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Nutrient Distribution and Biogeochemical Cycling in Middle-Aged
Acacia crassicarpa Plantation

HE Bin', YU Chun-he’, HE Rong”, LIU Li', LUO Liu-juan', LIU Hong-ying'
(1 College of Forestry, Guangxi University , Nanning 530005 , China;
2 Qipo Forest Farm of Guangxi, Nanning 530001, China)

Abstract: The standard plot method was used to study the distribution and biological cycling of 10 nutri-
ent elements(N,P,K,Ca,Mg,Fe,Mn,Zn,Cu and B) in the 7-year-old ( middle-age ) Acacia crassicarpa
plantation. The results indicated that concentrations of the 10 nutrient elements in different organs of A.
crassicarpa plantation were in the order of leaves > bark > branch > root > stem. The contents of N were
the highest,K and Ca the second,Mg and P the lowest for macro-elements, whereas Mn and Fe were the
highest,B and Zn the second,and Cu the lowest for micro-elements. The nutrient storage of the plantation
was 1 121. 08 kg + hm ™, of which overstorey of A. crassicarpa trees stored 848.94 kg + hm ~* accounting
for 75. 72% ,forest floor 116. 05 kg + hm ~* account for 10.35% ,and standing litter 156. 08 kg - hm ~*
account for 13.92% . The amounts of nutrient elements in different parts of trees was in the order of
stem > leaves > branch > bark > root. The amounts of annual uptake , retention and return of 10 elements in
the plantation were 261. 87 ,140.59 and 121.28 kg - hm*, respectively. The cycling coefficient and
recycling period were 0. 54 and 6. 04. As was observed, the nutrient utilization efficiency in middle-aged
A. crassicarpa plantation was lower,but the return rate was higher and the turnover period was shorter,

resulting in the recovery and maintenance of forestland fertilization.
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B ARARHL T AR Ak 1) T 1) RV B XA b 5 43T 4 Y
WA EEA/ER . EIEAE Acacia crassicarpa X
RS ARJEL TR RN | B2 A S L PN S T Ep B
JEVEIE A, BAT A TR T R AT
PSR AT A5, R T g T R 4 Tl A AR
FHE A B 2 —, JF RS R i A S R4 B AL
#60 E A JREEAR B 2 B AT TR
W5 A SN TSR A & i LR LA B
TR ST SCRE D AL T AR Jy 1.5 ~4.5 4
A WIS I3 IR PR AIGE . S, A SCl X 7 4
Az (AR ) TR IEA N TAK 10 FpF s oe R & i ]
R YRR RIS, HE— AR R IR IAH T
MREFR I IE SHAR P, I RN AR S
(ESLI/ME SRy V1B S e it b S ST

1 X5t S ARt

§ (R VA AN R T s (S S =) v 7R
J533 , By 108°217E 22°58 "N, Hi 4w 7 4
HuRYAESE, K L L K g A P4 52, bR - 298 3K
300 m PUT, Ja Ay 2 KU 4 23R 218
C, Wit i Ul 40 °C, =10 CAERRZY 7 200 C,
PR I 1 350 mm, FEHZEPTES—9 H A
XTHREE 79 %o . ARt AL T I b, 4k 29 200 m,
PEFE 27 ~30° B ml p i A, HIRRAUA P LA R E
TE MU AR LT, 13 JEEAE 70 em LU |

IRIEHOFTFEM > A2 AR Cunninghamia lanceolata
NTAK,2000 45 12 H SRARAZ ARARIF 20 1L B b )5
T2001 4F 4 F JH R JEAH LS AR B E AE, B0 A 2
1 140 #k/hm’. 2008 41 1 J I 7 i 28 1 SR it A1 ]
TR MRS R 25 15 A 850 #k/hm?  HRH B 0. 75, M4y
F-EI WA 15.2 em, SFEHE 14.8 m! Y AR A £
FH B Mallotus barbatus Bk 45 I8 Rhodomyrtus to-
mentosa JEAG W Litsea glutinosa , # 7 2 %) T Rubus
cochinchinensis FEEA , DA K 75 15 Miscanthus floridu-
lus F1EEH=F5 4T Microstegium vegans 45 , i V%4 |2 R 1
3 ~4 cm,H i &M 5 85% L) I-.

