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WE D SHE AT 6 #E 5T E (N.P.K. Ca Mg.S) & & R R 4 A YR TR 53 LR BEAR S48 i R b a3 T
THIE . ERRY: (D) MARRRALGEFTE SBHF/DRIT IR > T 5 > B8 > #sEmim > Tt & A0 mEEy b
BERTESEUNEBS, HIKR Casl K, 852 S #1 Mg, P &% ; phity +38 1, DL K (& B, HIKZ Ca Mg N 1 P,S HAK;
BEAREEFIEIN,0 ~40em +3E N P F1 S SR EN IS (2)4 £.7 FEM 11 FERGER TR BRRERSF R 1022. 08,
1997. 08 #12633.45 kg-hm > HR{R ARBERITENFEBIKIK G 73.64% .82.39% F1 83.65% , bk FHEH BRI & 13.74% .
8.74% F16.20% , TR EYWERIK G 12.62% .8.87% F1 10. 16% ; T*AZEU NFHEEHE K, S S HEER 53.90% ~
60.07% ,P &/ {05 0.90% ~1.23% 5 (3) & G AHBAARP AR A48 F TR R BRI G EREMRR R R4, B 4 F4E D
REm-FAEL s 5, BT R 7 EAM 11 EAUTHANE R ES; () RGERTEFERBRKRK R 7 44 (235.06
kg-hm*a™") >11 ££4:(200.26 kg-hm ™a™") >4 44 (188. 16kg-hm >a™" ) s AR B A S ER TR ER BB AN BHHEHE N
BT > > R > BR > RE,A—A408EFtRER AR SEASERTEREBR AP —B, A N>Ca>K>8
>M>P; (5) A EFEITTEER W E 4 B 382.35.432.04 kg-hm 2 a1 403. 15 kg-hm > a ™', 4E QR B 4 B K 194. 19,
196. 98 kg-hm*a ™' 202.89 kg-hm % a™"' | BFRITERBEA R LS HIH 0.51.0.46 F10.50, FFHRE M 0.51.0.26 1 0.18,
5% 3. 88.8.35 f110.86, AT I, B SR A TR EFRTR AR, DB E BB, R0E KL RS (11a) BT
F R SRR E R RERBAR, AR Tk 5 IR E R .
KRR D HHEBA K FERB BRTE  EYTEF
X EHS:1000-0933(2007)12-5158-10 FESHHS:S718.5 TEKFINAG:A

Biological cycling of nutrients in different ages classes of Acacia mangium

plantation

HE Bin',QIN Wu-Ming', YU Hao-Guang” ,LIU Yun-Hua®,QIN Lin', QIN Yong-Hua'
1 Forestry College ,Guangxi University , Nanning Guangxi 530004 , China

2 Gaofeng Forestry Farm of Guangxi,Nanning Guangxi 530001, China

Acta Ecologica Sinica 2007 ,27(12) .5158 ~ 5167.

Abstract; Due to adaptation to the infertile habitat , Acacia mangium is widely planted as pioneer species in tropical and
south subtropical regions in China. The content, accumulation , distribution and biological cycling of six nutrient elements
(N,P,K,Ca,Mg and S) as well as their changes with growth of stands in A. mangium plantation of three different age

classes(4-year-old, 7-year-old and 11-year-old ) were studied. The results show that concentrations of these six nutrient
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12 4 MR 4 ARFREBD 88 ( Acacia mangium) N TARE SRR ALY TEER 5159

elements in different components of A. mangium plantation were in the order of leaves > bark > alive branch > dead
branch or root > stem. In plant,concentration of N was the highest among the six elements,followed by K and Ca,while Mg
and P were the lowest in various components of A. mangium plantation. In the soil, concentration of K was the highest,then
Ca,Mg,N,P,and S concentration was the lowest among six elements. Concentrations of N,P and S in the 0 —40cm of soil
depth increased with increasing stand age. The total nutrient accumulations at three different age classes plantation were
1022.08 kg-hm ~*,1997. 08 kg-hm > and 2633. 45 kg-hm > respectively. Of the total storage of nutrients,73.64% —
83.65% was distributed in arbor layer,6.20% —13.74% at forest floor layer,8.87% —12.62% at standing litter layer.
Among six elements, N accumulation in arbor layer was largest, covering 53. 90% — 60. 07% of total nutrient storage. P
accumulation in arbor layer was the lowest ,only 0.90% —1.23% of total nutrient storage. The accumulations of nutrients in
A. mangium varied with different stands growth stages. Most nutrient elements accumulated in leaves and branches at 4-year-
old stage, while they gradually moved gradually in stem and bark at 7-year-old and 11-year-old. Nutrient annual net
accumulations in three age classes plantation were 188. 16 kg-hm *a ™" ,235.06 kg-hm *a™' and 200.26 kg-hm >a™',
respectively. Comparison of nutrient annual net accumulation in different components was in the order of stem > leaves >
branches > roots > bark. Changes in annual net accumulation of various nutrients in the same component was similar to
that in various components,N > Ca > K > S > Mg > P. The annual absorption of six nutrient elements in three age classes
plantations were 382.35 kg-hm -a™',432. 04 kg-hm > a'and 403. 15 kg-hm > a™', respectively. The annual returns
equaled to 194.19 kg-hm - a™',196. 98 kg-hm > a' and 202. 89 kg-hm > a™', respectively. The nutrient utilization
coefficients were 0.51,0.26 and 0. 18, respectively. The cycling coefficients were 0. 51,0.46 and 0. 50, respectively. The
recycling periods were 3. 88 ,8.35 and 10. 86, respectively. As observed ,the nutrient utilization efficiency in early stage in
A. mangium plantation was lower but return rate was higher. When stands approached near-mature stage(11-year-old) ,the
recycling period of nutrients increased with the augmentation of return rate, resulting in the recovery, maintenance and

