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Winter Wheat Yield and Levels of PK in Soil and
Plant Tissue as Affected by PK Fertilizers
at Taichung Prefecture
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Table 1

Rl BEENEREER

observation field.

The Yields of grain in Various

# i { BB | EEESR|#K
+ B AERE | HLEEAR Grain yield (Kgha) | CToCntage 1
. Yield Drain-
Seil . Field N Location 1
oi group | Fie ° cati PK, | PK, | PK,| PK, PK, PK/o*age“
{K, PK
Y, TR 5RE2TE | 3,423| 3,503| 3,603 | 3,466 96.2| 95.0 W
Y, ME=A % | 342 3,423| 3,532 3,343 94.6/ 97.1 | W
#* 1% Y, TR SIRKE] 2909 | 3,423 | 3,458 | 3,280| 94.9] 84.11 W
1Y, WFRE BHFT| 2560 2,920 | 2,949 | 2,706 91.8| 86:8 | W
Yellow Y, ETHE BER| 2452|3,218) 3,129 | 1,338| 428/ 7621 W
earth Y, EFRP BIEE| 2243 2.772| 3,057 | 2,772| 90.7| 734 | W
Y RFEREL RISE| 1,549 | 1,772 | 1,863 [ 1-143] 61.4/ 831 | W
Yo AEE=Ff 5 201,600 | 2,489] 2,583 | 2,103! 81.4/ 61'9 | W
G, WkmEit ® 132192 1,914 | 1-800 {1,963 (109-1)114.5 | P
G, /Kt 2| 1:229 (1,292 1372 | 1,029} 75-0| 89.6| P
F BRI Tk & 5.6
B | G, WAKTrE HAES| 15723 2,258 | 20526 | 2,486 | 98-4| 68.2 | W
Sl G, | mA%E% | 1872 | 1,786 | 17937 | 1.692| 87-4] 96.6| P
Non - calcareous B
G, RLBR R 12651 | 1,823 | 1-843 | 1,572| 85-3/ 89-6| P
slate and sand _
. G, KL ZHE| 10043 [ 1,903 | 2202 | 17521 86.3| 958 | W
stone alluvial _ .
I G KFEER WL AK| 20735 | 2,939 | 2:888 | 2,553 | 88.4]| 93.1| M
SO
Gs AFHER 81 B | 1833|2172 2:231 |2:020| 90.5| 82.2| P
Go APER BKZ| 72106617146 | 723|631 63.6| W
o *KEEREORMUAEYESEEEREE (UK X K, RERGZH5Z) S 100

Remark 3

depending on which

of

the

two gave the highest

*HKIER > PRTR » MBHE » WHRRIT

** P 2 poor

M : moderate

W: well.

yield.

*Percentage yield of K is based on the yiefd of K, or K, as 100
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Table 92 The vyield of grain in the optimum
PK fertilizers trials
R EEESRIBE K
+ O |REvE AR | g o= g = B Percentage
Soil | Field |Loca-| Treat-| Yield L. s D |Yied IR
group | No. |tion ment | (Kg/ha) | Dif ference RK, P.K, |Drain-
K, /ﬁ(. age
X PK, | 2,471
& - b3
£ B | PK, | 2,503 32 ‘
© '.
2 ® P.K, 2,792 1-321**-280**
= Y, 5% 199 88.5|86.6 | W
> P,K, | 2449 |u3*
" 4
i-§ .
P,K, | 2,576 [216*—127 1% 275
23
P.K, | 2,419 [373*30 157
#* B # | PoK | 1,903 |
Y=l 7K
3 P.K, | 1,897 |6 '
g i
i P.K, | 2,212 |-309*-315*
g8z G 59243 860 | 128 | W
% " “ EE P:K: 2:089 123 )
® 323
# 53 PK, | 1,814 |308* 275** | | 19337
"y =
;- Qg P,K, | 1,611 [p01%*478"203 |
+ 2§ | /
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Table 3 Analytical date of soil and blade. samples

