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BE REMNEFINABHERIHEAROGEARLETEORY. 56 L RAEDREBBHRER
Y, BREERTHERES, MATCTENSEHLMN FEE, Rk, BTERE %F
PRBETE R, &L BE. H. B, B B, B BRBTEOBRERL 260 346kg / hm?, H T
AEHTEREREERECELSTERMN 85%, EABMEABHLERRENIHE
1.3%%0 0.2%, HEEBETELENRERUB >E>EH >W>8 > >B>W>8%>8A4%.
B, SARERTHRERS, ST ERZPHERL, LK, EREANTERS, 3.
SEMEAEL, ZRETEMNERIRS Y. B 8409, K 84, B 10, B 56, ¥592, B 19, &
10, 4812 gk Skg/ hm? B EFHEEIDEL LHMTES RS 3872ke / hm’, H LA
B, SRR EREE, SNEELETRM 957%, 1.4%H 1.4%, AEBEEPECEMNE
AN B 694, R 29%E, B0, WIBE, FHIBE, B3 E, HI19%, HB60
EMEL 184 4,

K@iA ARG, LFExHE, RER, LOEHX

STUDY ON THE ACCUMULATION AND BIOLOGICAL CYCLES
OF CHEMICAL ELEMENTS IN LITHOCARPUS
XYLOCARPUS FOREST IN NORTH
SIDE OF AILAO MOUNTAIN

LIU Wen-Yao, XIE Shou—Chang, XIE Ke—Jin, LI Shou—Chang
(Kunming Institute of Ecology, Chinese Academy of Sciences, Kunming 650223)

Abstract The paper deals with the absorption, distribution and biological cycles of chemical el-
ements in L. xylocarpus forest in north side of Ailao Mountain, Yunnan province. The results
show that C is the most abundant element in the various plants of the forest community, especially
in the trunk of trees. The content of inorganic elements from leaves, branches, roots and trunk
graduately declined. The accumulation of chemical elements in the community are estimated
260 346kg / hm?, in which the accumulation ofchemical elements in tree layer account for 98.7%
of the total. The accumulation of chemical elements in the community decreases in the order of
C>Ca>N>Mg>Al>P>Na>Fe>Mn. C, Ca and N are stored mainly in trunk. Al and Fe
are stored mainly in roots. The sequence of N> Al>Na>Ca>K>Mg>P is shown in soil

nutrient pool. The annual uptake 8409kg/ hm?® for C, 84kg/ hm? for N, 10kg/ hm? for
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P, 56kg / hm® for K, 92kg / hm? for Ca, 19kg / hm? for Mg, 10kg / hm? for Mn, 12kg / hm? for
Al and 5kg / hm? for Fe. The speed of turnover period(yr) is 69, 29, 46, 48, 38, 31, 19, 60 and 184,
respectively.

Key words Lithocar pus xylocar pus forest, Chemical element, Accumulation, Biological cycle

AROHHEZERENLBBX 2 AR AREKN— L hUlBtE g, mTFXERE
AE, RAXHTFHD, BALRETRERE, RARSAEEREATOHERISI, A 1982 £L0k,
—HEECHEXAROHEAMAR. &, EHERTERBMNARIAFT AT TR EHH
52 U7, BEREERARBEE TER RN MR MR T RE. A ERXOIFRRE, X
ATHTIERS, MR ERKESIE 2RI S TSR0 TR, A SGE AR
k& BREZRG O TRRK. 2 HREMBROREARRE, HEXFhEERAL WM
B A MBFSE, ABRG B R R SR ST IR AR PR k3.

