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Table1l Paraneter values used in model verification of corn P absorption
(mg- kg 1) VO/ |max/ Km/ Cav/ De/ (um- s 1)
P fertiliza- Lo/an r/an  ro/an (m- s (pmol- an” 2 s (mol- an" %)  (umol- an” 3) (han? s Y b Grow th
tion level rate of
oot
0 58 045 Q04 6 66 0 156 11 Q 124 29 60 374
200 62 Q45 Q04 6 66 0 176 14 Q 194 44 113 4 17
400 71 Q 45 Q 04 6 66 Q 213 19 Q 270 48 178 4 47
2 2 1 1
21 , ,
2 y ( i)
2
Table 2 Effect of P-fertilization level on grow th and nutrient absorption of corn seedling
/ /9 /9 /9 1 /
et /d , /g /a /9 mg- g Y 1
(mg kg._ ) Days after Seedling Seedling Root Root Root Trangi- Concentra- (kg ) )
P fertii w ing fresh dry weight fresh dry length rations tion of P in Seedling
zation level weight weight weight eedling P uptake
2 218 0 18 Q72 Q10 120 20 06 1133 8 46
5 2 87 Q24 090 011 248 62 80 1262 12 57
0 8 365 Q31 122 Q15 316 100 65 1329 17 10
11 526 Q 42 186 Q23 418 138 39 1808 32 36
14 6 43 Q55 2 96 Q37 520 173 34 2 607 60 58
17 718 Q72 378 Q 47 650 215 62 3119 72 32
2 2 56 Q22 098 Q13 148 19 84 1585 11 21
346 Q38 113 Q 14 256 62 56 1826 18 80
200 8 412 Q42 136 Q16 325 102 32 1912 25 91
1 543 Q53 226 Q 27 428 137 54 2 437 41 72
14 6 86 Q69 314 Q35 580 172 86 3 446 76 61
17 785 084 386 Q46 690 213 95 382 104 10
2 312 Q25 093 011 165 18 96 2323 8 61
5 375 Q38 109 Q16 285 62 34 2 438 19 60
400 4 86 0 49 147 Q20 338 102 98 3334 38 04
1 585 Q67 2 56 Q33 442 137. 79 3 608 43 32
14 773 Q86 356 Q 44 680 174 13 4 162 83 60
17 8 67 101 489 Q 60 720 214 74 4 464 116 11
( 2, 400mg/kg
.3 'L =33 98 t+ 58 85 R°= Q994 L =
, 200 36 05 t+ 62 05,R*= Q 989;L = 38 71 t+ 70 64,R”
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Table 3 Paraneter values used in P abrption model
Parameter type Parameters U nit ﬁ;;ag?e?fs lil?g%%st:rfs
upteke parameters Root nutrient Imax mol/(an3- 9 2 68x 10° 13 20 10 B 5 6x 10° 12
Km mol/am? 1 60x 10" 8
o an/s 1 86x 10" °
Root
morphology and grow th paraneters an 285
ro an 3 50x 10 2 3x 1004 3 5x 10" 2
Ix an 2 a1 20
Soil P supply . . .
parameters De an?/s 8 17x 10" 7 10x10°° 2 7x 10 16
b 584
Cav mol/an?® 1 90x 10" 7 Q0 20x103
baraneters Soil and water flow Vo /s 5 66x 10" 7 Q0 20x10 ©
2 3 Ca ) ro
L a 1
( De b Deb 1 De b ,
y I max Km (04 ) y I'x ,
2 L L 7 L VO
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2350 [7], I'x Km
T: g 200 I'x Km y I'x = 10mm,Km: 20
. ‘ﬂ:ﬂ 3
_E £ mmol/m?, ) 5
7]
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~ 2
m 7] ] I'x ’
&4
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A Vo,D eb, I max I'x ( 4)
50 L ! 4
03 1.0 L3 Table 4 Paraneter change used in two-dimensional
£ IRk and muti-dimensional sensitivity analysis
Relative variation in parameters
2 = Param eter U nit Range
ro mm Q03 Q4
x 2 30
Fig 2 Sensitivity analysisof model pameters \r,o ,r:r}]s 1x 10 1 1x 10° 7
for smulating root P absorption Cav mmol/m?3 1 1000
) . Deb m2/s 1x 100 % 3x 10" °
(Graphical analysis), lmax mmal/(m?:_s) 1x 106 1x 1074
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Fig 3 Two-dimensional sensitivity analysisof calculated root P uptake
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N umerical smulation of nutrient transfer and absorption

in S0il-root system
II. M athematical model verification and the sensitivity analyses of the parameters

ZHANG Fu-cang, KANG Shao-zhong,L | Zhi-jun
(K ey L aboratory o A gricultural Soil and W ater Engineering inA rid and Semiarid A reas,N orthw est Sci-T ech U niversity o
Agriculture and Forestry, Yangling, Shaanxi 712100, China)

Abstract: Experimentsw ith potsw ere conducted for corn seedling P absrption, combiningw ith survey
of P transfer and uptake absrption parameter of il and corn This paper calculated P uptake by the
steady-state model The results show that: there was an obvious increase of corn seedling P content and
aborption P quantity w ith quantity increase of P fertilization application in il; for the same P application
level, corn seedling P absorption quantity increase is rapid with the increase of growth time a linear
relation w as obtained w ith measured and calculated P uptake in different =il P application treatments,
consistency that corn seedling absorbed and calculated P uptake can reflectwell plant P absorption change
tendency; Single factor sensitivity analysis show s, the size order that affects crop absorption P factors isL
> Caw> ro> 6> Deb> vo> rx; Method of Graphical analysis can reflect wo dimensional and
multidimensional mutual relations betw een ro,D ¢b, Imax, Cav, Vo and rx etc

Key words il-root system; nutrient uptake model verification; paraneter sensitivity analysis



