B ¥ % IR 1990, 32 (8): 637—646

Acta Botanica Sinica

E R E A R B EE Y
Fe PR EIE
AXA ARF WEF

(R ER 2B B ST ITET B U 650223)

i %

T PO B R Y R R i ds, TEZAEEESENTR. EEFT
EHSEATL, ARFRNRAATHRE YT EEY TEEERTESROEF LOA
5, KB BEYHERTESEORFESLHMDN: HRRAHMA,N>Ca>Si>K>
Mg>Al>P>Fe>Mn>Zn > Cu; mEIMMH, Ca>N>Si>K>AI>Mg>Fe>P>Mn>Zn>

Cu, MARHBEYHERTESBOREFRERKEN: WA M, SI>N>AI>Ca>
Fe>K>Mg>Zn>Cu; =W, Si>AI>N>Ca>Fe>K>Mg>P>Mn>Zn>Cu, FHH
FEYE AR, MENRRERNMOMT L ERER F, HE), KRS, SR AR
iR, N, Fe, P RIK A RETREERIBM,E Ca, Mg F1Zn MM BT REREY, Ma, Cu
& BB MRS, C/N ([EhEEE%Y A MEE ORI T K, BN RREE KT —F
BInOAF BEEESIHE), C/N HRELBRERHE N

R HERA ZEMAKGEEY S ERTR
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Abstract

The quantity of litter-fall and the standing crop of H sublayer in the forest
floor of evergreen broad-leaved forest were higher than that of Pinus yunnanensis

forest. The quantity of the forest floor changed with the quantity of litter-fall, and
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thera was a dynamic equilibrium between the litter-fall and forest floor. The conte-
nt of nutrient elements of the forest floor was higher than that of litter-fall in both
types. The order of nutrient element content in the forest floor differed from that
in litter-fall. In the evergreen broad-leaved forest, the order was N > Ca > 8i > K>
Mg> Al>P>Fe>Mn>Zn>Cu, and in Pinus yunnanensis forest it was Ca>N > Si>
K > Al > Mg > Fe > P > Mn > Zn > Cu. But the order of nutrient element content
in the forest floor had changed: in evergreen broad-leaved forest it was Si> N>
Al > Ca > Fe > K>Mg>P>Mn>Zn>Cu, the Pinus yunnanensis forest it was Si >
Al >N >Ca>Fe > K > Mg >P > Mn > Zn > Cu. With increase in the intensity
of litter decomposition Ash, Si and Al had obviously increased, N, Fe, P and K had
also increased in varying degrees, but there was some reduction in Ca, Zn and Mg.
The ratio of carbon and nitrogen in litter decreased with increase in litter decompo-

sition.

Key words Evergreen broad-leaved forest; Pinus yunnanensis forest; Litter-fall;

The forest floor; Nutrient element

B RARABET SR EE F o R EE L. I EERLHRE ™. RE
ERXTHNIFRRER Do AXDBEPEHREAE R, FET LHERETH R EERHE
A%Y RN P FOREERNTEE A RN S B URESBRIBREF TR
AR, B 0 R HID ] bk B Ak R 4R SR 2 R o

AARERERRREDIERABENBEES LABART, ZXHLKEE
ELSBEREAAMZRBRAH, ETFEFTNAR, FHE 15.6C, FRHENER 869.2
mm, FRHYEFBE 74% > BTHERELERLBERNEESZNS B, THE50
W,

R EER UK 1R 1920—2000m, HHEFRF. HEELM
W AR TR MAL T I T34 EERFYEE X (Cyclobanalopsis glaucoides) FTIL
¥& (Castanopsis orthacantha). Bf $#8 (Prunus conradinae). = B % (Cinnamomum
glanduliferum) %, 20m 747 RS RBIIEEL 0.6 AR FHMMMAGRARM (Olea
yunnanensis), HENR R ghkF (Myrsine semiserrata)s 11 ¥ (Capparis bodinieri)
o HAEMEEFEHE (Carex sp.) IEBME (Ophiopogon bodinieri)y FE=HEK
(Dryopteris fructuosa) Fo RRAMMD A T LU b H0, B R A/ RAKPS A R
W43 ZREEE: B—RTHMRBEEFR 30—40F, ®WE 15—18m, £ 15—20cm,
RS MNEEF D BB AR (Albizzia mollis)y 1K (Pinus armandii) %,
AL 0.60 MK THEARB/NGAF (Myrsine africana), JE & & (Ternstroemia gymlo-
sperma)s REAEE (Michelia yunnanensis) %o, HAHEYEBEHRTE B & (4ra-
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ndinella setosa)s =G LR (Ainslicea yunnanensis) BFIR-F (Elsholtzia rugulosa)
s B KA B ER 40—60 L, 15—25m, KR 20—40cm, AR TIL
B LY (Lithocarpus dealbatus) WEih#s (Keteleeria evelyniana) %5 G E 0.6,
WA BB IRMTEALEY (Rhododendron spinuliferum). ¥ ¥k 16 (Lyonia ovalifolia)
INRATEE N, BAMYEEANKESF (Enlalia quadrinervis) RITEHHE . ZHA
LR, HTUTRRFE, EMATERKSBIRAZEREE | E—-FORNEE
FABEYE L (BPSE =2, ,
DL EERHRBEAR THEET RS, FIHE 3—5em,