2 WMRFAE
2.1 wRAEMZESEYENE

FEXT ISR N TR A TS A Yy 6l 1, 10 3
A~20 m x 20 m AR, 0 A o AR AR FA AR 1
AR AR AR 0 A G T A 45 2R SRR I A2 2 40
A7, TEAREHD TE O AR DR A (3 5 BR) HofE], b -
BRI 2 m X ArB A3 EUIENE T I E TR TR
A s AR et 6 o g, b R A (R R ) SR AR

PP AR R (B2 =2.0 em) PAR (L
#0.5~2.0 cm) ZHHR( EHAR <0.5 em) 43510 & fif
Joaf, [REJ3  BOREAE 85 CfE IR T Ak 28 BT
THEHAY .
2.2 MTHEEEYENNEFEAEYERE

FEAPRAERL N 2 5 8 5 AN HAA 1 mx 1 m
ANFETT AR T A R S ARk B N 5
JE A FREAR)Z AR JZ 530 2R AR J7 WOR VR W51 A
P by b R 6 o A, P2 PR APR A ML 20 em
T FEI N AR, 00 5 H A= ) o B BAE 1, (R s S B
FREAETT N IR T, 1 BUREI e 5 7K SR A B
2.3 FREYWENNE

ARYR T Py i A2 R ) AR OB, AR B A
HNBENLIRE 6 4~ 1 m x 1 m AAHELLJE S M (FLFZ
1 mm) RS, B R RYEY 1 kARl E N,
Fimt AL AEF RN 25 2 53 WD A= ) o
2.4 EYHRHNRERFSTENH

TEMAE £5 20 53 A ) 1k 1) [R) B 4 AN [m) 20 43 ok 4
GIHTRE b 5 T O RE e 25 A0 R 9 ) Jo s L 9 4%
PEI—E T A B WIR A S5 VE A 2 Hr ke i N
P K & itk Hk H,80,-HCIO, JHALikiH& 5, N H
AR REIE" P HSRSEYT L (kI E K H
JHEEREHE E " s Ca Mg, Fe \Mn Cu Zn 7%
FH HC1O,-HNO; JHAbIIH ., SR J5 IR RO B g i
M B AT KA KA, R E R R
e
2.5 FEHREASEAITE

KR53 FH 28006 B0 22 550 8] e sk 1) 4 A
YIRS HOR 5381 % 50 18 20 1 R AE. AR5 A= P 76 34
o R = fFR L+ HR . R SR A R
RSB 5 A Y LA, SR MROR ZE R AR K
T EFRICR &8 5 R B HIE & 5 W s 1 T
{8, RAFE FRITCR IG5 B 4L B 6] B SR T R
27— MG PR R I T 7 B s [R), A B R T R B et
TR LR R

3 FRESH

FATLERE

MF 1 AT RLE MY JRE S AR S b i bR DL TR Ak 28 B
W FR o JCR & iR, TR R IR 20 &40
O3S0 R R RO A B TR
AR AR ARBE AR RSB AL & 2 P R R T
R a 2R N ey, O K Ca Al Mg, P 1 & &
A MR ITE L Mo Fil Fe (19 B, HAKOE Zn
1 B, Cu FAI.
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JESEAH LR AR AE B (A JZFIHEAZ ) FI
PP Z R TR 00 S B B, BRI IR T8 A A
M5k, ZHOR S T RSB R e,

