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RESPONSES OF SOYBEAN VARIETIES
TO CULTIVATING CONDITIONS

III.  Effect of cultivating conditions on protein and oil contents of grains

Takashi SEK1J0 & Koichi SASAKi

KERMDFRRFPREIRORBIZ L > TED L 5 BHT2 2 inigT
Bicid, RIBRHIC X 3RS L OHERL S EOBRIZOUVTIRN Lo
TOFER, A—ENTisCORERBROSI X ARF SROTRIIZ—z
i ch oo, REICRAHNRED 5 dpibivic, —HEMSc LIRS0k
TCEEIOBINC X A TRITKE {, R L » THERESREL 720

Bt L UREREIC X R OSMERE, BAE & oHIIG & mEc Mz
HHL5THH EFRITHMIC L 3TN HEBNHERMGTRE L, SRR
TIELThEho7o SIXBENMOREIZL 5 D 2 ilEEIhb, LiL,
BRYFMHRIFCRAIROET LR LLOLRELERBSMCIIL LA LR

OFEzH D, RS IMTMmML .

1 E]

KEiXT ChieBEES LOMBHE LTHE
LEDMARBD LI TE Y, - THRRSS T
OFEMHRERIZ VT H R S {oWMIEREND
Do AHIB VT LHF MY (1952) (X45HM> R
L, BRSO RMMEE BEHRAENOERN « 6
PHEN, AMCERRIEOTRMRAITE XIETEE
KDOWTHELT WS,

¥ 7oHAEY (1953) IXFER G OIS 3 BRoME
BIUREUEPRIZ LB EORBTOWTHE
LT3, CORMFERFOBLFEELILS
K4, EEB IV A BESUINE, XA IR
MAMFZ XA FRBEGOERCHMT 3EIAE
ZESEh T3, LL, T0EH2EL
SPEOBUAWEHRLDIOTH Y, KER0RK
N AN RAE T Lk Y BN N Y oYk A
FTLI-BRFETHLIRELORT, T -TH

T -+

HEABERIZ b » TR, ABxho2H3
48, BFoTERBT 35 MEYH T
SLBELRDRBE BT Lz L,
FHZE VLTI, BABEO TIREWT, ¢¥0
L5 BANTFREFSRCH BTG T o502
D05 LA, SEREETLOHEEY L XS
&5 BETT - illZRA s T UG & it
HRITOWT, HEBEREC L 38, LHo0I8
Wl L UREROF&IC X 588, BHMhc X 3
B oWTDRS,

BEMEsLUA®R

1) SRR X 3BEIToTIE, 19614
TR 2 HHEERBN R - TKESMHD
IBRESBYT 2T O FRIOWTH 1 EIR
FAT19RME P L2,

2) +HiBXUHEL4OKEOWTE, A
FRARBRH TRKESKMOTRLENT 3RIGH
#l THESIhTIORHO FREHER L,



42

3) #HAMOBINC X 5 ERTOWTH, 1961
ETHE | THHERBH CREE L TAE M
ORI B Bt T 2R o 14RfiE
e Ui,

4) HARARKECI L LEREYERL, 5.71
RUHER L Ui MRV R gimsi Ry
X OERLY,

Jei BB 4R

14 5

HRER

1) BRERBCLIBE
SEEEAEC X 5 FHEEAK ORI HOE
Rz flid¢, RS SR R[MBIAEZIZ Xl
Mo toil, HBIREST 2 RIGk SIEs 55
bhic,