enhancement of forestland fertilization.

Key Words: Acacia mangium plantation; age class; nutrient elements; biological cycling

ARETRETHRMEINER RGN EZRAZ — , WRYERF G T2 BERS R A 1] B
ERERR. B4R, N EBATHRESRER T 000 KRB AERBEE B850 15 R — 3
o B8 (Acacia mangium) JR7 FEOHIE B 2 b3 e | EA BT LA S, BA TIREE, i
B, ERIMSR A R R E B R o B, T AR — A AR R B R R, B 20 4 80
EPHITTIR7E R EIHT PR ML X )R R A P 488 ORI AR AR R , O SR LI SR
EBWFZ—, B OR TR ( Eucalyptus ) B9 55 JRBIEE F AW, FFBUE T 838 94 808 A FF
fio HEI, BRSNS SHEBKSEEHET T RENPIRTAE, £ D SHB B EE R TG BRH
BEH GAMIAASEFEART KBHPAR™  BEXD SHBATHERTESE REUREY
TRFFRIBRFSCIRE AT Fp E UK/ T Ta i 5 SR AR 35 70 2 A AR SR O R3E , 3 LR 405
AR LS. BT DEMBATHRRTE 1 ~Ta WAEYEEKRE,T ~ 11a EY BN BIE,
a JFEWEBTER", B, A5 AR A 5T BArai 530 6 ~9a, 40 0 REM R AN Y 10 ~
15" it , 2GRS 4,711 4F4E D HHBA LA N.P.K.Ca Mg fl S % 6 HEFTEM TR .FE,
GIARFIAE YIRS BB , BE— 1R T o LR TAKRY IR 2 AR AL B P LA K %k 308 1y B9 R i, 3 % o
B ATIHKSHEEE SEHE, M ERNEIRE L EME,

1 R AHER

W T PR T E A S 0, A B O R A 108°217, Jb 45 22°58”, JE Fa ML 2= W

SR AR 21.8°C R R R 40°C , = 10°CAEFRIR Y 7200°C , 4R F X FEMT & 1350 mm, fEFT &
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TS ~9 A, MR 79 % o priEHL A T ILSE P EE, IR R 2 250 m, 3% 25 ~28°, 3 ] ra i 7R , L33k
B TUA R BB AR, 1 3BE L 80 cm DL b, 3 AKET IR S 382, Kb da A2 5 A B ARIE AR
B0 ~20 cm 120 ~40 cm + EBVRE . 2R 2832554 19.91.0.916.0. 308 1 9. 65.0.702.,0.293 ¢
°kg'1o

I BTEEAR 3 AL ( Cunninghamia lanceolata) SEAK, 350 T4 B EAKET | FB4E R K, 21
BIE, TRE4 AHAD SHEB A EM, AENTEDBAFHEL AEKRE MRSHH 4.7 F11a 5
B ATAR BB E AR . SR FAERB B D & B A TR Rk 1701

£1 FEAFRDEHEEBATHRBHRSHSIE
Table1l Stand feature of different ages of Acacia mangium plantations

% (=3 B4y & Stand biomass (t-hm~2)
e wm R TORE . —
Stand age  Density DBH height et Alive Dead W T R &3t Productivity
(a) (tree~hm %) Leave Bark Stem Root Sum (t-hm~%a™!)
(em) (m) branch branch