1, JEESEAREN MO 6] 254 2 U (9 35 40 & 1R
AR > FEARFY > TeARMY), bk T IR IEH
N AR G5 R RO 3253 TR 1 & g

R1 BEXEBHFRHRESASFITELE"
Tab.1 Nutrient element contents in different components of middle-aged Acacia grasscarp plantation
4 w/ (g kg™")
N P K Ca Mg
- 17.65 +0.72 0.65+ 0.03 6.72 +0.23 5.18 £0.34 1.39+0.13
bR 53 7.42 +0.14 0.24 +0.02 2.83+0.18 2.11 +£0.05 0.59 +0.10
ik 1.79 £0.08 0.16 £0.01 0.26 +£0.02 2.78 £0.11 0.38 +0.06
TR 4.80 +0.10 0.24 +0.02 3.86+£0.13 4.59 £0.21 0.54 £0.04
T4 2.22 +0.06 0.07 £0.00 0.98 +£0.10 0.65 +0.03 0.30 +0.02
RAE 5.06 +0.12 0.28 +0.02 1.89 £0.52 1.35+0.07 0.20 +0.02
HIAR 5.04 +£0.09 0.29 +0.01 2.13 +0.08 0.51 £0.02 0.31 +£0.05
R 4.50 0. 14 0.32 +0.02 2.80 +0.12 1.01 £0.03 0.30 +£0.02
IR 3.41+£0.20 0.34 £0.03 3.07 £0.15 1.28 +0.10 0.26 +0.01
HEA 7.94 +0.13 0.62 +0.02 7.88 £0.94 4.09 +£0.38 0.97 £0.05
HA 10.24 +0.30 0.73 +£0.04 7.68 £0. 66 8.02 £0.65 1.35+0.03
Y 7.73 £0.22 0.48 £0.03 2.16 £0.10 5.08 £0.24 0.67 £0.02
" w/(mg - kg™")
Fe Mn Zn Cu B
Spe 52.46 £5.36 215.91 £8.10 10.64 £0.41 8.64 £0.50 15.93 +1.12
Y5 16.80 +1.18 36.24 £1.07 12.55+0.70 6.62 +0.22 6.19 +0.38
AL 26.98 +3.68 34.25+2.14 11.36 £0.52 12.45 +0.98 8.75 +0.40
TRz 28.10 £1.37 41.63 +2.38 3.64+£0.17 1.98 £0.15 8.92+£1.02
T4 11.42 £1.46 14.02 +£1.06 3.94+£0.52 1.66 £0.22 2.90 £0.12
HRHE 29.11 £2.17 26.99 +2.41 3.76 £0.30 2.65+0.28 5.03 £0.33
AR 37.68 £2.52 15.18 £0.78 2.41£0.14 2.41£0.19 3.84 +£0.37
R 40.55 +2.06 20.81 +£1.94 3.68 £0.60 2.56 +£0.20 5.43 +£0.29
4R 113.06 £4.04 19.12 £1.56 2.46 +0.21 3.01 £0.17 8.67+1.03
THEA 76.08 +2.33 432.72 +15.30 18.52 +1.45 9.13 +0.69 17.06 +1.77
HAR 102.34 +£3.47 583.37 £12.68 23.16 £1.60 12.40 £0.30 13.14 £1.08
Y 106.40 +4.86 380.05 +10. 14 13.20 +0. 87 4.82+0.42 15.62 +£0.96
1) A ¥ HIEH B + 45ER, n=3.
3.2 HEHMEFERHESE TR (CREBSCRIAR I ) B (44 A B2 ) FITRFAR 3 35

M2 T LUE Y, JE A B T i AR R o I A
H1121.07 kg « hm ™. Fe R 2R A LI E B A
7 LRI FR 53 15 848.94 kg - hm ™, (S
FER Y 75.72% , Fx RIZ AR 8B 372 0 W AE &
T > Wt > BEL > B > AR TR ARJZ &R 57
A, LN IAF R Z O 434,69 kg - hm ™7,
TEARBE IR AF 51 54.19% , 43 5 2 P (17.46
kg - hm %) ) 24.90 % K (186.68 kg + hm™*) ]
2.33 4% . Ca (162.24 kg - hm ™) (1§ 2.67 { Ff1 Mg
(41.09 kg - hm ™) 1y 10. 58 fi5. WHEMKAZE 50 H