B 1R SREAfCIIEE

B| # w% #w % |FEms | K| & % % % | FRlke
@ i A 08540y K M & 2044 0
30| Ik & |0 B B N3RS POl AE S | H R NI
0 43.74 22.60 337 0 42.46 23.55 368
BE18 |1 43.10 20.57 374 FH v 1 43.94 21.74 395
2 41.28 21.34 439 2 43.14 23.30 462
0 41.33 18.99 381 , 0 44.32 20.25 393
xgwmzE |1 42.18 18.23 421 + B J& 3% 1 43.22 20.16 451
2 41.11 17.57 469 2 43.71 22.50 445
] 42.89 20.57 378 0 43.09 19.06 413
4 2 X |1 44.01 20.66 426 || +¥10085 | 1 43.92 19.02 518
2 43.56 20.72 460 2 42.43 18.84 502
0 40.33 19.89 402 | 0 40.89 19.58 373
yved 1 43.92 19.64 475 L PAEXER | 1 42.55 19.19 415
2 43.41 19.40 446 2 41.65 19.65 512
0 44.64 18.63 403 0 35.98 21.77 333
% B |1 44.98 17.98 468 | WAM1E 1 36.66 21.99 393
2 45.04 18.88 477 2 40.01 21.62 421
0 37.38 22.73 394 0 41.27 19.05 336
7HEFY 1 37.59 20.83 498 | ERI 2% | 1 42.01 18.80 358
o 2 36.93 21.68 495 2 42.07 18.52 469
0 41.58 21.49 357 | 0 44.72 19.69 377
it & A 1 43.52 21.63 355 | RIE4 T 1 46.86 19.81 427
2 42.59 21.00 414 2 45.05 19.16 465
0 41.09 19.58 355 0 43.18 18.43 391
Y HAF |1 41.06 19.36 414 T203 1 42.65 18.53 482
2 40.39 19.51 454 | 2 41.76 19.11 469
0 43.56 19.27 325 0 27.14 24.13 39
afiron 1 44.18 18.94 353 4 T 201 1 28.04 24.79 56
2 42.67 19.27 373 | 2 28.58 | 23.96 104
0 43.93 18.29 399
FhFTR 1 43.98 18.29 444
2 44.26 19.96 502

) =8 0,1, 2 xhThdmmim, B

WMiFeRTERD, KFFORMMTIREER
RiexLEFHifkEARORERSRS S, |l
BHasRI—cE{ERBAOHELRBDH LI
B, LdL, MTHKE), [HY 25 TIIH
RardEvrsd, REL1E], [T203]
EroRfls RV HERESENET LA

—FEREHRBAX TR, SEEERE (B~
HEs T OB &R LAY CXET2RTH

(E9210ke/10a), ¥R &R/T e

MAHEELTH D, £BEHTITARECLEL
Rz EVWBircd 5%, BRERRT
 bR—fhicEBSRE <, #ARIE RS-
Him%ER L, LML, MEAm1%] , [T201]
BEFEoEMEE CTHRAIMM L, B
Wl Ui, 2, TEM28]), TKEHM2E]
LMY ESROETEBD bhi, Th 6D RM
W FREAE S, ML R <, SFRME



KEDRIFLMTHHT 2 RIEORERMAER 43

XD FEMRRBLIEr oo &d b, KEMM
OFRESEROTHL, W EBCH S RIFR
IR, HR iR L oG L FEVBRCD
3EHEMEh B,

e, [T201) BAGEHERBETHY, (T
203} O FI AN EV-RATRRECH 5,

2) TRBIUEBRECIIEE

B2 ® NI LOMIRAHI X BB

4 B B % T . [E8 % 9 % FRlig
& Ol & /20 {# J L @HE#)
90 |9 % @ | 8 6 B (2P S || & ||me (2w
i eal uz| & 1] 23| 82| 2
. 2. : : ) X 2
ABM2E |y | 4576 | 1347 a66 | TEEE | | 4 | 2053 205
B| 43.18 | 14.05 285 B | 40.72 | 1938 386
Al BT &% Al 851 BRI %
7V A F VY| 4476 | 155 215 | WAELE | L 4388 | 157 1
B| 46.60 | 15.91 33 B | 4358 | 1515 247
AR IR I IR I
t Ralg| @4 | 2007 208 | BE2% | | 45000 | 14.64 156
b | 45901 | 19.85 336 B | 45.96 | 13.47 308
1 oae|um| @ I
arwxve Ly | 43 | 1524 27 | ~F Y4 [y | 418 | 1785 213
B| 43.35 | 14.86 367 B | 4273 | 17.31 353
il pulenl & REEEIr
- . . . T
FAFYE L p | 4433 | 18147 219 | T203 |y | 4101 | 2197 174
B| 4588 | 18.43 334 B | 4466 | 19.13 229
) RM a: FRMER A EFRBR b THAKBK B R

