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Biocycle of nitrogen in a Cyclobalanopsis glauca dominated evergreen broad-

leaved forest in East China

YU Ming-]ianl , XU Xue—Hongl , LI Ming-Hongza FU Hai~L0ng1 (1. College of Life Sciences, Zhejiang University,
Hangzhou 310012, China; 2. College of Chemistry and Life Sciences, Zhejiang Normal University, Jinhua 321004, China). Acta Ecologica
Sinica, 2005, 25(4) : 740—~748.

Abstract ;: The nitrogen cycling was elucidated in a about 40-year-old subtropical evergreen broad-leaved forest dominated by
Cyclobalanopsis glauca growing on red soil in Zhejiang Province. The samples of the organs in representative species in various
layers, litterfall, precipitation, throughfall, litter layer, and soil layer were collected. The concentration of nitrogen in plant
materials were analyzed by 2400CHN made by Perkin-Elmer Ltd. , and that in water and soil samples was measured using a
half dram procedure followed by colorimetric analysis. The results showed that:

The concentrations of N in the representative species ranged from 0. 49% to 1. 64%. The order of which in various layers
were liana and herb layers > understory layer™> tree and subtree layers, and that in various organs were leaf >> branch >> root
> trunk; overground parts > underground parts. The sequences of the concentrations of N in C. glauca were understory >
tree > subtree layer, young and highly growing > old organs, reproductive >> vegetative organs. Seasonal dynamics of the
concentrations of N in C. glauca in the tree and subtree layers showed comparatively stable, it was less high in autumn
(October) in root, branch, and leaf in the tree layer, and was less high in January in the understory. There hadn’t evident
changing regularity of the concentrations in of N in varying diameter classes. The concentrations of N in the litterfall,

precipitation, throughfall, litter layer, and soil were 0.74%~ 2.30%, 0.000038%, 0.00009%, 1.94%, and 0.59%

respectively.
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The standing crop of N in the plant community was 1025. 28 kg/hm?, accumulation amount in the litter layer was 224. 88

kg/hm?*, reserve in the soil was 55151 kg/hm®. Retention of N was 119. 47 kg/(hm®

* a), return of it was about 84. 13 kg/

(hm? » a), in which via litterfall was 78. 49 kg/(hm?® « a), via throughfall was 5. 64kg/(hm? » a). Absorption of N was 203. 60

kg/(hm® « a). Annual input of N through incident precipitation was 4. 88 kg/hm?®.

Three indexes of nitrogen cycling rate were used in this study, which were the representative of vegetation. Comparing

with other forest types, cycling rate of nitrogen in the community was lower than deciduous broad-leaved forests, rain forests

and mangroves; and was moderate among evergreen broad-leaved forests. Two indexes of nitrogen use efficiency were used in

this study too, practical definition of them were NPP divided by nitrogen uptake; and is the ratio of litterfall: return via litter

fall. Nitrogen use efficiencies mentioned above of this forest were 142 and 61, which were moderate among the forest types

cited in this paper. In according to the characters of the biocycle of phosphorous, it was concluded that the nitrogen availability

in the soil of this forest was not lower, and phosphorous not nitrogen was the limiting factor of the growth of plants in this

community.

Key words :Cyclobalanopsis glauca; evergreen broad-leaved forest; nitrogen cycling; eycling rate; use efficiency
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Table 1 Concentration of nitrogen( % ) in representative species of various layers in the community
B/ kA Bk /L e &
Layer/species (%) Layer/species (%)
FrRKE Tree layer W I A B Subtree layer
HF X Cyclobalanopsis glauca 0. 68 BFMX C. glauca 0. 62
¥k Lithocarpus glaber 0.53 X Ilex purpurea 0.49
tHfE Castanopsis eyrer 0. 59 B iz & Ternstroemia gymnanthera 0.58
W Quercus. serrata var. brevipetiolata 0. 62 K Loropetalum chinese 0.53
WRg Alniphyllum fortunei 0. 65 Wt 1 ZT Rhododendron simsii 0. 56
T K E Understory PEA Y M E A Z Liana and herb layer
| BHX C. glauca 0.96 FHEGHE Millettia dielsiana 1. 64
EWHZEEZ Camellia fraterna 0.77 B Woodwardia japonica 0. 97
5,28 Lindera aggregata 0. 83 & B Carex spp. 1.863
o B#A5 Vaccinium carlesii 0.76
¥4 Ardisia japonica 0. 90
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Table 2 Concentration of nitrogen of other components in the ecosystem( ;)

%Y Litterfall N ¥ B N conentration( %) %7K Incident precipitation N ¥ E N conentration{ %)

