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Abstract

The objects of this study were to investigate (1) mycorrhizal spores,
(2) root nodule, (3) total biomass of plant, (4) nutrient concentration of
plant, (5) litterfall , (6) O- 10 and 10-20 cm sail layer, in the coastal
windbreak forest in Houlong, Miaoli. We explored at different ages,
growing conditions, seasons changes, acid phosphatases and urease
activity, free living nitrogen fixation rate, root nodule nitrogen fixation
rate, nitrogen and phosphorus of Casuarina equisetifolia and Pongamia
pinnata, and explore the mechanism of nitrogen and phosphorus uptake
by plantation seedling under coastal stress site.

The results showed that the pH of the soil is neutral, pH of 2 years
plantation soil is higher than the soil of 6 years, and the pH of 0-10 cm
deep is higher than the pH of 10-20 cm deep.

Soil nitrogen and phosphorus of C. equisetifolia and P. pinnata is 6
years dominant plant, 6 years inferiority plant, 2 years dominant plant, 2
yearsinferiority plant from highest to lowest in order. The 0 -10 cm deep
Is higher than the 10-20 cm deep. Soil nitrogen and phosphorus doesn’t
change with seasons. The soils al present an appearance of extreme lack
of nutrients.

The dominant plant free living nitrogen fixation potential of C.
equisetifolia and P. pinnata are higher than the inferiority plant. The free
living nitrogen fixation potential of C. equisetifolia has no obvious
changes with seasons, but the free living nitrogen fixation potential of P.
pinnata in winter ishigher thanitisin fall.

The activity of soil urease of C. equisetifolia is higher than those of
P. pinnata. However, similarities can be found in them. First, both of
them achieve the maximum in summer. Second, the activity of soil urease

of dominant plant soil is higher than that of inferiority plant. Third, the



activity of soil ureasein 6 years plant soil ishigher than that in 2 years
plant. Last, the activity of soil ureasein 0 -10 cm s higher than that in
10-20 cm.

The activity of soil acid phosphatases of C. equisetifolia is higher
than those of P. pinnata. However, similarities can be found in them. First,
both of them achieve the maximum in summer, and then decrease
progressively in fall and winter. Second, the activity of soil acid
phosphatases of dominant plant soil is higher than that of inferiority plant
soil. Third, the activity of soil acid phosphatasesin 6 years plant soil is
higher than that in 2 years. Last, the activity of soil acid phosphatasesin
0-10 cm depth is higher than that in 10-20 cm.

The litterfall of P. pinnata and C. equisetifolia don’t have a
significance difference. In fact, they share some similarities. First, both of
them had the maximum in summer, and then decrease progressively in
winter and fall. Second, the litterfall of both P. pinnata and C.
equisetifoliain 6 years plant habitat are bigger than that those in 2 years.
Third, the nitrogen contained of litterfall achieves its maximum in
summer. On other hand, the phosphorus in litterfall decreases
significantly in winter, summer, and fall.

At the same age, C. equisetifolia is heavier than P. pinnata. Asto
the ratio of nitrogen and phosphorusin C. equisetifolia and P. pinnata, the
leaves had the highest ratio than any other part.

Keyword: acid phosphatases, urease, free living nitrogen fixation, root

nodul e nitrogen fixation, mycorrhiza
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TR FAL O DER FEK TER R4
B4y 7230 087 48620 1116 43447 11.97

. S ¥% % 1009 046 15472  7.05 290.34 10.77
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T A ok Ao ARE A T 2R R SR R
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BT XA EEE R 0.212~1584 pmol NH, g htz @ - &%
e RAR T 0 21 0~10 om 2 2 A BRI+ 2 10~20 em v ¥
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2 & 4 BE v 1.408 0.857 1.190 0.542 0.845 0.551
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13.52~164.31 . mol pPNPg h' 2 fF o § ~#4 i % 4 3 ¢ chpe ML e
EMEBA A E s £k 2 3(0~10cm)B ++ T & 2 3(10~20 cm)

