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1. ASHBRETRL TS, BRWMLEE, @%m“”ﬂ%%ﬂﬁwﬁﬁhﬁSWE
JABL BILIRE R4 8—6. 305, /A B, SEMMKM 3. 60, /2 BT, & 3. 1—4.00,/2
H, BR, MEZOAEERTLEBENRTREZOERE, XHEEEXEAHKRRZY KRR
%E%E%ﬁ%#%%%%%ﬁkoﬁﬁﬁﬂEw&.ﬁ%ﬁ%ﬂ%ﬁﬁmmm%%?%&
A As AR (0.8—1.905, /28 ) (DB X, MRTEIURS KR & K (9.7—12.10 /2
Bi) ° HOAMILEIEE, MEREAMN, FRAERBRARZRREMMA,

FRAMGEHREDEAERRNESEYEEYE, MUERABDERRTRAKR LHRAE
S, WWGE (E1) HEH HEFEHEREEEDHEEERS, K73—79%, mEBRNK
i ELEE RS, EARGFRFREEOLALRER, cERAhRRE, RREB
BREERRL, MIAERRY: MERZEMRGNLUNMIYBAERILES, HERER
M REERRD, XSAMKREERE, HHE, HEABSFHAR L,

F1 AEURBEREDTYRER

Table 1 The composition of litter-fall (‘E‘/Z/h“a")
(4
# ET B w | % R | mREREE| & i
Flowers Mixed
Types Leaves Branches Bark and fruits matter Total
= B M ‘
Pinus 2,871 0.148 0.174 0.285 0.145 3.623
yunnanensis l 79,24 4,09 4,80 7.87 4,00 | 100
forest | i
i
|
HaREMAR | l
Evergreen { 4.096 J 0,914 0.043 0,031 0.466 5.550
broad-leaved 73.80 | 16,47 0.77 0.56 8.40 100
forest ; I
!

HAESIEESNR, EREHRKD, hdR, SRRATREDARNERHAEEHAEN
HE, XUAEILHmHERSD, Bh, SERAEHHRRETHN, LENEadid, &
—EBBRNHEYEMN FENERE, EO A B AR REBR HE W REERE, Rz
KBOBBUEABRAEDO—TEARRS, XBRUMERTEETOAESE, AHKE
BREDFLHBEASIERM, XRFWEFHFETL PPN~ I RABEYGESD .

2. AEMGFDT TR, FHREDE, HRREBHOAERNEANKER, ZEIHHH

s MENERAGE DM BRI B4 (1963)
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Fig. 1 Monthly change of component in litter-ball
1. W% afE Tctal littei—bally 2. Bl leavess 3. ¥ Branches 4, WEIEE, @
R%E#Y Bark. flower, fruit (come) and mixed matter

B HRAANRETE, BHEHR—-BW, AZEAMNARREYSZHHKAXTEHE
Bk, B¥EYERMVARZESBA, UESEMYHRERRAR, ZHBHROA FH KRS
0- 30280 /A B, A B R A40. 57200, /A 5T C19874E 5 A ), /0 {X 50.0650h /20 Bl ( [ 4E 2
A, AHEAT7.84s HHAMARNA T EERN0. 4630, /2B, & A {1, 0640,/ 2 B
(16874E 5 71 ), f/ME0. 091 /A B (WETH ), #210.74%,

EREDNEIRGE, HORAZETHESERZEE -8, OB RBEANMUYU, LEREG
WARE, WAHKLEEER, ZELAKREFAERENAES—5H, MREHEGRPEILI—
12/ BEMMRIERMLL 7 —9 ARE, R T RERM 5L IERRR2E, Tl
R N BN HEREDEESVTHNBREEHRAN, SEORph A REREMAE10—12H
%, 8HIZZ, ®wEEAMKRDBULII12—2AKE, 6 —7HRD, XS5REAHZEKRPRAR,
INE) B R ATE ST 26

