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Table 1 Treatments in the potassium efficiency and application level experiment

137 & |

Crop T reatment

Em NUDPOO NUDPCIKID NHDPGIKHO NI!.Pl.Klll NIIIPIOKICO
%m NIIOPQI NI,OPQ!Kln NI,.P‘!KIIQ NI!IPQ!KICO NI!IPCIKIOQ
q]ﬁ Nll.Pln NIIOPSOKlo NUIPIIKHI NI’OPIOK". NI!OPCOKICO

#: N, P, K 45i{fi# N, P,O,, K, 0, HERHBKSEE, 46 kg/hs, TH,

] F2 AEEBUMREBLE
Table 2 Treatments in the potsssium timing experiment
%3 Crop B, Early rice %# Late rice
CK(Nla.P.I) CK(NI,OP‘!)
CK + K, (&) CK + K,,(H)
CK + K (%) + K (8) CK + K (X)) + K(M)
i a CK + K (%) + K, () CK + K (%) + Kg(3)
- CK + Kuo(n)
CK + Ko (B) + K (HD CK + K (%) + K (B
CK + K, ,,(¥) CK + K,;,(#)

T E\ﬂ\ﬁﬁﬂﬁﬁﬂ\!m\ﬂﬂﬂo

RREASAR . SEENEERREESORA TR REANELRFLEET; NEZS
ZoMEER, S5 2 (e BB WERABAR, R BENEANERL, SRR R
e
(=) "Rb HFiZE ARE LR
ERUNZRR &L ERTHET “Rb—KCl XA FIZW “Ro—KCl P ERH(ES
29cm, B 30em) BXHe SRR REHE AN E 5 BENG RBAR, IR &4 Rb—
K,0 800mg, BHETEE (A) % 14.5% 10%Ba, AKRUCSE/E S IR HOM Bk PRk, DL 3K R
) BRI ST,
» (=) NS
IR B I B 2, BB T 5 2 5 E A A
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Table 3 Potassium efficiency on paddy soils with different water conditions

L:l:ﬂﬁﬁ & Yield T T b T
kg/h . Yield
ro |OF | pees |BEIE | pamm | GERO p Nd | Ded
0P |yyail. k| Location material Soil type increased ment
(mg/kg) NP NPK | (kg/ha) (%)
MEERI KRS | 5436.0 | 6435.0 | 999.0e» 15.4
(SMP)
s—3s| genm | ExRs ﬁ(:l’%{(gg)i 5499.0 | 6484.5 | 985.5 17.9
BEEKRL | 4699.5 | 6000.0 | 1300.5% 27.7
(GLP)
g R KRS+ | 5593.5 | 6334.5 |  741.0%+ 13.2
= 2
4050 | WEXF | XA ggg;x)ﬁi 6031.5 | 7354.5 | 1323.0%+ 21.9
BMEKRET | 4507.5 | 6049.5 | 1542.0%= 34.2
WHRIKTEL | 6813.0 | 7263.0 |  450.0%» 6.6
60—170 ) 6649.5 | 7566.0 | 916.5%* 13.8
GERR | RHRE ﬁg%ﬁi 5958.0 | 7200.0 | 1242.0%* 20.8
L WHE AR | 6823.5 | 6906.0 |  82.5 1.2
(n=1) .
10 | wRNE | ZHAmE ﬁgﬂ_;j%)ﬁi 6771.0 | 7375.5 |  604.5 8.9
WWBARE L | 5077.5 | 6321.0 | 124350 24.5
(n=3)

>100 | WEXE | ERAEE | BEDABL | 6316.5 | 6984.0 667.5%% 10.6

MR KL | 7056.0 | 7479.0 423.0 6.0
L)

( )
, <50 | WERRE | 7ESH R 4449.0 | 5517.0 | 1068.0%* 24.0
" %g%?ﬁﬁi 3379.5 | 4590.0 | 1210.5%* 35.8

HEWTKREE | 8791.5 | 8736.0 [ —55.5 -0

HEERAHEE | 6013.5 | 6337.5 324.0 5.
— S

E HH| WERE | ERARS ﬁ(ﬁnﬁdq)g;t 5371.5 | 6814.5 | 1443.0%* 26.