53 USRS i Ak 1 3A 3 3 43 3% 43 I A AR IK
HIARZN A5 R 44. 28% 41.49% F1114.23% .

JE AR S A R TE A JE R A JZ IR 0 WA B AR
WA 58.95 F157.10 kg « hm ™, 4351l 5 AR 35400
FEEVEEY 5. 26% F1 5. 09% ; 47 W 2 35 53 W AF 1R
156. 08 kg + hm >, B @ 5 T AT AR & 09 B R ¢ Eu-
calyptus grandis x E. urophylla N T, BRI 5
MIPFRIW AT LB (13. 92% ) AR, AR EGE
Al L SEHE Ty IR B S, T 7 TP 2 R
S LU 5 43 ik (R RS I S 3 100 A8 A5 45 T o L 1
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BN, i HUE e b N e A K (7251
kg« hm ™), JiF 5 9 9% ) P 3% 43 A L) 3 B

46. 46% , [F I 7E 245 RN 2 o AR i = AR ) 0 H2 42
fr A N AR AKF T B R .

®2 EXBEBAHRHRFIVEFE
Tab.2 Nutrient storage of middle-aged Acacia grasscarp plantation kg + hm™
HAy N P K Ca Mg Fe Mn 7n Cu B A1t
e 114.37 4.19 43.55 33.57 8.99 0.34 1.40 0.07 0.06 0.10 206. 64
A 88.68 3.37 31.84 35.89 8.23 0.31 0.55 0.19 0.13 0.11 169.30
Tz 45.89 2.28 36.90 43.90 5.20 0.27 0.40 0.03 0.02 0.09 134.98
THf 113.49 3.48 50. 10 33.18 15.23 0.58 0.72 0.20 0.08 0.15 217.21
AR 72.26 4.14 24.29 15.71 3.44 0.50 0.33 0.05 0.04 0.07 120. 82
FA/NT  434.69  17.46 186.68  162.24  41.09 2.00 3.40 0.54 0.33 0.51 848.94
HEAR 20.99 1.50 15.74 16.44 2.77 0.21 1.20 0.05 0.03 0.03 58.95
HR 20.49 1.60 20.33 10.55 2.50 0.20 1.32 0.05 0.02 0.04 57.10
Y 72.51 4.50 20.26 47.65 6.28 1.00 3.56 0.12 0.05 0.15 156.08
Bt 548.68 25.06  243.01 236.88  52.64 3.41 9.48 0.76 0.43 0.73 1121.07
3.3 ZoFERMEREE AEAEAZAR N TR AF g B R e R ST E
M 3 TTLUE 7 AR R IEAH N TAR 10 A AT 308 1 77 93 B R BB ). AN TR 3% 73 o0 R i 4F

FOPTCR AP R 4R 121,28 kg « hm ™ - 4R
Hep NP K Ca Mg % 5 Fh ot 2 (077 5 124 120. 31

kg hm ™2« 4E B R A )RR E

8 .14 123 4EA: Th AN N TARFIE AL JLE 8 (14 i1 24

AR N WKL, 5 10 Moo RFE G R 50
52.70 % ,ix Bt — 0 UL B R SEAH 0 N B R 58
A5 & AR RE T s HofoT R AE AR R AR O K >
Ca>Mg>P>Mn>Fe>7Zn>B>Cu.

R3 EXEERHRRMFISNFELNRE

Tab.3 Annual net accumulation of nutrients at middle-aged Acacia grasscarp plantation kg + hm ™ - 4!
215y N P K Ca Mg Fe Mn Zn Cu B &it
et 16.34 0.60 6.22 4.80 1.28 0.05 0.20 0.01 0.01 0.01 29.52
A% 12.67 0.48 4.55 5.13 1.18 0.04 0.08 0.03 0.02 0.02 24.19
TRz 6.56 0.33 5.27 6.27 0.74 0.04 0.06 0.00 0.00 0.01 19.28
T4 16.21 0.50 7.16 4.74 2.18 0.08 0.10 0.03 0.01 0.02 31.03
AR 10.32 0.59 3.47 2.24 0.49 0.07 0.05 0.01 0.01 0.01 17.26
Eit 62.10 2.49 26.67 23.18 5.87 0.29 0.49 0.08 0.05 0.07 121.28

