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STUDIES ON THE NITROGEN FERTILIZATION OF
KIDNEY BEANS

2. Effect and Utility of Broadcast and Mix-in Application of
Nitrogen Fertilizer.

Haruo IwaBuchr & Akira TakasHiMa

SEWRRERIEDRE WEEW LT, SRR N L RS /082 MRk 2o
WTRB L7zo SRS RIRGE-CIRET RN BR T 2O THAE A 2 ik
T, 10~15kg/10a ORIk » THEHRSB S E Y, RIBRHBRRM G BUITFLL-

- THELORIATEE 2 » 720 EHIT,
720

8% - ML o2 R EEOWEEIC W THIRE L

b DR ﬁ@m—%ﬁwEm&&LtsmﬁémmM&u.ﬁLwMM&»L%
OIYREE B 2%, TINETIZ S 28RO S5 REt T, RsosReiz/:

BeFARRORIMBLETH -7

I # B

Tl oXEEpo 1 oTHERER, TH
OB CLVRBBEIEKBIARTHY, BREO
SHEEEND F0T, BREHROTEME I,
DEH LY IKTHS.

WD 1A, HEY TEWTEBEET oYH
BREIEOHREE, ThixER LA HRIIC
FT 5 YFHEMIT X HHUR e bR FREK O
iy Uiz L LaBIRRBERIAY i (3% O i
BT 5 = kicie b, HHO@EM bHhE
¥ LWHETHRV. SH&, NHRTHE L
WRBEHS TIEOPILEZABIR) L
B &R0 MRER T, 3Lk il
HATCH o RBOFRIRAEL G Shic.

t B (B aaig)
tt THHRERRY GHLGER

ThBOERENG, WHRICREOTEEH I
LTk, ERMcBSRSHBIEE L ER TN
ETHDHLEELIBND, COL5kllinG, k
BBBRIC L 2 BBIE— IRt & L2l
BTN L, UGB LR, X
S EOWREE LTOERTBIEEO MR 5T
CHRAEEBRR L, ETRIRRIEE L R RAMIE
UTAHRZE»-Te Lo T, AP CimENED
WEH & LT eREREo R T & T
%o

I BRAE

1. KRiptBoOB{L4E

AP E & LCSEBAr B o Jbigali sz o
KRB CT ot FOLBEOE G
DWTHIED KRR LIcEs Y ChH B,

T, —HMORBuT &R Y: 0BG Y



32 el R RBD  2F 23

RS oD BRI RB X Tl - 7e2d, Ak
LR kS (Bt TH o oo
2 MRGA&GLUAR

AR R OTITITOWTH e » 120

(D) £MEmMYEoIrL

(2) BREFARIE 2P & UIchsiE +s X O KL

£ F M oWl i

(3) £k MRk o Bl g ik

(1) BRELFHEIRZ X 5RO WM 2 Bl
T57%, ¥, 1963 iz RA R 3 AHE (0,
3, 6kg/10a) & A)FHAIEL S KH (0, 3, 6, 12, 24
kg/102) DHALGHIZOWTRE L, oIz
<3 % 1964 ST = hod 40 2 K10, 3 k)
&4k 0 5 10, 15kg) OYIHHIZ LIT o
THEMRBREIT L - ko

@) ZRROLIHHEMANIRE LT, gk X
O I o 2 D Wk % B+ % 295, Table
1D ABK 237,

Table 1 Treatment of fertilizer application

;_(mbunt of
Abbrevia-|_fertilizer elements
Treatment tion Band |Broadcast
kg/10a | kg/10a

Common band* NPK/0 3-12-8 —
N broadcast and

mix-in | PK/N 0-12-8 | 10-0-0
N and K s P/NK 0-12-0 | 10- 0- 8
N,Kand P » 0/NPK — 10-12- 8

N,K and 2P 2% |g/N2PK — 10-24- 8
N,K and 3P »~** [0/N3PK - 10-36- 8
N,2K and 2P »**¥ |0/N2P2K — 10-24-16
N,3K and 3P ~* {0/N3P3K — 10-36-24

