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Abstract The seasonal dynan ics of nutrient and enewgy of fine wots n C  equisetifolia plantations of different ages was

studied at Ch hu forestiy fam of Hui an county Fujian province frun January to Novenber n 2003 W e obtaned the

“ 7 (2006BAB03A 14-01); ( 2006NZ00}-2);
: 2006-07-11 : 200706-30
(1966~ ), . R R
* Correspond ing author E-mail zh800523@ 163. can

Foundation itan: The project was financially supported by the National E leventy-five year project (Na 2006BAB03A 14-01), Fujian ProvincialM ajor
Special Progran of Science and Technobgy (Na 2006NZ00E2) and southemmountin tin ber forest cultivation hboratory
Received date 2006-07-11; Accepted date 2007-06-30

Biography YE Gong-Fu, Ph. D., Profesor mainly engaged in forest ecology and protection brest

htx //www. ecologica cn



9 : (Casuarina equisetfolia) 3875

bllow ng results (1) There was sgnificant seasonal dynam s of sk elements n the fine roots of different aged C.

equisetfolia p lantations N concentration of dead fine roots was higher than that of lwing fine roots and was relatwely
higher in summer andw nter P conceniration of fine roots fluctuated wih a decreasing trend except for the lving fine roots
of 12 yearold plantaton K concentraton was h gher nw nter than in the oher seasons The highest Ca concentraton n
M arch and July was Hund n living fine roots of 5 yearold plantatbn and dead fine roots of 18 yearold plantation while Ca
concentratbn remaned little change for other aged plantatbns M g concentratbn decreased fran January to September and
then ncreased n Novenber C content fluctuated with tine (2) The smilar trend was bund forN, P andM g and forK
and Ca respectively C concentmton flictuated with plantation age (3) The ash content gwoss cabric values and ash
free caloric valies changed with “V” type and were relatvely high n M arch and July or September respectively (4)

The ash content gross caloric vahies and ash free caloric values tended to ncreasew ith the increasing plantaton age It
was conclided that he nutrient and energy dynan ics of fine wots varied w ith seasons and plantatbn ages To discussm atter

cycling and energy flw of brest ecosystans we should pay attention to these characteristics of d ifferent stands

KeyWords Casuarina equisetifoliz,  fine root nutrient energy seasonal dynam ics
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1
Tablel Comm unitymainly characteristics of C equsetifolin phntations of different ages

Forest ages (a) 5 12 18 24 30 42
D ensity ( ind vidual hm~?) 2350 1725 1648 1497 1157 RS
DBH (an) 5 28 Q93 13. 78 18 57 20 37 23. 18
Height (m) 8 12 1175 13. 97 16 89 1775 19. 32
21
2005 1 1, 5 12 18 (20 m x20 m)
20 , 80 mm 70 , ,
, 10 an , 7, , 2 mm
) ) 2005 11
24 30 42
22
80C , , Q 5 mm )
CN GC-8A ; P ; K CaMg ,
; XYR-1A
( , GCV) (AFCV)
20°C ,
, 550C 5h = /(1
— ) ’
3
31
311 N PK CaMgC
1 N , N )
s N )
N P
, 5 P , 3 (027 glkg) 7 (Q 24 g/kg); 12 18
P , 7 (0.33g/kg) 5 (Q 26 g/
kg) 5 18 p , 1 (Q30g/kg) 7 (Q 28 g/kg) 5
(Q31¢glkg) 9 (Q 26 g/kg); 12 5 1 (Q 26 g/kg)
, , 3
K ; Ca s
18 5 3 (571 g/kg 254 ¢/kg) 7 (4 68¢g/kg 2 16
g/kg) . ; Mg , 12
7 1 (Q 51 g/kg) , C
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Fig 1 The seasonal change of nutrient elanents for fine mwots nC. equisetifolia plhntations of different age
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Fig 2 The dynanic of nutrient elem ents for fine wots in C. equisetfolia plhntatonsw ih ages

N PK CaMg C

2

M cC laugherty

ol
10 20
il Age (a)

[24]

