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EFFECT OF GROWING CONDITIONS ON CROP GROWTH

(1) Effect on Growth in Pulse,

Koji Suimavama, Isao Ecawa & Akira Sekicucui
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Fig.2 Locations where the experiments were
conducted and where the soil samples

were taken
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Tab. 1 Aml)sns of soil layers at different locations
Soil Soit Color of wet .[)t.pth Tot'll ! { lEffct.hve [’-absorp-
Location Ilv&!u- . fof soil pH C i —-=-—llion pow-
layer | re b osoil layer ‘ -lUdllY ! ’l’,Os K, 0 fer
- T BRra T - - - Tem o - n
1 C L ! Black brown ‘ 4.0 6.3 3.0/ \ () 46 ‘ 15. (iOl 0.04 1 0.05 ‘
TAKIKAWA 2 ¢ Dark red brown 9.0 5.8 2.8 0.02 ; 10.00' 0.03 0,06 | 171
. . | Light yellow i q’ i i
3C L4053 eeloas: Le] —0 —f -
"1 CL ! Dark yellow gray \ 20.0 5.3 1 69.8 } 0.39, 7. d(i‘ 0.06 ! 0.05 ; 1189
NUMATA 2 C ‘ " Yellow brown gray; 12.0 5.4 ‘ 130.5 2 0.28 4, 88 —_ — —
b . ! Light yellow : s = | - |
3¢ ey 150 55 w000 Lass — =1 -
o 1 l C | Yellow gray 19.01 6.6 1.9 | 0';';0 ;sr 0. os‘oml 1081
BIEURA 2 CL | Em oy a0 59 W 0 2 1% —| — -
T I brown gray <7 %7, ! R SR
1L Dekeayred 00 g ‘ 6.4 0.56 10. oo‘ 0.09:0.15 1041
2 SL ! Gray yell 5.0 5.8/ .6 0. [ — —
INMAGANE 2 SL ray yellow 5.0 5.8 17.6 ' 0 20 2. 58‘ |
3L ‘ Dark gray 200 4.2 71.6 1.35.29.00 — @ — -
4 L Gray © 5.0 4.9 35.3°0.20 13.558 — —! -
MEMANBE- , 1 ! $ L | Dark brown 20! 6.0' 1.5 0.38 | 6.06, 0.02 | 0.06 | 1329
TSy |2 1 L Brown gray 25.0. 6.1 1.9 0.26: 3.84 — —. —
- - - — - - v k‘ - - - ! — - i -
18 1, Dark brown 4.5 6.9 1.3 041 .97 0.02 0.12° 1685
MEMURO | 2 L | Brown 119.50 6.0 0 1.1 0.37° 6.87 0.01 0.07 ] 2702
3 CL Gray 1.0 6.2 1.9 0.13 1L79 — — |
—— ———— ———— e —— -“ i——.-A——.”.—._.— — ——— e ———t ———— -—
1 . $L , Dark black brown  15.0 . 5.4 6.0 0.19 10.41‘ 0.07 0.13 1267
SHIZUNAL | 2 | Dask gray ' 6.0) 5.9 1031039, 6.96 — — -
. Dark yellow 12.0 2.0 — _ N

brown

6.0 42.2 0.17
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Tab. 2

‘ May . June
Location [ L
F S T F S

TAKIKAWA  10.3 9.9 12.2 13.4
NUMATA 8.8 9.3 11.5 13.1 15.3
BIFUKA I 8.0 4 11401420
MEMURO | 9.5 7.9 10.3 | 111 M.2,
MEMANBETSU 9.8 8.8 9.4 10.0 13.9
IMAGANE | 8.3 8.9 11.5 | 124 14.6
SHIZUNAL . 9.4 9.1 11.5 11.3 . 13.8

Mean temperature (C)
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- - - - — = | Total

F s T F $§ T

17.8 | 21.8 1 21.7 , 25.5  20.7  21.7  2,151.6

16.8 ' 21.0 20.7 ' 24.6 20.0 214 2,062.6
|

174 1 15.4 1 19.9 18.4 1 23.6  19.7 ' 21.1 ' 1,023.9
17.217.3 [ 20.3 1 20.3 . 25.1 { 19.9 .20.21]1,983.8
17.1 15.1 ;19.6  18.1
178" 171 200 21.0 | 205 20.8 | 21.2 " 2.030.7

;2.8 19.6 § 21.0 1,920.5

1}

17.7 0 17.2 1 18.0 19.7 - 24.0 20.4 P21 1,984.3
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Tab. 3 Data of matunty (date)