4 1140 14.0 12.0 6.04 7.06 3.31 6.63 28.31 11.71 63.06 15.765

930 18.3 17.7 6.70 21.70 8.10 9.83 89.81 33.08 169.22 24.174

11 775 23.5 19.0 6.62 26.89 4.38 12.28 122.83 40.44 213.44 19.404

2 MEFE

2.1 AYEWEMAEFH ISR

SHITE 4 4F 7 AR 11 AEAR T A BN TR S B RIR 7010 , B8 — 3, W3R 38 1 3R A S S AR 14
AL, B I E EIE S EMR S S A, KR BB — MRS, AR FAE R B ik B 20
m x20 m FFRIEREHLE 3 B, 8 SR AROR BT R TR, 78RR AR v N B 8 3 RREIR, SR Al
REMEREARR YR | BPEREARRER, H L35 R A Monsic 422 VIEIE, 82 m h— R0 B, T4
F B 1 AR B R AL, T MR R R AR, R R (R AR ERZ=2.0 cm) (4117
(0.5 ~2 cm) JRIKAR( <0.5 cm) , P HIFRE RN € &2 BWSKERTE, ITBERSIEYE, IFETFH
W B A TR
2.2 AFEREYIARE R E

3 ANAFFER B D SHBATHRERSEE 1 m x1 m BREDIRERE6 4, 88 IKEREY 1
W, M A RS A E R
2.3 HRRESH

FEFRSRETE N & A= Yy B 1 IR B A R 40 53 SR 4R 2 HTee & s TRIVE IR #5045 R IR T M B i &5 B
—ERTEWRABIENESTRES . RS MREHFELERE 3 &, 7 0 ~20 cm.20 ~40 cm 140 ~60
cm 3 ANEYCRE LIFHEG FFEMAE R E — B R L R E E AR A

BB RER N ERAY H,50,-HCIO,- A5 fEl =™ P B A% MILGENE K &
BAJEEE T EDIE , Ca Mg S B RRTRYOGERNE S &8 AmBRM mmkmz™ . xhwikK
Bl R 3 N EEEHE,
3 GR54H
3.1 ARFRDEHERIERTERSESMH
3.1.1 G 5HESEE IR THENABEYPERTRSESAH

MY P T RS B R T YT — A RA N T EPRIEFERT BRSNS, i THIAR
HEREREYEEAR, ARERTREMYERNMIIRBEAR, BERTEEHDAREE AR ERTRE
F—aEheaaE2R", NF2 TR, D 5HBFRRARSENERTES BHEMRK, FHE
ARER BB E—ENER , W EREASE , HAEKRE, 28 ARSI, WERIERE
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12 4 MR 4 ARFREBD 88 ( Acacia mangium) N TARE SRR ALY TEER 5161

RS E , HEFR TR SR ERER, T UAR Y £, HA B ReES , KB4 CHIHFESFEE, Hm
TR HFBUREK, HERTRESEINFREERM > T B > B > s > T4, AFRFERH B
HHEBRTETENU N RS, PR N & 87 22.50 ~27.254 g-kg ™' Z A, HETLER/NMEF AR
Ca>K>S f Mg>P,

OB THENEANERNEFR TR SEYRTE, 5D SHESH ML, BRIET RS, 281
BRETHEERGE. B, MEFRTRSEE I MAERHIRD SHENENEESWNIHNS, 2
A LW PGS, DEREYEE >EAHYSE >TAHY S &, R T FNREYHEAFRERS
R L IRR S EEEHNZER

O HEARREYRNER TR S BEYERE, FEFR LR T ER/MIFIKTF SRS E NI EA
—¥,BEZPCERSENERTHRMMHIMEERE. B TDHABRAEYIIRILE 4a £ WRAED EEL
R RECH 95 %L LE) Bk, SHAARAFEEEMLL, B Ca Mg S B THRHIN HE4HERTESE
ZHETHM, R HE P ZHEBEMRTHM, 5EERENMRGRESF—F"Y,

£2 TASRELHHBAIHREESERTRIE(ske )

Table 2 Nutrient-elements contents in different components of different ages of Acacia mangium plantations

PRk \
Stand A5 N P K Ca Mg S ait
Components Total
age(a)
4 B Leaf 22.50(0.64)  0.62(0.02) 3.58(0.12)  7.16 (0.08) 1.38(0.06) 1.53(0.06)  36.77(0.66)

§E#% Alive branch 6.27(0.10)  0.22(0.01)  1.09(0.05)  4.04(0.09)  0.73(0.03)  0.40(0.02)  12.75(0.15)
%% Dead branch 4.16(0.08)  0.12(0.01)  0.42(0.02)  3.24(0.05)  0.64(0.04)  0.51(0.02)  9.09(0.10)

