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Abstract; The variation of biomass, vertical distribution and annual dynamics of the fine roots of Hevea brasiliensis in 3
different ages, i. e. , immature period (5a) , early yielding period (9a) and peak yvielding period (16a) , were studied with
the method of sequential root coring. The results showed that the total biomass of the fine roots of H. brasiliensis at 5a, 9a,
16a was 2056. 18kg-hm >, 1557. 42kg-hm >, 1174. 90kg-hm > respectively, indicative of a close relationship with the
tree ages although that of the immature trees was very sensitive to environmental factors as well. About 80% of the fine root
biomass of the rubber tree was found present in the soil layer of 0 —40cm and the remaining 20% decreasing with soil
depth. Some 4 regression models were established for the estimation of the fine root biomass, of which the exponential model
gave better results. Comparing of the fine root biomass in different months over the year discovered that the annual dynamics

of the fine root biomass of rubber tree showed a double-peak type, i.e., April and August being the peaks for the trees at
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5a and 9a while June and October for the trees at 16a, much less responsive to environmental changes. Monthly variation of
the fine root biomass in the surface soil layer were different among the trees of various ages, but in the subsoil layer a

double-peak pattern was recorded with milder variation in deeper soil.

Key Words: Hevea brasiliensis; fine root biomass; vertical distribution annual dynamics
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kg, FISAEERSIE 23.2 ~23.9C, HEHSIE = 15C 1975 s 7500 ~8500°C , ¥ B EHSE 16.9 ~
18.0°C , 4ERE/K & 1500 ~2000mm,, {3 X 4 MR, B— N THVE , BEVE S5 W7 5, AR P DA B4R AR A
Y B SR EAEY), RAREAHEYEZ R WEEAR ER,

2 HREMRATE
2.1 »B

A 7-33-97 R EREFRIFERBER TR EREREN LT BRET HR— i8S
AR AR R 7 R, A AR R T B  BCELRR E  F FEAE W BR B B AT I R A, B R E KA AR
wERRE

I HEH 5 4F4E(5a) \9 4F4: (9a) K 16 4F4E (16a) $4H 7-33-97 5 RGN , BB RTTEESY 3m x 7Tm,, Sa
BRIERPE Y 124 37. 25cm, [ R T El;9a R F ¥ M2 K 52. 65em, B FF & 2a;16a 1R K3 120
61. 04cm, B & FFE 9a,

2.2 FREMRIEESRE

I X N EEE 5.9.16a 1) 3 Pt Bt 7-33-97 5 BRRBEARHL, 72—~ 100m x 100m FAE L PY DA A 28 6 X
30 #REERR, B R, N8R 5 AR FIMERR , JF/EARIE . M 2006 4F 12 A 2 2007 4F 10 H #1740 E
K&, 52 A AREE 1K, BYCRAERE 2 B T ), RERTE R ES: 3d L. RETESEER" #

O H#EERFEDPHERRTRERIEESH. BRARRBIS 1959 ~ 1963 TIERS. EREREENREPIRTRRE. 1965.

hitp : //www. ecologica. cn



4130 £ K5 % K 28 %

MR 174 HEE , PRI B LR, R IE BRI E B BRI T, 3R R T ok, IR
BEOXBREMRRANGF. DBRBRRHT 90, 2R A TEEM T 1.0m, 245 0. 5Sm R _EHF“S”
T3 AIBEHAE S Mnas , HER N 4. 0Ocm LH7E R 5 Mrid B4R, F— 1 BRE 57,5 L%
HWELEE, BTURMKPIE SRR RERGERBRR EEE S 0 ~40em + 201 FrLlh T 681
I ER B AREY R, ALBALE 0 ~60cm EHHFE XM, E 10em —2,3LH 6 &, AN HFELER
ATEIBER T 2. 5m IE 60°B3F (EFFEEHK 0.5m) BE4EE L0, MR ERIER 20 M, 8186 11
2,38 120 4,
2.3 4IRS AEYE M E

