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B X C 2 ERIZ DWW CTHIBR R 2 A B D, A 7
Ll Ui, Y 7T ERR RIS TR & A A
WV, B TOMMEEESEA L, SREE S L
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WHMHE, TbbiEEIC XD aBIED LN
KREL, BRI BL O EZ WL IIE L, BEIC
£ 2 FFENEOK T 25BN EOHINZ L V> 2 &
NTEDREZR SR TS B L (BFEDL 2013),
AR 5 A T FE GRARZE 2 D850 12k 2 kIR (I
B R - R ) o ERROME X & a5
FEZ LR, SRR (R AT ) &
L7,

3. BR

(1) Ko

Table. 1 [ZRBRIARI O EIR L K EEZ R LTZ.
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EORREME 2T 5 &, 2012 4£1% 2013 4F (2~
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D 9 HIWARE L AR TERIRICRE Lz, T 2012
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BlilhoT bz b,

(2) TR ES LU ERETEE

Table. 2 |ZAEBAT — VB L OWEMEEEE 2R L
. BEAT—UF, BEmE RD 13Ihb 4 B
EH MR L CRERERBALNT, K (R8)
WA E b X)L b Jack O], 8 L O Harosoy—dt1
L Harosoy-Dtl OREICIT 1 HREEEOER LR SN
mofe. Lo, 2w A& Jack DREEIE Harosoy
OYEFVE AR 7 RN T 10~14 AR R 72,
R FEALEE S TR 95 &, i4EE U TRl 15
V& & kN E: & $ 12 Harosoy-Dtl N b <, ==
ANREH/NS BERERIEE ChoT. £z,
DHRFEHESEBREICIEE LT, WME LB
Harosoy-Dtl 2324 <, 2T AN, S
T CHBERZERNRD b,

SR AR DY) TR LR 2 L4 2 &, BRI
60X 7.5 KA FH %<, 60X20 Kb, AK
ZERRO LIz, B, B, B X OV
72 EOSBIEIL, T THF A LT 60X20 X3
RHREL, 60X7.6 KARb/NEL, HERELRH
ERPBEO LN, ML BEEORBEEME2D &,
AR INGE, AE, EOEE R LSRR &
HIZIIFTHAE TH -T2,
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Fig. 2 \Z&fR 73N E R X OV EIEIC LT T
RS A EREOEEE R U-. SEIEOEE 54 TH
Bk o EFEMROMBEE (LT, EURRED 1%, W
A U TR F L D Jack S°Harosoy-Dt1 234 [R A
BEID v L2 Harosoy—dtl IR T/NE o7z,
72 H, Jack & HarosoyDtl (== v X)L &
Harosoy—dt1 (2L~ TR EDOFAEE E R IT/N S
rofe. ZHISH LT, SRR O RIFAEITSIC
Jack & Hrosoy-Dtl A= X)L & Harosoy—dtl |ZEE~
TREL, HN RO OGS TIERRER SE A
[RIFEREREIZIE R TRE Do T2,

Fig. 3 o Ededid L OV B RIS Il 5 F
RO R Lo, EFEORRREE 22 &,
IR & FARIC IR B D Jack & Harosoy-Dtl
DEUFARB N B IR E R D = 7 X)L Harosoy—dt1 12
HEARTHAFEEZ LB L TRENoT. £, HERER
DOWTHREICHEE & HICEBMHER O Jack &
Harosoy-Dt1 WNATRHEEI D7 X)L Harosoy—dtl
ICHARTEIBREUI R E Do 7o, S DI, MEERMMER
SLFEDOH T, Jack 28 Harosoy—-Dtl [T THRGRE
DOEERIENRE L, ARMAERLEOMTIE, =¥
AV 73 Harosoy—dt1 (2 e~ CRYRERE DK &V VE[R 2
H oI,