F#} Stem 4.04(0.06) 0.04(0.00)  0.79(0.03) 1.35(0.04)  0.16(0.01)  0.13(0.01)  6.50(0.10)
F 5 Bark 12.15(0.23)  0.12(0.01)  1.67(0.02) 3.75(0.07)  0.18(0.02)  0.76(0.04)  18.62(0.28)
PR Root 4.23(0.10)  0.15(0.02)  1.27(0.06)  2.56(0.15)  0.24(0.02)  0.36(0.11)  8.81(0.23)
FEY Litter 13.34(0.27)  0.27(0.03)  2.13(0.07)  9.54(0.17)  1.66(0.14)  1.48(0.05)  28.42(0.55)
K Herb 10.62(0.14)  0.78(0.03)  6.84(0.21)  4.09(0.15)  1.55(0.03)  0.78(0.02)  24.66(0.26)
2 Shrub 12.04(0.08)  0.65(0.04)  9.5(0.15)  7.83(0.20)  1.28(0.05)  1.87(0.11)  33.17(0.12)
7 B Leaf 27.25(0.40)  0.95(0.06)  6.64(0.11) 4.67(0.22)  1.18(0.05)  1.52(0.05)  42.21(0.54)

§E#% Alive branch 6.28(0.15)  0.12¢0.01)  1.99(0.01)  4.49(0.19)  0.51(0.02)  0.31(0.02)  13.70(0.30)
%% Dead branch 4.27(0.09)  0.10(0.01)  0.50(0.03)  3.75(0.16)  0.83(0.06)  0.38(0.02)  9.83(0.20)

F#} Stem 3.27 (0.14) 0.02(0.00)  0.47(0.03)  0.78(0.03)  0.05(0.01)  0.15(0.01)  4.74(0.14)
F 5 Bark 12.51(0.16)  0.18(0.02)  1.86(0.06)  7.52(0.18)  0.15(0.02)  0.57(0.02)  22.79(0.14)
PR Root 3.89(0.19)  0.20(0.01)  1.11¢0.05) 1.70(0.08)  0.22(0.02)  0.32(0.02)  7.44(0.16)
FEY Litter 12.64(0.22)  0.38(0.02)  2.51(0.12) 7.68(0.31)  1.40(0.04)  1.33(0.10)  25.94(0.41)
K Herb 9.76(0.13)  0.68(0.03)  8.25(0.13) 4.18(0.13)  1.22(0.07)  0.70(0.02)  24.79(0.18)
2 Shrub 10.74(0.35)  0.8(0.03)  9.52(0.26)  8.8(0.20) 1.07(1.06)  1.54(0.07)  32.47(0.31)
11 0 Leaf 23.34(0.74)  1.07(0.06)  7.23(0.11)  8.86(0.20)  1.44(1.07)  1.89(0.11)  43.83(0.58)

§E#% Alive branch 7.65(0.19)  0.20(0.01)  1.69(0.08) 7.13(0.17)  0.70(0.03)  0.40(0.02)  17.77(0.16)
%% Dead branch 5.54(0.08)  0.04(0.00)  0.17(0.01)  7.49(0.19)  0.30(0.02)  0.57(0.04)  14.11(0.12)

F#} Stem 2.63(0.05)  0.02(0.00)  0.28(0.01) 1.59(0.07)  0.07(0.01)  0.11(0.01)  4.70(0.09)
F 5 Bark 15.19¢0.32)  0.14(0.01)  4.71(0.14) 10.54(0.23)  0.19(0.01)  0.61(0.04)  31.38(0.42)
PR Root 7.24(0.11)  0.07(0.00)  0.72(0.04)  1.42(0.07)  0.27(0.01)  0.40(0.02)  10.12(0.13)
FEY Litter 13.11¢0.20)  0.35(0.02)  2.33(0.11) 10.23(0.17)  1.29(0.05)  1.51(0.08)  28.82(0.26)
K Herb 10.03(0.22)  0.59(0.02)  4.87(0.16) 3.64(0.08)  0.98(0.04)  0.75(0.04)  20.86(0.34)
B Shrub 8.90(0.31)  0.47(0.03)  5.83(0.17) 8.72(0.23)  1.05(0.04)  1.80(0.02)  26.77(0.57)

* IEESARFENIRERZ(n=3) Values in parentheses are standard deviations(n =3) ; T [F] the same below
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£3 TRAERISABAIHLIERASE (g ks ')
Table 3 Nutrient contents in soil of different ages of Acacia mangium plantations
Stanf:ﬁ:e(a) ¥ & Depth (cm) N P K Ca Mg S

4 0~20 1.379 (0.090) 0.321 (0.017) 22.095(0.656) 7.795(0.262) 2.46(0.130)  0.063(0.005)

20 ~40 0.875(0.056) 0.310 (0.014) 19.720(0.594) 6.766(0.209) 2.198(0.149) 0.048(0.004)

40 ~60 0.652(0.032) 0.286 (0.012) 24.046(0.724) 5.588(0.241) 2.491(0.139) 0.030(0.003)

SEHE Mean  0.969(0.056) 0.304 (0.014) 21.954(0.658) 6.716(0.237) 2.383(0.153) 0.046(0. 004)

