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A STUDY ON THE STEMFLOW OF THE DECIDUOUS
BROAD-LEAVED MIXED FOREST IN THE WARM
TEMPERATE ZONE OF NORTHERN CHINA
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( Berjing Forest Ecosystem Research Station .the Chinese Academy of Sciences,Beijing 100093 ,China)
Han Xingguo Chen Lingzhi
(Institute of Botany.the Chinese Academyv of Sciences.Beifing 100093 ,China)

Abstract The stemflow and its element content were studied, meanwhile comparisons
were made among five main tree species in the deciduous broad-leaf mixed forest in this pa-
per. The relationships between gross fainfall and stemflow in the five main tree species
and in the whole forest were analyzed in 82 precipitation events in the growth seasons of
1993 and 1994 .concentration and amount of seven chemical elements in the gross precipita-
tion and stemflow were also analyzed. The results showed that the concentrations of the

seven chemical elements were all the highest in the stemflow of Betula dahurica in the five
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tree species. The concentrations of N,S and K were remarkbaly increased by 53. 4%,
337.4% and 124% respectively,P was reduced,and Al was not changed in the stemflow of
the whole forest. The order of relative element content in gross rainfall was N>K>Ca>>

S>Mg>P>Al,and that in stemflow was K>S>N>Ca>Mg>P>Al in the whole for-
est.

Key words: gross rainfall, stemflow. chemical elements. the deciduous broad-leaved
mixed forest. -

KEBAFERRRTA SR EFHE HPhR TR G TR TR TR REYER. b F AR
T EE. A KPR T R U BRI B R R S AT RIE TR 0B
T BRPOLE A RAEEL B R AR RORERE. PR LS KRR pH AN kiR,
AMERESRKESRENIENRIATEENBA, WP FRg) B p80 ke <15
. MERILEEWDE AT —— LI E 8 (Ouercus digotungensis) 3 F 09 S50 B MR 354009
ZERERR EARNALEE. EET 1993 FR 199 FM5~10 Ht LR A EHET M E. WGSBS
mF.

1 EREEN

MEEKUFARBMNEHERRES PRTPERFREIRFRESERTRY HEELRGRX
114km, & 115°26", JL6 39°58", 4K 1140m. EHMELT AT UABRI TS LK. RERE LR ME
slil.tiﬁ[z.iﬂ@ﬂ 2~8C., FFY@ARN 611. omm £ FREKK 18U BHEIB=1TH. FHEBY
1077. 3mm . YA EE K 662, £F 8 H R HEY 2003, oh £ K FG~10 AN 1194, sh. 5 5404
59. 636 . KM AW Y 2985~3095M] /m?,

PUTH#EN E0HEM AR R B BEHAY, G R TEREF SRR R R S HES
B, KRHBBHFRIIRESN, N8 W (Betuia dahurica) R (Acer mono) . KB 8 (Fraxinus rhyn-
chophyila ) ¥ B4R (Titia mongolica); HEREAL FH R MEF VAT AFTAR MARRERE, K
AEAAETER KM B RANOMIRAESFER. IFKE HEE ERETE -2 GFAE
RO AHAR AHASLTFE TR MEAEH 0. 4~0. 6, b HET 5 L nismt B2
ME OEENE. RN BRI R BR Y. WY 280 W N35°W, BHARPHFERLE 1,

X1 HEHPE6RDNEPSIT
Table 1 The community characteristics of various tree species in the plot

