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STUDY ON THE NITROGEN FERTILIZATION
OF KIDNEY BEANS

Part 1,

Peculiar Response to Nitrogen Fertilization

of Dwarf Kidney Beans and Improvement
of Common Banding Fertilization
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Table 1 Soil profile of experimental field
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Horizon Depth So:l class Color Structure Drainage
4 5 —
1 0—-21 HCL Brown Crumbs Well
2 —38 S Red brown Crumbs Well
3 —51 LC Yellow brown Blocky Moderately Well
Table 2 Chemical properties of soils
Horizon pH Total Nitrogen| Humus leanon index Iéxchangeable Base m,ef100gsoil
H @*| |
. O X[ g | oep 1N | PO cao | Meo | K0
1 5.78 5.12 0.26 5,47 382 1,248 13,7 4,65 0.69 } 0,29
6.06 5.54 0.10 2.03 537 2,096 12.8 3.96 0.35 | 0.27
5.68 4,74 0.04 0.82 427 1 1,429 13.6 2.94 0,48 0.29

Table § Treatment of nitrogen application

After dressing

. . 2.5kg/ | 5.0kg[ | 7.5kg/
Basic dressing Nothing 10a 10a 10a
A|/B|C|A|BIC| B
2.5kgf10a © O8O0 |0O] O
5.0kgfl0a o |0O6|0|—|0|—] -—
7.5kg/10a O |—|ol—|—|—-t— —
10.0kg/10a O |—=|—l=j=|—t=! =

A: about 10 days before flowering period (July 1)

B: 10 days after at (A), about beginning of
the flowering perid (July 9)

C: 10 days after at (B), flower had been almost
ended,

©: both experimented at 1960 and 1961.

(O: only experimented at 1961,
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Table 4 Influence of nitrogen fertilizer on the
germination of Kidney beans
(1962, variety 'Taisho-Kintoki')

Number of in-
s Percent-
Apptioa | Number of | jured plants atl JLE G,
nitrogen 8 : primary +B) to
nated seeds | leaves after sowed
germination beans
(kg/10 a) (A) (B
0 9 0 2.2
1.5 14 0 3.6
3.0 11 3 3.6
4.5 20 7 6.8
6.0 34 15 12,2
7.5 39 19 14.5
9.0 38 24 15.5
10.5 51 27 19.5
12,0 63 26 24.8
15.0 102 42 36.0

g )

Weight of dry matter ver plant

Jul. 17
10 /\/\/\
Jun .29
,__-/I . .
L L ' 1
0 3 6 9
Applied N (kg per 10a)

Fig. 1 Effect of Napplication rates on the growth
of Kidney beans (1961)
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Tnble5 Effect of N apphcatnou rates on the yield of Kidney beans

Year Parts of ; Ammmt of apphed N kg per 10a
h d [T T N
arveste s s0 ] s | s0 | 75| 90 | 105 | 1220 | 1520
T | i | i i -
1961 Stem and podJ 146 | 205 235 215 . 231, 236 268 1 279 | — i -
Seed j 196 ] 222 f 232 ‘ 248 i 248 l 247 278 i 283 ‘[ | -
i - — e ——— ———a
1962 Stem and pod' 98 | 107 149 ] 163 | 166 168 176 ? 188 ! 174 | 168
i) ! :
Seed 181 ‘ 186 218 1 242 | 233 243 247 ] 254 ’ 268 ’ 268
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Fig.2 Yields of hean on the N application rate
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Sampled at Aug. 11

Fig. 3 N content of Kidney beans on the N appli-
cation rates (1961)
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Fig.4 Effect of N application rates on the N
absorption of Kidney beans (1961)
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Weight. of pods and seeds per plant
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(N amount of hase and after dressing) fafter dressing period)

80} ] AN
] 7
\\.-—“’ I
- I
ok ]
e = || B A m
0 1 ] ! t 1 1 1 1 } ] 1 1 1 1
25 25 50 50 25 7.5 75 50 25 10.0Nothing A B C
2.%) (2.5) (5.0 2,8 (5.0) (7.5}
Treatment of N application (kgf10a) B: after 10 days at A
( ): amount of after dressing C: after 10 days at B
I: July, 24 11: Aug 7 III: Aug, 22 base dressing N: 2.5kg

