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Study of Relationship between Leaf and Photosynthetic Efficiency in Rice
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Abstract The leaf morphology of rice plays a key role in rice ideal plant type breeding, which is always concerned by breeders.
There are tightly relationship between leaf shape of rice and light. Improving the blade profile can increase leaf area index (LAI) of
rice and elevate rice photosynthetic efficiency, and then achieve the purpose of increasing rice yield; Leaf color of rice is closely
related with photosynthetic efficiency, stay-green leaves could improve photosynthetic efficiency, possess high-yield potential by
delaying leaf senescence and prolonging photosynthetic time. In this paper, we summarized the progress that leaf morphology which
included leaf morphology and leaf color influenced the photosynthetic efficiency in rice, analysed the mechanism of genetics. We
also discussed that how to make better use of the leaf morphology to breed high-yield variety by improving photosynthetic efficiency.
Keywords Leaf morphology; Leaf colour; Photosynthetic efficiency; Gene
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B & KRB — AN EE AR E MR, 2K FE
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WAk & e AR e T 2 AN OCHE . R
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nal-1final-7, 5S4 MhA CHAsI 1. ACL 14
AGO 7, HM-A7 5514 1c 2f1IL1 1. HAT, &kt

R0 v B HK AR T ]
Table 1 The blade profile that have been cloning in rice

(1) TR DR — R i o 5 A AR R T A S5 A RS20k
BRI EROR, HEFE w2 %
TREMNGHEAER = A m i B R . SLLL
(SHALLOT-LIKEL) & il Jv 45 ith i S 2L A, sl
1SR P ply T 3z Al T R A0 11 5 % S 3R B A
i, AR Tz Sl e PR A R A T O B A
TEHITAEF AL T R, R PSR 25 B i3 n

0| SERES Ft! YEH] 2 R
Gene Chromosome  Phenotype Function Reference
SLLI(Mh& 9 SI 1 s pkmy JAg s, b SLLL S48 Sl Moz il i v A 4 B P P JE T Zhang et al.,
i s AT FRBE N, MR It HAMGI R s SR AR AL B R, SBOH SR 2009 a
SHALLOT-LIK sll 1 mutant plants had 7 & IADE S VR i 71 5
El narrow, extremely rolled and  SLL1 deficiency leads to defective programmed
dark-green leaves cell death of abaxial mesophyll cells and

suppresses the development of abaxial features
AGO 7 (7KH M) B, R B AL TR, PRI S I AL FE AL Shi et al.,
A LK) FH Prolong time of erect, keep higher leaf erection 2007
Rice argonaute Upward curling of the leaf indices
gene blade, keep erect
LC 2 (K FEH Lc 2 SARAR A 1 A8 K LC2 Refig i/ NKFEIII /1, REW SGEAEAR IS Zhao et al,
i ff) Ic2 mutants have enlarged JGIRZS, IREIEABE 2010
Rice leaf leaf angles LC2 improve light and photosynthetic efficiency
inclination 2 by decrease leaf angles
ILI1 (HLH # ILI 1 AR AR K TEZRIE ILIL Bethnnt 1 £ 52, RNA T34 Zhang et al.,
SRR ILI1 mutant have enlarge J(®ffBEMUHER, DA LI ZED e i MEAR Y 2009
HLH leaf angles BT, 3K =
transcription Overexpression ILI1  could increase leaf
factor angles,but RNA interference suppress, ILI1 could

perfect plant architecture and enhance rice yield
nal-7 (4% -2k nal-7 AR A% nal-7 ¥l 1N, MK RE I EIARSE  Fujino etal.,
3)) nal-7 mutant leaf decrease TR MI/KAG L& 8% 2008
Narrow leaf 7 the width of leaf blade. nal-7 influence LAl and photosynthetic

efficiency via control leaf size
nal-1 (7% I 4 nal-1 AR A% nal-1 5 nal-7 (/ERAHEL, it SC8/KHE  Qietal.,
E5)) Nal-1 mutant leaf width (¥ THIBEEOR R W/KAE OGS R0 2008
Narrow leaf 1 decrease nal-1 function is similar to nal-7, influence

photosynthetic efficiency get through change rice

LAI
ACL 1 (& ACL 1 AR 416 ACLL Sl i sl (0 25 i, S2MAKAR ) Lietal,
FEA) ACL1 mutant exhibited an JE&R%K 2010 a
Abaxially abaxial leaf curling ACL1 cause leave abaxially curled so as to