B AR UL AR 0 i

s FRERE N BMR R, FXEEMOAEAFCHETRE 7, ARAHRAREAK
FEMFRER, HEFER-BT2H3E; FABLEERARAK (Lithocarpus xylocarpus), %M
88 ( Machilus virdis), B& b ¥ ( Castanopsis wattii) | L A % ( Manglietia insignis) , H A
(Schima noronhae), JHAtk (L. chintungensis), fH#3% (Hartia sinensis) FH R, HPHAREL 09, #
KB LULE AT ( Sinarundinaria nitida) R E, X EREEH FBE ( Daphne cannabina) , M It IR
(Symplocos poilanei), K&E¥E (Mahonia mairei) %, BEK 10%kA, HHEAR DBEHK LM H G
K, FTERERBLEE (Plagiogyria communis), B8EHBE (Polystichum makinoi), HIHEEI (Cares
teinogyna) F, BEEH 30%. KR ITREHEHEEE 5—7cm, 2R ¥R,

1992 4 3—4 AEARROHMRIS BIREHY . MEFEHRLEM I FRR. BIBIZEAREENYE
B Z RS IRARE A, MR REEMBROARE, 2REL T EREMMH, B, TRRANE
g RMEEHSARTEONE TR LEERRA 2ALEENE, oBRERITON. HikE
FrtAE B R ENE, KAV ERYEENE, SHARENAEME, /. 5. 8. &0
PARRTFREENE, BmMENNERA ICP-AES Ritbit, MESITEBHUESEERER,

gHR 5o

LARABHHAFEYNELFTEIR

BIBH ARG EWRGFRER P, ROEBLSFABLEDE 954%MAREH, S
WL B, RTE. IEAE. RWXNRAAE THFAESIRE EEARTERRESAYT
HARE, EHBNERBAEYERN 99.2%; EEBEPUERLGAEEREDEMRLEEY, ENAS
EEBREHRN 64%. R 1 AZBKREEDIRBEHLETESR.

mE | P EH, KETESBECAHYHEMARRET LHAHEER, £FHN 7 HREETFA
HYh, BHTEAHREBERMIBA, & 46.2%—52.3%, HILULEAEHTHIHERER, BRBREL
5h, A BRRBE RN ERBE THERE, A LR 7THBAD, HASEERAE 1.04%—1.44%2
B, JALLRARAREA, Bk, SHiEM. ARAKERZ: BHAHESEHIEEN 1
PhLo FEM R PSR bEE, KHEHE0.25%—1.02%, RLAEAFN LG, SEXEHDH Fhmma
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F1 KRAEGHRABEYHLETESR

Table I The chemical element contents in dominant plants in L. xylocar pus forest(%)

