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Research progress on limiting factors of plant photosynthesis and vegetation

productivity
XING Hongshuang"> , WU Jiamei'* , CHEN Jian'"*, SHI Zuomin'*?**

1 Key Laboratory of Forest Ecology and Environment of National Forestry and Grassland Administration, Ecology and Nature Conservation Institute , Chinese
Academy of Forestry, Betjing 100091, China
2 Miyaluo Research Station of Alpine Forest Ecosystem, Lixian 623100, China

3 Co-Innovation Center for Sustainable Forestry in Southern China, Nanjing Forestry University, Nanjing 210037, China

Abstract: With the intensification of global climate change, the increase of plant photosynthetic limitations in terrestrial
ecosystem has become the main internal factor to reduce the net primary productivity of global vegetation. It is an important
prerequisite that we understand systematically the limiting factors of plant photosynthesis for the assessing vegetation
productivity scientifically, alleviating photosynthetic limitations, and increasing the ability of plant photosynthetic carbon
assimilation. The factors of plant photosynthetic limitations were explained systematically. The responses of three limiting
factors of photosynthesis ( biochemical limitation [, , stomatal limitation /,, mesophyll limitation /,) to different environments
were analyzed, and the mesophyll limitation and its influence mechanisms were discussed emphatically. The quantitative
analysis methods and improvement measures of photosynthetic limitations were reviewed. Finally, the following suggestions

for the future research of plant photosynthetic limitations driven by the goal of improving vegetation productivity were

formulated: (1) Combing genetic engineering technology and system biology data to improve vegetation productivity; (2)
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The mechanism for the impact of stomatal response speed on plant photosynthesis; (3) Driving genes of aquaporin ( AQPs)
and carbonic anhydrase ( CAs) to perceive changes of environmental signals. This review is expected to provide some
references for further understanding and reducing plant photosynthetic limitations nd improving the ability of photosynthetic

carbon assimilation under the background of future climate change.
Key Words: photosynthesis; biochemical limitation; stomatal limitation; mesophyll limitation; vegetation productivity

T VEFIAE bl b 2B 25 ZR Gt gy A A A 7= 1 R BLOR B0 ), R bl A R A K I T B R AR R T
IR BRI LA S S A2 A R Bk % ARG A VR FIAMBERE RS S H £33 1y 23k N 48T 2 980k 2 i
Py, 10 FLAER A AR S IR R 451 2 5 L EAT T AR S L RN e G R RS R S 2R
HR AT ANy, H 22 A AL 3R (B A= FB BR il Biochemical limitation, 7, ) F1 4 K 25 ( BPSFL R il
Stomatal limitation, 1,) fEZM*  (HEEE B2 HOR AL BFTEE R BOFHE T X0 CO, ¥ HUR & CHAE Y 5
—H B R E— A FR il ( Mesophyll limitation, /) SIS (Mesophyll conductance ,2, ) FEFAIE X — PR il
R E TR JREEH] CO, 7R PIAMI AL T 1 SRR I R 7170 1,5 WA i HR 1k U1K I ( Rubisco )
5 CO, WA A HLAF 1 338 (R 46 i ROR AL %8 Maximum carboxylation rate of Rubisco, V, . R KH F1%
ﬁﬁi, Maximum rate of electron transport, J . ) R AR Y M RO AR R O A R ( PPFD-saturated net
photosynthesis rate under atmospheric CO, concentration, A, ) F 3= %A AL BR il A2, 7L FR i) A0 it ) PR ) 252
Wi CO, FEAEINT o 40 P A% I P A R B BRI R 2=