1 mm

30

2

40 50

N

T

0.50
0.45
040
0.35
0.30
0.25
0.20
0.15

wW s W O

480
475
470
465

455
450
445
440

FE4IHR Dead fine root

- [

)
0 50

o=
0 50
i

J

0 50

hip: / Awww. ecologica cn

24



3880 27

@
2
) @g
® &S
] -2
< H 2
& 3
& g
S

J ]2 1 1 1 1 - - J

12 0 2 4 6 8 10 12

H 4 Month

—— SRS B

Living fine roots of 5-year-old plantation
o SARAMAFEAIM

Dead fine roots of 5-year-old plantation
v 12 HE AR

Living fine roots of 12-year-old plantation
o 124 FEAA

Dead fine roots of 12-year-old plantation
— I8 SEAEAKEMR

Living fine roots of 18-year-old plantation

O 18 A TR
Dead fine roots of 18-year-old plantation

ey gl
Ash free caloric values (kJ/g)

g

—
(] ~
(=1 (53
T 1

°

%
T

>
2

¥4} Ash (KV/g)
2

FRME
Gross caloric values (kJ/g)
=
T

I R 1 J
50 0 10 20 30 40 50
i Age (a) it Age (a)

-

E
Ash free caloric values (kJ/g)

—e— {E4IMR Living fine root
o BEHIHM Dead fine root

EY '3

0 10 20 30 40 50
it Age (a)

4
Fig 4 The dynan © of ash gross cabric valies and ash free Cabric valies br fne wots mC. equisetfolia plntationsw ih ages

12 NP Mg5s
Ca ” B

hiip: / Awvww. ecologica cn

K



(Casuarina equisetjolia) 3881

[25]

R eferences

[ 1]

[2]

[ 3]

[ 4]

[5]

[ 6]

[ 7]

[ 8]
[ 9]

[ 10]
[ 1]

[12]

[ 13]

[14]

[15]

[16]

[17]

[ 18]

[ 19]

[20]

Usnan § Singh SP RavatY § et al Fne ot decanposition and nitrogen m i eralzation patems in Querairs lkucotrichophora and P ius
roxburghii forests in central H mahya Forest Eco bgy andM anagament 2000, 13t 191199

FogelR, HuntG. Fungal and atboreal bimass n awestem O regon D ouglar-fir ecosystam: dstrbution pattems and imover Canadian Joumal of
Forest Research 1979 9 245-256.

GrierC C, VogtK A, KeyesM R et al Bimass dstrbution and above- and belbow—ground producton in young and m ature Abies amabicis zone
ecosysten of heW ashington Cascsdes Canadian Joumal of Forest Research 1981 1L 155-167

Jackson R B Mooney H A, Schulz E D. A ghbbal budget for fine root boomass surface area and nutrient contents E cology 1997, 94
7362-7366

PregiterK § Hendrick R L, Fogel R The danography of fine roots in response b patches of water and nitrogen. New Phytobgist 1993, 125
575-580.

ArhurM A, Fahey T J Bimass and nutrients in an Engeln ann spmce subalpie fir forest in north central Colorada pool annual production and
ntemal cycling Canadian Joumal of Forest Research 1992 22: 315-325.
VogtK A, GrierC C, Vogt D ] Production tumover and mutrient dynam ics of above- and bebwground detrius of world brests. Advances m
Ecobgical Rescarch 1986, 15 303-377.
VogtK A, Crier CC, GowerST, etal Overestination of net ot producton A real or inagmnary problan?. Ecobgy, 198, 67 577-579
Hendrick R I, PregitzerK S The dynamics of fine wot length bimass and nitrogen content in wo northem hardwood ecosystans C anad in
Joumal of ForestR esearch, 193, 23 2507-2520.
GillR A, Jackson R B G bbal patiems of root mmover ©or errestrial ecosystans N ew Phytologisi 200Q 147 13-31

Steele S ] Gover ST, Vogel ]G, et al Rootmass net primary production and tumover in A spen, Jack pine and Black spruce forests n
Seakatchevan andM anitoba Canada Tree Physiobgy, 1997 17: 577587

Burion A J Pregitzer K S, Hendrick R . Rehtionships beween fine mot dynamics and nitrogen avaibbility n M ichigan northem hardw ood
forests Oecobgin 2000 123(3): 389-399

KingJS AbaughT KAllen etal Belovground cabon mputto soil & contolled by nutrient ava ihbility and fine root dynamics n bblolly pne
N ev Phyblogist 2002 154( 3): 389-398.

