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B A 1/ 4 BER Kimura B EFRRCKHMAR, ERMARREREE 11 6, 458 HF
B=mHPE, UE&H 0.265umol/ L H,0,, 0.2mmol / L CaSO, i 0.1 8 0.2 5% 0.3 5
0.4mmol / L K BB M E AR, 7£ 25+ 2C, EE AR ET, EHE FREBHEA LD
WE TEHERAFRSRETUR ERNAXEARERANRAER, FTF=mMEMHH
A E X = KRB RB A YRS RARARCE. SRR, MEABMERERREER
R AEHFHRESR R 02mmol / L K, MR A EHWEE N 0.4mmol / LK, HE
HERMPRRNEFERZE T, B HF =0,

X7 ETRERTA, REEE, AR AR

Ve R RGBT E I A — BRI, —RPRFMANER. A A
R, NHRBE I (Efficiency ratio) S(FI I 16 % (Utilization index) , &8 AL BT & B
EYR, CAHRTREY, AREYRKAAASERNENZER TS BE>T, kS
ARERMXFEINERBEFEE. EdFMER, RS RELRERBMREHL
P EMBESERFERN B, B—ZUELAITHER. A, BELEMNREEE
MK RS E IR ST IS Mk, DUEAEY & e R IR MARARER AT “bLlR” B4, ERk
kb, ad A AT R T AT (] 4 0% 5, (EAR R K RS X KO MR e R
THEERENREARS W, AR EZ & F#5% (Ion depletion) B AR, IF&R
R KWRET, KREA [ 25 5 Y o) 0 40 0 3R 2 B R I A VR B, A, B3, ) 2 ik
HE = = oK ER R R RR A RO .
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EBHIFE (0. indica) FERE (0. Japonica) HIZ3EHE (0. indica) & 11 #y. #HEEE T HEAKRBHIR
FT. BT Al Bl 2 B K R BT O B A 24 35 /K RSB 2 Pl FF 567 0.1%HeCl % 15min J5,
I E Rk ohE 4 W, F 32C T8RN 24 /e, 2555, B TR B R M L, S BN 12 8%, 8 10 7
pH5.0+0.1,1 /4 3 Kmura B EFBEIEHRF =041, WeEESBENE 28, BTHS -8 10 &.
B = R —K H,0,, B 3%H,0,0.3ml BB RS,

1.2 K'REYIE .

B R A R IR R B R R 100ml A BE B B AR AR M BT T, BEAR SR MA 100ml &
0.265umol / L H,0,,0.2mmol / L CaSO, #il 0.1 5% 0.2.0.3,0.4mmol / LK EFH W, B T 10 A B H
A, BB BRI B SIAE 25+ 20C, 4 B AER T, Bl 4 /NS, £ 2ml OB SREETHIE K
Yo EE, I EFE IR R B WM #, IR (PAR, photosynthetically active radiance) )7 % fH B i &
BH., EE=K,

1.3 K'RAREHNE

FZHIR A S, S E S, WE R RERBGAEYRN K S &, T H AR R

BEHEYE. '

2 RS0
21 FENEEERNSERE A
11 R RS R E R R R R R RARB(CV)FITH 1, Bk 1 AR, E=FMARE
£1 FEMEEERE =R E TR SFIESE

Table 1 Potassium intake rates of O. indica genotypes at 3 K levels
HEE 47 # % K intake rate(umol K*/ plant - h™")

Genotype

0.lmmol /L

0.2mmol / L

0.4mmol / L

H125-23-2-1-1
88-374

HEE R 8 & (Xiangaizao 8)

P3299-78—3—-1B—-1

HEHE | B (Xiangzaonuo 1)
#7 1 2 (Xianghua 1)

89—-642
B6048—MR—5—-2-1
89 & 229(89za0229)

£ 7% 231-8(Yuchi231-8)

0.207+7.42% 1072
0.203 £ 6.14%x 1072
0.203£6.39x 1072
0.197+ 5.88x 1072
0.194+ 5.88 x 107>
0.204+4.60% 1072
0.201 +7.16x 1072
0.195+9.46x 1072
0.192+5.88% 107
0.170£ 6.65x 107