Period of the after dressing
A:

30

after dressing N: 2.5kg

10 days before flowering period and 5.0 kg (broken line)

Fig. § Effect of N after dressing on the number of pods (1961)

(N amount of base and after dressing ) fafter dressing period )

m
/g—-;'m
20 -
—— I p—
10 -
0 1 1 1 1 1 ! ! 1 1 ] 1 ] 1 ]
25 25 50 50 25 75 7.5 50 25 10.0 Nething A B C
(2.5) 2.5 {50} .5 a0 7.5
Treatment of N application (kg/10a) B: after 10 days at A
( ): amount of after dressing C: after 10 days at B
I: July. 24 II: Aug 7 IHI: Aug 22 base dressing N: 2.5kg

Period of the after dressing

A: 10 days before flowering period

after dressing N: 2.5kg
and 5.0 kg (broken line)

Fig. § Effect of N after dressing on the weight of pods and seeds (196]1)
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(N amount of base and after dressing)

0.4F

Table § Yiclds of beans on the different
application of nitrogen fertilizer
at 1960
(kg/ 10a)

After dressing nitrogen

Base dressin
& 2.5kg per 10a |5 kg

nitrogen per 10a
B

Nothing|————————
Al B]|C

2.5kg per 10a 256 | 261 | 264 279 269
5.0kg per 10a 244 — | 286 — -
7.5kg per 10a 266 - — - -

A about 10 days before flowering period
B: 10 days after at (A)
C: 10 days after at (B)

3, MBRHRIZOVLTIR2.5~7.5kgw
EEBR TR LS oo hs, 10kg TSI i 8
POHIRTH 7. L UBELAMIZChIY &
IS Y IR G E R L,

FHRNGT VTR, BENoBIBIC & - TH
AUttt MRS A0 BB TIRS

(after dressing period)

Ii

Ry

I -m:::—l

Amount of N absorption per plant

Treatment of N application (kg/10a)
( ) : amount of after dressing
I:July, 24 1I: Aug. 7 II1: Aug, 22

0 | | 1 1 1 1 1 1 ! } [ I | ) J
25 2.5 50 50 25 75 7.5 50 2.5 100 Nothing A B C
2.5 2.5 5.0 2.5 50 7.5

Period of the after dressing
A: 10 days before flowering period
B: after 10 days at A
C: after 10 days at B
base dressing N: 25 kg
after dressing N: 2.5kg and 5.0kg (broken

line)

Fig. 7 Effect of N after dressing on the amount of N absorption with pods and seeds (1961)



68

ERIPAE AN

*N
o N
aN
N
N
®N
eN

V/IRSY

2. 5kgbase and 2.5kgafter
5.0kg ~ ”
7.5kg - ”
10. Ok ~ -
2. 5kgbase and 5. 0kgaflter
5. Gkgbase and 5.0kgalter
5, Okgbase and 5 (kg after

M LR YR Y

@®
—~ 340 340
S bean R pod and stem
~
-4
=
x
00~ N
- 3 . 5 e
2 N ° =
-~ ° o~
<
8 ® 4
260} 260} %
1 1 1 1 1 L 1 1
oz oE g g E
ad  n @ a2 ® “
B Do B e b~ D T~
[ @ @ Y e ¥ .
< s £t P~ S
_§"‘5" £m =0 _g-w\:-cv-c\—
.5 5 t. .5 5 _-%
— o et = (G R I
§ w9 ws = €5 °*% = °
Yields of beans Yields of stems and pods