FKRHEFER: 4 h, LA 20 B AKRE UK, i s, B Pk <2mm BB 4R, IR
ABBE SVE REER SR AFFERAD SRR ALKE O CAH THEER, A2 —KF
FRE

AR YR G R, Z AN TR LA EWAEIERTE™ . BEERAAR(DHER
AR el A B B B R T B kg -hm 2

m x 10°
R

A, B HRAEY B (kg-hm ™) sm B F AN HBRE(g) ;R 452K R (cm)
2.4 FitHe

SEBG R P Microsoft Office Excel 2007 ( 3k AE]) 4791541 4037 HEE , 35 SAS 9. 0( 3£ [H SAS 3%
BT ) #4705 2 07 IR 28 X B TR EE .
3 GR54H
3.1 AERHERERAREY RN ES

MBAEYE SRR A B BVIRR, 4 R AR
HHRR SAREYREZ A BENERBXA™, &
PR STRIEA O ~60cm HIRFFRFHELKIL(E 1) ,AH
RS AR B 2 RR K, 5a RER 4018 84
Y& % 2056. 18kg-hm | H: A TE404R 1620.30 kg-hm ™, 5
78.8% ,FLANHR 435. 88kg-hm ™, |5 21. 2% ;9a Fl 16a 1%
JEEARH A AR A AR W B 43 B R 1557. 42 kg-hm ™2 [ 1174. 90
kg-hm ™ JE 4B Y E 2 H K 1173.95kg - hm ™

B =

(1)

2500 —
2000 —
1500
1000

500

H: ¥ & Biomass (kg-hm™)

&
FEHIAR A B
Dead fine root

biomass

&
Total biomass

Living fine root
biomass

(75.4% ) \961. 36kg - hm > (79. 3% ) , FE 4048 43 B &
383.47kg-hm > (24.6% ) ,243. 54 kg-hm > (20. 7% ) ,

A FIAR AR AR AR ) S AE )8 TR AR AE B LU ST

Bl AFER SRR R B LR ( £ SE)

Fig. 1 The comparison of fine root biomass of H. Brasiliensis at

different ages ( +SE)
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10cm +EHREYESHELS T EHREYEEZRZ IR BEKF,20em +ZHBEYEBERT 40.50,
60cm + Z4RAEYE ,30cm + )2 BEHTF 50.60cm £ )2,40.50.60cm =+ ZRZERAEE, 9.16a BIK
WAESRE LR AREY B ERABE, Hd 10em 5 30em +EAHRAEYEEF BE . 40.50.60cm )24
WAEYEEZRBERT 0cm B, HEAHPTLERERFBE,

ZE AR R K RS B, AR Y BINEE S HEEE LR IE MR, 2
oW, R R R B2 R B R R R R R R A B (v) 5 1R BE () HTHIA,
FHLA F A RVEERBNARE 5 H S AR R A Y B R B 6 EEER, £ 2 s RE
B, 3B y =a - "BIABRRERIF,3 MR EEIIBIRI S5 ;v =785, 1698¢ ™" 7> (F ff =152.16,R’ =
0. 8446 ,P <0. 0001) .y =469, 92354¢ """ (F {4 =67.96,R* =0.7082,P <0. 0001) .y =353. 62251¢ "> (F
{8 =59.29,R* =0.6792,P <0.0001) , Bk, FTE SR y = a - " X R AWM BB RW AR AW RS HIBWFE
SRR TTE,

£1 FEARBEREHIALREREWE ( £SE)
Table 1 Fine root biomass of H. Brasiliensis at different layers and ages ( + SE)

1B 5a 9a 16a

Depth(cm) £YE s% YR 5% YR s
Biomass (kg-hm2) Biomass (kg-hm~2) Biomass (kg-hm~2)