[EaE , PEHET | A HEE VBRSSO | R R R | M BME EF 2B (B E XA 22H
BEAE B % Organic|A raﬂablﬁ' Avail - M s i 4% | i g¢ | Total P in blade of | Toml K in blade of
. ;| pH = matter |P Bray |able K [Exch. ;Non- |Free aid|Free and Po ,pk)t (%) K, - Plot (%)
Fl\’;eld Texturé| P e No. 2 [Bgmers | K |exchKexch Ca|exch Mg | IR [FREm Bt 13 2 Pl 725 1P 59

o. .E.C.

. 20 daysi!“bwer-barvcst— 20 days Elow:r—ﬁaxvest—
008} (95> |cppm) [(ppm) [pPm) | CPP)[Sf0g) | € g |2t fing  [ing  [afier ling  [ing.

sawing sawing

i
Yellow earth

po

215 | 341 [ 0.73 | 0.42]0.20 [0.29 {375 [1.18 | 0.62
218 420 | 056 | 0-34]0.22]0.16 | 235 [1.33 | 0.38
236 3.67 | 063 | 0.47[0.35[0.13 521 [1.11 |0.27
%8 361 | 077 | 0.22]0.31]0.08 |26 |1.32 [0-27
171 2.83 | 0.33 | 0.30 [0.27 | 0.23 | 353119 | 060
223 3.38 | 057 | 0.31]0.30 (008|242 108 |03
o4 165 | 4.18 | 0.75 | 0-21 | 0-24 | 0-19 | 320 | 227 |0-81
2 {179 3.77 | 080 | 0.28|0.25]0.15 150 |0.77 | 0.32
29 |193 | 364 | 0.67 | 0.35 {032 [0.25 |347 |1.33 |0.62

L. [5.43! 681 | 2.25 | 116
CL. |5.6 | 706 | 2.43 69
Si.CL.[5.2 | 7.25 | 2.41| 51
CL. |5.3 | 7.45| 2.15 | 62
15.4 | 5.28| 1.67 55
4.8 | 6.80 | 28| 48
5.5 | 6-95 | 2.65 66
5.1 | 7-38{ 2.85 | 55
|55 | 6.74 | 2.40 | 69

I el

&

RNy B8

Q
=

Q.
.

Q
-~

RRERE+ A8

128

104 | 289 16- 10 3.86 0.37 [ 0.30 | 0-20 | 393 | 204 | 0.54
47 | 201 872 | 33 | 0.2710.3110.38 | 3.02 1148 | 0.59
30 | 217 372 | 0.-70 0-30 {0-24 1013 [267 | 1.04 | 0-61

%
alt
E

6-7 (| 20-13 | 5-41 74
6-0 [10-23 | 2-96 43
5.0 | 7.01 | 213 42

0
£

Q
&

olololalo]xlx]x<] <]«
@]
lw

N NE R N SIS S SIS N

, |GL. [6.2 [10.92 | 2.98 | 60 41 | 247 854 | 2.52 |} 0-41)0-32}024 284|177 | 0.72
o3 G | L |59 | 571 | 2.06 55 49 | 189 3.83 | 0.90 0.41 | 0.30 | 0-21 {4.86 |1.70 | 0.59
g,:,: G | L. |55 | 584 | 1.53 64 35 {220 3.23 | 0.87 0.34 [0-28 | 0.22 {411 (165 [ 0-63
@@S G | L. |68 584 1.18] 23 4 | 264 4.68 1.0 | 0.25]0.211017 {415 | 201 |0.42
=83 G | L. |61 629 212 65 46 | 204 5.12 1-21 | 0.28§0-20 |0-24 {364 {1.92 [ 0-64
g:}; G| L |55 684 | 2.13| 34 31 | 218 4.49 | 1.25 | 0.24|0-13]0.21 | 1.84 |1.02 | 0-48
+398 Go| L. 6.3 847 | 2.3 65 26 | 198 6.46 1.55 | 0.47 | 0.32]0.23 | 2.24 |1.20 | 0.48
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R4 R SR A RIS R R BB R A Y
Table 4 Distribation of number of trials and
observations according to the found
economical rate of potash with in
various ranges of soil availabe K
content and the recommended rate of

K,O for wheat.