Fig. 4 \ZBITERAHT (R1) (TR B 2Kk L OVyHiE
AT BAE R SR R OB A R L. 2R
b L OOBIEmMT, ARMEEHO2 Y X)L L
Harosoy—dt1 (23 T30 U CEER S A migic
EbB B L, WEOMICIZIEOMHBEREGRIHRD &
i, WEMORIRMEE A T 5 &, SEIEmEO
FEUFRELIL, TN TORFEIZBWT, EmEERORK
Moz 2012 HITHAT, FEmAHERO G- 72 2013
FIZHARTRED T, SHEEEREO BRI, &
WU 7o BN, R, R R &Rk, R
BT D Jack & Harosoy—Dt1 O[B4 %L A3 A BRAf 7 Y
Dty RS2 Harosoy—dtl [Z R THi4E 2 4@ L TR
Eholz. 2 XL E Jack THIERT S &, 2B LW
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FRECC AT BOTHIVERE & B R & ARk, HERRAH
BEIELFED Jack & Harosoy-Dtl NERMER D 27 X
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Begk, EHSREOWR 2R L., BBPEREEIL T
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THET 5 L, D FEIL 60X7.5, 10, 20 X3 T
DN IBNT, BAMMZE L T Jackz2 v
A )b, Harosoy-Dtl=Harosoy—-dtl Toh-o7=. Z DJlifh
FfH 3 L O RALM D22 RITHHEC & b7 - THIL
7o BB OHERENKE o 72 60X 20 KO 4y R iH
Bahsd e, iR L O RGN 22 I XBHTE ]
(RD) IZBWTIEFIT/NE D oT=Dizxt LT, BfEhs
(R ~FEFH (R3) IZBWTHEOMEREL L,
FEHH R3) ICBWCHE ThoTz. IHIT, HFHM
(R3) 706 F LKA (RE) (2T ALk
Jack OELFEMZERNILRK L. LA L, 60X7.5,
60X 10 KIZHWTIE, 2 b o dffifflis L ORKFE
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DO EROZERIZL VAT T
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Harosoy-dtl T&H YV, ZibOMmHEMERLS ZO%RK
Mz BT BEIC & b 7> TR L7e. — 07, o,
COFEBEERXRIZBWTY, Jack== 7 X)L,
Harosoy-Dt1=Harosoy—dtl CToH-o7=. LirL, ZDMW
FREFR L ORI R, B b~ 5F
O L bl TR L. Bk S A miEc
b7 OB # i 5 &, B 1 SRR EICERT
BN FEL I R TR E WIS H - 7.
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W, R, 1 R OHERE b 2012 4 £ 1ZIEF
RO ZR L, 3EE HICBRAMMZ#E U T Jack
>ty X)L, Harosoy-Dt1=Harosoy—dtl TH Y, FD
SR ZE IS K OCRAFE M 22 BB & b 7o THER
Uiz, Fiz, RS HEEREIC S 725 Bt
B LU 1 EEP IR THETH L Z &
$ 2012 A &l LTz,
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Fig. 7, 812, M EH 2012, 2013 “EDBHIEIAH (R1)
B2, EFEAT—UNEL LIz XL & Jack,
1 X OV Harosoy YE[RVE i 1SR HE ] CAR T IR & SR
FFES (LAD) oME A A% Lz, 2012 4RI2881F
Ly L& Jack & T 5 &, 2RO LAT 13 60X 20
KZBRWTHBMER O XV RN ERME RO
Jack [CHA_TREMoT2, F2, BRLATICED HE
& 40em LI EOEIGIE, EORMBEKICB N T
Zv>Jack T o7, g 40em OFBEL, Y0
A LA BN T O AR ERL D = X)L 73 SR
BALD Jack ITHEART/NE Do 7.

WIZ, Harosoy ODOYERVE IS TR TS &,
ERLATIC 5 5 B 40 em AL OEIS 1% Harosoy-Dt 1
23 Harosoy—dt1 [ZHE_T/NE o 72, BLE 40 cm OFH
SPHRJE 1, Harosoy-Dt1 2% Harosoy—dt1 IZH_TE <,
MRAER EARMBEREOMOZERL, 27 XLk
Jack ORI THEE L7256 & [FkOMm 2R Lz,

2013 FEITHBWTH 2012 L RAkIZ, 2K LAT 125
B AHEE 40em Ll EOFIGIIA R ERLO SFE 0N
RO IERAH BB L~ TR E <, B 40em OF %R
FEE, MERRMERAFRMERUCH TR E TaEno
7o. L L, HE 40em ORI 2 BRI O
T, 2K LAL 2ME2 - 72 2012 4R I2B W T EREX
F &, WIS LAT 23E - 72 2013 BV T, B
XIFERE L, HEERIZLT.