st B FHEE FHARE  HMEE  EdasE A 5 GE
Species Density  Mean height Mean DBH  Relative Relatrve Relative Charactistics
(N /hm?) (m) (cm density{ % r dominance( %) frequency( %) of leaf
AFEE 746 11. 4 15.7 29.22 41. 58 24. 56 rA L AR
M 590 10.5 11.9 23. 38 3z2.7 22. 81 M A
KAEE(3) 450 7.6 5.3 16. 88 2. 06 19. 3 R4 B
EN-E 1Y 169 6. d $.1 6. 80 3.68 15. 97 g oo E
s 506 11.0 13.2 20. 28 16. 7 10. 53 W R
(1¥0ak (2)Dahurian birch (3)Ash (4)Maple (5)Mongolian Yinden
2 W{RHE
21 KEWH
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LA B U B T S TR AR FE DR A PR . o B R LA T Ak b T b b3k S R 3k R i 4T T B 96 T
MR THE A . BN SRR O TR TR B 2 N F B N e o R .
2.1.2 EZRHWE EFAHARBANRBELEEXIINEERR EF—BRFEERHFE
F.HER 6om HENENPHET NE RN TRT L. ESLHEERES B THESS
ERRABHERAETNR EERANAESRETRENAAUEEMBTERSE. ARMERY
HOTREE 108 R 7B B 7 BRI 6 B TR 5 k. 5 T RRIFREEARCEY 35 &,
2.2 AIEESR
2.1 B HBEKEHRKSHATHSR KAFEAREREFHTUNEE FHEHG AKX
B, AREXENRRERXEMAFE A BRMET#HIT. BRSSP, FSBmAiks zoom 86
EEGE ST RERCENTEE, URIESRAERE. RS HRE NS pH {8, 3 8 HeCl BE . B
FouEH UETRAR . 1994 EF TN EY 0. 3062 8mm, ¥ {H K 16. 59mm K T 6 A
298.7A2B.7A24H.8A5H- 843989 A4 WER. WABRHRESHY 25 lmm,
8. 9mm. 29. 5ram. 15. Bmm. 43. 5mm. 5. 65mm,3EBE A EE 480 4,
.22 RSN SENEREREE RMMETREAEEREE 9.5 SR AR TRM %, A RE
AN k.S RN Rk,
3 HR5itit
3.1 BAMEAERESMKENXR

EET ERMBR TR HERE . FIR. AR, Kok a8 UM AR 8t 1993.1994 £ H &
SREFDZUAIEEFHNE BREZHAERES SRTAPHXE. SRS MUERTEY
BiEHRNE 2. _

¥2 FXTRAVALERTNE s SHERR P HXR
Table 2 The relationships between stemflow of the main tree species and rainfall

#HFH SR HEEH B/ BT LMk

Specics Regression equation Coelfficient B mm)(8) BRI E@RED
AHMEA)  5=—0.0095+ 0. 0631 P 0. B44 0.15 4.4 1n.1
MEH(2)  S=—0.0176-+0. 00645P 0.732 2.71 0.28 2.3
BB Q) §=—0. 0624+ 0 132F 0. 884 0. 47 12.7 13.3
AHWM4 5= —0. 0700+ 0. 0742P 0.9 .98 4.3 10.8
FHEE) §=—0. 126-+0. 0683F 0. 959 1.9 3.5 7.9

(130ak (2YDahutian birch (3YMongolian linden (4)Maple (5YAsh (6 YMmimum precipitation at which stemflow was
ohserved initially{7)Mean ratio of stemilow to precipitation (8)Maximum rato of stemflow to precipitation calculated by

ZRRM, ERRFEKEN IR R REE RSN, RARTERRSRARAXE
FRER FEMNERERSRTMTRARERN TREE ARENEHELXE FELD. S8
WEHRAIERAEFERETAX LR A RESSRTIEONN FERK D S KB AR HR
. WEAERE . EASHTHEARX . ANCSEFRAARFAERZRER R MEELREREYN
Ew, MEFIF4T,. LRAREREL ZENE, AMETARMNEER LABNERXREEERE
EFAE, HELTR. S S=0. HERFEARSH O™ EZR KRR/ EFNBEADEFRIIH
BE#>KHAOSE>HAR>EE>IRE . NERESER I REHL TR ARE—ER . BEH THEAY
FEBRE . X HAXRNGHAEETRATE. HERE RS HREEX, MHEEUER
AEAKR MELUBSAEAARERONE FAREE AR E-EERK. IRELTRALE,
AREBPIERERANEERE A AN ARG RAH TS 6%, HE . el v Ef A Re b
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fiE , B R R SR AR S AR T MR AR K, R B B A R SORK . TR AT S T A £ F.
PR REX BENRERFEINETZA. AVARSHAREEN TELRFAMER, 4%
ABENEERTEL, ETAAMERENTFHEARLHARTER RS EARNA FiyE)
FRAEEARB TR LARS A AR SR CERAR (A REEEIRESHE RN
RAHEKEFEh SR R T &R 2R, EEXSHRNE 3,

EMHRHRCHARKRANERESRARNERXEN S =—0.0337+0.0583 P HIE B H
0.944,
3.2 ZRAPHTREEZHERTLNE
321 KRERATEEENEL ARITR AIRAPHIERTROKEHERE. ETET,
N RME KRB FHREY 2. 61mg/L KW N K. T ¥ 2 2mg/1,P R Al iy 3 8 82 K . 4
& 0. 295mg/1 #0 0. 0617mg/1,