T Pmlm" TAKIKAWA NUMATA | BIFUKA | MEMURO| MEMANBETSU {lMAGANE SHIZUNAI
_ Soil types "~~~ | J -
TAKIKAWA soils 8.18 ‘ - i - 9.5 8.27 | 9.8 8.18
NUMATA soils ;818 | - 3
BIFUKA soils .88 | - !
MEMURO sails 8.9 | . 95 _ ; ,
MEMANBETSU scils | 8.19 | | L a0 |
IMAGANE soils | 8.15 | | ' 9.8
SHIZUNAL sils = 8.18 | k | ; 8.21
Tab.4  Growth of different stages
(1) Growth at 'l‘AKIKAWA
' | l’lant hught (cm) “ Durmg the time of ripening
Soil types i June | June July ﬂ:): “ Matunty l No-of Per these ‘;10:)5 f f\veﬁlgc[
, 15 | 25 2| pomioq | ©f 512255 |branches No.of Ms'slenlcpgds‘];?ci n °‘
TAKIKAWA soils ‘ 5.4 7.4 | o4 | 120 17.7 l .6 | 7.7 0.6 8.6
NUMATA soils L 550 6.9 | 102 | 13.2 | 17.8 ‘ 2.0 { 8.0 0.3 9.3
BIFUKA soils é 700 9.1 | 134 | 196 | 2.2 . 57 4.7 2.0 9.5
MEMURO soils | 76| 9.0 | 189 | 21.6 | 27.6 | 5.0 12.7 2.3 9.4
MEMANBETSU soils | 6.8| 8.9 | 13.0 | 20.2 | 251 | 5.0 12.0 1.3 9.5
IMAGANE soils 53| 6.6 | 9.4 | 12.5 19.9 1.0 6.3 1.3 9.3
SHIZUNAI soils 7.2| 9.4 | 163 | 21.8 | 27.3 4.3 9.3 2.3 8.8

Fig. 4  Growing process with the different soils at TAKIKAWA.,
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Date of investigation
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Plant height (cm)
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Growth at the different locations

During the time of ripening

——y 0 PR . - I - l‘t T e ’;y’r' y ‘7 T . T o
Location Sail division June - l-‘lo_wering!Malurit)‘“ No.of ?7 NE‘%"%%;E;; ,Ji':’l“'egﬁllﬂzf
o B openedsage bonches Toie  sterile podspods.

' ' cm
TAKIKAWA soils H. 22.5 .0 . o . .2
NUMATA LAWA .501 34.0 5 ‘; 2.0 . 9.0 0.3 ‘ 9
. NUMATA soils 35.0 234 2.3 8.6 0.3 | 9.5
TAKIKAWA soils .26 | 2.0 11.0 0.6 9.9
BIFUKA ‘ ! | 20
BIFUKA soils 20.6 5.6  12.3 1.6 9.7
me— i ot e ——— e ——— e e+ A - — —— —_—— }‘N p— ——— e b
" TAKIKAWA soils 4.6 35.2 3.4 4.0 3. 1.3 :
MEMURO A seils 14 23.4 13.3 8.8
MEMURO soils 16,7 393 . 2.0 | 4.6 | 16.6 0.3 . 9.4
 TAKIKAWA soils 26.6  15.4 3.6  10.6 2.0 8.6
MEMANBETSU | N : ;
MEMANBETSU soils 28.6 ' 18.6 5.0 13.0 3.3 9.1
TAKIKAWA soils 15.3 167 © L0 7.0 0 8.6
IMAGANE ;
IMAGANE soils S 198 238 , 3.0 76 . 0 9.9
. | B |
e M S S —
TAKIKAWA soils 56{ 19.8 | 23.9 . 2.0 . 8.0 16 0 9.0
SHIZUNAI 1 ) { r | 4
| SHIZUNAI soils 521 25.1 | 27.3 6.0 | 14.0 1.0 | 10.0
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Fig.5  Planl height at maturation period
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Tab. § Tatal wui;,ht ()
Location = e T }
; AKIKAWM NUMATA BII-UKA MLMURO‘ MEMANBETSU IIMAG:\NL SHIZUNAI
CSoil ypes - | l L - L o
i .
R ] mo)r (100)’ (mo) (100) (00) (100) (100)
TAKIKAWA soils | 18.5(100) | 27.0(146). 28.4(154) 33.7(182)  22.9(121)  14.9( 81) 18.4( 99)
. (125) . (91 |
NUMATA soils 23.2(100) | 24.6(]06): i ; 1
! (245) | (1z) i i
BIFUKA soils . 45.4(100) 31.9C 70) 1
3 b .
(203) ! (130)
MEMURO soils 37.5(100) . 13.9(117); ‘
i (1913 | (143) !
MEMANBETSU soils | 35.3(100) ' Doz2.8(e3)
«7m : : (152)
IMAGANE soils i 13.2(100) ; ‘ ‘ 22.7(172)
(128) | | ‘ | L (o)
SHIZUNAI soils } 23, 6(]00) ‘ ; ' 6. 4(197)

Note ; Peru.ntagcs shown up snde are lhc rmo: amon(., soil types, also those shown undv.r
are the ratios among locations.
(Same is true in the following tables.)