Fig. 9 \ZBITELEH (R 25 FEARABIMAH (R5)
BT 2RO 2R LT-. X TOMEICE
VT, WARSE LT, WORREUIRRIC E b o T R
U7z, F£72, RL D6 R6 T COWSERED L5
FREEIE, 60X 7.5 KTiebRE <, 60X20 K T/IHhIH
Sfc. Thbh, FEETEHA~ONOFBRMITHI L
Hie o TR L, & OBUDREE I ZBE X CHEAEIX & 0



HANS o To. BBEESEELL L 2SRRI QNS R BERHTT
5 L, WERBL T, FOFMEBEEXICBNT
b, WA EII BRI A2 E LT, Jack<zw X)L,
Harosoy-Dt1 < Harosoy—dtl & #E[R{HE A R{HE
HNZ T/ hE Do T,

Fig. 10 (\ZBATEAEHT (R1) 76 7SR KBRAAHA (R5)
\ZBIUT D F A ZREE LJE 40em DD, i lem 240D O
FRTREDIK T EOHERZ /R LIz, T77bh, Wi
BOEEE T E TOXOBEBFRE LT DI LT,
FEPE FJE RS A0em 121 2 OB mRICHEH LT, i
FEIP N R T L=, Z OFE 1lem 24 0 OFE%E
MO TR, MELEL T, BRI E b2Ro TR
DL, F£, BEEERTHEETDLE, FOEBFTAT
— VBT 60XT7.5 XK THRHRKE L, 60X20 X T
INSVEIANC B o 7. FBPEAERL L 72 SRR NS R
MHEI TR T 2 &, WAREOSGE & AEkIs, Mk
WMLT, COFMEBEEXIZBNTS, ZOMKFEITE
AHIM LU T, Jack< = X)L, Harosoy-Dtl <
Harosoy—dtl & fERRMERINARRMERUC LR TR S
Dol
(6)  ZIEHES B L OB EIRTE & ORI

Fig. 11, 12 ZAZAUZBHIEAE (R1) , &2 (R3),
T-FEARKBALEH (R5) (TBT 2 W EtaEEk L OB
J& 40cm OFAXREDOIK FE L, BITEEH RD 225k
AH R8) ETONBOMERLOBRE R L. K
WAREL & AL DR L ORICIE, W@ LT, RS,
REIZKWCTHEZRADHBMBLR (r=-0.61% -0.81%,
r=—0. 70%, -0.66%) DD L=, LHL, RLIZEW
TiE, FOMBBREIIE -T2, Zhice LT, HiE
40cm OABXTHREE DK N & & ki R & & oI,
FILE LT, RL, R3, RO BBAMIMZE U C, AERH
BARSHR (r ==0. 75%k, —0. 79%%, r =—0. 8Tk, —0. 9%,
r==0. 83%xx, —0. 86%xx) 23R HALTZ.
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FA XD EFAER L OMREE, dtEEIZRB W TE
B ERL B LOBAYH OMKIE, HRAEB IO

TIEDIZ L 0 SN B BEIMIZH D (A - 1)1 1986).

TABEIU8 ADBEKEITENEN, 2012 DAL
55, 0% T 7Dk LT, 2013 4% 77, 136% T
B, 2013 1, 2012 FEICHARTHROME L3 0
REFMFITHoTEBEZBND. DO OFER
(Table 1.), fRFEAIAZIC LIZSAITIE, SN EIC
HEERFERBZERD LD SRR, DRk, o
B RAIA R ZR I A L D Do Tz, L L,
WEMORHEERERD &, SBIE, B, »
B Rloix, Wl & AER, LR & R, 3 KON
i, Tk, FHMEHEEO 3HFOMICAE R AIERNH
LW oi (Table 1.), T 5 0B E O Hhi s O
B L ORGEEONITII S SR ZE RN FET D &
Ez bz,

BRI, BGRR O SUS % MR D> b BRI
H5E (Fig.5, 6), miRER JUOE 1 BRI,
BERESME (60X 7.5) 124V TIEH LT 2013 4E23 2012
FEICH AN TEAYIMAZE L TEN- 2. L, il
Mt (60x20) IZRBWTIEte LA, 2012 FFDONFHRE
73 2013 FRIZHE AR THBAEL L LUBFERWEMIZH YD, S 6
W2 OB ML, MRMEMEmEO Jack B8 LV
HarosoyDtl "N ARMHEFEH O 27 X L L O
Harosoy—dt1 [ZLb_RTCHAZE TH - 7=,