*; Experimented only in 1963
%k . Experimented only in 1964
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Table 2 Treatment of fertilization methed for
applying in some locations (in 1966)

“Amount of fertilizer elements

o (kg/102)

i Abbreviation Banded N-P-K Br%a_d;féted
np/0.5 NPK 1— 4—0 5— 6—8
np/NPK 1— 4—0 10— 6—8
np/N2PK 1— 4—0 10—16—8
nP/NK 1—10—0 10— 0—8
nPK/N 1—10—8 10— 0—0
p/NPK 0— 4—0 10— 6—8
NPK/0 3—10—8 0— 0—0
NK/0 3— 0—8 0— 0—0
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Fig. 1 Influence of broadcasted N
fertilizer on the germination
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Table 3 Influence of N fertilization method upon the number of root nodule of bean

~ Date _ o 23 days after sowing _ "1 21 days after sowing__ N
T ——______ Banded N
Broad- T 0 3 6 Mean 0 3 6 Mean
_casted N e
0 kg/10a 172 17 19 69 235 116 45 131
3 kg/10a 111 22 11 48 139 100 28 89
6 kg/i0a 45 18 9 24 108 36 18 61
12 kg/10a 28 1 5 11 86 65 19 57
124 kg/10a 19 4 5 9 60 27 7 31
Mean 75 12 10 - 129 69 23 —
2) pRAXER /M THotce L LABYHROYUL, IFAL

19634742 151) % ALtk MFERG Y % Table 4 iR L
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Table 4 Effect of broadcasted N fertilizer on the yield and size of bean in 1963

Jifdtiar BRI L AT 23 Y

| * Yield (kg/10a)

T T T -\%B:'mded N 0 3

Broadcasted N kg/10a - —___ S
0 155 199*
3 197 230
6 21 229
12 247 255
24 ’ 242 247

| ~Seof bean
(Weight of 1000 beans g)

o 3 6

l 664 681*% 674
682 672 681
668 679 706
700 709 716
726 721 724

* :common band (standard)

Table 5 Analysis of variance for yield, weight of 1000 beans and number of germinated

beans vs. 400 seeded with combinated N fetilization in 1963

"~ Variance
Source of variation d. f. Yield of bean E }’g&i)ggga(:‘fs g;:ngf germinated
Block 2 181.1 196.6 686.0
Broadcasting (B) 4 5340.2* 4218-3* 408.7
0vs. 3, 6, 12 and 24 1 13949.8 4856-2* 131.7
3vs. 6, 12and 24 1 3515;8 4947.2* 19.6
6 vs. 12 and 24 1 3850.7 5995--(2* 394.7
12 vs. 24 1 47.4 1073.4 1088.9
Error (a) 8 338.4 41.6 447.3
Main plot 14) — — —
Banding (R) 2 3212-3* 528.2 8942-3*
{0 vs. 3 N and 6 1 6110.8 645.4 12840-3_*
3vs. 6 1 314.9 410.7 5044.1
(B) x (R) interaction 8 462.7 266.8 86.3
Error (b) 20 296.4 110.1 147.7
Total 44 , - - bt
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Fig. 2 Effect of N application method
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Fig. 3 Effect of N application on the N content at some growth stage



36 At BB 5 23

6 kg BE ORI X ) FE & b ARLRIIR &
FHBRTAICETHETFIRBIEE D, ¥2
DEPIBEE b 4TINS » 1288, LT OMER
LELIEREGENME-T, £M5~6kg i/
L DNTERA LG, Sl 3 kg MO G LR L,
KRG SB/IEFE o TREIHA LI, &5
i 12~15 kg BEDO LRI X > THEFZ—R
B 5mENY, WRIMTRE (EH3ke) OB
Iy FLAMALL, LvL, £/ 24kg K
Tik, WM IETMEAL Bh bR RIRE X
BB LN, £ 12kg B EES IR &
bl

