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Redistribution of nitrogen deposition and its influencing factors during the

growing season in two temperate forests Northeast China

ZHANG Xun, SUN Zhonglin, ZHANG Quanzhi, WANG Chuankuan” , ZHANG Zhu
Center for Ecological Research, Northeast Forestry University, Harbin 150040, China

Abstract: Nitrogen (N) deposition plays an important role in forest structure and function, but the redistribution pattern of
N deposition and its components through the forest canopy is not well understood. In the study, we measured the
concentrations of total N (TN) , dissolved N (DN) , and particulate N (PN) in rainfall outside of the stands, and from
stemflow and throughfall during the growing seasons ( May to October) of two consecutive years (2012 - 2013) in two
temperate stands (i.e., Mongolia oak ( Quercus mongolica) stand and mixed stand) in the Maroershan region, Northeast
China. The objectives were to compare the redistribution patterns of the TN, DN, and PN depositions and their seasonal
dynamics in the two stands, and explore potential driving factors of the variability in N deposition. The results showed that
the mean TN depositions from outside of the stands, and inside of the oak stand and mixed stand were 8.49 kg hm™> a™",

15.97 kg hm™ a™', and 13.39 kg hm™ a™' | respectively; among which DN and PN accounted for 76.35% , 82.79%, and
75.02% , and 26.35%, 17.21%, and 24.98% of the TN deposition, respectively. The TN deposition of throughfall

HETE b ERFBE RS 5T H (KFJ-SW-YW026) ; #U #7125 M1 1B\ % & 181 (IRT1054)
s B #A.2016-03-10; [ 4& H kg B #5 :2016-00- 00
# W IRAER Corresponding author.E-mail ; wangck-cf@ nefu.edu.cn

http ://www.ecologica.cn



2 S % 378

accounted of 95.5% and 94.5% of TN inside the oak stand and mixed stand, respectively. The oak and mixed stand
canopies leached TN deposition of 7.48 kg N + hm™ a”'and 4.90 kg N hm™ a™", respectively; and the former accumulated
more DN but less PN than the latter. There was a significant seasonal pattern of N deposition for the two stands, in which
the deposition fluxes were concentrated in the mid-growing seasons ( June—August) , and declined in the early- and late-
growing seasons. The concentrations of TN and DN outside the stands, and in the throughfall and stemflow of the oak and
mixed stands were all significantly related to the rainfall in a negative exponential function ( P<0.001). The days of
continuous rain events influence the concentrations of TN and DN inside the two stands as enrichment within two days of
continuous rainfall and dilution in the latter stages. This study indicated that the forest canopy significantly enriched the
atmospheric N deposition, and the enrichment strength and its temporal dynamics varied with the characteristics of stands
and rainfall. Tt was suggested that the enrichment effect of forest canopy should be taken into account in the simulation

experiments of N deposition in the future.

Key Words: nitrogen deposition; throughfall; stemflow; dissolved nitrogen; particulate nitrogen
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it B Ol & e S NG S KR N URRRRLEI ', 2001 4F 4Bk N UM B A 100Tg N, HA iz N
DR 7 i A A5 R G0 N UL ARG 22.2% , HIGPE N DLRE W ROk L +4F LA SR ™",
BT 2000 4 HAH 5& B AR 1 om A AR P= A N IR 2 R R RS =K N DR E R XK B
B RN PRI IE RS DX I, 1853 4715 SR I8 fie IR R0 N TR i W, e IR TR v B9 TS ML N L
R B B A s WA e RN (e [ 2% FEED)  SEESF TS TR RGNS N UM
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SEPE N TR0 B R i S AL . 40 . B NITREX #1 EXMAN 3 H WP 9845 560 Y N iy A& KT
25 kg/hm® , BRINET I ARERMA S R G0 N F8F5RFMRANRAE , EEVER LS LA S FHRESRE "
14 NOS-N Hl NH-N JTREE /3 9)°0 (0.27+0.19) kg/hm*F1(0.32+0.31) kg/hm*® | [ NH]-N L[
VAP ICHLA ( DIN) YU S5 R 5 B M IE ARG, DIN JURE2S (028 Stk 552 N ZHEOR A R 28 R i 5%
Wi, 21 oAy [ A Sr — AN IR N DR W 4% CAUDN, B4 AR5 & B0 . il v DR A4 Tlk %
JE& R SERR A e, B i X AR 34 TN YIRS ik 3.9 Tg N hm ™ a™' 2010 4F 1 [E N RIBUTREAY Ak
BN 1—18 kg N hm ™ a™", {RUIRET 65.76% & 2L th Al A 7= 36 ShHEA ) NHE-N |, A 7R e L X TN DR
AR U 1 2 XU A R TR R C S B A B TN A 51.2 kg/hm? TE TR N AR AIEHL O T
i EZRACHIX N ZRTIEE O 45 T 16 kg N hm ™2 ™', WHC 1 L IRAT ZR KA 4E N ZIB TR LS HLA
(TON) b 4K, 44E TN Fl TON JUREE/> 510 27.6 kg N hm™ a”' H1 16.6 kg N hm™ a™'™"2' | B = Z b Hb X
B2 I VEAE N AR B XU W58 N TR o B AR G s AR 25 R e g4 5 Dh AR R RZ M, o N iRt
T AR N Z A LA i 10 HAA B R