0.348+ 1.53 107
0.360%3.53x 1072
0.348+ 1.43x 1072
0.328 £2.63% 1072
0.320+ 1.66x 1072
0.310£1.97x 1072
0.306+2.51 x 1072
0.265+8.95x 107
0.239+1.94% 1072
0.220+ 1.36 x 1072

0.714+1.43%x 107
0.641+1.94x 1072
0.663+3.91x 1072
0.641 £ 2.66 % 1072
0.608+9.21x 1072
0.523+5.63%x 1072
0.617+3.68% 1072
0.488+5.63%x 107
0.497+9.21x 1072
0.401+2.44% 1072

L72-1-2-2-2 0.158 £ 1.33% 107 0.182+2.53x 107 0.419+7.47x 107
Ty Mean 0.193 0.293 0.574
trHEE SD 1.53x 1072 5.86x 1072 0.104
TREB(%) CV 7.94 19.96 18.25

PAR = 0.014mmol photon m ™2 - 57
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KRET, RN BHR K EREREFDE REERRKET, SMHEREL
% K3 AN AES—3 HEMaENEARMN, RS TR KRRE. £8
HF R KR, I H125-23-2—-1-1 7E{REP AR 40 T AR & BB, ZEP S T IR &
Y, RZIFMR, 8 L72-1-2-2-2, Bk T TEM 8 T 0 EIEEE 50, [R5 PRl T #
R E B, {H3 R E 8% R DRE T /b, LA EREUEZ 30.91%, £ =4
THIZE 70.33%, M7E 48 F MAE2E 90.74%. M CV LHAME M, 7£E AR REREE
RIBF, 0.2mmol / L K" B & & Mk k.
22 HAEEERBMNSEHIRE

3 3 X RS 0BT 3R B, KRS R R 2 B 2 i) O S R 2 BB I AN AR R B R 0.2
—0.4mmol / L. BFFEREE, Rk AR EBHR 0.2,0.3 1 0.4mmol / L, 11 ¥
FEEERREENERFTE 2 AR 2TH, EX=FRETHELE 11 SRYGHE
FEH, 435K 0.447.0.549 1 0.660umol K/ h, 7£ 0.2 1 0.4mmol / L K'F, Bt & %
B8 B # & Rocca26/ IR29/ 28—18, 4> | 0.224 1 0.440umol K*/ h, T 7£
0.3mmol / L K" F & 1D47 W ok %R 518, b 0.309umol K/ h, 7 [=] 5k 5 24 47 K ikl
FAIRAE 4 BIAHZE 100.00%., 57.14%F 50.00%, B & Ff 18] W 4 8 2R Y 2= S B 40 ok B 1 7
TR, R ] IR 4R R CV BRI RS FE 9 0.2mmol / LK,

£ 2 TRIEREERAE =K E TR IR

Table 2 Potassium intake tates of O. japonica genotypes at K levels

FEEH
Genotype

% 4834 K intake rate(umol K*/ plant - h™")

0.2mmol / L

0.3mmol /L

0.4mmol / L

HLi# 11 5(Zaojing 11)
£ 65(Taizhong 65)
5k 105(Eyan 105)

0.447+4.14x 1072
0.389+1.02x 1072
0.364+4.78x 1072

0.549+2.89x 1072
0.484 + 581 x 1072
0.449 + 4.78 x 1072

0.660 £ 2.23x 107
0.593% 2.02 x 1072
0.657+4.65x 1072

# 1T 03(Chunjiang 03) 0.350+ 3.40x 107 0.489 1+ 4.48 x 1072 0.634+3.38 % 1072
W% (Liangcenuo) 0.335+6.09 % 1072 0.454 £ 3.30% 107 0.639+1.02x 107
F L 29(Chunjiang 29) 0.306+4.63 % 1072 0.399+4.25x 10 0.512+ 1.64 x 1072
0.2428 0.267+1.41x 1072 0.354+3.94% 1072 0.650+2.38x 1072
38 (Liming) 0.267+2.38 x 1072 0.389+ 1.99x 1072 0.512£2.76 x 1072
1D47 0.248+ 1.84x 1072 0.309 £ 2.51 % 1072 0.514+8.95% 1072
% ¥ ¥ (Laoleiging) 0.248 +6.27 % 1072 0.409+2.51% 1072 0.540+ 5.45x 1072
Roccal6 / IR29 / 27—18 0.22421.02x 1072 0.349+ 1.74x 1072 0.440 1.25x 107
iy Mean 0.313 0.421 0.577
WHEE SD 7.00% 1072 7.11% 107 7.67x 1072
TREP(%) CV 22.34 16.86 13.27
PAR =1.043 £ 0.036mmol photon m™2 - 57!
2.3 HEMBREEERNNSIERRE
ZIFIHT 11 MARBERNA A RSRE TRHRMEE. SRRV, =FHH
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Table 3 K intake rate of O. indica hybrid combinations at 3 K levels
HER % 59 # % K intake rate (umol K* / plant - h™")
Genotype 0.2mmol / L " 0.3mmol /L 0.4mmol / L
il A / 3263(ShanA / 3263) 0.409+4.86x 1072  0.522+4.25x107  0.693+7.16x 1072
4B 2 S (Hualian 2) 0.399 + 2,66 x 107 0.537+4.02x 1072 0.647£6.75% 107

