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BEMRLAFRRBENEFTEDS
MBXH B K IRE KB

(RITRFFRBFVITA O EWR. BT 361005)

RE FETERIREXFEAIEERTRALABYNIEDE. SREY, AnH—FPHA%
UARASETRENSBRAFESE, MR FHIBH N>K>Ca>Mg>P(% R Ca=Mg. #H
Ca>K). i3 @%EWITEN, P, K, Ca. Mg RN EEHR, 4510 87.41.3.82, 40.80.28.81 0 15.32
kg hm?, K4 B % 284.57kg hm?, KPP UFEMERXBERA, 4 5& 5 BB 73.4%. 68.1%..77.2%.
72.9%.74.5% #179.9%; &LENFERBESEHABRYRNALSTH K, ARENSHHE. HHb
ﬁﬁig% N.P.K.Ca, Mg R X REBUER. 75K 54.83.2.45.9.69, 17.071 9.25kg hm?. AMITELE
AT HRMBERE, 5351% N0.61.P0.61.K0.23, Ca0.56 1 Mg0.53 4E.

XEiE WK HEY RSB

DYNAMIC OF NUTRIENT ELEMENTS IN LITTERFALL OF
SUBTROPICAL RAIN FOREST OF HEXI IN FUJIAN

Zheng Wenjiao Shao Cheng Wang Liangmu Lin Peng

(Research Center for Environmental Science, Department of Biology, Xiamen University, Xiamen 361005)

Abstract Study on the dynamics of nutrient elements returned to the forest floor from
litterfall in a subtropical rain forest of Hexi in Fujian Province showed that the contents of
elements in various fractions of litterfall fluctuated within a year, and the weighted average
contents of elements were in the order N>K>Ca>Mg>P (Ca=Mg for fruit, Ca>K for
branch). The annual flows of N, P, K, Ca, Mg and ash from litterfall were 87.41, 3.82, 40.80,
28.81, 15.32 and 284.57kg hm? respectively. The pool amounts of N, P, K, Ca and Mg in
residues on the floor were 54.83, 2.45, 9.69, 17.0 and 9.25kg hm?, respectively. The residence
time of the five elements on the floor was 0.61, 0.61, 0.23, 0.56 and 0.53 year, respectively.
Key words Subtropical rain forest; Litterfall; Nutrient flow
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HABEIR, WERHKERD KA. 1962 F, BEREREFEMBR S N TRAFETHRRL A
REPR, IRKEHNHERNTRERFRAZFHAREES, RAEENRERTMNE.
AXRZAKREBZRAPR RN —HI), TRRITERBZRESIAFYHNAESE, HBERHER
AR BRI ARAE, BB FHREE.

1 BRSO R REVE FF1E

THABBETEZABTOEHEAE S Q4°56'N, 117°14’E) & E& MW, wiR
200—250m AR B3 e, FFHRE 204 T, FFEKRE 2001.2mm, FMH 175.3d, E£FEHH
MIBE 81.4%. ZHHPMREAFMURTIH SR BRSO EHRLNE, RO
(Castanopsis hystrix) + %% (C. uraiana) + £ 8% 5 #k (Syzygium hancei) — B 4 ¥ (Ardisia
quinquegona) + JUT K (Psychotria rubra)— 3.0t 3 A B (Pronephrium simplex) f 8% 7% 28 R1B-9),
BHELSREI0-95%, EEER22-28m, FEFE, SHEL. ZHRIRAILERERETRY
RLE, B 1.5m L, FEAEAHEDERI.