10 612.59 +70.28 a 412.83 £+64.15 a 305.91 £41.53 a

20 457.00 £39.70 b 319.93 +£36.54 ab 250.79 +37.88 ab

30 357.19 £31.67 be 280.47 £23.96 be 214.89 +£29.74 be

40 273.93 £37.48 cd 212.08 £17.51 cd 153.75 £10.36 cd

50 201.82 +18.86 d 178.48 £15.25 cd 132.00 £9.22 d

60 153.66 +8.27 d 153.64 £10.93 d 117.56 £6.56 d

+BEFR 0 ~10em. 10 ~20cm 20 ~30cm 0 ~40cm 40 ~ 50cm 50 ~60cm B +IBEFEE, FTR; AN EBEREP>0.05 WERBFH  the
soil layer 10cm, 20cm, 30cm, 40cm, 50cm, 60cm indicates 0 ~ 10cm, 10 ~20cm, 20 ~30cm, 0 ~40cm, 40 ~50cm, 50 ~60cm, the same below; the

letters in the same column indicate that the difference at the 0.05 level

®2 TRARRERFHERENERES HHERSE
Table 2 The regression equation between fine root biomass and soil depth of H. Brasiliensis at different ages

B Ages(a) %:u% y=a+bln yoa+byz 5= ae
5 a 0. 00565 1218. 44521 915. 99808 785. 16980
b —-0. 04647 —-257. 63906 —100. 42278 -0. 02733
F{E 30.63 107. 12 107.20 152. 16
R? 0. 5224 0. 7928 0. 7929 0. 8446
P <0. 0001 <0. 0001 <0.0001 <0. 0001
9 a 0. 00612 757. 10716 585.55354 469. 92354
b —0. 03998 —146. 37201 -57.10120 -0.01924
F{E 27.30 48. 22 48. 46 67. 96
R? 0. 4937 0. 6326 0. 6338 0. 7082
P <0. 0001 <0. 0001 <0.0001 <0. 0001
16 a 0. 00818 570. 76346 442. 69251 353. 62251
b -0. 05367 —110. 30663 -43. 24415 —-0.01930
F{E 28.27 41. 84 43.09 59.29
R? 0. 5024 0. 5991 0. 6061 0. 6792
P <0. 0001 <0. 0001 <0.0001 <0. 0001

2 N BRIEE (cm) ,y AARREABAEYR (kg-hm ~2) ;0.0 3 HEH  « is the soil depth (em) , ¥ is fine root biomass at different soil depth, a

and b are constants
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T EIE(EH B 4 A4y 8 Bk, S KIE(H H BRAE 10 A 47,10.,20,30cm =4+ Z/NEH A 6 F 4,40,
50cm 1 ZNTE 4 B,
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Fig. 2 Dynamics of total fine root biomass of H. brasiliensis at Fig. 3 Dynamics of fine root biomass at 5a H. brasiliensis at different
different ages layers
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= o B 5 16a SRR ENRAR L BB
B4 S0 RBRAALNERR L BAARE i ;
. i i . i Fig. 5 Dynamics of fine root biomass at 16a H. brasiliensis at
Fig. 4 Dynamics of fine root biomass at 9a H. brasiliensis at different
different layers
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4 iFig5%ER
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F=HI(16a) 3 MR 0 ~60cm - HEZEEE RN R , AR RHE R IR AR AE Y 8 K/ :5a > 9a >
16a, ZURMAEYERSBERLTARKERKSEHA BHRR (B ZHREE TS0 .
LI , 7= B R A S B , RE M HE N , BEAR T FAERKM TR RE, SR TRERAERKEE,
— R 5 AR IR, TF B BIAE BT 72 B 5 6 BT M0 3% ~ 11% , LAJS BB 3] 20% Lh 117,
IR BN R EEZN YA BB, LAY R ERY RN TeRmasmEE s, RAEKEE, ik, 3
BB AR A B TR, MR A G , R AR BEELD, BEKk2ESE
FARURGIAT 20a BRI BB ST, HARAE YR AR R . BRERARBEYEEAFMX ™ EZRNR
H, A& RMERE , W e h T 1 I3BIEH 25 RREE A —3 ER K LBE R TR ARA R,
XMERBTRSRENFEM TR RER,
4.2 ARERHEBRER AR AEY 8 EEFE

