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RESHRELRNHR
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WE REATHABARBERMERANMYE, RN THER. FEK. BTREBRGHE
L¥ENFEERNTBEARE, WK, BRANFEAERFLIBRERKESREN I ELSEY
RAE REFKANEFRBNFSBENEER VIS, TARGRBRHLEIE, BE
Ty HEXTTEKR. THABERRNELETRTRSENSEETHSTREX R,

XRE AFIBRERK. KEEFE. FEK. TH

A AR EMKBRRERF X AHEREKR, RAEFORE LT ARE, B
BEZ, ERKER, SHER, £70R, RA-ABNAABRRNESHRMNENEY
B, BADIR K4 W 5 T8k, BXEKR. RITENRIEERE SRR
BIEERE b, SRA/DR R BRI E LR 3% LR R AEMBE R T AR R
MEARMERIL SRR L R A B, HETHI LB 2R AR K A2 e,

1 HABRARFR T &

1.1 BA®R

B KA T 185 SRR R AR KL k4R AR 9, 18°44’ N, 108°55'E, H
s, ¥§3R826~1010 m, BIFENAME, F£EHKEBL.5C —AEHER 14.3C,
+RAH22.8 °C. FHHETWEA2265mm, FEFZES ~108; BWHLIHAK 7 %x53.1d;
ELHHW B E A8 %y FEFHAHEL 4 m/s, |

MERTEM3.01hm?, 4> B1965F B REBRATF M LMK AR s LB A2
RFH(Castanopsis fissa) HEH, H R BB (C. tonkinensis), £ F & (Nephelium
topengii). FFEHE (Quercus patelliformis), J"FRK{M(Lindera kwangtungensis), HHH %
KA H% (Antidesma maclurei), B (Canarium album), #§Ed/KHTE(Ading hainanensis).
ERF I (Lithocarpus pseudovestitus) AR (Schima superba) %#h2t; FTARINLY (Psycha
otria rubra), MM K& (Lasianthus), HBEIR(Calamus), Ll (Dacmonorops margaritae),

1992—01—13MH# .
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-4 (Licuala spinosa), KKK, HEWE, MHAIEKX0.92, A3 B 1 IWIEF K,
HER R MRS, BERS IO,
1.2 MRAE

ERE LR AETTREOK K BRERA K E R R, EHHR4221 m*f209.3 m?, R4
b VEUER ER M B A LB HFHREBRNMEE TR S HNRE2 mEER—BiEWER T,
HEMIIMEHR SR E—HIE T B FA MR R, SRR EE EBURR R IE
MREMVHEBRE=4H%E, ISEAREERE, HEREHL 200 m*(BIFRF54 8,
FIEE17.9 cm, EHAE 11,92 m)E I RERE R T RME T, AREEARIVERNER
234 (BEHITET 70 cm), I 58 28 3B TR B e B0 B B E MR S B s HURE R 361K, ¥R 12 82,0
~6.0 cm R ZHEHNFRERTRE, H—R-KBETH, KETHREJRA— 8 =
TSR, WHIL, BN, T, sERRERRRBER RS EZI5 TR R
BRAKEEN TR, HERWERBRHESEKE, & N, P, K| Ca, Mg, Si, Al
Mn, &#H.C % pH HEfTHE.

AKREWE R 2RAV#E, BEREEkar, |, 5. 8. 8. ERETREX
Wk, AR ERRAEATSRB e, ERAEHEER MY, pH {4 H DF-807 & pH/mv
B EEs ek SRNEXEZHETRAEZTEE L,

2 HREH

2.1 AL R ERKE MR KRKEL EERD)E

PR LR AT M AES R AME YR EERFZ —, RIEWE RN LHKETFTAR
X, WAHBRHELZHL, KAEWKPERNSRBEUEI. EIMRERERSERU
TR HRANAERAERENES RS 5, BEEKKIMITHEEATTRLEKRSS
M8 AR MR AR R BRI TR S B AR LA AT kD HETRAFEMEENLE L,

