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Table 1. Sampling locations and soil groups of the experimental soils
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EUF-K (Total) WEEFERE 30ppm - $MAVEAME S22 (K Sat.%) (f2Ex. K/Ex.
(Ca+Mg+K+Al)x100) 71.06515.807f o # Graham "'V : AT AR B FIEEE 72
—5 %2 ARBATH L EPANMTELE 2R TEE LM 5 %M EEFAR
25 %zHHEMNLM-
(2) LEEEREPENGEMMG | IEEEPRAESEMARETEES L% pH » H5
WaE s BETRMERE » REER B BREES 90 MIGHLSRERE TR
& B S » HAERFINES o
% 3 HIEPE YA B IER I A R R R AN > HEh S ERIRREE
IEFRRABAER o ZSHAME SRR R I B BRI SR EET o FRASIR MR ST AU SR Wi R Ak
P » Bt CEC & Clay & BB IFFHBAR R » T O BERRISTEE -
%ﬁi B IEzs ki tigdh Clay % Silt /9&E R Clay mineral A9%E 5% % UH
» Kansal and Sekhon ' & HZEMAYHSE » E Clay B Silt gl LiEdgk
EREHEHGEE » £iE Clay 8% » ST RBRIEN—ERD « FARBTZER
MR IER R gk Clay, Silt % Sand AYREREGRLUERERIERTHRIENE B
KEHEE ©
LL EUF 75 30 R A9 SRR S s ac i e ST i i » (HERIEZS ik SR lim & - EUF-
K(Total) Ay&E (F2) HENIREMER (RlEmiEEr) » HELEEEAR
RN E—3 > s RLL EUF BRI 2 B Esac & -
YRR B R SR R > BRIEAS A ST Z AR SRS R » BB EEM
TR RPN R K RS SUE R B BA6R » AT SBABR IR (R B EEAE -
T KTEEERIRNE
(=) #MEE 19 B ENE FORBEEE 7 A9 4, BEEE /7 ERI.6 (E1) -
FHHEI9 LR ARG B HES S ¢ & (<S0ppm K, 5 LE3 ) 5 (

& 4. TRERE LS GE B SIS

Table 4. Potassium response in soil groups of different soil available K levels

Available ‘ Grain yield Straw yield
K j ——— g/pot
level “ Ko ‘ K ' X K K I K
1 2 0 1 J 2
TULOW T
(<<50 ppm) 25.10 J‘ 26.10 26.61 28.75 29.51 ! 32.02
5 9% 1 2.12
1
LSD ‘ NS
L % | 2.88 ’
] . o | R
TTMEDIUM | \
~(51-99 ppm) | 25.73 | 25.92 2719 2895 | 31.33 32.50
595 | ‘ 1.39
LSD \ \ NS
1% ]‘ l 1.84
T THIGH T T -
(>=100 ppm) ! 28.41 } 28.73 } 29.50 3441 35.45 | 34,56
5% | | |
| NS |
- - il
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51-99ppmK, A LFOME) ; EE (Cl00ppmK, 3B 187 ) =S4k » 4 JifEs
TiFHT s RESRLEZIERBIYRERE  RREBESS QPR EHETE
s RERAR  BERPEREEPILE 1 BEETE (F4) » EEROSRBR

S AR I e B PR I o

= S.

KABNEEBEE BT 572 ~ (R ~ ORI 1 SRR FIAR IR bR R T RE SR AY B AR

Table 8. Correlation coefficients for relationships between soil K and % vyield of K, plot,

