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I QWL AN RAE Y 5, IF R TCP A ETE 20 AR /N 2 220 P MEAR S5 T AR T8 i LA BARAM R Y K
Ca Si Mg Il Mn 3t 5 FhFR5pTCRBEAT T , 45-E FIMEMO QR I AR 20 C LU0, 31380 T PO pk 25 o0 R
M AR, G RR W] 1) RARER & FR o TCRAEB BRI Ca fi (10. 807 mg/L) ,Mn 5AK (0. 069 mg/L) , H
HEFh Ca > K > Si > Mg > Mn; KPR T 77534 A HEE 5 97 5348 24 S50 v B2 AT AR ) 1k P AR 5 2) 2P W S 481
AR A A TC R AR 1 T MR P AL — B0, 58 Ca > K> Mg > Si > Min; 5 KRR FTAR LE , 253 F R A2 3 Hh 57 43 70
F AU B R R L 35K 53 ) RABEMT R Ca TTE AP, M T R ERZBIHIRT 1, KPP KW ER R
BURAR(1.514) , Ca W92 52 R BRI (0. 827) 5 FIFERKSF I T AR Mg D028 5 R A4 ek, 739311 0. 989
0. 827, Fe/IVAE S BB 5A Si(0. 46) Fl Mn (0. 459) ;-5 R WERTHH LL , 25125 7RI 42 30 44 3R 0 JL R A9 AL 57
BB/ N TR HZICR I8 5 R4 4) FIRERA JCR AR A K > Mg > Si > Mn > Ca, H. Ca JTR 4R A
HONE,

KR KRR FIHEbR; SR TR JCRRHIE; R A

FESHES.S715.2 XEKFRERD A XEHES.1000-1522(2015)02-0059-08

SHENG Hou-cai; CAI Ti-jiu; JU Cun-yong. Element characteristics in the precipitation conversion
process in Betula platyphlla forest of Xiaoxing’ an Mountains, northeastern China. Journal of
Beijing Forestry University (2015)37(2) 59-66 [ Ch,22 ref. ] School of Forestry, Northeast Forestry
University, Harbin, Heilongjiang, 150040, P. R. China.

Birch forest as secondary forest after the original natural forest was disturbed plays an important role
in northeastern China since it occupies about 20% of the total forest area. To explore the variations of
nutrient cycling and nutrient balance in precipitation conversion process in birch forest ecosystem of
Xiaoxing’ an Mountains, net input of each nutrient element was calculated. The calculation was based on
the implementation of long-term fixed-location observation and sampling in the field. We measured the
contents of five nutrient elements (K, Ca, Si, Mg and Mn) in precipitation, throughfall, and stemflow
using the analyzer of ICP color spectrum, combining the allotment of rainfall water. The results revealed
that: 1) in precipitation, the average concentration of each nutrient was significantly different. The
concentration of Ca was the highest with 10. 807 mg/L and that of Mn only 0. 069 mg/L as the lowest.
The contents of nutrients in precipitation were in the order as Ca > K >Si > Mg > Mn, the same order as
for the input of nutrients in precipitation. 2) The yearly average concentration of each element in
throughfall and stemflow had the same pattern of Ca > K > Mg > Si > Mn. The contents of nutrients in
throughfall and stemflow had increases with different amplitudes if compared to precipitation. 3) All
coefficients of variation (CV) in precipitation were higher than 1 except that for Ca, and the greatest CV

in precipitation was 1. 514 for K and the smallest 0. 827 for Ca. The greatest CV for K was 0. 989 in
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throughfall and 0. 827 in stemflow. In throughfall, the smallest CV was 0. 46 for Si and in stemflow 0. 459
for Mn. The CVs in throughfall and stemflow were all smaller than those in precipitation. 4) The pattern

for the net input amounts of each element in the birch forest was as follows: K > Mg > Si > Mn > Ca.

Furthermore the net input amount of Ca in birch forest was negative.

