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Abstract

Rice is one of the major food crops and its increased yield is essential for human survival. The
main way to increase the yield of rice is by modifying its agronomic traits, such as by increasing
the leaf angle to change the leaf area that receives photosynthesis, thus enhancing photosynthesis
and thereby increasing the yield. Leaf angle characteristics, as one of the elements in building an
ideal plant structure and as a determining factor in high-density planting patterns, are expected to
contribute to the enhancement of yields in Green Revolution varieties, with far-reaching implica-
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tions for both agricultural progress and food security. Nutrients nitrogen (N), phosphorus (P), po-
tassium (K) and zinc (Zn) influence phytohormones such as oleoresinolipids, growth hormones
and gibberellins to alter agronomic traits such as leaf angle and ultimately increase yield. This
paper provides a review of the effects of nutrients on leaf angle and other agronomic traits, and
provides some direction to optimise rice plant type and increase yield.

Keywords

Nutritional Elements, Agronomic Traits, Yield

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

EEPN AR RS, ARG EFR RSB R MY EKT BT FREN T EG R
(N)~ BE(P). HHK)FIEE(Zn)5F. K2 BT I IAEER £ ( NO; YR (( NH) )2 S S I E (N 1) 22T
o NHj B Tl B 02 55 L (AMTs) AR B B4R U ElE i NOy IS JRAEA R AR 8. 285, NH iE—20
TER E L & /A5 22 & AR (GS/GOGAT) FIMEAL 1 F R B R N &R [ 1] B BT A 4E+F IEH
MGV TR ORZ —, EEDIEKRKEEREUAEES RS BE 2 REENER, BoRteEe
MR ZESRAEVIMFEEITCRLZ —. BIURNRZ 2 F8UES RGEVIF AT N A R ot R
EZ BIMAG . BRIVAEATIRA (2] [3]. H#oCREA SEYI 2 ARG JFE B VE VR R, R EAN IR &k i
WAL, DU E T RN R R, REEDNEoTRm WA HE, JRE S REEY RN 2
FREE IR . AT REAR s Fr b BRI RS & IR V& 1, I ThRe it S &, (REEROK S
G R A RS N s 4] (5] [6]. MbAh, ETERER. . WL W B HEEYRA S ERD, B2
R AR E R A GG T L R IG R . YHEBZAEE —FRE RN, HAKKEIERSZE
ANFFEE S, FECORE A R UL RSB 710  &A &R FE7].

KRG L R B A B PRANE AL, IEEEEH L MR EM RS, R EER T,
EARREIAEK R EE R REEEEN . KRB A ZIRKRE v 52 s f, MR R
Wi K ARG T AS BRI F BEMR 2 —, R AR R BRI A% o SRR IR /K B IR B A R T /KR 1) s 7= T
WKFGWE FrELSL, WA IR, AT BRI S S 28 AN 5 B0 PR T NS a3 n, R e 2 ok
R GTYR IR R[8] [9]. ARG I 1 K/ B2 RZ e FC b T AR 45, AT RS SR I i e B 80,
SRR B IS Y LI R BE GOK R T M A, AR TR . AR N 2
FRZREE, AEEDERSENIFEYMERRRE. EMERET, FEHMERNE. AKX, i
FUEANIZ B EAER oy e iy =g s 530k, AR RS, WA b AR
558 JEE AN K R 0 2 KPR B S5 2 S /KRG I 1 e f IR/

2. ARFEFRTEMRIR
2.1. BEMIhEE R E SR

BN P RS U EWIIEREY, REDKLFLRL —, HHEWTER 1~3%. ZREHEYE
WHEZINEM, ERMRE AR LRINEATTR, B2 R SR AR K 3 41, 4
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AW Bl B2, B6 %), HFF. BEWIMINR AR M0 RS FEEE 2§ (W ATP. ADP)f L
FIRGH 5 AT I, MR AESTES S AT R EZNS S,

TP 32 BT LI EHL R (SRR AL . WANER SR 4 i) R IUOR KA E LR, A 28 F b R
M EAEIERINR R SEER . ZEMMAENNEZEBRTEMCNEZEASY, HilfEaSmEy
Z W R B 2 NOy DhRe il A E B 4 25, 4% NRTI/PTR (Nitrate Transporter 1/Peptide
Transporter, HEREEZE A 1/5KH#ZE & H). NPF (NRT1/PTR Family, NRT1/PTR % ). NRT2. CLC
(Chloride Channel Family, 5% 1183 %) SLAC/SLAH (Slow Anion Channels, 15:3# [ 5 1B 1E 8 H).