3.4 FOTENEMRERR HE, S TAERR TAL AR 12128 kg - hm ™ - AR (L

A=W ERAL E IR EAE SR FEAE Y - Ve -
TIERIEER I S e , 6 55 WM A B AT E 3 SR
A, LG W = 4780 + 9 R R
S SEBR AR R BRI, AR ARE B K R LA S
2R AL T 38 5 SR AL S 0E &, B DL 3R 43 I i 4
FORER R A3 285 SR bR 53 SE B U 38 g A0 (HerpoT
ARG Sh IR Y K ST E o) . 3R 4 FIH 1R 3]
JNTAR 10 R I0 R A IR S AL

7 fﬁiﬁ%*ﬁ RN AR SR 73 o0 R AF W A
261. 87 kg - - 4R Hirh 53.69% E’Jfﬁllf(g
(140.59 kg « hm ™ « 471 AR H (E H38

46.31% ) , 3+ HIA7E Y+ N £ (69. 40 kg ~hm™ - 4E7)
17 49.36% , I, JE AN TARGE S R Z 1 E &
N Z B8 Y8 155, TR 30 HOR 5 Bk N
TR R A N el R,

I3 R 22 800 406 24 5 BORT J e 1) ] 2 ARk A=
BRGIRIEER ) EERFAE. JEIEH B ik Ak 10 Ff
JCEMIFIHRECN 0. 31, J5 RECH 0. 54, J& f Asf ]
4 6. 04 4F R DL Mn Jil % 005, KO PR, i
EjpRHE A58 K (P 3255 LR = B UTAROC , R
B, K (P 209 5k = ] GBS 52 ) JE I AH BN T AR IE #
KB NEBERERNZ —.
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Tab.4 Biological cycling of nutrient elements in middle-
aged Acacia grasscarp plantation
WHE/ G (kgD MR R e
- =) =) y=! * H Ji%%
(ke-hm™2) Wkl fEE ONER RN AN
N 434.69 131,50 62.10  69.40 030 0.53 6.2

P 17.46 4471 249 L9 02 04 8.8
K 186.68 .55 2.6 158 023 037 1175
(a 162.24 66.13 2318 4295 041 0.65 3.7
Mg 41.09 13.66  5.87 779 033 0.5 528

Fe 2.00 0.8 0.29 0.54 041 065 3.6
Mn 3.40 23 0.49 L74 066 078 1.9
In 0.54 0.2 0.08 0.14 041 065 3.76
Cu 0.33 0.10 0.0 0.5 03 053 623
B 0.51 0.18  0.07 0.11 03 060 471
At 848. 94 201.87 121.28 140.59  0.31 0.4 6.04

4 ie5%ER

JEIEAR B IR MONF 2B IR0 R & 8 K
R > R > WAL > AR > 4R > ARAE > K
M > Rliki > TAF. JEEIEAH RV 36 B 45 0 45 41 oy
RO NEARMY) > BEARMEY > T ARHEY, =W
PRAAE S AR T B 4500 2 A 0 3 s
EREN 22T R R BV 45 45 M 2 UG 2 b
APEGE NZSTEHE S THEMRES TR, EE
A JE A N B AR 3 i W S & R RE T, TRl i
NAAB T N fEdE Y iRt M EZEAER , R AR
e 1) 32 EERR I R F

JELSIEAF JEL i PR TR AR 2 5% 0 I A7 1l 848. 94
kg - hm 7 H#RAF43 0 4 (1 121.07 kg - hm ™)
) 75. 72% , e 5et (AR Az AR i) AR AR 55 430
e SRR BN ARl 58.51% , ] WLANR Ak ( 32 4%
ol )5 ) BHSOR AR T, T At R A 3 4 40 B A A
M, 3 BSR4 N R, BT ORE A b A= 7= g 5 T
BN MNEIEAH N T AR % W) 2 532 53 WA ik 3|
156.08 kg + hm 2, 54219 13.92% , 45 T
AR & B B B A2 AR RN B BB A Pinus massoniana 55
SEAE AR S R A JE N TR AR L 3
e FEE RO H A B+ S A S Y B