Key words precipitation; birch forest; throughfall; stemflow; element characteristics; nutrient input

TEKE IR AR b, AR #E & Fh IR e R
HEATRMRA S R GERY [ B 5 A 2 A i
2 R K 5 KAk SRR Y B g i AR e
AR R T AR S R GEK o FFR S BR B B E )
WSRO R S R G R4 A
FEILA, R IR = H X 55 A E— B
B WP YA B 7/ 182 S s o (8 2 NE I R4 = 0 155 R R U s
B AR MK L A 228X T R A S R GE 5741
TEIR L2500 VA5  ARAR ALK IR 1 AL B A =
R

ARRAIK Z 0] B 5 FR AR K SRR 257
USRI 5 B AZ O S R0 H T, 56 F AR RO
SRR AT | % 37 TR RIS T A58 U 45 4% 3 i 1Y
Feor s AR AZ B T E N A S O I
BEXS AN ) Ml DX A [ BR AR B R T LI | 457] 4n iR iy
(2L B (Larix gmelinii ) K7 iR HE 19 JEL 4R
£ MY ( Pinus koraiensis ) K2 | N T 2% 47 ¥& M #3
AU B R B9 O T AN ( Pinus tabuliformis )
MRET M BE ( Castanea mollissima ) Bk 7 A (1)
L FN ( Pinus massoniana ) — P4 )1 K 3k 2% ( Gordonia
acuminata) 1 3¢ M, P9I K Sk Z5- 10 )1 B
B MM R W
( Cinnamomum  camphora ) . W & ( Liquidambar
formosana ) . ¥ ' ( Eucommia ulmoides ) . H 1£
( Osmanthus fragrans) "> | 2= XUH 4% W Ak 5
Ll N2 VY R 7. % o (I S8 1) o=
ML B AR S IS T — R BT R

AN WK X SR I E AR I AR 2 —
B E A T E R TTER ., R ERIR, TR
A S [ GRAERN L, /N 242 W R DX 5 A A 21
P TR SR 3 25 2R AR T R TR AR SR AR
WRIEATE RGN 2SI BRI A I HE (Betula
platyphylla) RIEFL 98 J7 hm* | 24 by Y A= AR A T ALY
45% ' FIMERRELAT W BERE o | AR RKIGE L4
J7AERE A R TR E AR A X A A )z R AR 2

di AR AR TR Y 20% 2247, Mo EE2E, ZRAR A
SEUIRSE T FUME AR OK S AR 4 R W A I 140
RRAIE, 25 SO A5 U B PRI SE T R IR 4 P AR AR 25
IR EEA 2T R 1 TR B 78 A A e FLE TR EAT (EL X
F AR UK A A 09 25 R Ge 3% 006 34 7 T B Bk

( Symplocos  setchuensis )

FERBID AR WANGE . A FE R FH 55 4 1 0L
Ik PR/ NG L0 il DX IR FE R 90 A SRR IX N
(4 T RERRCA TS0 R i 3 AR R L %0 325 W R
AR A WL AR AE S BT, B AR T P BE R K
AR T v A A 10 SR i N R 35 1 LA, L
A8 32 X sl 7 2 )ty XK B v A= 1 ) B i
By FR 53V 107 A5 RH OC I R 00 TR A N E R AN SRR
Bk

1 B 7 KBEIL R AT T %

1.1 #HREER

BOK EIR K H SR XA T/ 242208 vt
BUEN , RZGDLRIEAET " N IE . R IR
TR 1.2 J7 hm?, PO ARTEAR 2 15 35% , 208
KIRUAE AMEAR R DA MR SR, DR X R
RN 98% ,F-H4 4K 400 m , IR AL 7y 128°48”
08" ~128°55'46"E .47°07'15" ~47°14'38"N, AbTFRK
KB ) 2R 2, B WY S 04 I O Bl P A R A
KT, AEZ W, R, AP YRR
-0.3 °C MM 78% , oW 100 ~ 120 d, > 10
CHIEEA 1702 C, ZAFRFEIFEKE 676 mm, H
ZENET Ay, FE A RIS R,

AR DX FE EE RSB R 18 R TR AR, A
MEMGEZLAARE R SRR 3 2R 4 (1953 4F) J5 B
TE U —Fh R LB BV, L DL AR 3, F o
M, EVFZ AN L K2 (Picea koraiensis) Il R
12 (Abies nephrolepis) S5 W41 i 4B 58T, H A=
KR, T ERED, FERMAEH W2 (Padus
asiatica) M 25 28 % ( Spiraea salicifolia ) . $| T 0
(Acanthopanax senticosus) <UL E ( Philadelphus
schrenkii) Jo 9 2K (Aralia mandshurica) TR T
( Corylus mandshurica) 5% ,