Tab. G Grain )u.-lds (g )]

Location Bl
- ’1‘AK[KAWA} NU\:IATA BIFUKA \\lL\IUROI MEMANBETSU ilMAGANFI SHIZUNAI
_ Soil types - L [ D R R
) (100) (!oo) (100)  (100) (100) ©  (100) 00)
TAKIKAWA soils 13.0(100) 18.2(140) 17.0(131) 20.8(160)  14.1(108) - 10.1( 78)' 12. 6( 97)
(106) ( 93)
NUMATA soils . 13.80100) - 17.00123)
‘ (220) | (104)
BIFUKA soils 28.6(100) . 17.6( 62)
Q74) , (127), ‘
MEMURQ soils | 2. 6(100) ! - 26.40117) |
| (163) | (135)
MEMANBETSU soils © 21.2(100) 19.0( 90)
(72| Qazn
IMAGANE soils 9.3(100) 4 13. 3(113)‘
( 98) - (243)

SHIZUNAI soils 12.8(100) 30.6(239)

Tab., 7 Wt.u,hl of 1,000 ;,r'uns (g )

Lodation == = e
TARIKAWA \'U\If\’l‘:\g BIFUKA ‘\IL.\IURO MEMANBETSU l\l-\G:\‘lL SHIZUNAL

Soil_types

TAKIKAWA soils ] 574 | 630 552 611 606 375 . 6l
NUMATA soils 567 607 :

BIFUKA soils 609 579

MEMURO soils © 639 } 633 | |
MEMANBETSU soils ] 600 : 6Ll

IMAGANE soils < TO 583

SHIZUNAI soils 1 545 ; 3 655
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Tab. 8 Analysv; of variance for grain yneldb (-u TAKI!(AWA)
Source of varnnon Degrcw ot’ [recdoml Sum cl’ qquares ‘ V'm.mu F-value

Total 4 20 910.8

Between brocks | 2 | 3.5 1.75 ;

Between soils ‘ 760.5 123.4 ! 10, 1%+
Error 12 146.8 12.2 :

* Significant at 5 % level
#¢ Significant at 1 % level
2% 12.2
L.s.d, t. 0.05=2.18x 3
=6.21¢
1. 0.01=8.72
Order of avcrage gr‘un yields
Sonl t)pcs . Ynelds (g) | BII- UI\A MEMURO | MEMANBE’I'SU ! NUMATA
——— [ - % ———— ot JR— - - e L e e e e el

BIFUKA soils 28.6

MEMURO soils 22.6

MEMANBETSU soils 21.2 *
NUMATA soils 13.8 ® * * % *
TAKIKAWA soils 13.0 ‘ he * & ®
SHIZUNAI soils 2.8 * * ok #

IMAGANE soils 9.3 * = ® x * ¥

Tah. 9 Analysis of variance for grain yields.

(for TAKIKAWA soil type at the different locations., )

bource of variation

Total

Between brocks
Between locations
Error

f Degrec-; o[ f; reedom

Sum oI' qqu'lres

20 426.7
, 2 58.2
{ 6 279

12 120.6
/ 2 x,ml

1, 0.05=2.18x 3

=5.65%

1. ..01-=7.93

!'

Variance

F-value

2.9
4.1%
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Order of grain yields

Lomtzon ‘ chld (g) i \AI:MURO | NUMATA ‘ B[I‘UKA \ﬂ:MANBI:ISU
MEMURO o208
NUMATA ‘ 18.2
BIFUKA 17.1
MEMANBETSU .1 ‘
TAKIKAWA 2.9k i
SHIZUNAIL SR ‘
IMAGANE 01 . * = *

Tab. 10  Analysis of variance for grain yields
(included the all Jocations except TAKIKAWA,)

Souru: of varntmn 0 Degrrees of freedonu Sum of squares | Variance F-value
Belween hrocks, ! 2 ' 74.62 ' 37.31 2.83
Between locations ] 5 ) 522.19 104.44 : 7.94%%
Error (.,) i 10 134.15 13.15