7 A A JREIEAR BN TR B 5 o A Y &L F
W 1E B R4y Wk 261,87, 140.59 F1 121.28
kg - hm ™2 - 4571 FRAMEIRRECN 0. 54, 770 K0 K
ROMER 22 80HE P Mn > Fe > 7Zn > Ca > B > Mg >
Cu>N>P>K; JE5 R 6.04 4, 525345 TC & 19 &
HWHEP H K>P>N>Cu>Mg>B>Ca>Zn>Fe >
Mn, Hrf 5 P A1 K &b, HAh T2 8 5% 8135 /N T o5
SEPRAENY, 5 2.5 ~ 4.5 A JEIEMH BN T A

o150 DR, SRR R I T AR LA e
TR S EER AFR Sy I TTRE ST, (H il TR A
RNTARE POK G20 WA, i 75 202
SHIULLLL TR H LM X 13 P K JUHE P v
Be= D, BTG POK B, At P OK IS SR
MU S A IR TR ER , AT E— 204
AR = ).

&% 0k

[1] SHARMA J C,SHARMA Y. Nutrient cycling in forest eco-
systems-a review [ J]. Agricultural Reviews,2004,25(3) .
157-172.

(2] faruk, &R B, RO, 5. AR AR % I B 5 o A AR
(Acacia mangium) N THMEFITTREWEWIEAR[T]. £
B4R ,2007,27(12) :5158-5167.

(3] Jkz MRBEDT, UM IR, B AR RS R A e &
HARBIFE[T]. #iikill,2006,34 (1) :27-301.

(4] Fsdlad, B/NE, SRR A SR Rl B % IS 4
FEREFE [T, 7oAl Rl 1996 ,25(4) < 181-188,205.

[S] ARFEBE. 10 AR R AR LB S TEM [T ] T a4k
A RF2,1995,24(1) :18-20.

(6] ®igk. FEIAHEX NI+ R R [T ], tm gk
MR B ,2001,21(3) :253-256.

(7] ZRaRW Aarsak, Bt k. 52 S8 SN AR A A AR
TIEAERERIFSE [ J ] PRALAR2EBE 244, 2008, 23 (2):
17-20.

(8]  ZEakH ik, Bt , 55 JEESEAH I TARE FRoc R A4
PR RIBESE )], K L ORFE2A 4, 2007, 21(4) : 103-
108.

[9] SR Pk, Z2 M, 55 JEIEA I N TR T R ik
PIEIRLT ] ARAEAROl R 74k, 2009,37(12) : 30-34.

[10] fapsl, A, F22, 45 JEIEAH R TR R I i K
Hezs ) o A [T ] wg skl R 277 4l A SRR i,
2009, 33(3) : 46-50.

(10 ] farsal. AEA 0B B 00 B 4508 20 S0 PR B 5 0 16 A
SEVELT ] BRALAG S A7 500, 1992,28 (4) :44-451.

[12] Sdndp. BV Hrdr i [M ] dest: gl
RHE AR, 1999:111-336.

[13] ZEBRAK, ZE M, M 0. B Rk N ARSI 7318 S 58
[J]. HEA5244R ,2001,21(10) :1734-1740.

[14] TscAl, HRAE. AR B B 5 AN A T ARSR 4316 BR

MIRTFEL T ] A 257741, 2002,26 (1) :89-95.

MA Xiang-qing, HEAL K V, LIU Ai-qin, et al. Nutrient

cycling and distribution in different-aged plantations of

[15]

Chinese fir in Southern China [ J]. Forest Ecology and
Management,2007 ,243 .61-74.

[16] fapuk, M ie o't , B3 , 5. e s LM AR ) A v A [ 1
BB oc R oA K S HHERL B R [T]. AW
HE2ER, 2002,26(5) ; 518-524.

[RERE Foer)