Fhk LI S {b2% 5t # & & Chemical element contents
Species Organ OogC N P K Ca Mg Mn Na Al Fe
M Leaf 41.161 1.220 0.079 0.592 0.550 0.162 0.041 0.076 0.065 0.018
ARAOE ¥ Branch 49.869 0.471 0.088 0.548 0.620 0.172 0.013 0.078 0.055 0.015
Lithocarpus xylocarpus F Trunk 50.830 0.139 0.014 0.110 0.349 0.019 0.003 0.037 0.031 0.006
# Root 48.362 0.428 0.095 0.251 0.242 0.150 0.006 0.011 0.139 0.110
H- leaf 41.051 1.274 0.092 0.591 0.490 0.348 0.049 0.064 0.084 0.014
G- 4 # Branch 49.227 0.352 0.061 0.318 0.605 0.232 0.028 0.047 0.044 0.013
Machilus virdis F Trunk 50.640 0.229 0.019 0.130 0.489 0.028 0.008 0.014 0.026 0.007
# Root 49.851 0.419 0.051 0.411 0.492 0.096 0.093 0.087 0.102 0.110
M Leaf 40.381 1.433 0.099 0.430 0.709 0.491 0.045 0.061 0.086 0.013
s b 2 # Branch 44.330 0.452 0.074 0.340 0.806 0.161 0.018 0.034 0.069 0.013
Castanopsis wattii F Trunk 46.230 0.301 0.068 0.288 0.121 0.036 0.003 0.012 0.018 0.011
# Root 45.005 0.468 0.055 0.302 0.728 0.087 0.102 0.201 0.006 0.011
M Leaf 42.505 1.038 0.082 1.019 0.493 0.331 0.072 0.119 0.110 0.015
BLARY # Branch 50.166 0.308 0.075 0.592 0.533 0.137 0.051 0.081 0.058 0.018
Schima noronhae F Trunk 51.671 0.150 0.013 0.111 0.129 0.023 0.068 0.011 0.007 0.006
# Root 50.928 0.289 0.075 0.530 0.428 0.131 0.018 0.032 0.307 0.152
M Leaf 41.842 1.122 0.074 0.889 0.450 0.363 0.065 0.048 0.082 0.017
AN %, 3 # Branch 49.906 0.544 0.051 0.320 0.582 0.133 0.037 0.039 0.041 0.01l
Manglietia insignis “F Trunk 52.250 0.128 0.019 0.088 0.201 0.028 0.051 0.012 0.021 0.014
# Root 45.069 0.421 0.048 0.462 0.220 0.191 0.016 0.055 0.362 0.270
M Leaf 42.611 1.085 0.083 0.253 0.641 0.330 0.038 0.041 0.658 0.0]
FHIEX # Branch 47.049 0.317 0.045 0.302 0.690 0.132 0.027 0.033 0.181 0.022
Hartia sinensis F Trunk 49.010 0.106 0.023 0.169 0.461 0.061 0.006 0.022 0.051 0.008
# Root 48.262 0.138 0.032 0.320 0.488 0.211 0.039 0.034 0.309 0.061
H Leaf 43.310 1.440 0.121 0.858 0.550 0.182 0.038 0.087 0.055 0.012
RALt ¥ Branch 48.261 0.486 0.119 0.520 0.604 0.079 0.011 0.065 0.056 0.011
Lithocarpus R
chintungensis F Trunk 52.111 0.201 0.021 0.220 0.560 0.025 0.003 0.037 0.039 0.018
# Root 48.318 0.361 0.054 0.191 0.558 0.074 0.015 0.017 0.169 0.278
M Leaf 36.512 2.138 0.109 0.932 0.220 0.081 0.034 0.027 0.025 0.023
il ¥ Branch 43.710 0.757 0.061 0.649 0.191 0.048 0.033 0.047 0.059 0.046
Sinarundinaria nitida F Trunk 47.429 0.281 0.022 0.690 0.122 0.028 0.065 0.011 0.033 0.023
# Root 45.730 0.388 0.033 0.711 0.106 0.045 0.038 0.015 0.389 0.211
W EES
Aboverground  40.448 1.733 0.053 0.303 0.221 0.190 0.074 0.046 0.091 0.019
AR ® parts

Plagiogyria communis

T sy 40.931 1.029 0.110 0.529 0.131 0.272 0.021 0.038 0.309 0.130
Underground parts

BH0.45%—0.71%; BERMERAE —EmXY, i SN RILEMNSIRE —ZmBE L aTLiE
BB BT A 37 b 4 PO AT SR ©0, AERTBBA M B B SR A RS | 1 12.2—15.4, bk Garten &M
D10 Hpimes, SEMESFA Y NELRMEE, X RN AR & RS R FHoAEKR
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F. . PHELTENSREH PR PHEAEE: SHRESNHPRATHEENS TR LS
FEBBEHER,

EgEX e EREFEEY RO TERF D EF X (Cycdobalanopsis glauca), EE X (C.
glaucoides) . JLIL# (Castnopsis orthacantha) . AK# (Schima superba) FFf kM- H T BT ES
H: % 0.96%—1.43%, B%0.16%—0.083%, # 0.021%—0.919%, %50.139%—2.126%, & 0.024%—
0.103%HtL ke &0, AREK B, GHEBMIAAETH POBESRER, WARNH A FHFSES
FimE, KELESENZERTHR.