N ZRAMMWABITE , B EA A AL E R AR, WEPE N GEF AL IC R gk B FRE S T
FALRIE RS R AR 01, T N BB SIRIG A B R A, se i bl b 2R S RGN AE S RSP CO,
B SR AR RN DR TG T N B3 It Bk A 28 R g A A0, (R i AR AE S RS N
R E R, 233l il IR 2 R0 N BSOS B 5= AW 212 0 55 T s ), 6 N
F T ARG A AR A 10 e 18 DL R 23 S0h AR 305 Yo W, T R k5 G (55 58 OBk 2 I 55 A5 ) X AR 1 AR fE
EOMTEBRMAE SR G, KO A SR Y B 1 K G R A AR R RS NSRRI AR
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K IRIE AN FE KA N O, i BRI A S FLBE MG M NH-N BEAA R A= 100 DA e ol ARbi st B AR S
IR FIARMIE S SAFIE . B0 S.C. Pryor' ' 8 AT ENER 40N i RE B MNSF ¥4 A= 25 R Ge i o & BEL, 1 90
Ferh 2R o BT AR e 2 R 0 N R L5351 R 85% 2% \15% , TIN Jiik% 4 14—18 kg N hm ™ a™',
Hor 409 K 56 2R 1) NH =N [ 82 DA% 2 L SR AR 0 2833 T LB 48 R0 T A 3 o 430 Ry 14,42
0.51 kg N hm ™2 a™, HAGETHL N #RIEEN 6.21 kg N hm™ a7 ZERJbH X 32 BEAF 5% 1Y & FAMERR 7% 8
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FRARGL RN 56 2 00 5 0 i R oy B e g HtR I TS0 22 57 T AR A (MR R R A AR
1% R N A DURERRPE (280 N B3 IR BE DT s BB AU 0 B 2 H8 Bl ) KA R N R4l s
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e N PO 22 R IE AR OCOC R FIUMORE)Z N IS 2 A GG 3R, DIN TR 5 5l (1948 233 i B B8 17
FEFARBREOC R Uk, RIMEAIEE N GO RS/ DEIR T2 A e R R —AH A3 RSN
TUREAR S ke g PEVE A, o] B A A AR N DRI 1, ITRR A RS N DR R M AE S R 45 5 1)
AELL BT N 28 A Ak 2 A1 B e B A LRI % B2 U7 AR SC AR LI A S 45 1 MK (55a) (T4
T3 5 S8 A [ 18 R A 0 PR TR 52 ot R MR R 23 AR Sy X6 52, B A A Ak MR A RSB R | 2 37 RN RITRR T 42 3
TN DN PN UL Rt B4 BeAs o) S AR K ZET ol 2 89T N UURRIR B 5 [ TR AIE (BT et | 22 T K 00) =2 (]
MR, n T2 XS AR N ORI A R0 BOAs Ja () A8 AL L8R Sl PR 7, DU TR A R P A AR AL N 6 3R 1)
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1.1 W5 LS

WFFE A T ZR AL AR A2 L LD AR AR A 2536 (45°24'N,127°40'E) |, F-21 4K 400 m, P33 10°0—15°,
B 25 R B, b I SRR CRAR L I DX A LR TR S R KA, HE TR, B R
BRI , 2 Z TR 8V AR K 629 mm, /K EBERTE 7—8 H AFEZE L 2 864 mm, A 3.
1°C "% B R B R s bty T B 2T W 2 22 M5 T AR R SR U A ARRI L T AR

