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1.1 R

DL H A G A 30 4 (R E M kAT 2R L 85 00, i R B R TFad 60 H i 1 3 ANl #f 7K
0 mg/kg (K1, K8 ) . 100 mg/kg (K2, 14,200 mg/kg (K3, =8 ) , UL KCI VAR HIR . FEAE IR 2 IR —
25, Jit 5 2 5128 200 100 mg/kg. At - 398 S VRt U SE AT, PR AR R KPR B AT, SR )5 2 SN T BE 2
BATHEK TG 95 2 L pHAE AT S 2 (ECOFR0E (K2 14 D o B4 2F B B /K AE AP 142 T 4000 vh 1%
FRRIHI, IR LIGARE 10 dWE/KIGE N7, (B B TR B IR 4 KB S T, AT o A KE
H:70% 60:~80% 0:(W1,{%7K) 80% 60:~90% O; (W2, H17K)0: (W3, 5=17K) , 0 Ry 3B AN 7K 3, KRR oL =
EREHIK Iy . R e LR Rt 359N b, 43 1) 8 WKL WIK2, WIK3, W2K 1, W2K2, W2K3,
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2.2 NEIZKER S TR FEE KBS

T 1 AARFKEIAE A AL R KR A E 3 2 R TR B AR E Lk ie 45 1. WK 1R
9 AN AL KRG P BARE b BRI B R AE 0.19~0.31 g 2 [], WK1 W2K 1. W2K2  W3K1 ZbH g =, i% 4 4
A FRIR 5 T 3N KSR (BB ZR KT 3 BN KO CREERD , J i W2K2 b #4 K2 , JLAR AR EIUAEAF X B AR 5 A
[F) 7K 73 A B A () it AL 7K ~F- F b b 35040 Jo o () K/ 2R - K1>K2>K 3, HL 22 53 42 3% (P<0.05) , Ut B A 56
T B R A AKORS B 0 B ARG . MRIIAR R TR EAE 0.062~0.123 g 2 8], W2K 1. W2K2 . W2K3 4b
AT, BB T W2, 55 1 3 MR AT AR ZK 2 (WD AT 7K 23 (W3) &b BE 2 A B , 4L IA) 290l W2>W 1>
W3, % 57 i3 (P<0.05) , U B A58 TR A2 BE K o e B Bh TR IR R A K. 9 M EAR & LA F
0.182~0.561 2 [A] , W2K2 MI'W2K3 Ab U iy , 2 W2 27K 7 il 3 1 Tt B B8 3185 KK e ST AR et L

A1 REARAPRIZT RAGEK 5B 4R

ose | TR T R/ (go kD R TR/ (g kD MR 5E /% AR R R/ % TR R 5%
WIKI 0.290.027ab 0.0730.034d 0.255+0.048bc 0.289+0.164a 0.073+0.034d
WIK2 0.23+0.024cd 0.079+0.012cd 0.345+0.087bc 0.240+0.038b 0.079+0.012cd
WIK3 0.24+0.037bed 0.083+0.077bed 0.346+0.042bc 0.286+0.124a 0.083+0.077bed
W2K1 0.29+0.024ab 0.114+0.054abc 0.3920.152b 0.207£0.490b 0.114+0.054abc
W2K2 0.27+0.016abc 0.117+0.016ab 0.430+0.005ab 0.225+0.0208b 0.117+0.016ab
W2K3 0.22+0.022cd 0.123+0.024a 0.561+0.175a 0.305+0.051a 0.123+0.024a
W3K1 0.31+0.031a 0.056+0.057d 0.182+0.010c 0.25120.060b 0.056+0.057d
W3K2 0.22+0.028cd 0.062::0.073d 0.282:£0.066bc 0.285+0.051a 0.062::0.073d
W3K3 0.19+0.030d 0.063+0.025d 0.3330.090bc 0.243+0.165b 0.063+0.025d
W * * * ns *
BEME
* * * ns ns
TP
WxK * * ns ns *

OB NP AEZE”, T BEa, b, c FFRIR[F—FILE P=0.05 7KV 2 7 035 , WA RN G - BER R AL B 2 8] 22 573 122 (P<0.05) , A [F) /N5 = B}
TR RARE(P>0.05) . *FTR P<0.05 K F 2 7.3 ns R/RTE P>0.05 K FERARE. TEF.
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R NARFIKEFA AT KRS IR R AR R E AR R &, R R R B RAE 1 2 K Rg X 4
R, T KRR 2R v AAOR RV REAE A e B R AR AR R B AN B R 0 . FEAS A 7K 40 L L
IKPR KRG AE B 2 WAL R FH 507 T 2 A B b 1) 22 Sk