XEEDHF T AR ITS, SREW (L2), FEEKRRBDH LR THRH
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MBS ) MAEFER, 4—5 A RUF—ER SRR, BEREOMNGE, EXH
T RSBELAT, HDEDERNERTERIK, SR8 KRN EE, M10—120K#
THTE, KERHGAEDRERTEY, SARBERNE, HHEHIHN 0 & (LR
W ERBMAREEHNE A, AR, EWNEN6—9 A HEDHRENKRD, RULRKE
BHRBSEEETEABINXR,
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*x2 BEDHFEVHE
Table 2 Seascnal distribution of litter-fall (%)

% . A % Month
1—3 4—5 ‘ 6 —10 11—12
4B ¥ BH|EWH R F B AW A ¥ B /A E B
T ean Mean Mean Mean
ypes Total{ month [Total month [Totol‘ month |[Tetal month
— —e | - .
= B 1 i ; | l ; 1
inus a or .
yunnanensis 11.8 ' 3.9 25.8 | 12.9 | 76.3 ; 7.3 26,1 ‘ 13.1
forest | ‘ “1 | i ;
3% 4 1 o 1 ] o o
broad loared | 19.3 6.4 |25.9] 130 26| 5.9 5.2 12,6
forest ! | ; | }

1. ABEHERNSEFRAZLE . FRHBHRERDBE D GARROGHE, BHN0ERT
ZEBEAHE, NHEHFKBEDEROSWLF SR (£33 ) £H, HEMHKAE
MEROKRSIEFRLEES BB NKRT ZHRMROARR =B a et 8, il B &
BH100%, 2w FEAHHKEREN209.98%, PH164.00%, KK104.37%, Cay183.78
9%, Mn25212.91%, Fe#120.82%, {NAMgRCuf§ & BIMET = B B4, HTRHN
ERXTEARBEEFREAHK AT ESEHMK, ‘

AEDERBZANERLREBERORAPE, FEABOLT R, & 3 TF
h, ZERMHEN, K, MeiR%, BFLERIREEEHRTERE;, KA NRK, K& Fei
Lo WARRMMIFE N %, Ca LEMEMBEHHER, ERMEDE Felts, P, KEEfEH

ERENEE, MENKRD, XBHBTEENE, HEEHKD L hE, SREEEEK
WE R, RERAZCRRVDSTHEDOEEE K Ry, LHEENSRERE
PERARKR P IEE N, XR2UHSRDFRBERIBR— PR T2 5545 K F,

2, AEHPERAENET, HEATEH, FEHREEDNERL EVEERK
Ko BRI TR BRI E, HRAMKEEMOESRTEE B KT ZERK, 4017
f, XRVERE WIS R, - R A ERRAE R, R %Y & H R f
B, FHERFRALUMHFFOERERS, AHFUTERRBNT2—83Y%, ZRMAKIEEL0
%o WHEBMHAPDMENERTECEBEM KT RMER, X425 /NMUA RS E0H 0
BEEX, ARRECEARYNERTEPBLEESAYKRRES, XTRSEFAHHK
FEAREE/NIHHEREE S,

FEWEHERS, MEYNERTEZCRBFEANTIRHE, Hi%4HE5 (kg ha),

=M R Ca(17,85) >N (16.53 ) >K (5.71 ) >Mg (5.61 ) >P (1.37) >Fe
(0.96) >Mn(0.82)>Cu(0.05),
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MR, Ca (56.23) >N (54.00) >K (9.85) >Mg (8.18) >Fe (2.85) >
Mn (2.35) >P (2.26) >Cu (0.05),
TREREXD, FEMMHYEMHTEOBRKEN BRI,
EREMEEFRCEARR, NEERNEZD, REEWMBREZDOTLEE, THAb
RYH AT LB IR RERESREEDHRMEDNE R, MUEEHER
ﬁ%N?Lﬁ%wﬁﬁﬁg,L@%mxﬁM%Mhm&w,%ﬁm%%m%w&m,ﬁ%
HRIEHNZACE /AN FieE, H—PE BT RS LR ARG B8 R N
REN.
=, Rt REENSAER
RE A LR EH T B E SR (LK S ), W EREMEAREHHET R
WEBETaERR, E&TERES, ¥RETHPLATFREESBRES (HER) %

