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(PRl BHE R, KV 410004 m7ARODA SN AEARE R TRELEKE, KD 410004
W RMAE R A E SRS, KD 410004 ; 155 S FAZSAMA: & RS E K I HMEFE M55, 45 418300)

FEE L LU BAHE LR (0 1 R IR SR BT X 42, MK 2009 4E 2 2011 4E43 A AT IR TSI AE . 45 R WA IR ASHRAE TR 75 9
JIE N (4634.723+337.1427) kg/hm® , FLTENT (71.78% ) > U5 (26.24% ) >JH 5 R IE (8.46% ) >TTE R (3.23%) . V& B
AAEACFAF A 7E 11 A R3] T HKMHE 1025.6 kg/hm®, i f/IME H BLAE 2 4y 138.606 kg/hm® , RIS IE Y K EIGE |
METRSHERDEF ., KETLESER/NIF . C>N>Ca>K>S>Me>P iR 6 &K A& 1 K/NBUF : Mn>Fe>Zn>Ph>Cd>Cu>Ni>
Co, C/N MYFFIER 4%(66.96) >4 (63.48) > (40.62) , AR K WFR4r & & HIEYUE T HRF MR &, HA-D MR
SEMRIH T W) 3753 I3 Btk 80.936 kg/hm® , TRASHRIHTE W45 T K 35 43 VA8 5 K/INIUF FFAE /& - N>Ca>K>S>Mg>P>Mn>Fe>Zn
>Pb>Cd>Cu>Ni>Co,, 54533 TR RFIE R - 1 (67.469 kg/hm®) >4 (14.928 kg/hm®) >HF (2.361 kg/hm®) , TRZZHRH N (94F
IR 4 40.964 kg/hm* , AR JH7% MY N 984K 34.877 kg/hm’

SREBIA RATHR R I 5500 5 W S R 5

Litter fall production and nutrient dynamic of Cinnamomum camphora and Pinus

massoniana mixed forests in subtropics China

LI Zhongwen, YAN Wende ", ZHENG Wei, LIANG Xiaocui, WANG Guangjun, ZHU Fan
Central South University of Forestry and Technology, Changsha 410004, China

South Forestry Ecological Application Technology National Engineering Laboratory, Changsha 410004, China

City of Hunan Province Key Laboratory of Forest Ecology, Changsha 410004, China

Ecological System of Chinese Fir Plantation in Hunan Province National Field Observation and Research Station, Huitong 418300, China

Abstract; This study selected typical needle and broadleaved subtropical forests ( camphor and pinus massoniana mixed
forests) as the research object; from 2009 to 2011 the litter fall was investigated monthly. The results showed that the
annual litterfall production was (4634.723+337.1427) kg/hm’, and foliage accounted for 71.78% >branches (26.24% ) >
litter debris(8.46% ) >fruits (3.23% ). The total amount of litterfall had the obvious monthly dynamic. In November, its
maximum was 1025.6 kg/hm’; the minimum appears in February which was 138.606 kg/hm’. There were significant
differences of macroelemens and microelements in mixed forest. The order of the macroelemens was C>N>Ca>K>S>Mg>P ,
as the microelement was Mn>Fe>Zn>Pb>Cd>Cu>Ni>Co. The features of C/N was: the branch (66.96% ) > fruit (63.
48% ) > leaf (40.62% ). The content of litter nutrient directly determines the amount of nutrients return in forest. The
amount of litter nutrients return was 80.936 kg/hm’ in Camphor and pinus massoniana mixed forest. The features of litter

nutrients return of each element size sequence was: N>Ca>K>S>Mg>P >Mn>Fe>Zn>Pb>Cd>Cu>Ni>Co. The
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characteristics of various components of the nutrients return was: leaf (67.469 kg/hm®) > branch (14.928kg/hm”) > fruit
(2.361 kg/hm’). The amount of N return in mixed forest was 40.964 kg/hm’.Among this, the return amount of N in leaf
had a value of 34. 877 kg/hm’.

