 48.03%4. 31 40.38%18. 34 62.96%10. 56 50. 58 £20.73 58.02%10. 62
Litter 14.85%29.01 5.43%5.49 27.34%25.17 11.01%9.76 21.16£25. 66 7.90%8. 17
242 K Ca Mg JP1 JP2 K Ca Mg (Vk Va Vi) 5
JP1 Vi Vea Vg , Vi 8 , Ve
, Vg )
,JP2 Vk Vea Vg , , JP1 JP2
Vk Vea Vg , ) K Ca Mg
, Vk Va Vg , , ,
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JP2 9 - 10 , s )
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,JP1 JP2 Vk Vea Vg K Ca Mg
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Fig. 5 Changes of potassium, calcium and magnesium accumulation rates in different parts of S. salsa
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3.3 FELEHAK Ca Mg A% 48 A% 6 oh

, 2 K Ca Mg
R K Ca Mg ,
( 6, 2 K Ca Mg
[27]
2
K Ca M Chen "
: ( ) a Mg en :
(Lepidium latif olium) 50d
N P K Zn R N P K Zn
6
Braekke'” R N K Ca Mg P s
2
2 2 2
N K Ca Mg Mashhday ' (Tritic
um aestivuml) (Triticale rimpau) , ,
2 2
9] , (Leymus chinensis)N P K Jie 1
, , NaCl ,JP1
JpP2 , K Ca
Mg , 2 K Ca Mg
6
Table 6 Comparison of environmental conditions of the two types of S. salsa wetland
" 5 5 pH'* NOy - N** NHs - N°° TN
Type Layer Electronic conductivity Soil temperature Organicmatter ~ Water content (mg/kg) (mg/ kg) (mg/ kg)
(cm) (Hs/ cm) (C) (%) (m?*/m?)
0 5.58%2.80 22.45%2 68 1.01 31.42%£3.90 8. 49 1.40 3.47 576. 69
JPI1 10 11.52£2.29 16.61%1.57 0.48 42.80%*1.20 8.6l 0.90 1.87 293.83
20 9.83%0.94 13.43%0.51 0. 46 43.97+1.03 9.44 0.44 1.40 245.01
0 18.07%£0. 43 23.63%1. 14 0.63 36.27%1.61 8. 82 1. 18 1.70 371. 80
JpP2 10 7.85%£0.75 21.10%0.94 1.13 46.66%0. 87 8. 89 1.82 3.77 617.97
20 6.9610. 84 16.08%0.67 0.39 45.08%1. 14 9.05 0.72 1. 66 263.92
* Mean values in growth season; * * (8 ) Values measured in growth midseason (in August).
3.4 K Ca Mg #y4a%k X4
,JP1 JP2 K Ca Mg ( 4 K Ca Mg
( )
2
, JP1 K Ca K Mg , Ca
2 2 K+
Na' [37] K
2 2
Ca Ca Mg , K 2
¥ 2+ [37]
, K Mg , K. Mg
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Seasonal changes of potassium, calcium, and magnesium and their accumulation in different
phenotype Suaeda salsa communities in a tidal flat of the Yellow River estuary
MOU Xiao jie"?, SUN Zhigao"’, WANG Ling ling"*, SUN Warr long*

(1. Laboratory of Coastal Wetland Ecology, Yantai Institute of Coastal Zone Research, Chinese Academy of
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China; 3.State Key Laboratory of Marine Environmental Science, Xiamen U niversity,
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Abstract: T he seasonal changes of potassium (K), calcium (Ca), and magnesium (Mg) and their accumulation
in different phenotypes of Suaeda salsa in the intertidal zone of the Yellow River estuary were studied from
May to November 2008. The biomass of different organs of S. salsa in the middle (JP1) and low (JP2) tidal
flats show ed significant seasonal dynamics, and the values of JP1 were generally greater than those of JP2, ac
cording to a parabola model. The amounts of JP1 and JP2 bulk litter increased during the growing season, and
could be described by an exponential growth model. The changing patterns of K, Ca, and Mg content in differ
ent parts of JP1 and JP2 were different: Changes of K content almost accorded with parabola or linear models,
while changes of Ca and Mg contents generally accorded with Gauss curves. The K, Ca, and Mg contents in
different parts of JP1 and JP2 at different time periods were significantly different, and the values in the root,
leaf and litter of JP1 were much greater than those of JP2, while the Ca, Mg contents in the stem of JP2 were
much greater than those of JP1. In addition, the correlations, storage, and accumulation rates of K, Ca, and
Mg in different plant parts were also significantly different. In general, the stem and leaf were the main K stor
age sites, providing 43.02% £20.80% of total storage in JP1 and 48. 03% 4. 31% in JP2. The leaf was the
main storage site for Ca and Mg, providing 40. 38% £18. 34% and 50. 58% £20. 73% of the total storage in
JP1 and 62.96% £10.56% and 58.02% £10.62% in JP2. Further studies indicated that the differences of bio-
mass, nutrient (K, Ca, Mg) content, storage and accumulation rate in different plant parts between JP1 and
JP2 were mainly due to their ecological characteristics, nutrient function of the different organs, and the water

or salinity status in the S. salsa habitat.
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