(s =13)
>100 [ WM | R AR | MWRARL | 4882.5 | 5493.0 | 610.3%* 12.5
<50 | eS| wugwt %E%}jé?i 79995 | 38800 | #8055 110
th MWDK | 6243.0 | 8385.0 | 2142.0%% 34.3
60—70 | MrEE | WUEH: | mERARL | 8290.5 | 8464.5 | 17420 2.1
BER AL | 7489.5 | 8193.0 | 703.5% 9.4
= 00| BEADL | mERE aé‘g}’mi 5796.0 | 7246.5 [ 1450.5%* 25.8
0—100 ) W ¥ | LML | BEEKEL | 5854.5 | 4264.8 | 409.5% 7.0

>100 | 4 ¥ | BEULEL | BERAREL | 5041.5 | 55%6.5 | 555.0%* 11.0

& (1) RA—RAREL4EZMA Duncan’s FABRERWITEEN NP 435 NPK LSE#THE, REARM
*P0.05, **P<0.01;
SMRPIN =3 SRARERNS TRRHEXN NP 28 5 NPK 43T EF LR KA R *P<0.05,
* pL0.01,
(2) s 5B RM.
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ARKBABLABEHAZIRNGE 3): BEAKBLI>HTRABLI>HETFRAK
Bio 3 1MARD, EEBAKEL 11 MK, BALEE (NPK) EHGAER 7254.0kg,
tExt IR (NP) SBSRAUUMP 450.0kg, 7= 6.1%; BMERKREL 17 MR, L
B HEAE R 7542.0kg, XA REAMY 748.5kg, W& 11%; BER KB LIS
ML, HEFLEFHBAER 64635ky, LLMREDEAHIM 1350.0kg, WM™
26.4%0 NHREHNMAKHAELEROARFNES . 24 D RAOR HRE BB ATH
F: HEDKBLIEHRLE (NPK) BHEALH~K 7353.0kg, LWR (NP) BHE

. AEUE 907.5kg, Wi 14.1% ; BERAKELEPLE PG LHR 5668.5kg, 3t

B EAEY 1156.5kg, M= 25.6%; BEUNABLREN I RTEH, ELRER
WERREBROT:

1 2MFEAR ARAZRKBEL KBERASEN DREAERERA. ERYER
B FUEERYHRATVESBENEWNEER, BERABIRKARK, EEHNERAK,
AERE,ZHE£IMEERRE, ARBALEBRRN Ag—G, A—Pg—G [l A—P—
Gy AFHEERMABRBA 52—150mV, BREYFERLE 6.08—10.43 cmol kg™, &
HERYFE SR 4.42—9.1cmol kg™, WH AR 384—1740mg kg™ KRBAERKH, ML
BREBRMENHIAE, ERYWHSE®IE 12.44cmol kg™, FHEEYWRARE 11.55
cmol kg™, WH&E 2550mg kg™, BIEYWRL , KBRARFESZHE, XZHAKEM
FRE® K*, H,PO; > SO{” > Mn™", NH{ >Mg**, Ca**@, [}, /K R IRk #ffo 7= A iR
HRRRAERNT ST ESEERE, SR AR E  EMERRAE , R ERE;#H
RABLHERFHT, TERBRELEFEFETE. ARALARREY A—P—W, A—P—
W—G M1 A—Pg—W, HELXZFHAMEFRHBAN 204—550mV, REMF L& 0.69—
1.27cmol kg™, FEMEFEWF 0.61—1.05cmol kg™, L&A XABEBE 160mg kg™,
ABERER ; BERN KB EER IS M2 IR ERTAS, KE&EE, B TK
GrfE, MAB KDY ETER EMTRWE, EE KN LBEHHEE, ABEKENHERER

- REATHARCRS, X FZ2HEEBHMCRE. RRBLEARNY A—(P)—B—C R

A—(P)—C, XEHEET N BEBAN 564—611mV, RFEMFHEE 0.24—0.44cmol
kg™, BHRRRYAE 0.23—0.43cmol kg™, WEED, REKBRERIKR. B
Zs AAKBAKBEL THECMEREARRABTRKEL>HETRAB/L>BETR K
B 1M AR, FELRY AR RS RERABEEY AV L <HABTNKE
T <MWBARL, BENZEANZERFRABE. HRHEEMEABRROELD, &%

TR ER R, B MR AEE A, ERAGRIEEY, AFRERERYN:

