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BERERLAEFKTFHAHBREMEHGRRE, FEELLE>FHER
AR, EFEHK, TREFER ARG RERBHEEREZ —. 1989~1991 4,
WA R BB L IMAERBF R BT AT 1121 MHHE LR ERE S BB FER, HpT
67mg / kg B 5 31.8%, t 1959 EH — K T B E AR BHELHERH ST EB/DT 67mg/
kg 5 13.2%) 3 1.4 4. Brok, #H4E LA 7= 0 B4R &, ZEAHAE 7 o (R LR A T 48
EHBRASRERLAFFFENSEAEEN T Z., B TEEFREEERESRD, NS
Pt P40 AR, 3R AR IR R 2, K ME R L2 B S 3T E M A L R BLA TR W, 2R
REMB R EKEWEERE,

EHRTEAZBRIE, KEERG R A T AR K FAHE
AR Sk, WA AT BB KR4 xt L340 R S B R A8 ma, ) & IE 7 i 5 12 it
Rl BRsh R TREEEHEMCRBN KB RRE R DR HRE T, (AR E S
T &t et 45 E 1t A B 1] R 34T 4 A <8 o E ) A 6 B 50 0 /0 L

H 1986 ﬁ}Ft“,ﬁmmﬂiﬁ&fé.iﬁifﬂiﬁﬁﬁmﬁfﬂ}ﬁqﬂi&ﬁT&%mWﬁ%%
B R EAERAEROTR, AXRENREFRIFRER. HANEYZHE
FEEMIERRKRIFTHRBERA EHREE. RITFTRERY, BLAKBEMHE
R R EEY BRI 49%, /NEY & 26%; MRFBMHERA SLFEYHEHERY
35%, MTEZ (5 35.2%, WA N EERBNEFEY. KEEM KRB HTRA 8 R H
EaEMIEEE EHAFEE, HPmBRERY S KE=Z8HERE 64.7%: EREH L
KEZBHE R 45%; FREHE G 2 BEmEK 32.3%.
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OHEKAMERADRENRORE, BAETAIRE, FURLAETRE ATHELEHFS, R
BORX, OFELK T RAENAREH, ATFRNTEBE BHLHEELX, OKIHEYE
BRABHKE LK KMY L, M FILRAZTSE,

ARFR P LEHEYATYRABNEATANEAT LS, KM BRI E 1.

# | 2, DT BEMN AR ES AR L8, K e 1, = A L, DR HER
HEeRSBUUKE LERDRENER, Pt HERMYP L BE, 2AREZFSEURMY LB, K
BRERE ZHAENFR, ALBRAEEFTUFHEREFESXAGERASSEN TR, ®H
KR RMNESEH L8 U LRSI ER, BB T - MEF AR - ERANERA S ERRN
R, DUE 34T R 5] & 67K T B B x4 AR S0 R B4 7 L.

1.2 #hittEw

BEAEY R T OMBBAEH @) P Mg, BAMRE. MESKH LM, BB
. 1986~ 1987 SE B 2% “BitR 357, 1988~ 1989 &0 “BiAE 497, 1990 SEE A KR 6 &7, B M F
Ktk 637, @EBAHEB G PH/AERMPRE, MERFYBE 1 5(881)7. PH/MAF 1986~
1987 £ 6917, 1988 4E R 738 A8 “NAE 337, 1989 £ E 4 h “Nfk 637, OFMFMEH (TLBE) PH/hE
ik, MELFNHB 1B, WIS 1986~ 1989 £ “3BH 927, 1990 FES K M 12 5.