7 0~20 1.808(0.146) 0.337(0.011) 22.770(0.708) 7.431(0.242) 2.079(0.166) 0.096(0.007)

20 ~40 1.002(0.074)  0.305(0.012) 21.590(0.635) 8.006(0.326) 2.425(0.463) 0.057(0.002)

40 ~60 0.733(0.021) 0.293(0.010) 24.940(0.440) 6.456(0.459) 1.947(0.113) 0.036(0.003)

SEHE Mean  1.181(0. 080) 0.312(0.011) 23.100(0.594) 7.298(0.342) 2.156(0.147) 0.063(0.004)

11 0~20 2.107(0.101) 0.360(0.016) 20.620(0.594) 9.658(0.492) 2.614(0.192) 0.113(0.009)

20 ~40 1.076(0.065) 0.317(0.016) 18.470(0.354) 8.384(0.441) 2.622(0.205) 0.074(0.005)

40 ~60 0.816(0.033) 0.308(0.009) 22.830(1.117) 6.570(0.376) 2.182(0.147) 0.041(0.004)

SEHE Mean  1.333(0.066) 0.328(0.014) 20.640(0.689) 8.204(0.436) 2.473(0.181) 0.076(0.006)

3.1.2 HMMFTEPERTESE

ARAERHBRD SHEME TR K WEEER, HEETHERTRE,S &K, HETRKKE Ca,
Mg.N.P(%3)., BHTZIKEREYHEERKER,0~20 cm 2 ZE NP S FEHNEFTHERK,
FFBE 4 2 B B R T v, (R B L R PR AR S T g iy e, Ll N 3B & oK, 23 1 4
4F A= TG (b A RS AR BP R AZ AR AR i 50. 54% ,107. 20% F1 139. 85% ,20 ~40cm + JZ W8 L H A4k 4
PO RAD HHBENARKSEN L NP.S, LHE N ZNAYERE R B MEHEER, B KM Mg WEEL
TR S, EN AR KB EA S, REREAGIERIRB SRR SREY R
FFERI RS SHEALE(E0~40 mi) 2N 2K FEBTHEZRERE ML P FENHETF™
HRE , X URNT X T BN — N EERE, Fik,P RN EHZTREY WD HSHEATHRERAEK
RKEHEERH,
3.2 ARERHERDSHEARFEFTERESS N

M4 AT, 5 BRI EFR TR ERERRIK TR K 4 4.7 4F4 M 11 F4£ 6 HEFRTTER
BEENHH 1022.08.,1997.08.2633.45 kg-hm >, FFABENFHERREBFIYN EBEL =, IR
HIBEFRITE B R KE S, SRR B/ NIRRT , TR EEFRTEREES N SRS EFRTTERE
BB 73.64% .82.39% F183.65% , M T ARIERIERDSHERERENEYRAR, FHEERTE
FEEFIER, B, AFRFRIMEBRSSEERLEZEREELIHIMAEERANESR . 4 FERD HH
BMRAREFR TR ER R EE PR ARE, BERRNAERK, THMNEAEREER MmN ER 544
SRR BB AR, 7 AR 11 4 5 BB, IR EF R R4 xR &, A
i BREEM LA TR, MATARBEEMERTTEREERE, WL N &R, 7550 438. 21,988. 36
kg-hm’ 1 1187. 33 kg-hm > | ff 5 SRR B & Hu il 4 B35 ) 58. 22% ,60. 07 % F153.90% ,P (R BB/, 435
G EBRERM1.23% .1.22% 1 0.90% , KT EHRTER/NEEKKE N Ca>K>S > Mg,

MTHEGEMERZHERBNEVRH IR EDRZ, ENNEFRTRRRETEE MR H A E
WA ARBE/NEZE , HBT b L BIFRAREE B /NBI KKK R 13.74% (8. 74% 6. 20% , BIFE AR IR BB I T w2, 37
EMRFNERRENARFEIHERNEERRZ —, BWHA VLR EEY R EMEE R - E e
AWEEEREM, D 5HERI RFEHRRRAEYNE R TR R EEHAARR K 2 8RR mEs, G
WP EFITTERBEREN A (8.87% ~12.62% ) BERABR , (BA 2B E M 13T S HoR 0 Eal, 724
FeRR Ak A ) R A R R B
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F4 TRAERDEHBAIREFTERREHE

Table 4 The accumulation and distribution of nutrient elements of different ages of Acacia mangium plantations