ARAKB AR LA RBHESXFR I REE R RS RAEE L MR R R B A FaofE

D A-RER P-ARRW—REEE.B—LLR.C—HEE. 8 —AWWLAR.C—-BRA,
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Fig. 1 Effect of potassium application

on the redox potential of paddy soils
with different water conditions
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Table 4 Infuence of potassium application on the reducing substances of seil and the
ferrous content of rice straw for the paddy soils with different water conditions

WL AEL #ERKEL BEIKBL
Submergic Periodically wateriogged Gleyed
paddy soil paddy soil paddy soil
ltem lm\ﬁ li!\ﬁ 1 i!\ﬁ
%H mﬁ ncl;erlse ﬁm mﬂ DC;:IIC ﬁ&a ﬁﬁ ncor:ue
K K decrease CK K decrease ¢ K decrease
(%) (%) (%)
gzg!ﬁg 1.00 0.27 —-0.73 5.95 3.86 -2.09 6.93 4.56 —2.37
52&{?@ 0.48 0.27 —0.21 5.70 3.79 -1.91 6.47 4.57 —1.90
f::;kaz_?; 469 | 300 | —169 | 1808 | 1sm1 | —237 | 1904 1609 —295
(’;‘a%sﬁ"t) 357 | s —36 | so0 | 339 | ~—161 857 321 ~536

HEREEH, IARHKRABIERARENKZRBEZR, EREXHCBRNT I
B, XRREAERBFN KB >HERABL>EETN AR L,
HEEAGRK.EBERRE ABEREY, K. LGHBREEHETRAEL>
AERARE>BERABLE 2). EBHEY, K. TREFR, TURS TREOAX
ERIFRY B, KB A EGRIRE; K RERABRRR, RARRE, BHF
Fotfrsr OB K, LREMRR DS A RS SRR MR, TR sR St
%, FAR K. LR E R LB mRRRA K, RATE DK, X555 R B, FIEK “Rb RE4
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Table 5 Influence of potassium application on microbes in the paddy soils with
different water conditions (No. /g soil)

HERAHL . BERKBL RWRKEL
Submergic Periodically waterlogged Gleyed
R paddy soil paddy soil paddy soil
'fype of
microbe lﬁr‘flc lﬁ;ﬁu lﬁ;gu
I I I B T L
decrease decrease decrease
(%) (%) (%)
i mBE | 2.6%10° | 8.0%10° 208 7.5%10¢ | 9.6%10* 28 1.5%10%1.7%107| 1033
RSt | 7.6%10% | 7.4%10° -3 1.3%10% | 6.0%10¢| —54 9.0%10416.0 10| -93

* KBRBEERES TSR

REH, Tib R L MEAARABRE T HARR, SN EEFNABL>HER AR L>
BEIAREL. BN AK E'E

X% 12027mg, 11326mg Seil tempergture (C)

R 9222mg; KSR T MAE N ot A2 A F %

X4y5126 1065mg, 949 &7 814 sk / /

mg, WUEENABLABRE o | p

TR 100%, HEB KB B e / ki
% 89.2%, WHEARENTI%, §us VA " X RNEK R
MEREHEOERT, KBEK 3 of // . s—-a W EAME
FHER>BIEBER KRB LY A 4 X

HTRHRERKBL BT R AR [

to BAIARERIFRES %S A2 FRAKRARLA.LRE

AU 5524.5kg, 4575.0kg 1 3996.0 Fig. 2 Soil and water temperature of the paddy
kgo ﬁbbk?ﬁiﬂ‘ﬂﬂﬂ’#lﬁ'&l&&ﬁﬁ soils with differsnt water conditions

MEEE, AR, ERARARAELE, KEYERFENRKFNBRATHES
5 BKBREERASEALANBENARLI>HETVABRL>EERKEL, U
IR KRS LA RBERHR G2 A 100%, BHER KB LIRETRAR Lo
B%h 82.5% R178.8% o BiBAKFER ERHANKBBEAR TR ARLI>ATNARL>
BENARL. HUARBEFPM-ZRABENABLI>ARRABLI>ET D AR
Lo HE¥RE, BN BIM™ 15.9%,10.9% F10.9%,

- AAABRABLETHERMA—H  FEROAR BN EEAEZR EER AT LN
MERRRAER(EREEA, BB RER, BERDE AR, kYD, TiE MR
KPHRNEFRERBOE KT HEHER 4—1Tmg kg™), AR BROHE;HE
HNABEENERER, FBHAR, EUNFELRFIWMEES , MBAE A AR K %