K content in straw, K uptake and K fertilizer efficiency

% | % K K K K
Yield of Yield of % Uptake by Uptake Fertilizer
Grain Straw In Straw Straw Total efficiency
T T T [7 T T ) .
Available K 1 0.113 0.475% 0.782%% 0.773%* 0.753%* — (.829%
Exchangeable K ; 0.076 0.489%* 0.789%* 0.854%* 0.833%* — (.546%
Non-ex. K | 0.491%* 0.245 0.339 0.348 0.366 — 0377
30 min. ( 0.097 0.350 0.730%* 0.708%* 0.681%* — 0551 *
EUF-K < 5 min. 0.114 0.502% 0.753%* 0.672%* 0.636%* —  0.634%%
Total 0.102 0.384 0.747%* 0.714%%* 0.684%* — 0.576%*
K Sat. % — 0.078 0.351 0.552% Q0.705%* 0.699%* — 0.383
*Significant at 5% level; **Significant at 1 % level
@
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=
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Fig. 1. Relationship between available (Mehlich) K and relative yield of rice straw
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" Fig. 2. Relationship between exchangeable K and K uptake by the rice plant:
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Fig. 4. Relationship between non-exchangeable K and relative yield of rice grain
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Fig. 5. Relationship between K level in straw and relative vield of rice straw
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Fig. 6. Relationship between K level in straw and relative yield of rice grain
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iR B 4R B I B S K 1,09 9 o TIIRRICS 196442 70 1 ALIR200E T MRIRASR » #5R RIS
8% 4 o ARKILIEFA BRI HR SR EEFR AR R BB AE K B
GeRF T B S BT » AR FTE 2 2B R AT BGE - RARE MR (L M [ 519644 i 18

(FH56%E) BEARRERTE (EROTH) EMEETRATSE » SEHE ©
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Table 6. The range and mean values of soil potassium contents of the experimental soils

both before (outside parenthesis) and after (inside parenthesis) cropping

- Forms of K
\\\ Available K Exchangeable K Non-exchangeable K
\\“‘
\\\ _Treatment Kppm
Item — K K K | K | K| K | K | K| K
47—216 56—223 l 65—543! .
Range (14—43)[(14—53)|(18—71){(20—58)|(19—59)|(23—71)|(66-416).(61-423)|(35-433)
; i
92 108 | : 267 [
Mean (26) (29) (31) 34 | (36 | (3 (195) (QOO)i (204)
| | !
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» TRBBRACBER IS o ARBP AT K » IEZ S EDE RRBHT B » RIARFER R R LA 1310
= 50% AR » F50% 5K B IFAZH MR

KIS My 4R — 42k IE RTS8 » T3 5 ABEREE G 8 R 4TV i B o BT B ML g
BREE > FIEA IR SNBRRRIRERY » HRREEIEE o AR 6 TR BRI 108 (memR i
) BB EERHBIE BRI SRR ST I RFINE T o BT RURNE BRI RIS
R B B 4 B A HA B (R B E 1 o BIAKTRWR M A9 4R EE £ b BT S IR MR SRRy B AR RIE EE o T
ER AR R B IR S B AR GRIEE AT F o SRR RIE T R R FER IR HY SR AT iR M
BER(E—42 » (HERLKAS SR I B AV BE (R AR AT R B R B S B 2 IR A -

£ 1. KERSHEMERHEPSVEMGERBRKE SRR HEEERBE o
Table 7. Correlation coefficients for relationship between the amount of soil K removed by

cropping and its original content as well as soil properties (K, treatment)

Form of Orig. | Orig. Orig. K |
K avail. ex. Non-ex. | Sat. pH CEC | O. M. Clay Silt Sand
removed K K K %

Avail. K 0.983*¥ 0.946%— 0192 0.819%*

. | |

— 0.249/— 0.296 |— 0.424 |— 0.474%— Q.736%% (0.765%*

"Ex. K 0950% 0974*H— 0099 | 0874%H— 0330— 0177 |- 0481%— 0340 |— 07794 0720w

‘ Non;ex.K 0.374 0.484* 0.667* | 0.369 ('— 0180 0.324%— 0.464% 0511%— 0.497% | 0102

