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WET 9 AKIBREFZE 0.1mmol/LK,SO, + 0.2mmol/LCaSO, Pkl 2 /N 71 4
MBS KY B pH EREAL. SARFVIBKN oH FLSE K REBLZREPENE
3R, 3K TR N PR g R 0 07 e R R SR RS A A DT BRI EE T 2t 4R IR IR A,
ABHALBEPHFRE S X EETHREHR LEMNWEHOESREERHE S X1
mol/L HNO, RRERRAIFNF- B ERBEGIHEREE, X 11X 7 2t R #4E 115800 K8
R EIHRR. IS, BRI T RIEI SR X #RAE Y R Lo

XWA KR, RIS, pHLIEZ S, 1mol /L HNO, RRER BRAYSFMF- B 1

REHH T WL R, T EBRAY 13 (EMSH <50mg/kg) N—RERSFHYL18
GEXH 50—70mg/kg) Bt 3.4 22w, LG LERHMWE L 23%, 7R H RIS
KLY, EFRK, BT EMEIAATRES, & B IE R R RN, SRy N
El. BERESNFBEAZ, BFEHLRE G, REEOMERRXERNERFRE, H
oI A R, BAFEIEHREELHEFERT—ENER, B5RRERHRE . tS
FRRER TV ELETFTE. Hit, bR FRESFHFOERERY,

WEMERA, AR B MR R FR R RSB R S EA
REOER. Wb, FTEARE R G RE IR Bk b R FI ARSI
Yo, LUE B AR AT 13 ORI AT 4B L 2% B B $RAEHY S 6k 38 =T LLOG e 11K 4F
SR APEY 1% B AR O A B R AR SR RO BUE . ERSMEX FEOM R D AR
B K 4P R SR R P ] SR R P 8 o — 1 Rk 1 {6 O o TR B B ) 3R O /K R
FPROJTER » H BT A S A 5 AR R SR o

— B 5 F&

(=) FRK EIHHM K HHRRE

EANE 6 5 AR 64, Yrik 46, 11 {46, F57K 04, 5K 48,5 K 11,8619, T8340 % 9 MK,
AR REFGHBE] 0.2mmol/L CaSO, Bk LIEH K 15 RN &Rt KB4
10 £, (% 0. 1mmol/L K,80, + 0.2mmol/L CaSO, ZEH,EE 3 Ko TEXHCRARE T HRIL 2 /b
WG 4 /B IREE A oH B KY R pH AR KY RESBIA oH IHRIKREETIE,.
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ERAU L7 AT RE AR S 1 O R R R, AR 50.6mg/ke,
ZREEEN 239.4me/kg, THAXRT/E BT 20 B HR 250 3, XENERAET. BARK
FRT 40 Bl EGMIE R E 30 RIIR S EMATE AT LR 0.33EN,0.3 5 P HAMH. LHH
BREWEZEANMTITE.
(=) BERR

LIAL{E 6 5 U 46, 557K 48 B X AF. & 4 MRAFE 2 (1) REH (K); (2) HHE
2.5kgK,0(K,);(3) HilMi 5-0keK,0(K,); (4) BilfE 7-5keK,0(K;), FLEREMBLEARMES.
SR T ERRRE ELHEERAERNE 1o KB HHXET, UL N EX, & F A EIX B L'
£ 3Ro
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Table 1 The main agrochemical properties of the soil tested

LWEE HHE AWE K 24 agm | ERE
(cm) pH (%) (meg/ke) | (mg/kg) (%) (mg/kg) | <mg/ke)
Soil depth oM. Hyd”g{“b“ AvoiLp | Total K | Aveil 'K slowly avial.
0—20 , 6.10 1.92 102.7 39.0 1.44 47.2 242.8

20—50 ' 6.78 1.16 26.1 23.1 1.59 25.5 294.5

T RE &R

(=) FAKXBRHM K+ Rk

R ENENA, BRI R LR RS R, AN S WRT, EFiEkt. AR
REZ M HFORBS HY 430, 76155 $0f0 24 /I ERBEWTHERY. BAKE
REHFAENIR? £, WRAERRN oH ZRENRMINEAE . &R %
B, % 15 Rigghesfe e pH H 5.63,
K* RE 7.65mg/kg BJ K,80, + CaSO,
VR RESR 2 /N R 4 /N, B Ry oH
EIERBLAIL 46 R, K RERE &
k% T pH HEMEMEE/ AT K 48,
HOKY REREEOEMRGE 2). RiEEHE
FAyHT, 2 /NEERD 4 N S IR KT IR
Fl pH EREMHERBEN E H X
(B 1), 71 )0 BB AR AR T TRV,
| , (=) FRKBEHMLES & BEE
Lo TR SR B B2
1 W PH R KV REEIELROAE b LARARERITHE  FH
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Fig. 1 correlation between changes of solution

and K concentration BN EREEE 1% 85 & K Nz (%
3)o Piil 46 7 7 A RAB T WE R KB EAARE RS, B 48 THERD, HA
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Table 2 Changes in K* uptake and solution pH for nine rice varieties