Key Words: mixed forest; litter fall; nutrient; subtropical ; camphor; pinus massoniana

FeE R 7 A 20 t20 80 AR LI R MBI A bR, AR 75 5 DA 20 HH42 80 AEARHIIHIIY 2693 hin 22 90
AEARARRY 57.19% ) FEMCIIE], LLE RS AR SR 3, IR | 5 AN A5 . IR IO — R 1 4l b 22
EE U T 3R A R R 29 MOl A T RESE R R L TR SSMH b N ARk B
TMRHAR TR e B 2805 R R ACTE R PR R X S8 N TR AL S D BRSOk A7 B FAL Xk SebRsr i 4 7
BB VPR JUHGZIRSSARABETT , AT ARy o A B, D R 8 g N bR i S 27 AR |

ARARIE V5 )2 DA AR S RGN R R A T B AL 0, P v W 2 RO I A A 7 g R A
BRGNS SIRMEIR I 7500 AT 1A 398 065 98 5 v A i £ 2 3 BH 8 7 se i v £
AN RE T . TEREY - V% W) - T SRR A 25 2R G MG 0 v, AL ) N 338 T W W R 43 TE LA BILAA 2R
K SRJG IR 00 B V& e BT, JF EZ DA HUAIE S IR 45 13, TERMAE S R G h R TE Y375 10 H ik
ARG LM A H I, OF 5 R 7% ) 38 0 AR IE A 2R & L, 7R 1876 4R 18 [ 7 %
Embermayer 754 2 < ZRMRIA 7577 10 AL AU R T 2R & DI TE SR o A i e 3
J& Bray Gorham""" %8 XiJ tH FLARMAYE 945 4 B Ao PRART 9T . 38 XHE & W B ST 20 14l 80 4EACIF IR
AERHREY . RECHKETAEYTIIE TR, 0 EBRATE IR AT 4 28 B ZRAME 0 A RRAED . 3
o X T IS R B (R L5 3 TS R A 0 43 | bV A0 A AL I T % U A LAY
BRI TE ) 3 ik A B2 L R AR DR B AZ AR N TR 4 4y e ket RO AR 8 o g B 7, K I AR
XN AR ) TR R R R IR A Z

LY AN ( Pinus massoniana ) 72 38y LIRY R B I BRAC A Tl BEAS ( Cinnamomum camphora)) S E #4415 & £k
W R ) AR T80 2 S At DX o 2 0 b IR ol 28 T o, AR SO RIS X G S A - 1 R AN TR 58
Mo B HITE Y RIRESE, TS AR A, TR SR BRI R 20 B B A SR R B e R
SIS
1 BRI T E
L1 AR5t

TFF 5 s (57 T 180 i 2 R AR B ( 113°02'—03" E,28°06'—07" N) {24 X A A5 J& T LA fg 37 407 16 31 2=
WA AR AN 17.2°C 7 A Gyl 34 29.4°C W i <l 40.6°C 51 Ay s P34 4.7°C B e
I - 11.3°C 4234 H BRACH 1677, 1h; IS0, AP 2 WK i 2970 1422mm s 24EJ0H 0 270—310d.,
YRR 50—100m , 3 12°—21° 5 M )23 32 22 2 48 0 20 0 0 o RROME I 280 20 - R b ik, J M A 21 3%
BIX,

M T B H M ( Cordia dichotoma Forst. F.) | B ( Camptotheca acuminata Decne.) | &M K%+
( Litsea mollis Hemsl.) \JHZ% ( Camellia oleifera Abel.) %354:%F (Ardisia corymbifera Mez) Fi'E (llex cornuta Lindl.
et Paxt.) EREA (Rhus chinensis Mill.) ) & ( llex aculeolata Nakai) A1) ( Vitex canescens Kurz) K (Isatis
tinctoria Linnaeus ) |, ¥ 18 ( Dalbergia yunnanensis Franch.) . 24 ( Sapium sebiferum ( Linn.) Roxb) . B i
( Diospyros punctilimba C. Y. Wu) fE1UAL ( Symplocos chinensis (Lour.) Druce) . A% ( Quercus fabri Hance) HE
F ( Gardenia jasminoides Ellis var. jasminoides) /N2 01 ( Ligustrum quihoui Carr.) JRATH:( Lophatherum gracile
Brongn.) . % %K % ( Paederia scandens ( Lour.) Merr.) . 7= % ( Dicranopteris ampla Ching et Chiu) . 8§ F %
( Dryopteris podophylla (Hook.) O. Ktze) S 5% ( Woodwardia unigemmata (Makino) Nakai) ERZEB% (Adiantum
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24 1) ZRISC A W - S R AMRAS AR IR V5 90 S 372 0 sh SRR 7709