it (100 29 ) g0k, BT40kg, Hiimioks

M2BCHRTLEEY, BEIIFNE, ULrLLlis
FEHEILERC Y EWEBRDBAAHFHFRBRTH
FRBWTEERIEC L VEESh TR,
2 L EIER I { SARAGERO A, HlR
oMy LLTH D, [T203] 12FHLL,
[~evq4]y, Taxzoe] {ZOfEIEV,
L»L, fkaes), MArmisl, e
AFve] TRTHAEIEESWTHERAGRENRS
PHORKERERIED Aty
RIRC X 3WEo0EH LW b bh,
O R HERNERED Bhiz, kxilRAaE
G & O HEBI—E TR o i,
ZRLERZ X VARASHRORMAIED bh
tlavas]l, TraFvyel, [ARE25]
TN RRIC & » TREBLEIEX & ABED M
iR L, ERLHEIRC L VARASROET L
T ya], BRI CRTHLERZ

X DRIMLIZD b B, ERLRIBE X D EL
R b BRI X VETOMMER Lic, £,
T203) TFRL, ERLE HEIIC X YEEA
ERETL, Al IERLERRZ L 6N, i
NOWTRORIREWTHE &, BIROXEIRNH
LACBENMBROTRRER > TEDbR T 3,
axtxve] $ ChGEWEDER L,
A TfFM1%), TkEN2T5) oRAERA
ERINARX L ITHHBHLAT, TKBM 25 ]
HERE & DB AME T ORI 3 » o,
el RMEBRS VI ESE RENRRBOAR T
L, —cfiREER-ee8l <, ARbaSRN
EELR Lok, XRBH O£ BRI EH
BE~N LD B BAATEME T U, Fhishiis
BXEZ0 3RHABE TR L, BRORBIZ
HotboBbhs, LaL, HERAL, M
BRI TR oBBIEDbhk,



4 A ARRBRHRE B U T

3) HEPCLITREATROER

BEMOBEITH 5> FRIEHDOEHTIZH L b
TeAMER R bhic,

W3IH HEoBhc X 3HRASROER

(2 RFHIGE%)

o p W SA T SAISHEA[6R | 6
Sitli% 108 | 208 | 308 | 98 ! 198 1208
+%37910% | 40.38 39.66' 39.96, 40.96' 38.87, 37.85

ﬁﬁl%m&mmm%mﬂaw%m
#

wﬁwwma%&wmww
10.85 41.02 42.32 38.99 38.46 9.09

414339383897,39:)640293909

g
& ¥
\‘.‘

K?x.’tﬂ%\'-\vv\sijﬂ%m

43.47} 42.11| 43.51| 43 47 41.79 41.31

Ny

38.111 37.82) 38.92 38.29. 37.87 38.06
37. 04‘ 37. 76, 37. 30“ 37. 56 38. 74' 38.52
37.42 36. 36 41. 20{ 43. 51’ 44.27; 44.02
40. 41‘ 40. 40 41.00' 41. 50 40.83 41.43

43.53 43. Ol~ 42. 75 42.42 43.99 11.87

I
42.21 41.26 40.64 41.45 41.15 40.62
45.61 45.98 47.42 45.91 46.45 45.99

39.01) 39.20 39.71' 40.48 40.88 42.09

Sy u NHHEE
I 3 © % K
&k

[ I (RS

BRE

1€ 4
yiy

WMIKICART LR, HIRBHAMGICH - T
TP RFE TNV H B2, 689
A& ClIREREREREY, 6 198U
OEF X X VA LIETT 5, ¥4, BATEN
MoBWch oMM TIEEREL K&V, L,
L, DRz o\ Ta% LBt fnRL
h TRE 15 TIRERMVNE L, £
BEREIZHHAT, 6 A9 BLRICBHL
LOOANL LAV BIRI 2R L,

—HERIFMTILE BRIFTRRETOHM
RTH, —BCAREN Y B U TKRERERY
REF, BEfio T722]), TEEI ¥B-T

Ma®m MIRAIHE L FONREORBIRHK

B [ET "ﬁmz|¢%@mﬁ%%@
| A

g&%log +0.473 +0.413 7 7 4| +0.428 +0.572
S 18 —qu—owgﬂvxb —om%-mam
AYAF ! +0.672 +0.738 = 4 5 k| ~0.776 ~0.301
It 8 B | +0.706 +0.672) = v 4 | —0.782 —0.477
it % 8| +0.693 +0. 709 Ny +o.4491 —0.662
thi W +0.620’ +0.668/ %% MW +0.4601‘ —0.023
33@754% —0.259!‘ -0.386