& L g IIJJ:)urETI 4“I/Jl;ouﬂi
Variety .
pH ApH | rk*31| ark*1| pH | AapH | [k+1 | Akt
Wik 6 = 4.87 | 0.76 | 6.35 | 1.30 | 4.50 | 1.13 | 5.05 | 2.60
Wik 64 4.88 | 0.75 | 6.15 | 1.50 | 4.34 | 1.29 | 4.84 | 2.81
B 46 4.76 | 0.87 | 5.64 | 2.01 | 4.05 | 1.58 | 4.65 | 3.00
11 4% 46 5.37 | 0.26 | 7.13 | 0.52 | 4.88 | 0.75 | 5.63 | 2.02
Fk 04 5.1 | 0.44 [ 7.03 | o.62 | 4.78 | 0.85 | 5.65 | 2.00
Fk 48 5.48 | 0.15 | 7.22 | 0.43 | 5.01 | 0.62 | 5.94 | 1.71
FK 11 5.10 | 0.53 | 6.71 | 0.94 | 4.65 | 0.98 | s5.30 | 2.35
8619 5.00 | 0.62 | 6.51 | 1.14 | 4.51 | 1.12 | 5.2 | 2.53
T8340 5.1 | 0.52 | 6.72 | 0.93 | 4.67 | 0.96 | 5.34 | 2.31

% ApH,ALK*] ABIRFHEN pH f0 K+ KEERIZE L.
RAAZRER. —HELLMOTHENMFRFAZE ZEMERA 2 5 X4 08133,
0.8574, 43 BKE] 5% M1 % KT E KFo

%3 FEAKEEMEESHETHERNERFBEE
Table 3 Dry weight (DW) and K utilization efficiency (KUE) of rice varieties

H— % ¥ %
& ® Crop 1 Crop 2
Variety THE () FRAARE THE (g) TR HR
DW(g) (KUE, mg DW/mgK) DW(g) (KUE,mg DW/mgK)
Atk 6 & 3.81 268.89 3.25 449,24
AL 64 3.96 270.20 3.29 492.61
it 46 4.18 285.71 3.58 509.16
FK 04 2.98 250,40 2.59 438.60
Ek 48 2.91 243.19 2.55 431.59
8619 3.88 249.00 2.61 436.30
T8340 3,07 239,92 2.67 401.60

2 ESMEN TEHRAERNTN TP HEEERNERE SRR TEER
RO T PR G 4), (B &SR ZRA K

3. REARBESEFAN LD ERSHOREHRAE BEANAEDORAES E (Ko
BEUTILES: (DXHHFE (Ke) = Fiel LESHER —BERE LEZ TR (2)
R (Ky) = Ky — Ko, L AT53 24 2, BB E (K, )= 1mol /L HNO,
R R —WiR)E 1mol/L HNO, $2HiE)—Kg; b, Imol/L HNO, RERHZIHIBIFL" 1) 7
B Ky — K)o B 7 NKRESFIE 2R R h3d £ A AR FI DRI T,