fimbriatum Christ) (#2311 B ( Pteris multifida Poir.) | 111 & 4& ( Liriope spicata ( Thunb.) Lour.) . & . ( Carex
callitrichos V. Krecz) .—Hi 854t ( Solidago decurrens Lour.) \W¢55 % ( Ampelopsis sinica (Miq.) W. T. Wang) 55,
1.2 Bk
121 HEMbE

T A AR DX B 3 JOspy - Eh FR AR SC AR 20mx 30m A5 HEAE b, SR J5 7E AR RS 1 14 Fifi
HLR & 4 ADJRIE PR RS  BUE 28 B R ST 2 3mxdm, H I ARHE SR, B B H AT 40em &5, 351 12 ISR,
ARICRHH 2009 49 A F 2011 4F 9 H 2 AL
1.2.2 JH) W i e

T H AR — IR I7E ), TR 24 U, FRU I 08 75 Wi ase it R W8 E T 0 2O PR i i B RS
B 80°C Mt T AEH AR IR S T A Ve bR R Vs B A e b A e i S AR R v i IR
JE A R T AR A A WU VR i IR MOl 5 A2 Al
1.2.3  JAvEYIIR s oc R E

W2 BT A BRI S R VR A Pk i CRERICIS SR TR R O ORI E 4 C A N A P K,
Ca #l Mg SFE SRt R & &, RS A D EW SR 4ENE &, 0T R &8N E 7208 R R -
HFERTRAEIE C &t HELRE ZUEN 4 N & A B DT AR I0E 4 P &gt KOG RE RN E 4 K
i IR TR OB THIE Ca Mg S I0R & .
1.2.4  BARAbFE)T ik

FIH Excel 2003 F1 SPSS 13.0 Ge it {4 % 25 177341 , R FLR R J7 2253 B 715 (One-Way ANOVA) [t
Bl v e B I TR] AR AR 22 e, B PEOKSF- 0,05, SR FHAH SGE 23 BT J7 ¥ ( Bivariate correlations ) HAL R 47k
JE 5 v et =2 ) ()RR DGk
2 FHREHW
2.1 JTEYIR AR R AR

MR R R ) FE AR SOMR A AR U8 % ) iR (4634.723+337.1427) kg/hm? I 74 4 Y 5 4 v 4
TR i R RRE AR, A 1 AT UL JR T G R R B R e, LR IR O < R (71, 78% )
> TR (26.24% ) >PHTEFEIE (8.46% ) >TATE S (3.23%) .

®1 THRHFEMN-DEMNRIWEZEWE (CFELbRERE)

Table 1 The litter fall of camphor tree and masson pine mixed forest in subtropics

25 Element A% Branch I Leaf B Fruit )5 Debris JHy& ) B Total litterfall
Ve E=N o -2 _-1

(E](%g‘/(ko hm™ a™") 1216.151+£346.627 3327.001+232.295 149.533+15.713  391.994+80.313 4634.723+337.143
Production

21 43 He A3 Proportion/ % 26.24 71.78 3.23 8.46 100.00

22 Jvaam A shids
221 WEYEREMHSHE

AL 1 o] AR -5 AR AR 1 AR NI IRYE Y i i A sha& 284k, 78 11 A 0088 T i KAE 1.025569t/
hm?, 1M 5o/ ME HBLAE 2 H 43 0.138606 t/hm’*, 1a AYARFRIE B LK, 3 AN IEME 2 5 B7E 3 A 4.8 A 11
A0y, e nT LUE R - I EAME AR VR P10 £ 208V 2002 11—12 A6y, 31X 2 DS A IR v% = 5
WY B 32%,
222 JAEMHEBHNE