RN AE R Bk

TEDL B = MBS &% 50 X 50m’ (AR, HF RO THEMNRR: L #iR
RHNEIRE 10400.5m? FUREBOEIH ISR AE , & KR AR TR » FHE B B TBR
AR, EHER, L%, HINRER R RN AN —%, 2 E—FHR455 AR 10 AR
WAL BN BICELE 10 4 0.5 X 0.5m? /NRETS PN FEHE B B AU RGO - » H 2 Ly
FRIH S EY SRS T 105c TRTFEEE, &S SMBRREREnET &5
BEHTE, 3. EEHRBNS I RBFENBENETI RELETF. BR . MBESEED.
FEHB 2 &5 BRI R T RS BT R B AT E ST

MEEr R EE R AERBRENE, NALMBEIRENSE; 25 W R HE
H,SO-HCIO, {LJE FR TR £ B (HITAC-HII70-30 Z)MEK &8; A4
EELEENEP &R, ASEFRILE (PLASMA-200 &) #%E Ca. Mg, Mn,
Al, Fe, Zn 1l Cu &k, MM MRS AT RMAENE, Si BEREENE,

&R 5 o m

(=) HENAEDHAR . MBREFHTR
ARBBHEHER, LAEYOEE AR AERTENSESTER. BESRNE
(1986 455 A% 1988 4 6 A)MMELR(GE 1 EZRHMD,UREZEHAHEEE

%1 ZAFKAEVHARRIKE (t/ha)

Table 1 The composition and the amount of litter-fall in different types (t/ha)

e
LR Types Leaves Branches Bark Flower' Mixed Tnaral
and fruit matter
k=i leay
Evergreen broad-leaved 4.10 0.91 0.04 0.03 0.47 5.55
forest
SEREEI
Pinus yunnanensis 2,87 0.15 0.17 0.28 0.15 3.62
community I
ZERBEL
Pinus yunnanensis 3.72 0.56 0.20 0.22 0.26 4.96
community II
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BRCERMEEE 1R 2, ZEREE 1 B/ SRBMIBE 4—5 A 11—12 BHIE
P, HEREKRN S0—60%, HREEWHWARBHUEHORESS, SELE
MI70—80%, HERSERF/NEEREEETHTRS, RRERESERKNRE,
R, HERUEHNEFRTECRRS, HhESETHEN D EATERR 5LEN
72% o WEAARRETH &5 80—83 % o XU AMITHL Y R 1 2%, th ol RS AR
HRRIANERERS -MAERTESBORE EE, 58 mHbhrbx e depy
MEFTREESSEN 101%, HPEONERE SEEYRNEERN 133%; =
FAAA PR B V& TP SR AR R o5 5.8% F1 9.6 %

EREYEFRTRER LS AN ABKEEHBNERE 1), Frilss 12 f
TRPREB TR S BEAMMKRTHHMUEERAREEIN TR S B (MR %
I ITEGSPRME )% 100% , MM #k U5 35 90 & BNH 206.50%, P 146.26%, K 24
123.71% > Ca %155.42%., Mg % 127.50%, Zn 3% 130.95%, Mn 3§ 126.20%, Cu 3%
275.90% 5 JR43% 125.79% » ifi Al Si J Fe &BIEZEMMBED RS, RiEL f
TREENRE, BMNERLHFREEYIOHEFE: BEEHHS, N>Ca>Si>
K>Mg>Al>P>Fe>Mn>Zn>Cu; =M ME, Ca>N>Si>K>Al>
Mg > Fe > P > Mo > Zn > Cu,
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Fig. 1 The content of nutrient elements in litter-fall of different types