B 5 B, SRR EEERRE IR EBIR TR #M. AREME—E
RZS, Kk E lmol/L HNO, REEREAUEIFA W FVELHI £ FEK, B — 2R R
R 6.43—16.56% , L rhiR KHIR 8619, HAEIML 46, 557K 48 Hvhv; 58 KRR &
B Ky — Ky TSR BIE B s, LW 16.25—37.70% , H B LU L 46 &,
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Table 4 The changes of soil K concentration in case of successive cropping of rice
®— % » =%
o Crop 1 Crop 2
an ﬁ
Variety ﬁﬁ&‘lﬁiﬁ (mg/kg) %?&ﬁ* (mg/kg) Kiﬁaﬁt#(mg/kz) %3&9? (mg/kg)
Avail lowly avial. K Avail Slowly avial.
(mglkg) (mg/kg) (mg/ka) (mg/kg)
Utk 6 5 29.4 211.5 22.0 200.6
A 64 27.0 212.5 18.4 203.9
it 46 28.0 211.8 20.0 202.3
FK 04 27.8 218.2 19.6 207.0
FEKk 48 27.8 217.4 20.0 205.4
8619 25.6 212.4 18.2 200.4
T8340 28.6 214.1 20.3 200.7
£5 FRAKEEKNREARSERHEEHNHXRA
Table 5 Relationship between total K and the various forms of soil K taken up
by rice varieties
& 5 Crop 1
Kn—
Variet Ky Kg Ky Ka Kn—Ku| Ky/Kr | Kp/Kr | g g
T |cmg/povd| (mg/pot)i(ma/pot) | (mg/pov)| (mg/pot) (%) | (%) | (45T
L 6 5 14.17 5.30 8.87 6.98 1.80 62.60 49.26 13.34
AW 64 14.66 5.90 8.76 6.73 2.30 59,75 45.90 13.85
it 46 14.63 5.65 8.98 6.90 2.08 61.38 47.16 14.22
FxK 04 11.81 5.70 6.11 5.30 0.81 51.73 44.88 6.85
FK 48 11.97 5.70 6.27 5.50 0.77 52.38 45.95 6.43
8619 15.58 6.25 9.33 6.75 2.58 59.88 43.32 16.56
T8340 12.80 5.50 7.30 6.33 0.97 57.03 49.45 7.58
i L Crol.)—z
Variet -
e Kz Ky K Kx | Kn— K| Ky/Ke | Ky/Kg Kal
(mg/pot)|(mg/pot) | (mg/pot) (mg/pot) | (mg/pot)f (%) (%) (%)
ML 6 B 7.23 1.85 5.38 2.73 2.65 74.41 37.76 36.65
AL 64 6.68 2.15 4.53 2.15 2.38 67.81 32.19 35.60
thit 46 7.03 2.00 5.03 2.38 2.65 71.65 33.85 37.70
FEK 04 5.91 2.05 3.86 2.80 1.06 65.31 47.38 17.93
Fk 48 5.91 1.95 3.96 3.00 0.96 67.01 50.76 16.25
8619 5.98 1.85 4.13 3.00 1.13 69.06 50.17 18.89
T8340 6.65 2.08 4.57 3.35 1.22 68.72 50.38 18.34

M 6 FRUEH, &RMNRAESE (K,) STHEAREENESERX., BEA K
BEAGT, THERRERNSEFHARALREER, RIFEBRER, RLXEERTF
HTHRERFRESHTYRES SR TRGTOLT BMNERNRALRE
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Table 6 Correlation cofficients (r) among total K uptake (K), dry weight and soil
K forms of rice varieties

2| B ®— % B
ltem Crop 1 Crop 2
Dw (g) 0.9242%* 0.8479%*
Kg (mg) 0.4438 0.0169
Kn (mg) 0.9801%% 0.9820%*
Ka (mg) 0.8935%% —0.3975
Ky — K. (mg) 0.9900%* 0.8970%*
Kn/Ke (%) 0.8732%% 0.8363%*
Ka/Kr (%) 0.1657 0.7406*
Ky — Ka/Kr (%) 0.9867%% 0.8418%*

(K'r) 5%%%%5@@%'&%-)1(7 5 Ke /&ﬁ%ﬁﬁ"]*ﬁ%:@—% Ky Al Ky — Ka iﬁi*&
EEMEREX, M5 K, ZREF—EFREFNIEHEX, BTENRAFBHHERX. &
6 E KPR HEE (Kr) 5SEBEFISLAREIEOERUNERK: 5 Kn/K,
HHIHER.

BHEE AT, BepR PR R A SR IE AR U B R WM AN HH. £RB %
RARHP lmol/L HNO, REEREHFHME M (Kx — Ka) BRERKEEZENHRE, EX
ARARERFE TR/ N RS B R IR 1848,

(2) FEABRFH PR 2

BN FRMCE E R = KBS T H R . SRFA, ERKESRIER, thit
46 L= AR, FK 48 &R, HAMLE= MRS ERERERHE™, &
HBEE LABMIE 46 K, ML 6 SRz, FK 48 F/hvo ENEMESNFKE TR E#HD