M1 AT LLE Y, 9N A FR AR R AN AR & DL WIK1 WIK3 . W2K3  W3K2 A FR i 57, 1% 4 M FR i a5 1
3INIKG K AR K EE N K3 CH D, BB KTl B 24 R AR TR RH R . 3 A FK S
N AR RPN R B IE R I, WI>W3>W2, R B FEAK A KK AR GL T AR R AR 3R B, il
RAEMR R 22T 2 pia (RSO, iR PR 2R B, S /KR 2= R 2R . 28R WL 2K 707K
S, B 27K I AR R A 2R R B A, BME/K B ARS AA R i KRB AR R AR R R e

KA DR R RN K AR 5 R4 N 8 25 R R AR AR AR B . EMH IR 46 1F N BEE S R ACE I3 &, 3 A 4
(AR IR AR AR 2R 0 2 0 1 1 e 3%, R WILE [R] 57K 73 26 AF T A R /K I3 e A3 R - i /KRB R AR B AR AR 2R
T ZEAH AT 2K R AR B R BN W2K 1 AL FE>WIK D AR FE>W3K 1 AL B W2K2 AbFE>W1K2 40 3 >W3K2
AbFE  W2K3 AbFE>WIK3 AbFE>W3K3 Ab 3, BUAE bR A 22 8 W2>W1>W3, R 7R [ S8 2K T, B+
K 3 KT B 3G AR R B SR INJE BRI s T B SR A SR TR R E R . SZRE R,
HHoK AR AT KR AR AR R B

3% 8

KA AR 52 2R B 3 b 37 20 1K 73 BEISE T RE I 5 100 77 70 A1 7K 73 2 18] SCAFAE AR ELRE M A L 1 24
FRE RN o KA 5 RN S8 A2 M IAR B IR S AT 0 , 221 AN R K 2 R 2K 55 /e » K
FEAR bR A 7] A 2 7K I PR A A L G R A0 0 B B i S B IR P B R A U s A AR AN R K
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I o
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2, ARB BRI HA RIS EAEN . £ 5 RIRTFT A, T DAAEAS R A2 1 300, 040 19 2 oo 26 K ARE 4R
K& H BT IR AT -

4 25 i

D) 7K BRS80S 2 SRR B 38 R 0 AR O R o AN BR S5 A R /KRB AR B 3 3 R 25
R 0 8 LA SR B R S B K P 5 R 0 B A A B KT B B 5 2 R R, i B
RS, TRE 2 A PR 5 B 70 B 70 AT A2 BE AR B e 3 Aoz (77 1) B S 1 I 4 5 24 8 27K P BRI, AR P £
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T KT VERFAE -
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The Combined Impact of Water and Potassium on Root Growth and
Potassium Distribution in the Rhizosphere of Rice

ZHAO Zhicheng"?, WANG Weimu>, GUO Xiangping™’
(1.Broadvision Engineering Consultants, Kunming 650041, China; 2.College of Water Conservancy and Hydropower,
Hohai University, Nanjing 210098, China; 3.Southern Region Efficient Irrigation and Drainage Key Laboratory of
Agricultural Soil and Water Environment, Ministry of Education,Hohai University, Nanjing 210098, China)

Abstract: [Objective] Water and nutrient distributions in soil modulate root growth, and the purpose of this pa-
per is to investigate the combined impact of water and potassium on root growth and potassium distribution in the
rhizosphere of rice. [Method] Pot experiments were carried out with the variety of Wuyun japonica rice as the
model plant. We examined three soil saturations: 70%0~80%06;, 80%6~90%0; and 100%86; , and three potassium
levels: 0, 100 mg and 200 mg per pot. When the rice seedling was at the six-leaf stage, we measured the amount
of dry matter, root-shoot ratio, root activity, as well as the potassium content in the rhizosphere. [Result] Soluble
potassium content in the rhizosphere was proportional to total potassium content and decreased with soil depth.
Along the soil profile, the slow-K content was proportional to the applied potassium and decreased with soil
depth. Potassium application impeded the accumulation of above-ground biomass at early growing stage, while a
slight water stress enhanced root growth and the root-shoot ratio. The experimental results revealed that soil
moisture modulated root growth while potassium impacted mainly on shoot growth. [Conclusions] The onset of
water and potassium is the root and they are then extended to the shoot and canopy.

Key words: rice; water and potassium coupling; rhizosphere; potassium states; spatial distribution

RS LESPUE-Si1

34