®3 CABYDERENDENFRTEZE

Table 3 The nutrient elements content of litter-{all

¥ mo o G| N P K| cal Mg‘ Cul Ma | Fe

Compo- : ‘ e
Typds sition 24 ; ppm

& 0.451) 0,025 0.183] 0.518] 0,219 9 244,33 | 323,15

Leaves . ) .183] 0.518] 0. .04 | 244,33 | 323,
= H M Braf‘zhes 0.379] 0.015| 0.060| 0.478] 0.055/ 3.33 | 91.00 | 26.67
Pinus szrk 0.223 0.014] 0.059| 0.554| 0,054 6,21 | 122,00 | 451,06
yunnanensis AT S 497 7| 0.063 162,99 1525.69
Flowes | 0.497) 0.199] 0.117] 0,107 0.063 0.00 .99 11525.6
forest ﬁeCone R 0.2650 0,185 0.028] 0.117) 0,026 0,00 | 57.75 | 440,62

4
Mﬁﬁ%%t?er 1,097] 0,043) 0,123} 0,403 0,118/17,93 | 156,99 )2163.52

Lea[.}-\i;es 0.947) 0,041) 0.191] 0,952] 0,147} 8,26 | 520,21 | 393,63
% 908 - e
Brarehes | 0-754] 0,027] 0.121] 1,255 0.14210.80 | 265.43 | 773,26
Evergreen - R
Br;irk 0.856) 0,026 0,073 2.108| 0,.239(13,20 | 146,79 (1165,96
broad-leaved 7 B —— - i I
Flower 1.206} 0,103} 0,501{ 0.752{ 0,130/15,91 | 181.94 12547,50
and fruit
forest «end truit 4 -

BERRE -
Mizod matier| 1-571) €.059) 0,157/ 0,956/ 0.221119,98 | 472,54 | 784,68
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Table 4, The amount of nutrient elements in litter-fall ( kg/ha)
% A A &3
Compo- N P K Ca | Mg| Cu| Mn | Fe %
Types sition Total
i ,
Leaves 13,18 | 0.72 | 5.25 (15.21 {5.09 | 0.03 | 0.73 | 0.39 {10,60 |83,03
I53 3 03
Branches 0.55[0,02(0.09|0,71]0.08]0,00(0.,01]0,01 ‘1.48 .0
= B 7K
tark 0.39{0.03/0.,10 1,01 |0.,19)0,00(0,08|0.08]1,8|3.74
Pinus — TR —
Flower and| 0.82 | 0.53 | 0.09 [ 0.33 | 0,08 [ 0.00 | 0,16 | 0,16 | 2,03 | 4,15
: Cone
unnanensis om€ | _
Y RREHE
Mixed 1.59}0.07 10,18 0.59 {0,171 0.02)0.320,32)2.96)6.05
forest matter
B Tt
Total 16.53 | 1,37 | 5.71 17.85 | 5.61 | 0,05 | 0.82 | 0,96 |48,90 {100
% 33.81 (2,80 (11,68 |36.50 (11,47 | 0,10 | 1,68 | 1,96 100
t — —— ——
B‘i‘
Leaves 9,11 | 1,69 7.821(39.18 |5.73 [ 0.04 | 1,8 | 1,61 197,04 (71,47
Branches | 6-86 | 0.25 | 1,11 [11.48 | 1,28 | 0.01 | 0,25 | 0,71 (21,95 {16,17
- RN o I
Bark 0.37 {0,01)0.,03]0.8 0,100,000 | 0,01 {0.,05|1,46 [1,08
Evergreen
8 TR
FIOWEI: 0.48 (0,04 0,16 | 0,31}0,05|0,00(0,01]|0,11} 1,16 | 0.85
broad-Leaved |_2nd fruit
HEREE
Mixed 7.18 10,27 10,73 (4.83711.02 {0,001 0.22]{ 0,37 |14.16 {10.43
forest matter o
B i 54,00 | 2,26 | 9,85 |56.23 [ 8,18 | 0,05 | 2.35 | 2.85 (135,77 100
Total . . .89 100, . . . . .
% 39.77 1 1,67 | 7,26 141,41 | 6,02 0,04 | 1,73 | 2,10 |100