0 U SR S S
Dmston ‘ an R 730.96 ‘ |

Between soils 1 1 i 240.77 ‘ 240.77 20,32+
Interaction : 5 J 345.01 69.00 8.63%*
Error (h) 12 98.56 ‘ 8.21

Tohl 3B l-!la 30

(1) L s. D ~-Mean value among the locations
/,,,2 x 1315
L.s.d, t. ().05=2.23><| 6
=4{.66 8
t. 0.01=6.663
Order of gr‘tin yield among the all locations except TAKIKAWA
Locahon ‘Meﬂn %ci.d yleld MEMURO SH[ZUNAI NUMATA; BII"UKA i M&MAW&SU

o o f N
MEMURO i 23.6 ' !

SHIZUNAI ‘ 21.6 | ‘ '

NUMATA I X I S ’

BIFUKA l 17.3 Y * :

MEMANBETSU B I f * ‘

* % \ * * * * i #

IMAGANE | 11.7 !
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{2) L.S.D. -Mean valuc among the soil types

L.s.d,

Source of variation

Belwccn blockc;
Between soils
Error (a)

Du. ision

Between locations
Interaction
Error (b)

Total

T2 % 8.21
t. 0.05=2.18= 8

=2.088
t, 0.01=2.92
Order of grain yield among the soil type
all soils except TAKIKAWA  20.68
TAKIKAWA soil 15.4**

Tab. 11
(included the all localions.)

Degrecs of freedom Sum of squarcs

2 8.8

5 : 764.69

; 10 98.37
‘5 an 71.44
1 62.14

5 ‘ 667.37

12 * 69.85

35 © 1670.80

(1) L. S D. —Mc'ln value among the qonl division,

I..s.d,

2% 6.84
t. 0.05=2.23% 6

=4 04 &
t. 0.01=5.74

Analysis of variance for grain yield

Varmncc

4.19
152.94
9.81

62.14

133.47
5.82

Order of grain yield among the soil types at the all locations

Sml dn ision

MEMURO soils
BIFUKA soils
SHIZUNALI soils
MEMANBETSU soils
NUMATA soils
IMAGANE soils

Seed yield MEMURO BIFUKA
S S —- - o
24.5
! 23.1
2.7
20.1 *
15.4 * % * ok
11.3 ® ¥ * A

(2) L.S.D.-Mean value among the locations.

L.s.d,

/ 2 x 5.82
t. 0.05=2.18%} 18

=1.758
t. 0.01=2.46

10.68%%

SH[ZU\'.»\]

\IC\I:\NBE’I‘SU

F-value

15.54+%

22.,93%*
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Summary

One of the most important problems for
foundation seed production is to find out “the
adequate seed multiplication field”’.

There might be many factors affecting seed
quality. Soil and climatic conditions might be
most important, In this experiment the follow-
ing seven districts of Hokkaido were selected.

These were Takikawa, Numata, Imagane,
Bifuka, Memuro, Memanbetsu, Shizunai and
Takikawa, since the center of seed produ-
ction is in there, where the Hokkaido Central
Agri. Exp. Sta. Foundation Seeds Producing
Farm in located. The soil of this farm was
sent to some of the districts mentioned above
and also the soils from seven districts were
collected in Takikawa.

Then, some field experiments were conducted
with kidney beans in the first year, and with
soybeans in the next year.

The results summarized are as follows ;

(1) Soil samples were previously collected
from each district to foundation seeds produ-
cing farm in Takikawa.

It was rocognized that soil samples from
seven districts may be classified into two types,
based on the growing process in these crops.
One of them was Takikawa, Memuro,
Memanbetsu and Shizunai, on which they
made favourable growth from early July,
further following remarkable growth in the
stage of maximum growth,

(2) However, the growth of kidney beans
was affected by the climatic factors as well
as by soil conditions and it was proved that
there was an apparent interaction between
two factors.

(3) The favourable results in grain yields
were obtained from the soil types of Memuro,
Bifuka and Memanbetsu, but not from the soil
types of Imagane and Numata.

In the soil type of Imagane and Numata.

In the soil type of Shizunai the perfor-
mances were exceedingly varied with the
districts.

(1) Memuro and Shizunai districts seemed
to be suitable for the seed multiplication in
the pulse, but Imagane district seemed to be
unsuitable. Bifuka, Memanbetsu, Numata and
Takikawa districts were ranked between them.



Pho. 1 Comparison of growth in the different soil types at TAKIKAWA (July 26)

TAKIKAWA soils

SHIZUNALI soils