Curled Leaf 1

influence rice photosynthetic efficiency
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Table 2 The leaf colour of affect photosynthetic that have been cloning in rice

23| P ERES 1EH BI% 275 3Ok
Gene Chromosome  Function Pathway Reference
CDE@M)(H &M tRNA & 2 CDE(t) 247+ 22 tRNA £ Ji i RS g5 Beren Liu et al,
R A]) Cdel(t) gene encode glutamyl Trna Chlorophyll 2007

Chlorophyll deficient 1,
temporally

synthetase

biosynthesis pathway

CHLI F1 CHLD(3:% T 3 CHLI #1 CHLD 4wt T2 G | 1D W MHEREGMIEE Zhang et
AT AN D ) 5~ Chlorophyll al., 2006
Chlorophyll I and D CHLI and CHLD encodes Mg-chelatase | and  biosynthesis pathway
subunit D subunit
CHLH(E B F#Gl H 3 CHLH Zift Bt 5y v 2 5 H 1Ak RS g5 e e Jung et al.,
W) CHLH encodes Mg-chelatase H subunit Chlorophyll 2003
Chlorophyll H subunit biosynthesis pathway
YGLI(M 4t 2 & kg3 5 YGLL %Gkt H, X% Chl 8 MR ES @R Wu et al.,
5)] Chl 1T A0 i 1) B st 1 15 Chlorophyll 2007
Yellow-green leafl YGL1 encodes various chloroplast proteins biosynthesis pathway

might be feedback regulated by the level of

Chl or Chl precursors
OsDVR(Ik LMk Ji B 5t 3 OsDVR #fith— AT D REMIIE LI 10 JRESE AR A RUsR R4,
Z5)) Chlorophyll 2009
Divinyl reductase in rice OsDVR encodes a functional divinyl reductase  biosynthesis pathway . Wang et

al., 2009

0sCAO1 1 0sCAO2(H4¢ 10 OsCAOL 7EM% % b Gt FZAEM, 4 % 1 3 & 2 Lee et al,
2 a Il A OsCAO2 A figfEME HAT(E TR Chlorophyll 2005
Chlorophyll a oxygenase OsCAOL1 plays a major role in chlorophyll b  circulation pathway

biosynthesis, and OsCAO2 may function in

the dark
NYCL A1 NOL(M4¢3% b 1 NYCL Fl NOL # /&St b i R EE R, g 2R3 Pfdiddt Kusaba et
0 5 B R) i e e O S G D Chlorophyll al., 2007
Non-yellow coloningland NYC1 is a chlorophyll b reductase gene, degradation pathway Sato
Non-yellow coloningl encodes a membrane-localized short-chain et.al.,2009

like

dehydrogenase/reductase
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gk 2
Continuing table 2
KA Jetafh YEH b 2230k
Gene Chromosome  Function Pathway Reference
9 SGR 4l AMONFERIRER, M43 MR RIEMAT:  Parketal,
SGRL(FFLEPENT)T) RS (K e RoKT Chlorophyll 2007
Staygreenl SGR encode a new chlorophyll protein and degradation pathway
reduce Chl degradation at the transcriptional level
V(UKL IRIL )5 6 V3 Gty A AZHE AL RN A4 J5 R W25 R B R 3AK
KV H g A HE IR V3 encode the large subunits of ribonucleotide  #:4% Yoo et al.,
Virescent 3 reductase Development and 2009
differentiation
pathway of
chlorophyll
SUKEZBEZ R 6 ST1 i i AL AL R i Wl /N MY 5k M EE kR E fAr 4k Yoo et al.,
PN FE 2 i i [R]) ST1 encode the small subunits of &% 2009
Stripel ribonucleotide reductase Development and
differentiation
pathway of
chlorophyll
ZN 6 ZN Gt —FhoRERL G aE, MR ek kR Mt Lioet al,
ZEBRA-NECROSIS LR R RA AR P 2010b
ZN encode a thylakoid-bound protein, and Development and
play a key role in the photoprotection of differentiation
developing chloroplasts during early leaf pathway of
development chlorophyll
OsGLK TEG AR AR 6 R, OsGLKL eI  JiUi%fs 5 it Nakamura
WA RE, gk kBB —4  Plastid-to-nucleus etal., 2009
B AN RIS signaling pathway

OsGLK1 regulates chloroplast development
under the control of light and phytohormones,
and that it is a key regulator of chloroplast
development
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