#®1 BT MERRUER"

Table 1 Agrochemical properties of soils used for field experiment

E¥ RS Fxam
. B oH £ € . Rapidly | Slowly CEC
Soil Depth (H,0) Total nutrient available nutrient available K cmol /kg
(cm) (8/kg) (mg/kg) (me/kg)
OM. N POs KO N P K
0~15 61 275 L70 120 116 1723 670 465 427.4 17.58
BERS e 15~30 58 246 1.52 1.28 119 1733 094 450 438.2 18.35
RH 0~15 61 210 154 144 134 168.7 1578 533 538.3 14.70
i 15~30 62 241 155 123 130 1652 1420 60.0 569.1 13.86
0~15 56 206 119 097 165 1162 826 700 4258 16.09
B H# e 15~30 64 163 095 076 155 851 648 533 271.6 —
JeH 0~15 58 239 128 065 157 1162 767 783 329.9 18.71
i 15~30 7.3 195 118 065 157 1485 590 483 309.9 —
c 3 A 0~20 79 122 081 142 190 510 6.01 755 558.2 —
vt e 0~20 79 172 107 147 244 887 80 1141 4608 —
1) BURERTIE] 4 19864F.
1.3 HAEiE

HEABEENARRLE 2, RERKRFARR, AT EAERGBRE, B LS I, K+ R it st
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R, FE NS L. H 1986 LIk, EME, S WY SR, BUE M AR TR, MK
EH 20~ 33.4m°, R ABEYLHER, EE =K.

F2 KpMIERERIXBALE

Table 2 Treatments of the long term field experiments

g3 258 % T a1 N Wi NE
Treatment Early rice Late rice Rape—seed Mid-rice Wheat Cotton Wheat
SRED T H#®RE Kuy

1 NoPs NioPs NizPs NioPs NoP3 NP4 NePs

2 NoPs NioPs Niz2PsKs NioP4 N7PsKs NuPy NsPaKs

3 NoPs NioPsKs NizPs NioPsKs NoPs NuPsKs NePs

4 NoPsKs NioPs Ni2Ps NioPeKs N/PiKs NuPaKs NeP4Ks

5 NoP4 NioPsKs Ni2PeKs

6 NoP(Ks NioP3Ks Ni2Ps

7 NoPeKs NioPiKs Ni2PsKs

E: ®PN=N, P=P,05, K=K,O, & B8] Hke/667m’.

2 ﬁﬁﬂ%%

2.1 =R

KHHRBER ENERNA: BB BBAME MY LY SHRIEHE T ENHE
PR, RPN R, KAH T HEER T 628% THETFHEFH™
29.4%; BERB IR Z, HIRZ R 25.1% F1 7.8%; A/, TR 16.4% M 8.7%. M 10 FEREY
FEFHEFER,MFREZFHE > _SHM > —FHS > A, THAENEMHEYD
WHEMPEER. E—FHEAOLRF (GHE2,3,4), KIS ~BAEERAKRB
(1322.1kg/hm?®)> 1 3¢ (1247.3kg/hm*) > B 55 (1143.4kg/hm’) ; 4 EFE 4 3 7= S & R
3 (938.5kg/hm’) > BEFE (623.2kg/hm?) > .75 (490.0kg/hm®) . — Zjfi 4 4b#E o (403 5.
6), ERFHMIHHLELEEMRAGRBHEA T TEBNGEEES. NESNEEERE,
EEREHE —FFR (GEHE 2.5%~253%), RFUBBHEANEHHEX, FEBHE
RS HE ™ 25.3%, PEHEP 10.4%; ERBKZ, J5 8 8 BK 8 H %7 8.7%, + 8 HiY
7= 2.5%; TEMS 5B/, B E LB H Y 6.9%, PEH B 5.1%. £ _FHK
ARG, B MRES T EREE N ERN 52%(PHEH) 5 9.9% (K& H), RinR
A5 T 6 R 4 o v SR 7 B S K (R P 3 14.2%, K4 3 30.8%) .

