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Abstract ; Most traditional r¢search models of roots simulate shape of appearance, simulating methods combining physiological ecology of
roots are less. Research model of physiological ecology of roots can make better performance in agriculture and forestry field for agricul-
tural information technology. It analyses shortage of basic DLLA model based on studying character of DLA model and application, propo-
ses an improved DLA model, which is applied in simulating hydrotropism of roots. The model combining the method of controllable pa-
rameters shows that it is better in simulating the hydropism growth process for virtual plant roots, which agrees to growth mechanism of
real plants. Simulation designsketch is realized using VC++ 6. 0. The simulation results show that the improved model realistically and
delicately simulates the beard roots hydrotropism growth morphology. The end of the paper points out the future research direction for the
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improved DLA on roots system simulation.

Key words:; DLA ;fractal ; virtual plant;root simulation

0 51 &

20 42 80 £EARLAN, K U M B BF 5 4t SR
HYBRUE 2B T ENE B ARG R ARWE
BOF S EYERBAUAR, RS KPR
Sr A R AL T ER A BT . IR A EY A AT
SEI— N EYLERE D, RSN L AT

W F% B 3 :2011-06-28 ; 46 [E] F 8 :2011-09-30
ESTE : WREHFREGHRIM E (J09L652)
TEER T RFR(1984-) 2, INRIGW A, WEFFRAE, BT A

KRR TR0k, BB, W44 ST, BF 55 77 1 K s LA
WER RS,

ERIBSE, RS MBS RUE EEEE, ¥R
AU ASAERBHIR AR, XUF Y 08— R
HEME, MBI AR L SR R ; oA
IR — R U R , B B B AR, T R AU
AR, HRMPIRTE NI LR MR E 58
BEEEEEHEL,

A Diggle™ @ TH—MRRKW S HERS A8
RERKERNERANATFELLEL RE. 4B
% BEMBEAR MY =4ERE"T%, LEAGR—
FERBRES RS, EXEYE ST TR
w, BB RN ERYS E IRINENEN EE , BE
BABBHEYS XN EERLEYBETAZ 5



-+ 120 - HEIERS 2R

w2y

BB A FA R A s e EYES LRSI YY

EREEL OUREASVNRETSEMBEARAN

YRR Y S R E R E RN
U LRI LA 7 15 B ST AR 10 = MR 454, S2 RN 3L
JUTIE SRR, & RIS 3T BE S B4
A, M EB RS ORI, R REESIE, &
FRREA KT8 2t AT W4 A R B v g 2
KHEHEEN SRR AER 54 RERA LS
FIRERRRE RS, — B2 E WM BT
W, S L RES AR RS E T E
FAHERIR MR R S S RS R R SH
T KRR £ e 75 [ A 5 SR A
RLOFUBEKENSE, AR R -SRI
RTARAEK R T RN ERBRMR R TH
&, B FREVSETHALE KB WHYBE
BB AR BIFFIIL, B A L RS A AR
BIFHER TR BRE K SRR, SR TREL
KEEHBARERERBNANES™, XhR
FRBGHE I DLA BERIZE & YRR G 7K Pk O, B T
HMYTRARE MM KIS, BA — MR 5
FIURE FAMEL

1 EZAp DLA 5

DLA ( Diffusion Limited Aggregation )&% B 45
TR A, i 35 B % R K ¥ Witten ! Sander
FE 1981 FH B, BARAKPEIANTTELY
WAZ —, DLAKBR R RS SEKER, e
BERIEYNMEEBEE KO SEAIR, LA
2 R A SRR, 7 Bk R R B T A W B
FEEABREFHN . ERELMEREEY EAHY
HITEA LU SR i 75 B0 LS O TR A — 2 AR 8
XRPIRE BB DLA BRIHGE — L RAP KR
FEEH,

A DLA BRI A RSB T £ — 14 M
T RSB — RO R EEE R AT RE
i 4% BE DL B — A VB A B T, R F B AL
B3, Eadid B FRASERSH R —EB
Bl AR BT R NRHN R BRI, — R
WEMAFBIMNF FLENFEEH AEEH
Bi— MR THEENES . ERIBRANES  RK
B — A Eat R B .

