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ATMOSPHERIC NITROGEN DEPOSITION AND
NITROGEN DYNAMICS OF FOREST ECOSYSTEMS

¥iro Huilin

(Grangdemy frtuwtc v Sed Scenc o Grangzhon . Chong. 310685010

Abstract  Atmospheric nitrogen deposition has been increasing significantly over the last
decades because of the influence of human activities. In forest areas. spatial variability of the
nitrugen deposition depends vn the stand position. structure and species compasition. Besides
the rainfalt. dry deposition and cecult precipitation are also important forms in atmaospheric ni-
trogen deposition.,

Some forest canopies can absorb the depuosited nifrogen to a certain extent., hut the .
throughfall nutrogen flux increase obvionsly with the nitrogen inputs of bulk precipitation.
When the nitrogen deposition s more than 13 kg N/bm*. o, rot only do most forest canopies
not absorb the mtrogen In raimwater , hut also large amounts of nitrogen are leached out fron
the canopies. In the long run. there is nn obvious correlation between Torest vegetation nitre-
gen increment and armospheric nitrogen depasition. The increase in atmospheric nitrogen input
can nduce nitrification regardless of hardwood forest. mixed hardwond-coniferous forest. or

coniferous forest. When the nitrogen deposiuon 1s latge. the leaching of nitrogen [rom forest
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soils shows a obvious inerease trend with the increase of the deposition. As 1 whole, there 15

no clear correlation between net nitrogen accumulation in forest ecosvstems and atmospheric ni-

trogen deposition. and it is logical to comeide with the conclusion of no obvious correlation be-

tween forest vegetation nitrogen increment and atmospheric nitrogen deplosuinn.

Key words: armospheric nitrogen deposition . forest ecosystem. nitregen dynamics. mitrogen
absorption by or leaching frt‘am canopy. vegetatlon nitrogen increment . nitrogen

leachung from soil. net nitrogen accumularion,
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£1 BEABA-FEAEREREEEEHRE kg N/ho® - a)
Tabie 1 N in bulk precii:ltation and in throughfall aed ieaching from canopies
S
W a o R ek ti.::i %R
Bulk preci- Through-
Locations Species from Rebrrence
pItation fall
canupres

X M MR- HEE Queercus
fif & Netherlands 23 b af. g 3.3 :

robur-Botnde pendule
2= Netherlands & H 1 -2 32 Mived decidunus-spruce Zi. 0 12,0 2.0 R
faf = Netherlands W we Poews svlvestres 16. &8 64, 4 i17.6 o
7 2= Netherlands WM R = Pomies svlvenirns 6. & - 5l. % 2
2 Netherlands JOH R R Povees 'i_'l..lh'!’ﬂri'i 16, & TYO G, 2 z
#2 Netherlands W ¥ Pras svlvestrs 50t 67,2 31, & 2
i Z MNetherlans HE TR 42 M eeudotsuga mermen 16, 8 G4, 1 457. R 2
HE Germany 2= 5 Mieen wbis 2. v 2u & —i, 4
{8 HA Germany R =42 Mo wbies 1A, 0 18, 2 "o 1
FH 4L Sweden NI R 1.4 —0.7 11
4L Sweden ~D 16, 6 16,4 —0.3 14
FH 8 Sweden D 120w 1.0 v.on 11
#E Germany D a7 17 —a, 0 14
8 H Germany ND 200 ¥ 32. 3 11. 6 11
H H|df Belgrum N 23.4 34. 4 21.0 14
H R 8 Belgium ND 23.4 4i. 0 7. B 13
H1fE China FLR Cknmnghartua luncesiata 7.0 12. 0 5.1 26
f1H China F2 K Cunninghamia lanceslara T4 0.8 LRt 27