ABRBEZEEEBRAE K.O #%5&

Economic rate of K,O 0 45 90 Recommedadies rate

(Kg/ha ) of K,0 (Kg/ha)
EREHEE <30 — 3 8 60 ~ 90
Egners Avail- 40~ 4
able K (ppm) 5 2 2 2 45 ~90
> 45 i 1 — 1 0~ 45




130 EHREESTAS
) " ep

My
YI

ol

y= 0-6924X +6.48

TWAHME ( Egnerdd)

Available K ( Egner’s method)

L4y r= 0.975 **

20

wis ;0’_’310 1.0 15-‘5 E; ;’A Te \.D l‘n 'T;H’-“‘-
HEBLB T RHH

Exchangeable K in furrowed Soil
Lt R SE RR LW RS ES WK
Fig.1 The rclation between the soil exchangeable
K content and soil available K content

»,
* B 20 X
. 20 days after sowing*

}:D P
$o (2!
EXY €1

. ¥=0.09059X +0.504
:‘o} r=0.591 ¥
o

lowerin
/‘ﬁ"//

i 3 0 T ) S 3

% K in blade at Ko plots
»
v

y=2.2899 log x—2.006
= 0.862%%

53 1l
o] At harvesting
o4
o5t
ot "
y=0.449 log x—0.151
03 L ‘ r=0.464*
v
ax

w36 35 fo @ 45 7o go ppm.
HRBLRERUIE R
Available K ip furrowed Soil
B2 R ERHSSERTARAEAFEFES R
Fig.2 The velations between the available K content of soil ahd the
concentration of potassium -in wheat blade at different stages



131

L
Q
3

4
L]
-

S hE RS R R RS e 2 AR BRI gE

Bk 20K @
20 days after sowing
17

¥=0.0426 X+1.763
r=0.355

5 %

in blade at Ko plots
5

N 2 0 - Y B S

%K
&

™~
4

5

B
* At flowering

y=1.855 log x~1.458
r= (0.823 *¥

S
Q

o8}

. v=0.362 logx-0.041
r=20.439

3 2

2 30 (‘0 ) 7‘0 );o 7Lo ) ppw.

PR L WLTANGAE
Exchangeable K in furrowed 'soil

TRZMUHE BRTRAFAEREHE BR

i ii and the
ie.1 The relation between the exchangcab'le K content of seil an
Fig-3 K concentration in whéat blade at different stages

[ ]
Bo ) y=0.95362+54.82
& o r=0.546 %
52 ) D
E;ﬁ o o y=85.78 log x +45.3
&8 5 r=0.743 *
>
g&w
o 4 R .
A T . e e R
f#@@i‘ﬂﬁ?&ﬁ@ﬁ’
Available K in furrowed soil

42 imﬁm'&@‘%%gﬁ’:‘d\%ﬁ@ﬁ@

Fig.4 Effect of the soil available K content OZ%Q

of wheat grain yield to applied potash

n the response



132 AHBRE+HAE

o
- e
=S (O]
g‘% ot
[+}
E‘E M V14
23 T
E .
o ¥ . C 6
E‘ TQ [ X) ) ('.)
. »~ 30 7
1 Q\Q, ' 2 /® 6
g0 | y=|83.75 lOg X - 48.67
r=|0.674*
Py 14 N " ' N L " 2 i [ Y
6 20 30 $0 L0 e 20 &2 20 D f’rw\
i e + A g

Exchangeable K in furrowed soil
E5 s LERRESE BHPOEESHREZRE
Fig.5. Effect of the soil exchangeableK contenton the response
of wheat grain yield to applied potash