ARMRIITE D b PV b7 A, A T R AR R A R 60% LA b A R AR E] 93,79
H e 1 AT DL AR SO A ARARS - B RE AA TR S AR 1 AT (9 U1 7 5t o5 PR AR PR 7% A R0 70% LA B B3R B 2490 5 10% LA
o AR - AN TR AR R I5 4 1) H AR Ak A R V1 ] AR R AR AR (R 1 B 2) o EEAEAR
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HEAE 11 A0y, HAR b At FE AR — 35,
kg/hm’,

1.2

JAYEY) K
Total litterfall/(t/hm?)
< e e -
» [=)} oo [=)

e
)

(=3

4
H 4 Month

E1 EXMHEENSENASNEEN
Fig.1 Monthly dynamics of litter fall total production in mixed

forest

223 JFERRH A

R BAE 3.8 11 H Ay, HAE 11 A {3k 2 K {H 872.6613
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E2 #EH-DEMEZHEAZEHE RS
Fig.2 Monthly dynamics of leaf litter fall production in camphor

tree and masson pine mixed forest

FRMOR ST IR 95 Wy BN R B V& 38 5 W T B IR | > WSO 3 1 o 9 S A A1 2 LA A 3
TR RFEAL ™ R IR T 52 A AR I, T KU 52 0, KUK AR 1 SERLR T, BE AL 3 BAS [R] Y ]
AR RAE AL R - AR A MO e B, RS BT o5 LU BN R, A 16.89%

HIIE 3 AT LIRSS AR TS KL 8 I R T 5 %2, A 5] 221.488 kg/hm®, TR A ARAEL (1 I8 # Bl 3 254k
Wik V(R0 BRAE 11 A 1 H 8 H o B IR i/ ME I IAE 10 A 03, - 21.64775 kg/hm?,

2.2.4 JIEYIREEZYE A shis

HiPE] 4 0] DL Aps- B FRAA TR S AR A U v e 8 19 H sl 2722 Al it Ze A7 W S RO UL, U P W0 i e 8 2 1 02
HIAE R R M B SRR A, DR AR R FE 55 RS N2 T 208 Tl o A3 i, TR SSHRAE 4 A s B i
KA 86.07471 kg/hm® , FESRAYH 43 BL, U4 7% 0 I 1) & PO AR R B0 AE D0 4—5 A 0y, SR AR R A0 7

3_4 H /ﬁj\o
250

)

a

200

150

100

PR AL

50

Branch litter amount/(kg/hm

H 4 Month

B3 EH-DEREZWEERHADE
Fig. 3

camphor tree and masson pine mixed forest

2.3 AEMISHS RS E

ARMRYE v i 25 B R LR A B 22 ARR AN A BR AR IR AR 22 B

Monthly dynamics of litter fall branch production in

&80
g
= 70 -
260 -
B st
g
= 2 40 |
~ E
S 30
'z,
g -
ERUS
"E" 0 ] 1 1 1 ] 1 1 1 ] 1 [
o 11 12 1 2 3 4 5 6 7 8 9
H 4 Month
B4 REMEERERBRAMNE
Fig.4 Monthly dynamics of litter fall debris production in