eEEHIAGE R — N 2 1R B oS VR IR 2 32 D S R L RE ) A BRI, 5
ESLHDEATE AR C4 HPAI L ) Mes C3 AR, e A P R AR X R M, 7 C3 Al
Pyeh SALE CO, AT R PRI« K117, Ot AR ) S FLARRAE 2 R AT A A A FL B il i 5 sk it 7, E i
A AL B A ACRHE R BFSE TS PRI SRS AL A A X e A AR F h CO, 9 10 5 AT SR AS 2 AR
M. AP AR CO,ZEREYIM 7 R B JBRIE ", HOXE CO, 4™ B 32 B BR il PR 38 A7 72 T 4 A R A4
RIERR R BN S S 2 B IR R 2T Kl i 2 F ( Aquaporin, AQPs ) F1ER & B filf ( Carbonic
anhydrase , CAs ) (1355 B M5 55500 A A0 DR 7 (9 s 25 1840 2 st Al gy vk PR B o iy a2 20 8k
E R A 3 B2 ORI PR B A5 5 8 Ak S BAR N FE B S AL Y 1 AT SR AFEH X, Rubisco 1E A HLIK T
“HE R X E CO R T AR A 4 A R BE DY 5 57 J5 IR Rubisco 5 CO, SN Y 38T 57
MR A RN A AL R, S de FE Bk [ 1A R0 =0 AR, ST AE R TR, FL /D i)
e, TR ARG A A AR A0 P TR BIR ) R 2R B e AT T TR T SR B2 AL A A 7 O ) B 4

ARSI I 53 B FE N AT A TR PR 2R A S5 0 58 )R | 2R e e b 2B A BIR ) | <P L PR il A4 i g BIR
Xof AN [P Ml o7 4 A P LB R G FH R ) 5 70 05 02 OB it , 4 1 S0 A 0 0l 5 A B il
K2 AR Ao H A, 3 = RS HE A A A 7 T 3R 5 %

1 RS ERN=FRFIEZER

YRS CO,RRMLEYIM G, ASIH Farquhar-von Caemmerer-Berry ( FvCB) M R G 4E AR LK |
AV FE & B Az A TR R, B FLIR S 9 CO, 3 BIRR il LA X A= 994k 2% ( Rubisco ) Fll/ 8 Ab 2%
(AR AL ) PR 9 AR AL BRI SR, 20 THE4D 80 AFACK  BEE YEAER " C S R0H AR R 4 £ 5%
HAMSE A AR TS LA RS KB E T BREDCATER RS =R R, Bk R R 724
RZE C Y CEERSZE] CO, PR CO, [ BRI s, b CO, 7ERE Y it e N I 4 1R B2 Bk T
SHFLFE (Stomatal conductance g, ) FIH P S 1 CO, [ 5E W ik A6 24 A/ 8ok & B shREde e >, ot
AVERTETTE B CO, NS FLH 8, i S ALAR DAt A S AL T s (LR CO, 15 5 7= Az B i 18
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RIS SRALTEE) WAL T S — RV AW B R X — i B4 CO, AL N A% 5 2 i Py i i BE A1 3R
T SARY BOR TS (R Z S AT, Gas-phase conductance, g, ) Fl CO, i i 41 g B ( Cell wall conductance,
g..,) JIE (Plasma membrane conductance, g,,) . 4 }fl it ( Cytoplasm conductance, g, ) | F %% 44 I ( Chloroplast
membrane conductance , g, ) A £#{AFE T ( Chloroplast matrix conductance , g, ) FIRARY HUETE (FRZ M BAH S
J¥ , Liquid-phase conductance, g, ) (CO, WAL T SR AR IR AL s P HIBH 7 B RIE R S ik R ) B e
FIAM- SRR BRI 25 JF B Rubisco PMAIFTA FOGAL AR/ s E Bt Fad B2 52 o, St (/1) ™%, ot
TRANGOE A MR A A YDC & RE T 0iR 55 A A8 b5, R 6B RE I ZEM BRI ) | LK e I () 702 ) | 2%
WBR SR B I 7= A AR S maR A &V P A = Fh B B 3 (A AR B ) SCFLBR i Rt P B A ) %
PRI R 58 25 1 i A2 L B 8 Ak, BE TS DG AR
L1 AARER