Fig. 8 Effect of N after dressing on the

yield of Kidney beans (1961)
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Fig. 9§ Effect of N after dressing on the yield of Kidney beans

at some locations in Tokachi district
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Table ] Effect of N after dressing on the yield and weight of 1,000 grains
of Kidney bean
- ,\\\ Location 55 “g 6: .58 E éif-': ’f EE" [f;‘.- %8 '58
~~ 28|28 E|28 |03 |GE | g% |88 =358 gé
Treatment I E IR RIS
T~__|88 |22 |80 |80 (228 |82 |38 (88 |28 |38 &L
g No treatment 64| 210| 179 206 | 283 165 141 1091 195 140 | 216
gg 3kg N after dressing (B) 164 { 231 181 230 | 296 | 177 167 128 1981 142 | 216
g w| 6kg N after dressing (B) 187} 238| 200 | 251 316 215 204 142] 204| 138] 233
":e’ 3kg N after dressing (C) | 174 | 235| 211 | 233| —| 190] 176 | 156 | 205 —| —
.;’.; 6kg N after dressing (C) 193] 226 219 215 — | 235 187 | 153 | 194 - --
,gg No treatment 158 149 186 127 231 117 188 104 | 221 182 161
: u 3kg N after dressing (B) 133 134 172 132 220} 144 211 11} 232§ 167 | 153
_§,: 6kg N after dressing (B) 154 140 174 | 139 | 229| 153 | 238| n19| 185 92| 160
:? 3kg N after dressing (C) 167 | 152 151 | 142 — | 161 2167 136 230 - -
ﬁ% 6kg N after dressing (C) 161 | 149 185| 136 — | 188 240 | 138 219 - -
,; No treatment 586 | 641 650 | 686 | 651 623 | 542 568 | 658 — 1 645
‘E_v 3kg N after dressing (B) 603 ] 647 655| 706 ; 651 | 625| 573 | 588 664 — 1| 655
-.; 6kg N after dressing (B) 634 663| 658 ) 715 654 | 659 | 630 615] 681 — | 658
%‘42 3kg N after dressing (C) 627 ) 652 6481 703 — 1 638 626 | 604 ] 670 - _
g_ g 6kg N after dressing (C) 633 | 647 | 658 | 704 | — | 655 | 626 | 626 675 ! R -

TimhohTEY, Wk, F4AXvR by
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IO RE: D oo ht 7 o — 50 EHEA 3
T, ¥ SICE LATE IR IN MR ¢ 4 F B oM
WTHY, WIh SEERERIOTCIZE &%
Z o,

B, FU1,000 WORIZ S Tz Table7 iz
DFiE U728, 9 4SRRI & 2 5 TR o Hiig A
SIPTH otce FHTHMIT X 3 LR A & 5}
FICHORRIABEIH I H T H » 220

IV & 2

HAEREZITHd 2 B R0, dho
M EIRRE D, HAMRICIE LT o B
2, {m— (45 R oMiE E 59, WUk
el S SICHIIC N S B RH 2 ¢ & 2B
7co COBPERRINEITHT S MLhiohics
Bl EWMTHEEE LM TOBRITATICIE
BONIEND FERNBMNLTH B, D258
LRGUTF LA T DB 53, R
Wb RMLIEh otz
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Summary

1) Yield of dwarf Kidney beans was
increased with N fertilization, of which
amount was up to about 3kg/10a of N
application, and the increase in yield stag-
nated with 6.0—7.5kg /10a. However, in
case of more N applied, the yield was
increased more than that of the stagnating
state.

2) In the stagnating level of yield, the
nitrogen ‘content in dwarf Kidney beans
after time of flowering was the same or
low value in comparison with that of non-
nitrogen plots where a great deal of root
bacteria bred, and though the amount of

applied-N was increased, the nutrient con-
dition of nitrogen did not turn to the good
after time of flowering.

3) It was suhposed that this phenomenon
was due to the correlation between the
increase in applied-N and the decrease in
nitrogen fixation by root nodule bacteria,
and was also related to the characteristic
of the flowering and the maturity in Kidney
beans.
after the
stagnating level, the increase in yield by

4) It was considered that,

remarkable applied-N was due to the high
nitrogen component of the plant after flo-
wering. Thus it was important to keep the
high condition of nitrogen nutrition for the
growth in the late stage of Kidney beans.

5) Such high level of nitrogen fertili-
zation is not practical because of inhibiting
the germination and the early growth. With
the common banding fertilization, therefore,
the top-dressing was carried out in order
to maintain the nitrogen nutrition in late
growth. And so, the yield and size of the
beans, and the number of productive pods
were increased by applying the top-dressing
within ten days after the beginnig of the
flowering, and this was very practical for
farm cropping.