B A 64(Weiyou 64)

B A/ 9010(ZhenchangA / 9010)
#K A/ 4663—4(ZhaichangA / 4663—4)
Wik 64(Shanyou64)

#K A/ 3263(ZhaichangA / 3263)

BAL 48(Weiyoud8)

B A/ 4663—5(ZhenchangA / 4663—5)

0.442+1.02%x 1072
0.425+3.58 x 1072
0414+ 1.51x 107
0.396+2.33x 107
0.350£2.10x 1072
0.389 £ 2.66 x 10~
0.363+7.52x 1072

0.465+ 5.04 % 107
0.460%2.61x 1072
0.453+2.64x 1072
0.468 +5.22% 1072

0.463% 1.56x 1072

0.463+1.20x 1072
0.409+ 1.28 x 1072

0.62119.41 x 1072
0.610£9.97x 107
0.558 £5.52x 1072
0.555+5.14x 1072
0.543+7.95x 1072
0.529+2.56x 107
0.512+£2.74x 1072

A / 3263(XieA / 3263) 0.297+2.28x 1072 ' 0.379+4.02x1072  0.374+4.53x 1072
H A / 53(XieA / 53) 0.271+3.55x 1072 0.343+5,14x 1072 0.334+3.61x1072
iy Mean 0.379 0.450 0.542
HEE SD 5.24x 1072 5.56% 107 0.105
TBREP(%) CV 14.14 12.54 19.55

PAR =0.758 * 0.034mmol photon m™  s™!

F4 TRANBERRHFRFAYENER

Table4 Genotypic differences of O. indica in K utilization efficiency

HER S EF f ¥ K utilization efficiency(kg / kg)
Genotype =13 Three leaf stage F.7 i Five leaf stage

88—-374 121.8£9.6 97.9%£5.6
P299F4-78—3—1B1 120.6£7.8 91.5+3.6
#I7E 1 S (Xianghua 1) 130.2+9.2 87.4+3.2
89 B 229(89Za0229) 119.4* 8.0 77.1+2.4
H135-23-2-1-1 1374+ 2.6 85.9*1.6
89—-642 142.6+ 18.0 97.5+3.1
A 7F 231-8(Yuchi231-8) 128.8+6.0 679+ 5.2
B6048—MR—-5-2—1 134.24+12.6 799+ 1.9
L72—-1-2-2-2 122.8+2.8 76.4t 1.8
%% H 8 S(Xiangaizao 8) 133.0+16.8 69.1%1.0
Wi ¥ 1 5(Xiangzaonuo 1) 136.4£ 6.6 88.0£3.6 °
-y Mean 129.7 » 835
PrRUEE SD 7.8 10.3

6.0 12.3

TREAR(%) CV
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Table 5 Genotypic differences of O. japonica in K utilization efficiency

HEER # R FI %% K utilization efficiency(kg / kg)
Genotype =M Three leaf stage FLMH-Hi Five leaf stage

%X #F (Laoleiqing) 124.2+2.1 79.7£0.5
i fli¥%(Liangcenuo) 116.9+ 4.1 87.0+3.0
B 11 5 (Zaojing 11) 112625 100.7+14
4 65(Taizhong 65) 111.8%2.1 80.710.3
%L 03(Chunjiang 03) 110.9% 3.2 93.4+0.6
Z8E: 105(Eyan 105) 110.4£2.7 93.4+0.6
# 1L 29(Chunjiang 29) 107.0% 2.8 779+ 1.1
F#(Liming) 103.3£1.0 83.4£3.9
Rocca26 / IR29 / 27-18 101.5£3.8 794+ 1.1
02428 96.9* 1.6 78.2+1.0
D47 95.5+4.3 73.5+5.8
i Mean 108.3 85.8