B NMewdowrdu tormentosa- Panfornee
#1E China 35 4.2 0.7 28

Fortune:
HEH China & M ¥ Lurer gmeling 12. % ] —3. 8 oy
R England FOAFE = 2 Picea st hewrsis 10. 4 17.R 7.4 an
F$E 2 England THIS 2 £2 Pucea sitchensis 9.0 6.0 —3.% 30
HL 5% England FOAF = £ Turca site honses (] 7.5 1.8 3u
F K2 lreland FHIF B 2 Meea nitchense 2.3 1.4 2 3l
% 2% Ireland R Peius concorre 2.3 3.2 0.9 3l
# & Netherlands M E Y- AR Quercus robur- 24,27 - 54.5 3003 az

Hetula penduda
Fr Netherlands B 5§ Querias rodur 24.2 56.2 jz.o 3z
fif 2= Netherlands 5 B AE Queercus robrer 24,2 44, 6 204 32
2 Netherlands 7t 1R %8 Mixed-deciduous 24.2 2.8 38.6 3z
Tt S Sweden B 7K &[4 Fuges syfvatica 17.7 17.1 —i. % 33
#[H USA TEHEEE Micadotsuge rrenzie sit 3.5" n. 8 —2.7 34
#MH USA FEREE Preadetsuua menzicsi 3.3 n.&5 — 2.8 34
EMH USA LLHRE A Andus rabea 3.5 0.9 —2.5 34
2 H USA LR R Andus rubea 3.3 0.7 —2.6 34

« HEHKB=F%K—MH Leacling=Throughfall— Bulk preciprralion
+ & 3 MR A T H4E Mean value for three years of ramfall
ND= T £icH ND=No dala

-


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

91 £ 5 % # 16t
2.3 VMR R RS

WA AR HAREH RN E 3 s
EOHALRAMBTRSAEAZ WAy |
Sk EZMEFMMESR, BHE. KK 3
7 hIE pH 1R FESEIER. 2. AL %E 40
oH FA PRI TRAF L Bg
B REMM L. AR HERE ¥ -
BB SRR LR I pH TR TR E o
#EW LM B B, w2
MR (SR AR A A BRI Y a7
R FF T - B TR R LR R b Atmospheric N input (kg /bm? = a)
MIER. BATMESRBEOBE o o wmmiescaman s

< s A1 VU S o SR b e

f. IR B4R, ROSCEUR AR 1 o AR ] AR

FHEHMILFHNRE. EREABIERT.
KARMESEMEELF—% R A,

CECHR VUK 4T, 10 9
Fig.1 Relationship berween forest vegetation N
increment and atmospheric N mpuat

(data from Relerences 3240 —15)
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FREL . IR A T R K SR RIS R R H 2 R,

® 2 PRI LS RN T XA REMSE R T A, BREY, RHETRLS R
PR 245 A RSTLRR 2 T RO o B 00 b, o AR S 3 LT MR 1) 2 9 2 £ 36
. 3R ET 15 o 4 R 1 5 0 SR MR 2 () 0 2. A T 3 — 4500 7S AT v
&. BHERINCRERES RARARMEEARTS | WHSHIRN L RLRE
WE S E S RIIRI R R . BR T EGIE SR DR BT B AR ekt . BRETANNH
5 AR SN R R TAT K, A BRI SN . % 2 HHTIRM T LG8
WOC L TR KSR (24 2 ke N/hm? « 23, FRbR 275 5 40 o SUOBUR Y £ (28 %4
ERK R TESRENENSETH. FTELESRSARAQRD, FHT L
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Table 2 N deposition from atmosphere, leaching from soils énd et accumuiation in forest ecosystems

FS AR TR FEES
. HEELR - 2%
WA B O Atmios- L8
) Met accumu- Lk
Lacatrons Spectes pheric Leaching lation in Refererce
deposition from sotls ecosystems
{8 [E Germany Bt = 15 Piew whnes 210 35,9 —13. % El
{8 E Germany B = ¥2 Picea abies 18.0 17.0 1.0 4
Rl Norwar ND 0.8 (0.04) 0.8 14
Fi HL Swveden ND 2.1 o201 2.0 14
i M Sweden NI 28 ul 2.5 14
Fp # Sweden ND 5.4 1L.c 4. 8 14
Fit L Sweden ND 10. % G.3 * 10,8 14
Fif B Sweden MDY 12,0 5. ¢ 70 14
A H Germany ™ND 23.7 2.1 21.4 14
{2 F Germany AND 23,7 6.7 17.0 14
#E Germany D 217 16. 3 7.4 11
# F Germany ~ND 20, 7 12.1 8.6 o4
% ¥ Germanvy ~ND 23.4 17.3 6.1 14