LT ESZE N P K Ca Mg s £+ Total
Stand Components Bmma_ss o
age(a) (t-hm~?) (kg-hm~%*a"')
4 B} Leaf 6.04 135.90 3.73 21.59 43.25 8.34 9.24 222.04
&% Alive branch 7.06 40.74 1.55 7.69 28.51 5.12 2.79 86.40
#&%% Dead branch 3.31 17.07 0.38 1.39 10.77 2.10 1.69 33.41
Fit Stem 28.31 114.46 1.08 22.25 38.13 4.53 3.68 184.13
F B Bark 6.63 80.54 0.76 11.06 24. 84 1.21 5.04 123.45
P43 Root 11.71 49.50 1.77 14.88 29.98 2.87 4.22 103.23
/it Total 63.06 438.21 9.27 78.88  175.49  24.16 26. 65 752. 66
AT #8% Torest floor 4.82 54.78 3.43 39.70 29.18 6.79 6.52 140. 39
HFEHE Y Ground litter 6.53 65.69 2.74 15.41 32.98 4.83 7.38 129.03
&1} Total 74.41 558.68  15.44  133.99  237.65  35.78 40.55 1022.08
7 W Leaf 6.70 182.60 6.36 44.46 31.30 7.87 10.38 282. 98
#&#4% Alive branch 21.70 120.03 4.33 43.17 97.45  10.06 6.67 282.70
#&%% Dead branch 8.10 50.77 0.79 40.60 30. 40 6.76 3.08 95.86
F## Stem 89.81 562.93 1.98 41.94 70. 32 4.22 13.47 515.24
F§z Bark 9.83 122.99 1.76 18.27 73.95 1.50 5.60 224.08
P43 Root 39.47 128.65 4.88 36. 67 56.35 7.47 10. 52 244.55
/D3t Total 169.22 988.36  20.10  188.58  359.77  38.88 49.73 1645. 41
T Forest floor 6.40 64.49 4.60 55.43 36.32 7.50 6.22 174.55
HFEHE Y Ground litter 9.22 95.52 3.04 17.89 44.53 6.18 9.96 177.12
&3t Total 184. 84 1148.37  27.74  261.90  440.62  52.56 65.91 1997.08
11 W Leaf 6.62 154.53 7.08 47.88 58. 63 9.54 11.39 289. 04
#&#4% Alive branch 26. 89 205. 86 5.35 45.48  191.75  19.00 10.72 478.16
#&%% Dead branch 4.38 24.24 0.18 0.76 32.80 1.33 2.50 61.81
Fit Stem 122.84 323.41 2.95 34.39  195.18 8.72 14.74 579.39
F B Bark 12.28 186.51 1.66 57.86  129.41 2.37 7.49 385.30
P43 Root 40.44 292.78 2.72 28.95 57.62  10.93 16.13 409.13
/D3t Total 213. 44 1187.33  19.93  215.32  665.39  51.90 62.96 2202. 82
AT #8% Torest floor 7.33 71.55 4.12 37.37 35.52 7.31 7.32 163.19
HFEHE Y Ground litter 13.11 132.94 4.59 35.40 66.34  11.54 16.65 267. 44
&1} Total 233.88 1391.82  28.64  288.09  767.25  70.75 86.93 2633. 45

3.3 ARERHEDSHEAFEFTENFEFRR
BERLERFFABEAEYENER TERBENER, KE TR EYEORKELERTRNSE., U
M YRR AT T8, K i G HEMRF S TTENERREEN RN HERE(RS) . 4
REW AT HEEM N FEG SHEATLK G MEFRTEEFBERE (FHHEE) 2700 188. 16,235. 06
kg-hm ~a™'f1200.26 kg-hm *a™" , RHEFE (4 ~7a) G FHE(7 ~ 11a) Bpi LR, D EHBA
TAHAFE 5 E FRICE T B R ERIE KB BB EERR T (FTK) RERER, REk
MR Z, RIRFIR . Fl—dH o N R ERBRE K, HIKE Ca K. S fil Mg, P WAEFBRE&R/D.
3.4 AFRERHEDGHENRERITTEEYER
ANTHEFITCR A YRR B ARAR ZAR T B R 7 B AR X 3 N AEEA RS FR 4R,
RN E =HFEHE + AtE, ENZANXRSENERSBEMAERAMREMERBZER. §TAHE
K e VAN TR ESERIA R B F B A5, TUUAR R B RS LA R RK. M6 T,
4.7 11 4EAE T B AR 6 FFEFRITTENIHR R4 510 194. 19.196. 98 kg-hm ~*a ™" 1 202. 89 kg-hm >a ™' 4EIf
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R H N 382.35 432.04 kg-hm ~-a "' 1 403. 15 kg-hm -a ™", B BEARIR RO RG-S R SRS 1B FT RGN B9 0 1
BBUN, He 11 4EARREE R BT H A DA B £ (200.26 kg-hm ~>a™") 5 # NIREAKIE A3 K 2 M4k
WAL, Bp A NE > . AR EFR TR RERREAMRE LA N 8K, 205104 91. 35.96. 32.,92. 25 kg-hm ™
a™'f1200.90.,237. 51,200. 19 kg-hm a™' 535l &5 BIHE B AR M) 47. 04% 48.90% 45.62% F152.57% |
54.97% \49.66% ; HEBEFILR AR E MR IKE K K/NEFRF ) Ca >K >S B, Mg > P,