MNIEHHRERE, B gKORTHWRBEU—-BHARE, “FKZ, =KD, H
B = 2 it 490 A 0 25 AR X UMK, BB kg KO W - A £ W H L3735 8.5kg, ZERHH L
ik 17kg, BRYEN, WHHRHRBERITEEN. LFHAREUMERT, B
W2 s R4 8k 45 DA 78 A0 v 3R e A 8

MEL B4 W ol LAE B, i1 0T, $EEES R 75kg/bm’ A LM HIE (K,0). RZE
WA EMRNEA L, HERASRENN RTUERY, RAHEAEXER A



236 + = ¥ # 37 %

P&, WA 0%, ERMEHENR THHH., BRRAHNEM>ERT FHH,
(B4 AE 5 , 7= B VT AR 258 2 85 vh 4 F A [ 203, IR MG 4 F 2 A e it R 7 AE

RT3 HIBB=H S RN~ 5 KM (1986~ 1996)

Table 3 Yield and economic efficiency of K application on rice-rice~rapeseed cropping system (1986~ 1996)

Ly €53
EX PR’ Average annual yield (kg/hm?) | .
e iyt Yield increase Efficiency
Sail Treatment kg/hm’ % of K
X B W3 gt fertilizer
Early rice  Late rice  Rape-seed Total yield (K20 kg/kg)
1 51710 d 50446 ¢ 6240 d 122124 — — —
2 55275 ¢ 5248.8 ¢ 1016.0 a 14027.5 1815.1 14.9 242
3 52507 d 63089 a 781.8 ¢ 14061.3 18489 15.1 24.7
KEH 4 60190 b 54810 b  718.5 cd 13799.2 1586.8 13.0 212
5 5683.5 ¢ 6301.1 a  1003.1 ab 15194.5 2982.1 24.4 19.9
6 60986 b 63145 a 8162 be 15024.9 28125 230 18.7
7 63612 a 64336 a 10242 a 16072.2 3859.8 31.6 17.2
1 50562 d 60594 ¢ 10223 ¢ 14386.9 — — —
2 53163 b 62447 b 13230 a 15794.6 1407.7 9.78 18.8
3 51803 ¢ 65309 a 11283 b 15321.8 9349 6.50 12.5
HEE 4 54977 a 62099 b  1067.0 ¢ 151220 735.1 5.11 9.80
5 53208 b 65249 a 12923 a 15981.1 1594.2 11.1 10.6
6 54833 a 64509 a 11679 b 15671.5 1284.6 8.93 8.56
7 55568 a  6569.7 a 13052 a 16303.1 1916.2 133 8.52

1) MEREABEEHE, FTHDEN ke =3 2keBE. B RFY-REM, R4 RSFA, FREFUSTA
LSD#. FH.

22 ZHH

RREREHEH. PBANPELSHEEIATEH YR, KPP BEEHFLEE
=R 79% (FRE)S 109% (KHFH), NERALBH™ 13%(HHE) S
1.1% (R H), MEEFERG THE. HEHR, WEHAREK. 3. R REERL
MR K %5 =R A ELER, AEEEMH R,

MACF/NEFRHEY SEHEREE T ENEZBR R S), EMEEHHHE=RKT
INEREER, LR E R, AR EHEY. RAFREZ N, U, e
REET R R EMRAEE L. RHEAMEEHLER ANTERS, MAKRHFRLER
B, TRHMERET K,

= AEMER TSN, BHU M RER, B BN ERD. &
BB MEEHRENE, AMAEMEE > ERAER > ERAERNEE. NEs
JERE, LB RS xS R B K, UM R xR MR G/, EAKBRE
Flh (BB AERAER), RENESRRGT AR, IELERAPILERENSE
SR ERAAEENHEIEXN.
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R4 ER-RE AR R M (1986~ 1996)