CAHPDLEAE A2 FR T 2 42 1R v i v 15 18 i R
(Electron transfer rate, ETR) JRALH K FIHR /K SCHE R H
1) 1,5 ZBERRAZEARE (RuBP) P4, S BO6 A ik [F] £k 8
SRR I B W Pk A AL BR 1) . Rubisco /2 i 1k
CO, [T A4 S SH R , [7) oy o 2 I S R v e 2 T A0l A 1
HH, Rubisco ) T PR B X6 A i R AL 3 R A A
L A 2 L E 1 F I

|
—1%7 Rubisco 12 R fIEXT CO, [ 5 7 6 1) 5% i B
e TR 5 CO, M O, U B KR | 3155 CO, Ml (7
O, 1 i R T 7 2 5 30 Rubisco i Ak M i e 28 1) 5 2 j@ k(g 2%0@(
wgEREEe, e Ca

COL M UL F I AHRA AL |- COHIE I . -
B 1 SEAERT CO,MMEmRE

M1, % CO, W BEBARMT, Rubisco 1915 1 45 7 it 2 52 Fig.I  Transmission pathway of CO, in photosynthesis
COL AP T2 B CO,MBERITHRD, RuBP o 0 i A B COL M g 2 AL,
FHEAMONPIRIE A ARG A, SORD) COM g st g, WIS, SE4045 CO, 5 AT
FEH— 2P T ETR A BR 06 A S R/ 2 (o) JRIE(g,)) ML (g,,0) ISR ( g,,, ) TS50 0 B I
JEIHE I AR DY B R COMRIEIY (i, Jflfin st COMIE . S0 Gago %1
BN, €O,/ 0, B LL ARG, A H] T RuBP FHAE R =R
DY BT R B R CO, NSRRI R Ak 3, T FL 43 53X Rubisco AT T & &
TR, X AT RS ARG A TE R BN CO, MR EE LIS B A R 3= T4, A AT BB 2 AE YDA ik IRl fL RE 77 88
RS S OK AL S W I RE T SR R T O TR R S A R A RE ) I E AR T, TR
TRBE A PREE T SRR FR R CO,/0, 14 Ll SR T 14 38 I i A8, M S B R A BE ) RIS TR
A Bl B 325 Rubisco IO ALYERE , B % IR 19 71 157, Rubisco R85 M 1 B4, CO, IK [ H 4 ( Michaelis
constant of CO,,K,) ¥, B F3 CO, FLHREEL ', 75 T RMRa &0 T ML & Tt Co,
FROERA , 8 TO 0072 Tt 05 e, T DR A BB, el — R R 1 ( ATP ) 5 R RuBP fY#-4E , TTT) Rubisco 167,
REARIRALRCR P> [6RE, 5506 MME H 25 538 Rubisco T PEFRAE, B L8R BE 11 FREDS s St &
B, FEOCRSG L (PSID) K LTI RER AL e, peah, RE DT SR A W3R b5 7 Xl A
i R AL RE ) 1 27 A — e 5
1.2 “ALFRI

AR NS A S rh BRI R )E S AL A R BB S 4 R B CO, VR
(Intereellular GO, concentration, C, ) B, SoH F1 AL 5 BOE & M 1132 BRAY TG eFi o AL L AL %
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FEFE 3G i R AR R Z ) AR A e, 2 W AL BRI R/ N B A8 A, FR AL 2R LAR R/ S B
e e AL I PR DAL AT, A TN A S5 A AT AR K A 22 5, 3 R0 2 S W A% T R
PRI AR A5 T A0 A8 A7 A6 T AR AR AL & A ) B IR DA K A7 4 24
AU UL A R ZBON T A 9 A — S8 B A v R B A SR R W, W44 R0 A< FL A 3R 852
O R B v T T AL, AL X A R B 35 A A A R AR 3 P AR B AR i
KAAFLFJE (Maximum stomatal conductance, g, ) T8 7EITA TILTE 2T RS T B REAESES R, Bl h
SALRE B R RALE AR (RIS AL BT ) AL IR B (F DR T2 i i B2 Ak 0 ) St [m) e, 113 X
(1) M IR =3 A A AR L 20 A A 0 W 7 S 5 A A i B B3 I M SR A B AR FL A 2 S R A R
FE JGRE JK 53T CO, R FE S5 PR PR (0 b 28 7 A 3 0 PR AR DT RT3 AL B, 28 <L RR i

