(®)
2014 2017

The effect of the erect-panicle phenotype on crop productivity in rice
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The erect panicle tait, with which panicle keeps upright stature till
maturity, 1is widely seen in the recent commercial varieties in Norutheast China and it is reputed
for contribution to high productivity. But crop-physiological mechanism of high yield is not clear.
This sutudy was conducted inorder to identify the effect of the erect panicle trait on canopy
function in rice to prouce biomass and grain. (1) Biomass productivity and yield formation in an
erect panile variety "Shennon 265", (2) the effect of DEP1 genotype on plant traits such as plant
height and leaf length, (3) the combined effect of the erect panicle and other plant traits on
canopy function and grain yield, (3) the interaction of DEP1 genotype, genetic background and
nitrogen fertilizer application, were analyzed. Based on the results, the positive effect of erect
panicle on light environment and matter production was clarified and the requisiton for utilizing
this trait, like high solara radiation, was suggested.



¢ X C—19, F—-19—1, Z—19, CK—19 (#m)

1. WSO 5

T AR = I KRG T, BREOK 20 FRHIC
BT 2R - MR LA O B R CARE O I &
OHBITERLTBY, 4T 4 WAKRED%
PRSI 2 b OIXIZIEEETH D
DIZxt L, HEEEE OERGEER T CTH K
SENTE—Ho “BENFEASME" (LT EP
GnFE) (XBEE R ZIMEE R T & S, A
WEFmEAYER L7z, LovL, EP ShFEIE T
HMOIIICHENLE INDIA T 4 B EN
S & XA S N B e B BRI A FF o T
Wb, 42T 4 ABNEFETIE, BEMLFEE
HEO F1 S fEOW 2@ T, BE<ENL
e ENEEL RS REREEA T HOITK L
T EP S Gk, FEAVE < BEANLT D MEE O KE
PERED, SREBENELL&HLS, BrEEL
FEECEIMN LTS, ZO X5 RNt
EAREOED LD RHEEICL Y ZINE D
725 LTWD, SN ST,

2. Mo

BN R SR & E TR S I L AR & oD A R
OYBEEER 2 I CL ENCRES B OGRS &
OB A FERRIZ KT T 522 & DN B LRl
BB L EE MR L O S O BEAEH O
RN D . ARIE DS BEIE A FERERE I KT 352
BEAFAL/NILE D & LT,

3. WFFED kL

(1) BEZRESLFEDOREIEHERE & I &
NS 2 rE RS2 A S
T, AREW BRI REE R 266 # HAD Y
Y AR=H A AR, BEOFRA T 1 B
X BTV L e blo, BRMIEE & MEE
DEIL D ORI FHDOKIMCEGHE L,
WAFERE /2 b NN E A ML U=, F7-RE%
Bkl LT, v /=T F T4 =2 HN
7= LAI FERZEERIE OSSR L v | BEE R
F& D HEE o3 A1 2 AT LTz,

(2) BENAELR TR OZEIEH

ENFES AL, BENAE ST ORRIC XY
AT 4 ABWHROEMEZH/$ 5 FEFER
FNAZMESLFE Wanlund22 & (B S7 R L FEER 5
B & DOAHER SRR 2 B AR &2 B L.
EN S FE (DEPI) &Rl L5t
B E OE WA RN L, [FEE ko
“ENFERE AMfEICL LD & LT,

(3) WEIZHRT 2 ENFIE X BREEAZ B AR
bl

BN RS & FEE NI R O S, S
BREICI > TR HNR, 20N
LN T A0, BEYEREICET S
YERVECRMRE, FEE RS EH -2 D,
[A] R EL SRR, B SRR R 5 5, [F]
S FEIEE IR O 4 Rk A, M 3 K YE
(0, 5, 20 eN/m2) THES L. W /ErERs
P72 B ONC I & B & M L7,