B XN C. glauca leaf 1. 81 ZF %7K Throughfall 0. 000038
A ERFE M L. glaber leaf 1. 84 Feab gk B2 Litter layer 0. 000090
HE S IEH M Leaf of other evergreen species 1. 48 L d¢ = Litter sublayer 1. 94
BB AR Quercus. spp. leaf 2. 06 F ¥ & Duff sublayer 2. 06
HEZEHFIEAMH Leaf of other summer-green species 1.73 H ¥ 2 Humus sublayer 0. 88
/DA5 L Fine | | 1. 27 .14 Mean 1. 59
K Hi#E Larger branch 0. 74 + 5 Soil
B Fruit 1. 07 Ao B A layer 0. 59
E v RE%EY Miscellaneous 2. 30 A B A layer 0.29
B A M Leaf of herbs 1. 61 B 2 B layer 0.22

D% ) Mean 0. 24
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2.3 BERIMRAZREF NHEERRKHES M
HYBEE T N W EIFERER 1025. 28 kg/bm’ , KA BMBESEWEMU . BINELHW N FBREFKE h, FEHBHEZE N
WREZEBELER . FYEFHIREBE/LFEHLENRAGE AHEEFTNBREEAP(NEBMESRAERN 0.40%) . (HHTE
Hy-HEER-LE-EPZEANMEYRERAPESLCRBER BEISHSFERRARERNAESRRER TS — aREAR
HEHHT. TEFPNHBFEER . SENMESREN I7-BU , KPP BEMERER A ERR . EBFENERRFESEEE
FEHERE D, TP RHTBRESREE N EAN—TERIF,
X3 AR NPHEREHESE
Table 3 Amount and distribution of nitrogen in the ecosystem (kg/(hm?)
. A\
A Componentis 'Fotal
B FARE AR FPRE HEAER REEY
Layer Tree Subtree Understory Herb Liana
H Y 8% b A F & Standing crop in 913. 17 75. 68 26. 38 1. 85 8. 20 1025. 28
the community (%) 89. 07 7. 38 2.57 0,18 0. 80 1. 82%
L F H
g E P ER Accumulation in 2B 81. 67 97.44 45. 77 224, 88
the litter layer (%) Sublayer 36. 32 43. 30 20. 35 0.40%
Ao A B
1 B2 F B Reserve in the soil( %) B Layer 1477 20609 33065 55151
26. 78 37. 37 59. 95

97.78%

2.4 BHAETESE N WEYR
241 NBEHRHHETE

BEFNHGFEESAGFEREMY . FEET 826 NHAABRBRERGE D,

AEVDPHENYRETSHBB/AD, TTATEHRYS Bk gk @ 8 8 58 5% K #1253 #E X85 R 6 8 v xd

7. 40 (s i X b

WE AT EEREN B A FERBDONTFFEKR 3O PLBAIIN BERRURAZEYNF

HAKRKRMEBE. NFRZUAZEYMEXABLCERR, KPFAEHEIWN 5T XKE L. 8 68.40% ;B FHEKHEHM N EH

5. 64 kg/(hm?*

* 4

ca), WEBFESEKATXANY N B E.,

EBERENHWERERPESR

Table 4 Components of biocycle of nitrogen in the ecosystem (kg/(hm? » a)

Wit

e

# 4y Components 4 it Total
Bk AR T F7 Ak 2 TR B A WA Y
Layer Tree Subtree Understory Herb Liana
7 B B Retention( %) 105. 45 9. 68 2. 56 0. 66 1.12 119.47
88. 26 8. 10 2. 14 0. 56 0. 94
/53 Uy REHIHRE HAE &I A%EY B FEK Via
Branch Leaf Other organs in woods Herb Via litterfail throughfall
IHA 8 Return( %) 12. 17 57.55 7. 20 1. 57 78. 49 5. 64 84.13
14, 47 68. 40 8. 56 1. 87 93. 30 6. 70
R & Absorption 203. 60
FE 7K % A Input of incident precipitation 4. 88

0% Y B 0 7E B B A A B 2 AT, R A

E M

HPGFERAL 9%, HER G 41X AR ]
BIE W P &N,

2.4.2 N B9EEP 3 3 K F)
REEE,CRI LA EZFRWE S
A 5| FiE i K I Vitousek J7 43
itig

BT ERERFEMN K

BEHKEK.

