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STUDIES ON THE NITROGEN FERTILIZATION OF KIDNEY BEANS

3. Effects of Broadcast Application after Sowing

Haruo lwasucH), Akira TaxasHima, Tatsushiro Sato & Ko Nomura
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Table 1 Some soil fertilities of experimental fields

Amount of available Amount of available

P:0s (mg) K20 (mg) Soil
Location CEC(m. e.) Soluble in

Ca-pP Al-P Exchangeable MORGAN’s type

buffer
Memuro 15.9 1.2 98.0 15.5 24.9 dry
Otofuke 20.0 0.8 110.0 8.2 14.4 dry
Kofuku 13.7 3.0 78.6 10.8 19.5 dry
Makubetsu 17.4 2.6 76.6 23.9 3H.4 dry
Sarabetsu 12.2 5.6 88.0 12.5 21.5 dry
Nishibeppu 32.2 5.3 64.0 12.0 21.0 wet
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Fig. 1 Effects of broadcasted nitrogen on
germination of kidney beans.

Table 2 Effects of Surface broadcasted nitrogen on the yield and the size of bean
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Yields (kg/102)

Yield index Weight of

Treatment (amount of N) 1,000 beans
pod and stem seed of seed €3}

Common band* 3kg 122.5 154.6 100 626
Broadcast and mix-in** 5kg 147.6 161.7 105 627
10kg 191.9 176.3 114 647
15kg 194.3 205.4 133 656
Broadcast after sowing®* 5 kg 157.2 163.9 106 614
10kg 196.9 178.8 116 645
15kg 219.6 191.5 124 ; 671

L.S.D. 0.05 | 38.2 2%.3 | ]

* band with 10kg P:Os and 8 kg K20

**  broadcast with 8kg K0, but 10kg P:0; and 0.5kg N starter are banded before or after broadcast.
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Fig. 2 Nutrient contents of bean plant at the
beginning of flowering by the nitrogen
broadcast applications.
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Fig. 3 Amount of nutrient absorption of bean
plant at the beginning of flowering by
the nitrogen broadcast applications.
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Table 3 Effects of nitrogen starter in surface broadcast application

on the growth and yield of kidney beans.

At otfhcfaloli:g:?:gmg At the harvest (lgglﬂgsa)
Treatment ;Pilat:xtt Numbers of | Numbers of | Numbers —SE:}-I Seed

(cgm) branches branches | of pods ' gﬁd ce )
Common band 39.8 | 6-1 a9 178 2327 200.8
Surface broadcast 10kg with 0.5kg N band 37.5 6.1 5.3 19.2  219.3 ‘ 253.1
Surface broadcast 15kg with 0.5kg N band | 39.1 6.3 | 4.8 17.4 | 215.5 | 239.6
Surface broadcast 10kg with 1.0kg N band 37.2 6.0 5.1 18.8 i 210.5 | 228.8
Surface broadcast 15kg with 1.0kg N band 39.0 6.5 4.7 17.4 | 241.4| 251.5
Mix-in 10kg with 0.5kg N band 35.7 6.1 5.4, 19.0 ! 222.5 | 239.9
Mix-in 15kg with 0.5kg N band P 39.1 6.7 | 5.4 ’ 18.9 234.6 253.5
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""""" Starter 1.0 kg

Fig. 4 Effects of nitrogen banded as starter and
broadcasted on the content of bean plant
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Table 4 Effect of surface broadcast application in some locations

Broadcast
Treatment* and mix-in Surfatc‘?trl;roea’:icast
nitrogen 8 15 kg
Common with L.S. D.
band compound 0.05
Location o 10 kg 15kg 10kg 15 kg fertilizer
~. -

Memuro 229.2 250.4 279.2 253.1 273.5 261.6 . 18.9
Otofuke 244.7 226.3 251.8 219.5. 225.4 243.2 N. S
Kofuku 215.3 258.1 266.2 266.3 268.4 - 265.6 '20-5
Sarabetsu 247.7 240.0 270.6 249.9 278.4 278.4 27.6
Makubetsu 272.0 286.3 283.4 297.0 306.8 207.9 N. S
Nishibeppu 188.7 239.3 263.2 © 259.3 257.9 270.7 1 29.6
Mean yield 232.9 250.-1 269.1 257.5 | . 268.4 269.6 27.6
Mean yield index 100 107 - 1S 111 - 118 116 -

* Common band: 4 kg N, 10kg P:0s, 8 kg K:0O banded '
Broadcast: 10kg or 15 kg N, 8kg K-O broadcasted before or after banding of 0.5kg N starter and 10kg
P20s. )
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Fig. 5 Alterations of nitrogen and potassium
content in early growth by some ferti-
lizer applications
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Table 5 Nitrogen and potassium content of plant in some locations by surface or
mix-in broadcast applications(before flowering)