4. WFIEALE
(1) ESBESLFEOREVEIERE & IR

1E&LG 265 DI EIL 6.9 t ha-1 TH Y |

2 71U OFFUNIT KX H OO H A

L0 b EWINEMEZ R LT, e ) ek
T HFFMAERQRUE) X, ZNETA >
FANBNETHDHH ) THEICE W

ZENHBITWS, RS 265 @ RUE (X H A
L bm<, WS ODDORBRTIZZ TV
EREOMAER L (K1), #HE 265 DI
B EFREEIIMO 2 BRI TEL, 20
ZLENEWRUEICEE L TWA L HEER ST,
INHOFREREIY | R 265 1XmWIBTEINE
HEENERETDH LD EEZ BN, LL,
BB J O K 3 T T2 R E FALES

WZ AT HARO R T T T - 7o B3 5E5R I

BT DR LR M FRIZ 2GR ERIC & >

TIIHE S 1TV WD BRI E N, B
EORMAEFEICBIT 2 HEmFE, EGERBE,
=t RUE OBWBROMBITRER NG, %
2 265 1%, BEmAEREBEE X H AR - 2
JEWHNEL, ZOEDICEHWEREE S
RTEHMN S D L ZHIC XY R,
ELICHEROERMEEEZ MO ST,
MmOy EWEEHIMAMET LI Z Lick

0. ZUEE R T AMRENEDN B D EHEER ST,

2000 i
RUE=L.5

RUE=L.0

—
n
=]
=]

+ She

< She LD
@ She HD
< She LF
® Nip

@ Nip LD
@ Nip HD
O Nip LF
A Tak

A Tak LD
A Tak HD
A TakLF

TDW (g m-?)

1000
RUE=0.7

500

600 900 1200 1500 1800
Total radiation intercepted (M.J)

X1 BEOBEEZIAES M LM ELOR

{% (Hirookai2017)

She: &P5265. Nip: B A, Tak: 2H7F) . NF: (81T
ERMEME. LFEEHREAE. LD: BifE. ND: 18173
WEZE . HD: ZHE

BEPEN OBE A TR B 0401, BEVEL G AR
O ONCREMAFE ) % T« 3l 5 L CEHEE
RIERE D, L LEFORIEIZXbD TS
HTHY, INETEHOEERIRET D
HERC, W AIHER OFENT IR EE & ST
Too BEVSPNIERME /AR DO LV FEREE ST
Pl LT, LAI2200 % / B —TF 7 A % —
ERWD HEEZER L, #2265 25105
ShE A FE SR B & A E N R B 4
THEIG L, BRILAL %%y J E—TF 54
P —CIEMEESHR L= & 2 A, RO bh-iE
[ FE B E AR T, BT OB RIABEIC X
DRHMIAE R E K< —F Lz, ZhiZck-oTH
K B BEE A EE AR ORREZE L
X, = 265 OIEmFE AR I, AN LE
W Ao MRS AT, BESEICY