¥3 A%fkdpaRRxion il
Table 3 The nutrlent concentrations and inputs by precipitation

M H Items N P K Ca Mg Al s
D1 B (mg /1) 2. 810 0.2950 2. 2000 1.8000  ©0.3700  0.06170 0. 4800

CTEREH 0. 147 0. 6600 0. 5880 0. 7604 0.5400  0.88000  0.5003
S0 A it (kg/hm?) 17.520  2.0520  11.5800 11.2300  2.0260 0.32410  6.5840

(D Awverage concentration E)Coefficient of variation @Input per year

HITRE LAY THNFELRX 717. 3mm AREHE PR N.P.K.Ca.Mg. ALS 8 A B4
ME ZHETNERRANANARRL HAETREERTRTNY LABE.

AER Ky TERKERAACRREN TR . HERTROERARLAA. N a5 TLE
K3 Cooks f5iH, R M ME N fERARTE 2. 3~11. 3kg/hm? Z ] XM T HHEEZHKFE
FRHHPHNRRHE 5kg « bm™ (R EB) . N ETEHEWEE 19. Ske/hm®, B E & £ 4 X % 23. 1kg/
hm'ULP TR RS Z TR, ERARB RSB KT 0. 2kg/hm? » 2 8, I AT REZE FREK 18 P
FEERETRCERNER, BESNRER PERARY 3. 71kg/hm® » 2, K THE. RERK
AL TR A R EERK B N2Ca>S>K>Me>P X SHR KT HE A TR BA R B E—
B, MitFENHRER LR TR KT ETENERA DT R N>K>Ca>5>Mg>P, B K M4 B
FRB . XEF S Lk,

3.2.2 ZHRLFETRERSHER XKSEASHREERS S5, XhHATESsREEF
B, T — 85T 09X I JU A BT R G X A R T A M R A K B TR o IR i e
H.HEEEEE WBAERTRNENTATR.

HhiTRFHEMTRERT IR MMM ERTRERTL. 18 s RTRAFYUNREN TS
RERHEREN.

HMEAR - RATHTRSIAFAHRERTHE KRR ELEFRAARTR. BRBS.ITHHE.
AR AR AR REHEIRPNTRETY UK SRR, SRR KL ZRP K RN
MR BF. IRENEELARCHAR . FRERFH K KT MT 1102 .527%.361%.
274. 9%0.12- 634, B LU S M 10 T SR A, O LA SRR ) . b IR R b R B AR R R RO, T K
OREREENHN A AENSHYER EMERE SHEZTETMTERAONS, AERTREER
FNRGINERER LS. RBA4P S BRBNIRATLUNMEEERERED MU SHEXTRERY
B HERAEAPSHINAREREREPHUEEFHEFR . HHLH TS ERENEFTERLT
WARKSRATH SERHENERE,

ZIAUTERARAKBEENETATRERFRARABMZ RPN TREE RN . S 0%
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TRAERFTKERAREESERTRAFAER. K4 LUR RN R & 70 XK % A8 %
o ERHMBHMBEEE, Z5FRH. LAMERERTFRRS . GIRE AHEE. EREAHEINS
PREEHNGEA TR, SKSRAHLESBTRT 9.6%.27. 3% 11. 0%, FW LA e REEER P
RAE—EBEMABEARHEERS Al TEXESHREINT SREHLEERES XS EEL, TR LE M
HATERELERAMT R,
B4 FHRMHEEHEEFPEHPIRATRNTFHRERERRE
Table 4 The mean and coefTicient of variation of mutrieni concentrations
of the tree species in all the growth season

B ¥ Species  JWIH ltems N P K Ca Mg Al 5
L FHEEED 2797 0. 267 4.62 1. BO5 0. 423 0. 077 3.830
Oak ERENT 0288 0. 456 0. 548 0. 786 0.713 0. 850 1.380
L §:3.3 FHEE 5516 0. 363 13. 802 4, 367 0. 737 0. 106 5. 327

Dahurian birch  BREH 0259 0. 544 0. 434 0. 661 0. 389 0. 809 1. 064

AR FERE  4.632 & 315 10.150 1. 856 0. 459 0. 077 4. 863
Maple EREH 0427 0. 403 0. 734 0. 781 0. 606 1.03 1. 613
Kot g FHEE  3.856 0. 214 3. 247 2. 043 0. 581 0.074 5. 279
Ash TREH 0.378 G424 0 615 0. 501 0 357 0.473 1.075
»e FERE  5.173 0. 260 2,478 1. 654 0. 353 0. 090 5.022