1 NRTAHEREED IR ER

Table 1 Some soil properties of Hexi subtropical rain forest

s ok 3 E3 FHLE AR Bw Xt

Dcpth of  pH Volume weight  Organic matter C/N  Total N  Tota] p Exchangeable base (me 100g™" soil)
"~ soil (cm) (g cm?) (%) (%) (%) K Ca Mg

0-17 4.78 1.036 3.27 1621  0.117 0.021 0.179 0.098 0.225

17-35 483 1.096 213 15.84  0.078 0.018 0.159 0.065 0.175

35-80 5.14 1.159 1.49 17.64  0.049 0.017 0.157 0.054 0.102

2 B 5T

2.1 ##

1987 4F 1 A — 1989 4F 12 H % 4 = F TR LA R AR BEAL IR B 20 M5 R %
Y. BORERTER X Im’, fAF 25cm, ERESE, AMFEETER 20-25cm &, KT
WE. 8 5dWBRAEY K, 2A 6K, RTFEAHL—itR, HoHFEEELFE). R (B
) b MENANESY, RTHREREDHN S ERS WA RE 3.6.9 M 12 A48 T
7. AKRELE 2R, ELREF0.5% 0.5m%.. SRRENTUEAKLIEILER 10 £
SURFLE Y, S EBEBER) . R (BERTF)MBENAMENMTE. ERESSSHRIEET 105T
BT EEHERMESKE. FENEREEMTHS, T 60 CHRT, THERMT 60 SEUMAN., 15
BRRE RN GFREMEWELN, 4 0-17.17-35M35-80cm = )2R4%E, FHMETIRAE.

2.2 ﬁ#ﬁ?‘:‘%
HYHRKSARNERARRKA LR, BN ERAEELEE, 9.5 80 ERA
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JET RS 6 R, IRAAME R FRLEE., S SANERATARY, L8N ER
FIRRYR - 4RTE t Gkl i bR LAY W B SR AR AR -EDTA B2, T R4 6 6 Bk il e &8
Btk 65, B B LRI R M E S A A B vk 3% pH BRI, K B 2.5 107,

ZE B 5518
3.1 FAEMEEHES N.P.K.Ca. Mg TEERKSEE

RE 1987 F 4 A MEY S A FEISTATER, MBERTHRAEYRHASTEREER
FroLE BRI & B LB 1Ak 2,

af Leal 2.4

/)I\@ 1 —]‘JLH }:(7?*%—4?*7.4 ']--;: \_/\\\—/\/N :;: \/\N JE Flower
RIAAGMIED S A FHEEFTE oo Y
Esr&4, HARME, Kk sl N/ > o or .
. R et sk
ANRE > R >0k > 2, &4 0966‘— — /\___Pg 3:3— = ::'f;’g
SEESRA WA BIRRIEA B Ik L °T P
_n]r_‘;L{J i U T T O B A T B I S T O O O 0 B B
1234 56789101112 12345678 9130111

2.91.2.09.1.40 %1 1.14 4%; P H4%
>H =1%> 0 BFHdokEd
B H 4 3 & AR A AT 2.26.
1.79.1.74 71 1.49 %; K X4k >
Ho>H>u, SHSnREEAR
4 BRI A 349 7.92,4.78.2.23 o1 3
M1974%; Ca 1 Mg RHE > 1t
> b >, %415 Ca. Mg B
SEANENFIEREH A 4.19,
1.66.1.59.1.19 #1 2.21.1.60.1.42,
118 %, K s >t > Tk >
, SFHSEREARA B NEE
fi A 43 89 2.60, 1.52, 13381 115 B AREA T EE B TR RIS AR (Yedw) (1987)

x 4 B . . .
ﬁ:“ N.P. K. Ca. Mg Y& ﬁﬁsu Fig.l Content of main elements and ash in various fractions
£05-23%.002-0.13%.0.1— of litterfali of Hexi subtropical rain forest (Yedw)

1.0%.0.1—-0.5% 31 0.1 —0.3%, K45H2-5%.,
MAEDHEAN N TEIREFEEANMECFHESR (% 2), NESIMHAPERYERR,
KRR, SHTEARR/MEIRI N>K>Ca>Mg>P (BB Ca=Mg, $ Ca>K). EXF
Horeh, GRERANAE >SS B SH, PES>HE>H >4, KE>H> 7>, Ca
MH>H>> 2, Mg =7E>8>8, K" > %> 58> 8. ZENAEYEERET
ESBRESERAFZALMBEARAMN IREHTR. ROTRER, HEYP Ca EREAT K
FRABER, ZHEAAFYBRELEELAN Ca>K(LERF A MR EHIRCa>K)5, HAH

