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Rainfall Process and Nitrogen Input in Three Typical Forests of Jinyun

Mountain

SUN Su-gi', WANG Yu-jie', WANG Yun-qi', ZHANG Hui-lan', YU Lei', LIU Jie'?

(1. Key Laboratory of Soil and Water Conservation and Combating Desertification, Ministry of Education, College of Water and Soil
Conservation, Beijing Forestry University, Beijing 100083, China; 2. Beijing Liangxiang Lanxin Water Resource Engineering Design
Institute,, Beijing 102488, China)

Abstract: Evergreen broad-leaved forest( EBF) , bamboo forest( BF) and mixed conifer and broadleaved forest( MF) were selected as
objects of study on Jinyun Mountain from May to October 2012. The main contents were to analyze the rainfall process and nitrogen
input of atmospheric rainfall, throughfall and stemflow. The results showed that; (DDuring the research period, the total precipitation
was 564. 88 mm, and throughfall of EBF, BF and MF were 74. 0% , 85.0% and 71. 6% of rainfall, respectively, and stemflow were
EBF(1.9% ), BF(10.3% ) and MF(1.6% ), respectively. The relationship between throughfall, stemflow and atmospheric rainfall
could be described by a significant linear equation ( P <0.05) , and both throughfall rate and stemflow rate had an obvious logarithmic
function relationship with atmospheric rainfall (P <0.05). @ The concentration of NO; and NH,' of throughfall and stemflow were
higher than those of atmospheric rainfall , of which the three typical forests ranked as MF > EBF > BF. The total inorganic nitrogen input
of throughfall and stemflow were EBF(14.93 kg+-hm2), BF(15.31 kg-hm ?) and MF(18.93 kg-hm2) , respectively. 3 There
was a significant linear relationship between inorganic nitrogen input and throughfall, stemflow for three typical forest stands (P <
0.05).

Key words; evergreen broad-leaved forest ( EBF) ; bamboo forest ( BF) ; mixed conifer and broadleaved forest ( MF) ; throughfall ;

stemflow ; nitrogen input
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Fig. 1 Jinyun Mountain site exhibition in Chongqing, China

2 ARG

2.1 A XEE

TR XA R T 45 o L R A SRR P
DX, FELR 3 DX BE O 3R AT 19 A AR MY 3 Fh
HIRBRSY 3 il i 4 el AR (EBF ) | BATHR(BF)
FEFRRNRACHR(MF) | ZER ISR N8 — BRI Ry
5 m x20 m FRAEREML , HEEAE L WL 1.

F1 3 FARKSFEMERFR

Table 1 Basic information of 3 typical forest stands in Jinyun Mountain
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RO TR Z [BIAETE R B VIR, — R 10 A R 1t 1
of R A P A, 20 T AR FEARAF T
FEASULIN H [i) e g £ 9 YR [ TR B RE, R R A R
564. 88 mm. EFTHRAYLESE I SRR, G SRR A
85. 0% , i &3 [ W AR RN BT 78 TR 5 MR ) 2 385 W it A 25
ARZL 4y b BT 74.0% F171.6% . M2
(a) AN, 3 FhMROY 1 25 375 TN 2 BR -5 PR AR TR A []
R A =

—h— Efbk —— HERAH
150
(b) Wi
120
£
E 90
]
B 60
&

1 2131456 |7 |8 9
sH | 68 7H 8H 9H 104
[ v o

B2 ZFEW, WTERSWIMNERHETURE

Fig. 2 Variation of throughfall, stemflow and atmospheric rainfall
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Table 2 Relationship between throughfall rate, stemflow rate and atmospheric rainfall for 3 typical forest stands
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e BIATT ) R p AT } R p
a
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SF=aP+b 0.031 -0.735 0.952 0.000 SR% =aln(P) +b 0.009 -0.019 0.745 0.003

F AR TF=aP +b 0.884 -2.09%4 0.998 0.000 TR% =aln(P) +b 0.069 0.476 0.717 0.004
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Table 3 Average nitrogen concentration of atmospheric rainfall and

throughfall, stemflow for 3 typical forest stands/mg-L !

