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Photo. 1 A plane of root system of rice Photo. 2 In situ measurement of potassium
with potassium-selective electrode
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Table 1 Absorbing power of rice roots for potassium(a) calculated from the decrease of
potassium in soil

a (cm/sec.)
& = & =
R B
Treatment Bcforh;: 3pfrqlmcnt Aftﬁkixpfyncnt Msfa?v;ﬁiue Note
I — ey MRy
x ® 0> . - e LI R , 1K
With potassium 5.7%1 3.4x10 4.6X10 E&g;wmrmqo

* CAENPPHE, * Mecan value of two repetitions.
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%2 AEIREAETFENRE (C/C) HMMITAMSKNEANLERGHEL)
Table 2 Comparison betwecen calculated .and measured relative concentration of potassivm
(C/Cy) (Slightly acid paddy soil)
5 A KH(C/Co)
20
ltem 20u fr(ﬁnirootysurfacc Zmm 4mm 9mm
&
Mca%urigi value 0.15 0.40 0.74 0.84
Calgulatcd value 0.19 0.41 0.58 0.81

¥ Co= 1.11 X 10—*M, 6D=6.0 X 10~*cm*/sec., v = 0.97 X 10~*cm’/sec-cm?, @ = 5.1 X 10~%cm/scc.

%3 WERC/Co MKW E—HHMW)
Table 3 Effect of Kapplication on C/C, value (Tillering-Earing stage)
K¥(C/Cy)
I B % &
1% 200
Item 20 i from 2mm 4mm 6mm 9mm Note
root surface
= -
Measured value 0.32 0.50 0.79 0.81 0.96 i :np ), £k
‘ KBE#®EL
; - g8—1 A5
Calculated value .3 0.58 0.74 0.84 0.92 Bl

. Co=1.11 X 10*M, 4D = 6.0 X 10~*cm?/sec. ,v = 1.46 X 10~%cm?/sec.cm?, & = 4.6 X 10~*cm/sec.

R, AR 4—6 FTRERKKBRE AR AR Y — M HEFHTHRXRMN pH 4
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Eeffio M v/a> 1 HEBETFHIARS, <1 WHATH,E#RNWTHERRET v/a
BT 1, FIURR DA TR RTREFELE pH A HENARAESHE HCO; 1
PERA R,
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Table 4 Effect of K application on the distribution of potassium in soil of rhizesphere
(Seeding-Tillering stage)

M (mg/100g soil) Available potassium

B R E o

Distance from root AR Check HfR* Applied potassium
0—3mm 7.6 0—2mm 10.5
3—6mm 9.0 3—5mm 16.9
6—9mm 10.0 5—8mm 22.5
9—12mm 10.6 8—12mm 23.9
12—15mm 11.0 12—16mm 24.0
15—18mm 11.3 16—20mm 24,2

* 500 B+ KCl 0.226 BF1 KNO, 0.30 %, 0.226g KCI and 0.30g KNO, added to 500g soil.
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Table 5 Variation of available potassium in soil of rhizosphere after seeding for ome
month (Tillering—Earing)

i MEH (mg/100g soil) Available potassium
B FE W Distance from root SHRAER T
Rice plant not supplied with K Rice plant supplied with K
0—2mm 5.4 6.0
2—4mm 6.2 7.6
4—6mm 6.6 7.9
6—9mm 7.3 8.8
. 9—12mm . 8.5 9.4
12—15mm 8.5 9.4

¢ AR PHIME, * Mean value of two repetitions.

%6 +MSWIRKM— B )5, RFx-LM pH T (FREL)

Table 6 Variation of pH of rhizosphere soil after seeding for one month (Slightly acid paddy soil)

it #3 Period B{fRFEP (mm) Distance from root pH
' 0.12 7.99
AE— R 3 7.58
Seeding-Tillering 9 7.56
12 7.56
0.02 7.85
AR—HE 2 7.46
o ) 6 7.27
Tillering-Earing 9 6.98
12 6.97

* AKKNEE,

* Mean value of two repetitions.
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VIR, R MIRNNXR. RREARETRAE, RAERZI—EOME,
AR EN R PSR AR, ERBA T 4 KB RO FEHR, X7
BFRER (F) 5—R 6 AT KETABAKNAETEE (F) HEE, RTRAFE
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TP TFAROIB A —EELE T EIRER. ATERESHRIE Ny BH

MRERSTHAS T MR EEMNRARTERRENTNAR. &RERH, KBHR
BLEMX AR FENRE (C/C) WERITEESIANEMER, 4 v MAKN—
ERABEN. EHRANAET, KBRELEMEAFERFNTREXA P REY
13 pH R WRUTHLRET o/« HLENT 1 2 AT/EEHM, REEL-RK
AXHE-NERNEDREDRTRFRURERS, BEEF— P RELEERE
LB R BR R EH A - MEENG ENEEYSBERSE, AR RTER
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MATHEMATICAL MODEL FOR THE MOVEMENT OF
POTASSIUM IONS TO RICE ROOTS '

Xuan Jia-xiang

(Institute of Soil Science, Academia Sinica, Nanjing)

Summary

There have been several mathematical models for the transportion of nutrient ions
in soil towards single root or root system of a single plant. But wheather these models
can match the root systems of the rice plants grown in a clump remaines to be verified.
In order to test the models, rice plants were grown in a box consisting of two com-
partments separated by a sheet of nylon sieve to form a plane of rice roots. A com-
parison was made between the values of relative concentration of potassium ion in soil

near the root surface predicted from Nye’s model and those measured with a miniature
potassium selective electrode.

The results obtained showed that the measured values of relative concentration of
potassium ion in the soil of rice rhizosphere were approximate to the theoretically
calculated values, and their agreement was even better when water flux increased. It
is possible to predict ion concentration near root surface using mathematical modelds
even under more complex situations. -

In this experiment it was also observed that there were a deficit zone of potassium

and a neutral or weakly alkaline pH environment in miero-areas of rhizosphere of rice
plant.