% 8 BB & HIETHRME R JE B ST A B KRR ST A9 HL B > bR A+ L (E 10
FpiR e % B I AR M B IR R M SRR B Y TS K RS R i BT (R sW IR B R TR E
) o fEFIZE2 5 185 R 19= I rh KRR M i 4 i v e I TR AT R M R FE AR ST RE AR R -
F R LI18 K 195k R HIBARE 5 4 » BS7EIL S B3k » KASWRAEIBRATIRIE R IF IR R - (0 E
=53 Hunter & Pratt ¥R % o Oliveira % %0 €L &% (70070 MEMEMREER » i
BRI o SRR IR o 5 R B A U ST AT P L SR AT M R TR A S (
IN HNO; $#iI0E) A1 » BEAFE A% 5 » (AR LREEA BT (B R el AR Z $08E + e
Bk EM SR (3% chloritized, expansible, layer silicates) » iEfE4F » INE7E L TRIWNIE
Y (interlayer) » 5fi+IE ex. B non-ex. K %7 » (AR LM ERHN Fe & Al Ay
B B Rk o

R 8 B UHEES T~ BESBREFE (ER4R) » ARUETIARHASEEZ L
MHARER P RN E (AIEE R E) Wi -
AE-GEfEERABEEERAESERTEEANRER :

5 & S BESN R AR DL T SR B P BB A R > (RApTKET ST BRAAIS L B A R B
P (REKEE) %> BRARMEMVEERERERIFZREHABIAEL » ERERRAME

o
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# 8. Eyrh R R A e P (R KRS T W R A L o
Table 8. Amount of soil exchangeable and non-exchangeable K decreased during the

experiment and K uptake by the rice plant

Soil | Avail x. K Non-ex. K \ K decreased | K
K ; —— | Total Uptake*
No. level ppm mg/pot ppm J‘ mg/pot mg/pot mg/pot
2 22 66 59 ( 177 243 318
14 | LOW 20 60 82 l 246 306 319
18 | 30 90 14 | 42 132 312
Average 24 72 52 } 155 227 333
1 | 39 117 108 313 432 419
5 39 117 85 255 372 392 -
7 61 201 85 255 456 | . 412
9 59 177 64 192 369 | 28
11 MEDIUM 58 174 72 216" 30 | 351
13 61 183 51 153 336. 290
15 62 186 82 246 432 404
17 41 123 0 0 123 | 161
19 37 81 8 24 105 289
Average 51 151 6l 184 335 345
| !
3 ) \ 80 240 69 207 447 462
4 | \ 142 426 100 300 726 692
6 ) o8 294 , 78 234 528 416
8 l HIGH | £4 252 | 127 3g1 633 | 616
10 } 146 433 162 486 924 820
12 l 110 330 45 135 | 465 471
16 | 185 555 74 222 771 646
Average 121 362 94 281 643 i 589

*Total uptake by rice grain and straw

Tabatabai FG% %9 @LER lowa MEEILTAEETHIE » BBEEYRIL+Bha3sH
M HEEEE— TRIERE ] (minimal level) & LB gl TN BEE » ThRIER
BB » OEZHNGREBENNFELBRENBEERIVEIEEERL - KEEBEZE
EHEELF Clay SERBRE V2 MG - A5 Minimal ex. K &5 > HBEm%iksy
Non-ex. K th&E o

REARBHFEER (£6) 2 Ko BELSVENRTFERALR&GER HERE RS -
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£ 9. KIERUIEHEMER HEh AR R BT S8 T I E ARG o
Table 9. Correlation coefficients for relationships between the amount of soil K that remained

after harvest and its original content as well as soil properties (K, treatment)

Form of Orig. | Orig. Orig. K
K Avail. Ex. Non-e x. | Sat. pH CEC | O. M. Clay Silt Sand
remaining K K K %
\ |
Avail. K 0.0300  0.047 0.670%%— (.214 0.610*%% 0.354 |- 0.131| 0.383 0.148 — 0.300
Ex. K — 0.034] 0.049 0.594%#k— 0.12% 0383 | -0:515% 0.075| 0.407 0.138— 0.304
Non-ex. K |— 0.240— 0.157 0.951**‘— 0.323] 0.282 0.731**’—- 0. 47] 0.751%% 0.280|— 0.577*x
| !