b #P Belgrom ~ND 21,7 €7 17.0 14
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REMOE AR RERE
W B Atmas- dap  CRPERE Y
Net accunia- N
Lrcations Species pheric Leachmg laron 1 Reference
deposition  Jrom soids  ecgsystems
H #| B Belgum D 23,4 17. 3 6.1 14
REFRE R
NI 13,0 12. 0 1. 14
Czechoslovakiz
FE China R Cannmighumae lunceoluta it 14 0 a7
F (4 China EHEY Larr gmelome 12.9 1.1 4.8 29
T 2 England VOEREE 72 %2 Preew s hensis 10.4 13.3 —i 1 30
2 §% 2 England Vi EE = b2 Preea s hensis 9.9 8.4 ; 1.5 Ju '
328 2% England P EFIE = 2 Preea sedhensis G. 0 6.4 —0. 4 AV
T 4 Metherlands B A - T EEHE Quercas redner- Berela
Perbulu 2. 27 8.5 —54.3 3z
fif 22 Metherlands M ED ¥ Querces robur 44, 28.1 —3a.9 32
i 2 Nerheclands M B3 Quercus rofiur 242 22.5 1.7 3z
i 22 Netheclands & MR % Moxed-deciduous 24,0 a7 & —B3. 4 32
T Sweden G A B[R] Fugus sywvatuca 17.7 13.0 2.7 33
¥ @ USA EFEYE Preudotsuger menziesn 3.5 0.6 2.9 34
#F USA £+ Preudotsuga menciests 3.3 1.2 ER 24
£E USA EFEFE Prendotsuga menziesit 1.7 0.8 1.1 11
M E Germany KK 1D Fagus svimatea 21.8 4.4 17.4 41
#EH Germnay BEHl T §2 Proew afues 21. 8 4.9 6.9 41
# T HF Rusma Ekrfﬂf:*f; Picea uhus 1.1 n.9 G.2 41
#E USA AL ERER Linodendren tulipifera 7T 3.5 4.2 41
EE UsSA 8 FH Pinus echinata 87 1.8 6.9 41
36 USA - ¥ W Quercus-Carya k.7 1.8 6.9 i1
- EEH USA FHf: Quercas privus 87 1. & 6.9 41
#ME USA AL.75 58 -1 Northern bardwoed 6.3 1.0 2.5 E
FE UsSA - e
Aspen-mixed hardwood 5.6 c.1 5.5 43
EE USA {E ¥ Peadotsugu racrzwsit 20 1.4 &3 id
EF USA REFIEETE bty wmubins 1.3 2.7 —1.4 £3
£E USA E[ =45 Dwew rabens 1.5 €2 4.3 &4
H.#IBt Belgrum [ B2 #5 Prew s 255 14.7 1o, 8 5
HH i Belgom BEvt 4R 3 Mixed hardwood 21,5 0.3 15.2 50

CEERRE= KEAM T WEHE - RHE S ESEF R THFETRMEHEFERAREERD, Ex&E EAT
B L F e (i E 4R o> — 5, Net accumulation = Depositun— Leaching, and m some ecosystems it may be [ess in fact than

the vzlue it the table berause of possible denitrdicarion and ammonidw aton
» o+ 3 RO TP Moan value for three vears of camnfall
ND= i bFicd# ND=No data

& & X M

1 Skeffington R A. Accelerated nitcogen inputs— A new problem or 4 new perspective? Phout Swé. 1900, 128, 1—11

Lolfe. 1988 . §4; 249—271

2 Vazn Breemen N, Van Luk H F ¢, Ecu~ystem eflects of atmaospheric deposition of niteogen in the Nethedands, Eraron
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