FEH I AE TR LI A S0 5k KIHFEK X, 4R K X LA ZY 150 hm? , 20 5104346 8 R 2 AR A HEAA
T R AR IR K S RIS A T AR 301 o A2 /K IX S T ALY 10.8%,51.6% ,23.1% ,14.4%F10.1% " | A
IFSE LA AR 5 52 v ARG T W I i A 43 1) 3 A T AR o7 R K DRV AR 11 62.4% , BLZRHE 2524 200 m, H
o SRR LA SE AR ( Quercus mongolica Fisch. ex Ledeb. ) ALER , 1 A2 AR ME AT BH b (8 O S5 Fh | FLAA 1 Ak
OYHRAE B ST LRI L2 1,
1.2 FROMRAREM 253 M AR T8 3 0 BOKHER S5 400

MAMKARET (P, mm) ;20122013 4 5—10 H 7ERE B AEHLZY 2 km A9 JF [ 3o, SR A HOBO [ 31 FR £ 4
(RG3-M, Onset Computer Ltd, USA ) 22 & 45785 I [ I I (R E 8 0.2 mm) , A B il i K RIS EE 25K
MM FERT . K 3 B PVC B T KN 100 em B9 = MIE JREFRIF 40/ B9 48) = i TR il 7K
RS AR R R 0.43 m® R RSB KRR ISCHE 25 42 B A B TR 0.7 m =g b, A FLTORR O 4 /K bk
AW I DAL B2 25 L SRHMIMISCIE K AE . SRS LR W A A7, R IURE 100 ml, KFEZR
FLAEN 0.45 pum IEFHESE RIS TUKAE R VR (-10°C) PRAF, 2 S A N2 AT, ASBIFSE HROR IX 4 13
U 5 7 101 o8 TR 34742 — S W8 T AR L, 1 P R D L i) B 00 =4 1A R 3 B TR s s afie 1
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F1 HOHEREIHRRE
Table 1 Characteristics of the sampled stands and sites

il WP AL 5 TR

. - M 2
b e Y Stand B BEER P oM FILR
Forest type Slope Aspect density Stand mean BA/ Stand mean LAL/ . pe "'t'
/(#k/hm>)  DBH/em  (m’/hm?) height/m (m2/m?) compostion
ey
E LRI TMG1SMQ
320 SE(119° 2416 8.82 (0.62 26.13 7.25 (0.33)  3.79 (0.32
Oak stand ( ) ( ) ( ) ( ) 1CY1SQL
MY NN 4BH3HTQ
ZS
18.5° SE(105° 284 7.67 (0. 26.7 7.92 (0.51 . )
Micod <tand 8.5 (105°) 848 67 (0.59) 6.79 92 (0.51)  3.35 (0.39) 1SMQICY1ZD

a) FE S N FE R R FRUEZE 3 b) MG 3R 7R 58 15 % ( Quercus mongolica Fisch. Ex Ledeb.) \SMQ 7R & KMk (Acer mono Maxim.) \CY 7~ F Hi
( Ulmus davidiana Planch. var. japonica ( Rehd.) Nakai) ,SQL %%/T’\‘ﬂ(l”l*gﬂ(meinus mandshurica Rupr.) .BH 7R FIME( Betula platyphylla Suk.) \HTQ
FRTABRMK ( Juglans mandshurica Maxim. ) il ZD 378 L4 ( Tilia amurensis Rupr. ) ; Ji & Wi UK T 5% RRFh R s

ZEET (TF,mm) >R iR A H A KR 2SI E . 2012 2013 4F 5—10 H 7ERARAL N BEAL 2 5 IR
7 5 A B R RN Ja R AR AR IS /K i A T AR, P S AR B (IR WK B R 1 ke/L) . BN 5
YRk 0 TF 508, R UK 5 IR /K BEIR A 5 BURE 100 ml, 338 5 T kAR VR R A7 45 T

B4R (SF,mm) >R HT B #8 SF A ARIAE . 2012 2013 4F 5—10 J] 7655 RIEY P BEDL 1T I 15—
B 10 mx 10 m BEHE K REHL PN T DBH =3em BYMACZE R F 1Y SFUREERS . B A 57K 1 3R 2 B A (JE
K5 em, SEHE 30 em) [ EFER MBI 2 50 cm A AOAR T 3EER , 7R H B HD]— B S 1w R4 2 0 A RS (Y
1.5 em) ¥ SF Gi—F A —A> 150 kg BIG#/K BBHE N ;24 1 B (R SR 2 Ea ARG A T2 b ok, R 308 e
LRI AERR AR MR — R i, S AR AR T IORE 100 ml 2985 Tk A4