B ERA S TERBERF AR KB AN TF 50cm +)ZL E, HABRLZE P THEYEM 10cm
U EEEEEY . BEAMGRAFEERZ RN L REEM UK 5RO FEREEE ™ . [
—FML AT, LIERRNAMMEAEAE RSP RAH B2, BT LEE RS K GRE BRI
EFHHET, FHARERIBNEYBAEEENFRA" ™, AP, EREFE L RRR 85
K=Y & 80% ZEAER 3 AAE 0 ~40em +)2,25% DL L34 7E 10em 12, FEH B W30, 1R 4 Y B B
TE 0 ~60cm T EH  ARIFHRIG B AR M EE B EA—F,Sa BERAFLEHAREYE, HEST
HE 2 MHA BB , 5 T 25 R, 4R YR 2 B U, . Richard 2 JONHIR R0
FHEM S ARG B R ER A %, Frab iy TR A B2 m , 3 B AR KM= 5 ik,

Ft g S 22 SRR 5 W SR R AL BT, BB o 4R 3 B ST R A Ak R 0 B iy
%, W LRSS AR . e SR B L RS NV bR R AR AR R B AR AR TE L
WEENFHESHEESE. FETR OB ALY BEET 2 RERE TR Y, ABRdEs
F SAS e SR R AR B AR S A Y B B 4047, JEHOEA 5 = a-e” (a b B A HE) AR
I, BEBF M fE R R A 6] L BRI R R B AE W BB, 5.9.16a MR AR B A Y & B 0 7 R
B .y =785. 1698e ™ (R* =0. 8446) .y = 469. 92354 > " (R* =0. 7082) .y =353. 62251 >"**(R* =
0.6792) , 5 ZMREREF 3.
4.3 RERHERR R AR AR Y 8 SR E

Solomon 25 ) P A 4 Bk X P ft SR8 Ensete ventricosum #AfRAE K BHEATHISE, RAAMEK B RAE —E
R, ER B R AR A YR RIS, TRESHRESHEVAREYEERK. Siva > B
FH YRR T BN A FZET IR, RS A WA N T, FERRERN, AREYE
BAWBMENE, ~FPEHE 52 MR, SR B B (E H et RS R R 05 B 3
BRI RNA R RAF(REKE LB FAARMNS) WA, fIRE YR IRSE —8
FREHBE™ ", RBFFRR I, AR R AR Y B AR AL B XSRS B R [ R 450 J R 048 £ A1 B ¢ B )
BER,59a BEMARAERKTE 8 Ariimmg, /MNEH A 4 A4y, 16a R BRIIE(E B BLAT AR L 5.9a 1%
AR , 2 BI7E 10 ApAn 6 B, B/ME H BB AR HER . A E BRI 40 AR A Yy B 4F 4L RIAE
SPUER" (HERZ PR AR A YRR E, FEE 12 HIMBR A TR, RHR B, SRR 40
XTI E N B A EERE . RN YRR RHNESER R, RERRRE —F P, EENELE
MR, BEUBREMENAEKERY, 5, REMNRRAE4 ~10 HAEKER, KP5K7~8 A
HAEKRR, 11 ARaERAES BNERSE, FREKEECY 4 ~10 A6HE 37% %%, I LA
KA BEHME N E, T HEREZH BRI, 9.16a BRER KR, FIBER, WUAIET

O H#EERFEDPHERRTRERIEESH. BRARRBIS 1959 ~ 1963 TIERS. EREREENREPIRTRRE. 1965.
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RER AR 7K 73 ik , 3R SRR 5, S AR A R R B/ B, Sa AR AR A2 )
B S IRREE 9 162 BB K, BEEWIRIE S, VB K , BB 40 AR A Wy 8 Sh A AL B TP A2t

Lr BT, BTSSR (BP A2 BRAE 7= ) AR B 4 AR B9 A= Wy B AR b T B0 A R Bh BT AR,
REBREH AR AE Y8 SAF A RBA I B XR , ESHE MRS KM, FlTFE; AREY
EEREHINRIRNT Sa 5 9a Z ], WiF—ARBA IT HIIT BIW & (7 ~8a) o 7E0 ~60cm + /2, R W 4
REYEFEE T REENNN, RERBIEE. 750 BERMARSEYEFENELBE L TIER" A
[ L=, AR A Yy Bt R A AR LGS A0 T A R A K BRAE 7= AR IR AR B A ) B AR AR L 8 A
— 3, REE PR3 R, VEE AN B S8, T EL 20 AR A X B2 4 By ey B 7™ A — R B 5 1 o
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