AT AR S D 2, BIOH FE
DOEHMBNELS MRS Z &, BZRLTE,
IS ORHEL, RSO HE% O A RE
BREWI EDO 1L ERII/Z>TWD I EMRR
% X7,

(a) Shennong265
4 60-
50-60

40-50
30-10

1 20-30

10-20

0 10 20 EY 40 50 50
Days after transplanting

s {b) Nipponbare 20-

20-30

10-20

0 10 20 3n 40 50 60 70
Days after transplanting

Shennong265
~&-Nipponbare

| 08

o
o

I
~
T

Relative canopy height

02

0 0.1 0.2 0.3 0.4 0.5
Relative LAI

K3 HAMLADEELMIZHITS@mIER
=2

FEE NS FECHD A AR CIEREE O
BBILOFEOEmBEIREINDIZH A
T, BB FRVE 2656 CiE, FEEAAED
TEEL AR 03— AL LA IEIA A3 TR,

(2) EMNHEETROZHEH
ENFESFEEE 5 5 A T 4 W ZIHRD
BRIZ A9 5 Wanlund22 OaHEf sk RILs
OEAB I OINE#EEEZHEL- L
A %< OEN DEPI EEE TR (BT
) kv EBEZ TN, TbL, H
NFEERLRRIE, ENESENTHDHZ LI
Mx T, BEBIOELREL, EEREL
1 FEFAIEEDS S\ ME N B - 72, T EIFE B
RRNT LT- & 2 A, ESLRALRFEO T ClEix
FEfRL L B e OMICHBEN A BT, 20
CEIFEFRMEEEFMEEEEE X THIA
CThHhotl, 2O Lnn, EXNFFEEDE
NIE, INFEFRRE MR L7223 5, INE X v o8
VT 4 DI b L WA E & R D D A REE S
HDHZEDTEEI NI,

F1 BESS X Wanlund2238 3 BISRRILSISH 112 E R L B LR R BIE T B 048RRI R
PN:RE%L, GNPP: 1REFIEL, SSR: MR A | TGW: THIM, HI:ULHEFE S, PH: 5150, FLL: B3R,
PL:fER, SD:ARIEHE, HD: B

Yield

ons

051
0.30814

W TR X BB T (

(3) IX&
bil

N EAERRE S, WMAEENB LTSI
B 2R MARICLIET, B8 (H
SEFE, EP Y vs FEESTIAE, NEPAY) | GBS
B (B Bvs b Eh), EFMIEE
(0, 6, 20gNm™ %), B L OFEROZNE % N
L7,
AEHMNIL 2016 £ LV b 2017 EED T NE
< Ipoi,
FENBEITHE - EBHERIZBWT EP
TIPS NEP B L 0 & @VMER N A Sz n, £
DAERIT 2016 FOALFETH-oT-, £ LT,
BRI X ERZAVERANGFIEL, EP B D&
PR, BEEORER E B2y | MERXTYH
5 & HBPHFET 57, EP D B M IES
BHEIMOHEICHONTIL, B LRELE
B RICB T 2MFN BN & HEE S
b, EP AL, BAImEA S 72 0 A RS
WD, BRABEIIARLETH-T-, Wiy
EPEME ORI ZZ R L ORIk
5 B EOHER A BET LIRS R 6| EP Y
DHBSEDIKTIL, BHRENRET 5E
WCHEZ D 2 EAURIR S T, R OIS
I, 2017 FEIZBWTHhE 2 HEHED EP
HIAE] NEP AU HE_TENL TV, L,
ZDOZEERS & BRAAHRICKITTE
GFRDEEBITH SN TR o72 (M2, K
3), HH 5 BERICBITEETFROME
2RI E o7, T, EP BRI
BB RIET R ERY b, ik X Ok
EOE/IME) DNHET-ZEHIEFRO T NER
5 B RICHRTEIVHEE CTH DI &L
i, PLEX v, EPEEFRIOFIL, &
G R L VR D 2 ERREINT-,

5. FreRFiHLE
(WFgEf . IR o8 R ONBHERFIE 8 1
VLR

UEEsmsa) (B3 1)

1. Tang L. . Hong G., Hirooka Y., Homma K.,
Nakazaki T., Liu T., Shiraiwa T., Xu Z.,
Erect panicle super rice varieties enhance
yield by harvest index advantages in high
nitrogen and density conditions. Journal
of Integrative Agriculture 16: 1467-1473
(2017).

2. Yoshihiro Hirooka, Koki Homma,
Tatsuhiko Shiraiwa, Yuki Makino,




Tiansheng, Liu, Zhengjin Xu & Liang Tang
Yield and growth characteristics of erect
panicle type rice

(Oryza sativa L.) cultivar, Shennong265
under various crop management practices in
Western Japan, Plant Production Science,
21: 1-7 (2018).