Moy L7 N1 /N BN S RREN
SRR NH; 0.96+0.19 2.01£0.27 2.63+0.53
NO;  0.55+0.12 1.35+0.22 1.27 +0.24
A NH; 0.96+0.19 1.88+0.26 2.04 +0.63
NO;  0.55+0.12 1.12+0.14 1.10+0.31
IR NH, 0.96+0.19 3.30+0.97 3.02+0.31
CiR{Ea
NO;  0.55+0.12 1.98+0.34 1.69+0.35

3.2.2  ZEBE WA AR I AU A SRR

R DL % 6 W i () S (] e 2 BOR R AR 1Y
R A RS AN, 4 7THL3 PR B R AY
NO; -NFINH, -N& 5B R K B R, 7R UL
19I18] 28385 W ) JCHL A A i (NOS -NHINH, -N
T Z M) B ORI 2 g RE TR 28 AR (18. 62
kg-hm %) B i 7 T SRR AR (14. 42 kg-hm ~2) Fl
EATHR(13.98 kg-hm ™) , 171 5 & [ AR AT AT AR
TR ZEAK. EIREF TR SRR H LR E Ak
(R ZEE A 25N 2 (0 i T 5T [ TR A MR i) R0k B
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FRe R, AT S BOHTE ML R i A i T A i K
BRI 2 35 W R, R RO B /N, (i Jpe ¢
oI WG Ao R A W A

TR T AR U s A IR T 2F 7 R A, 3 B A
TR HEA M O E A =W, Hd BAT
PRGBS A2 0 fE B B 2 T B PR AR [ LA 2
(b) 1, DT AR 42 30 ) TE ML Ui A it (1,33
kg-hm ™) B SR HRRIE Fal TR S AR AR 142
it LA RO I b AR R B A 25 K i Y
TEMLAE S A AR A, 435120 0.51 kg-hm = Al
0.31 kg-hm > (3 4) , 1M H 3 FAks 9 AL A S A
EHPINH, -NK .

W 28 15 WA AR 0 rh 1 3R i A BRI 2 RS
R K HP R 5 - A 1 RV OT 45 B 3% 00 I AR e v i i
i, kA s MOE 5 R K h R AR BEAE . IE(E
FIRMIEFR ST BB K bk, B1(E KR BEK i 3% 43
WA A 0 2% 4 B R 3 Rl AR B 3R
SR A K IR | 1 5 8 A Y FE 4 2 LG BT R TR
SEMRAIFSEAR — 8. Horp, 5 S AR R B AT AR
Wi A 22 R K, 20 3R 6,21 kg-hm ™ il 6. 59
kg-hm_2 , T TR 38 PRI Ik 145 12 (10. 21 kg-hm_2 )
A3 2 33 R AP AR 2 B 1. 64 455 A 1,55 % i R AR
T K b 3 AT A LR A A Y BIF 5 5 SR
HHZ.

F4 ASHAT3 HARKLYFER, HFERHTVARHNE kg-hm >

Table 4 Inorganic nitrogen input of atmospheric rainfall and throughfall, stemflow for 3 typical forest stands/kg-hm ~2

N2 LD KAFEIK ZEB IR RS VRS TR R
NH,' 5.69 8.70 0.35 3.36

B 25 b NO; 3.03 5.72 0.16 2.85
NH," +NO; 8.72 14.42 0.51 6.21
NH; 5.69 8.63 0.85 3.79

EMH NOy 3.03 5.35 0.48 2.80
NH,; +NO; 8.72 13.98 1.33 6.59
NH, 5.69 11.77 0.22 6. 30

TR 2SR NO; 3.03 6.85 0.09 3.91
NH," +NO; 8.72 18.62 0.31 10. 21

3.3 ORI[AIBRSTZF 3 W AR AR A AR H A8k
3.3.1  FEEWAR AR AR A s ik

FEAE A 06 L0 4 ] S B 9 YR R RN R, L
FET RS AR 5 F WSCHE 14 28 375 N AR T AR AR i 35
AT AT SRR E(E. E 3 (a) FIE 3
(b) WAl DA 3 Fbk o gt i v i AR Wk B ) 72
FEERIE R B R . BAT AR NO, w5« v AR
f£,5 ~6 H TFE,6 ~10 HH¢2: 1T, IFAE 10 H ik ]
B fE 1. 57 mg-L~" 0 NH, e LUK 4 i bk
) NH,” Al NO, WkpEss 5w B ARk, | B kA AR
TR AT SIS AR5 BT TR AS AR NH, F1 NO;y
W AR LI — B, AR RN 6 ~7 H 2T, 7 ~9
AL %, 3 10 A X i [81 7}

ARG F BE 53 B, 3 FhobR o3 283 R H ) NOS ¥k
BEIAE 6 B S A A, L b & e TR 38 MK (0. 85
mg-L™") > H LR AR (0.68 mg-L™") > BATH
(0.43 mg-L~") |1 H NH," ¥ )i B AR L 2 30 1 AR
IR/, BVEF TR SE AR (1. 31 mg-L™") > %
SRR AR(1. 13 mg-L™") > BATAK(0.92 mg-1L.7");
T8, 3 PRSI NO, MR BE 5 5 SR i ARFI B AT AR
() NH, W BEXAE 10 H 38 B i i E, 15 e 1 28 AR

() NH, W m A B M 7 A, HE &L 5. 86
mg- L1, 3] R AR 7R AR i B v 22 1) 7 Y i
.