1.2 #MRAE

BET /N PLE W PR IX U REARME B B L A 72 IR
FIX N 1953 AR (LLAA R ZEMK) J5 A 2RI
TE U FIHERR X IR P B 40 m x 50 m 1 SE 30 bR
FEHIT 22 SN o R UEAE L 253 B A T
e, TR LA RN LB b H o3 A 45, T2 45
TRy : T AR Mt 18. 50 em, I H by 16. 54
m, B E N 490 BR/hm? | EARIZABHI RN 0. 65, A
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TRJT WA o /NN FIHERR IR K e A i BT R AR AR ST 61

TER 5% ~25% AT R 50% ~80% , HH
I AR TR H P 15 5 1 2535 T FTARS AR W B 2 R
LERE S, PR RSB = AE A, T2 H 7R
SIHTE AT KA ZE T
1.2.1 #HeakfErik

KABEW, FEHOKEZRHEBRETXIALY
(BEFIHEREHLZY 100 m) N RN 3% $hfR 1= T H
ZRIB KV I 3R M 7 A AT R AR T A o 119 SR
R WERGREWN , T HIRBUR & MR A CE
UKFAVRIARAE , LA L0 AT o0 (2R B W
B AR AR AR R IL) o

TR, TEREHL N EREAE AR B MO 5 H 5
AT AR EE R 0. 65 MR E (Sh iR HL—30)3
Ab  FEHCE 3 AN AR 0. 36 m* Y PVC KA | {4
TIE A 7K 1 B 3 1T = T 50 e, 3k B0 M A R B AR X
FE AP TR 5 ], FH 2R 20 8 T e AR /K R 351G
Uiy 5 55 R LIRS AR R 2 B T

REARGL . M Y8 A 1 MR i 422 43 A R AL, LA
4 cm RN53r K 1 DB (d) , M d<10 em (10 <
d<l4dcm 14 <d<18 cm 18 <d <22 cm.d >22 cm
BT 5 DR MR EER T M8 6.5.12.0.16. 5,
20.2 F125.0 em @R 130 B BT AR E o (AR
FEARFILFA ), e 18 A 3 H i J& 428 By o A Fe ARF
B RORGLAY 5 Bk VR AR A, HIAR HEA I 75
BT AR KA TR AR B T A T2 37 5 245
o HHEAR6 em R OIGHRHE I AR T TT | IR g
ARFFGEIF[E R T4 T b, 3 308 e % = DA O T
RIMMAR O E TR 15 R O TR e
K

1.2.2 #dotrix

R SEERE - PRAAHTA FIA 7= 1 profile 571
ICP % $156i% 43 A {3 & K, Ca Mg Mn 1 Si 3t 5
PR O AL, 22 B ARG Hh B o o vk 43 i)
4. K =0.003 mg/L, Ca =0.005 mg/L, Mg = 0. 003
mg/L,Mn =0. 009 mg/L,Si = 0. 009 mg/L,

2 HBRE A

2.1 KRSPEWMFEIHIE

RARERT B2 RRAE 52 B 25 A BRI R N
RTE SR T, N E A AR 5 ) B AL PR 2 AR
P MRIEARSZE MR R (R 1), KB T 45
TCERMR I 22 R EOR, B & F2 3 JU R AR i
WREHEFI I F A Ca > K > Si > Mg > Mn, iX 525
5 U1 A A )l X T X AN ) il 1 MR i 5 285
H(Ca® >Cl” >K* >NO *-N>Mg’* >Na* ) A
— 3 R AT RN A A e K 5 e /N FE AR 22
FEBCHE Y K (156.16 1) > Mg (76.7 %) > Ca
(47.31 %) >Mn(25.33 £%) > Si(21.30 1) ; 7E4H
A 0y 5L, K 1 Ca VR FERT BHE (6 H K femy , HAh
H Ca F5K) ; Mn F1Si (e B2 B A A1 (4 H Mg
A, HA A Mn g/ ) o XA RS B TR AR
FICERRIEAFET S8, AXERNPATRE
BT XA A IR, 2D 1 R T R B R
PR AT AR T A TS 19 32 B A R R TR
B TETRR IS T By W i BRI Ca* 1T K JCEIE K
() A Bl Sy JE R K, T L K 1 Ca TG R MR AH
XHAgg i s HA TR 75 L AR R PR B Y 1B 00 T A REJE
JSUAE N P P A () 55, DRI AR G R L b

