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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>X 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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1 BRBIORBRERIT

CIERANTRERRAEROEMEMNR S (24°56'N, 117°14'E)@ M L&A 3L, BIR
200 - 250m HE E4. WA 204 C, FRKR 2001.2mm, F£FH 175.3d, FFHH
SRR 81.4%. EBMMMALMURIH. BSRB BRSOREERE RN E, BRAULE
(Castanopszs hystrix) + % 3% %5 (C. uraiana) + 41 83 35 Bk (Syzygium hancei) — ¥ 4 ¥ (Ardisia
quinquegona) + L5 K (Psychotria rubra)— B0t 3 A B (Pronephrium sm1plex) B B U 2 B,
 BEREE 90-95%, MBS 22-28m, FRENR, %WE& ﬁ#iﬂﬁ?ﬁm%ﬁﬁﬁiﬁﬁ

R, iElﬁnur EBNBASENRL o |
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Table 1 Some soil propertics of Hﬂu subtmpmi nm fgmt IR

HNE £33 HHLR OBK R wmeR

Depth of pH  Volume weight  Organic matter ~ C/N. Total N  Total P Exchangeable base (me 100g™" soil)
T soil {cm) . (g cm™) » (%) (%) (%) K Ca ‘Mg
0-17 4.78 1.036 3.27 16.21  0.117 0.021 0.179 0.098 0.225
17=35 483 1.096 2,13 15.84  0.078 0.018 0.159 - - - 0.065 0.175
35-80 5.14 1.159 A] 49 17.64  0.049 0.017 0.157 0.054 0.102
2 MR 5%
2.1 #H

1987 4£ 1 A —1989 4 12 A L =F TMR LA MEHL TR 20 MR BEIRAE
¥, BPOREBER X Im’, FAR 25em, EHRE, BFESTFEM20-25cm &, KF
HE. B 5d WREBY—W, 28 6K, RTEAHE—itR, FOHEEBELR). R EE
BE) NG, KTHEREYRRENEESHAHE3.6.9 0 12 A BN Ta#
7. AARELEEBAER, ELRER0.5x 0.5m’. SUCRENTHBMBHHIEILER 10 M
HBRBREY, ok EEBLER). R EEHRFIMEDMMSTR. ERESS ST 105TC
HTFEEEME KR, FBURES RS, T 60 CHT, BT 60 SHETMAN. 1R
BRRETRAaBRMERSHE, 20-17.17-35M35-80cm =BRE, FAxBetWAR.
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RFBAAIIERED, JHMERATIAE, LR SANERAZIE 2RWER
IR - MR RS ENWERAMM -EDTA B, RFRUSERBEEMER
B 5. SO R A LTS R A MR R T pH AR, Kk 2,501
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#mi&kﬁﬁ’ﬁm& 1AR2. : ' S T T B AR

AE1AR, EHEK—E R
RARHSEYEAN EBERTE
© RESSR, AHEHE, BIK
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SBEERA RS HNRBEABE
291.2.09.1.40 1 1.14 4 P B
C>R=%> FASREY
B A G5 51 B RAE A 48 2.26,
1.79.1.74 7 1.49 %, K H I >
H>F>n, SASRESRA
5 BIRBALA 436 7.92,4.78,2.23
M1I7F%; Cafi Mg HR > 0
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A ot Leaf |
SRABESBRRIEA B 4,19, /M*Fw"
1.66.1.59.1.19 1 2.21,1.60, 1.42, W/‘\amm
L1848 KRAAR > B> 7 > i
W, BENBEERADIHRE EEEEERA L

1% B 4 89 2.60. 1.52, 1.33#0 1:15
f%. N.P.K.Ca.Mg B4 & &5 5
£0.5-2.3%.0.02-0.13%.0.1 —

B &I+ Content of ash (%dw) cooo ',oc
N s i

| MRER SRR Y KRR S R (%dw) (1987),
Fig.1 Content of main elements and ash in ‘various: fractions
of litterfall of Hexi subtropical rain forest (%dw)

1.0%.0.1—0.5% #1 0.1 -0.3%, K4H2-5%. :
NBHEDEASOTESBRLFEANMPCFYESR (& 2), N E%Aﬁﬁqﬂ%ﬁi@}%ﬁﬁ
PEBEE, SHTEABRA/MEKNI N>K>Ca>Mg>P (3 Ca=Mg, # Ca>K). #FFH
HAh, EREXRANES>SHSESH, PES>SE>H>HE, KE>H> &> H, Ca
o> >SS R Mg =E>H>R, KoM > >R >H. BHRAZEYSERT
RA4BESARASKAEERRN LRMAHTIR. AOBTFREYN, B%YP Ca WERAT K
FRRER, ZHEHAZYRECKLEAH Ca>K(LEEAMBNFHFRCa>K)S XA 4
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G4 KHAERT Ca, ﬁﬂﬁé%ﬁﬁ%iﬂ%ﬁﬁ:. BRATBAEREALHRYE Ca FRIEF X,

32 HHETAZYWEEN.P.K.Ca. Mg %2 RRUASRHRRALERNTREKA EANNTHER
HEERRR Bahas . Table 2 Weighted average content of main nutrient elements and.
ash in litterfall of Hexi subtropical rain forest (%dw)(1987)

