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Table 1 Fractal model parameters of spatial structure of aboveground biomass
Date JP1 JP2
(- Month-day) In C D R d. f P In C D R d. f P
5-17 —8.183 1. 954 0.811 50 <20. 001 —8.196 2.260 0. 636 46 <20.001
6-1 —8. 849 2.327 0. 787 48 <C0.001 —8.730 2.592 0. 865 47 <20.001
7-11 —14.999 3.839 0. 749 44 <20. 001 —9. 486 2.741 0.794 A7 <20.001
8-9 —11.772 2.973 0.762 49 <C0.001 —13.39%4 3.955 0.702 47 <20.001
§-31 —9.713 2.429 0. 789 49 <20.001 —10.573 3.188 0. 896 47 <20. 001
9-20 —10.001 3.082 0.738 50 <C0.001 —11.681 2.882 0. 656 50 <0. 001
10-19 —8.129 1. 908 0. 682 48 <0.001 —11. 849 3.638 0.612 48 <0. 001
11-15 —6.803 1.692 0. 546 45 <C0.001 —10.900 3.422 0. 803 50 <20.001
2.1.2 JP1.JP2 4_ O IPI
o IpP2
(P<0.0DC D, 3 L - - -l H£E Fitting line (JP1) -
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Fig. 1 Dynamics of fractal relationships between
, TP C 2,

plant biomass (B) and height (H)



48 ACTA PRATACULTURAE SINICA(2012) Vol. 21,No. 3

. TP , , , 11 .
. TP o .JP1 TP 8
,9—11 “Vv” . Jp2 TP “v” s 7
11 . TP 8 “
” b Y P b
TP o P , TP
> >, P o ,JP1 «c . . ) P
JP2 s (1.984+0.64),(1.41£0.46),(1.98£0.93) (n=8), JP2
P JP1, , TP (P<<0.05), TP
(P>0.05),
6000 1800
Pl —m— ! Root
5 < —e— £ Shoot I
5000 —a— i} Leaf 1500 |
D )
= g
4 4000 | = 1200 |
5 3000 f €22 900 |-
2 2000 | = 600
3 1000 f 2 300 |
= &
U ] 0 1 1 1 1 1 1 1 1 ]
5-17 6-1 7-11 8-9 8-31 9-20 10-1911-15 5-17 e6-1 7-11 8-9 8-31 9-20 10-19 11-15
F ] Date (H-H Month-day) |1 1] Date (H- Month-day)
2
Fig. 2 Changes of total phosphorus content in different organs
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Table 2 Changes of phosphorus accumulation amount (A) and accumulation rate (V,) in different organs
Date Root Stem Leaf Sum
Type - A Vp A Vp A Vp A Vp*
Month-day) (g/m?) (X1073 g/m? +d) (g/m?) (X107%g/m? - d) (g/m?) (X103 g/m?+d) (g/m?) (X103 g/m? + d)
JP1 5-17 0.038 1.41 0. 050 1.85 0.082 3. 04 0.170 4. 89
6-1 0. 040 0.14 0.058 0.57 0. 068 —1.00 0.166 —0.43
7-11 0.089 1.23 0.196 3.45 0.142 1. 85 0.427 5.30
89 0.145 1.93 0.791 20.52 0.242 3.45 1.178 23.97
831 0.122 —1.05 0.918 5.77 0.402 7.27 1. 442 13.05
9-20 0.139 0. 85 0. 747 —8.55 0. 844 22.10 1. 730 13.55
10-19 0.048 —3.03 0.218 —17.63 1. 453 20. 30 1. 719 2.67
11-15 0.023 —0. 89 0.012 —7.36 0. 050 —50. 11 0. 085 —57. 46
JpP2 5-17 0. 007 0. 26 0.014 0.52 0.021 0.78 0.042 1. 30
6-1 0.012 0. 36 0.031 1.21 0.042 1. 50 0. 085 2.71
7-11 0. 006 —0.15 0.039 0.20 0.028 —0.35 0.073 —0.15
8-9 0. 007 0.03 0.052 0.45 0. 040 0.41 0.099 0. 86
8-31 0.010 0.14 0. 083 1. 41 0.118 3.55 0.211 4.95
9-20 0.008 —0.10 0. 059 —1.20 0. 140 1. 10 0.207 —0.10
10-19 0.010 0.07 0.037 —0.73 0. 160 0.67 0.207 —0.07
11-15 0.002 —0.29 0.028 —0.32 0.104 —2.00 0.134 —2.32
* Aboveground part.
3 P
Table 3 Proportions of phosphorus storage in different organs %
Date (- Month-day)
Organ Type 5-17 6-1 7-11 8-9 8-31 9-20 10-19 11-15 Mean (4 SD)
Root JP1 22.35 24.10 20. 84 12.31 8. 46 8.03 2.79 27.06 15.74+8.94
JP2 16.67 14.12 8.22 7.07 4.74 3. 86 4.83 1. 49 7.6345.25
Stem JP1 29.41 34. 94 45.90 67.15 63. 66 43.18 12.68 14.12 38.88420. 30
JP2 33.33 36.47 53.42 52.53 39. 34 28.50 17. 87 20. 90 35.30413.12
Leaf JP1 48. 24 40. 96 33.26 20. 54 27.88 48.79 84.53 58.82 45, 384+20. 08
JP2 50. 00 49. 41 38. 36 40. 40 55.92 67.63 77.29 77.61 57.08415.49
2.4 N/P
N.P . . N/P
, f22.23] [e4] | N/P<14 ,
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Table 4 Dynamics of N/P ratio of different organs
Date ¢ - Month-day)
Type Item
5-17 6-1 7-11 89 §-31 9-20 10-19 11-15 Mean (£SD)
JP1 Root 9.13 7.31 8.74 5.71 5.66 5.28 8. 86 15.05 8.22+3.17
Stem 11. 07 7.89 11.78 5.03 4.68 4. 96 11.68 16. 54 9.20+4. 27
Leaf 16. 93 17.19 20. 58 22.31 12. 54 7.05 4.97 11.53 14.14+6. 20
Plant 13.53 10. 97 14.02 8. 64 6.82 5.93 5.91 13.12 9.87+3.47
JP2 Root 10. 58 15.57 26. 50 15.99 12.27 12. 89 9. 87 21.35 14.84+4, 25
Stem 13.05 12. 94 23.05 18. 67 13.71 14.15 12. 96 16.93 15.68+3. 64
Leaf 18. 36 15.24 32.59 20. 82 14. 21 10. 87 11.15 11.93 16.90+7. 25
Plant 15. 31 14. 56 26. 50 19. 30 13. 89 11.72 11. 39 13.17 15.73+5.00
3
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Biomass spatial fractal characteristics and phosphorus nutrient dynamics of Suaeda salsa
under different growth conditions of the intertidal zone in the Yellow River estuary
MOU Xiao-jie"**, SUN Zhi-gao*, LIU Xing-tu'