EABRBLHDHENEBENLREERITHIRRSES),, HETENWERUMN, B, F. #
MR, HRPEXTEOSES A B 36.5%, & 2.14%, #0.93%, #50.22%, #0.11%, &
0.081%; . ¥, BHMETENERMELTK, 40.023%—0.034%, HLHR. #. FHSECHH
FHY35%—68%, SHMBEHSEAIHFN 40%—60%. HRAFPTESEREBNBRSEEEN, RET
FEERBRTHELEY., EXAEFLIHBEEBRARZNEREY, B LEB2>REHR. 5. 05
TELRERE, MAETHERTHRTRANSE,

*2 XROEHHFAREXHEPRELFETERRARE

Table 2 The accumulation of chemical elements in different layer in L. xylocar pus forest (kg / hm?

Bk By fL#5C £ & & Chemical element contents
Layer Organ Org.C N P K Ca Mg Mn Na Al Fe

M Leaf 1711.74 5098 3.67 2488 2288 11.17 1.84 2.75 6.77 0.74
# Branch 17586.67 14549 26.18 15547 21331 5279 794 2065 2269 821
Tz::z?er F Trunk 15973421 651.07 95.03 546.53 106632 91.66 32.44 69.23 84.63 27.76
#l Root  72539.29 541.65 103.12 556.70 704.65 17299 81.82 123.67 207.36 142.72
&1t Total 250571.91 1338.21 228.00 1283.68 2007.66 328.61 124.04 216.30 321.45 179.43
M Leaf 288.43 16.91 0.86 7.35 1.77 0.64 0.27 0.22 0.20 0.18
#iAR B Branch 24041 4.18 0.34 3.58 1.04 0.26 0.18 0.26 0.32 0.25
Shrub F Trunk 236201  13.94 1.10 3436  5.27 1.39 3.24 0.55 1.64 1.15
layer # Root 489.31 4.17 0.35 7.60 1.13 0.48 0.41 0.16 4.17 2.25
41t Total 3380.16 39.20 2.65 5289 9.1 2.77 4.10 1.19 6.33 3.83

b LB
Aboverro—  266.97 11.44 035 2.00 1.46 1.28 0.49 0.30 0.59 0.13
HAEER und parts

Herb layer 3 F &84
Undergro—  196.42 4.94 0.54 2.55 0.60 1.32 0.10 0.18 1.48 0.71
und parts

B i Sum 254415.46 1444.27 231.54 1341.12 2018.93 333.98 128.73 21797 329.85 184.10

2. ARAHARTEBEREYHTERRR

ARGHEHATENRRRSEFABENEDREDHX. BARGHAEYROTR P, %%
HABEEN S AEWEN 499.17 t/ hm?, #ABMEAE S B0 7.39¢/ hm? 0 1.14t / hm?, AR ARk
B ESs S TES AR ZIEN 43.2%, AR THI>EWRLART, FAREFRALLBRED
98.71%, EAMEREBRAEMNSE 1.03%, EFABEDRPLUBTENHLERL, SHFAESLDE
1 62.6%, WAL 30.4%, BEEAHHF254 6.3%M07%, TFTABESECENRREESHAEYRDN
KANF—B, AT >HE>HEE>HE, SXXREARBEFNRERAFIAR (k2), &R
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FTHMRERES, HATABBNEHRERY 64%, RABSHRRRBLEZ, 2R5FABRHMTEA
RERM 47%M 53%. BMHERATREESL, MM TRERRK, NS FAERMNEREMN
45%M 2%, LHEMAREBRRMN 3% 402%; &, . B, BNBRAERERPRRLEE, LEESEM
BMRRRLSFAZEHERERMN 0% MKMW ERERDN 80%. RFABRTERREEAOMFRFER
B, UARAHENRERS, RIS EMIBTIE, X3IHEFTRENTERLITFABRTELR
BEBM 2%ER. FABHERLEBRREOXDIEFY: B>B>K>F>E>E>H>H>8>
&, X SHsARm kR T ERE & AL U,