TEENA B EIREIREE T, =S YA B FOE N NO; 18 R —— R MfiE KRG 5188
Mz 255, b, EEAEIE R4 L) NRT2/NNP (NRT2/Nitrate-Nitrite-Porter) X 5 A% 0, FEAK NO;
WP IREE N A 5 5 AR L PR hARUBE AR 2 B NO; B m) A RORUR JLR I T g SR AN 12 R 40 NPF
FER G ES, MR NO; IR AL T2 BE Rk B e BER R NO; « BRARIX 2 8#4i2 RAEARH )
W NI4T, A YT B R R = A B I A A T IR R FE AT 10]

KM BRPAED RN G, ERRN AR RN E A REGI, R, W52
PN g B s A< P v b VS U s R N7 N8 v W Al S e [ i B S A R B p ey aata ) oW e el
T PR J AP T R R AN R L s B2, TEMM SRR RN IRIE R B 1E R, AR 3h it — D AR

2.2. BEYTRERFEE ST

W2 T A e Rf IE R AL G S TR e R —, EMEMAK R E R L B o f v B 556
HEMEH, BoRBRYMAZAESRAE LN EEIRRZ (2], BEAAMIZ KAZ IR S S 2
=, XPHEAAE A G A SRR R AL B G A E A s RN 2 5 TR AL B A TR R U 4 B A
WIREAS AT Bk (1 s A, B2 5 88 =B IR TR (ATP) & 8, 2 AE AFE R Y RE R M iix 4l
HRe R A BB AE . Bl @ % RGN, S 5HMIEN SRR, IR S B AW ik
FEWE . VR R S AN G G . E RS AL, K EEISESREFVIRE™ T, ¥
1e) S0 5 9D B At AE 3] o

FI RiRE 4 T 4 % B0 A 1 4% 35 25 1 (Phosphate Transporter, PHT) %) 5 N5 Jk: PHT1 .PHT2 . PHT3 .
PHT4 M1 PHTS [11]. X6z & @ i [0 A BT RI2 o B 2R e AL . 4 Fn A 2 b .
T 18 B L AEARE I AN [ )32 o0 A, FCE5 A 22 BEPE R 2 2R 00 A e U A A 6 & A AN PR A FH T
BT, RO T e S N AR 4ERE B I AE KR E - BB, ol X e s s A m Ll
SIS R A IR SRR A L R AR A [ 12]

2.3. EYTRERFEE ST

PREERYIN B DI REAHE: 1) HEALERIEAL, B0, ZEVMAN 60 RAMEE T M B T1Evim i r), H
o K B IR R 2 S R RS S AL 2) SSRGS E, RS T RIER T SR ARG
BERVETE, AT PRI FAC R 3) mea - icki: 4) HESIREACHT, TEAE YA A ek
G E, (R AN R S TE R S) REEE A G, MBI E NS M o BRI, I
B B UL ZIREZEAER GG 6) HREYbiEtE, M E5EMAEKEKE SR, nd
FARE SR AT IR THE D HRAE B 2R a A B ), RE G iR N R L 5 B 0 H S KT

HArfEmyh RN K iaEARBELSA 4 25 KT/HAK/KUP (K" Transporter/High-Affinity K
Transporter/K " Uptake Permease, K'#%ia 8 /w5 Al K #%ia & F/K TRSGEZERS) . HKT (High-Affinity K
Transporter, fa>E M K#i28 H). CHX (Cation/Hydrogen Exchanger, FHEF/H'x [M#4i2H ()M KEA
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(K'/H" Efflux Antiporters, K'/H R [AI#5188 ). STEY SR RICHLEALL, HE2W0 R FEAAEAE
AR R GE: R M SRR KRR SE, B ATTA] LAy Sl X I B RN vk B 1) KRR, PRIEAR )
X BTG 2R TR AL o

2.4. FEYRERFEESTIX

BERMPDLFENEFRITCRL —, FEReA . (R NI BRI & R, W SERE ) 425
. MAREMOAAEKKE: NS TG Ao FEA R, TS SR I REIAE H B 2 R 5
AR AE SR S SEMEORMER, M US5EYH SRR RADCEER, REEY 0 R
BHBG AR T 4ERF AR R4 M S5 54 1O AR S DIRE M s B, mT DACRY RS B AVAR P 4 M fiss s 3% 528
TV BTIS I, SEm A% B8 70 2 (IR AT, U T AR Ak P ot Bt R IR WAL

TR N B R S OB T % P 85 A, Horh Zn 708 8 B FR B 18 B IR B A X B (Zine-Regulated
Transporters and Iron-Regulated Transporter-Like Protein, ZIP). FHE ¥4 B¢ it T Z % (Cation Diffusion Faci-
litator, CDF) A1 P1B-ATP B 5 ik HMA 25580k . ZIP ¥ R A S i she B Rar i, HAE zn®*
Wl iz fnid B B A AT EARKIER . BARBUE T, 3 ZIP R 16 M, Hdh it 7o sas i
AtZIP1 R AtZIP2, A5 )58 LT O AT, b3 0 ) Zn® it USRS Zn®'/Min®* 1
W[13]. rEKRES, ZIP FEMAE T 17 AR, EEA S Zn® (s TE14].