SL ¥ & B Content of clement (Yadw)

o
i d-, in T
rTTIrrmr T 71

/I.\’W o Leaf
=t dilA 5 Fruit
N 4E Flower A /'
. K FEEY

o 4 P t4 Brunch

o
T

— v

K5 Bt Content of ush (%dw)



A MXHE: FREUREBFHRAFED RIS ‘ 41

FKHPERTT Ca, XAfEEZHRALRERYE, BAUTEMEREERECa§ ﬁﬁﬁaé

3.2 HABITAEYAZEN.P.K.Ca. Mg ®2 nREASTAHABENIEERTRRASZEAMBEHNLR
HEERBRAGE Table 2 Weighted average content of main nutrient elements and
ﬁﬁﬁ%%m?"ﬁ%ﬂﬁ%%ﬁ%;}@] ash in litterfall of Hexi subtropical rain forest (%dw)(1987)

EHRMNAESRSEHY S LEYRERP, W& Literall N P K Ca Mg R4 Ash

BERTEEAEYARNELE. & € Flower  2.065 0.134 0470 0326 0240 4.178
_ T Fruit 1.128 0.105 0780 0.144 0.147 2792

) = Ny7 . — A= X 3
ﬁb?ﬁ’é%%*m 19871989 =¥ 5 , # Branch 0797 0.035 0305 0362 0.158  2.157
8, ERRF3. AFTITH, MRLE i} Leaf 1227 0.050 0.611 0402 0244 4377

P AL N P. K, Ca, Mg JLE# i3 H7%
SV 05 4F PE LR 4 5 % 87.41,3.82,40.80, 28.81 A1 15.32kg hm? JK4rE N 284.57kg hm™,
R IR AR R ER A, NP K.Ca. Mg 51 4% B SR/ 73.4%.68.1%.77.2%.72.9% #1
74.5%, KHMdT79.7%; WEHRFEHIK, SHITEEHEEN 16-24%,; &1 ER& SB/MI LG,
£3 NETAFTERAENEIEERTENERRR

Table 3 Annual amount of main nutrient clements in litterfall of Hexi subtropical rain forest (kg hm?)

T8 % 1t &R E K % Bt

Item Flower fall Fruit fall Branch fall Leaf fall Total

MER , _ ; '

Litterfall 218.8 (2.89) 245.8 (3.24) 1917.5 (25.30) 5196.9 (68.57) 7579.0 (100.0)
N 4.53 (5.18) 2.75 (3.15) 16.01 (18.32) 64.12 (73.35) 87.41 (100.0)
P 031 (8.12) 0.24 (6.28) 0.67 (17.54) 2.60 (68.06) 3.82 (100.0)
K 0.94 (2.30) 1.94 (4.75) 642 (15.74) 31.50 (77.21) 40.80 (100.0)
Ca 0.70 (2.43) 0.38 (1.32) 6.73 (23.36) 21.00 (72.89) 28.81 (100.0)
Mg 0.51 (3.33) 0.32 (2.09) 3.08 (20.10) 11.41 (74.48) 15.32 (100.0)

K4+ Ash 9.17 (3.22) 7.27 (2.56) 4121 (14.48) 226.92 (79.74) 284.57 (100.0)

15 EdE & B RAY S5 Numbers in parentheres indicate the percentage of each among the total amount

ENENEERBELFEANSHLE 2. AFTRARFHEHSWE, SHITERKS
BHRAN1-2K11-12 AHHIFIEERD, M3-10 AfEA, BNBERSEREVENA
S (B2, E4 HRREFENEE. ATHERYSANTESRAA —EN s, Bl
BRNREENENASIEIARAA, MCaEd-10 HRMWARASMEARK, MgiE6—-8 A
B A S mENHIE.