Dw
—SDXPa,,
e (1)
P, +?A /Pa, /1

D, h 25 CHIKZRSAEZ P Y HEE (0.0000249 m*/s) v R 2 KM BEJRIEFL(0.0245 m*/mol ) ,SD 4
SALEE (8 m* R IRAL) | Pa,, A EKSILER (m?) P, o SALRE (m) o

T SR A ) S AL S B AR A RS P 2 —  E R AR LT 5T, MR S X e & ik R 1k
ey AR B AT AR R AL ) AR R ALKSF B maak R fE 542 Rodrigues ZE7EMIME ( Coffea spp.)
FE A VE BT b 2 B0, R 2 R i - ) L T BE RS FL R B, R OGP 5 o A i R BRI 1 3 22
BRI R 2 Greer FEAI 4G (Vitis vinifera) Ya& VER M FLIRHIRF I op o A5 3 T 2RI 455, & BRI 21 5
U Az RS ALER A 20934 5] 45% " . Hendrickson 2515 25 (0G4 VE PR SE th & IR i S fL G )
Xof Tk FEE R I 7 S A 15 °C LATF B A BT R B ARIRLAS R T 6 AR A A Il B AFLBR ) 3 5, AR AL 540
VR A REZ Y S FLXH B A AR AR HLAURE 33 58 A DR T8 D40 A ) 288 700 o A0 g I 424 7R <,
FLABRS P B B AR LI 1 B 2, S0 B A P G RE R AR B H oy B U 2805t &
it A R S AR 28 0 A LR U, 550 /0N ) S AL AL AR AR A R ) A5 L % B T A e e A ' R 8 e oy skt J3g 1401 (HL
Elliott-Kingston 45 & I A2 A YR ERAFTE X G, B8 0 A i AL BE U RRAR 5 AL A IE AN
AR ERRDY | RS S SR, R KR R 3 8T R i & A i E Kz 5
FEE AN, S O A P R BRI AR TR A R R DA AR R R A, S BULAL
RAFL G BE W/ A R AL BR 3 58, 4RI B CO, e B R AIK, e A VR F & 2 2 W R ikl =, /K43P
WAETT R A B AL T RURIT A FL IR BE B 0/, 33X BLRE AR T SFLY L CO,MIBE S>>, Campos %5
FEXT ML Capsicum annuum ) /K538 WRIFFE o &30, 76 35 K 3T 244 T, t A R L S P 3
SFLBREIE I e AR B R Y 2R S R AR AT T R RIK A AR [RIREIE S T 7K 43 e 2 XAl
Wy F AL S PR AR B AR, ELRE A K R80T B SFL R R i sR L MRS €O, Kk
JE R FRAG 2 S Y B AL B g B, AL AL B A X U A A R A L R /N A FL AL AR
A AT R AL R AR COL MR IR A5 N R8I CO, LR BE Ty, BN LRI,
WSRRE YA TEFIRE O L A BRI NS — i[RI IE SE T X — 4536, BB S CO, MM T, 4 R 24
HIPINT B SALB A TR AL — B E A E IR IE 10 3 1, 56 TR R S FL AL LU S Sy A
XFIGA R AR R 28 B O TR A %00 (B FLER 52 00 07 3 B8 %) PR 52 MR ML i) A AR SR A7 A AR, 7
BAREETF IR AT
1.3 AR