(1. Northeast Institute of Geography and Agroecology., Chinese Academy of Sciences, Changchun 130012,
China; 2. Key Laboratory of Coastal Zone Environmental Processes, Yantai Institute of Coastal Zone
Research, Chinese Academy of Sciences, Shandong Provincial Key Laboratory
of Coastal Zone Environmental Processes, Yantai 264003, China; 3. Graduate
University of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: From May to November 2008, biomass spatial fractal characteristics and phosphorus nutrient dynam-
ics of Suaeda salsa under different growth conditions in the intertidal zone of the Yellow River estuary were
studied. The logarithm values of aboveground biomass and plant height of S. salsa in middle (JP1) and low tid-
al flat (JP2) were linearly correlated, and the ranges of fractal dimensions (D) were 1. 692—3. 839 and 2. 260—
3. 955, respectively. The dynamic accumulation of aboveground biomass of JP1 and JP2 had self-similarity, be-
ing a fractal growth process which fitted the increase rule of power function: D was 2. 012 and 2. 366, respec-
tively. The changes of total phosphorus (TP) content in roots and stems of JP1 and JP2 were consistent, gen-
erally decreasing in the growing season, while TP content in leaves fluctuated greatly, The amount of P accu-
mulation and rate of different organs of JP1 and JP2 showed significant seasonal changes, and the values in
aboveground parts were generally higher than those in roots. The P allocation ratios were significantly different
among different parts of JP1 and JP2 in different phases and were in the order leaf>>stem™>>root, with values of
(45.38420.08) %5, (38.88420.30) %, (15.74+8.94) % for JP1 and (57.08415.49) %, (35.30413.12) %,
(7.6345.25)% for JP2 respectively. The N/P of JP1 plants (9.87+3.47) was less than 14, implying that N
might be the limiting nutrient. The N/P of JP2 plants (15. 7345. 00) was between 14 and 16 indicating that
both might be limiting nutrients, but that the effect of P is greater. Further studies indicated that the differ-
ences between JP1 and JP2 in biomass, TP content, P accumulation amount and rate, P allocation ratio and nu-
trient limiting status were correlated to their ecological characteristics and water and salinity conditions of the

habitat.

Key words: biomass; spatial fractal characteristics; phosphorus; Suaeda salsa; Yellow River estuary