$57K B 13k LK 4 o BERREE iz o v T
L, WIRALEt oz X B EH o2 IL KRR oM
Mo roThithan-—hdok, 6L, &
AR X 5 e T oRR itk Cbd:
TOERE LA ZORBMENBHERDA, K
WK T, ThDTHROEWEIRETHSH S
EEHELTWS,

L LEGO4:FIILcRIETERERY:0N
Wix, HA LR L LBoXP, Lfldi
A REERiEE e, REsfcsagERiie
DOPHDOZRTEBLLXB L ENTERWEE LR
%o BHUT A REGE, L HEREED
BELZ?, roffiic X 3 BHREE R, HE
OETIRBIT & » TR L e BEL 0% &
#Zx bhd, REHFECRETAMENSEOM
SEITEBREEL VI 0AL BME3LAA G
A2aR) CIxAMKEN12keg, WIEMHITS (TA15
B) TLLMKME~12kg D Fic kK 3kg B
oSt T Eihole LT, &
B X« TR BhicET RO & 5 i
£FWE, BUWERTRBEOHEL, ThiZiES
IEoRIAE, HARKYEENE, RO S bt
e T, $HOBRN{E LDETRR~OE
WMLHFELHBRETHH 5,

¥z, WECE, BMSEIGERE XS ¥EH o
1,000 k2 Rd A, ZORKITH VT,
WRKAR ORI - TRIMAKE D, &<
R X s SRREOHF MR bR
Foo A THAIT IV B EWCHRPEHER IE © {5

W, Bleiksws LEL LR, 2R
W X B3RV, cOX SRR MDD
530EELBRS,

735, 6kg/l0a REEDLMER T, £HE LD
HERC L THETN B 58 ), SRR
SRS < #EFE & h, BRI 2R L
2o L L& 12kg CRAREASEOXPITN
Ehote, ELMIHYTIIERNEIE L &HBOXE
ERNERS, it Y B bhkdh - DT,
LR oL oW BEEI, FOoMNERRIL
DARREHI >R OLKEXHBTH = &L THEHT
HY, SNEEEEES RN LT BB
HirEh s, ,

2. R - MBELREEHE

1 &£HOHR -

1963 SE o4 T ED SR RIITE N H A F
DAL GMTH » D L, 1964 SRS
THBAY S TH o o, TIELE BB
DHEBFREPRC, EEEBRNERL, &<
12 1964 SRR L BRRE G ss &8
‘C{E?ﬁ‘? f:a

WEE D SRLMBRE O £k 58 T,
1963 SR A IR T HIBIX o 4 ¥ % #& $h L [\l
o

Pire & R, WE & S BMETHRTRT,
DHIERA * CIIBHAKE X D Y EB LT TH
o oAy, R INBER M oRIne X » TAETW
Wi B R FRET 2R LI,

—J, MBOLREMRIL, RERXE &L XA
HWEHFRRCHo o

D HBLLUMBERIRR

196341z 3513 A ME AR ORENINER SR L
Fig- 41357 Lico ATFARREITIE LCERBEREK
BRI EGTTRTH o e Thicd LTS
TR, EREINZ X » THERIFOEHER N
DEL, EHRLIS > O CTRIREZFLIE,
wize UL LIER S At fiofa L RIRE
o5 ERL, £FL DA LI,

Fi, MLz OWTRaREN oSE, HER
s D EWEHRTH - M, BHIERI 5ic
WwAeEEMBECE D, £ATREIZLLLERE



FO O EILHLA YT BB 37

P, 0O, content

i N
1.0 % 2-

K,O content

[V} SrE—— (1) P

v -

\ 4

s ¥ EE =y 5%
=‘\Zm\ Z o,
Q‘n‘\z N ( Z
S O S

iy o

Treatments (band /broadcast)
©——o young plant at June 24
o——e¢ leaf at July 12
*-...——g Stem »