o, R, B, SRR RICHES ok
AYAVEME L, W90 BIRIER UMk oo SR oo Lh ik
THIE, FICHREFH>GREFTHCH-/-. %
7o, R 3E O TH R REICI T B SRR 22 R
BIeb K&, HFTEPEEO SRR 2R AR 5
ECRbELTWD EEX LN, S5, RUME
PERI T T % &, ARRMMER O TIE, 2013 05y
FEHEHL 2 bR T MG T O = 7 KL D o3k rT ¥ A 23 MGO
@ Harosoy-dt1 (ZL~_T, MEFRHFROH T MG O
Jack D43 AT EAMEAE 3 MGO @ Harosoy-Dt1 (ZHb~_T K
Ehofo. ZOMEANEER DAFER Uiz, SEATiEE
VRERBRE & MBI RS, MARTEIZE
7oy MERME TSR W TREWEMZ RT3 550
i AL R (B A S 2013) & [REROBEIN &
RLTz.

OB EOMEIRTEZ, SRR E R 1 R
BT TRITT 2 &, DEREDERICE bR O HE
B, B kv b8 1 RIS THEELL Tv
% (Fig. 4, 5) Z &0, R E OFMEERISIZ
B D EFERIZERIE, BRI LY L R OR
BB, T, SRRSO AETIE R
<, MHEOMmREIZE VM A SN HAHECTHD LB
ALY AR

2, 1L oEOMERREE A D &, MBI
B HFBIEMA (R 2HAERY (R3) £ ToOEH
W OMERN E OB EXICHB N TRk bREN
ST, MIRHEROFY 1 5 E NG RHE R
TREWERNZSHEMERENSERTH L, Zoff
BB T 20 MERENEN & &, HIRMH
B OSRANRIEEIME T3 5558 (R3) 615
NERBHAAHT (RE) T COXRBPHNC S oF DRV
ATHDZ EIZHELTWD EEZ BT,

—), ZIREBE LD &, A U REBEO SR ONS
R TH#T 5 &, Fig. 8 TR LI WEARE I35 B,
IR 20 U CEERR E I < AR AL T, T ORI
2 LALIZ D 5 B8 40em OFEA 1, Wi O
B)CHET 5 &, ERMER 37.4 T, HIRMETLN
70.1 THY (Fig. 7, 8), WIZIERMER <FRMHFE
HCd o 7=, HE 40em (21T 2 AR IR A3 5 (2 IERR A
B> HRME ChHo-DIZZ D LITHESL &
Z b7,

L A0em DA IREE |23 1T A E M o728, 4



TR LAT 2MED > 72 2012 4R 1T 3\ TUTBRIE X & v % 54
KIZEBWTREVHAI Z R L7ZDIZx LT, IR
LAT 287 2o 72 2013 4RIV T, B XIE R & <,
A & BRI Uiz, 2 ofm % BfE o miHe 0%
JERISI B 2 5 &, T OfE R, BIEa (R1)
DA LOSRIEmICIE, SR LR, SRR
fHERE, B L ONLTE, B, FR3EFEDMICHEERE
HERBRAEDLNTZZ EE (Table. 1), ZDE
40cm OFAXTRREEIC IS 1T DB O A RITIE, RL O
TETRS DA FE R & 2 O SRR 72 A5 LT\ 5
EEZOND. ThbL, ERMERD Jack BIW
Harosoy-Dt1 (2351 2 JEMEAE O sr kL AT ¥AMEDY, A BRAd
BHRIRIZ LN TRE W0, SRR DOFRE
PV DK LT, ARMERO= Y XL LW
Harosoy—dtl DOEEEFEIL, FHFERIZET D0 MEIC
Bb2BREICAELASNRLTNI E 2R LTWND LS
Iha.

F 7z, HiE 40cm O IREETZ T T <, Fig. 91T5R
THEVE _LJE 40cm OFHXEIREE O A AT b, fAms
S b b, FICERMRER<FRMPER CH -
7o, WA (1996, 1997) 1 XAuE, HMhE\EMICH1D
5, BRSNS BAF C/NEISZ B O K X W R
ANEERIFEA/N & <, BERIFE O T A0 AN LB ) — T
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9. FEIEK

