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Abstract : The objective of this study was to explore the characteristics of nitrogen( N ) mineralization and the variation in
soil inorganic N levels. Additionally,it aimed to reveal the mechanisms governing mineralization and provide a theoretical
basis for the sustainable management of protection forests in the coastal sand dunes of Fujian Province. Five types of
protective forests were selected , namely Secondary forests, Casuarina equisetifolia plantations, Pinus elliottii plantations,
Acacia crassicarpa plantations ,and Eucalyptus urophyllaxXE. Grandis plantations. The continuous cultivation method was
adopted to compare the soil mineral N pool and N mineralization rates in the 0—10 cm soil layer among different
protection forests. Moreover, the relationship between soil N mineralization and environmental factors was investigated.
(1) The Secondary forests showed a significantly higher total mineral N content in comparison to the plantations. Among

the plantations,Acacia crassicarpa had the highest levels of ammonium N and total mineral N. In the Secondary forests,
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nitrate N was the dominant form of inorganic N,accounting for 67.25% of the total. In contrast, the soil nitrate N content
in the plantations ranged from 11.83% to 27.53%. (2)Both N mineralization and nitrification rates exhibited significant
seasonal fluctuations. The annual mean soil N mineralization and nitrification rates in the Secondary forests were notably
higher than those in the plantations. Remarkably,the soil N mineralization rate in the Acacia crassicarpa plantation was
significantly higher than that in the other plantations. (3)The mean soil N mineralization rate during the growing season
for all 5 forest types was significantly higher than that during the non-growing season. Similarly, the mean nitrification rate
during the growing season in the Secondary forests,Acacia crassicarpa plantations ,and Casuarina equisetifolia plantations
was significantly higher than that during the non-growing season. (4) The soil mineral N content and N conversion rate
were significantly and positively correlated with soil pH, total N, available phosphorus, soluble organic carbon (C),
soluble organic N, litter N content, fine root N content, and microbial biomass C and N content. Conversely, they were
significantly and negatively correlated with soil bulk density, litter C:N ratio, and root C:N ratio. The soil N
mineralization rate in the Secondary forests and Pinus elliottii plantations was mainly controlled by temperature and
moisture , while in the Eucalypius urophyllaXE. Grandis plantation, it was predominantly controlled by soil moisture. In the
Acacia crassicarpa and Casuarina equisetifolia plantations, temperature was the primary controlling factor. The type of
forest, soil temperature ,and water content are crucial regulators of soil N mineralization and nitrification rates. Utilizing
local tree species from Secondary forests and Acacia crassicarpa in the improvement of coastal forests can enhance soil
mineral N content and N conversion rates, thereby contributing to the sustainability of these ecosystems.

Key words: coastal sand dune, protection forest, mineral N storage,N mineralization rate
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Fig. 1 Changes in monthly average temperature and soil moisture content during the experimental period
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Table 1 Surface soil characteristics of five forest types in the coastal sand dune

AN ik FEE K TRHIAAMR  JEIEMEAR ARRREEAK AR
TR Altitude/m 18.71 18.77 20.7 20.7 13.64
it Age/a 11 22 22 22 >50
¥ 94% Average DBH/cm 15.6 21 21.1 17.9 9.7
SEHIR T Average tree height/m 11.4 13.9 12.5 14.9 5.6
> Stand density/hm > 1290 1487 944 1587 1392
AR JE Canopy density 0.8 0.8 0.7 0.9 0.9
AEPHYE YR Annual litterfall/ (t-hm2-a™!) 12.32ab 12.99a 10.06b 10.08b 12.67a
THVE Yt & B Litter carbon/ ( g'kg’l ) 473.4bc 499.7ab 513.6a 497.7ab 495.8¢c
VA% A & Litter nitrogen/ (g-kg™") 9.21¢ 6.58d 15.1b 8.83¢ 16.41a
P& PR AL Litter C:N 51.55b 77.12a 34.07¢ 56.43b 28.05¢
THIE YL 4 Z 5 & Litter cellulose/ (g-kg™) 114.8d 217.9b 172.1¢ 275.2a 157.4c
PTEYIA T A B Litter lignin/ (g-kg™") 179.9¢ 365.9b 449.3a 227.5d 300.6¢
PIEMA T ZE /A Litter lignin: N 19.6¢ 56.5a 29.8b 25.8b 18.3¢
ZAR 4= W HE Fine root biomass/ (t-hm™) 2.16ab 1.05b 1.84ab 3.04a 2.77a
AR & Root carbon/ ( g kg ) 376.4ab 365.1b 304.8¢ 412.7a 378.0ab
A S Root nitrogen/ ( g+ kg ) 5.7¢ 6.3c 10.5b 19.7a 19.2a
AR A L Root C:N 69.9a 63.5a 29.0b 20.9b 19.8b
14757 Soil bulk density/(g-cm™>) 1.36b 1.23cd 1.28bc 1.45a 1.17d
+3¢ pH Soil pH 5.00b 4.65¢ 4.73¢ 4.71c 6.57a
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Table 1 continued
At B E AR RHASAR  EIEMEAR KRR WA
+ ek & Bt Soil carbon/ (g-kg™') 6.65b 4.33b 4.08b 3.17b 12.71a
+ A i Soil nitrogen/ (g kg™') 0.54b 0.53be 0.53be 0.27¢ 1.26a
- HERRA(LE Soil C:N 11.97a 8.12b 7.7b 11.58a 9.91ab
AP MUK & DOC/ (mg-kg™') 56.2b 40.4b 42.2b 53.3b 84.8a
AP HLA S & DON/ (mg-kg™") 2.8bc 3.3be 6.8b 0.6¢ 22.5a
AT 0 i Soil AP/ (mg-kg™!) 0.57b 0.61b 1.26h 0.89b 20.49a
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Fig.2 Seasonal variation of soil NH} ,NOj ,and total mineral nitrogen content in 010 cm layers of different forest types
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Table 2 Variance of the impact of different forest types and sampling months on soil mineral nitrogen