AR A R BRSBTS AR BT P 9 Rubisco FRAG A, 3R A H IR 4 L S
B CO, 338 52 BLUE T SE MR & VE P I B AR AR I BRI 7 ik R SR R/ 1 BB RAE S HOR MR 7
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JEERRVNEAEIRE T CO,TEM Fr MR HcE:, SRR AR D S R R s ik, 2R, S BEJE A
AE ELHEIN | T AR IR AR 1T 07 ik EAT AR S ARAT 0 UL ARSI D7 A U SS e 5 A RO ARSS & £k
PAATE BRI BRIFALR (P CO, ) B ™ e — A Ay BT 0 ™ | ik P S BE (Al S0 T AR A & ik R AL i
TIWIVPA RS SCEE AR, EAh, R A L 2E S K P A A DR R A IA R 2 S R 5 B R B DR 0
SREXT IR A PR A T ARG S AE AT i P R A s

T g F) R A A A DR 28 22 50 CO, 18 200 0 PN 98, 8 T 0 42 I 2, oA o pR R Af - 57T
SR A I DY BE A T B P RO 2 806 A0 M BE S ( Cell wall thickness, T, ) 547 o BT 1) 240
i[5 B ) i 2R AR R TR A ( The chloroplast surface area exposed to intercellular airspace per leaf area,S,/S) Fl 7]
211 it ] B2 %) I PR) 240 Jif 2% T B ( The surface area of mesophyll cell exposed to intercellular airspace per leaf area,S, /
S) A, WFIEFRWIANBE IR B S i PR 5 B S R DG OG AR, 9 i PR R S TEAH DG OG R 70 55 /S i 1A R
RIFMSEER, S PRS2 AR S8, /S BN ay K o, 5 P4 i iy 4 i i AL, 48 55 O,
PrEROR, BETRTRG N0 R B R AR PRI BRI T s i P B A A A R R R R ey epnT DL ks
CO, Y™ HAN IR S5 14 /K S B RIS COL 47 0 -k o A B R T 7 /K 3 2 11 SRR AR kg /N A3 1
RO HESR] , T LA A Wy A S B 1 , 7T R CO, 78 A W I8 (ISR S A B ) A 550 BBy e 572
ZITFER ] LR /K aE 3 -5 A AR IE A DG OC AR, Bl K iE B4 1 PIPT(PIP L) FI/KGE i & H
PIP2( PIP2) ffy5e) Fe35 REAS fil 25 B (I PRI BR 77> /K3 T 2 11 3 1k A 188 -t ] DA A2 a8 CO, I,
REAT I PO BRI o700 AR 3 o 2 B R A I RO A 3 3 e SR e S R R B A T R
AR TR IS IR A TR T LA 4 200 i O o T S ARE JBT 1 ) CO, R HCO A TR AL, 1958 Rubisco X CO, FYI I IR]
A, BETTAR o ik PR S B2, B ARt PRI BRI A 0 e R4 AN [ B TR I i [) T 280 P (1) 3R TR S0 E 1 B TR
PP 7E Py it PR S B s v BT e AR 5 A I e s ] P 35 4 1 s 4 ) 9 A Tk 1 T
T A o PR S B R, R BRI I 07 4 S5 e ik PR B B TE DG OGRS B T K T A
FIBRFR G2 A0, OB AR AR 5 it P e B 22 (AL A7 7 3 SERNIDE 2R ™ ) A 2 i A i i 81 R DG 1 AR 2
G (R R A B AR R 14F) 5% BARZ U R WY B Z Rt it o S B Y
FEARIR R (R L DD A A AL LA SR P Oy i AU SR A R AR 42