1. Pinus yunnanensis community I 2. Pinus yunnanensis community Il
3. Evergreen broadleaved forest
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FRAK AR TR O R R 0 R W e B R M BUE IR — B S R . AR BTR
RS RRRRRE B R, IR B AR L. F MHEATLE: L BERSEREDN
ER B DB E GE 2K TXE; FEHBENH RA SRR, 2 X FRER,
HRSHE LK HEXYE S ROBRREER. ¥ REHMNsthsyEH,LF L
BRI BN, HEER SR RER , 57 R L BN REAHE 8l BESNshHH
%, EEEMKRFEREED, LMHEENHARK, HEESBAR S EHE,S5
FRTEAHEGNRE, LETNSMRD. ARERENFTHEMEOIFRILE 2

B2 FRFAFEHBRWENTRE (t/ba)
Table 2 The dry weight of every sublayer in the forest floor in different types (t/ha)

x M i
Types Lo L F H Total

\ TE
BB E MR Dry weight 5.76 7.47 11.38 24,61

Evergreen broad-leaved forest % 23.41 30.35 46.24 100

= FE
ERREE Dry weight | 54 8.37 7.78 21.59
Pinus yunnanensis community I % 25.20 38.77 36.0 100
(4 . . .
— : F&E <
SEmEEE 11 Dry weight 7.05 12.03 9.87 28.95
Pinus yunnanensis community 11 % 24.35 41.55 34.10 100

ERNEREZH BTARFERESEAGERERERBOERNE, BTEKE
—EhTEREATREMEYEN S TERBERAR. 7R SEH MRS,
L.FRIH=EHAIEY: 4.56—6.96t/ha, 6.22—8.72t/ha I 10.15—12.61t/ha; =F§
FAREYE 1 BRI 4.83—6.05t/ha, 7.05—9.69t/ha F0 6.97—8.59t/ha; =FFIA B ¥ LI 4H
R 6.16—7.94t/ha, 10.75—13.31t/ha 1 8.87—10.87t/ha,

2. B ERHEMEHE P E R TR SENEL .

1) L UEHHEEYTSEEMNLE: XTL EENKETSAEMNXS.dE
KEHRE. RERIMOTRER WECEE—ENER. ENELEPHX, ZHK
%3 R B H B E W R % R B R AR R R R Rtk L WEA N EER
FEENRREM, i S EE TIPS P 2 b3 BUR AR 8] o 2R R B BRAY R S
Mo Rifi-BTHMAEMNERARZIAARRZNEM, L EEMSEHIERIRSRER
Bk ds, S EEMAEL, N P K ETEAEEHIMN,MH Ca Mg FTRAM T (
3.4)

2) EHBEDETVERT RERERERTESRNEML: MR = RHHRMK
TLFRHTEUEFREREN C/N BERETHEHREBEGK 3)» HREHHKITEHR
By C/N BE/NTZERMRENE, R SEHMESREIHENMAERESTE
BiAMko C/N EAERTUENELERNZRETHE B, HEMKET S REEHE—
SMB(AF EEETEFHTE), C/N EAZIEERWEE /I Hub BBt o b M
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Table 3 The ratio of carbon and nitrogen of every sublayer in the forest floor
and mineral soil surface layer in different types
5 R LB
'i;‘gyp?; L;?a; Depth Organic Nog C/N
y (em) carbon (%)
B4R L 0—2 37.81 1.038 36.43
Evergreen F 2—4 30.07 1.319 22.80
broad-leaved
forset H 4—6 22.48 1.295 18.14
AP 6—13 2.91 0.242 12,03
— — 2.33 . .
Kﬁﬁ}ﬁ%l L 0—2 3 0.540 59.87
Pinus F 2—4 20.29 0.848 23,93
yunnanensis .
community I H 4—5.5 17.78 0.881 20.18
AD 5.5—10 1.44 0.101 14,30
— 0—2 34.57 0.528 .
ZEnRE I L §3.47
Pinus F 2—5 23,18 0.821 28,23
yunnanensis .
community 11 H 5—6.5 19.96 0.874 22.84
AP 6.5—10 1.49 0.093 16.03