PR SD 8.6 11.2

EREM(%) CV 7.9 ‘ 13.0

Fz6 FRIFZEEABHERFABENESR

Table 6 Genotypic differences of O. indica hybrid combinations in K utilization efficiency

FEER ﬁ‘iﬂm&&$ K utilization efficiency(kg / kg)
Genotype = 3 Three leaf stage . T3 Five leaf stage

21 A /9010(ZhenchangA / 9010) 1449+ 0.6 77.6+0.5
Bt 64(Weiyou 64) 137.5£2.7 71.1£2.5
Wk 64(Shanyou64) 1372434 55.9+3.9
2 A / 4663—5(ZhenchangA / 4663—5) 136.2+ 3.4 76.9+2.5
il A / 3263(ShanA / 3263) 134.2+£2.8 67.8+1.0
4K A / 4663~4(ZhaichangA / 4663—4) 1309+ 4.6 58.6* 5.7
BAL 48(Weiyoud8) 128.0£2.7 62.614.2
W A/ 3263(XieA / 3263) 1244+ 4.8 68.1£2.9
4K A/ 3263(ZhaichangA / 3263) 123.3+ 1.6 66.7+ 0.6
W A/ 53(XieA / 53) 122.5+5.2 65.4+25
48X 2 5 (Hualian 2) 116.6+5.6 67.120.4
T Mean 130.5 67.1

it SD 8.4 6.7

BRER(%) CV 6.4 10.0
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VR, B RN A A AR R R AR E, HAREM 2570518 63.32%. 56.72%F1
101.76%. LA4EEE 2 SRl A / 3263 W40 d R, W LAEh A / 53 Fih A / 3263 T4
HREE, CV KM E R 0.4mmol / LK™,
2.4 KETEERRPERBYENSIEHIEMNE

F 48T NI T ZRABAR KRR =HBA A BMEMNRBRNER,
DA R 5 PR Y 6] ) A R 25 B P B8 AR EE A CV, AR BB, 33X = 2K RS A [R) 2 R B )
HEMBAREZFTN CV HELLHH (5514 12.3%. 13.0%F 10.0%) BF B KT =it 13
(5370 H 6.0%.7.9%F 6.4%) ., 6B HCECA R 5L R B 0 3 ) FH AR 19 22 i, o H B4R
F=m-4,

3 g

3.1 XTFHRIFEFENRTFE

TEC A B — SR b, o i AR W B W 4 ER N, % LA umol / g FW - b E
pg/ g DW - h™' FoR, T AR S5 R RAREL 1. A R Yo% 43 B DA, s W e
EAERU, FEFRTHANEER: RMAENA R ERM A ER A SEHEA R
MBI, B FIE B AR R e R BT il i, BRI R e 2 Ry R AL,
MEHHBETR—ERHEN SRR EAERNESR, AXmAHEZERN L EEE&
AHFEW, MIERTESER, FERBRTAAEAMAMER, —HH, ERENBDANAETR
A FA M A R R AT A DB T S5 A AR A R DR AR R A 07 TR A
B, DA EERR B N B A TEM AR Y N R R IR AR B 2, W T LUE S AR R AR R R
BUR UL, S BIX A E R: JEA R BRBIAE, RABR S, KRB, IR #E
R oK. Fwm, H15-23-2-1-1 A1 L72-1-2-2-2 = M- & E S5 A
123.8mg / #RAN 61.8mg / #k, G 5R LABEAR O HoBehr o, W) 38 00 R 4 3 R A B8 IR P 3t
NSFSEEI k., B8, XERAGHRN., MRS ARSI (BRI 10 %) N LR
B, SEFTTHBR X RIS . BRI oT ok DA B AR BOVE S LU B R . 4 ARAE RS
T, nE—FhEEE R, 7E R — B AT B R — KNG BB T ARE R B it
YR FAT, 0T DAL EEAR B R O EAR ), A X R E O T R R B A —
M, NMASE LARASHEIAL,
32 XTFEEMHIERRE