%.--eex Stem and pod at harvest
¥———x geed 2

Fig. 4 Effect of brodcasted fertilizer on the
absorption of P and K by plant

bhilehoted T, HTERHMLIE ORI LIz &
AEEMNEM T,

-7, EFEMREM LB, £FoZ
COMDOBREEFREDLENT, FEHHEEK LM
BE,chE LBID R Lo, 2L 5T
IR A1 oD 2MBHEOFHRE LELD
LEVBE, 1964 fE s T L R bhis,

3 DRAXER

R MHEORM Y Fig. 5k L chizckh
EEREFREIROWHIIZIKTHD A, HELKK
IR i LT 10 ZRIEMI AT L, 27
MBORBREMNX, WRAEE LN ehot L
PLEKERERRRSEER Y ) L 1X5 08
THEALTED, BELAEACSWTH, NE
T ERBMMATI S TH - o

H B ®

FREFRINEORUH I ST, i
RBROKRUSLNThHotch, ThEHINRDN

RGBS LML OLMEAOFERIZ >V
L,
BRIz oW, 3¥RohTeLRbE
PRKEOREYHIZET0LELBRD,
R 5™ 1 UK M 3513 B BB R i ou TR
kT, BiRosRizEhcof) & )
£, »2, LERKEOE T LS EDKE
BRSO RGVIAICID I EXB H s L
o
ARBORE, BB HiiicELT,
BOMTONETLETIRFEEXM L. oD
FE, BESRBOoLEPIETS, HFRICLD
MW FOBBRIE TS b TH D, 4
Fictk > A FRIC & D RFISHBBERIER LMK
LT, £H 2 hEHRTDH, ekl <,
Rl s R AT OBRERZIZ O VT B L
Xy, PIMETCET SR oORMIRITATS
DEExHhic, 2REMEONMTHH ST
EFi BT BRI ERICE S, £T®REOH
BRRELKTHBHOC, TFRIRELNTo &N
BDHhize Lo LEROLEEREIZOWT
L, OMA, RELRBOBBIEKIE S X O BRERE
NOWELHLZTTHTHH5 L, EniTHof
RADIEIFCBRRE TS - T, Mk

. . . 6 - TN
FTITRER TR SRR LY, AL &R
B 1963 []19%4
2501
S
] ]
0ot : [
0% 7 I
J &
K] P K
—~ 2004 g e R )
. R} ¢ 1) 3 W
& %
ot ] <3 — X
o 4 o b %]
= % ] b o
& b & " LS
~ ] b ) ] 5]
e 1504 X o B o
b % < %
= Ky  BS 25 RS o
~ Ry &S %! R 09!
1) %) B ')
&b &5 X LS
- ) K] % o
= |8 BBl R
LZ1od A8 o X 1%
d LS
> (] K 4 (<
" M
L
[ @ l\
o ¢ =
> &
x z
& ~
z
1=

X
o,
4
~
=)

Treatments {band /broadcast)

Fig. 5 Yield of bean by the treatment
of application

0/ N3PK

0/ N3P3KIEZZR



38

Hizehlteo TREHR - MNOBH LI HLHELL S
RORAXLEETHOT, §F LuWifEs: iz
tvo TORRIEWT, BRLPRIRBITS -
T, BERLTO—HE*RE (x5x-25-) &T5
M, FRRLRRETRECTHLEEL LIS,
MR oLMEADHRIZOVTIE, HREORS
LR, AFMC ST A2 MR EHKDOETH
B bhid, AFRTIZREN L, bLA%
ROBE LY IRFHBOET B SICcL, &
Feh LR D BRI S b L ORI IR EA E
EhE Ul ot TDX 5 eRINL, 2o
MABREC L » TENETETHA 5, LIL
—fn mBARRER A TR @B bz v
&, SRk AMROEHAEVWI L, X
iz R RIS ORI 3 5 R AL
I HIREWIZ e EnnERTHE, MRS
REBBEIRALID D EED LR,
4. 2RBHEIRER @SR