1) A, BRFFELEHRE. 1) A, denote mineral soil surface layer,

B4 SEENEREHESTERT RLIRBHERTESE

Table 4 The element content of every sublayer in the forest floor and mineral soil

surface layer in different types

] AshISi|P|K’Ca|Mg Mane’AllZn Cu
m | B Ly

ypes AT (em) % ppm

o —2 16.894 | 0.849(0.053 [0.180 [0.937 [0.121 [0.036 [0.054 |0.150 [0.019 | 8.2
e | Lo 02 ’
Evergreen F 24 [18.166] 5.442/0.056 [0.303 |0.921 [0.198 [0.047 [0.549 {0.948 J0.021 | 8.65
?;g:si-leawd u | 4—6 l|22.681] 7.273/0.061 [0.334 {0.903 [0.173 [0.061 [0.659 |1.437 |0.017 [12.85

A, | 6—13] — [28.524/0.023 [0.024 [2.048 0.234 | — N R g

- —2 3. .385/0.044 (0,130 0.595 [0.149 |0.018 [0.052 [0.138 0,014 [12.
ZmpE%1 | L 0 3.819 { 0,385 0.014 [12.49
Pinus F 2-—4 [20.600! 6.258/0.050 [0.207 [0.536 0,202 [0.029 [0.468 [0.765 [0.015 |11.20

yunnanensis

tommunity 1 | H 4—5.5/27.953| 8.558/0.047 [0.205 [0.474 [0.169 0.029 [0.543 [0.993 |0.007 | 3.76

A, [5.5—10| — [24.059/0.021 [0.033 |1.468 Jo.221 | — = = 1

e —2 3. .388/0.040 0.118 [0.360 [0.131 Jo. . . . .
SR EE I L 0—2 |3.509 | 0.388 0 131 10,032 [0.056 (0.125 [0.038 | 1.10
Pinus ) F 2—5 116.467] 4.909]0.048 |0.234 {0.362 {0.143 10.025 |0.489 [0.972 |0.032 | 4.47

yunnanensis

community I H 5-6.5/26.275| 8.969/0.045 [0.233 {0,172 {0.127 [06.0)5 |0.668 [1.323 10.030 | 5.65
A, |6.5—10] — |25.585/0.02¢ [0.031 [1.286 |0.186 | — - - = |-

* K AR 3

A, is the same meaning as A, in the table 3,

MO SRR BT HIRE B8, R AETERNP BN BE, CHRNE MR
M43 AR EE RO RN R T N & B IA BT . R, KSK Si & &uFHERMEN

(& 4)o
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Bsifi Cas Zn 0 Mg & BIH I T MRS, Mo, Co BB RHS, HE, 5EH
BYMEMLE, T REERE (A B) P NP K EXENEREERIE, fCa Mg 98
b= AL

ARGER, BERHREHMRR AR TR BEREETSROE A TES
BMOEEN, SEENLEAS (Picea ruben) #. M (Pinus ponderosa laus) ¥,
TR L BB S T BN ST SRS B B H TR S B (L
tlo

BT EREMERPDEAERTESBE LR, EEATESENHE LI
5%, A5 & B EEMHELLEF B R EBE . 6% SR , B 58 Mol iy b s 32
TEREENERE T % §$i>N>Al>Ca>Fe>K > Mg >P>Mn>Zn > Cu;
MR RN %N Si>Al>N>Ca>Fe >K > Mg > P > Mn > Zn > Cu,

(2) PP ERTEHCR

HE 5 RN ARAKRAUME R TRAEDNRBATE, £8 £ T 20825
BRo LATEHB T E FR TR BRI BT LLES, % R AR B 35 T i Ak 7675
KRBT NDSFEREE L 8. E18TED, ¥@EHKEUHENE £ &
H> HERBIRN 8%, AERATERTENEERET FREWE D, 55T H
VEHEERTERNIR, KD CRE Si £ R B AER S0 R, B & %KHH
ERAK. NP K.Cas Mg EREMBHLIEANH AT, AUHTENGRE &5;
Fes AlERFEMM PR BEEo Mo, Zn Rl Cu 7E = B 2B M3 chiy b~ B 2B1R 4%,
RERE Col§IBARRE 1kgo BRIKS CRE Si LIS, 41 B KB ARIEH B s DL N
Al I B & > H kY Cay Fe M K, FILHE — R L,