camphor tree and masson pine mixed forest

i B35 IR 0 1 i, IF

HIEFED HOCR A& oA TR sh AL, NI A ZRAK A v 0 B FR U R & e A sh 57281k, A B

THIMAGE R ES R G IIRE

132 2 AT OL, B TR AR B A AR SO RIDC R 1S 220 AR K . KRR S R/ NI : C>
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N>Ca>K>Mg>S>P, C 17 e iy, 45 40 19 1 i AR sh i [ 451.66—457.75¢/kg, N I S AT C 22 1R
K, B ST 6.74—11.27 o/kg, HAE <R <M, WIER K B S B RN 0.98 g/kg, Ca F & & FH
T K FEAVEARGA S 4.67 o/kg, IRHRIATEY) PIME TR & & BT REITCEWNE 2 Ps, BT 0.1
o/kg, WERICE S B A/ PIYIF : Mn>Fe>Zn>pb>Cd>Cu>Ni>Co, E4EICE Cd 1S H KA 0.0136
g/kg. C/N HIFRFESZ :B0(66.96) >H (63.48) > (40.62) . BRAEFR S I W BT HILIT ) 3 Ak B8 A5 G, TR A8k
PR R o3 fft SR A Fe 2, 3% 2 38 0T LU HYIRSSHIRTE DR R 4143 1 0 2 i 22 0 AR K, €L > SR>
Ko N>t H L, MEITER Ph & £1(0.0343 g/kg) > (0.006 g/kg) >H(0.003 g/kg) .

®2 ER-DERBEZTHEAEVASFSESE(CFYHEbRERE)

Table 2 The nutrient content of different litter fall components in camphor tree and masson pine mixed forest

JEZ Flement £ Branch M Leaf A Fruit £r3F Total
/(¢/kg) /(g/kg) /(¢/kg) /(g/kg)
C 451.6586+10.5458 457.7526+12.6555 457.4454+12.4746 1366.857
N 6.7448+0.5164 11.26980.8686 7.2058+0.8046 25.2204
S 0.8593550.1784 1.3739+0.0997 0.6460+0.1731 2.879255
P 0.212020.0252 0.40090.0767 0.4044+0.1196 1.0173
K 0.9790+0.2769 2.1865£0.2372 3.06801.2317 6.2335
Ca 4.66710.1719 3.7450£0.2275 1.6302+0.3169 10.0423
Mg 0.4865+0.0413 1.4164£0.4690 0.5939+0.1389 2.4968
Fe 0.6008+0.0266 0.3694£0.0330 0.2296+0.0264 1.1998
Mn 0.6420+0.1320 0.9690+0.1066 0.4549+0.2066 2.0659
Cu 0.01020.0015 0.0113£0.0047 0.0127£0.0058 0.0342
Zn 0.0435£0.0023 0.0361£0.0008 0.0213£0.0019 0.1009
Cd 0.0136+0.0005 0.00810.0007 0.0066+0.0008 0.0283
Co 0.0034:£0.0003 0.0046+0.0001 0.0029+0.0003 0.0109
Ni 0.0017:0.0006 0.0043£0.0018 0.00820.0020 0.0142
Ph 0.0343£0.0057 0.0061£0.0005 0.0034+0.0005 0.0438
£t total 15.2983 21.8014 14.2879 51.3876
C/N 66.96 40.62 63.48 —

2.4 JEWASH BRI

BRI TE Y53 00 e AR PO T HIR A A IH R i TR W35 20 0 U 3 S 4225 Ml o528 3 b g - 49 2R
5 PRI I 355 A 2 R PRV W ) A R OT R SR . o R TR A S E BT

TR - B FRAA TR S MRAS 20 43 () 97 43 IH 3 s N 3R 3 i/, R i -5 R A TR S PR Vi 0 45 37 3 IR I 1) B iR
93.2750kg/hm* , IR ACHRITE W) T2 53 VA 3E 1 K/ BT FFAESE : N>Ca>K>S>Mg>P > Mn>Fe>Zn>Pb>Cd>Cu>Ni>
Co, 337 AR B ERAE 2 1 (72.5336+7.0757 ) kg/hm” >K (18.6049 +14.5030) kg/hm*>F (2.1365+
0.4530) kg/hm*, IRAZHRH N (4RI I6 0 (46.7748 £3.6380) kg/hm?, Fod 8 75 A N T8 B8 K
(37.4947+2.8897) kg/hm’,
3 &g