|ﬁk5 B &| -0.967 —0.835

EBIBH O ARV ERcd B, BT 7

VAR CREREHL KT, B ek- T
Hpakyim oheimL, ¥k, MEase)
LIRS > TEROMPmE R LA,

Thbb, FakTERTEL D, FREKER
— R TR OBRRE, BRMNORILREE L
HEA SR ECHBNMM {, HRAMCERI R
fMiTikADHBNCH 3,

E &

CARTTERD (1940) i2, {ERHE* 4 Efic LT K
F8MARISL, BIEROTRIRE S L OFE
Bek LETWELZFAXL T3, TORKE,
IR o MBI TRIRECH S e s XiF
L. dhffiic X D& level 12233 KISIE R 558
BERHOEHIC X - TIRFEY KELBLTHTFE
BB FE e EEN S B oMz L,
FRC1A ML AR R O BRI fE 2 A AN AR & BR
FoRimL e, FERFTOBRIZ, 3 0RHl
ERIEDIREALERD ORI, 5 I,

CORBELAEREMEIZMT IR LU
A b & R R T ARB 0L LT L wBie
MBI ORI O TH » 7o', KGR
OERIIMPTH -7 LL, TDORIEDHE
CHRINIZEY D D, BRERER2TFRTHINEH
Shtc, #LORKMTCIRREEEREM L DEA
GERMETF L, SEERIMBAO[ELIHL,
FREOHFRICLERBNBEROUE LT
LicbotBbhb,

Wiz W] #5 4: B5RE (AcNa~AcOH Buf. Solu.) #31/8,
TOMOFBER, BMHIRL Ebd TPk,
b B v EBbh s B TR L
BT, ERPRLTIROE T3], IE
Tl 5] rzroffit By RL,
TRALRERIZ Y DERLESIEEK Y Lo SIGEYR
Lo LT 6oRMTRRAGRSATHL
EEXYBREIOLEMIELERNEDLAT,
PORMEFH LI REBRIC%F Lic, BRicx
LTk, zoEMiictl. TRAGRO LAY
ALieht 2 R BAHC X 2FREEREK
FTa L0 hhvwiDRBbhs,



REDRESHHTHT 5 RGO STIRIER 45

£k, ThooRENTRLEBIER CRAESR
APPHGCHAYRLAEC &, BEBD (1957)
MAT - RBRIAE & FRESSRC>VWTo#
HLBETHH, BHORMTRKETEBE
B 2EHROMENREL {Fofcicdd, EHEEM
IO LB BELORBEINET LI 0 L H#
2bhB,

—FRENC L 3 FERG SROERTHET
HERE LTI, £HHNbOKE, BREEE
LR BRECh oML CESHith o4
HRAR IS TELETALDEEL DR S,

RO IR, AT MM O KRN EITHh
IR SR <, THORR & IRV & o BBk
WP & Xh T, HOWELL B (1953) i34k
FE BT PN20~30 B & 30~40 B DD
HEERELOMM L b LB XE (T
L, BAERHECIERMINOR 2 E, BEEKR
NECEELHEMAY R LS L2 RELTW 3,
¥R 5Y (1958) 12#20CO—FRETH Tik
BOFRCL LR, 182 5CoKRBEFET
LM HIRIEHESHN 2~3 BT ELEB R
o, FAGHRIIKARIE L - CHIL - 8
iigh o ey, ERAMBE IR - Th
THRRMLIC E2BHTW3B,

FHY (1952) X HEABK L 5UELEEL,
HEAER Y >, TEFTHEDEL, £EHFMERT L
h¥, BaE~oREOHBETtH LY, &
¥ERECEELYSIELCRASENXETL, #
AT SRNABEDLHERL TV 3,

ZRRoGE, ERIEMMCR, R4eEQMTE
EHHHM, BRMOSUNERE L NRAEGRE
RAOHENICS Y, BRIESMEEBHEENEDCHE
Bizdh s L 5itoilfRE BT E LT
AREKWMCIECHRTHIREET L, AR
¥, EREXMLTEBREM - CTEFERD
B, £EHEOEEXRLEN bFREASRT
REZEOEIZ B ER LR LA C LILFRE
W tTHd,