%7 TRABEHNAENE R

Table 7 Yield responses of rice varieties to K application

it = 2 BESRAR/8) H=(ARF/E) BB (%)
Treatment %atiet Grain vyield Yield increase Yield
y (kg/mu) (kg/mu) increment(%)
k6 & 301.52
K, Hir 46 392.31
FEKk 48 265.91
Mk 6 B 316.35 14.83 4,92
K, WL 46 415.26 22.95 5.82
RA 48 278.25 12.34 4.64
Mk 6 = 332.60 31.08 10.31
K, it 46 441.30 48.99 12.49
FEK 48 292.66 26.75 10.06
Wik 6 = 337.14 35.62 11.81
K, e 46 447.40 55.09 14.04
EXK 48 2%0.30 30.39 11.34
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46>tk 6 B >F K 48 BUNIF MK 7)o

ZE T, AAFHKRENFEEIREENER, RELMEA-ENE SRR S
58KCENZ EERABABREENKE. SELRNEREZR, = KBRFS BIE
K,. K K, 1 Ks THPRZEREBEKE:; ZMRAENAEAEANAEERIEE
B EBE KE.

=W’

i PR K RS F— R R R AR B NH R AR RS FAER" % %, ®H
B HES (Kol Cmin) TEATEREIRIRY, EHERAEH, MAENE Cuwn HE
A “Rb U “K, —JFE Rb* MRBEEHA—ERTE2REK KY WREG 5—HEK
HEANRFELET —ENERE, MARKRERE, ARAKBERAY Kt (RS B &Y
pH EHERBENIEMERK. Eik, WEBREE pH ZE/LARKH—Fh i LT AR 152/
KRS SRR R SRR BER 5 o JKFEXS 1mol/L HNO, REREEERHHAMT W (Ky — Ki)
SO R R AL A B S AR ST AE DB R 1R AR, BRI MR 4 — i e 18 4, AT R RS 2
SR AE AR AR R A TR B S AR A RSN T RARENEE,

RXFEE PN EE HERTHET LML MNE? RIEHEE LF PR, Mk
W N RATEHENMN 10%, KERDFHIRETARDERL —EPEFTHEORE &,
O, HL BT 30 1 S0 B8 00 59 1 5 S0 K S0 BB D SR A SR, B TPRT A 32 B0 IR SR R b ag » PR
THEFER, LAY ENL G 8RR, RO R TR . MifEH &
Pl = T H A S T BB T S f e A m e ST, ARRERRAHIN 46 2 B 5
6 SR A9 (R4 S, 72 AR A h L R A RS R B

TE RGP -3 rp v TR B BE D SR AV /K RS AL A, R P DA 48 SR AR AU B, 41 - B A0 4
FERIFI AR R, BAMHEOGXEEREBHE SR EEMHIEE. JIRERl, £X
HeSROK o, £ 4R 8 EME S RIEA M, DEEMERR DB, HYH B
ZEREREIR, DUREENREL 40mg/kg® —REEHE 15em N & F0.5-25%
BT, g E B E L3P & 0 750—3750ke™, EXMFEER DIBMR ARG BERE
HE 8, — R Y RE 8 R ARV OUR /D 80, B BKREd B R RO B B ey si. Bk, #rikH
i S S AR A R M R R B SIE R R K R AT R AR LI iA w80, — T E AR %
Ny +IWERE S, BT HAREBHNEFRFNSN TERFROTELETDH
BXH,

£ % X B
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DIFFERENCES OF RICE VARIETIES IN POTASSIUM
UPTAKE AND RESPONSE TO POTASSI-
UM APPLICATION

Lin Xianyong and Sun Xi
(Zhejiang Agricultural University, 310029)

Summary

pH changes and K uptake by nine rice varieties in a solution containing 0.1
mmol/L K,SQ, plus 0.2 mmol/L CaSO, were measured in the study. Changes of pH
and K concentration were strongly correlated over 2 and 4 hours, which could be
the basis for the establishment of a rapid and simple method for screening, selecting
rice varieties with a high rate of K uptake. Based on the total K uptake by rice in
a successive cropping experiment, the greater part of its K requirement was obtained
from non-exchangeable sources. Total K uprake by rice varieties was significantly co-
rrelated with non-exchangeable potassium and potassium in extractable with 1 mol/L
HNOQ; and mineral potassium, which could be used as criteria for screening high
potassium-absorbing rice varieties. Yield responses of rice varieties to K application
were studied as well.

Key words Rice varieties, Potassium-absorbing power, pH, Non-exchangeable
potassium, Potassium in extractable with 1 mol/L HNO, and mineral potassium