1) AK fi: i+ Wl @R RN EM.
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K&, Kb AR RAEAK BTN ABRLSURKBEREE, FORMETE, MARK
PERRBRWCERSFSE 1—2mg kg™o

(=) FAXBABLEFER

1. ARERNEH, KBEFZRSIREARFSBRREX. THEXFIRM
5, ERHRR B, X2, BRERAZEGE 6)o

%6 FA—AkYBIKBESARSLEINNSRHXR

Table 6 Relationship between the potassium efficiency and soil available
K in paddy soil with the same water condition

50 mgkg™' 60—80 mg kg™’ 100 mg kg™*
san | Amar o -
o1l type . Yie . Yie . Yie
lncr%aysed ln:!:nfm mctebayled Ing:nfnt mcrg;sed lng:n?m
potassium (%) potassium - (%) potassium (%)
(kg/ha) (kg/ha) (kg/ha)

648.04-223.5 | 10.845.0 | 147.04189.0 | 2.142.7
WA REL (,,3:5) (,.3:6) (535) (.3:5) - -

1003.54-174.0 16.146.0 628.54-181.5 8.942.4
EWHKEL (s 55) (n f’s) (n fm) (n 310)

1548.04420.0 | 33.0+3.6 1344.04-108.0 25.042.1 610.54-57.0 11.44-1.0
w058 azdy PROES R |TGEDT | GES

¢ 2 HRRKRH.

2. KRR HESP T S R & IS R MRIE R A R, R E AR RS 14
BTG HT, RETHEE, BEURBERAREE LS s B RES %
54,82 R 141mgkg™, ANFHE, KEEFRRBD.

HERABLIEESE: y- 1x04%—15.31, r = —0.9480%%, n =11, +MEEK

e FREYN 54mg kg™ (1 mol L™ NH,0A, BiR-KIEXESH. Rty HKEH
FHMETEYER, « HEMERASE(TRDo

RERABLEER: y- 1178% —9.308, r = —0.9074**, n=12, +HIE%
FEEEFEY 82mg kg™’
BENABEEASLE: y— 1843i —8.040, r = —0.9031**, » = 11 B3I

WA R REY 141mg kg™
3 REARARE 1 Ak RS 47 IR A0 L M R 1 R R KB KRS 4, KRR SR R M A B AR
HRSNRTEL I, FEAAARSER—BERMEXR, HEFER y = B+
B,z + B,? #iRo B, IR MEHIEAF=R&, B, B, HEHAY, * BAEE %S (K.0)
ok, ¥ BB R RIBEENR, LR AR AR AR L ERR L E
AETREERABRSH”ZENKTEEGE .
4 REAKBABEABEEERS. RE/LEGRRERENH, KBEEERRS
KR BKE LR R A AR RS R b S 2%, BERARLCE 8) 218
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Table 7 Potassium application rates for paddy soils with different water conditions

o B4 gk P i ﬁ}iﬁmlﬁﬂl.
i otassium application rate
ghaxy Available K (K,O kg/ba)
yp content of soil
(mgkg™) RZY~R
Maximum yield Optimal enonomic yield
HEERAEL <50 96.0 84.0
EWBAREL <50 121.5 111.0
50 —80 102.0 91.5
<50 133.5 126.0
PR RS+ 50—80 117.0 108.0
>80 96.0 88.5

E: BAE 0.325T/kg; WMALWEO.3450/ kg HAH,
FIEDERRREF, ZE SEELERZ, 2TFRERREE , HE R R BTSN
B RERAEERREUEREARRE EESHERYE R, 2BEIEEZRES,

%3 BHIKBIABHERANRBER

Table 8 Results of potassium timing experiment of rice on GLP

Early ri l.‘lﬁ 5
T ﬂ E arly rice ate rice
reatment
Hm ol o W% = R P
Yield Yield increase] Increment Yield Yield increase| {ncrement
(kg/ha) (kg/ha) (%) (kg/ha) (kg/hs) (%)
bod | 3967.5 0 0 4827.0 0 Q
xRE 5833.5 1866.0 47.0 7444.5 2617.5 54.2
Sy RAE - - - 6550.5 1723.5 35.7
8ot 5224.5 1257.0 31.7 6756.0 1929.0 40.0
ER+RE 5716.5 1749.0 44.1 6817.5 1990.5 41.2
AR+ FEAm 5700.0 1732.5 43.7 7158.0 2331.0 48.3
SRR+ EE 5656.5 1599.0 40.3 7128.0 2301.0 L 47.7