e, MRETREFAMS, HYHREMER, KEHE Im BHEBEZ AP, Rt
BI85 DS, B2 WA 0—80cm ¥ L1 E T, B N, B P Mkl K.Ca. Mg
R REAE RSy 5120 6155.0.1611.6.566.0,116.7 il 154.8kg hm?, $E, EZEAEED H N.P. K,
Ca.Mg TEMEEME (E3), FHINSRATMWEMNITEEMER 1.42%.0.24%. 7.21%.
24.69% M 9.90%. FLLIAYK, LEEPEENFH 1/4 it Ca.1/10 ZZ#HtE Mg Ml 1/14 ZZHHEK
EREYTSERER.
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Fig. 2 The monthly distribution of annual amounts of litterfall, and
the elements and ash in litterfall of Hexi subtropical rain forest

3.3 HitBREYN.P.K.Ca Mg TEIERER

IR YRR E YR E TR, KA BRENNEEMT R, RE—FHARZFEA
WEMSRER, MBLERFRARFREAYEAS P N.P.K.Ca. Mg £S5 & X8 Rk 4.
F4 DRLA/BEHRERRDAD S HAROSRE AR

Table 4 Content and amount of five elements in residue on the floor of Hexi subtropical rain forest

# 5 KR A& Content (% dw) ik Bt Amount (kg hm?)
Fraction Residue

(kg hm?) N P K Ca Mg N P K Ca Mg
1t Flower 6.0 1.91 0.077 0.165 0.085 0.184 0.11 0.01 0.01 0.01 0.01
% Fruit 111.9 1.15 0.063 0322 0.223 0.143 1.29 007 . 036 0.25 0.16
A% Branch 1067.7 0.74 0.037 0.172  0.347 0.170 7.90 0.40 1.84 3.70 1.82
It Leaf 3076.4 1.48 0.064 0243 0426 0.236  45.53 1.97 7.48 13.11 7.26
Hit Total  4262.0 5483 245 9.69  17.07 9.25

A 4TTH, ZHEABFIREYEZHASTPHARTEMN AR EFAEYHRHAS TEERMALL,
KA NP .CaBATHEMN, REMKMMgERBRXTHY, PEREFEME; RERKCa
FRATER, NMg EREZERME, HAURANREYTESBRTAZEY, HH KT
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EREYPERNNAZYFERNIS-55%. XERRAAHHARTE, HEEELESEAK
VSR ABPETENIBHENTFAEX, NKBHMHEATE, EMREYK SBEHUERTH
REYTHER. RERBVERETEIRITE, ZHEMBEREYX—FT+H N.P.K.Ca,
Mg TEMNREUER, 2510 54.83.2.45.9.69.17.07#1 9.25kg hm?, @M heEEERK,
& G EEH 83.0%.80.4%.77.2%.76.8% 1 78.5%.

34 AMTETHRAMRNABNEORABEY

B T= b 3% BRI T 358 %5 HRTAHEH S HTRERHLRN D RRHTRAREY
LCZ Table 5 Decomposition constant and residence time of elements
iﬁﬁ%ﬂﬂ%%ﬂ‘]ﬁﬁg BtE], X L ﬁﬁ'jyﬂﬁ ' on the floor of Hexi subtropical rain forest
WHREYEFHAEYR.C.QRRA—TX N P K C Mg
AHEREDRAENFHER), TUH Fwan o a3 1 s
%%i?j—f({ﬁﬁﬂﬁﬁm ﬁﬁ B3 i ] (T) &ﬁﬁ Decomposition constant
B (K=1T)HFERNY, Gt hf FEHEE 061 061 023 056 053

Residence time (yr.)

BUHMFHEMK S MEF IEERKBEEN
WA EMSEERES. NESTRKTESEBER, EABE B RIERE, N.P
g, wE Rk, aEERENK>Mg>Ca>N=P,
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