15} 21

EESRENU L= RHMOERE BB EREEN NN EREN, 5
BRI BEREE HMERE RO TN ERPBX,MERERTE . FBE
FZWAEERE, TREERLERBERBRE, BEHEN 8RR RFIT - 88 55, 4y
RIERRS, HARWRAZENEZENETS, Kb, EHBEYNEERK, WEEEE
WL REHEILEERD, IRTHEWERERD, TEFBRE A% B SR
BEOEFELRUNRR. ETURYE L, - FMEEDERENE R 1AM ek
E IR S VIR B PR B R SRR A A 0 IX 2 0 L 36 3D 2%t RS AR 26 , MOUR 0 25
RETH W AR MO TR B S (L e K B E R MR 20—45%D) (1L T
BN E TR NTHEYBEIRENRS W MEmMMERTBEROLE -
H.HEDFIERE, AT EEBRY: (pHE 4.5—5.0) R B FE—EFERE LI T
BEMESN R AR B, BAEEEYHREREBREXNT MM, (A1 H
BHENAFRSZEMMNEET, EERNTEERK. REEMBEYEN SRS
B BIIRR » RAVGE L R SE YRR RN 22.6%, FARELY 4.4 48, ‘

D XSRS B R R S IO SR B I B (R R 2)e
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ZEEMAMAER 2H 16.8—17.1% F15.8—6.0 7,

HMEEEA LG, EREDED TSR ROE W T B8R L.
HEHRRD, HRE - BRBERNRETROLR B QERE. BERREL=ZTHE.
A BFACNE RV M F BE H B 0 2 R I 49 R R BE RO R G AT A AT S SRR B
S K AG I S RRR BT RO IR S R SiIITRER, REERSRIBh AT SRR
HHCHB LR, £ H,EN SRR N, Fe il Al & BV BRI HM.P. K hAHE
M, {B Cas Mg R1Zn S TEMS BN T, XToRPREEF IR AREMOVE N,
BRIEB—HOEE: —REHEEDREEENRSHEAMBT DR RNE 3 7
2,42 Bocok JUREELE(1963), KEKRSMKN 25% HINBERRARIEE DR » PRR
3 2£(1988) YA AR BHR PR SHER TENSBIEE, BIWTHETROE
e, Hh—BASRESEBEMERN. “RHkESRENIIEDET. WIN
L BT, S R EE WO AR R B R I 0, B R HR R S SRR SR BRI
BEBE, iSRRG SRR AN FEH R E R 12 d/h3h# (i 6] 15 5L
i) B TR B XA M R R B BE . B, PHSERTRERARE.
(B3 5 (1989)P U GBS HE S IR ISRE > N, Py K B RA — BRI RB &
PR 5K B 7 3 T A T o M 2 M M 2 BT PR (L Cas Mg S0 RIS B 2
B T B W e A SRR B TR BB AL T MR AT R = M = > K
A AT A o R P F 0 & A B AR (Rt 40 R B T A W AR A RO 1R FT RS IR
H’\JO

FELH Sukosoit I, T AEHBETE S ESAENTE SR ZLGXERASE
WRBOWSH B ZAE HUE BIRRE. EEANN, RITERTRMERNBER,
BT, R2k. RITAFMEMEDREHIER TR GRSHEEWE TR
SBIY, HETZREROERAR: HRAEMAKY 133, ZEREE RIS ]
3 211 %1 2.25, B4, EHARTEBAT M. BIHSERMMEEOEHIEFTLRE
PROREE I » A BT » = P AR UAR R 22,

RS RS B L B DUR R 5 e R Bk B, R R AR R SR )
B, 5T AW E TR GRS AL G LR R SRR, BEH
VTR 25 Ak 5 72 5T RO S RERA Sbk T » 1 e R B R A, O R M 43 457 » AT A DR
IR R 45 » I B A M 23 » SR B MO AR o HLUG R R AR I E A R R —
S B 02 AL R AT — AR BRI By, 00 T B A M L IR T B
EREER TR LRI EE S R TRESBEEE L Eh X

g % X W

P17 BRI LR BRI IR, MBI, 1988: JLRATTIURMI LTRSS BRIGE. HMER,
30. 539—548,

121 RS, K. A, ECREEEERE), 1984: Sk MERRIER, F¥HRHIE 146 T

(31 {GIKEE 5 O R BRI, TR, 1989: PrARFRAMERR L BATAMIIM BE YR LA, Mok

1) BHRITEAE, Si, N, P, K, Oz, Mg, T, AL Man, Zn, Cu,
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