F1 KREEEHSHTERRERE

Tab.1 Concentration of five elements in precipitation mg-L~"'
WETLER KGRy o 4 A 5H 6 H 7H 8 H 9H @351@(%@@1@)
Element Hydrological component April May June July August September .early z?verage
(‘arithmetic mean)
K& Precipitation 0. 050 1. 605 1. 600 7. 808 0. 286 0. 341 1.948
K %37 T Throughfall 0. 050 9.730 24,710 7. 808 9.193 2.924 9. 069
WFAZH Stemflow 12.310 17.580 6.931 6. 643 9.399 2.883 9.291
KT Precipitation 2.784 7.948 0. 520 24. 600 15. 900 13. 090 10. 807
Ca 2 W Throughfall 2.784 10. 290 4. 636 24. 600 18. 260 8. 896 11.578
WFAZH Stemflow 14. 070 45.290 9.619 11. 300 43. 680 12. 060 22.670
K SFER Precipitation 0.513 1.001 0.111 0.787 0. 047 0. 057 0.410
Si %35 T Throughfall 0.513 0.748 1.119 0.787 0. 410 0. 305 0. 647
B4R Stemflow 0.976 2.599 1.418 1. 682 0. 640 0.512 1.305
KAPEM Precipitation 0.010 0.243 0.010 0.767 0.328 0.252 0.268
Mg T Throughfall 0.010 1.727 2.222 0.767 0. 262 0.383 0. 895
B T4 Stemflow 2.639 3.505 1.296 1.221 0. 502 0. 149 1.552
KA Precipitation 0.079 0. 061 0. 009 0.228 0.016 0.023 0. 069
Mn %% M Throughfall 0. 079 0. 508 0.254 0.228 0. 144 0.133 0.224
WFAZH Stemflow 0.922 0. 680 0. 566 0.533 0. 250 0.298 0.541
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2.2 AERFERNNTFERESISE
2.2.1 FEMISHAE

A R IR AL I I 25 2k PR )2 0 B2 2 AR
B SR B 2E 335 W, K A2 o & AR AR Kk
AF ARIEARF I RIELS R (E 1), FBEW KT
RUE 2 TR, b Ca CREF W E K
(11.578 mg/L) , Mn JC K 45 ¥ FF 541X (0. 224
mg/L) , H A2 51.69 15, ZEiE W P4 54300
FAE SR HSNFE N Ca>K > Mg > Si > Mn, X
5% 04212008 AF- 78 H [7] X 38 P X6 5 46 21 4 Ak
T W KAE2ARRIE AT 5T 45 5 (Ca > K > Mg > Mn >
Fe) 3EA—F, 7EM R X BN [F FR MRS A A 35 R 458
H TR E SR (R SIEITER ) &5 HAE
FENTREHT W EEHN R R FASHTER
PRBs AR R TG 2 AE 5 35 TN v %) Ve AR AR ) 3= 22 5 4
WL 0T MRS JZ AL I B R i B R AR
R 2 R TR AN R 06 I8 5 A [ 1 o
P OB R JIURLSE ) BOIRBERE I Y 22 5 A 00, K&
JCR TR TCE 5 KAEAE RN, Y BB T, 1
PETC R AU T e B W — M b e . A
XH Ca Mg F K S KT R P AR ITE, Si Al
Mn R AEXS R E MR T R BRI 2 SO 28 i /i v
TR R HE A

XFFAREL A B 2R N 9 5 o, Ca A I
R EE B 4 H Mg W BE S /NAR, HoAth A 5 3428 Mn
WAL W — o B AR A 2B W k= TR &
HAANE, HESBK, LU K f Mg B3, R K
VR A 53 00 2 de /N VAR (L) 494, 2 i1 222. 2 4% B
fii Si Rk BE AR ARAR T /N oA KRB (1. 119 mg/
L) T3R5 /N JEE (0. 305 mg/L) Y 3. 67 175, %R
[F]—JT 3R fe K5 /N ik B A 25 A5 0HE I . K (494. 2
f5) >Mg(222.2 f#%) > Ca(8.84 %) >Mn(6.43 %) >
Si(3.67 fif) o iX 5 [E H 1 [8] 28 37 W 5 1) 25 5 A L
PR, P R R T 7 I A [ B8 TR A 0 DA
EMmoRcZ N S Eh A 25, KEHEL a0
WRUERE A TN ZE 37 RN AT A PR R VR B IR 2
BRI E N AR K, A K Mg Fl Ca
JLRYIAKEILE , Mn M Si AiEIeE, H K &4
b2 RN I 2 T BT s 5, T Mg AT Ca JUL50 JF %
ME SN Y, RIS 2L 2558