HEABPBOBRERDAES, Rk, EABM B> TERERUE. . 8588, &
M. BB, SHNBREEAERTRAPHBRENHEA T Ly, BABTCERRBRL
SH>E>HE>HB > >B>E>H>P0F, XAFABLERENBRAFTIARA. 5AFE—#,
EABTHERRRAREBTHELH K. #. 5. BNEFKRE. 8. . ANBENBRERNT
lkg/hm?, EABTEBREEHIMEFIB>E>HF>SE>E>E>8>8%> 8> M,

. EHEHMENb T RS REARR

#BaE, REULBRRRIUBEARGHAHEEZETEEER Ry BNE MRS HR, K8
AR5 16.25t / hm? T EHCHILM KRN, WAHPRESHGHEE, 7 O0cm LLIAMEERER £,
AWM TFHREN 0.72g/ cm’, EEBN | A, EEWD 50cm HABA, LHMFEH 36001, 20
£, HEEHPFHSELLAFEDHEN . BER, WEMENSENAGHE M, KETiBHAR
E (R, MEEWHHEBENOTERBLUBE®S, 5 5564 kg/ hm’, BMEFEL, X 191—192
kg/ hm?, B4 132kg/ hm?, 5. FFFMBEN 20—67kg / hm?, BRI 2% 12—15kg / hm?, S AA 3
1kg / hm’, +HPTENESBREBERNLEREN, YA TREKMAERSTENSRIAENE, HMES
FEER, MHAMTIEREXRENHE. PREELHIHSEEK. LROTETBRXDESRATESR
BREA B, WAK>R>B>W>B>H >8>, dHEAMIMEEH TERERSHEG Y
HF AN REE THOHE R, FTLAEYH, 1HEPTEsNcEAHYEREEEPHRERFE L,
XEBRALEN T iR RE—B

#3 BEEHNERALYTESRERESAR"

Table 3 The content and amount of chemical elements in litter and soil

5 H fb2# 5t # & B Chemical elemical element contents
[tems OrgC N P K Ca Mg Mn Na Al Fe
Mg (%) 34241 0809 0091 0301 0410 0.421 0078 0005 1.179  1.180
Litter (kg /hm? 5564.00 132.28 1479 4891 66.63 20.15 12.68 0.81 192.07 19143
1 (%) 4850 0369 0003 0009 005 0007 — 0064 0066 —
Soil  (kg/hm?) 174600 12960 119 338 2156 245 — 2304 2376 —

» HHPERC, NUEAh2EN, HAEHHREBEHEE T The measursse chemical elements are exchangabl except C

and which are total amount in soil.

4. AREHEAPENFEE. HiER. REEFEEH
ERMHEBRE D, FoTHEAIEDNRYK., FENEAL=Z82BRBER. XPTEMEERE
R-FARESREEAERANTELER; (0 &N R &G E 8 HEDRFARKEIIES H KT
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FLER, RKBAFRESIEREMASM P, BWED, AXAROGEHFABREESSELREY
11.79t / hm?, #EABRFZEA R4 %14 0.24t / hm? #1 0.08t / hm?, £ EREE RS 6.77t / hm?, IFi%EE
HEBROICEGE R, FHECENIIERE ARKRMAKMN T EERYTE 4, dEhe &, %R
HhTEMTEELRE S, #5486t/ hm’-a, 55, EMAL%532—38t/hm’-a, HETENER
BHhH2—6t/hm’: a2, FAEMAEGHEHES THERK, ALUMETESAREN 97.7%, &
iR WE BRI A ENEET EMICEITE, RELSN SMEES, B SRgEdsg. 5
HEemXZFERMHELE, AXIXEFRREAZIEME. 8. %, SHESHERCER, ENE TR
WEEREH B A AR R A O ISR, Wk 2 L B R bk O MR
24 LEREEAREBHANEZER, BERTEEY

Table 4 The retention, restitution and turnover period of chemical elements in L. xylocar pus forest

{26 # & & Chemical element
b} H

Items

Org.C N P K Ca Mg Mn Na Al Fe

FFAREAE B
Retention in tree 4599.42 29.60 4.64 26.55 38.94 7.90 2.67 4.41 6.27 375
layer (kg / hm? - a)