N

2 il
g«g%
oo
& a
%o e '
=
—= Yo
2 8,
—j&& 70
be . '. v .5 . 1 A
Mo jbo |§e 206 230 40 260 2%0 Jeo PR,
Fit 42 8 - 4 JE AT H SR

Non-exchangeable K in furrowed soil
6 ¢ FHIERAMENE BN /NR ST HEZ E
Fig.¢ Effect of soi non-exchangeable K content on the response
of wheat grain yield to applied potash




Lop W 1 R EPS B E B AUE 2 A 133

Ao Ml .
E g 1o} .
=W : j
52wt ' .
23
B o} )
£ ©
701
6,5 X3 ¥ 25 x5
AEHES RS R (%) —KogES BB 8P 2 k32100 %%

%K in blade at flowering ( All Ko plots

and applied K ploss

which yielding was less than 1009 )

7t EH EHRRAREREA R BG

Fig.7 Relationship between i
. potassium content of
and percentage yield of grain - ot of blade
% .
. e BEKR0X
-_ 20 days after sowing
af
035
2w
;& Y =0.00172 X+0. 227
#HE ok . r=0.411
B3 e 3 Fe 3¢ ¢v U5 e 0 sr 4E
&3
s e
poly . At flowering
HA,
X
*  y=0.00088 x+0.217
r=0.301
-. .
"”w z?'a; A o 4% lic :,L. ;;a
kA
y=0.00117 X+0.155 At harvesting
r=0.951%
y=0.0024 X+0. 024
ove r=0.470
A L 3s Be 35 se e ¥r §o i w7 TP™
PHEE T BRI e
Soil available P in furrowed soil
B 8 ¢ LEARMBMATRR RIS SHEIBR
Fig.3 The relation between the soil avajlable P content and the P

concentration in wheat blade at different stages



134 EHBEHRT+ AE

%

10 3

99
10}

b
dor

I Y=0.338X+69.63
i r=0.471

’ (0L}

4 o it g
% vield in Po plots

L LAY N \
" 37 .;; ll-‘v 0 60 To o JFo /80 I/D EF)-\.
IS L e

Soil available P in furrowed soil

@9t tHERUBREERNIEERIES Y
Fig.9 Effect of the soil available P content on the vesponse
of wheat grain yield to applied phosphate

toy ry
'l 4 .
L4 ¢ ’ . . .
. : Y
¥o; ’
.
Jo
bt ! BEE 20 X
20 days after sowing
I
(224 P:‘{ 1:}:1 : v:}f" 0.5 .48 'ﬁ
lro
wn . .
%5 : .o
&8, 99 A *
PR '
g= .
=) % %0
75 .
% N b0 ) kA
At flowering
So
*’T,,, &F g o %30 .',;}— -/.
4 " .
e ’ .
. L.
o
. »
14
4ot 1 .
LA 3or
so) At harvesting
(e o.}o (X 030 =3 30 %
TREMAEFBRER

% P in blade at difterent stages

. W10 : TRREEA SR RRRSTEARERTHRZ WE
Fig.10. Relationship between phosphorus content of blade at different
stages and percentage yield of grain in Po plots



A B IR BRI e AR 135

Winter Wheat Yield and Levels of PK in Soil and
Plant Tissue as Affected by PK Fertilizers
at Taichung Prefecture

Yin-po Wang

Summuary

1. Two trials on the optimum rate of phosphate and potash and seventeen
PK observations for winter wheat were laid out in Taichung Prefecture in
1966 , on selected representative yellow earths and-: non-calcareous slate and
sandstone  alluvial soils. The purpose of this study is to find out the qu-
antitative relatiors between the soil PK values, leaf blade PK contents and
the response of wheat to applied phosphate and potash, as affected bv types
- of soil cultural factors.