&: FREARN KO 120kg/ha, 5FRKIEFILEGFRE KO 60kg/ha,

9 RUWPKBLKERERARARER

Table 9 Results of potassium timing experimen: of rice on PWLP

& = . B ke (1) ¥R K
Treatment Yield Increase or decrease Increment or decrement
(kg/ha) (kg/ha)
(€9 Kln i 7725.0 0
(2) Ko B H& 1950.0 225.0 2.9
(3) K X RE ¥ 7608.0 —117.0 —~1.5
(4) K 0 & 7426.5 —292.5 —3.8

E: WIEAR K0 120kg/ha,
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WD KR L, $EEARRONAERE—RER, AEERRRS N1
WMPULBERS , 2 20 IER1 5 B2 IOWR R M AR B (3R 9)o

=1 8

ERRBRIIERA, REABKELM 0.01 mol L™ CaCl, BRI, LEH #F
(Imol L™ NH,0A, #E) WEXHAZER  HARERNAKEL (29%) >HERKEL
(3%)>WBRAREL (16%) HEH. KM, EHERF(RKTAEER), (OB
BHBRE, SEFRARHABRABLEARRR—RNOREZ—, HARHE—P .

ERRT R BB EESREAR D, 5 LR ESBAT, DALY BARG LSS
HHB LB LT, HENUEARIHABRIBMSE. E£LREHAE. LRER
REDRFU S RAEER—BETER T, K HEREEZ B ERARE L(EREBE LK
Bi),ARERWIAREL, ELUNAERBBRRZMOELT, BERABLIFRRS
BB B — KPR, T AR B L 9P Ao

$ % X M

1] SRIMPSRVAXFCURRSEM, 1933 T IMRVAPRADI T TE, 235241, 109116 [, HIF
o

[2) FRREE, 1988; MAE L MFNFE. ¥ 100 T,AMNNE2ERdEM,

{3] KRRE®, 1982; KEHERXERENLARLERREVER, + 0,5 144 Jj 140—142 17,

[4]) IMEXHRATTRTERCPEN F5 ML NARFRE) 1989 BRIV DK, 22—23 A,

[5] Robert D. Munsen, 1985: Potassium in Agriculture. American Socicty of Agronmomy, Crop
Science Society of America, Soil Science Society of America, Madison, Wisconsin, USA.

[6] G. Trolldenier, 1973: Secondary cffects of potassium and nitrogen nutrition of rice: change in
microbisl activity and iron reduction in the rhizosphere, Plant and Soil, 38:267—279.
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EFFICIENCY AND TECHNIQUE OF RICE POTASSIUM FERTI-
LIZATION IN PADDY SOILS WITH DIFFERENT WATER
CONDITIONS

Xu Yousheng, Long Chengfeng, Chen Fang,

Ning Changhui and Chen Xingchun
(Instituze of Soil and Fersilizer, Hubei Academy of Agriculiural Sciemces, 430064)

Summary

This paper discusses the result os research on the efficiency and technique of potassinm fer-
tilization in paddy soils with different water conditions and show that the potassium efficiency
on these soils was in the order of gleyed paddy soil (GLP)> periodically waterlogged paddy
soil (PWLP) > submergic paddy soil(SMP). The role of potassium fertilization in increasing
soil redox potential percentage, decreasing soil reducing substance content, increasing the per-
centage of soil aerobic bacteria and decreasing the percentage of soil denitrifying bacterium and
the ratio of potassium uptaken by rice from fertilizer to the total potassium uptaken were GLP >
PWLP >SMP as well. Otherwise, the soil and warer temperature in rice growing season, soil po-
tassium supplying ability and the amount of potassiun uptaken by rice from soil was SMP>
PWLP>GLP.

The present paper also show that the soil available K critical values of efficient application
of potassium were 54, 82 and 141 mg kg~', respectively, SMP, PWLP, and GLP. The research
also indicated the potassium fertilization rates for maximum rice yield and optimal economic rice
yield and the optimum timing of potassium fertilization on rice soils with different water con*
ditions and different available K levels. It provided the scientific basis for rational fertiliza~
tion of potassium.

Key words Different water condition, Paddy soil, Potassium application