and net nitrogen mineralization rate

fibs Moty At RGP 2RI 173
EARUE Soil NH] content P=0.000 P=0.060 P=0.289
TS A E Soil NO3 content P=0.000 P=0.083 P=0.730
B BT Soil total mineral nitrogen content P=0.000 P=0.156 P=0.852
AL Net nitrification rate P=0.000 P=0.000 P=0.000
el Ak i# # Net mineralization rate P=0.000 P=0.000 P=0.000
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Table 3 Relationship between net nitrogen mineralization , nitrification rate,soil temperature

and water content in different forest types of soil

it st 0~10 em T3RE/C 0~10 em THEE KA/ %

FEE R Eucalyptus urophyllaXE. Grandis R=0.25,P=0.100 R=0.46,P=0.002

TEHBAAAK Pinus elliowii R=0.30,P=0.049 R=0.55,P=0.000
R = JESEHH AR Acacia crassicarpa R=0.55,P=0.000 R=-0.16,P=0.313
ARFEI Casuarina equisetifolia R=0.35,P=0.020 R=0.10,P=0.539

KAk Secondary forest R=0.44,P=0.003 R=0.49,P=0.001

FEE MR Eucalyptus urophyllaxE. Grandis R=-0.14,P=0.373 R=0.24,P=0.125

TRHLAABR Pinus elliottii R=0.28,P=0.062 R=0.22,P=0.147
VPR AL R JEJEAH B Acacia crassicarpa R=0.51,P=0.000 R=-0.22,P=0.146

ARIKFK Casuarina equisetifolia
WA Secondary forest

R=0.28,P=0.071
R=0.36,P=0.016

R=-0.06,P=0.685
R=0.26,P=0.090
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Table 4 Relationship between soil mineral nitrogen content, nitrogen conversion rate,

and soil, litter ,and fine root properties in different forest types

T BASA TSR R A BRI R EHTEIATIE S
(ne/g) (ne/e) (ng/e) (me/(g-30d)) (neg/(g:30d))
pH 0.652** 0.948** 0.917** 0.715** 0.902 **
25T Soil bulk density -0.535" -0.591*" -0.608 ** -0.546 " -0.564 "
HIES A S Soil nitrogen 0.613** 0.919 ** 0.883** 0.624** 0.785"*
+HEA B R Soil carbon 0.376 0.803 ** 0.727** 0.414 0.624
T HERA L Soil C:N -0.384 -0.081 -0.171 -0.325 -0.155
G RO it Soil AP 0.457* 0.864 ** 0.797 ** 0.660 ** 0.816**
AR LR i Soil DOC 0.554* 0.639** 0.651** 0.471* 0.660 **
AR HLA D B Soil DON 0.781** 0.970** 0.970** 0.699 ** 0.832**
AEJATE Y Annual litterfall -0.153 0.318 0.202 -0.038 0.167
JHYE PR % 8 Litter carbon 0.000 -0.453 " -0.350 -0.306 -0.475*
TR YA & i Litter nitrogen 0.794** 0.649** 0.726** 0.858 ** 0.704
PHIEYIA R & 5 Litter lignin 0.359 -0.002 0.100 0.331 0.064
THIEYIBA L Litter C:N -0.679 " -0.555" -0.620 " -0.779 ** -0.624 "
ATEIA TR /A Litter lignin: N -0.313 -0.368 -0.373 -0.413 -0.398
AR A M1 Fine root biomass -0.158 -0.133 -0.148 -0.011 -0.02
YR A i Root nitrogen 0.778** 0.886** 0.904 ** 0.823** 0.887**
AR & i Root carbon 0.061 0.329 0.272 0.033 0.22
ANHR %A Root C:N -0.614** -0.508 -0.566 ** -0.675"* -0.590 **
WE YRR & MBC 0.748 ** 0.875** 0.888 ** 0.711** 0.852**
WY A S MBN 0.526" 0.909 ** 0.852** 0.645** 0.806 **
R IR M TR AR AR AR 0~ 10 em )2, ¥ F8 P<0.05, ** FR P<0.01.
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