B B 0 R B 2 R % i B IR 4B S g v B R R AT 1A, BPFE MR 3 BT
KA TSR WER, M7=, B U= 25 MR o 20k b AR ) 22t B B (I 4 B Y
SRS, XS REA R, HERERBEK, TERR, SRR, ML s

R H ot AR [ 2 R 250 AT o R 4 R P BB IR v, R B DR B R T Bk
—. PR, BRENSRAEEEFEENEm. KRN, ERERMMEZELREE
XA EEREERARE, CV /N, KEMMEEREENABTIHEEFE 1FE A
BB RAZEE R AR SA B R, AR TIfE, SEMNMEREN Y ZERERES
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OB B R R O DR SR B R, MURRE (RS R AVE R IR R . WIS
25 SRR, RS FORE R A [ 2 PR AR B A 38 IR B MR BE O 0.2mmol / L K7, Tkl 2 25 35
B RA IR WR B2 R 0.4mmol / LK,
3.3 KFHERIFERH

R T SEIN SRR I I 0, KA R G R AR B DR 22 BT, FE S S T
BB, PR PR Tt DB A FR T, R B AT R4 RO A A Bh Y
AREETEXRH SRR R IR 0 SR AE, TR IR A 15 22 RAEE R, 1557
=M, BT W ) A, SRR A T SE B PR A i

P A TR B R A 7 R P R R B B LR O ik, 2 FH il e I S0 8, (R AR IR A
MAPEK, WEAHWE, MEHLEFEAASENERREZRE -HHEAKRS
ER, BEEM RS SRR AR IR E Bk O R FIEFLA Y T, A AR
SRR B HEAR S, XA FE A K2 RE AT RER A RE A, E, AB 5% R
Fort BFE S BB, IX B RS WPl S SRR T B A I, E AP R R T 3 =k # 2L
WMEBEZNME, T EREAEY IR R AR EZER 5, ARk B SEER H LS E®k
MR, HEAMASENRRRAEREXN DREEIMYREENEN. BENERIA
3, SRS At AR SR, B DA B AT B, W AR i e MR A LB S | Uk 2
E:SEER

4 5

1. 4 B BORAS MRS AR 20 S RE SE B A 11 b, F =0 98 B R SR RS, 505
WE AP, KRS B AR R, SR HOT B RS R T, %Elzﬂl‘é]ﬂ}ill&
HRE CV (A, B RN, B0 B R AT RS MRS AN 22 SRS O B B vk B Ik ik
347 0.2.0.3 Al 0.4mmol / L K7,

2. Al Kimura B E3%B4 BIFOERS ﬁhhﬂ%ﬁi*ﬁi“‘%ﬂﬂ"ﬁﬁﬁﬂﬂf%ﬁf: R
SHNCER, W e £ - B, SR B M EF R, ttﬁ:.”ﬂ@%ﬂﬂﬂ’rﬁﬁ%lﬂilﬂlﬁ?ﬂ
PSR CVH., RER, TREER. B AR 225/, WEIARRZE R ER
PR R 2 i, B0 IR B0 T =i,

3. R HEAHEEMAREERET, REERNERAERBEYBE, A1
FERFRHRE T, RER Xl —fEU L. H#%ﬂ%%ﬂﬂ%&ﬁ‘@%%lﬁi%ﬁm
EHBE.
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STUDY ON METHOD SCREENING RICE GENOTYPES TOLER-
ANT TO LOW POTASSIUM

Liu Guodong
(State Key Laboratory of Plant Cell and Chromosome Engeering, Institute of Genetics, Chinese Academy of Sci-

ences, Beij ing 100101)

Liu Gengling
(Chinese Academy of Agricultural Sciences, Beijing 100081)

Summary

Three leaf stage seedlings were investigated for intake rates of potassium in each 11
genotypes of O. japonica, O. indica and O. indica hybrid at different K* levels according to
ion depletion. Potassium utilization efficiencies at 3 leaf stage were compared with those at 5
leaf stage to screen efficient genotypes. The suitable potassium levels were 0.2mmol / L for
both O. japonica and O. indica and 0.4mmol / L for O. indica hybrid. Five leaf stage was
much better than 3 leaf stage for comparison of genotypic difference$*in K utilization
efficieny.

Key words Ion depletion technique, Potassium intake rate, Potassium utilization effi-
ciency

L