We studied the differences between soybean varieties in terms of yield stability, as determined by branching
plasticity, due to changes in branch yield, in accordance with planting density, and the impact of stem growth habit
on branching plasticity, the using one Japanese and one American cultivar of similar earliness but different stem
growth habit (Yuzuru and Jack), as well as two cultivars that are near isogenic lines (NIL) with respect to stem
growth habit (Harosoy-dtl and Harosoy-Dtl). Through our investigations over a period of two years, we tried to
analyze the factors behind these variations from the point of view of branching growth process and light
interception characteristics. Whether looking at branch yield or total branch length, branching plasticity was higher
in the two indeterminate cultivars or lines than the two determinate cultivars or lines. The difference in total branch
length between the two cases derives from the mean length of each branch rather than from the number of branches.
Our examination of the difference in stem growth habit, mean branch length in particular and from the point of
view of the process of branching growth, revealed that it originates mainly from the difference in the amount of
growth during the peak growth period from R1 (beginning of flowering) to R3 (pod setting). This difference was
also associated with the fact that even between R3 and RS (beginning of seed growth), branching growth continued
with the indeterminate cultivars, while growth in the determinate cultivars had stopped. We could not clearly
determine the relationship between the difference in branching growth between varieties from the R1 stage onwards
and the extinction coefficient in the grain filling period. But we were able to confirm a significant negative
correlation with the relative illuminance at the top of the community (40 cm). In other words, we surmise that the
difference in branching plasticity of soybean varieties due to differences in stem growth habit derives from the
difference in the resulting planting plasticity due to the amount of branching growth rather than from the number of
generated branches. This magnitude of the resulting density of these indeterminate cultivars arises due to the
advantageousness of light interception characteristics at the top of the community.

Key words: Branch length, Branching plasticity, Determinate cultivar, Indeterminate cultivar, Land area per plant,
Light interception characteristic, Planting density, Seed yield, Soybean(Glycine max(L.)Merrill).



Figure 1. Stratified clipping method in simulated soybean community.



Table 1.

Average air temperature and precipitation

during the growing seasons in 2012 and 2013.

Air temperature ('C)

Precipitation (mim)

Month 2012 2013 2003-2012* 2012 2013  2003-2012*
May 12.5 10.5 11.1 85 62 69
June 16.1 16.6 14.7 40 77 47
July 20.9 20.9 19.3 56 81 101
August 229 220 20.3 106 205 150
September  21.8 17.9 16.8 178 196 151
October 124 12.0 10.7 69 116 93
Total 3268 3064 2853 533 736 610

* mdicates mean value of 2003-2012.

Table 2. Seed yield and the related characteristics.

Spacing (cm) Plant Land area Cultivar Rl R8 Seed Branch No. of Total Leaf area
Year x density per plant and line stage stage vield seed podsm branch index at Rl
Row width (cm) (IOUX(:m:) (month (month vield branch length stage
() day) /day) (gm”) (gm) (m?) (cmpl’) Total Branch
2012 60 % 7.5 222 45 Mean of 419 169 125 393 3.96 0.70
60 = 10 16.7 6.0 cultivars 409 218 160 460 3.87 1.00
60 x 20 8.3 12.0 371 259 191 487 3.12 1.38
Mean of treatments Yuzuru 7/29 10/14 365 187 249 130 3.83 0.99
Tack 7/29 10/15 381 180 486 255 313 0.86
Harosoy-dtl 7/30 9/29 381 250 503 214 3.56 1.07
Harosoy-Dtl 7/31  10/1 438 258 548 280 4.08 1.18
2013 60 %75 222 45 Mean of 343 163 184 469 479 1.58
60 = 10 16.7 6.0 cultivars 336 189 209 4384 442 1.62
60 x 20 8.3 12.0 309 208 230 487 4.02 1.81
Mean of treatments Yuzuru 7/26 10/25 307 129 253 164 4.95 1.75
Tack 7/26 10/25 342 141 480 254 423 143
Harosoy-dtl 7/24 10/19 316 185 549 137 423 1.85
Harosoy-Dtl 7/26  10/21 416 236 639 293 4.33 1.64
Yeal. E 2 ® T 15 *ik k&
Den51ty £33 Hdkk ki B+ Hkk &k
DenSlt}’xYeal' ek 15 *akk kR *ik *okk
Culnvar ek Rk *kk kR xkk *kk
Culnvar ¥ DenSlt}’ Fkok Hdkk ki B+ Hkk &k
E 2 £33 % kR *ik k&

Cultivar * Year * Density

T, ¥ ¥EE and ns mdicate sigmificant at the 10, 3, 1 and 0.1% levels and not significant. respectvely.
R1: the begmnmg flowenmng stage
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Figure 2. Effects of land area per plant on total seed yield and branch yield.

/i Total seed yield. @: Branch seed yield.
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Figure 3. Effects of land area per plant on pod number in branch and total branch length.

A Pod number 1n branch.
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Figure 4. Effects of land area per plant on leaf area per plant at R1 stage.

