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( ) P Q 2 molA, KNO3s3 000
umol/L , Ca(NOs)22 000 imolA , (NH4)2S04 500
wmolA , M gS0s 250 wmolA, KCI 25 mmolA,
H8B0: 12 5 mmolA,MnS0s 1 mmold, Zn.
1 wmolA ,CuS04Q 25 tmolA , (NH4) M 00240 25
umolAL  FeNaEDTA 25 molA

N

EREKA
Growth angle

B R

Germination
paper

GER

Nutrient solution

Fig 1 Specially designed paper pouch system
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( )

P Q 3 molA ,KNO3:3 000 umolA ,CalNOs)22
000 pmolA , (NH4)2804 500 wmolA ,M gSO4 500
pmolA M gCl225 ymolA ,M nS041 5 pmolA , Zn-
41 5 umolA, Cus0+0Q 5 pmolA ,NHNO3 400
wmolA, (NH4)M 0020 25 imolA , FeNaED-
TA 25 umolA , K2904300 imol NaB£O-Q 5
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1
Table1l The average value of the geometrical paranetersof the oybean root grow th in
Pecially designed pgper pouch system and their fit polynomials
/mm / /
/4 /mm /mm Total an? mn’ /mm N umber of
Grow th Total length L ength of length of Volume Surface Change of N um ber of |ateral
tme of roots tgp root basaﬂ 100ts of roots area of roots basal roots 100ts
roots dianeter
0 Q 00 Q 00 Q 00 Q 00 Q 00 Q 00 Q 00 Q 00
1 70 00 69 70 Q 00 Q 00 217 Q 00 Q 00 Q 00
2 233 00 139 20 91 50 Q 10 5 47 Q25 424 500
3 590 00 208 30 285 90 Q13 11 70 Q 37 4 43 26 00
4 816 00 241 50 377 20 Q15 15 50 Q 40 4 43 37 00
5 916 00 255 80 421 00 Q19 17 03 Q41 4 43 41 00
6 993 00 265 30 457 80 Q20 17 67 Q 43 4 43 45 00
7 1043 00 271 00 504 30 Q20 18 20 Q44 4 43 52 00
8 1080 00 274 30 515 50 Q20 18 73 Q 44 443 55 00
9 1153 00 276 00 541 80 Q20 19 37 Q 46 4 43 64 00
10 1222 00 277 30 551 60 Q20 19 66 0 49 4 43 68 00
3 3 3 3 3 3 3 3
Fit polynom ial - 0266t Q 453 t 0 864 t 0 001 t Q 003 t Q 003 t 0 643 t 0 098 t
- 8696t - 11 666t - 23 281 f? - Q014 ¢ - 0333 ¢ - Q052 2 - 5881t - 2162 ¢
+239 51t +99 735t +22377t +0110t + 5080t +033t + 17 38 t + 20 892 t
y= - 82 252 - 7915 - 220 92 - 0 088 - 1314 - 0262 - 12 142 - 21 867
1 400 300 -
1200 L
g w 250
S 1000 2
Ex g 2 200
o 800 E &
0 Yo L
B S 600 y=—0.266¢'~8.696¢+ éE 150
153 51t—82. =
23 400 239.51t-82.252 # B0 |
=) (7}
= o = . L —
200 s0 L y=0.453t"—11.666t+99.735¢—7.915
0 D- 1 ] H | J 0 1 \ n )
0 4 6 8 1o 12 0 2 4 6 8 10 12
it’:ﬂ‘ﬂﬁlld A KB E/d
Time of growth Time of growth
2 3
Fig 2 Curve of relationship betw een total Fig 3 Curveof relationship betw een length
length of rootsw ith grow th time of tgp rootw ith grow th time
22 60 d ;5 30d
, 60 d , )
(5] 2
, 10 , 5
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Table 2 A verage value of the geometrical parameters of the soybean root systems grow th in the flow erpots
/mm /mm /nm / 2
/d Total L ength Ier-lm-ottr?lof an® s ré?; Chan ergf N umber of N umber of
Grow th length of tep b%sal Volune area of roogts basal lateral
tme of roots root roots of roots roots diameter roots roots
30 6 257 00 400 00 4 037. 28 135 108 25 Q 53 43 42Q 33
60 11 281 50 450 5 400 1 50 146 05 Q 574 45 700
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’ ’ Vi = 3atl + 2btl + C (4)
3 : (2)
S ’ (1) 1 _ T2 _ (5)
[6] t1 T2
Yo — )LZ.(lZZ)_ - (6)
V1 y1(T21)
(3) (5) (6),
y2 )
V= dy
dt ( 3
Y it , y2 y1
L (2 e
2 ’ Vi
17 , Y2 T12= Tu= 0, T2=
’t 60, T 2= 10, :
L \'¥] v2
= , = , = 2
t Vi Vi (2) Vs w2060 a5 b, < ., 7)
y1(10) L 216 36 6
’ 2 y2(60)= 11 281 50mm, 1
y1(10)= 1 222 00 mm, 3
yi= ati+ b+ ctu+ d (3)
3
Table 3 Genometrical paranetersof the actual sybean root system s according to function (7)
/mm /mm fnm / 2 /
Total 3 an /mm
D ependent Total L ength length of an Surface Change N umber of N umber of
: length of tap Volune basal lateral
variable of roots root basal of roots area of of roots roots roots
roots roots diameter
- Q01148 Q 003 41t Q 039 23 Q 000 02t Q 000 1t Q 000 0143 Q 030 23 Q 004 623
y= - 223 - Q 5262 - 63311t - Q 002 9t? - Q0687t2 - Q 00169t - 1 66t - Q618 2t?
+ 368 53t + 26 98t + 365 12t + Q 137 6t + 6 29t + Q 065 3t + 29 43t + 35 844t
- 759 35 - 12 846 - 2162 81 - Q65775 - 976 - 0306891 - 123 3627 - 2251
24 3 ,
30 , 4
4 30
Table 4 Comparison calculation results acoording to Table 3w ith test result on the 30th day of grow th
/
/Pm /rr?m Fotal ./ an’ /m b ber of
Total L engt Tota an N umber N umber o
Item length of of tgp length of Volume i';‘er;agf Ch;?ogtesof of basal lateral
roots root basal of roots di roots roots
roots roots lan eter
Result of test 6 257. 00 400 00 4 037. 28 135 108 25 Q 53 43 420 33
o esultofcaleula 7987 44 415224 41512 1 427 119 81 Q 512 8094 418 58
4 L 4 L
3 1 1 b b
18 , 30 ; ;
60 , 45( 2) , , ,
(1) 3 1 , 6
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Doping geometrical paraneters of plant root systans
grow th using theory of smilarity

ZHONG Nan®,L IAO Hong’,YAN Xiao-long’,L UO Xi-wen®, X IONG Jun-tao®
(aCollege d Engineering; b College d Resources and Envirorment, South China A gricultureU niversity, Guangzhou, Guangdong 510642, China)

Abstract: The grow th of oybean root systam susing themethod of gecially designed paper pouch sys
tam w as researched It was proved that actual root grow th could be modeled w ith the method of gecially
designed paper pouch system at certain extent T he geometrical parametersof the actual plant root grow th
can be abtained w ith the help of theory of smilarity.

Key words method of gecially designed paper pouch system; plant root systen s theory of smilarity;
root architecture