3. Hirooka, Y., Homma, K., Shiraiwa, T.
Parameterization of the vertical
distribution of leaf area index (LAI) in
rice (Oryza satival.) using a plant canopy
analyzer. Scientific Reports 8:6387
(2018).

(%R Gtz

1. FEWEE, AMEE, Ba L2, ®RiE
e, . A FESFSE O BT DI
B3 L OWIE R e, B AVEY 25 238 [H]
A2 (2014) .

2. FEMFEME, ABEEE, BEVE. 4RI
B AEMOBEESAAORHNE=XY
7. BARVEMSE 237 [RIEEHE (2014) .

3. REMFEE, ARMEE, HAELE, i,
5. A RENFESFEO KA BT D IE
B X ONENESIGHE. BAREY S 238 A
2 (2014).

4. Hirooka, Y., Homma, K., Shiraiwa, T.,
Xu, Z., Tang L. Analysis of characteristic
of canopy structure in erect panicle type
of rice. 4th International Rice Congress
2014 = 11 A.

5. FIRA, bl EHiw, AMEE, BFE
SNE. AT AIX T YR =AML D
ENTRERY - JEE NIRRT O BRI R
EERERCEESE. B ARTEW 25 240 [BIRETE
£ (2015).

6. EMFEHE, AHEE, ABEE, REE,
FESE. BB N A R E SRR & - E
BRI 2 2005, AAIEW S 239 (4]
AEZ (2015).

7. WERRE, AREEE, AEE, BRiEdE,
B ENCRHLFE LGS & FEE ST AE WL422
DR MEHB R T OREEAEE. AARIEDFES
% 239 [MIEEE S (2015).

8. FEMFEME, AMES, HAEYE, Xu
Zhengjin, Tang Liang. -/ RENFEMLFE [
& 265) (\ZBUTHREEEEOERL. AARME
W 241 [HIFEES (2015).

9. Hirooka, Y., Homma, K., Shiraiwa, T.

Development of a method for evaluating
vertical leaf area distribution in rice.
ASA, CSSA, SSSA International Annual

Meeting, Minneapolis, MN, USA. 2015 & 11
H.

10. Makino, Y., Homma, K., Shiraiwa, T.,
Liu, T., Kondo, R., Nakazaki, T., Tang, L.,
Xu, Z. The effects of erect panicle
genotype on plant canopy structure with
pleiotropic effects on leaf
characteristics. 7th International Crop
Science Congress, Beijing, China. 2016 4 8

H.

jany

11 HCEp AR AsE, UTARBRRER, AMEE, H
@> R4, M, A %'
A R ENLRE X SRR RILs (2350) 5%
ATEEROfNT. B AREMFH 242 [BliE
H2x (2016).

12. Olusegun Idowu, Wang Yuanzheng, #CH8F
W, AMFEE, Xu Zhengjin, HHLE.
ENTREIC BT 5 A R ERVE B R 1R 2 #E
HFORZMEIEICKTT H4F - INEIGE. BAR
VEW 4356 243 Al 2 (2016).

(XF) GFofh)
(PEEIA PEHE)
OIREL (Gt o 1)

L
I
HEFIZ -
TEEH -
HH
HFEAEH B
EPS DR

OBAHRIL (G0 1)

LY.
LR
MEFIE -
TR -
HH
BUASEH A
ENA DR

(Z Dfth)
R B DA

6. WFFEAHRE
() ez

H=3 2% (SHIRAIWA, Tatsuhiko)
FUERKE - R IER) - B
WIEEF S 30154363

(2) Wk FE 53R
ENTIE
ALK -

(HOMMA, Koki)
R ER - Bl



Wrzed 25 © 60397560

Q)W

PRI, (NAKAZAKT, Tetsuya)
THERR: - BEIEER - Hd%
W&« 60217693

(3) WFet 117
RIE#E (XU Zhengjin)
BRI R R - KFRHFIERT - 2%

(4) B et 11
s (TANG Liang)
TR SR - KRRIFERT « 2%