£5 PRAERDEHBAIRZEESEFRLENFELETRE

Table 5 Nutrient annual net accumulation in components of different ages of Acacia mangium plantations

i TS i | N P K Ca Mg S A3 Total
Stand Productivity
age (a) Component (t-bm%a"1) (kg-hm~2a"1)
4 Bt Leaf 1.51 33.98 0.93 5.40 10.81 2.08 2.31 55.51
{&4% Alive branch 1.76 10.18 0.39 1.92 7.13 1.28 0.70 21.60
Hi4: Dead branch 0.83 4.27 0.10 0.35 2.69 0.52 0.42 8.35
F#44 Stem 7.08 28.62 0.27 5.56 9.53 1.13 0.92 46.03
F Hz Bark 1.66 20.12 0.19 2.76 6.21 0.30 1.26 30. 86
R Root 2.93 12.38 0.4 3.72 7.50 0.72 1.06 25.81
41t Total 15.77 109.55 2.32 19.71 43.87 6.03 6.67 188. 16
7 Bt Leaf 0.96 26.08 0.91 6.35 4.47 1.12 1.48 40.43
{&4% Alive branch 3.10 17.15 0.61 6.17 13.92 1.44 0.95 40. 38
Hi4: Dead branch 1.16 7.25 0.11 5.80 4.34 0.96 0.4 13.69
F#44 Stem 12.83 80.42 0.28 6.00 10.05 0.60 1.92 73.61
F Hz Bark 1.40 17.57 0.25 2.61 10. 56 0.21 0.80 32.01
R Root 5.64 18.38 0.70 5.24 8.05 1.07 1.50 34.94
41t Total 24.17 141.19 2.87 26.94 51.40 5.55 7.10 235.06
11 Bt Leaf 0.60 14.05 0.64 4.35 5.33 0.87 1.04 26.28
{&4% Alive branch 2.44 18.72 0.49 4.13 17.43 1.74 0.97 44.29
Hi4: Dead branch 0.40 2.20 0.02 0.07 2.98 0.12 0.23 5.62
F#44 Stem 11.17 29.40 0.27 3.17 17.74 0.79 1.34 52.67
F Hz Bark 1.12 16.96 0.15 5.26 11.76 0.22 0.68 35.03
R Root 3.68 26.62 0.25 2.63 5.24 0.99 1.47 37.19
41t Total 19.40 107.94 1.81 19.57 60.49 4.72 5.72 200. 26
#6 DHHEBATIHREFTRNEDRER
Table 6 The biological cycling of nutrient elements in Acacia mangium plantation
i
Stand I H Item N P K Ca Mg S 411 Total
age(a)
4 I-#7 & Storage (kg-hm~?) 438.21 9.27 78.88 175.49 24.16 26.65 752. 66
k& Absorption (kg-hm2a~!) 200.9 3.92 33.45 109.51 17.45 16.85 382.35
T B & Retention (kg-hm 2a~') 109.55 2.06 19.71 43.87 6.03 6.67 188.16
H3A & Return (kg-hm2a~!) 91.35 1.86 13.74 65.64 11.42 10.18 194.19
FI &% Utilization coefficient 0.46 0.42 0.42 0.62 0.72 0.63 0.51
TEIRREL Cycling coefficient 0.45 0.47 0.41 0.60 0.65 0.60 0.51
JA%:RfE] Recycling period (a) 4.80 4.98 5.74 2.67 2.12 2.62 3.88
7 I-#7 & Storage (kg-hm~?) 988.36 20.10 188.58 359.77 38.88 49.73 1645. 41
k& Absorption (kg-hm2a~!) 237.51 5.08 46.07 109.92 16.22 17.23 432.04
T B & Retention (kg-hm 2a~') 141.19 2.87 26.94 51.40 5.55 7.10 235.06
H3A & Return (kg-hm2a~!) 96.32 2.21 19.13 58.52 10.67 10.13 196. 98
FI &% Utilization coefficient 0.24 0.25 0.24 0.31 0.42 0.35 0.26
TEIRREL Cycling coefficient 0.41 0.4 0.42 0.53 0.66 0.59 0.46
JA%:RfE] Recycling period (a) 10.26 9.10 9.86 6.15 3.64 4.91 8.35
11 I-#7 & Storage (kg-hm~?) 1187.33 19.93 215.32 665.39 51.90 62. 96 2202.82
k& Absorption(kg-hm~2-a~!) 200.19 4.27 35.98 132.53 13.80 16.35 403.15
B & Retention( kg-hm 2a~') 107.94 1.81 19.57 60. 49 4.72 5.72 200. 26
H3A & Return (kg-hm2a~!) 92.25 2.46 16.41 72.04 9.08 10.63 202.89
FI &% Utilization coefficient 0.17 0.21 0.17 0.20 0.27 0.26 0.18
TEIRTEZR Cycling coefficient 0.46 0.58 0.46 0.54 0.66 0.65 0.50
JA%:RTE] Recycling period (a) 12.87 8.10 13.12 9.24 5.72 5.92 10. 86