21 ARBSRENKKLEERNEN
(1990—~10~1991—10, iz, mg/L)

W B N P K Ca Mg Si Al Mn #HHC pH
HHATWA  0.53 0.0145 0.128 1.845 0.336 0.084 0.020 0.003 4 1.121 5.8
Z#AKB  0.91 0.0399 1.818 1.815 0.773 0.639 0.063 0.0548 9.690 6.4
#FHRC 1.05 0.055 2 3.301 2.324 0.735 0.908 0.106 0.0516  10.61 5.2
WEWD  1.53 0.0614 2.900 2.311 0.342 0.972 0.610 0.0517  27.6* 5.7
1 iﬁE}‘o.39 0.0146 1.588 2.190 0.449 9.590 0.072 0.0013 0.865 7.2

ey ZARAFBIENEHEE, 0~6.0 mm, 5Ky 6.1~15 mm, 13K, 15.1~30mm, B 14 &K} 30.1~
50 mm, JR11¥K, 50.1~100mm, K5 &K; 100.1~458.6 mm, W3 K, XPNEIENFRNEHN R
{1y k0 EEFKE,

#1RNHEFREHETESRE 3 & Ca>C>N>Mg>K>Si>P>AI>Mn; p
T RMER Y, 5Pl X WSRO AL £ R, Ca, Mg, K RERFETHREKE
RAKRETAKEBURBALEERFMER C. NAKRKERNE R, HTtiaXgTE
AR ALY,
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PO 1L R 2R T AR bR . AR, 13@rRpCa, Mg, K & B40%5, BHRHEA
T URE LEFE SRR ERAEER:; MUEIEREABEARNEEANERRER
BN, NEYNEERERRIEEEER,

AR AT ARIR R, RBKIRE LI — 552 0 Y B2 R “R B “M B A7 8
A, LB, K. . REREEEATAL, EEKESE &R 317 B 18
s FRRERE SRR ERRMAE, BRE., EREERNERTIRERE LEK
YR, TR H, XEREHARLZYFIEAERE R LA, ZEHKBREIEEK
T RAREEAMBCE 1) FHEKBMn, K, C.Sif&ESJIRWINT & RIH16,14,
9, 8%, THWTALS, 26, 11, 10f%; WMFEBKSTFRHEMAL P, NEBSFHNET KD
HHERKS. 4. L7EMS3, 3,26 BRETEKERSCEEEYENBEIM 4 B
HEWHE EANEYEBENLEYR, BT W UERNEF S, —WSWINEL
FHELFIRER, ZHRES BB ERRRAETEREER ARG REBIHETLHRE
ZHAH TSR AKILER FEHEEE REREKERBRE, BLHKREETFITUETA
FREEHAHSBEHE FERER. ZRESRSE, B8M4EYRrsES, ATINKE
B BE. RELEZEIAENELATESNBHREHT, BX 5B
TRIAKERs PULHPO, REFEYRKE), EEYEHEFRRIRSE, #7F kGRS &
HREERL, HNEHTBFH A4S, KEEYERPERK, BHRFE. &
MRMAEBRE, EEAF ELBIHMERE, KPIRSER, REAH. 818, B RS,
Ca ek, ZEMZTHEHHURKEBEKAEE TARBENIRE, AHBEHS5EHSL
B, AP M F B KM HE BIOEL; Mg EMFRERS, BBHEHE s Sik
YN SEEE, 4 PRKTEEN, SiaffkE; Mo fo Al WBsiEhE & CLLCO,
Ca(HCO,), SR AFAEH HCEA MBS XHMMT HAEE.