ZhaiM P, Jang SN, Jia LM. Study on fine ot nutrient dynanics in them ixed plantation of Poplar and Bhck Locust Scientia Silvae Sinicae
2004 40(4): 4651

Liao L P, YangY J] Wang S1L, etal Distrbution, decanposition and nutrient retum of the fine wot in pureC unningham ia lanceolata, M ichelia
macclurei and the m ixed plantations A cta EcobgicaSinica 1999 19( 3): 342-346

Luo L P, GaoH, YuX J etal Nutrient retranslocaton i fine wots ofC unningham ia lanceolaia, A lnus cranastogyne and K alopanax sep iem lobum
in hem ked plantations-a pibt study Chinese Joumal of Applied Ecobgy 2000, 11(2): 161-164
YangY S, ChenGS LinR Y, etal Dynan ics of energy for fine wots nm ied forest ofC unn ingham ia lanceolaia andT soongiodendron od orum.
Joumal of B eijing Forestry University 2002 24(1): 31-34
YangY S Chen G S Lin RY, et al Dynanics of standing crop of N and P br fine wots ofm ed forest of Cunninghamia lanceoluta and
T soong od endron odorum. ForestR esearch, 2002, 15(5): 575-581
YeGE Long XW, PanH Z etal Dynanics of litter and its decanposition in Casuarina equisetffolia plhntaton Protection Forest Science and
Technology the monograph, 30-34 76.
YeG FE ZhangQ H, Lu CY, et al Enegy characterstics of Casuarina equisetfolia ecosystan on coastal sand n Dongshan County Fujan

Province Chiese Joumal of Applied E cobgy, 2005, 16(10): 1812-1816.

hip: / Awww. ecologica cn



3882 27

[21] ZhangQ H, Ye G E Lin Y M. Dynan ic Caloric Valie of Casuarna equisetifolia L itter During Decan position on Coast Sandy Land. Forest
Researdy, 2003 18( 4): 455459.

[ 2] ZhangQH, YeGE LnYM, etal Swudyon bimass and enegy ofd asia aassicarpa forest andp inus ellotti brest on the coast sandy soil sie
Joumal of X im en Un iersity( naural science), 2005 44( 1): 123-121

[ 23] ZengDH, ChenG S, Chen F § et al Folar nutriens and their resorpton efficiencies in four P nus sylvestris var mongolica phntations of
different ages on sandy soil ScientiaSilae Sinicag 2005, 41(5): 21-27

[24] M LClaugherty C A, Aber]JD andM elillo JM. The wl of fine root in the organicm atter and nirogen budgets of two forested ecosysten s E cobogy,
1982 3(5): 1481-1490.

[25] QiaoX J CaoM, LinH. Caloric values albcation of dan nant species in four secondary forests at different ages in X shuangbanna  sou thw est
China Joumal of Plint Ecobgy 2007, 31(2): 326-332

[14] , , . . , 2004, 40( 4): 46~ 51
[15] , , .. (Cunningham ia lanceokiia) (M ichelia m acclurei)
, 1999 19(3): 342~ 346
[16] 5 ) , . ,200Q 11(2): 161~ 164.
[17] , ) .o . , 2002 24(1): 31~ 34
[ 18] , , - N P . , 2002 15(5): 575~ 581
[ 19] , , - . , 1996, ( ), 30~ 34, 76
[ 20] , , - . , 2005 16(10): 1812~ 1816
[21] , , . . , 2003 18(4): 455~ 459.
[2] , , : . ( ), 2005, 44
(1): 123~ 127
[23] , , . . , 2005 41(5): 21~ 27
[25] , ) . . , 2007 31(2): 326~ 332

hip: / Awww. ecologica cn