FERIINE 9 » R 9 BERAYNBFEERLE I RENIEG ER 1 pH BUBEE IE M5
(i Clay SEMRAERETE) » +E pH & » BN ESNIE TR 0E
i o BURE R B TR R » R PRI - T R AL B9 BH itk 40 B T 2 TR A Ve 4
BESENYE > MALTE pH thEEMEE o M HERHEIRRETERENBEE » iRk
BERTIET0% » KR AR EMAERRRmMT ¢
Avail. K remaining in s0il=0.042 X Non-ex. K+4.74x pH—12.296 R=0.838**
R2=70.2%

THEA R AP19- 5k EX BB AR (Estimated avail. K(ppm)) BEEBAEE (Ob
served avail. K (ppm) ZlI3EHEmMT

Soil No. 1 2 ‘ 3| 4

S| 6| 7 819\10‘11'12 13(14(15)16 |17 (18119

P
21 200 23 22 15 35 34 30 25 30/ 15

Obser. Kppm 34; 27’ 43 18' 220 14/ 28 39
EE

| ]
Estim. Kppm 31% 26' 38 17v 28 20 29 4OI 24i 21‘ 24‘ 200 221 34 35 23 16/ 27 20
| !

Wl FRERBRRGEERMEREL » ARMEMMRE s R B (L et Rt B
ZEERR  BHEBRBREZHE -

i
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Potassium Response and Its Relation with

Different Forms of Soil Potassium in Paddy

Tze~Shun Lee and Hwai-Gwo Wu?

Summary

To clarify the forms of soil potassium absorbed by the rice plant and their relation
with the yield response of paddy rice, as well as to estimate the influence of soil non-
exchangeable K content on the critical level of the more easily available sources of soil
K for rice, a greenhouse experiment was conducted in the 1st crop, 1983. Ninteen soils
including different soil groups with a wide range of potassium content were used.
Three levels of fertilizer-K were applied, i. e., 0, 50, and 100 ppm, each with 4 r‘eplicates.
N and K fertilizers were applied in sufficient amount. 3 kgs of soil were used in each
pot. A total of 228 pots were arranged in the greenhouse in a randomized complete
block design.

The results are summarized below.

1. Under the condition of this experiment, 50% of the potassium absorbed by the

rice plant was supplied by the soil exchangeable K, and the other 50% by non-
exchangeable K.

2. Percentage yield of straw (NP/NPKx100), potassium content of straw as well as
potassium uptake by the rice plant were all signififantly correlated with available
and exchangeable K but not with non-exchangeable K.

3. Percentage yield of grain was significantly correlated only with the non-exchangeable
K. This fact indicated that potassium absorbed by the rice plant during its later
growth stages might be mainly K released from non-exchangeable form.

4. Potassium extracted by EUF method were found to be all in the available form; its
relationships with yield response, potassium content of rice straw and potassium
uptake by the rice plant were almost the same as those of the exchangeable K or
available K with the latters, though slightly inferior.

5. Therefore, potassium test for paddy soils should be based not only on available K,
non-exchangeable K should also be considered when its content is low, e. g., lower
than 260 ppm.

6. Though the correlation of percentage K, yield with the available K was not significant,
application of the Cate-Nelson’s discontinous model of evaluation on the data revealed
the critical level of Mehlich available K to be around 70 ppm.