KEMKRRETE KA R ERFERAA T ERBRBNEYERN BB REmNEL, 2
NEANFEEREESE, TEELZYREESE, TREMNFEBKEEHIZAYELS
BN, FLESBHEHRNE, FEKBENEM0.453~15.145, TRE M W ¥ mo.26~
24,715, R R LR AT RBEENLF YR BA ERARKME T B, ERKE,
WEE LR, 34, G0, ANTRIEEMAERNEBEY, MUEFEEKRNT R4S
WREEAN, RETHRISHIENER, AEKEHERRESBRKEFERN, TREL
R RS E A RE Y E R, AT T RN AR,

2.2 RFUBIEFREKR B RN TEREETRSESL

PR AENRESRENBE R B TREERLEYRRALN —AEEEEC, K
1 Z80, P LBRETNKHER RS REEERERERSTENELEE, —NX
BRMSENE SRS B R BEMAYNE S T RENF, BB EEY Ry A
BRHBOAS AREEEHE LERARKNRE, ZETHREILEERES R, AREDHE
#RaE, mC, H, 0. NHEAHLSEE CO,., H,0, NH, REWESFRER; H#
Y Ao R AR R R B Si0, 1 ALO,, EHTHERZNAF. Wk, 2Btk N5
REVBRIERT R, BERBN,. K, P, Ca, C, Si, AIWEERL H ¥ N, WME
fex—piE, wREEBEFER AR CO, + H,O-H,CO,, HF KN tkE S ZKE R
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MBI, ZHEIEREAK, ZRERAZVRIBHERZ —.

WTRERRPAZYRLSFRS: —HREBPHBTER, F-HEERE A # T8
(F1). KEL1HMR, BT Si, Ca, KHEBERI, HATEERHER, X BRENZE
A b ko2 IR TR, NSRRI TR BRI 2 i Bl
AWMKKIERLETRIB E5R8BRANFEAT, KRBT, AYURSRELSFH, P4&
) CO, MRS ik, BEBRBARTKMRE, WRAGIEPBIKR

2K (AISi;04) + 3H,0->2KOH + H,A1,05+ H,0 + 4Si0,°

HU¥ Kr, Ca®t Hirih Bk ik, OH- 5¢ BHE FICARRMER R AA P ERMBR TR K |
T XAk Si0,, Ca, K, Mg Ak BEA. AIMEEY . SHAYREER LD,
MRAGIS BB R M35 0 8 LR T B R D F . T EREH, BRREFYR
HERBM, SKKRAE—EWRERSIR, TARNITIYHEBSRRAELRTHN.
2.3 AFLBXERKRKEEFMRNEBEL

HEFTRNAEYHREER OB ESRESRS ZERZRU, R LUEEYMRE
YRR, HRERET REHRE, HELTR, EYSRSEREUERNR. B,
SRR EED TR AR ZEN, TUENMTHERKLEY TN M, HFRK
HEFRAESRERZIE T,

® 2 GREH, LRRAERKTRHERBEKA, Ca afikid, Nkig Z¥T 8 T45T
EKERADFS, WAL REMEBFFITRBE Si, Ca, AIREBREL, 7 KK
s, ANEUKEERABREML AHX EEERE, B SifCady ik,
Rk WA LR RIE B, EhTEMRSRETER S, IS REBRNEY R,
RETREESE T LIBRENRSE, BR,. SRNETEENER, Fak, KIIHEM
HF, R E BB, LIRREAK, URWEEENER RS, BRTRINHK.

22 AFLUEXENHENKRBREEHRIBEL

b H N P K Ca Mg Si Al Mn HHC pH
RS 0.38 0.0254 1.695 -0.03 0.437 0.555 0.043 0.0514 8.569 0.6
WEENR 1.72 2.7517 14.20 0.984 2,304 7.607 3.150 16.12 8.644 1.1
EBENX 0.43 0.3659 0.873 1.207 0.581 15.01 1.149 0.024 0.089 1.12
WA FH  0.52 0.0253 0.230 -0.38 0.324 -8.95 0.009 0.0535 8.825 -0.8
132327 Mn>K>FHHPC>Si>AISP>Mg>N>Ca
B RFI Si>Ca>AI>K>Mg>N>P>HHC>Mn