T KRR TE IR AR AE (20°C) T REAT 4307, B KRR R I N B 7032 i it A R ol 2 o ok AR ek
A% R Multi N/C 3000 (multi N/C © 3000, £ [E ) 43 50 0 & Hor 94> N W (TN, mg/L) R PE N R B
(DN, mg/L, Bl 0.45 pm SF4EREME 2 5 KRR AT T N WREE ) o PRAIE2EM M TS I Pan ™ 25 i T
IR FLABR ], A 58 T 2 8 Le Mellec'™ 25 B AR A 5T, 8 PN _EBR 22 K 500 wm, DN _ER5E K 0.45
pm, FIHZEW RIS PN (kg/hm®) BTUTREE &, B2 PN=TN-DN,
1.3 HdlEatr

N BRI Fy  ke/hm®) AR, F, = P x 1% st PORRETTRE (mm) ; py AKRER N Ve
(mg/L) P SR SEREAS T K3 [ R H X AN R AR TN DN Rl PN (59225, 3R paired—t K36 FC A [ bR R
TN DN F1 PN 25 5 s FUHIELAE R 0 05, 4 DR i 5 TN DN VB R OH N DR s i C R, iy
GEit AT AT SPSS Statistics 16.0 #F58 1, AE KT SigmaPlot 12.5 2458 1.

2 #R

2.1 PIRPARAL N GRS E BOAK S5

20122013 4FFER B S350 567.12 744,44 mm, 54E T A (629 mm) A Eb, 2012 45 K [ TR i /0 41
1§y ,2013 4F Ry R RN 5 AR 03, 38 A ST REAS T G0 PR AT [ R £ R/ N ARSI KSR R B L 52 T AR N (2835 T +
WTA4R) 2 ARBK N TN DN Fl PN 5200024 0 R 8 3% (F {875 4 : 0.003—3.104, P {H i [ 4 ; 0.050—
0.957) ,

2012—2013 4EAEKZ(5—10 H) MEZEFR (K 1) SR A RKFEMRINRN TR R (TN) S 4 . 8.49
kg hm™2 a™'; il DN (6.48 kg hm™ a™) 5i TN %) 76.35% ,PN(2.01 kg hm™ a™") /5§ 23.65% ., 2 ARARAIZe K
BRI TN SP-X{E 535004 :15.97 kg hm ™ a™" (13.39 kg hm ™ a™", et DN 3531 5 H TN (14 82.79% 1 75.02% , PN
43505 17.219% 1 24.98%

S HRARAIZE R AR ZE B I TN 40 58 15.25 kg hm™ a™' Fll 12.66 kg hm™ a™", 23 51 & HAR A TN f9
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95.50% 1 94.51% ; Horh 52 1y AR AR I 22 R AR 2835 F DN ez TF e SF

(PN) 2> %I &5 HAK RS DN 19 95.63% (94.88% ) FlI 18

93.97%(96.15%) . FUHHAAAMMTRIING 2 ] 2 ” A

AN 0.72 kg hm ™ a ' F10.73 kg hm ™ ™', 205 i Hobk iy £ ;) ) —

TN 9 4.50% 1 5.49% , Jorh 2 B bRR A A MR 2 S

&% DN(PN) 4351 HECAK T DN 9 4.37% (5.12%) F1 2 5 %

6.03% (3.85%) , %?:’L 6

22 PURMMRAL N SRR B 54

TN DN 1 PN G R A RIS S (] 2), 2 2 | sl %

0

2012 FFERAN AR RN A AR IR AR T (AR T A58 3+ T P —
ZEIE TN ) 1Y TN DN F1 PN H T F% 2 52 o 2 45 AR fb i bR Vegetation types
BOE 2) I REH AR =P (6—8 H) /b
EHHBAEAKZMY (5 A) SiERKZERY (9—10
H ); TN DN PN Je RAA 53 3 2 e/ MA 9.4.13.5.7.8 components between the two forest types
fio 2013 AR LT 2 A= 15 AR R o DN Fr PN 4Bt 320 N AT N RIBOREZS N: LW MG il ZM
A/ MEYIH A A K P (6—8 H ) ; TN DN Fl - S BIREMINK TR SRR A AR TF SF 43 B % 5 i
PN A E /MY 12.7.10.4 723 45, RIS A2

