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Litter production and nutrient return in two natural forests and a Cunninghamia

lanceolata plantation in Wanmulin Nature Reserve
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Abgract :Littefdl represents a mgjor biologca pathway for dement trander from vegetation to ils. Seaond varidionsin litter
production and litter nutrient return afect gand nutrient cycling. Although condderable data exig for litter production and nutrient
cycding in different fores ecosygems o theworld , reletively few sudieswere carried out inforetsof outhern China. The primary
purpose of this sudy was to determine litter production, seaoond dynamics and nutrient return in two naturd forests of
Tsoongiodendron odorum ( TSD) and Altingia gradlipes (ALG) , and an adjacent 29-year-old plantation of Chinese fir
( Cunninghamia lancedata, QUL) in Wanmulin Nature Reserve inJianou, Fujian, during a period of 2000~ 2002. Mean annual
total litterfall over 3 years of observations varied from 4. 63 t- hm™ 2 inthe QUL to 6. 74 t- hm™ ? in the TSO; o totd litterfdl , the
let contribution ranged from 62 % to 69 %. Littefdl in the AL G showed an uninpdd di stribution pattern with a peak in March
or April of each year , while for the TSO, the litterfal peaks occurred in March and June Augug . Litterfdl inthe CUL peaked in
March (or April) , June-Augus and November (or December) |, respectively. The rank order of the three forests, according to Ca
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and Mg returnsfrom totd litterfal , was different from the order when rank was according to totd mass of litterfdl. The highest
annua Ca returnsfrom total litterfal were noticed in the CUL. The amountsof N, P, K and Mg potertialy returned to the soil
were the highegt in the TSO. The led fraction provided greater potertid returnsof N, P, K, Ca, and Mg to the il than other
litter fractions. The results of this Sudy denondrate thet naturd foress have a grester capability for maintaining ste productivity
than the nonoculture coniferous plantation due to higher amount of aboveground litter coupled with grester nutrient returns;

therdfore conservation of naturd foreds is recommended as a practicd measure in fored management to redize sudainable
development o foredry in mountainous areas of uthern China.
Key wor ds:litterfal ; nutrient return; Tsoongiodendron odorum; Altingia gracilipes; Cunninghamia lanced ata
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Table 1 Fores characterigics and soil properties o the sudy sites
Porameters Fores type™
T30 AL G QUL
Sand characterigtics
Sand age (@) 120 150 29
Mean tree height (m) @ 28 28 18
Mean tree diameter a breast
gt (cm) @ 22 452 183
Sand densty (gem- hm™2) @ 298 235 1117
Sand wlume (m?- hm™2) @ 423 406 425
, Biomass o shrub layer 6.12 458 189
(t-hm™9)
Biomassdf herb layer 0.75 06l 223
(t-hm™?)
il (top 0 20cm depth)
Buk densty (g-cm” ®) 0.92 090 120
Organic matter (%) 4.1 6.3 2.9
N Totd N (%) 0.15 0.17 0.08
P Totd P ( %) 0.04 0.04 0.04
N Hydrolyzable N (mg: kg™ %) 140 164 93
P Available P (mg- kg~ %) 242 167 2.47
* (1) TO, Tsoongiodendron odorum fores ; AL G,
Altingia gradlipes fores ; QUL , Chinese fir ( Cunninghamia
lancedlata) fores; (2) Only dominant tree gecies is
cons dered
N, P, K ,AA-
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26
LD (p<0.05)
3.1
3 4.63t- hm'* 6.74t-hm*( 2) 2
, 62% 69 %,
11% 26 %, 12% 22%
2 3
Table 2 Quantity (kg-hm™2-a" ') and proportion in the total (%, in parentheses) o litterfall in the three forests
Led of
Foreg type  dominant Led o Subtotd of - Sl brachdf  Brarch o Subtotd Hower Fruit Miscellaneous Tota
w wedes other trees” lecf cominant edies other trees? o branch
TO 1709 + 160 2977 + 282 4686 + 318a 447 + 68 273127 720+ 105b 239+103a 69+28b 1023+458a 6737 +586a
(25) (44) (69) (7) (4) (11) (4) (1) (15) (100)
ALG 2421 + 463 1663 + 417 4084 + 313a 762 190 106 + 48 868+ 154b 116 +50b 118 £60ab 1159 +262a 6345 + 480a
(38) (26) (64) (12) 2 (14) 2 2 (18) (200)
QL 2879 + 256 2879+256b 1215+81 1215+8la 76+11c 144+43a 317 £60b 4631 +415b
(62) (62) (26) (26) (2) (3 @) (100)
3a + , p<0.05; 1) Values are

means *s.d. o 15 trgps per plot over three years; Means followed by different |etters on the same colummn indicate Sgnificant differencesa p<0.05; 1) Other
tree Peciesindicate those eciesin the tree layer , except dominant tree pecies; TO,

Tsoongi odendron odorum forest ; AL G, Altingia
gradilipes fores ; QUL , Chines fir ( Cunninghamia lanced ata) forest
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2 4,17
(Bong.) Carr.)™® s
[17,22,23]
3 3 (t-hm 2.a™1) (kg hm™ 2.
a )
Table3 Annual mass(t- hm 2- a” 1) and nutrient return to the fores
floor (kg: hm™2-a” ) from total litterfall in the three foress
Fored type
0 ALG QL
[24] 3 6.74+0.59a 6.3510.48a 4.63+0.42b
N 70.41+7.3% 50.09 +5.61b 34.89+3.73c
4 P 3.93+0.45a 2.67+0.33b 2.39+0.25b
K 20.83+1.99a 12.89+1.32b 12.52+1.29b
[5.7.9] Ca 24.87 +2.81b 20.04+2.12b 49.42 £5.38a
Mg 12.59+1.13a 7.72+0.75b 8.02+0.81b
3 3a +
(6 8 ) ) , p<0.05. Vadues are means +s.d. o fifteen traps per
25 8,9 . ) N
(21 (8.9] plot over three years; Lettersin each row indicate sgnificant differences anong
2 (4 5 11 12 ), foreds (p<0.05); TO, Tsoongiodendron odorum fores ; AL G,
8 Altingia gradlipes fores; QUL , Chinese fir
[18] ( Cunninghamia lancedl ata) forest
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Fg.3 Nutrient inputs of litter fractions as a percentage of the same dement input in totd litterfal from the three foress
TO: Tsoongiodendron odorum forest ; AL G: Altingia gradilipes fores; QUL : Chinese fir ( Cunninghamia |anceol ata)
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[13.26]
N P , N P (9] 8l 2
N P ( Castanopsis kawakamii) e ( Pinus
massoni ana) * ( Castanopsis eyrel) o1
, N P
N P N P 62% 70% 52% 63%,  Moroni and Smethurst
(27l el N P (N P
58% 53%) , N P
N P
N P e :
(18]
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