U, AR =TBAKSE/BABEE, ITBRE-HHIR/BMASE HUTEHA=-BAAR-HLg &, BB

Uk T IR T 96 0 ¢ B B 5 mg /L,

2.4 ABUBXERKLELETRSHBRXRNTAR

T YIFR BRI K BT B 32 A S AR AE ISR PR B 0o Ry Ll stk A T MR K X3
HARE. S 08WHK. BERELR. FEXNRMESHRAK B ™ 05 15, ARERRE
RWAEHE, ACHRETHRERR(r). BREEN 2 RN IR W R (), 5K
F I BRI BR (org) o L KBERT B (e URBETIRT ] (o) . B AR PRSI R £ (xe)s 1)
SR RS R R AR MR K, Hid 2o BRI RRARICE 3 ),
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3 AWUBIEREKEARAEETRIBSHEXARMEAFTEERE
- Me2S R &/ F 4/
B 44 Y =0.5151-0.015 084X, +0.001 9698 X, 0.3573 0.62/0.56 .7/3.54 Xg**
+0.009194 8X ;- 0.000 435X, +0.053 48X 5 (R**) (F*r)  Xer X,
N C 47 Y =0.7083 -0.003107.X,+0.001 875 37X, 0.4646 0.5/0.48 2.76/2.3 X
~0.002 714 5X;5~0.001 131X, +0.025 23X 5 (R*) (F*) X
E 31 Y =0.0271 +0.011X,-0.000019(X,)? (6.99) 0.57/0.56 6.77/4.2 X**
(R**) (F*)
B 43 VY =0.05785+0.0008195X,+0.000 605X, 0.0512 0.74/0.57 9.17/3.6 Xi**
~0.001576X5-0.0001126 X, +0.0011 X (R**) (F**)
p C 50 Y =0.0922-0.00016X,+0.000 726 87X, 0.0981 0.66/0.55 6.8/3.47 X,**
~0.001 71.X5-0.000 077X, +0.002 241.Xs (R**) (F**)
E 38 Y =0.02798-0.0000764X,-0.000006 03X 0.0181 0.46/0.46 3.1/2.88 X.*
+0.001 202 716X 5 (R*) (F*)
B 40 Y =1.041-0.02839X,+0.003245X, 0.5439 0.56/0.52 3.15/2.5 X.**
+0.014 405X 5 -0.001 562X, +0.127 73X, (K*) (F*) X, X;
K C 48 Y =4.42239-0.004 347X,+0.0037X, 1.7624 0.58/0.53 4.32/3.5 X,*
+0.076 053X3~0.004 668X ,+0.02859.X; (R**) (F** X,
E 36 Y =1.801348-0.001 97186X, (22.0) 0.31/0.30 3.48/2.3 X,
R>R¢o.v F(o.p)
B 37 Y =1.9161 +0.001407X,-0.013173.X; 0.3906 0.39/0.39 2.98/2.5 X% X,
(R*) (Fo.1)
Ca C 48 Y =2.5534 -0.001225X,+0,00368X; 0.9872 0.46/0.44 2.9/2.58 X,*
~0.015 25X 3 - 0.001 556X, (R*) (F*)
E 38 Y =2.255705x% (Xg) 0108155 (2.15)  0.48/0.42 11.0/7.4 X **
B 46 Y =0.64992~0.0128 96X ,+0.001 453X, 0.4360 0.56/0.55 3.66/3.5 X,*, X,*
+0.010 895X 3~ 0.000 38086.X ,+0.0320.X; (R*) (F*) 5
Mg C 50 Y =0.835-0.00189.X,+0.00123X, 0.452 0.49/0.46 2.76/2.4 X,*
—0.008 04X 3 ~0.000 865 9.X,+0.010 663X (R*) (F*)
E 38 Y =0.56297~0.0002063X,-0.024 96X, 0.2885 0.34/0.39 2.3/2.47 X,
R>R¢.y FREB¥E
B 44 Y =1.43477-0.023197X,+0.002 094X, 0.9422 0.65/0.55 5.73/3.5 X, *
-0.0098886X;—0.00095X,+0.097 185X (R**) (F**) X
Si C 47 Y =2.5672~0.003202X,+0.000477X, 0.8638 0.61/0.54 4.74/3.5 X,**
—0.046 242X ;-0.000 7199 X, +0.032 89X (R**) (F**)
E 40 Y =23.067+0.02222X,+0.008 423X, 2.7394 0.65/0.60 4.94/3.6 Xg**
-0.10478X35-0.1473 X; - 0.51233.X, (**) (F**) X+
B 41 Y =0.10795+0.0000496X,-0.001 164X 0.0689 0.52/0.52 4.61/4.4
Al +0.004 157 88X (R**) (F**)
C 47 Y =0.17446-0.0117 X,+0.0003157 X, 0.1850 RAB¥ 2.22/2.2 X,
+0.007 145X (Fo.1)
B 44 Y =0.06154~0.0003401X,+0.00023X, 0.02371 0.71/0.56 7.84/3.5 X,**
-0.0115X;-0.00008219X,+0.001 32X (R**) (F**y XX
Mn C 48 Y =0.07581+0.0000543 X, +0.0000219 X, 0.026 43 0.60/0.53 13.1/3.5 Xg**
-0.001596X;—0.0000547 X,—0.00019.X5 (R**) (F**)
E 38 Y =0.0005597 —0.000003612X, 0.00072 0.7/0.59 11.1/4.4 Xg**
+0.000021 78X 5 +0.000195 66X, (K**) (F**) X, X,
#: B, C, EANETRERN, THRALABET, X Xov Xy Xy X5y X 458 #4 (PR E & (mm),