PR Bk F  AE K ZEd ] TN DN PN (5%~
K2 MR 2 L ARIN RS TR 23 91 9 72.88% \73.26% [ 71.03% ; 52wt BRAMRAK P RS 2351 9 73.66% . 71.22% |
83.75% ; ZZ RN I 23514 71.39% 68.55% ,79.13% ; Hirp TN F1 DN (R /NIT A« S8 ARAR > ARBR> K
HNKABERT 1T PN AT by - 22 AR > 58 BRARS BRAN AT, 9 45 4 W9 Ao o ) 0 o AR 7R bR e 2 b 5 TN
(DN) JLRER 2 5275 BRAK (TN . 7.48 kg/hm® \DN:6.74kg/hm? ) K T Z2 Kbk (TN:4.90 kg/hm*> .DN:3.56 kg/
hm?) , P RIARBUMORE 22 004 PN DR & 52 AT ARAR (0.74 kg/hm®) /NF 22 AR (1.34 kg/hm?) .

E1 FAMHENREREASBIERLE

Fig.1 Comparison of redistribution of nitrogen deposition and its

< 7 o. 2012 | 2013 17 . < r 2012 | 2013 17 s
£ 6l " I {16 & 55 6F  a I 16 =
b B ]
< 5t ! 15 2 ] RN | 15 m2
I S ' £5o ES > &3 o
%é 4t | 14 52% S5 a4t - : 14 =2 58
[=} | Z—O\ mﬁ: Z'U?D
®s 3¢t | 13 €z #H3S 3 | 3955/
Rz I , BTT ¥F, | 2§$m\
& 2 | 12 22 ®& | Z 2
=] : = Q : =
1t | : 11 S S 1 | 1S
= | g z g E
= 0 o 4 8 9 0o -
56 78 9105 6 7 8 9 10
H 43 Month
- LW -0 MG -v- ZM

MGk = ZMkE

UKL ST K

PN deposition flux/(kg/hm?)

R PNL A Bk
Leaching PN deposition flux
/(kg/hm?)

-0.5

|
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2 WHHRENIRERERKBZASBSENEZTHEHE(2012—2013 £)

Fig.2 Seasonal dynamics in nitrogen deposition and its components in the two forest types (2012—2013)
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2.3 N U SRERARFIEZ [ 1 5E R

RN RAE R B T2 A ZE 2 W T TN DN Vi B B 2 2 R 2 () 35 I 2 8 55 R (1 3) o X « K e
S5 R AN 2 ] B AR DN HEBE (1, = 1.73) FI1 TN e (1, =1.50) (ZFiBFH TN HeFE (1,,=2.24) 1Y
22 A (P > 0.05) [HZFER DN 2250 03 (15,=4.29,P < 0.001) , ARSI R T FI TR AR A AR RS
B TN DN 1 PN [ H Ui 5 H B 47 10 B3 B IERPE G R (3 2)  (HAMAN KRR TN 5 5 iRk AR
M TN DN AR R R A RE (P > 0.05),

A DN A IN e MG o ZM
5 38 12 14
e 5 H
£ 12 =7.0736 - 1.3740Inx
=g 10 =5.8749-1.22191 S Y
e y=2.0373 - 0.3297Inx = 9 N ls7 oEg B N=152
N N=87 23 g8 R = 02143 = . R2=0.1553
4 R2=0.1797 & ", P <0.0001 258 * * P<0.0001
A = - =
P <0.0001 (DN) £ =
A — y=26576- 04287Inr = @ E 6
) ES
N=87 2 T2 4
R2=10.2066 ™ P
3 P <0.0001(TN) i 22 2
Z
0

0 20 40 60 80 100 0 20 40 60 80 100

ARAD R S
Out forest rainfall nitrogen concentration/(mg/L)

Throughfall total nitrogen concentration Stem flow total nitrogen concentration °©