ME3(c) FIE 3 (d) Hal &3, 3 ARk 142
T PR MR A AR AR AR BN < B Sk AR Y
NH, ¥ . BATARE NO, . NH, ¥R JE R4 FTR A
RAY NO; Ve AL AR — 30, AR R e T e
RFEF m AR ke s, o BATAREY NO; Fi NH,
WREYSTE 7 Ak B, 20 310 2.07 mg-L~"
4. 14 mg- L™ TEFFERASHAY NO, A1 NH," ¥ 3 f
A EARYE 10 H B, 20908 2. 74 mg-L.~" 1 3.95
mg-L~". AFFEIRASHAY NH, WEAEL 6 ~10 A
REERr KRR (2. 12 mg-L7") H
EATAREY NO; ¥ B S v {30 B 75 5 &% 4 5] I A
1) NO; MBS W ARk Horb NO; R B e i EL
(2.73 mg-L™") AHRAKAE (0. 51 mg-L.~") 4351 i 2R
TE5 AAI6 AT NH, Y @i i (5. 55 mg-L™")
HIAE 8 H.
3.3.2 B WAR TR F A A A A ARk

M 4 (a) FIE 4(b) Ha] KB, 3 Fbkor 228 W
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Fig. 3 Monthly variation of nitrogen concentration of throughfall and stemflow for 3 typical forest stands
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2S5 3, R RS HEC R BOR R NO, &
AWM.

FEREABIF ST [] 5 2% ] b BRORI T o] T S8 MR
T HINH, -NE A REAAE 8 T Hh 3 — I,
314 0. 21 kg-hm >F10. 09 kg-hm =2 i 3 FhAks)
INO; -N%i A2 F1 BT A NH, -Nfj A &t 200
UIEME I H R EAR 2Z AN Z [ WLIE 4 (c) AT 4
(d)]. H4h,3 FhARIFNO; -NFINH, -N#i A A%
HERAE 6 1t B, & 2% @ i AK (0. 003 kg+hm > Fll
0.010 kg-hm =) I i 1 38 Ak (0. 005 kg-hm ~ FlI
0.009 kg-hm =) B R/NE T, — 35 W] WAR T BAT A
(0.019 kg-hm ~>F10. 034 kg-hm ).

LB WA L, TR R IMR 2 T ARG
BT AR A R SR WR D>, T BT
AR T AR A K, o B R R AY 10, 3% |, Bz bk
Hb B AR 728 It i A BUR LGB T bR A

3.4 AN ER AR SEER , MR R

A 3 PR LA A B S 2 iE I T
P o AT R o B A B, 3 Z Rl Y S R
LA (B 5) . o 2R i P SR b pk . B
VAR R AS AR I P2 R AL (R ) 23 B 0. 846
0. 843 F110. 569 , B TAR UL 1 SR R AR, BATARFN
FHIRIRAS R P REL(R?) 4301102 0. 930, 0. 598
MO.859 (WLE5), H¥ik3 T B EKF (P <
0.05) ,3X i B 2835 1N 2 AR 48 0 o 19 22 /0 B 4%
RN 35 FRARAE S R G TCHL A A = 1K/

P B2 7K B A\ 1 280 B T B 7K i 1) 22 2 Rk K
R R, (T 2R W AR T AR /R Y
AR TE A K, 4350 1,12 ~3.29 mg-L ™" 1 1. 10
~3.02 mg-L™" (WLFE3) , 11 5535 W & AR 142 0 =
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Fig. 5 Relationships between inorganic nitrogen input and throughfall, stemflow
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Table 5  Correlation equations between inorganic nitrogen input and throughfall, stemflow
S Egal] LSRR
Mo S . ____ i
KEITH R P KEITH R P
H AR AR y=0.041x, -0.317 0. 846 0. 000 y =0.071x, —0. 027 0.930 0. 000
ESYURIN y =0.028x, +0.030 0. 843 0. 000 y =0.008x, +0. 057 0. 598 0.025
A FRTRAS AR y=0.057%, -0. 107 0. 569 0.031 y=0.028x, +0.012 0. 859 0. 000

1) y FRTHERA R« FRFERNE 6, FRW TR

4 g
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