HRAEW & ITRREAML, R4 A7 H
THEWEAME S A Si TEM 8 H Mg U R K%
AN, 28375 TR 45 TG 2R MR BE I G , (H 3G g i
JEA AT AR, Hrp KEITE Ca MR E M, 0 K
JCRWEEE IR R, 1O T K 28 FTHEARIR)
T J2 WA B W B A R T DR B R 0, 12E A H

FEHEW P S TR BRI ik T4 A8
HER WA R il T — B FR RS
il L ZE A I rh A TR B 5 RABE R —2,7 H 4y
(1R 28 325 T 12 0 A AP fe K, T B 25358 TR B I 0 22 1K
FEOTIRE, R ZE B I A O R MR B S KRB TR S
2.2.2 MFRASSHIE

A TN FH AR 2 B8 B 1, I R O B
M A A2 000, A RN 2 BB 46 i T
B s SO, B RO B AR E IR B
MK IR ISCE R TT F AH T ) T 3 R K b e
T AR B, B 42 3 B4 K SRR B A B K AR
b, BRI AR I /) (L RE A 4R ) A=
KT 3R 0 R I KA R B A 24 5
AL R BR DX Sk ——HR B X 38k, X 4 b2 77 4
iy KIS R FAEIR S A EE RS
M AR R R A 2 HAE & 2%, 1E 25 G5
TRT AR TC R 22 7K, AN T (£
1), Ca JCEAE -4 B ¢ 5 (22. 670 mg/L) , Mn JG
FAE e B BRI (0,541 mg/L), 3 [B) AH 22
41.90 £, BT ITCR LS AL R
HEEEMAHR] B . Ca > K > Mg > Si > Mn, 585 0
SERTHIIT ST 45 9 (Ca > K > Mg > Mn > Fe) — 8, X
5 Ca Mg fll K A KEICE,Si M Mn HiEITEM
HIART A, B REARE Hz A A% B R0 2R 4
w2 DWARKICR, FHERT R L BOL I, Ak
T BA 0 23 SR 2R BB T /N TR B BB R £1 A S5 R
it (E AR TR A N LIANN 5 5 224 TR R
R R NI IE8., 20 e e 1 B i WA AN T S 2 ) a0
R, PRI 2 A 2R RIS AU REAS 2R R A B0, R At
FIREMORI R U6 £ AR ZE 375 B RIS T AR I A T R AR
VR HE P B AR R R, X U B 2 R R AE S
RGMVE AR (0 HL A A 25 ) i 200 20 55 D) 75 22
RS RGN I TR I A R TR

FHIELA 34230 S Pt Ca ¥ e m ik
JiE T Mn JCER WK B AR TEARR A 0y, #5250 0 R
W RE ELAT I A H shAS, HLOG 2 () B A0 HL R %
R ZEE T 22 A K, Fod R[] H 8] Mg e 25 5%
R, HR e (3. 505 mg/LL) S AR & (0. 149
mg/L) 1 23. 52 i ; i AS[E] (6] Mn 7% &2 L /)N,
HAR W (0.922 mg/L) & &K E (0. 250 mg/
L) 3. 69 5, &M [F—Io &R mok 5/ MR EEAH 22
fEHCHER - Mg (23.52 4%) > K(6.10 %) > Si(5.08
f) >Ca(4.71 1) >Mn(3.69 %), 5 2F B W M FL
AN, 3R DR Ay ot T 686 T s 0 648 9 1 0
REAE XTI TR0 A5 JC R VR FE 7 AR 52 M, e R o
JIN TR iR BE AT AT 2 R T X6 4% 7T 28 o ) i
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TRJT WA o /NN FIHERR IR K e A i BT R AR AR ST 63