1D &EXOHER

1965 4L g O— i (3.8kg/10a) % &HiE L
T, FRORL -2 -DPHRI I LBRME
oW THN S LU 3 Rt Tl Lic, &
M EoEH FEL L, ARBub & LT
4 HER DR RO CHl 2 B L,
ZRBEBREIZVWThoRERTLRENBITFE—
THoteo L LHEHRF A HEHW « BNERRIM
TOLRREREOA:FIXE b, = OIRBIZBAM
F TRV R, —, JIB s L UHY R B T,
ERREREOETIZBIETERE AL -2 - DN

Table 6 Effect of N application method on the yield of kidney bean in 1965

Jeifn s L RRB Y oY 23 5

KRR 10kg/10ap) ECi@Ed HRT, £
fAKEME 10kg & 15kg KoXELBLMN TN
o

19664 13k & L CH &M BHREMMBD 5 Wik
B eRELEON MY, ThFhoRBiboER
IBKEDMAETHELL S & Lie LAL, TH
REBEOILHETIEELIEBEL, #RBtLD
EEMOBIELEhizR2EHMLL, BHAKE
R RGN CIERNELPIE Lic, ¥ioEh
DRHMTYH 100kg/10a BREDOF L L EV T
Wiz & E¥ ol ks, Bt REBMIL2 hiEL
L ThEhRAEDMEICRE LSO TH B,
ARG E L, NWELR UL L2PRIBE O RHF
CHWEOLTF R THo oo £RBIBAIER
Tk, ERERLM Gkenoa) KofkHizais
40, BGHEREBRIE, WHRRME D F v
TEMBELENE LV ZEBEHTHoT, T,
B AR ORHRILEE - fNGRBMTEDS LR
7o0%, 300 3 REH T, RFHBLOLEH LD
ZOWTHBEMLChhrot, L LESBROLT
13, KRB EDOFNTEMEL DS T
Wi,

DRBREHER

1965 £ J#e 4kt 4 Table 6 125k Lice #5A
LU RBRMIC VTS, BTRER LD
LREMOAEOWREA NI DG, itz
HETHolco ZFMBEHRMEIZDOVTiL, HRE
& 10~15kg OB ARIIRNAKTH -1 %
o, HERAL -2 = DRI DOCTIRAE Tl

o ;Tl‘r?atment ] | N - B N o LSD
(band N /broadcast N) 0/0 | 0/5 [ 0/10 | 0/15 | 1/0 | 1/5 | 1/10 | 1/15 | 3/0 |(3)/0| 570z
Yield kg/10a | 138) 191 | 177 | 203 161 | 175| 192 | 211| 158 | — | 27.2
Memuro
Index % 87| 120 12| 128 1001 110! 121 132 100 —
. Yield kg/10a — | 149| 185| 199| —| 168| 10| 201 | 148 | 172 | 27.0
e | Kawanishi o
§ Index % —( 101] 125| 135 —| 114| 120| 135| 100 | 116
‘5 —_
ks Otofuke Yield kg/10a — | 167 | 168 185| —| 169 | 187 190| 187 | 185 | NS
Index % —| 8| 9| 9| —| 90/ 100] 101| 100} 99
Yield kg/10a — ] 169! 183 198 | —| 208 | 203, 210 206 | 217 | NS
Makubetsu
Index % —| 82| 8| 9| —| 101, 9| 102| 100 105
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Table 7 Effect of broadcasting fertilization

on the Yield of bean (in 1966)

,i.r;;;n;en;*l‘ Obihiro_ | Otofuke | Sarabetsu

| Yield | Index| Yield . Index| Yield | Index

kg/1a, %7 ket/10a] % ka/10a) %

np/0.5 NPK 74-9[ 98 101-6l 94: 98.6 85

np/NPK 79-9‘ 104 102-5|“ 95; 107-8i 93

np/N2PK ! 97.9l 128 121.2; 112k 113.2; 98

nP/NK i 102-3' 133' 111-0l 102 115-24 100

nPK/N ‘ 98.61 129‘ 109.5l 101} 116.8 101

NPK/0 i 76.7] 100’ 108-4' 100’ 115-4l 100

NK/0 40-7) 53‘ 116-5:} 53, 69-4‘ 60
LSD 0.05 17.5| NS | 18.Bl

* n,p; Amount of elements are 1.0 and 4.0 kg
with band
N,PK; Amount of elements are 10, 10 and 8 kg
with broadcast
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Fig. 6 Effect of N application on the N
content in 1965
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Fig. 7 Content of nutritional elements absorbed