Table 4 Yield and economic efficiency of K application on wheat-rice cropping system (1986~ 1996)

e §43
F£H™= & Average annual yield (kg/hm?’) H =
e | pd3::] Efficiency of
Yield i
Soil Treatment a I SV fnerease K fertilizer
kg/hm® %
Mid-rice Wheat Total yield (Kz0 kg/kg)
1 5778.7 d 22410 ¢ 8960.9 — — —
2 6083.9 ¢ 2728.6 a 9958.5 997.6 11.1 13.3
& |
3 6421.1 b 24747 b 9935.2 974.3 10.9 13.0
4 6711.0 a 28789 a 10799.1 1838.2 20.5 12.3
1 6123.8 d 21120 b 9122.9 - — -
2 6388.1 ¢ 2654.0 a 10156.7 1033.8 11.3 13.8
P H
3 66674 b 22940 b 9924.8 801.9 8.79 10.7
4 69153 a 28199 a 10919.5 1796.6 19.7 12.0

1) BFEPREI, 1keg/hE=1.42kgfBH.

RS EWR-HHI RN R H D (1986~ 1996)

Table 5 Yield and economic efficiency of K application on wheat—cotton cropping system (1986~ 1996)

AR %
£/ Average annual yield (kg/hm?’) b Vs
T P Efficiency of
Yield increase
Soil Treatment Wi N Vi , K fertilizer
kg/hm" %
Cotton Wheat Total yield (K20 kg/kg)
1 916.4 d 1462.7 b 11241.0 — — —
2 948.8 ¢ 1601.0 a 11761.4 520.4 4.63 6.94
¥ H
3 10247 b 15149 b 12398.2 1157.1 10.3 17.1
4 10574 a 1658.1 a 12928.5 1687.5 15.0 11.8
1 11013 ¢ 1602.8 ¢ 13289.0 - — —
2 1141.5 b 1746.8 ab 13895.5 606.5 4.56 8.09
ks
3 12420 a 1683.6 b 14810.7 1521.8 11.5 20.3
4 12543 a 1781.0 a 15071.9 1783.0 13.4 11.9

1) BEUBAT, Ikg/hE=142kefBH, 1kg& M=10kgfBE.

3 KM LR RSB EIE S

3.1 HARSEAHTL

10 ERMAR T RBEAFMIRERBRSEETRAY. SHBHERMALEN
TAMEHLLE, ZFHELE/NTEEHHLHE, KROREDTRMY LM BIRE. 5K
DRETEELD, K HHERAEARR T, ARRBEHREK(E6,7,8), X5 LHEAHH
B AR, Hlt, ATRFLREARE S, st— PR RHFRAER, RESSIEYE
MRLEM.
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EFMKERERD, ER _RATHEABRBEERS TR 1995 £ 10 F/K
1986 4F TREMERE K THRURH, BRZZE TROBEUNT R EEH, HEXMHI
SFNFEETREEOBRBRHMNEE S BERKYEER, THARNRPEREKR, SN
B, R THREABEEACHEA TR ERARE, TRDRES T HEHFREME
BR/N EMELEE,. FOHEN TRERE, ERHTRENABRITHMRBE E&E
TRER B S BK BMEAKFE", B, HERNHEREERAZRHAFNRR.

®6 HMBE=RELIREFNELHARTBEL

Table 6 The variation of soil K content on rice—rice—rapeseed cropping system

- o ZHH (mg/ke) BEHE (mg/ke)
Soil Treatment Slowly available K (mg/kg) Rapidly available K (mg/kg)

1986 1990 1995 1986 1990 1995

1 274 395.0 2178 46.5 21.7 23

2 432.5 266.4 30.0 404

3 415.0 235.1 183 38.4

Xz 4 405.8 225.1 358 38.4
5 388.3 2745 283 23

6 352.5 231.8 51.7 430

7 379.1 243.1 33.3 437

1 5383 585.8 369.3 53.3 55.8 54.2

2 564.9 3733 60.0 56.9

3 549.1 395.4 59.2 58.2

e 4 579.9 3379 53.3 55.6
5 5333 374.7 58.3 58.9

6 599.9 381.3 66.7 58.9

7 835.8 4074 558 56.2

] EBR-RHINEZHENERARSTREUL

Table 7 The variation of soil K content on wheat-rice cropping system

/ki EHE (m
i i R (mg/ke) (mg/kg)
) Slowly available K (mg/kg) Rapidly available K (mg/kg)
Soil Treatment
1986 1990 1995 1986 1990 1995