29 T RERARIIRFA LI RTEE A RIFRT I HL@N
B e e & (e mol pNP g™ h™h)

% # %

0~10cm 10~20cm 0~10cm 10~20cm 0~10cm 10~20 cm
&3y 108.47 68.36 89.50 48.22 65.64 28.67

i S % 3724 2177 2737 1491 2135 1874
6 g% % 23111 10300 10810 8210 9448 9140

Y4% 9808 6631 7430 5248 5486 5876

0k 2 g4 5174 2651 3397 1871 2604 1345

K Y4% 2001 1777 1947 1229 1223 1352
6 ®%% 16431 5635 11009 4719 5849  33.33

¥ %9 9719 3149 62.74  29.94 68.22 2033
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105 WA BIA AL B B ESARE 2R A A A7
PE SR AR ERE 6 A AR AR 24
IR SRR E SR € INEE EFINE S SN FE-EN

FEeRErELE7 < o

210~ 7 B &80k E A8 ARF 1554 £ £ (tonha)

A k¥ A

i # 5 A 3
2 & 4 By 1154 1.10 4.37 9.88 1.50 3.64
7Y 451 1.37 3.90 857 446 2.69
6. 4 B3 w2834 3.05 13.55 1527 4.00 3.75
Y89 14.66 2.05 1.83 1312 217 3.86

& - i i 3BAFTHEIGpNTIEE

Z2AU 52 RFSFLT o ARERLLFAEARTREEFZE
VA e AR R E Y S E 0 F 2 060-133 %2 B AR - 1A
FUBELREFAN2EL AR FLREFTTF BT
KEAEEFZF v F A 075~191%2 > &% 3 T 2E 4 45
FHTB6ED -

2112 R ERKFAE AR REF LT ER)

- k¥ A
% #k % % # %
a4 By 123 0.96 0.93 1.21 1.91 0.84
Y3y 102 0.69 0.81 1.49 1.24 0.91
6.4 By 129 0.87 1.09 0.98 0.89 1.01

%9 133 0.79 1.06 0.86 0.97 0.75
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2RLIAFRFERET AR ERLRFTAEART BT
BT Afrr gtz £ 2 034~118mglg 2 F - § - 4 S FEEZ E S
WHEBRTE kT ARESFEEZ A2 046~-1.06mglg 2 o0 Ak
FTeOEEzE RN A TR RIS o

%12, 7 F E®OKF A8 AR TP 28k & (Mglg)

i kw A

g L % g L %
&4y 0.89 0.85 1.18 0.62 0.46 1.02
¥%w 084 0.47 1.18 0.89 0.50 0.96

%%H“ v 0.89 0.49 0.56 1.05 0.50 1.00
TH w042 0.34 1.13 0.61 0.48 0.87
- #ciE & 31&A\$%§'{#§\mlj 1=

6 &4

B i 7P EEINFREREAZ2HREE cd W OELER

)

SR kg B

% 13. % B E& A RS 2 2 £ (kg)

1 iz = ¥ Rl
- BEw 39 4.13 5.88 404 1801
R ¥%% 035 0.34 0.22 0.25 117
64 B%w 1822 2790 2026 1216 7854
%% 975 8.68 1372 1070 4284
b %% 025 017 010 0.08 0.60
KE A ¥%% 001 002 0003 0003 0038
6 % 4 g5y 514 266 767 300 1847

Y% 2.50 0.97 3.34 0.32 7.12
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KR A Z 2HRZF VO BN B E DT bR
0.88~3.46%z_ [ » ¥ U EINZT E B 3

214 2 b ERAFE 2 2HREF 0 51(%)

12 T = bl

0 5 4 &5y 040 0.38 0.43 1.25

e 1 Ev’ 0.78 0.60 0.68 1.23
6 4 By 044 0.37 0.58 1.42

¥%w 062 0.45 0.31 1.13

2#E 4 By 147 1.09 1.69 2.94

A %9 152 0.79 1.37 2.29
64 B%yv 088 0.88 1.54 3.46

E 1.34 1.16 2.31 2.71
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3

/

Il
AN

L

% 157 I £ # Ay 2 2 Bk 7 £ (Mglg)

ta i B 3
L5, BET 0I5 0.37 0.47 0.16
i Y4y 071 0.79 0.97 1.18
6. BET 003 0.21 0.53 0.62
T 34y 053 0.03 0.46 0.73
224 @EHEy 074 0.91 1.46 1.65
i YH% 166 1.29 2.47 1.81
T 6&4 EHw 065 0.78 1.00 1.10
Y45 067 0.95 0.98 0.92
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