7. The critical K content of straw, at which the rice yield attained 98% of the maxima
was about 1.0%.

1. Contribution No. 1199 from Taiwan Agricultural Research Institute.

2. Soil Scientist and Assistant, respectively, Department of Agricultural Chemistry, TARI, Wufeng,
Taichung, Taiwan, R. O. C.
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MR 1. KIEEHMITDEEANEE  KER RERRILSINE - KRRk EnE & SRInFIAER -
Appendix Table 1. Soil available K at planting, rice yield and K content of harvested grain,

straw, K uptake as well as K fertilizer efficiency

Soil No. | SOl 2vail | Grain Yield | K% | Straw Yield | K% | Total | K fertil.
& i in |———— | in uptake effici-
Treat. L?d ppm | g/DOt K,ig./% Grain l g/pot K“Ei_/%z Straw mg K/potl ency*
2 Ky © 47 | 3141 | 1096 | 052 } 3158 | 827 | 048 315
Ki 28.26 0.52 ; 33.44 0.74 395 50
K 2867 048 | 3817 1.02 521 | 8
14 K, LOW! 48 | 2405 | 933 | 045 1 2516 | 906 | 084 319
K| 25.23 046 | 2740 1.08 412 59
Kz 25.05 044 | 2778 132 471 50
18 K, 49 | 284 | 875 | 044 | 2051 | o0 | 092 2
K 2481 | 046 | 27.69 1.20 446 41
K, | | 2811 042 | 3010 1.29 498 40
Average | 48 97.5 0.47 90.4 v\ 0.99 418 52
| - | ] | Do |
1 Ko 60 | 3149 | 1086 | 047 | 3819 | 829 | 071 419
K 28.14 047 | 4073 0.94 515 61
K, 29.82 047 | 43.45 1.08 609 61
5 K, 58 | 2701 | 976 | 044 | 2869 | 924 | 095 392
K | 27.48 043 | 3105 122 497 67
K, 27.67 044 | 29.18 1.49 557 53
7 K, o4 | 2057 | 9%6 | 046 | 2099 | 963 | 112 472
K 30.00 0.46 | 3065 1.39 564 59
K: | 29.40 044 | 3L14 1.70 658 59
9 Ko |MEDIUM| 69 | 2459 | 883 | 045 | 2786 | 882 | 078 328
K, 27.65 045 | 2907 1.09 441 72
K, 27.84 044 | 3158 1.33 542 68
11 Ko 76 | 2826 | 978 | 046 | 3307 ; 883 | 067 351
K; 28.90 | 044 | 36.66 0.84 435 54
K | 28.47 0.44 ; 37.46 112 845 62
13 K, 64 | 2498 | 826 | 047 | 2990 | 933 | 058 290
K _ 27.31 047 | 3089 | 0.92 413 78
K, N 30.23 046 | 32.06 1.21 527 75
15 Ky | 95 | 2155 | 10L9 | 043 | 2890 | 1015 | 120 404
K 2115 040 | 2376 | 1.43 425 13
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Soil No. | Soil. Avail. Grain Yield | K% \ Straw Yield | K% | Total | K fertil.

& in | in Uptake effici-
Treat. Ligel pom | g/DOt Kmlig-/% Grain :, g/pot IK Ijg'/%[ Straw [mg K/pot| ency*

K, | 20.66 041 | 25.52 i 1.56 483 25
17 K, 54 | 2067 | 741 044 | 2335 | 644 { 0.30 161

K J 27.90 043 | 3363 0.48 281 76

K, MEDIUML 27.28 043 | 36.24 075 389 73
19 K, 54 | 2345 | 989 | 044 | 2359 | 9L0 | 079 289

Ky 23.70 045 | 2555 111 391 65

K, 23.36 043 | 2591 1.48 483 62
Average 69 93.9 0.45 83.3 1.04 439 60
3 K 125 | 2008 | 1036 | 048 | 2299 | 890 | 159 462

K 19.27 047 | 25.83 1.64 515 34

K, 19.39 046 | 23.74 1.90 540 25
4 K, 153 | 3083 | 987 | 049 | 3781 | 982 | 143 692

K 3061 | 053 | 3849 1.66 801 69

K, 32.22 049 | 33.86 2.04 849 50
6 Ko 119 | 2793 | €83 | 048 | 3656 | 970 | Q77 416