¥, HTRIKMCIERMAE <, EBRIK
Me—amcidbCholo &%, BHIEMR & T
M dh s EBbh b,

=7 (1962) O KT RMOMIES X O IER
AROWTTR > CREBRCT LB L, TRER
MTix12~15A ML TAIF OIENK ERDZD
L, ERIM/TECIEB~27BHRC T
PRTE, AT 5o o THREGMTIL & BN
DO CHMTER T LB 23 5 KR & kD
TNRFLVOIK L, SRYDMCIZIMTERN
M bie b FEMNOMTENL, A—Re
SUETCIIEBRTAEARS VW ed L Eh
%o

i =

KE MO FRES &R RS k0 e X
hED X5 TEHTHneHpT 500, HIkE
I LUHRICoWC, SRKAR X 3 HE,
S XU IRA G X 2B Y REL, B
OB L sHEASROEDIS>VTHEL
o

ZTORRE, 1) R—EHcksWTii—EmA
DO RRRIED S I & 5 TREFSROLRULHY
T, iR ot UL LEIGIZSH
flit) 2 5 dtdot e,

2) B e CEEShi TR
R—gHEaSRE S, MR EVR,
FOBEYPOHEITHMZ L - TR 51,

3) BEUNC X AR, MIEHoEV--HR
DR EREKRE <, BHIENNO E--EREDG
it —AHiT/hE L,

4) HRY, ERIJoNT, BE, BAECTHL
FLA R e RIE2R L, BRI ER,
SHCK THEASENET Lich, BRER
itk LArLADHEAEZRL, —BRMTIRY
Bl ERER LI,

X [

1) CARTTER, J. L., 1940; Effect of environment on
composition of soybean seed. Soil. Sci. Soc. Am.
Pro. Vol. 15, 125-130.

2) WX, 1961; KEOLEREMITAHE W1
#, ETNTHER 5 BNBDEBIZ-OVC, il B IR
$#1, Vol. 17, 47-57.

3) duiglixr BRI T EA 2 FAIRTERBY, 19615 -
KE MM FEE BT BT 5 1015, IBRN365E KRR
sl .



16 G RPN M U5

4) » 1961; REQMO TR LT3 EEG, F

E.

5) HoweLL, R. W. and J. L. CARTTER, 1953;
Physiological factors affecting composition of
soybeans. I Corrclation of temperatures during
certain proteins of the pod filling stage with oil
percentage in mature beans. Agr. Jour. Vol. 45,

. 526-530,

6) , , 1958; Ibid. II Response of
oil and other constituents of soybeans to tem-
perature under controlled conditions. Agr. Jour.
Vol. 50, 664-667.

D HE B, JIFESHY, HF K, 1957 KEoBH
SAEIBIT A H0E, Y 2 4, B0 EEERITOWT
A8k, Vol. 28, 247-249,

8) ¥ —2, 1952; KETHROMM s LU RASTZHM

T5HR, AL, Vol. 63, 64-69.
9) , 1953; o (B iRk,
Vol. 65, 63-68.

10)

» 1956; KTl o, b
B, Vol. 71, 109-113.

11) =5—5, 1962; KEOMTES L OFREBsRIz oW
DEFIRER, JEi 31.5.1-5.

12) BB A MERE, 1962; TFRI-LABEEREL, R37
SEEE, BBEUS.

Summary
This study was attempted to find the effects

of certain environmental factors on protein and
oil contents of grains in soybean varieties.
Treatments used were (1) three levels of nitro—
gen fertilizer, (2) combinations of top and sub-
soils and fertilizers and (3) 6 planting dates.
Results obtained are as follows:

1) Protein and oil contents were little affec~
ted by the levels of nitrogen fertilizer, and the
differences between varieties were larger than
differences due to levels of nitrogen.

2) The soybeans grown under sub-soils
produced generally low protein and high oil,
compared with the grains produced under
normal field conditions. Effects of soils and
fertilizers on protein and oil contents were
different according to varieties,

3) The effect of planting dates on protein
content was larger in the determinate varieties
than in the indeterminate ones (which show a
longer flowering period than the former type
of varieties).

4) Accompanying delayed planting, protein
content was decreased in the determinate varie-
ties, but in some indeterminate varieties it was
remarkably increased.