3

IR FTs5HIHET

LEEH(BRE=0F8/RKB ) N5, R

R L ZFARERIA N g9 15 3F # R A,

SRR B A Fi E S E)RIWE N b 203, 60 kg/thm? + a)
W0 IRERAEXEFES N BB R

1R P EF 85 CR1~CR3

& X k9 CR1 2 0. 08,CR2 24 0. 20,CR3 K 0. 41,

IR TR

A 0.49% ~1.64% ZE] , Fr KEF]
>, HMBEXREOFEN i o> TS ARZRRARERBEBEOFRANKELZIAEAHE ,H

BB N HFESFARE NUEL Kk 142, NUE2 # 61,

WHARBREME 4 FHBEER N REEEA AT >R

i AYY-K7 M7 Nt
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Table 5 Cycling rate (CR) and use efficiency (UE) of nitrogen in some forest types*

= 35 B — A [R]E O T T ZE A [R]JZ IR R B3R BE KR O < S8 > KW > S o % 81 &0 B
T, N 2IEGAEERTTRERMS
B P {6 2 B O 7T K 4 1 4
BHRE TR RE

i o5 oy kil B (a) TEPF 3 3 Cycling rate FIFHZ R Use efficiency ¥k
Location Forest types Age CR1 CR? CR3 UE1 UE?2 Ref.
#FT JLA T New Guinea 1) # 9 A& Montane rain 0.18 70 28
| ;
M4y Gana fist 2 $Fﬁ.ﬁ 40 0.11 53 28
Lowland rain
B 7 DR N PR 2 /Y AR
- 0.0 0. 0.
Xishuangbanna, China Tropical seasonal rain 0. 08 1o o 8
—- iy ALe, .
PERRL BB T M Castanopsis o) 0. 03 0. 06 0. 52 9
Wuyishan, China eyrei evergreen
T EEE 2 GIEAR
. 0. 0.
Fujian,China Mangrove 20 0. 14 23 o1 15
AL HR SRR Eucalypt Mature 0. 20 0. 20 1. 00 162 29
Australia evergreen
Eﬂﬁ PR AR Mature 0. 04 0. 05 0. 80 81 48 30
India Qak evergreen
B 5 R 2 AR
Hunan. China China fir 21 0. 06 0.10 0. 61 180 130 16
EE 1 B BB & AR
Belgium Oak deciduous 30~75 0. 20 0. 25 0. 80 157 17
x£H ¥% i | it AK Deciduous
USA broad_leaved 79 0.16 0. 24 0. 67 128 89 27
i RuWEHMN Quercus 50 o 0. 10 0. 29 0. 33 73 75 31
Korea mongolica deciduous
Y X
B AL XA SR 40 0. 08 0. 20 0.41 142 61 This paper

Zhepang, China

C. glauca evergreen

* CRl BAEXB/RAFERE.CR2=BRUEB/AFE.CR3=HFE/HWE;UEI=NPP/RKE, UE2=REE/AIREYHNFELT LR

Return/standing cropping in community, CR2 = uptake/standing crop in community, CR3=return/uptake, ;

litterfall/return via litter fall

NARTHHRITR, R

F‘r'

2= AGAB=ZEREHEBRRIEN . FEKF

ZE+aaEEnt,

HBFETHN FEEFERARES . F
XX TRIFESRENHEHNBERE TIREENER
B2 4 KF 48 NO7. 78 Y ) T LB+,

B/hBRHNBERFHRERT.

A0 SE A R0 F X ARBEE N fUTER 3R CR1 & 0. 08,CR2 5 0.20,CR3 ¥ 0. 41,
AR AR, B TR AR, EEEZEATHFE TP F . BANEITZEZRHEE HFHR A D

N 58 & B2 n) B SEFRIE L.

7 XAF N B FF 50 )

I NUE1 N 142, 5% 5 P ErF| AL AR RIH H L 11K -

EHERTHE  FEINENTHREGENLESENZHEDOWMBE L. MEBPNOEFENZEB)
TN BT REKEARN F8,XHo N Xt

\.

NUE1=NPP/uptake, NUE2 =

A 1 5R B AP (N 9 0 A AR PR 7 L R AT R N BB LR 8 L F BT M9
AR B, Ao [ R 3%
2R PRGN 06 5 o

LA ET N ZERN 4.6 BAEA. MEEFT N FBILFEEYBHEN 54 15,

o BN 1L.2NERAW N FHEEDAET 0. 400 EH K N Hid B FE

e E N S 8/D, SERFKAFHBELBR FAED s RERRRELX, L

BRI N B8 5 R R 7% M I

C 2 K B 3960152, i A
= b A T R, e I 30 9 A K A

NUE2 % 61,8 TEHUE B BB W B SR K AT BETEEENEFH AR NUE2=122)0% 5 3 4 B 5] H b By
AER, JREELATFRBTFREKFE,
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