PRBE IR -2 RO I ok P S B R AT S PR R AR i P R R BEAR A 1, AN [
S AR i PSR X AV P R R s e ) AR TR0 N, Stez XS TR REBRAE AT TS °C |
10 °C A1 16 °C {14 £ AL 3, 3L R BRE o I 38 £ o T S 2 AR DG BB S R4 AL v P S, i
PR 005 Lin SEXHU R IT (Arabidopsis thaliana) #E47 T Y61 Tl B HOLEME B S BIE , & BB
AEE SR it RIBR AT 5k 35% . Kazuma S5 7EAS ) 6 IR B 2544 X0 2 ( Nicotiana tabacum) (1%
EAERIRET THTSE, A B 1A 5 B D i G PR AR A Rl A 2 7 A — 5 3 A8 A, i A PR ) 2 A S FIR A 0 '
YRR FZH R I A 88 TAY R LEE ™ FEAK S B a S R A I R i P B SRR, i
SRS RBREDEAE M FBE R KAy s 5 B0 ) 414 3 1 B ( Chloroplast surface
area, S, ) ARG, 4 BE JS 2 BN , /K T80 2 P FOBR BRI RIS PRS2 A R ZH8UNER CO, i, B0 YRR
il G He R TRIRE  Guo ZEXF AN TRIK 70 444 F B9 K AEAR ( Pinus contorta ) 12 A% ( Picea engelmannii) #8471
S AR HIBR G2 S o BT, e PR Fof v R P 5 B 2 B 7K 23 A A8 A 7™ A 3 PR A, JHG v v PR R ) ik
BT 5%—17%"" . S ARBRIR BE XY T R R R g S, R CO, MR EE R IR AR T R
JE b RIBR AT o He FI RO ST RE R R CO, MR T 53 HCO, 738 ik S 1A Bl RS st 7= 24 ik 28 1 5 |
A AT IR TR TR AE A A R AR AL R CO, i B U i i PR BE AR A A B
A BRI Pt PR R I o L i PR ASCPL RN A A PR 3R i g% 1 DG T Y BE R PR
T AR A I SE 224 e i A 20 M ZH 2 R R 2R A SR T, A TR R AR A5 1 ik PR BR A ot LU AR D K
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2 REIERRFIEES N

TERZHORG AT, C3 HYDCEVE 252 B =R BRI R 952 m 't & M BRI E 00 B AR E T
=R R DR 2R i BRI AV PG BE ) i ELAS W] LA 7 40 17 2 A OB FEL 4% B LAARAS Ol A FH B o R sk
o AR ALBRTIRD CO, 4™ HLPR i (AL BRI AT AT BR T ) X5 565 ik [R] A6 19 5T Bk 38 , X R A B AR ) 0665 Bk
[ AL B A B

H RTX AR YA FH R il 22 520 4738 5 AR P8 Grassi A1 Magnani B 5 kAT A = AN BRI R AR
T B AP R R R SRR A S5 COLHEE (the CO, concentration inside the chloroplast, C,) , %%
T, W5 S5 AN 3 o A0 e A 0 o | T AR AR O, 45 I A SR AS 0 AR i R R A He S 4
RUVOCHSE S Tk By — M, — AR IE 5 KAGRAF T WE , 1% 05 ¥ A 3T H Al 5 v R Ul B A 8 iy #4
PSR T AR A AR S ARAT T P R AT G A R R B R R R 4

FIH J AR R AR SR B N

An
g'"zc T x[J+8x(A,+R,) ] (2)
J-4%(A,+R,)

A, EHEFIEE G A (wmol m™ s7") (COMANAEMIER CO, MR EE (wmol/mol ) ,A, I €, H LA 1 i %%
J (PPFD) K CO, YRR ISR SSHI E AR 5, R, 6T IR R (wmol m™> s7') | JEIE IR A (R, ) Y
—L9T R PPFD 2 0 B KT CO,MRBE T RIS A, T 2 CO M, A Bernacchi 451 '™ BYBTSE,
25°C 4 37.4 pmol/mol 5 J KA HLF AL 4 (umol m™ s™") , #R4E Loreto et al. HEATAHFE