hitp : //www. ecologica. cn



12 4 MR 4 ARFREBD 88 ( Acacia mangium) N TARE SRR ALY TEER 5165

ARER GBS BRI EFRTEAR RSO 0. 18 ~0. 51, REA B3 T8> (3£ 6) ,1B3F R %K
F/REN R 4 £E4(0.51) >11 E4:(0.50) >7 £4:(0.46) , AR N 11 £4:(10.86) >7 4£4:(8.35) >4
EHE(3.88) , BiBA 4 ~7a B D AR REBNE B, KX EFRTENT KRGS e, AR EEREK,
AARREFFTTE LU Mg 71 S BIEFR R B4R, IR R0 B, R S, NP K HIE5m R5
166 , 1B P 2R 350 L R 1
4 #ZRs5itie

AREBHBED S HBAASRENERTESE, BAZAR B EARMERFRAMmES, LRt
BHRTEABES, HRERN LG, X5 ENE, R RN T, ARERHBELAREERTESR
BUNEE WBETHAERTE, X PR N S BN EETERK . SEBRAL RS HEEER
R BT A BT B B AR

o S HBRE S (R ARER ) ERTESRER, B Ca. Mg BB TH M4 N.P.KAS
T RLHS B HSERE AT S R TR, 20D SRS S B EN RSB RRREF BRI
BB,3X 5 Aerts R Van Heerwaarden %™ Santa 257 1% s 4 g ot — Bl PO S0 45 SAH— 3K
o B TR M RS E R EBILAR, WHER D GBS R R R X R R 4
BERE E RIS MAUE IR SR R T EENER, X BRED GBS E LR T RN 1 L EFEK
WEEHEZE,

ARAERB B D G EARE SRR R R R 1022. 08 ~22633. 45 kg-hm ™, 4£77 B 8 43 5 Wy 188. 16,
235.06 kg+hm ~a ™' f1200. 26 kg-hm a™" , B Z REMAER A4 YR INTIY K, 5 E ML KT BEERY
LR, MY BETHRASRAEARN D BHR SARSHEEAERFH , HP P N EHTEREERMN
BEERKR,ZUDEHEN N BARBNRKS L), At EARAEBNERR LB INEE
JFH,

AR BB T A B ARE TR E R R 451 382.35.432.04 kg-hm a2~ f1403. 15 kg-hm >a™",
AEIRRR ST H N 194.19.196.98 kg-hm ~*a ™' Fi1 202. 89 kg-hm *a™" , H3m H FHI A AL I E Bk . D
B AR TR B RTRIIER RE51 0. 51.0.46 F10. 50, FIF R %A 0. 51.,0.26 Fl
0.18, FAREHA N 3. 88.8.35 1 10.86, EHID HHEATHREERR, ERTEHEER KA ARG,
HEERBR, BB KRS (11a) , BIF TR AR IE K B AR E R R B

PRI 5 A KT R, R AR 5 T B A SR B R, RE S REN R MER B Y
W BRARE AT AR KR B S 203 B A B O TR ISR , Wbk 3R FAS B i AR,
ERMAERATHN SRR, FIEEN, D EHBATHRRERRR, ERTERNEREA, EHTE
AR B, B BRMEYT AR E N 86, HEF TR ER KR SETAEYA R, N BRERER,
P K R RN B BB A8, 488 T R SR BRI RO, 3955 3 BRI P IR R B 2
HFRA R, XIS R R T A KSR P 3R B oR, 1R BRI T X935 3 vh 35 4L 7 AR
B—HE, D EHEBME N EREDNT N BB ER THERM, MHEH S N M REra™  mEx
B R AR R LR A I T Ak H 50 R H N RIR0 0 908 3R, Bbk T 103k
BHERS R, B, SEEAKEL, B EENR 2R 2BSTERHREZNSBEE @S, B
BERERR RN, A E YIRS RBREEK, REPAFHOE R G B34 E , FE L RERRNA
AR, bk 5 R RR A B, A AT B TR S RAE , S T 180K 5 - Bk
JE Ak S K PRI — R R . B, T A B 5 LU AR B VR R B SR e, LA R R
ZRERE B KA R T A5 A58 AR 7, 45 7 K IR 55 AR 3 K - DI, AT $2 5 Mo 4 7
1, BN TG B 2 5 a8 5 A AR 409 B AT
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