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EFFECT OF POTASSIUM FERTILIZATION ON THE FIELD CROPS

1. Effect of N and K Fertilization on the Growth, Yield, and Sugar percent of Sugar Beets

Toshiaki Tapano, Takashi Sexijo, Kisaburo Axivama & Tadashi Mivawaxi
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Table 1. Chemical properties of Kunneppu and Kiyosate soils
T o T e i ] oo |0
Soil Horizon | Depth |Texture! Humus L0 i KC) acidity CEC “Truoa soluble| Fixing power
- % - me, MR/1008" mR/100g
1 0-21 SiL 12.3 6.0 5.2 0.3 30.13 3.6 1,280
Kunneppu
2 24-33 Sil, 10.1 5.5 1.9 1.3 26,40 1.1 2,010
1 0-15 S 5.7 6.5 5.7 0.3 15.03 7.4 870
Kiyosato
2 15-40 S 3.0 6.5 5.8 0.3 7.50 2.0 1.890
) Ms;l N-CH,COONH, soluble | 'riNi N [ 0“ gate_of*’r ,
I K,0 Ca0 MO - -, ~mineralization
mg/100g mg/100g] mg/100g} 2 b3 mg/100g
11.06 447.8 23.3 0.68 0.50 4.15
Kunneppu
10.33 186.4 19.5 0.42 0.52 1.62
10.68 390.4 .9 0.32 0.30 2.64
Riyosato
7.15 396.7 36.9 0.28 0.28 1.22
+ The rate of N-mineralization was determined after the soil was incubated for 35 days at 30°C.
) HERBw No. N(Kg/10) K,0 (Kg/100)
JESHLELS Table2 @ &4 b Tdh 5o P ’ o
¥
7 )
Table 2.  Treatment 8 12 10
S - 9 15
No. N(Kg/102) K,0 (Kg/10a) 10 20
1 0 11 ¢
2 5 12 5
3 6 10 13 18 10
4q 15 14 15
5 20 15 20
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Fig. 1. Lffect of Potassium fertilization on the leaf length of sugar beets at July 22 and October 21 (Kunneppu Soil)
July 22 October 2]
cm cm
39 60}
38
37t 53
)
= 36f
=
9
-1 -
35F 50 /\\/
3
oe—eN ! G kg/lla
33f A5 ooNIZ v
< :1: OH—aBN18 o
] [ 1 ] 1 1

! 1
10 15 20 kg/10a

[321

0

Amount of K.O applied

1gb 6 WA, MEHRONMC & S AIEE
DERIFEAERRL LD, N1 18kg LA DK T
W} 50 RSB H I SIS E eV,
—%, NH#FE Ao MiFEL KO: 15kg
LA TREFHNC SV TL & Fig.2odlks

) CHs, Tichhb, NAROBLNGIZLHLET
O£ 8 F LAY bBbhiiw, Niekg v<a
Tk 8 A% ¥ — 27 I BERR o0 VT R AHEIC )
o TTFL D, —F, N:il2kgr <a T
i, 8 ATHIZ &= 28T 55, ofkiisd



90

Fig.2.

Leaf length

JLHEH B I o 17 4

length of sugar beets

cm

701

60

50

40f

301

20f

10f

Effect of Nitrogen fertilization on the leaf

o——e N : 6kg/l0a

o—o N:12

A—-AN18

L

&

Date

5/30 6/30 7/30. 8/30 9/30 10/30

12108 FHIOYUIE ¢ b MRt 5, N : 18kg
v ieie b e, NOJHGRSIERITAEVAH
12 8 B THLIERC VT hIEAMOEFILD B0
N HEEE L Tibh, SOk v -~ ¢kl
BABEN DD Shic\ 2 L5 hdtdbodt b,

R CIIET BT s 5N : 18kgR D3
LT AUTFRF LT s SBThR Do i, %
DD JUTERITRF A3 & A R e 5 & TRE S
Bhicha o .
2) B, #eEE S$nsslUasi

AT X ORT B S s SN R O R
$Tableld s X 4DELH THA,
a. R R &

IMBORRMY B D L, MM DR BT
MU H LT/ S W EL K - B ¢, N
kgl LU 12kg D v <~ ¢ K.O: 10kg & Gy
YL, N:18kgCit K.O: 15kg * ¢HI L7
(Table 4), —7, 2EROHATINACH 2 THF -
HETIEN: kgl kU 1Zkgd L~ K0: 15

Table 3.  Yield, sugar percent, Purity, and gross sugar of sugar beets as affected by the mount of nitrogen and
potassium applied (Kunneppu)
] n Yi""““; 7 77«17"1;2;1&70 of gugar N . Gross )
Tteatment Top Root root yield T/R percent Purity sugar
0
kg/10a ’hg/loa ke/10a kg/10a) % % ki/lta