I R e R i
| Location T~ 10kg | 15kg 10kg 5ke -
~ . Memuro 3.64 1.54 4.44 4.55 4.67
S | Otofuke 3.76 4.10 ! 1.29 4.13 4.30
% ' Kofuku 3.54 1.08 4.27 414 4.61
9% Sarabetsu 3.97 4.43 4.32 4.38 4.13
£° Makubetsu 4.3 FRTNN 4.61 4.51 4.81
“ Nishibeppu 4.51 4.83 4.80 4.41 4.86
- Memuro 4.42 4.50 1.60 4.60 4.50
8 Otofuke 4.60 3.48 3.42 3.30 3.48
eE Kofuku 4.42 3.50 3.92 3.64 3.60
5 "é Sarabetsu 4.95 3.48 3.75 3.52 3.92
g ° Makubetsu 4.72 4.68 4.45 4.30 4.50
=~ Nishibeppu 4.36 3.65 3.35 3.48 3.20

Table 6 Aiteration of nitrogen and potassium in soil by surface broadcast application

AR __Plot " No fertilized Fertilized
! Term et
}_S‘:j':&l'g ! Component 2~7cm |7~12cm {12~17¢m | 2~7cm | T~12cm 112~17 cm
i NH-N 1.86 1.77 1.71 5.20 | 12,13 | 11.60
| June 4 NO;-N tr. tr. tr. 1.04 | 1.31 1.52
| Total N 1.86 1.77 1.71 6.33 | 13.44 13.12
| NHe-N tr. tr. tr. . | 2.50 1.57
June 13 NO;-N 1.34 0.96 0.61 4.29 ! 13.60 7-39
i Total N 1.34 0.96 0.61 4.29 | 16.10 8.96
(=]
= NH.-N tr. tr. tr. tr. tr. tr.
Z | June 23 NOs-N 0.49 0.56 0.64 5.94 15.94 10.08
Total N 0.49 0.56 0.64 5.94 i 15.94 10.08
NH-N tr, tr. tr. tr. tr. tr.
June 25 NOs-N 1.16 1.11 0.85 12.98 9.48 5.54
Total N 1.16 1.11 0.85 12.98 9.48 5.54
Water soluble 3.0 3.2 3.0 177 | 4.9 4.2
June 4 Exchangeable 12.9 12.2 12.1 36.1 12.0 12.5
MorGAN's buffer soluble 19.4 19.4 19.2 53.6 20.0 18.7
Water soluble 3.2 3.0 2.8 10.0 4.2 4.4
E June 13 Exchangeable 14. 13.0 13.2 25.8 14.7 13.9
2 MorcaN's buffer soluble 19.5 19.6 19.4 37.7 25.1 20.1
w
wn
.‘;.": Water soluble 2.7 2.8 3.3 14.5 3.7 4.4
8 June 23 Exchangeable 13.2 12.5 13.6 4.7 13.3 15.1
MorGaN's buffer soluble 19.3 18.5 20.4 49.6 20.2 20.7
Water soluble 3.2 2.8 3.3 9.1 4.1 3.9
June 25 Exchangeable 13.6 13.4 12.9 24.0 134 13.4
I MorGAN's buffer soluble 17.3 18.8 17.5 32.7 18.4 18.1
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5)

Summary

Broadcast and mix-in applications of nit-
rogen and potassium are effectual for produ-
ction of kindney beans. Therefore, surface
broadcast applications after sowing were
examined. The results obtained in these
experiments are summarized as follows:

1) Surface broadcast applications of nit-
rogen and potassium after sowing with band
whole phosphorus (10kg/10a.) and nitrogen
starter were as effectual as mix-in application
for beans production.

2) Adequate amounts of nitrogen in
surface broadcast application were 10~15kg
per 10a. and 0.5kg of nitrogen starter were
sufficient to increase yields.

3) Surface broadcasted nitrogen reached
rapidly in root region with rainfall, and were
uptaken as well as mixed-in nitrogen.

Surface broadcasted potassium moved
slightly into under-layer at early growth,
therefore potassium absorptions of plant
were inferior to case of band application
before the flowering stage. Surface broadcast-
ed potassium moved slightly into under-layer
at early growth, therefore potassium absorp-
tions of plant were inferior to case of band
application before the flowering stage. But
potassium content of plants was of a relatively
high level so that their growth didn’t injure,
moreover, absorptions after flowering by the
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surface broadcast were more than that of
band applications. And, on the absorption,
there was little difference between mix-in
and surface broadcost application.

4) Utilities of surface broadcast appli-
cation after sowing were examined at some
locations, these locations were mainly dry
volcanic soil and principal cultivation zone
of kidney beans in Tokachi district. From
these results, it was recognized surface broad-
cast applications of nitrogen and potassium

were practical anb effectual fertilization.

3) Trial compound fertilizers for surface
broadcast application were examined togeth-
er, consequently, the compound fertilizers
were useful as well as mixture of the strai-
ght fertilizers,

6) Surface broadcast applications were
more speedy and convenient fertilization than
mix-in application, so that alleviations of
labor peak were expected before the sowing.





