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Table 1 Effect of K application on rice root growth in soils of different K —supplying potentials

et | b8 W E(g /pot) HEK(m /pot) WE@R " (em® /pot)
Soil Treatment F. W. of roots Total length of roots Surface area of roots
MK L NP 4.63 23.9 372.6

NPK 19.64 71.5 1328.4
piEKREL NP 23.29 72.0 1451.5

NPK 32.00 73.4 1718.3

¥ OKRSAFN AR 64 AEXE, N 0.14 g /ke, PO, 0.14g kg, KO 0.17¢ /kg. LATFRK[.

HRA W, KRR EESEAE AR L8 FHRE. SRR ARREHREE AR
BEEREI, LHESR K MMM KEL EERE SRKAEREARYEMT 3— 4
&, T BAERMKE+ LSRR REH R REMK(R2), IRABHFRET
LS TYRARB, BMTHRETYRETRINOER, XEFHNTRANEK.

HIER XM RO EM A HE—EHER(R ), BHRRE SHAAHEE
i, BRERETEA AT ERAEK.

Ern—PRES, RIEWNEBEHFEZMERNT 02mm HARE(K D). BE
Y BRORBCEGRERREY, B mAR & B RA T X8R
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Table 2 Effect of Kapplication on the root—shoot ratio of plant

st} i ol abE HTE(2) HiH T E(g) 5
Soil Cultivar Treatment D. W. of roots D. W. of shoots Root —shoot ratio
Wtk 64 NP 0.59 2.70 0.2
Mg |2 0.53 2.56 0.21
KL e NPK 2.30 6.73 0.34
B 12 1.93 6.70 0.29

F£3 HIBMERAES S HHRR

Table 3 Effect of K fertilizer species on the morphology of rice roots

ot 05z W EERSY e H ROEE
Soil  Treatment  TE(g) ® Morphological characteristics
D. W. of  Tota AR HRE MMRE( <0.2mm)  HARE
tops weight of (%) (g (@ (@
roots No. of D. W. of D. W of D. W. of
thick roots thick roots thin roots remainder roots
.74 CK 5.35 234 122 0.68 0.39 1.27
AR+ KA 8.30 5.04 162 1.08 0.85 311
K,SO, 10.61 5.4 214 1.38 0.57 3.29

* KA S ARl 64

£4 JBEEFRSKBER( <0.2mm) EKNXF
Table 4 K nutrition and the growth of thin roots thiner than 0.2mm in diameter

1% Ay 03] #HHE
Soil Cultivar Treatment Fresh weight of roots (g /pot)
BRE >0.2 mm B E MIRE <0.2mm
Total >0.2mm roots <0.2mm roots
kB ZfE28e NP 28.1 27.6 0.51
NPK 31.3 2.3 1.98
mitkREL ®HE25 NP 249 24.6 0.30
NPK 2.3 24.2 4.14

KEERR MR AE S T G AR R XA X, B Tk
MR RARFERRI(ER S, BRAKNEKBRHEFRE.

& ST, RE\EREH S HESHORAN, REAENREE NI 64, KZAHE
215, PEINRKEHRSE. FTUERH LHE EHENR BKET, REPEN
FORK. REAREZERBEL ERERRAEROEEABNRIR(ES).
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Table 5 The kinetic characteristics of K uptake for different rice cultivars

=% Fmax Km Cmin
Cultivar (x 10"mol /cm? /sec) (x 10~*mol /L) (x10~*mol /L)
AWK 64 4.68 4.60 1.28
Hek 12 4.58 6.91 4.66
i 91 2.96 10.50 7.67

F#6 AT EFERAFHERKBHEREKNRIE

Table 6 Effect of K— absorbing characteristics of rice on the growth of rice roots on soil low in K

T AH A BRE #im( %) BREK W% REEH (%)

Soil Treat-  Cultivar (g /pot) Increment {(m /pot} Increment  (cm® /pot)  Increment
ment F. W. of Total length Surface
root of root area of root
M NP HE 9l 2.34 100 9.72 100 169.2 100
*&L ZiE = 323 138 16.87 174 261.7 155
A4, 64 4.63 198 23.92 246 3n.6 20
NPK i 91 7.42 317 29.64 304 525.3 311
Hesls 1623 694 56.80 584 1096.8 632
Wi 64 19.64 839 71.53 736 1328.4 785

MR TFARRE(E T, KRBRER M4 KR SRR A K& REA XK.
HERTW, EHEESNEMAL, SRERBERNEERICENT 60%, REKHEMNT
114%. T & SPHpk M B AR BOUE I 17%, REEIMT 24%. IRBVREAMERKILH
REMERARATHEBEANK & K B3 58RI BFEERIBRETER.

®7 AREFNERBERNNOER

Table 7 Effect of K nutrition on the regrowth capability of rice roots

HBRAE BREKE 13z} IR R BE(cm) HiHE(mg)
Plant (g /kg Treatment No. of the Root length Root weight
material K in the rice root regrowth roots

BRK  CFHBRRK  #E TE

Total Average Fresh Dry
b A B 11.6 -K 34 115.6 34 210 30
(BER) +K 55 253.0 4.6 350 75

oL TT, S 27.1 -K 64 238.6 4.0 880 210
(B £i8) +K 75 343.6 46 940 350
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2.2 AEEFIMKBIESBRUIKER
HYBRNEREERZ — BREFHAKSY. KEESREN N.P.K.Ca Mg 4%
FEUR R, Bt R TR RS TREZHER(ES).