(1) AHFSE s - 5 R AMBE ACHIR T Wi S it b A H A8 (b 52 B W i A8 A ith 4 R g A i R R IS
AW AU TR A I R AR P 2, AR -5 R AR SC AR (R U Y ) e i 1 ) AR A 35 T % 1Y
H ARG AR, RS - T AR S AR I T B i B TS 2 W 0 R R 1 U v 0 B, R AGTE 8 A
YRR T AR K W (4 SR [RAE AT R X o WA i 8 ] 9 AN AN 55 IXURI A5 0008 PR A G 3 2 A 1 2 385 7
FIRE

(2) ARBFFE h A - T R AA R S PRAE 75 4 S i h 4634.723kg/hm? , VR R BT 4 LA K, PR 74 i o5 o
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V& N EER FO ) d5 g, FERVIN U AR U R 7 1 (71.78% ) > Y812 (26.24% ) > IR ¥ WE TS (8.46% ) > v R

(3.23%) .,

£3 ER-IEREZHEESHFRSREE CFHELbRERE)

Table 3 Yearly nutrient return of different litter fall components in camphor tree and masson pine mixed forest

2% Element 53 Braﬁnchi - L‘jaf ) oS Fr}lit ) At 'Iintali

/(kg-hm™%a™") /(kg'hm™%a™!) /(kg+hm™%a™!) /(kg+hm™%a!)

N 8.2027+0.6280 37.4947+2.8897 1.0775+0.1203 46.7748+3.638
S 1.0451+0.2169 4.5709+0.3316 0.0966+0.0259 5.7126+0.5744
P 0.2578+0.0307 1.3339+0.2551 0.0605+0.0179 1.6522+0.3037
K 1.1906+0.3367 7.2746+0.7891 0.4588+0.1842 8.9239+1.3100
Ca 5.6759+0.2090 12.4596+0.7568 0.2438+0.0474 18.3793+1.0132
Mg 0.5917+0.0502 4.7123+1.5603 0.0888+0.0208 5.3928+1.6313
Fe 0.7307+0.0323 1.2290+0.1098 0.0343+0.0039 1.9940+0.1460
Mn 0.7807+0.1606 3.2237+0.3546 0.0680+0.0309 4.0750+0.6100
Cu 0.0123+0.0019 0.0376+0.0158 0.0019+0.0009 0.0519+0.0186
Zn 0.0530+0.0028 0.1202+0.0028 0.0032+0.0003 0.1764+0.0059
Cd 0.0165+0.0006 0.0269+0.0022 0.0010+0.0001 0.0444+0.0029
Co 0.0042+0.0004 0.0153+0.0004 0.0004+0.0001 0.0199+0.0009
Ni 0.0020+0.0008 0.0144+0.0059 0.0012+0.0003 0.0177+0.0070
Pb 0.0417+0.0069 0.0204+0.0016 0.0005+0.0001 0.0626+0.0086
A1 Total 18.6049+14.5030 72.5336+7.0757 2.1365+0.4530 93.2750+9.2066

(3) Fftf - B AN SRR W 53257 & 22 AR K, KT &R & 2 R/MIIUY : C>N>Ca>K>S>Mg>P
R TC R & B /M IT : Mn>Fe>Zn>pb>Cd>Cu>Ni>Co, 7%k K i & 54 0.98 o/kg, Ca & ERE T
K,P & il 1.0173 ¢/kg, FEPIHRUEITCR NS EINT RKEICR, HASEE W/ NFREITE,

(4) Mo E SRR AR IR K/N S EFRITER & K/NE 3, IR E Y37 73 5 348 15 1) K
NP HFAE A . N>Ca>K>S>Mg>P>Mn>Fe>Zn>Ph>Cd>Cu>Ni>Co, #5243 57 43 V3 ik W RRE 2 . 1 (72.5336
kg/hm?) >4 (18.6049 kg/hm*) >H(2.1365kg/hm*) , 6 Fi K ITCE MR ITL BT A C>N>Ca>K>Mg>P
4 itig