HA DLA MBREVFEERENER BL. 5
BLSA RN, EERYEDERKA R
J& , DLA BRI iy 0F SR TR A2 B S ) SURB 2R I 19
ABL, TERYEBISUR, DLA BRI T EZ 7K

PSR ERES,

DLA RFETH R LA AT AT, — MR R B

A=A B AR T I PR R T HNATE , B BB A

BIRF AR E . BRME A RINA R
(1) ~(3),
V:d(r,t) =0 (1)
R(DH, & % DLA BB FRERE, « 1

B, 7 RACE R, A A AR T K
KV, A
V. =‘P; . V¢(:,t) (2)

R P, p N EB  REERTHRM AR,
MR FHE AT AL, W R A T R4k

U,=q (3)

H(3) g BU R, R P HR A0 R
HREEHE T ESRTY SRR ERTE R
i o

7E DLA BRI h 5 |, A% | hgmk
BEBEA LTS B BRE T E A T 22 DLA &

RIEIETE

&1 DLAMA b 2RHK

BH B

BFEIEN N=1
BT BHRSE R RNFFENAEILH

BT nz1

K5I ILE p, po <1

BB H A m m <8
BN g P, P, <1, ARG
BRI - — RN r T

4HF 1 FEE—NSEEA RN AR A U
BA—HEE ., DLA BRI PR T B X R i
IR A LU =% BB Ry — s, B —HL
SE B R BENLIY ST AR AP R BORL 7 BRI R W —H
2, AR — B L BEYLE ST R BOR 7 s B IX K R
R DI, B A SE — S1H7 A 7 B AL 3 59 R Sh
FEROBLF o

B 1A 2 REHAMS SRR TR R4
BN BURFRMENARNEE . B 1 RT3
FEEMB S BEREME, BF TR0 L B HES
DLA SRAEKER;E2 AN > 16, BIF F AN — %
HLRMHOLT A B DLA BRIERKER,

2 Hifth) DLA SRERUNERR R @K IE

AR B 7K P 3 B R A AR X K T B Y A R IR
B, BVR A MNE KA K T4 o A%
MK RPEEZXEENMEM AR L5



H2H

REHS AT DLA KR BUEY R R R - 121 -

E 2 #E%ﬁ%*&%i&@ﬁﬁ

PIRBKD FOoWEESE, HEKRRLERHAE
e LA RR, —HREMEDHTIRE—E
S EAR A M B RS N T R S R AT R,
PIEAOBEMT BB LR E, HYR AN
AHYEAE R BRI, SR RAE SR
WAL SR B A RS SRR E

TP R R FR R RIRA> Z AL A S5 H Fbe
i bR S AR, Bl — R AR AE K Bl — 2 B
FEE GO, A AREW EMA R SRAESE
AU T &5 o T H 4 DLA R R IR BELAE KO
BRI B T RERKS R PR EYENEZREER
AR DLA BRI R F M BEYLYE 7 4 R B 3R
LT HEYRN &  ZRIURERIES R BETLE,
AN — AN ZIAR BT R T SR A R o1 R A
L\A.%*JLE’J BERY SRR EPRL TR A BB TE
PFITR , FBERS B E B R AR B0 SR b X R RO
I — R R B TR TR AR R A A
DA SURIFE AL I ) U 2 T K i R TR 1Y
AT (ERTE [ K PR AR L EE B B o
2.1 EZADLA #HIHFE

TEAESE DLA SRV R BT 0 B T8 3 7 1l
BFEVF E AWEAT I, FF B A7 E B ERE
HIE), B Py =P, = P, =P,, BARBLERMRRBEIR
SITE B B R (BRI O 1) RS B R
WU TFERE, R T B MR E R E N
BRSBTS, S 2 T AR LA 4 AR 2R i K
MRS R IR SR P A — %2 i 2 br

o

A 3 RHEAx DLA BEUEHU/NE SR R L HIE

WEPRLF R 6] A WA, &4 T BB
SEERMEMEE . KSEER N =1,r =3,n =20000,p,
=1,m=4,HP, =P,=P,=P,=0.25, 3t& DLA &
BUSERLNR R RIS R B R T B A B3 SR A
BERGK L, B RA B ERES S RAN AR
AR PR B T K PR AE KT 2, AT R X AT
BRRTE L BB E AR SIEA THRAZEE
KA

B3 DLAEM& aRERKGARZ
2.2 DLA #Rp3is

R4St DLA BERIFZAE AR JE , % 4% DLA 4
RUBAT O, AT -

FEAR 5 b T 8 Ml Y S AE MR E S T AR KR A0 1
AL, BP DLA BER b g9 7 65, BEHL AR F 1 K8 R
E T EAEARENARE, ARNEKKBHNEE
HTR I TREMASLASEENER BT
EE TR PR KA AE A, — AR TS B
BELE, S—RRXEAIELRII TG RREXE, BT
B TEEENASABE T £ 6,E£F AHLAN
FIaL,ARA T A LB SR E A S, R BRE % 2
Fim. Htb FESHEBBUEN: N=1,r=3,n=
20000,p, =1,m =6,