BARRELRKETEHE (), SXKBEFREAFRR(mm/h), HKRER(mm), SREFAED), HRHd/s). ¥V
BALERE(mME/D); a<0.1BF %, a<0.05>%, a<0.01+-%kk kP,

2.4.1 FEARFAESZERAKEHDE SN BEERENEI X KK FEEKRS
TERBLUSPEMER ML, K3IARBHEE 2, x. 2, x4, 25 WETREEAR N
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MERY x, x. 1 BRBEKRTE PRy RBERW KZxRBERW, xHE
a<0.1HEMLCa 52, RBE. 52 R <0 1HBW; Sizx, r B F ¥wW; Mo %
X ARBEMx, ¥ BERW; 5EAM F, RKRBE Cashiyks) «<0.05, 0.01 MK,
MRS RS ER, BuERROIELTHERRSEYENTRNBIEREERRE,
A B T IR IR AN 45T B AR AL S W TS TRl R AR TR S R OE R %, T K
Mg, Si 5 Ca, Si, Mo UKk P, KA4H5HAFETE. BANAM ERTRRURRE
KRy FUADCE R A BT AR AR TR A L0 R W BLUR Bkt 12 BE AN R (e i MO AR SRR
EmHEEA, TEREAEPERAME, b, SRTFRANZTEZMBSANER, ELR
M £ EZNENEARETEKBADTREEL.
2.4.2 FALFA XS T EGAKESD BN KARK B RELT HBAN. &
ik ERARE TR E, WEEARE, TRER EhEHEIKERTCRTTRE
B R IE TRT RERAECE, BIASRSENEXRARABLFE KB SHE LK
e M3 FEUEEMEMARMERBELSNT, T ft KA BRTE ME I8 T RT %
HARIER. S#TERRYSBEANBRMNLKARRARE, BANE K, Si,Mn fIN, K.
Mg. Mn, #H ERWEMRBAGA, HENHRMKERNH D 45T KRR 5RENE
PR AIMETT R R IE MR G, BRNSM ST R B SHIMNN BB R AR XEEEX & BRI WA
HWRAFEK. HFEEEF, RGER AVUMNIEADESRBEKRT, AABEERBT
AT RURA BT REREREENN,
2.4.3 FRELAALEATEASAEN RN ERERENYREERNBES LR G
BMHRGESMN, ASPGERHEK. BKRE. BKRB. LW, FERRNENERE
REVELRELRTHERER. EREUARBEBNSEREAR _KEH, K5
KBRRELEE, Ca GRERFRE, KATEERKERRETRHERNS T &K,
Mg ZER&—ERW, PREMMRABEYW, SiZRHENTREBENDSE LM, M 2
HE. BHARRANEREN—ERW, AILERRPRERHE & A 4. B K, Mg
HERMFREBEANSEMRDEKY . BTRANBIRNE RN REEFERKE
Sett, EHENHBRAZRERAVR LR,