Ay Total leaf area.

®: Leaf area in branch

R1: the beginning flowering stage
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Table 3. Regession coefficient to the land area per plant for various branch traits

(branching plasticity value).

Year Cultivar Branch yield Pod munber m branch ~ Total branch length LAT in branch
2012 Yuaum 84 + 14 ab 65 = 1.6 a 168 + 20 b 0.69 + 0.03 a
Jack 205 = 23 ¢ 272 £ 39 ¢ 423 = 24 d 190 = 0.06 ¢
Harosoy-dtl 28 £ 19 a -42 £ 29 a 113 £ 15 a 147 = 0.05b
Harosoy-DtlI 139 = 20 b 157 £ 34 b 300 £ 12 ¢ 239 £ 005 ¢
2013 Yuzuru 44 = 14 b 27 £ 1.7 a 74 £ 18 b 1.54 = 0.07 a
Jack 137 = 29 ¢ 145 £ 4.5 be 280 = 27 d 1.82 + 0.04 ab
Harosoy-dtl -6.1 = 2.8 a 117 £ 27 b 44 £ 12 a 1.62 = 0.03 a
Harosoy-Dtl 134 = 1.0 c 167 £ 37 ¢ 17.0 £ 25 ¢ 212 £ 0.09b

Means followed by the same letters in the same columm are not significantly different at 5% level by Tukey-Kramer test.

Leaf area m branch were measured at R1(Begmnmg flowermg) stage.
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Figure 5. Change in branch number and branch length during grain filling period (2012).

C:Yuzuru (determinate type), @ : Jack (indeterminate type),
/\ :Harosoy-dtl (determinate type), 4 : Harosoy-Dtl (indeterminate type)

R1, R3, RS, R6 and R8: Beginning flowering, beginning pod, beginning seed, full seed and
maturity stage, respectively.
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Figure 6. Change in branch number and branch length during grain filling period (2013).
(O :Yuzuru (determinate type), @ : Jack (indeterminate type),
/. :Harosoy-dt1 (determinate type), 4 : Harosoy-Dtl (indeterminate type)

R1, R3 R5, R6 and R8:Beginning flowering, beginning pod, beginning seed, full seed and

maturity stage, respectively.
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Figure 7. Relative light intensity and leaf area index at R1 stage (2012).
The numbers in Figure show total leaf area index (LAT).

Numbers within parentheses show the ratio of the percentage of upper part 40cm to total LAT.
Italic numbers in Figure show relative light intensity (%) at the 40cm plant height.

R.1: the beginning flowering stage
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Figure 8. Relative light intensity and leaf area index at R1 stage (2013).

The numbers in Figure show total leaf area index (LAT).

Numbers within parentheses show the ratio of the percentage of upper part 40cm to total LAT

Italic numbers in Figure show relative light intensity (%) at the 40cm plant height.
R1: the beginning flowering stage
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Figure 9. Changes in extinction coefficient during grain filling period.

O : Yuzuru (deternunate type), @ : Jack (indeterminate type),
2 :Harosoy-dtl (determinate type), 4 : Harosoy-Dtl (indeterminate type)

R1, R3, R5:Beginning flowering, beginning pod, beginning seed stage, respectively.
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Figure 10. Changes in the decrease in relative light intensity of upper 40cm layer
of soybean community during grain filling period.

O :Yuzuru (determinate type), @ : Jack (indeterminate type),
A\ :Harosoy-dt1 (determinate type), 4 : Harosoy-Dtl (indeterminate type)

R1, R3, R5:Beginning flowering, beginning pod, beginning seed stage, respectrvely.
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Figure 11. Relationship between extinction coefficient and branch length growth

O : Yuzuru (determinate type), @ : Jack (indeternunate type),

£\ :Harosoy-dtl (determinate type), A : Harosoy-Dtl (indetermunate type)

during grain filling period.

R1, R3, RS, R8 :Beginning flowering, beginning pod, beginning seed and maturity stage, respectively.
* #* mdicate significant at the 5 and 1% levels, respectively.
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Figure 12. Relationship between decrease in relative light intensity of upper 40cm layer
in soybean community and branch length growth during grain filling period.
(O : Yuzuru (determinate type), @ : Jack (indeterminate type),
A\ :Harosoy-dtl (deternunate type), A : Harosoy-Dtl (indeterminate type)
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#4+_ bk ndicate significant at the 1 and 0.1% levels, respectively.
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