6 0 3,559 3.079 100 1.16 15.64 85.8 414

5 3,926 3,215 105 1.23 15.70 87.5 436

10 3,906 3,264 106 1.20 15.69 88.2 452

15 3.890 3,403 111 1.14 15.87 87.0 469

20 4,236 3,379 110 1.22 15.71 88.3 469

12 0 4,705 3,098 101 1.52 15.12 85.6 401

5 4,861 3.118 101 1.56 15.18 86.3 408

10 4,653 3,458 112 1.34 15.28 86.4 456

15 4,549 3,618 118 1.26 15.51 86.8 487

20 5,295 3,626 118 1.38 15.38 83.4 476

18 0 5,052 2,889 94 1.77 14.37 83.6 347

5 5,035 3,038 99 1.66 14.57 85.5 377

10 5,695 3,406 1m 1.67 14.62 84.0 418

15 5,469 3.410 n 1.61 14.76 84.2 425

20 5,677 3.417 m 1.66 14.74 85.1 429

LSD (0.05) 799 277 .21 .37 2.7 39
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Table 4.  Yield, sugar percent, purity, and gross sugar of sugar beets as affected by the amount of nitrogen
and potassium applied. (Kiyt (N\to)
R ‘"‘m - | Rati :AI’ V‘H. Shw ' 7 . o
T'reatiment Top } Toot l roolt K))'igl(l T/R m‘:’g:;t Purity Gross sugar
N K0~ |
ke/10a kg/10a Kkg/103 ke /103 5 % kg/l0a
G 0 2,964 2,341 100 1.26 14.90 84.1 204
5 3,039 2,466 105 1.23 14.99 34.9 34
10 3.331 2,557 109 1.30 14.96 84.9 325
15 3.257 2,961 109 1.28 15.00 85.1 327
20 3,167 2,473 106 1.28 14.94 84.5 33
12 ] 3,691 2,689 115 1.38 14.64 84.5 333
5 3,845 2,681 115 1.47 14.59 83.9 328
1t 4,228 3,076 132 1.38 14.G4 84.4 350
15 4,173 3.019 129 1.39 14.71 83.7 371
20 4,094 2,861 122 1.4 14.89 84.9 362
18 0 4,124 2,303 98 1.79 13.92 §0.6 259
5 4,237 2,722 116 1.36 14.45 32.5 324
0, 4333 | 2714 16 1.60 14.58 83.7 332
15 4,243 1 2,831 121 1.51 14.65 83.7 37
20 4,109 2,707 116 1.52 14.74 84.2 336
LSD (0.05) 573 | a7 | .21 43 2.0 | 30
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Fig. 3. Effect of Nitrogen and Potassium fertilization on the sugar percent of sugar beets.
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Fig. 4. Effect of nitrogen and polassium ferti- Fig. §. Effect of nitrogen and potassium ferti-
lization on the potassium content of tops lization on the nitrogen content of tops
and roots of sugar beels at harvest. and roots of sugar beets at harvest.
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LEffect of nitrogen and potassium ferti-
lization on the nitrogen content of the
leaves of sugar beets at August 6.

Fig. 6.
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Fig. 8. Relationship between nitrogen content
of roots and sugar percent of roots of
sugar beets
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Summary

1) Effect of K fertilization on the growth of
sugar beet leaf was recognized most strongly in
the mid season of the growth. However, this
difference in the growth induced by K fertilization
was not clear at harvest. On the other hand, the
growth was promoted by the increased amount of
N fertilization after late June. And the difference
in the growth induced by the increased amount
of N fertilization was the greatest at harvest,

2) Effect of K fertilization on the sugar beet
yield in the soil that had a low K supplying
ability had a tendency to increase with an inc-
rease in the amount of the N supplied from
the soil and fertilizer.

3) However, N application of 12kg/102 am-
ong 6. 12, and 18kg/10a produced the highest

yield of sugar beet roots,

4) Extremely high negative correlations were
recognized between the sugar content of the
roots and the N content of roots and tops of
sugar beets. (the former was r=—0.9555 and
the latter—0.8258). And it was assumed that
the increase of the soluble-N content, especially,
caused the decrease of the sugar content in
the beet roots.

5) Application of K induced the increase of
sugar content in the beet roots. And the incre-
ase became greater when the amount of the N
supplied was increased. However, this increasing
effect of X on the sugar content was smaller
than the depressing effect of N.

6) This increase of sugar content by K was
assumed to be due to the promotion of the gro-
wth of beet leaves in the mid season of sugar
beet growth and the decrease of soluble-N con-
tent in the beet roots caused by the increase of
K fertilization.