FEK, MTERMBRRAE T RANTAFL, YOBAIS S ER BRI IR ZR
SiM I Y A B RS A RO, B BRSO R B, SR HZ RIS
28, TiHBR TR HIE BB T

3 G

(1) Pl O A AR ARG IR 20 T 3, WAEBEE AR I, BT R R S AL 2 Y RN
o EUMENE B K TER KT T RS BN IN0.43~15.16% THTESGBRHATLE
SREM0.26~24.71%, Jld K. Mn,C.Si, P gy RARRTE RS, Ca B A4S & BRKAB
ShERUBETE, BB & RR G FEKRT ROLEWREN, HHTRENDREF.
(2) HREEFEKERRABEHEGTEME, SHAHEKRENIRERK. Efkd
FICR G REG, LR TR R R AL, T R R 4T & BBk CL Ca, Sidh e
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&, Ca. Si RERFHHRRBEANITE.

(3) BHBHERESRARSKLEIRERXATE, FBEK, TRRERNTRS

BHEMEOX RIS, ARTHREHEIERAER KRG KRS 202 ARE, N TRPM
A2 B %A —AR A BB R IE TR,

$ £ X KW

PR, BEHSAERATHRESRENKLESE. AL EHE, 1991, 4(3).231~236.
BEW PEFERE®). AFFHEW. 46X, F¥H R, 1987, 182~197,

R AEEES. YA LR PEKL H R, 1981,

o4, BRHEBAMDRBAIRE SBFREER. ML £, 1988, 1(2):123~131.
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H ydrochemical Characteristics and Their Regression
Analysis on the Secondary Rain Forest
Ecosystem of Tropical U pland in China

Chen Bufeng Zhou Guangyi Zeng Qingbo
Wu Zhongmin Li Yide Du Zhihu

Absiract As part of the systematic study,the element contents in rainfall,
throughfall, stemflow, surface flow and stream were measured from October
1990 to October 1991 at the secondary rain forest catchment of tropical
upland in Jianfengling,Hainan Island,China. The hydrochemical properties
and migratory changes of nutrient in the hydrochemistry system were studied
and analyzed by the method of smal! catchment and orientation observation,
Element contents of the throughfall and stemflow increased by 0.43~15.1
and 0.26~24.7 times more than that of the precipitation respectively. Except
Ca, Si and Al, the elements of stream were less than that of the through-
fall, The output contents of Ca and Si were more than the input of both,
It is pointed out that the rainfall and throughfall are an input source of
the hydrochemical elements of the secondary rain forest ecosystem of tropical
upland. The system not only has stornger hydrochemical regulating {unction
but also has the function of chemical filtration,uptake and store. Moreover,
multivariate linear models have been established between each element
content and the characteristics {actors of precipitation in throughfall,stem-
flow, stream,

Key words Secondary rain forest of tropical upland, hydrochemical

characteristics of rainfall, throughfall,stemflow and runoff

Chen Bufeng, Assistant professor, Zhou Guangyi, Zeng Qingbo, Wu Zhongmin, Li Yide, Du
zhihu (The Rescarch Institute of Tropical Forestry, CAF Guangzhou 510520).