1 425.8 300.8 307.4 69.9 69.9 62.8

{E&E 2 329.1 290.0 54.2 63.5
3 326.6 282.6 56.7 60.9
4 330.0 292.1 533 68.1
1 3299 3125 313.2 78.3 58.3 47.0

vh 48 F 2 272.5 3346 44.2 55.6
3 3384 307.8 533 49.0
4 3525 354.7 64.2 68.8
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Table 8 The variation of soil K content on wheat—cotton cropping system

FuH E R
Slowly available K (mg/kg) Rapidly available K (mg/kg)

1986 1990 1995 1986 1990 1995

558.2 322.7 366.8 75.5 80.1 70.0
397.1 336.1 752 "74.1
348.4 373.0 92.6 107.2
344.8 385.9 1239 124.4

460.8 3823 349.9 114.2 135.1 123.7
389.8 408.7 193.6 134.9
342.0 394.8 161.6 145.5
430.1 320.6 188.0 123.0

hat: | s}
Soil Treatment

e mE

ksl

O S o Il S

ERPRREEHTHREY L, AT IREBERRRER D, 5 LR LIEAA L, &
HAMBEHABLEHE, FUX—RE =ML RP AR NI RRNLR,. £33 10
MM, REXFRNETHS ERENE EABY, RATHLREYRENHEEX
HEXHFNEN, HBRRERNERYNHEEYNEE, BB 8E &R RE KF.
TGP AR R U B, UK B T % 3 B B D R AR, AT 3 AE ) o £ B - 4 A
UMM SEE. '

32 HEREESHTEN

TP RMEANBEERLT —MaATHZzd, BEREMELRLE, AT ANE
BHEFMEIE, 5 58 XA EERE), SBEBPEHESBENEL HELEREHEX
5+ A SMTYHESESESERA X RET THOEHEN. £ 10 £/, £
THMERESRERRMEL.

MY RHTEIOT YR ESEPEHORA LA, BREMBREFELHEPHLL
PIE TR, XX RAEAEENIRE. 10ERAFREMOHEEER, HEHEEXRT
WMENEWEE. SHAN, EFHFELTYHSBELAETHRAL FEALHE), &5
MEHBLE LFBYE, RATHFHEEBENBRRGEI).

H¥BHERNEHASBRESHTHORAT LABE. TFYSHIT S LANRT
MR ¥ RSP LR NN, XA SR REBEFHNAR, RAQBREBLHRENKR
FRYEH, MKMY +BER=MESHH S HLAEFREL ERHE.

PE=ftHE, 2 10EME EREREHNLELEXREFNZIAELHEPHLL
BA EFARBE, HHESENAENUXFEHESEET L8y, R RFE T M4t
HWEEH, INEREGRINEMNILE 7THEEFRAFTHKE L EHTHRBBHME K
BEERR B, L EMEAUR BT YHORRE L REEPARMT AT
IR, A FEY R,

33 TIRHENFECE
PlEgERS, HERRETBENE R LANTA/NTEY =BT, BHHEIK TR
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Table 9 The variation of proportion of different soil K forms in loamy hydragric paddy soil (%)

19864F (year)

19904 (year)

19954 (year)