' 2 The correlations between the Fgner’s available K and the exchangeable
K contents of soil may he represented by a straight line , being highly signifi-
cant statistically ( r = (.975 ). _

3 The Egner’s soil available K content, as well as the soil exchangeabk
K content, were found correlated significantly with the K content of wheat
blade at flowering stage. This indicates that both available potasium and
exchangeable potassium are reliable indices of soil potassium status. Soil
samples were taken before sowing. The comrelations were not significént
when the blade samples were taken either at 20 day after sowing or at harv-
est. The relations between soil non-exchangeable K and the blade K content
at the above mentioned three stages were all found to be non-significant. It
seems that the soil non-exchangeable K can not be used for indicating the
current potassium status of these soils.

4 For the combination of two distinct groups of soil and non-calcareous
siate and sandstone alluvial soil alone, the relations between the Egner's
available K value and the responsiveness of wheat to added potash may be re-
presented by a straight line and semilog-arithemic curve, respectively. The
carrelation coeffecients were (.546 and (.743, both being significant statistically,
45 ppm K is the critical value for soil awvailable potassium, provided 97 %
of the maximum vyield is taken as the economic margin.

The correlation between ‘the response of the grain vyield to added
potash and the soil exchangeable K was found significant statistically only in
the non-calcareous slate and sandstone alluvial soil. The critical value for soil
exchangeable potassium is 55 ppm K
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Although it seemed that the soil non-exchangeable K can not be used
for representing the potash status of soil as mentioned above, there was a
correlation between soil non-exchangeable K content and the yield response of
what  to applied potash, when the data of the two soil groups were treated, to-
gather. The correlation coefficient was (.552, being also  significant
statistically 280 ppm K is the critical value for this form of soil potassium

5. The differences in the trend of regression in the above-stated cormelation
were not distinct between the two group of soil, but of the non-calcareous
slate and sandstone soil there were several fields with poor drainage, which
may have lowed the absorption rate of mnative soil potassium, and in these
fields the effect of potash was higher than would be expected from the soil
potassium content. When nitrogen supply or a late sowing became a limiting
factor, a higher effect of potash than would be expected from the soil po-
tassium content might also result.

6. The crtical concentration of potassium in the leaf blade of whedt was
found to be about 1.8% (as K) of dry matter at flowering stage. When the
concentration is below this level an economical return from additional application
potash may generally be expected.

7. For the loams alone, the correlation between the value of Brays No. 2
available P and the phosphorus content of blade at harvest may be rtepresented
by a straight line, the correlation being highly significant statistically. But for
heavy-texture soils, there was no significant correlations. It seems that this
method would be more useful for the testing the phosphorus status of lighter
soil .

8 The correlation between the values of Brey’s No. 2 available P and the
yield respomse of wheat to applied phosphate may be represented by a straight
line, the linear relation being nearly significant. The critical level of soil
available phosphorus seems to be at 75 ppm P, provided 959% of maximum
yield is taken as the economic margin,
¥ 9 Neither the differences in the two tested groups of soil, nor the vanation of
texture interfered with the above correlations. On the other hand, in latx:.sowing and
in the case where germination was poor in the Po plots there was a better response
to phosphate fertilizer than would be expected from the soil phosphorus content,

10. The relationship between the leaf blade phosphorus concentration, tested at three
different stage, and the effect of applied phosphate is not clear.

11. Based on the economic appraisal of phosphate rates for two trial fields and
the respone of wheat to added phosphate in abbservation fields, g0 - 90Kg/ba of P,O,
are recommended for soils, the soil testing below 75 ppm in available P, the
heavier rate being for the more deficient cases; the 45Kg/ha rate did not bring
appreciable yield increase in the two experiment, probably becaues of .fixation
by the soil.

12 The amounts of K,O for the two groups of soil studied are recomended
according to Egner’s soil available K values as follows:

<30 ppm: 60 - 90 Kg/ha 30 - 45 ppm : 45 - 60 Kg/ha
> 45 ppm: 0 -~ 45 Kg/ha