Mongolian linden ZF R &¥ 0. 633 0. 417 0. 468 0. 688 . 541 1. 034 1.110

(TiAverage concentration @Coefficient of variation

2 6 R EH AR H i 3 N K TR 48 3 T KO A R MR R R . P AT LE
AN L B Mg>P> Al BRI REA ERAAF N K.Co.SHEEMFARETHRNE., IXK
HAARKHABER T RZALARAMRERERY MEERSRRE AR, LENERS £
b4 F T 2 T O B SR R R 2 e, R R R R R e I T R (R A R O

B5 FHEHEFEARERS Be FHAHRAESWER
B PR (B B9 % B Lt TERREMFELER
Table 5 The comparison of nutrient Table 6 The comparisom of sequence of
concenirations of ke tree species nuirient concentrations of the tree
between stemflow and rainfall species In stemlow and rainfall
g;{*;tc;s N F K Ca Mg Al S FERIEEMY Sequence of
sk + e+ ¢ 0 0 4+ AH Jeorus nutrient concentrations
M5 ¥ Daburian bireh + + + + 4+ ¢ +
A Maple + + + 0 o o + HAEAD  N>K>Ca>5>Mg>P>Al
Kot E R Ash + o + 0o + o + AFFER(2) KSESN>Ca>Mg>P>Al
# % Mongolian linden + 0 0 0 o ¢ + WEBER () K>N>5>Ca>Mg>P>Al
BE-BFEXFH LS. I RTERDK EHRE AARZIRA) K>S>N>Ca>Mg>P>Al
EXRTRAEE CREERTEF.ARMESRAR K EHBEEG) K>S5>N>Ca>Mg>P>Al
B X 2 ¥ 2R, Explainations, The significance level is PRERG) NO>SSK>Ca>Mg>P>Al
0. 05. ~+represents that nutrien concentrations of stemflow (1)Gross precipitation, (230ak stemflow , (3)Stem-

were higher than nutrient concentrations of rainfall signifi- flow of Dahurian birch. (4)Maple stemflow, (5} Ash stem-

cantly, © represents that there was no significant difference flow (6)Mongolian linden stemilow

between them.
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ETHETHMETHPERNEREERRSR. AR THERNBZI RN TREERRE RN
EHN. ARPIR. EHAMBERTERAALZ CROBRTER N AR CROERER M
kg/hm® - all T, 7 DM RREE, ZRMATERBERHMHTRE KNS 500 1393.1. 1017,
Lldkg/hm®+a, BREFHEAHLFEHTRLBNHBSRR S HERFPHRIHTRB T HAH
% FHEEFAMORENA. AR AERE RN RARYAFRFHEL, R TR T ERER
PMEESERMHERELEIEESEN. XPUR. SHARAKHELE.PERERR S TER, 0L
ABZHREES LA P AREEME S NS FBP TRRERH TR . AMURAE. X —-HAR
WERAEEN. BYAEP REXTRAPH LA BRRBRE, TRHAEDEMARE T LHH
Wb XA HORE R £ KR A RIS B4 REZ P OEA T AR KT NS K
W N B E BT 53.424.337. 4% 124%,S FMIER K, ABEERAFEE. ZRPLUS T
REENFFRITRAZETHIAT K, XIPROFSEERBN MR EH,S £E2RPHRK
BErEEHEE XS TREPAFRENR T E.

#H7 BEHAHBEYHIXATERE TRENZHER
Table 7 The nutrient concentrations coefficient of variation and

nutrient deposlijons In stemflow in deciduous broad-leaved forest

WH Items N P K Ca Mg Al 5

PHEHFT (mg/1) 4. 004 0. 260 4.928 1. 900 0. 397 0. 082 4. 287
EEERENT 0. 430 0. 393 0. 53¢ 0. 631 0. 533 0.872 1.190
ERFERD (hg/hm?) 1,192 0.091 1.393 0. 541 0 120 0. 028 1. 143

(T'Average concentration (&XCoefficient of variation EInput per year

B TT 3 e B 7 Y L FE WM K P N>K>Ca>>S>Mg>P> Al i 28 B MR 3T 2
K>S>N>Ca>Mg>P>Al, O, SHSE HR.NK.Ca5 { R E I MNREEZR P E
55 8 24k . i Mg.P. AL AR ELE EH PR EEL.

# ¥ X B
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