EHH SHE TR ERE AHE Tow  ERE  Zye TYH

Bt | b3

Rapidly  Slowly Slowly Slowly ) Rapidly  Slowly
Soil - Treatment available available available available Minera aval]'Jllable available Mineral
K K K K K K
1 0.94 3.50 95.56 0.19 3.48 96.33 0.30 2.59 97.11
2 0.80 3.02 96.18 0.26 3.69 96.05 0.31 2.88 96.81
3 0.87 3.13 96.00 0.16 3.65 96.19 0.29 2.69 97.02
& 45 H 4 0.86 3.02 96.12 0.31 3.53 96.16 0.34 2.36 97.30
5 0.75 2.86 96.39 0.24 3.33 96.43 0.36 2.58 97.06
6 0.82 3.05 96.13 0.30 3.15 96.39 0.31 2.50 97.19
7 1.06 2.94 96.00 3.41 96.29 0.33 2.40 97.27
1 0.32 4.42 95.26 0.42 445 95.13 0.67 4.55 94.78
2 0.30 4.72 94.98 0.46 4.32 95.22 0.61 3.98 95.41
3 0.30 42 95.50 0.47 432 95.21 0.67 4.56 94.71
Gk 4 0.35 5.39 94.26 0.39 421 95.40 0.55 3.37 96.08
5 0.30 5.19 94.51 0.43 3.94 95.63 0.56 3.56 95.88
6 0.31 428 95.41 0.50 4.54 94.96 0.55 3.55 95.90
7 0.34 441 95.25 0.41 6.15 93.44 043 3.13 96.44

HEABAHAR, BRI E R R REIE, TR 10 F£0K RS L
HUOEUELRARRAERETEN L, B ET LHERNTH DR, %
FIREHLEFEYHFRNEERK EAABHELEZ ARFEETHANFIRER
EHNE/N. R 10 HREFY, EHLHE, HHRYBEYES, HEYRIMETHEHEY
FRUTHEM, WHESHAREMEERREIEY =B IEE. plink b 248
AZFPMRERS, £ I P T TH 11.5g/ ke, EFF & 31.0g/kg, KKEFH

®10 HBEBHENDPTREVESFTEHLIFRY (K0%)

Table 10 Average K content of plants on rice-rice—rapeseed cropping system (K,O %)

gis:: | B (Eardly rice) B (Later rice) M3E (Rapeseed)
Treatment B (Grain) MWE (Straw) BH (Grain) MBE (Straw) R (Grain) FEHF (Straw)
1 0.3760 1.6201 0.4095 1.1048 0.9919 0.6463
2 0.4289 1.8330 04274 1.3794 1.1506 3.0994
3 0.4214 1.9017 0.4385 2.0038 0.9912 0.7395
4 0.4580 2.3041 0.4318 1.4472 0.9422 0.5719
5 0.4286 1.6821 0.4263 2.1959 1.2195 2.1792
6 0.4229 1.9869 0.4643 1.9833 1.9885 0.9686
7 0.4673 2.3042 0.4242 2.4706 1.2529 2.1983

1) SERNTHER.
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FEMEEP (L3 MBI KR O REER S, LS F MmN EY - BEH, B, &
THEREFALROFRANAHIR2IBEDHFH T LR, X, RE\ETE, &F
1) 10 ERBABUEMIBAT 505.5kg KO(EERKBHREAMEHHEANAE),
YEYI 7 7 1851kg , ERR T H 1345.5kg KOs L H 2(M XM I0FERBARABAT
1180.5kg K,O, BAEYIH £ T 3138kg K,0, KFR T4 1957.5kg K,O. FTLh, ZEMREP B H L&
AT 75kg KO EBERER T — MR BAF, 5 WA RIE 1 8 R0 4 40 5
ey - BaEmi 4 g,

2 % X W
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EFFECT OF LONG TERM POTASSIUM APPLICATION ON SOIL
POTASSIUM CONTENT AND FORMS

Chen Fang Lu Jian—wei Wan Yun—fan Liu Dong-bi Xu You-sheng
(Hubei Academy of Agricultural Sciences, Wuhan 430064)

Summary

Based on the results of long—term (10 years) field experiments of potassium (K)
application under three cropping systems including rape seed-early rice—later rice,
middle nce-wheat, cotton—-wheat in Hubei Province, the effect of long—term K
application on the yields and profits of the crops is indicated in this paper. The
influence of long—term K application on K contents and status in soil is also discussed.

Key words Long-term potassium application, Crop yield, Soil K contents and
status