K, 30.58 048 | 3708 1.08 547 83

K, 31.63 049 | 3771 1.22 615 63
8 K, HIGH | 100 | 2054 | 976 | 044 | 3307 | 907 | 147 616

K | 20,07 047 | 3547 1.53 695 50

K, | 3027 0.45 | 33.74 1.78 7317 39
10 Ko 156 [ 3378 | 951 | 045 | 4482 | 992 | 149 820

K; 33.50 046 | 45.18 1.55 854 22

K, 35.53 048 | 4438 1.86 1,005 59
12 K, 131 | 3L04 | 997 | 045 | 3555 | 934 | 093 471

K; 3114 044 | 3717 1.17 572 64

K, 30.89 0.44 | 28.08 135 | 650 57
16 Ko 216 | 2570 | 954 | o044 | 2000 | 990 | 177 {‘ 646

K 2693 046 | 2701 1.91 657 7

K, 26.58 049 | 30.39 1.99 735 - 28
Average ‘ 143 96.5 0.47 95.2 1.53 662 46
(1\1([5351) j 91.6 i 27.43 { 95.4 046 | 32.23 ; 91.6 ’ 1.22 ‘ 517.8 53.9

*LL Ky fsA 157 mg K/pot; Kp A 314 mg K/pot 55 o
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MR 2. RERT GERL) % GEHRR) HERRREESHEE (Kppm)
Appendix Table 2. Soil potassium contents before (outside parenthesis) and after

(inside parenthesis) cropping

Soil Avail. Available K Exchangeable K Non-exchangeable K
K ES— . -
No. level Ko K K | Ko K K, 1 Ko K, K,
2 ‘ 41(27) (28) (28) 56(34) (32) (35) ‘J 318(239) (283) | (259)
14 LOW 48(33) (34) (3D 76(56) (57) (61) 378(296)| (304) | (300)
18 49(30) f‘ (30 (32) | 74(44) (45) (47) 301(287) (301) { (308)
Average 48(31) (31 (32) 69(45) (45) (48) | 332(281)| (286) | (289)
1 ; 60(34) (43) (34) 86(47) (52) 47) 454(349) (352) l (317)
5 : 58(22) (22) (23) 63(24) (24) (28) 234(149)) (156) | (150)
7 94(28) (29) (33) 99(32) (37) (33) 283(198){ (201) ; (202)
9 ‘I 69(21) (23) 24 80(21) (31) (33) 216(132)| (169) | (163)
11 ’ MEDIUM | 176(23) (24) (25) | 94(36) i (39) (37) 213(141)0 (138) | (148)
13 % 64(15) (15) (18) | 84(23) (24) (26) 181(130)] (127) | (129)
15 } 95(34) (37) (41) | 108(44) | (49) (51) 318(238) (240) | (249)
17 ‘ 54(25) (22) (20) 70(29) (29) (28) 65(66)] (61) (55)
19 L 54(15) 19) (18) 38(21) (22) (23) 117¢109)| (120)  (111)
Average 69(24) (26) 2n 82(31) (34) (34) | 231(170)] (174) | (116)
3 125¢43) | (48) (58) 123(43) | (4D (62) 320(251)| (246) | (216)
4 153(18) | (19) (23) 166(24) | (19) (29 192(92)] (104) | (112)
6 S119(14) | (14 (18) 118(20) | (23) (28) 234(156)| (166) | (166)
8 HIGH 100(39) | (38) (34) 123(39) | (38) (44) 543(416)| (423) | (433)
10 128(20) | (22) (22) 175(29) | (28) (32) 350(188) (196) | (190)
12 131¢22) | (24) (23)> - 144(34) | (35) (36) 151¢108)] (106) | (103)
16 r\ 216(30) 1 (585) (1) 225(40) | (39) (71) 203(129)1 (130) | (148)
Average 282(27) ~\ (31) (36) 153(33) 5 (36) (42) 285(191) (196) | (204)
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