B 1 KT wbil 7, B AR R AU RERS 23RV E
T4 TC R I 23 5 W R e 2 T sl T 1 SR
TCRWRPER, Sz W P e R ST
ERAREWAR LLE, W T AR T 45 T R W Y
A, Hrp TR SRR 20 Ca TR, HE
e RS 11,863 mg/L, {H M (U AH 2 2.1
ff, HKOE K oo, Hod it m RS RN 7. 343 mg/
L, W# A 22 4. 77 A5 02 & = IS B0 K 2
Mn JTE , HE i R REIKAL 0. 472 meg/L, {HH
HAHZE 7. 84 £, HUOE Mg o &R, HEEm KRR
RE7K 1. 284 me/L, PiE MH2E 5. 79 5, KAPEN %8
75 T AT A2 3 P 45 00 R R FEAH HE, A AR T 4%
pIvE D ONVA? S5 R IE e =
2.3 ASHM.FERIHTRAFSSESTH
HFZ BTG5 RN, Tl 2R A R4
AP N AMNR R LR G, 75 0 R U AR
et AR, frEE 2 AT, KA BR Ca THR
G HABTTR WA R R KT 1, K£F40ERT
K W72 sh 28R R (1.514) 5 Ca JCE 1Y 78 5 2R 50
/N0.827) . FAMEMRGEE W42 Mg JC R i
i BR, AR B R A O B K, 4y Bl 0.989 F
0. 827 , X ULHA7E KA REM AT e, FAMER AL
P TS B X33 6T 3R AR IR ST A R R A P
ZEE MY Si JTCE AR5 A Mn JTCE AR
€, Ha/ VB R BT R 0. 460 F1 0. 459 ,3X 1t ]
RN T 26 70 R A IR AL | W R IRV R 355 , R
LB WRE S TIZ T R IR W sh BN . S5 RARERAH
Lb, 2833 F A T2 0 45 IR U R A S B R A
AINFREMHIZIC R A2 8 R 8, BA KRR YL
Ca JCRAFYIUR BEbRUE 2228/ NF HAFR SR BE | i 5355
T RTB 428 38 v 4% TC AR I Uk B b o 25 350/ N1 AR

Y B U AR PR 25 575 T AR T A2 A R AU T
A TCRMARTEE , R 5 R AL, FMERAS SR
IrICERASE FEHE P S T ARIR > ZrE I > K%
R, XS ESCHEAEN PR RS A
WFFTAERIEAT AN X2 i T AN [R] XA BDIR B A
[FIAFEPR TR 2557 A [RIFE TR AN [R) B ol 2 B
N R LR G AR S BB 45 5]

®2 KSR ERFERAORF RS S #

TENEYREREREREEMTIH R
Tab.2 Concentration, coefficient of variation and standard

deviation of five elements in precipitation, throughfall

and stemflow

IR G FE M 5%E JEHK Element
Hydrological -
component K Ca Si Mg Mn
X 1.948 10.807 0.410 0.268 0.069
KK 5 2050 8942 0.412 0.278  0.083
Precipitation
Cv 1.514 0.827 1.005 1. 036 1. 206

9.060 11.578 0.647 0.895 0.224
B S 8553 8350 0.298 0.885 0.153

Throughfall
Cv 0.943  0.721 0.460 0.989 0.683
X 9.291 22.670 1.305 1.552  0.541
BT S 5128 16.966 0.776 1.284  0.249
Stemflow

Cv  0.552 0.748 0.594 0.827 0.459

VE XS Fl Co AP IR TT R AR B (mg- L") A2 RIS
& KL, Notes: }\S‘ Cv are element yearly average concentration,

standard deviation and coefficient of variation, respectively.

O SR A VL5 0 T 5 R
(@ SV N1 SO VSR DIV v W i T G R 3
JE 5 RN P BE Y 250, RV R B —F i 1
{ED) HeBREE R (3 3) , A SCH IOl 4 5 FPoT R 1)
P JEE XA IR ELARSIE R AR B0 LT, T
TR TR B & BRAE TR T 20 W

K3 HERAKENS HTERREREREMNSRY

Tab.3  Concentration of five elements by rainfall leaching and leaching coefficient

T H Item K Ca Si Mg Mn
2B TR RIS B Net leaching amount of throughfall/ (mg-L~") 7.121 0.771 0.237 0. 627 0. 155
BT AR Net leaching amount of stemflow/ (mg-L~") 7.343 11. 863 0. 895 1.284 0.472
1% WK% 22 %X Leaching coefficient of throughfall 4. 656 1.071 1.578 3.340 3.246
WFA2 7k 2L Leaching coefficient of stemflow 4.770 2.098 3.183 5.791 7. 841

2.4 BHEMIES NS

AT i X TFAR R K i R K Ak 2 e
FIRE Y A PR B[R], MR P9 B9 45 5% 0 JTo R i A
RUAME, HRIEZER A 2006 478 H [ HL X
(IR SE 25 5 | FAHIEAR 27 125 R AR 42 3 0 391 5 Tl 30
R TR HR 1Y) 83. 12% 1 1. 89% , 4 NE I 4 184501 2005
SRR A T A = (B + B TR
W) - KRR, AR A5 36 4 5 BT, RS