IKAE AR AN B 70 25 IR IR = B s P R QA7 . — D T e /KRB SR ot 4 398 oA 2 1R I i &
BN AT RN, 53— T I8 A P v T it e S P 7 TRk AT B R [15]

3. HRAFREZERMRARK
3.1. IKFEM R AT AL

IKAE I S AL KA I P 2 0 S M R e Fi (R0 A SN KRB Iy £ 22 ] Ao JRe A1 ) S B 23R
o AKREARKKE KRS, BRSO KRR A 7 A AR S2O6 LR B R, Gl E L
PO IR, TS RS2 G I AR I F Il it 8] R, 3 AR PR (B0 e 1, E TR B TH /KR M- T AR 4 £k
ADEREM IR, (2L E1E R KA N R 16].

SIS AR T P T D) 3 2 AL 2R 5 B ) AR R R T R 7 2% AR

3.2. HEYIHFEXKFEM R AR

3.2.1. HFEEAEEEKEHRA

WER N IRII A BRECE (5 5I81%, KEr# s B RERIHJe fy, 5l &M & M oo 2 e 2= A g
(A SR N[ 17] . 383 F R AR IO AE AR BR (AN R R P24, 45 A SM il - B B A B R 04
WF9E BRACE Y, S BR B4 & ER AR 18] [19] [20]. 33X 132 25 o g e PRl 2238 1) — b R A
RBEATHIE A, T LA I X I A A B R BB N2 . B, OsDWARF4A A2 BR & RO FE 1) B
B, HIBEMIE G IR dwarfd-1 AL TEFAE RN R B, A IS RETE 2 25 FE PR IR BT 12 kbl
Fei. BR S SIBAMZATZER OsBRIT (ERGEIABAR d61-1. IF [ Y42 PR Bl TP il 3R 08 1) e Jk
IR OsBZR1 RNAi. 1E[MiAEE K DLT 54K dit LA S i 5L GSK2 it RIE Go-1 S H#
ROV I AR N R A [21] [22] [23]. MHSHE, IERIE BR A RE#E (5 5 845 10 5L R 24 12 389,
filtn, BR & BRI OCHEEL R DI BUE I RIA M RAE m107. BRAS 5 IEHHE DLT it Rk i 5E
X % Do-2. BR {55 @42 5K GSK2 [) RNAi f# 5K K & Gi-2 [22] [24] [25]. IXELFLRI R, HiH i
S PR A A I A f AR
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3.2.2. EKRIBIRKEH A

AR FR T IR R A K B RIS EEAE A, I B AR KR A B B (S Sl S 5 5L
IKFEIA[26]0 OsIAA1 Gt — 5 199 N EERR I K IE R, i RIK OsI4A41 LR R Os1441-015
HI OsIAA1-024 A FERT A e f 4R PR B AA HR 24, LN BR A RRUEAE 3G 0 o 3@k Ar I & 30, OsARF1
LA T-DNA F AN R R 22 S50 BR ZARGURBE TR, REaRH TAKERE SR NER A5 TS
SIS FER, FAEH OsIAA1 B 5[9]. MRIERIL, OsARF19 {ER—FF A K RIEMN A7, HAE
PRI AR 2 AN R G RIE, FREAKREM BR (R T, HREESEENN. #t—PHs
WA RRY, WREKFEKRR OsARF19-01 [HEM ZIH BRI A0 DL BB A FE IR R 2, X
VL] OsARF19 TEV M 1 #7 B2 J7 T BA S8 E 271

3.23. RERFAFFIEHRA

B 7SR R A IRRIAE K R DAL, AEREEEN T AR RENES — e ER. i, SHR
FREW, FERERTRATAAEPREEZEMAG, HHS BR ES5FELHER. KA F 68
FF /KRG el i@ ] BR A R RIE, FARHEYIARN BR RIEKFE, M0 J& M KN 28] 5
— 5T, S N ER A S S S SRR AR R R AR AR G, 2 T BUKFE Y1 I3 H I IS A 39K 1)
FA29]; R, SRR SEE TR T SPINDLY (SPY)I5ARATR 4 5] K& M A £ EEHE K [30].
R i ) 25 R A, Bk IR R AR AR

4. HRRE

B L RN TR E K K G R R BRI E L. — T, AR R & EZ R
BAER. B WAL TR, REEFRCRELHTEYEER, SeEEMRERRS: T,
EIRTCR MY R AN . A F O R B PN SR 7 T FOE I P A R 4 A i
IR R T R T KRR T A SR AR EVEIR, B IR B KA R H . A T e R R
PRI A SRR AT, R &7 EL PSR iy /N mT DAB/ b i e 22 T] AR AR ELIEES (A s Rl e k4
I/ BH D't B DL IR IR 32 6T AR, TGN 7R DG & BURCE IR 2R, BE T /K A
PR3] [32]0 XFOKREM S, HIRIRIEABEIR L, AT KR e R, BRI A A LA (1 mT
RETE, IR A e & RCR MR AR . R ik = = S 800 L.

LREPTE, fESKbrAEr T, MAZRAEE R E KR TR R, S IR, EER
JROKFRE SR, RSP R A B, B ORAE A SR AR BT NG 3, A e v LA A 2, sl 2
L T1. BeA, ST I A R TR SR T v P AR R b i) B R R A e e i A B g,
LA SRATE TR A ARSRAR M R T R PR AR £ 2 4 SR R ) o
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