BHAZRYTESBENESYRHTH, _
, -Eﬁﬁi*ﬁ%ﬁ%%iﬂ%ﬁﬁ%* WEWLierall N P K Ca Mg RiAsh
o %ﬁ#ﬁ#ﬁﬁﬂﬁ%ﬁﬁ%%ﬁi 7 fEFlower. 2065 0.134 0470, 0326..0.240 4178
S MFruit © o 1128 005 0780 0144 0147 - 2792
S ﬁﬁg%ﬂ%m 1987 1989 = q‘:xr‘ﬂ}ﬁ o aaréhéh 0.797 “0.035 0305 0362 0.I58° 2157

g ﬂg: BRREI. NEITH, MRE M Leal '11"27 ooso?;osu?oaoz 0244 4377

YRR 4E B MR 5 510 87.41,3.82,40.80, 28. 81 zu 15. 32kg hm?, kﬁﬁ)&; 284, 57kg hm?,
[ SRR ERCK, N.P.K.Ca. Mg 95|45 & S0 73.4%68.0%.77.2%72. 0%
74, 5%, Rﬁ‘é‘ 79 T%; %Eﬁﬁ: Sﬁmﬁ%ﬁﬁiﬂﬁ 16-5 %, KIE ﬁ%ﬁ‘&d\éﬁ&:ﬁ

: ! 3 ﬁlﬂﬂﬁﬁ#ﬁﬁ%i!‘#x*ﬁﬁm ; .
“Table 3 Annual amount of mairi nutrient elements in literfall of Hexi sai‘bn'opml fain forest ks hm“ir

"B . BE ® R & E® . B
Item ‘ Flower fall Fruit fall -Branch fall  Leaf fall Total
ﬁtﬁzﬁ 2188 (289) . 2458 324)  1917.5 (25.30) ~ SI969 (68.57) 7579.0 (100.0)
N 4.53 (5.18) 275 315) 1601 (1832) 64.12 (7335)  87.41 (100.)
TP 031 812 S 024 (628) 067 (17.54) 260 (6806) - 382 (100)
K 094 (230 1.94 (475) 642 (1574) LSO (7721) . 40.80 (100,0)
Ca 070 (243) - 038 (1.32) 6.73 (23.36) 21.00 (72.89) 28.81 (100.0)
Mg 0.51 (3.33) 032 (2.09) 308 (20.10) 1141 (7448) . 1532 (100.0)
4% Ash 9.17 (3.22) 727 2.56) 4121 (14.48) 22692 (19.74) . 284.57 (100.0)

5B eh¥cY & S IRAG T 4344 Numbers in parentheres indicate the percentage of each among the total amount

ETEENFERBESESANHHLE 2. NPT RKRAWENTVE, SHTRRKS
BIgEAN 1-2 X 11-12 AHHEZREM, W 3-10 ABEA, BHARSERAENRNA
5375 (B 2)#4, % 4 ARSLFENEE. ATAZYEANARSRRAT— SNt EW
& TEREEVRNANAEXARMA, 0Cate8—10 A4 A :ﬁi%iﬂﬁﬂc, Mg# 6-8 1
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fERE, MREAHTHS, HOWREMGER, KHE In ggigg;azmm mﬁxﬁ:
MBS R (B DITE, ERBAAML 0— 80cm FAMUBH, & N4 P AI3cHk K.Ca Mg
B9 AR 5> 504 6155.0.1611.6,566.0,116.7 #1 154.8kg hm?, ﬁlth, ZHAAEYH N.P.K,
Ca.Mg FERHEERR (R 3), 45 5RRLMEMBTREMRN 1.42%. 024%.7.21%,
24.69% 7 9.90%. FTBIAN, TIREREELA 1/4 ﬁmt Ca,1/10 3c#tt Mg M1 1/14 3284k K
ERABYH S 50,
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— 123456738 9101112 Fig. 2 The monthly distribution of annual amounts of litterfall, and
At Month ) the clements and ash in litterfall of Hexi subtropical rain forest
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Table 4 Content and amount of five clements in residue on the floor of Hexi subtropical rain forest

4 4 REnR % & Content (% dw) f#%8 Amount (kg hm?)
Fraction Residue .
ks hm?) N P X Ca . Mg N P K Ca . Mg
1t Flower 6.0 191 0077 0165 0085 0.8 011 001 0.01 001 001
£ Fruit 1119 . 1.15 0063 0322 0223, 0143 129 007 0.36 025 0.16
# Branch  1067.7 0.74 0037 0.172 0347 0170 790 040 1.84 370 1.82
" B Leaf 3076.4 148 0064 0243 0426 0236 4553 197 748  13.11 7.26
Bt Total 42620 S 5483 245 969 1707  9.25
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EREY RS BRUIASEY A RN 35-55%. XEAFASHFRATE, HEEELESEAE
MAREBRETENIBREAIAAER, MK BEMKETR, EMREY K FRUEMRTH
AEYhNa R, RERGYRERTESETE, ZERLRREYX—-FT+H N.P.K.Ca,
Mg TR BEIER, 551% 54.83.2.45.9.69.17.07#1 9.25kg hm?, FHREMHHEBERK,
4514 o5 BB 83.0%.80.4%.77. 2%.76.8% F1 78.5%.

3.4 AMAETHREHERNEBHEARSBEY .
HT= 2L Bg*gi»mx(ﬁanrﬁx, | %5 RRTAREH S HTREHHCROB IR

SRERBYRALYFHER) TUN Feas
BT R AL MMM B B4 (T) R 35 Decomposition constant,

LC Table 5 Decomposition constant and residence time of elements
?Eﬁ%iﬁ%ﬂd#ﬁ@ B‘II‘] X.L &8R4 - " on the ﬂoor of Hexi subtropical rain forest )
-ﬂ’jﬁg'%&ﬂzﬁgwﬂ,(:n(h%ﬁ — T B : . N P K Ca - Mg

164 164 435 179 189

REF (K= 1T)# 4%, hit@sm - BEEE ) Ui 061 061 023 056 053

REANTA S EFTRERHLREN

Residencc time (yr.)
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