REFRH Ca JEE WA f A i =8 82. 072 kg/hm?,
Mn JTE AR A RAIKR 0. 582 kg/hm® , — A2
141. 02 1 ; KABERI R 53 70 5 iy A M HEIT 4
Ca >K >Si > Mg > Mn; FIHEMRS TCR A i A =0
K >Mg > Mn > Si > Ca, JuH Ca F1 Si JTER 1Y4F 4
AR, XS T RS R 3 A 2
ff, —#B43 Ca F Si JC 2Bl MR RS 25 W o 46K B kg 2
WSO o A b | i At 76 2 D0 R AR R F
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MO ZIRVE R, fa ARSI JF LA MR R B x) ) FR o ARG 2.50% ~ 5. 69% , B Z AT DL 20
Ca I Si JCEA Bm B W MR, 208 e M el A3t 0 28 o W 3R o A B 94319 ~
i T e e Sk E— AL I T AR A L 97, 50% , HEREEEH AN TUETY Ca Fl Si TR,
{Ho M3 [, i T AN —RRRER =R HACR BN IR AR T 2R T REN SR
TR R (L RAREN 1.89% ) , &FFRPURIN S, RIAFHa AT AR, PRI AR SR S 4F i
AR IR N IZOT R (B W + W T WARERIER FERGE TEER IR AR,

R4 ASER BEIERFERNHNTRRR S MTERFANERSBNE

Tab.4 Input of five elements in precipitation, throughfall and stemflow kg-hm ~*
IK G FR o M 5%E TCEK Element
Hydrological component K Ca Si Mg Mn z
K Precipitation 16. 986 82.072 4. 809 2.155 0.582 106. 604
S Throughfall 38. 606 69. 694 3.163 3.720 1. 045 116.228
BT830 Stemflow 0.991 2.356 0. 147 0. 164 0.061 3.719
¥ A Net input 22.611 -10. 022 -1.499 1.729 0. 524 13.343

3 Wb L i JE (0. 069 ~ 10. 807 mg/L) B i 7= T 45 At HoAth 3 [X.
WS 27 BOMRIEEAE (32 5) , QW ZR S L LM 20 K A T AR
TE/NDLZ IR ML X KA T P A TR 43 TC R (0.008 ~3.070mg/L) A& T#5 A T4k (0.008 ~

£S5 FIEMMRRARESREEKELPHTRRE

Tab.5 Concentration of element in forest ecosystem water cycle in other regions of northeastern China mg-L™'
1256 b A5 ARG IR FE Sy . Z:7% 3Lk
R . K Ca Si Mg Mn
Test site Forest type Hydrological component Reference
= [T
j(mﬁ%ﬂj 0.896 3.070 0.158 0.008
Precipitation
FAR /NI N EBN
Pinus koraiensis 7.408  5.442 1.077  0.095 [20]
X Throughfall
plantation o
W 9.365 11.996 3.309  0.312
Stemflow
KA
1LI#£3% ) Eastern mountainous region N N
P. sylvestris var. FEM 5.284  5.121 0.980 0.055  [21]
in Heilongjiang Province ( Maoershan mongolica plantation Throughfall ’ ’ ’ ’
Forest Farm in Harbin) TECe
HT 7.390 13.548 2,913 0.236
Stemflow
o T
~ L%m 0.915  2.809 0.137 0.016
Precipitation
TR T AR FIEM
. 2.52 X . 021 22
Larch plantation Throughfall 6.758 523 0.636 0.0 [22]
TREEeeS
WY 15.381  8.722 2.088  0.280
Stemflow
= 4NN
j(mlzﬁffﬁ 1.948 10.807 0.410 0.268  0.069
Precipitation
IR ORI AR X et ity 27 B bR Virgin AT
. . . 7.952 16.665 0.851 1.000 0.185 2
Liangshui National Nature Reserve P, koraiensis forest Throughfall [2]
in Xiaoxing’an Mountains e
Wi 8.398 26.633 1.433 1.278 0.156
Stemflow
= TR
j(i[grkrﬁ 0.460 4.670 0.230 0.015
%52 e T AR AL 5 9 45 4 5 preciplation
7N 54 A = ) JN
Chaocha Forest Farm of Genhe e . 0.980 8.170 0.330 0.027 [7]
Forestry Bureau in Daxingan gmelinii forest Throughfall
M ins o T 92
ountains HTR 5.490 22.110 1.800  1.198
Stemflow