AF
Jf:FXPPFDXO[XB (3)

PPFD A A3 1 AR/ F, RS 1 B SEBR AR ARLRT PPFD KR CO,MREE T By IF 4 3R 5%
NeBHONEFFH] ;o Ry H WU R, BUE A 0.82—0.851" ;8 K B IS GREAEYC R S8 T HDG RS0 1T Z 1) ()43
Wi e, Bl 0.5

STRAEAL CO M (€, wmol/mol ) H AR 22071144

A

C.=C~— (4)
g

JeA A FHBR A R B AAB BRI (2, ) ALBRE () A PIRRA (1,) (1, + 1+ 1, = 1) BITHRATTR

glol
l,= aA (5)

(6)

gtot aAn
—X

g, dC,
ll?l: aA <7)

8ot +TCF

_8.%g,
gS +gm

8o (8)
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g M CO, MR FRE (mol CO, m™ s7') 5 g A AFLFHE (mol CO, m™ s7');94,/0C, K C,3E FHITE 50—100
pmol/mol [ A,/ Ce TR I ZRIREE S | I R vt Rl & 16 F I ShAS 5wt ) 1 ek 25

Grassi Fll Magnani 77 VEAE 8 R ZHORBE 444 T SRR NS AR 47 1 i AR AR 6 & 1E R =R B il X 26 19 52
110 BB N RO A VR S 2 R A M i i 5, 700 T ARG S B PR A 1R R
il PR 2R R AR A A 7 O i ] R AR, R It AR DA B 5T AR OG5 S B b AR W A 2 R AR AT IR
il kAT B R A T R AL SR A Rubisco 25 KR Y Sh AR 16 R 6 AV T BR il 72 54317
ST HERE . Deans 25T Grassi I Magnani B3 HES T PR 7 2ok T RO 40 (R A 35 A= Wtk 2 T 1L
RON A N BRI 2 S — PR T bR 38 A VR T B A B A S e e R A O B TR i 2
G e M A B X ) AL SR A S e R A C R 10 1 ARIAT, Deans S FEHE S B LR T RAL
R il A1 AR AR BRI , o PR RR Sl A o8 O B S 9 5594 Lin 2835 T Grassi A1 Magnani Fll Deans 55 %1158 5 15 %
SRR YOG A BRI R R 04T 1 0 A B 0 T AT AR R A T i PR BRI G, AT T R YRR
il , I A R R A R B X A AR B R i Ol R R T AR IR T
TYDECEAVE IR R R R AR A G 1R 2 PR B R A 52 g A BT 1 0T 20 25 A BR
K2R, AT A mdi g 2B 7 3R T 2T e

3 RESIERRBIM S ERTE

A X 4 BRON AN I B4 I AN A A2 A AN B 1, 3 siAR 0 G AR ARG U et 230 B SRR T A
Oy 2SI BRING TR AT AR — MO i, T A e A R B 2, AR xR s
PRI A B AR = BR ] PR 3R v A AT — SR 2 S BV A 9 1 iRy e R i R PR 3R 4 s i D6 & ik ) A e
(AT REE DR CHIES O AR B G eT 4 i A A 0 BV FTRSCR AR T ORI AT AR L RE R e [
FIHERS AL GEROR T TR B TG B 7 v FUR BOR 19 & e Ry e s A 6 & VE T, ekt & 1 TRl $2 41t 1
AIE,

BEPA TAEHOR P HATRGHE (S0 AT RREE AR i — B A A B ST 5 UG TE R B TP 2R S
WiHE 7= I IR SE 22 LATRFE A OCE R B SRR S A e A e 120 BRI, $2 S ot & Bk Rl AL BE T O 5 it I
JE A REA TARRIX —Fh SRR G VR TR A 3R, s D S/ I EOR ROT R ARSS , TRt CO,
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Table 1 Strategies to improve plant photosynthesis by targeting intrinsic photosynthetic limitations
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