by bean leaves with broadcasting fertiliz-
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Table 8 Relation between utility of broadcasting and soil available P,Os or amount
of P:0s absorption by kidney bean
Year | 1965 1966
Location iMemuro ffg:? bMe?:::' Otofuke EMemuro Obihiro Otofuke %{:‘; ggg: :
§'§’§ TruoG-P 30 80 55 15 30 170 25 7.0 14.0
§E§ Ca-P 0.2 3.2 48 0.5 0.2 11.5 4.0 120 7.5
3:2, E | arp 97 139 139 & 97 8 4 8 8
- D W~
3‘55 < | Common Band * (a) 58 45 28 19 56 41 65 24 51
[\}
g %EE Brodcast ** (b) 100 47 20 13 69 40 52 26 57
ggfg Ratio b/a 1.72 1.04 072 0.69{ 1.23 0.97 0.8 1.08 1.12
[ A R J—
Yield ratio of b/a .21 1.29 0.98 1.0 — 1.04 0.95 0.93 -

*; common band, 3-10-8/0-0-0 applied

#k: broadcast, 1-4-0/10-6-8 applied
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Summary

Nitrogen fertilizer application broadcasted
and mixed-in were ‘experimented for dwarf
kidney bean, which showed a peculiar res-
ponse to nitrogen.  Also, the possibility of
broadcast application of phosphorus and
potassium fertilizer with broadcasted nitrogen
were examined.

The results obtained in these experiments
are summarized as follows:

1) The broadcast and mix-in application
of nitrogen fertilizer reduced injury to ger-
mination and repression of seedling growth,
and moreover increased the root nodule, which
permited a larger application of nitrogen.

2) The large amount of nitrogen appli-
cations by broadcasting promoted the excellent
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growth at seedling, and maintained higher
nitrogen contents of the plant after the
flowering period. Therefore, yield and size
of bean increased remarkably with these
applications.

3) The maximum yield of beans was
obtained with broadcast and mix-in applica-
tions of 10-15kg per 10a. nitrogen. And in
these application levels, combination effect
of banding with broadcasting failed to be
observed.

4) The broadcast application of phos-
phorus and potassium with nitrogen were
experimented. Potassium broadcast application
was lower in the absorption of it until
flowering period, but failed to injure the
growth and the yield of beans. Moreover,
this application promoted the excellent early
growth in dry year when the germination
was severely injured.

On the other hand, phosphorus broadcast
and mix-in application reduced the early
growth and the yield of beans. Therefore,
it was necessary to increase the amount of
application or combine with a partial banding.

5) Utility of broadcast and mix-in appli-
cation, which used a small part of nitrogen
(1kg) and phosphorus (4kg) with banding
as starter, was examined at some locations.

Effect of the devised applications on the
productivity were different in each locations
In some locations, where these application
were ineffectual, the absorption of phosphor-
us at the beginning of flowering period was
inferior to the case of other locations, and
reduced it remarkably by the broadcasting
of phosphorus.

Further, effect of a small part of nitrogen
starter well broadcasted over 10 kg failed to
ovserved in the all locations.

6) However, it was not observed that
the amount of available phosphorus in the
soil changed the effect of broadcast application
on the yield.

7) From their results, it was clear that
potassium fertilizer can be both broadcast
and mix-in without decrease of yield in the
nitrogen broadcast application which increased
yield.

But it was necessary to band a partial
amount of phosphorus fertilization, and more-
over the amount of broadcast phosphorus
had to be increased in relation to the lower
soil fertility of phosphorus.

On the other hand, assuming that the
partial banding of phosphorus is necessary,
it seemed that phosphorus application must
be banded entirely, considering its efficiency.