Retention in shrub 87.02  0.88 0.07 1.30 0.26 0.08 0.09 0.04 0.31 0.18
layer (kg / hm” + )
AR R
Retention in heth 1359  0.34 0.04 0.18 0.04 0.09 0.01 0.01 0.10 0.05
layer (kg / hm’ « a)
B O W
Total Retention 1n 4700.03 30.82 475 28.03 3924 8.07 2.77 4.46 6.68 3.98
commvuity (kg / hm? + a)

MEFHILE R
Retitution from 3709.28 52.70 500 28.00 53.10 10.69 6.89 — 5.50 1.00
litter (kg / hm? - a)
i3 4= 00 L8y
Absorption by comm-  8409.31 83.52 9.75 56.03 9234 18.76 9.66 — 12.18 498
unity (kg / hm? » a)
gl
- ﬂﬁﬁ%ﬁ . 0.03 0.06 0.04 0.04 0.05 0.06 0.08 — 0.04 0.03
Utilization coefficient
.{E%%& . 0.44 0.63 0.51 0.50 0.58 0.57 0.71 — 0.60 0.20
Cycling coefficient
A # M 69.59 2741 46.25 4790 38.02 31.24 18.68 — 5997 184.10

Turnover period(a)
» HEHETELFADAE, AXIEEAFHRBEDPEFRLTROKERRS, XEHATERTERENES

The elements retitution except leaching which is small in the forest community according to observation of Xiue

Jingyi and so on.

ARARGEHRTELRORKBOAERAR, FACRHRUR S IR B 8409, 592, &
84, #R 56, B 19, %12, B% 10, & 10 Figk Skg/hm’a, B, ARHAMB, 5. KMPHRKE
EaTHReETH, ExdrHEPREFELEARIPEN, KELNZELEA L PRKTE, )

1iHEEE ARTHRRBENHEDRIES HFER)
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BrEMRBESAER 2L, FITRERK R ZEAAEER 5IIER 2, s s EH CERF
MR (B, BHRA% B MAES Y, iR 4am, AEREESE. ERRNFHREMER A
KR, FARBBE; Wk, SMBRGAMLER RSB, FAfHRRRK. HE, ASHX
F, Ko uEEEKEABER POBER AR AL E RS, XSARKREENE IR, MEYo Rk
fEMEEBAR, LARIZX A G FHD, WK, EHRaFREARDINXER, LE el

INEE SR

£ LR, RELLBREIBEARGTEABRBRERENEITE, B PEHI TERRRLUR
SESE>W>BES>E>H>M>B>EAF, MATERERMBEIAAMT>HRE>KE>H
Ko BMIBHEHHR Y, AAEHLECHDESBEPHRENS M SRHENRBEREL, —&
HERBBBESE D, HAWERTERBRAFHA, MRKAERBOBEE PHEAKTH . ERLER
ok, MR, REAHFPOHRBESE THS, RUHEREMLETFERRELTR S
1o MEAR ARG B FHERTERBROUBIR TS, WEHIZBRCHABRBNE, X
HEREE A S T ARSI R O 5.

SHumARELE, ARARTEASE, B . 8. 8T TEERCENBIRREEEVRDE
A6 & A S AGAK U0 R IR AR O 5 B 30.8% 0 17.4%, SSERSILEMRA O R, miRses T H A
pr bk 7, kb F T AE, 488 Rodin FAMMA B0, LUREMBEH AR SEEERME (X
BEFECH 2.40) WREHIMBEN A ISR, IXEEEIO TR R LR TRIBNTEE. BR, ERFSE
e ST B B AR 5 S BRI 2 (] 45 K M o IR T R LB B 55 o AR 3 AR bR AR S R S BT
EE, EBEEEERE L ALN B ERT R RAEMNRE, Rik, FIZREERDANIEX A
EARGN THRMBR, MEAELREDEGORP, RIEEFDRLBIGER LEPR, MMidtit
BREMBEMEBLLRLIK R B R E ST,

& & xx W
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