MER%E, HEBRRNY, ESMTEOTRED, SHEREREEL RNSERE
BRI Ak — R B R AT A MR T, R IB IR WSS s T2 R AR H UL A T 2 ) R
AUHEWEEL, HERPRE0Y%, £ORITEWTERD, BOATERBSRR 4558
HEMO0.50, FILEWEHOMKENBE 2 3R FERN A 4 IR, 3 RES
SRS LR SHEERTEARE, BoBRER, WREXENK, Hit, £25%
MRPEESRERD ERRT LM EREY, XEEBNENYR. 7R T ENE
W, MREEWBE, BRESRENYRBARSRETE, SBRBESN T, ¥
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%5 it EREMHNRER
Table 5 Standinz crop of litter-fall on forest floor (t/ha)

E S pidl \} = w ILayer Ul i
- ;
Ko RILE PR SEeSMITE .
Types [ IAtterlayer Duff layer l Ern;g layerf Total

1

= B O O
Pinus yunnanensis

\
5.44 21.56
forest

Evergreen broad
~-leaved forest

|
‘ |
i
% % W o i |
’ 5.76 11,38 21.61
l

WA e BUAR &

& W

WO X TP AR AR S e 8 A, AT SRR BRI A BRI 26 5, T 2R R PR
P N BTN 5m  AE, HhH I 73.80%, A 516.47%, JZ 5 0.77%, fER
540.56%, HRREHE WY LS. 40%; HEMRIRK N3, 60 AW, 79.24%, 4.09%,
.80%, 7.87%F14.00%, WiXHEMMMEETEMEM, —ERE4L—5 AMI1—-12)] FHR
— IR E,

WEMNE R TR AR RER, BAEMHRKT AN mFRFRRN, MEHER
W B BRESIAEN L, A K Ca>N>SKS>Mg>Fe>Mn>P>Cuy, ®
Btk Ca>NSK>Me>»P>Fe>Mn>Cu, TEIMRMT2—82%BUR Tl (MR
RER, UHRRECREHNEE, BATEERARE, PIEHEKRMILEN, XRERS
V3R 4o 38 5 AR rp — AN TR B B 5 R T

BTSSR - AR KNI 2 WA, & SRR ARE T S oy R T, I
ﬁﬂﬂ%m;whmﬁ%mwﬁ MRS, TBRES RS ISR S, B LR, A
DL SR AR A R T W SR B — B S MR, (RO A A R, It B R
AR, LURE AR -RIERAR ), BT .

Bt ARIARE AT NRE AR RGEF, i, PLERELWTHYT
o

$ ¥ x ®
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193,
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A PRELIMINARY STUDY ON THE LITTER-FALL IN EVERGREEN
BROAD-LEAVED FOREST AND PINUS YUNNANENSIS
FOREST IN THE MIDDLE OF YUNNAN PROVINCE

Liu, Wen Yao; Jing, Gui Fei and Zheng Zheng

(Kunming Institute of Ecology, Academia Sinica, Kunming )

Abstract The composition, quantity, element content of N, P, K, Ca, Mg, Cu,
Mn, Fe, and secasonal change patterns of litter-fall as well as standing crop of
litter-fall on forest flcor were studies in Tong Haij county of Yunnan province in
this paper

The results show ttat the mean annul total dry weight of litter-fall in the
Pinus yunnanensis forest is up to 3.6 t/ha, while in evergreen broad-leaved forest
it is 5.5 t/ha. The seasonal change patterns of falling in both types are similar, and
it exhibits two falling pcaks ( main peak in April-May and secondary peak in Nove-
mber-Decamber ) in a ycar. The order of the chemical components of litter-fall in
the Pinus yunnanensis forest tend to be Ca>N>K>Mg>P>Fe>Mn>Cu, in evergr-
een bhroad-leaved fores' it is Ca>N>K>Mg>Fe>Mn>>P>Cu, the total amount of
elements in evergreen brecad-leaved forest is greater than that in Pinus yunnanensis
forest, About 72—-82°7 of the contents of chemical elements in both types are rich
in the leaves,

The standing crop of litter~fall on forest floor in evergreen broad-leaved forest
is slightly greater than that in Pinus yunnanensis forest.

key words Evergrcen broad-leaved {orest; Pinus yunnanensis forest; Litter-fall;

Quantity; Nutrient element; Standing crop of litter-fall on forest floor