Throughfall dissolved nitrogen concentration Stem flow nitrogen concentration

_ £ e y=62151 - 1.2478Inx 18
5 S5 14 N=87 ~ £ 16 y=62192 - 1.1975Inx
£ R2=0.1928 52 14 N=172
BE P<0.0001 (MG) & i R2=0.1974
2 2 10p — y=44952- 090s1nv 5 § '°, P<0.0001
EE g e  N=87 o) .
1 H 3 geo R>=0.1850 =
- A K= ol P <§).0001 (ZM) e
______ = &
TT-aA Z 4 & )
0 ) 0 . e 2 n , ,
0 20 40 60 80 100 0 20 40 60 80 100 100
Rainfall/mm

3 MIMKRSHEWN KM TERMFENHAE(TN) MAAERE(DN) REEKRWEZ BNXR
Fig.3 Relationships between concentrations of total nitrogen ( TN) or dissolved nitrogen ( DN) outside the stands and in the stem flow and

throughfall in the rainfall

R2 MOMXSERMAMRKENAATHERESANKBEESABRNEZ HNXE
Table 2 Regression models of monthly total nitrogen ( TN), dissolved nitrogen ( DN), or particulate nitrogen ( PN) and monthly rainfall

outside and inside the two stands

HIH A
s l\lﬂnjgi a b R? N F P
Forest type component
MRAPR SRR TN 0.541 0.0008 0.743 12 28.91 <0.001
Outside the stands DN 0.386 0.0065 0.725 12 26.39 <0.001
PN 0.173 0.0015 0.400 12 6.66 0.027
YN TN 1.182 0.0134 0.317 12 4.64 0.057
Oak stand DN 1.206 0.0090 0.204 12 2.56 0.141
PN -0.023 0.0044 0.767 12 32.83 <0.001
F AR TN 1.110 0.0100 0.432 12 7.60 0.020
Mixed stand DN 0.939 0.0065 0.341 12 5.17 0.046
PN 0.172 0.0035 0.400 12 6.65 0.028

a) BIALHY = a+ b+ X, Hp YRR A N UIFEE & (kg/hm?) , X Fm H BN R (mm) s R2 N F AP 53 il Rm v e SR80 RS F
P
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M 2012—2013 45 SERE R 54 AR R T A2 S f 28 Y TN T DN MR BE AR b a3 (K1 4) . 7
ARZFEGI(S A) MAKZEE (6 .7 H .8 A) ,BT427 I TN FI DN ¥ 5 5 i il 2, R 56 Bl % i X 4L
VA B TNV BN, )3 0 1 I 37 2 R DR SR T T 2 3 AR AU 5 T e 2B R Z R (9 ) DU B e 462 R R R 5034
MRFEEEAR, ZEB A TN 1 DN U B B 375 S R4 W9 DR 50 i 22 B0 70l o S B (I R A, HL PR A AR (AR TR 38
HPL(E 4) , XLeEE R B R  GELE RN FEXT TN AT DN ¥ BE A5 053 R PN B B« 3% S [ F R 2 KA N
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[=)}
T

-¥— MGTN  —--A—. ZMIN

2013

4
y A
K
2 6‘ \
0_
v O >0 & —~<F n O O = o o0 VSN o= TS O~ 0 D S~ 0 O >~ ®
2gsegg o isesgcdgaaancadsgscdl s 28 ad
< n N S A D xR 0 ® n
O el Nl == o~ OO S O [}
(=) (=) [=} (=R (=}
30 2012 | 2013
I
I
325_ |
=
%o |
I
= 20 |
= I
g I
=
®E IS |
= = |
(=85
] I
We 10 |
RS |
5 I
@ Sr X |
£ & R PN x
E oL OOy
= I
a I
[ TR SR S SN SN S S S S S S S S S S S S S S S 1 | I SRt 1 1
v O > 0 = T N O O = O YT VW OSNOoO —= T o>~ Y o4O >~ 0 S ®
P3IIIIIITIIINISS e @ ago od 2o~ aq A
T S S S S 0O OO OO IO OO poAqASDS o SnS3SSSS
< n Q =~ o~ XD 0 ® -
el Nel el o o [ == (=] [}
(=} (=] (=} (=R ) (=}
N
It [i] Date

B4 KBTI (SF) MFEEM(TF) PAHAMER (DN) AR (TN) REAELEETMITE RN (2012—2013 4F)
Fig.4 Changes in the concentrations of dissolved nitrogen (DN) and total nitrogen ( TN) in stemflow (SF) and throughfall ( TF) in the

two forest types during continuous rainfall events (2012—2013)
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