A2 %t DLABAFHETA
BABFHF A LG BEIAL

75 riEE
Py P, Py P, Ps Pg
B3 X

H% 0.1 0.1 0.1 0.1 0.3 0.3

HoAth X3, 0.25 [ 0.25 | 0.25 ] 0.25 0 0

2.3 WESSR

Y DLA AR BB Y R R R0

stepl WBAE LN PHEK a xb,1%(ar2,b/2) K
P, B R i3 T 8K A

step2 FEL2 B KA BB A _LIIRE 45 B M i B 1
XLk —4%, R &P &S5 MR AT HESESY
He. WEERGEMLR X r B FRMILENR 1,




$122 . HENERSERE

w2

step3 AE FAE =AML EHRF E—KR—4
R RETBGE BRLT BT R AL 3 B W b A B A
TRTFREFLAHXERERELX S, Y T8
AR XK L, &4 T7 1 LRSI RE K 2,

stepd ZORLTIB BIFH T MRS BRHE UBE R Ak, H—
ERGRHBEAN AT 40 B9 s 000 F i 2 B E B9 32 3l X3 0
FF, B F step3

BHRRERME 4 R,

REMTFR, FER

'
BT Bz

I 2 EELKHES) £ -l

(&5 B REENE]

BRI EBEBEETS, LR
]

b
BER A B
R )

B4 HxatA
2.4 NMERREKEERKGHRLS
TE Visual C++6. 0 3BT, I 8 H 69 23 DLA
BE, SHEYR R K EFRE TS SE KB
FFREHL BRI R N 5 iR

(a)

(b) (©) (@
B 5 DLABMe @KL KGMRZ

obi(a) ~ () 451H b ~ ¢, AR KA 2]
BOARZR Ik M KT AR

Yo RSB HRKEE P, =P, =P, =P, =0.1,
P, = P, = 0.3, MF AT LB HHRERS;

4 TR B B 28 B S 0 B R, T2 A
F B SEER A

3 4&FKiE

SCHR i 1 Bk DLA AERUAEHUR YR 2 1 i 7k o,
FRTHYEKEEERAEDSSRMWER, £85T
DLA M7 AW EHE AR, ERFR B HIIEH
RENHES FERERFONE, BsgE
R AT AUR R B4 KR, R i
BT HYAR RN KA KRS, HHHEER
USRI B ST T —E 4th . (Bl TRt Kt
TR P B R A2, AR B S5 R AR R 19 S R A
KAES, LRI R P MR R B R R R
BN, SRBARANASMELH S AL —EL
B,

SETUESEMBRERTRPHHABEE,
A EH R B S — S RS, LU
T SSRGS,

S

[1] Lynch J P. Root architecture and plant productivity[ J]. Plant
Physiology ,1995,109;7-13.

[2] Diggle A J. Rootmap—a model in three—dimensional coordi-
nates of the growth and structure of fibrous root systems[J] .
Plant and Soil, 1988 ,105 :169-178.

[3] o8, |¥F,REL, % BIEYERAEKER S0
B[ T]. fEBTSE,2006(3) :218-285.

[4] Pages L, Jordan M O, Picard D. A simulation model of the
three—dimensional architecture of the maize root system[ J].
Plant and Soil,1989,119;147-154.

[5] ZRmm,EBek, BHFE, % EXRRBILMERAR(T] .
TR E I ,2004(4) :62-66.

(6] & &, B/ EYHERHSERHEIERT]. 7 E
ok K22 ,2000(5) :96-99.

[7] %RV, ZRE MERRERREFNEDHREI]. RE
{5 H 4% ,2006,18 (1) :283-286.

(8] % ®,FH3, ™k, % HYRELKH =TI
B[ T]. Herhaeall K24 ,2005,24(5) :516-518.

(9] EZE, KRV, THEE ARETBCEIRMFEHRFR
MRz R SRS R A [T]. o B R 2, 2009, 42
(3):843-853.

[10] ¥ ®,F8BF, B . % ZTFHSERKERMKEDR
RERBFRT]. ek KPRk ( A RBEER ) , 2006,
28(5) :868-872.

[11] Witten S. Effective Harmonic Fluid Approach to Low Energy
Properties of One Dimensional Quantum Fluids[ J]. Phys Rev-
Let, 1981 ,47 ; 1400~1408.

[12] &8, ERE. EXRMABEKREKERBEI]. BY
215 1996,38(5) :384-390.