AR - By AN TR A AR 0 U 7 ) e 1 0 AR Akta 3 5 e 9 i 0 H AR AR B A AL, (HE S ST
AT SR R W AR 6 AN TR 75 0 (A 25 B 9 v 8 9 T 1 72 Ak il 2 b 0 A (R T 0 R i 4R T
BCE IR R - AN S MO Se BRI |, PRV R T o LUGIAS K, AT 26.24% 11 B3 B SR ARAPROR BT 0 %
Wy o H B3 Rk 309% DL Y TR ASHRIE VR P G KN B AL LB, A MR B A R R R AR 2 A O
5 MEHEFARKASCER , KRR 25 AR B i 3G, 22 YmrE i ds 225z B RFEn %
MR, DRI AE R G B 2 0 1 7% e e K, AN [ bk bt DR A AR o ) 1 SR 2 0 2 S, 25 S B W ) % it
AIATR] TR — AR TR A 3 ) 8 9 e I 2 AR, i = B TAE SR A

AT AR - T AN R S ARAE 75 4 il 4634.723kg/hm? TR A MR AL T30 HHs B (R B85 opy | g4k
AR (50—100m) , 6L F 8, W2 8, 36 4 ml U 48 R V& 19 8 i B K T /N 2% 22 08 J ME AR (670.6
ke/hm®) , ZAFEH(1074.8 ke/hm?) , TEHARA(1436.4 keg/hm?) |, FEM-LT AR (18375 kg/hm?) ' | Wi 444
ST AR o I LR S HRG H 2k B PR G AR 95 9 Bl 8450 kg/hm® 7 B IR KT S0 IR A AR (4634.723
kg/hm?) | = ZE PR A i 1L A F R WA IR R, L2 5 KU M) LA 5 AR SRS AR - 1 EE AT 28 AR
B4 8 V% P S 2 TR T UK AT 2 A AL RS v Al 14 4 R 95 4 A (3260 kg /hm®) P2 R DAL AT LI AR
X R 7 1 ) M) LA Bt VA ()38 I, R P O s et iR T

JHTEYITR N B & KN BT RE 00 2 U8 5 ) 0T A R [ Bt Sz e s A kb, - B8 A E D 00 M iz AR AR R
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GEEWEE T RCEY B FRBORGL ™ JEHOE , AR AR LR N RS BRI A V8 T R A KR
BRI A v TR 22 T VA A PR 2 3 R VRV 1 K BT T 25 % TS 194 5 A X AR
E AT P SRR 1.0173 g/kg, 72 T P 2 al fEAIHITCER , U8 7l RE MR e B 2T 14 i LATE RR 1
TR BRI Fe B0 AL AL U BOMEVA I ) WA RR R SO IR B , AL ) T 5 X A AL, (A A0 A e 110 5 0
Do RS- I RRAMRASHR P & AR T AR AR 2.4136 g/kg'™ o PRVE Y B TR 0 & AR TR E
JLER, HARShREE d/ N T REICE

x4 FEREFENE
Table 4 The amount of litterfall in different forest types

A Species 1K Elevation/m AEPHIE Y Litterfall/ (kg/hm?)
FEMERR Betula ermanii forest 900 670.6
TEFEHK Spruce-abies forest 880 1074.8
JEMAAIK Larix gemelini forest 620 1436.4
WE T LLAAMR Pinus koraeinsis forest 540 1837.5
WA B D B AR ACHR C.camphora and P.massoniana mixed forest 50—100 4634.7

A EFRICR AR B K/ E TR SR R/INE— B, AR SCH SRR B0 3 AR I3 38 207
K C>N>Ca>K>Mg>P , 55735 2 S0 A4Sl LU & SR AR NSK>Ca>Mg>P 54 LR ] {H 5 b T 2
(9 T R RN B AR DU RD 3 B8 SR T BT —E(C>N>Ca>K) o ST A bR =B85 55 0% NP K 25
32.09 kg/hm* , H LR R MACR 219.61 ke/hm?® . ARSCEFFTRSCH N P K % EEEFRITE B E R 51.39 kg/hm’,
SRILLAL TR JE R B SR AR A R TR T, R SR I AR T2 BT AR B B A TR A,
o RRITR S MR S B S iy
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