L R A B SCER P R BAR 2 T BB AR {E3 5], Notes: the data in table are arithmetic mean of original data cited from the above

references.
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3.153 mg/L) J%MH#s A TAHK(0. 016 ~2. 809 mg/L) ,
KW AR () 2422 Y5 AR AR (0. 015 ~ 4. 670 mg/
L), X5 R [R] X35 PN R W B4 T8 s i S 4% 0 R 1ok
EATA HHECR
FEKAERMAES RENIEA LR, TR
T XA TATEL A ol ] R0 bR 6 4 D, 7 PR A1 o W
AR ZFE W AR TR Tt AR v, & TR R R AR
T AR A AERR R A RIS RGN, I
ZINBAMAER RE TGN . AN
HEMRAS K SO 5 FhoT Rk B I s, ¥
TR Ik B s, HAE BT 0. 541 ~ 22,670
mg/ L 22 8], B 5 T HAth b DX R 42 07 A 00 2 v
(0.236 ~22. 110 mg/L) 7> {H 7E AH [] #1 X 2142
AR T 42 37 I %2 (R L (0. 156 ~26. 633 mg/L) Z
P NLZE AR SR T A L R R AR AL
1£0.224 ~11. 578 mg/L, f & T R 1T 4 5B 11 b
(0.210 ~ 7.408 mg/L), & F K224 (0.027 ~
8. 170 mg/L) ,AHTE/NILZAW 1l X Al FR AR TRY (1) 2
FEIE R (0. 185 ~ 16. 665 mg/L) Z N, X 2L 2% jil fiy
7 A B 5 DR AR IR (/N 220 i DX [ R v 5% 40
TCERWREEL ) A 6, 5 R AL TR AR A3 AIE
TR ASRHE A8 53 WA 10 53 B LW B 3 22 B8 0T 4
A G, TEASCHY, [RIAL T /N 24 2 04 i IX J 46 21

FAMRHT FAHERR, DX IR M RRAE AR A] , L Ca®t Mg” " il
K YR Rl A i, A TR 2 & f & o R
WEEZSRA TR R SRS, SLMMIIE,
PRSP A EEAIR, i 3 AR, T2 B 2F 3% W e R A b
(R O 2T 8 FL Al AR o /> | PR P MR 25 375 T
IR IO R WA I H I HERI R R RO, A
Sy W ik B A A 2R 3% TR HA AR 3 3R 4y
TCE R ML,

LA /NS ZZIE 1L IX 3 FhE B ARAME R 5 Fhon R
FIAE i A (2 6) , LI IR AR K Al Ca JEER 4
AR, X 5 RS A I L 2 XU I b
AR RIF 9 45 SR — B, {E 32 XA A O A bR R %
WA TARI R K TTE AR, Ca TCE N 4
A XU B X Ca TC 2R 1Y MR I W A
SREL. Ca TCEIL N Ca®* XM B A wEAEH],
HAE R e AL ST Y0 E RS RS
ARZE . AR R A AN T A Ca B E
B A DGR T3 2 B AR AR IS Y 5 T s 21 0 AR AH
o, HAE S REE A A, N T — A AR T
NGB WA M DX T2 B 7 I I £ A AR AR 1k [
0 U TR AE RN P N TAMRAEAS 32 N T4
AT LT, SR 2K e B SRR 9 BK 30 71 F T8 i it
@t 7 L AR /A NS

F*6 NMAZIEHMXIMEERKRRBTEFEANE
Tab.6 Net input of elements in three main forest types on Xiaoxing’an Mountains kg-hm_2
FRREA] M€ TLH Element
Forest types K Ca Si Mg Mn SFN Total
JFHRZLAAM Virgin P. koraiensis forest 28. 655 7.775 -0.907 2. 805 0. 138 38. 446
HHERLEM Betula platyphylla secondary forest 22.611 -10.022 —1.499 1.729 0.524 13. 343
&I FA N TAHK Larch plantation 22.339 -1.280 —2.478 2.920 0. 856 22.357

LR KE  MOMNER N AR R R M TR
TR RN AR K SO i #4343 T R
Ve J3E T3 A (1 A2 A AN R S B BRAR P AR A B I 7K
AL A SR Ak ik | R AR AR Hoh T aE s
TR FTRR A28 T 8 3% 20 A LG U v 400 4 e a3kt 5 LA
YR EHAI ) THL S AR AE S RS, ¥
Z5FGER NBRMAE S REAATEME T RA®
BEX,
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