#®8 WMEERIKBELKFRR TS RERW( 5 R

Table 8 Effect of K nutrition on the nutrient concentrations in the aerial and under — ground

parts of rice plants at full tillering stage

nE o o HIBRFE MK BEC 8 [ke) R FAKBE(e [ ke)
Nutrient concentration in rice plant Nutrient concentration in roots
Cultivar Soil Treatment
N PO, K Ca Mg N PO, K Ca Mg
AL % % NP 43.4 74 59 3.6 3.0 254 49 32 21 04
64 KBL NPK 249 51 130 40 1.9 157 34 38 24 15
o NP 214 70 5.7 5.0 5.9 104 52 32 58 24
KR+ NPK 18.9 69 123 56 4.9 99 46 38 56 37

F R AT I, B )5 7K RS b 040 680 A o I O A TR WS R 419 8 o T 8 (3% 9)
A BEOFRBENBET Y RO BB H R K, MR NP MK SEOXFEL
BHRMBEARE. MERNE, A5 ERIERARX. REKELIES (R M
J3 14mg [kg), HESREHEBREEE IR BRI EAR ch B AOVR E R T A BT, X R i A
BANFHARRABAFREERERFEAZH. PHKELE Mg RE(R
Mg 544mg /kg) IEMABEHIREM. BETHEMEHER - BIENTE
ABERESR T B B . B K — ARSI, BT UL T B ¥ ) R R oA Bk ik P9
HRHPEHETHBHEM.

£9 HEHMNKB(HRRK2S)AREGERNOKE
Table 9 Effect of K application on the flux of K uptake of rice plants

i 1S ] K 0% i3 M F) P
Soil Treatment Uptake flux of K
x 10~"mol /ecm? /sec

Note

&ﬁilkﬁi NP 0.26 F.~ U2_UI lnSz—lnS,
NPK 0.79 K (Lz—l,) X S,-S)

N NP 1.57 A tREERE Uy K @
NPK 2.42 BHER, SHRMEGR

2.3 MESFIKBRREHHORME
BRGAERKNBREFRRNF T, AZEFREYRMHFEMRFILES, FEEHT
KERALFWENIEE H—BURRN o— ZHENEAMIBRRABEBOEERER
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RIS F IO RR. ZEME40 L L4 RE IR BRI R 0 o — ZEREA AL BE 1™ A0 A5
BEERNELES RAHFRERNRAEANAHARHE M.

EFHHRNLEE, ATARKERHPREANERGR10), RE RN R E
BB FREMLRENEER, ERRKIAREHRRESHIREA/ FeOOH Jijk.

®10 mHIEARELSROKE
Table 10 Effect of K application on the content of dissolved oxygen in soil

st dh it B wRE
Soil Cultivar Treatment Dissolved oxygen
Ak 64 NP 5.3
) NPK 6.3
RHKEL
Mgl B NP 47
NPK 54

XTARBRAMBERLS, WEANESTKBERARA ZERER, FUHERE
FRIRR M EBUY SRARN ZBRER5ERNIEREBA X R,

3

EAMINHAREFRAERERAERESHTENERORELA K3, HERE
TRENEE AKRERERZHYHELRH. WK ZER R AWHY
Rora FTUANAANERSREmRE, B RE/NE, BS5% RZAXHHE
FOMESNZERERANER". RERNZFHABEY, R BHLEAHEM L
HESE, BEEMIBRMMKESESEK. IR THER PHICHERL L, HHEHT IAA
(BB ) FAMESE. BET IAA MEER, RERKLEWRRARKE, MR
BT RAR A AR KB

BHEHRARESR, BRBEAESITRAUSYNFE ST RCER,
W THRAKSYRBRA, FTLAEENRRENA KA L.

UR TRERNERENE - MREAGIRE, HNERFE—SHT, HEH
R SEER & LR MERN. EIHERER, RERROER, RFRENTIRFHE
FEMEBRENFSENTE, INREETHIE LHEK 8. % EHNHRERS
KBRENL BAAIEXIMABL EABRAFTERAR, BHAR—ITANTKBERNTT
ZHREERE.
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EFFECT OF K NUTRITION ON RICE ROOT GROWTH AND
NUTRIENT UPTAKE

Chen Jixing
(nstitute of Soil Science. Academia Sinica, Nanjing 210008)

Summary

Field and pot experiments were made to study the effect of K nutrition on the
morphology, activity and nutrient uptake of rice roots.

Results showed that K application based on N and P fertilization can promote
the growth of rice roots. The effect of K on root growth was influenced by a number
of factors such as the K-supplying potential, kinds of K fertilizer and
the K -—absorbing characteristics of different cultivars of rice. The strongly
K —absorbing cultivar grown on acid soils deficient in K showed the most beneficial
effect of K application on root growth. K fertilization increased the amount of roots
thinner than 0.2mm in diameter, enhanced the regrowth capability of rice roots, and
encouraged the uptake of nutrients such as N, P, K, Ca and Mg, as well as influ-
enced the nutrient distribution in the aerial and underground parts of the plants. As a
result of K application, the K concentration in the aerial part increased while the
plant root increased, whereas it was reduced in the aerial part of plants grown on
Mg —deficient soils. The K —supplying potential in soil had no marked effect on the
Ca content in the aerial part and roots of the plant.

K application on soils low in K can also encourage the rice root to oxidize
a—naphthamine and ferrous ion, thus increasing the activity of the root.

Key words K nutrient, Root growth, Activity of rice roots



