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The research progress of mesophyll conductance
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Abstract; Mesophyll conductance (g, ) is the diffusional capacity of CO, inside mesophyll cells. It was regarded as an
infinite constant in research on photosynthetic process in the past. But results of relevant research in the past 20 years show
that mesophyll conductance is not only a finite value but also changes with many environmental factors ( temperature, water
content, leaf nutrient content). Comparing to stomatal conductance (g,), mesophyll conductance is a more important
limited factors to photosynthetic rate. More and more attentions have been paid on its role in studying plant eco-physiology
and the relationship between global climate change and terrestrial ecosystem. Processes of discovery and development of
mesophyll conductance and relevant research progress were reviewed systematically. The role of mesophyll conductance in
CO, diffusion process during photosynthesis was stressed. Tentative definition and value span of mesophyll conductance were
summarized. This paper introduced theories and mathematical processes of methods frequently used for measuring mesophyll
conductance, including instant carbon isotope discrimination method, electronic transport rate ( J) variable method,
electronic transport rate constant method, method of difference between intercellular CO, and inside chloroplast CO, and
method of initial slope different between A-C, and A-Cc curve. Advantage and disadvantage, as well as attention points, of
the methods were deeply discussed. Responses of mesophyll conductance to environmental factors ( temperature, water
content, concentration of ambient CO, and O,) were summarized. Relationship between mesophyll conductance and
indicator of long term plant water use efficiency ( WUE), 8" C of leaves, was analyzed and discussed. In addition,
application of mesophyll conductance in interpreting ecological strategy of plants was also discussed. Perspectives for the

future research on mesophyll conductance were suggested finally.
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Fig. 1 Micrograph of the abaxial surface of an olive leaf and electron micrograph of a grapevine leaf [!]
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REEFERZREHRNE . EREPFITER  ZEHF AR NI TIAT Vo WE 2 S
SEVERI RS o I, PR R R AR DB

IAh, R B EE R AT RSB NHEE , F5 0, XS A EYAR, mRER F2 2 TiH
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EXT R B AEY) ( Quercus canariensis) FIBFFE LR B, 2410 BE B 10°C F+ 2 20°C B, LA Py 40 5 J38 il 2 38, Ikt
JEEE 35C, R4l S AL AR A Bernacchi Z57E 2002 45t JHEL ( Nicotiana tabacum) [HFFE 1301 , X4
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BRI iR BE Z A, A A A TR BE X I A4 S BE LR R . BFSEREA, M KIR BRI BT, 4
W PR 200 B R B e (IR B BB AR B B K AE, T ELAE SR B RAB S , 2SR BE P v B, L P 4 i
BE(E T B R4 3 JFORT 5 T 2448 A K R B A AR A, SEL Ko R B 4 W i e A i I 9 0 G 22 R T
At i, Warren 7E 2008 4E X F 4% ( Eucalyptus regnans ) FIBF 7532 B, Joig 4 K AE IR (30°C) R 2R IR
(15C) 40T, EREHH P40 S B BEE IR i FH s s hnt'® , 1 Yamori 25T 2006 4F B 58 & B, 76
10—15°C F A=K 133 ( Spinacia oleracea) , FLM: P4 T BE 4 7E 20°C BHA B K, T 2 )5 BE& R BE Y FH ST T
REARS, T AE K 7E 25—30°C T A 338, Homt U4 3 BEAE 25°C iR B K, I, AR IR EE LA &5 ma 2]
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3.2 K4

ToiB SRR I [ M AN ZE VR 5 Bk (VPD) B3 i 2 1< 30 1 K W 1 2 2 B0 P 40 5 B R AR 0 2
Bogni Fil Loreto T 1989 4EXH M B ( Olea europaea) HIWF5E KB, & VPD (34 hn, Fo - R 40 i S BE B 2 %
1% ; Black % 7E 2005 4F-%} VG Jill 5 A% ( Picea sitchensis ) 4l 1 W BF 52 22 B , 7K ¥ th, £ M AR 400 Ay b 1A 40 L 5
BN, R, 4 R SR T R, K A P A I P 0 S B IR S ST . 4N, Flexas 25 AN
K52 Glycine max) FI{f E ( Nicotiana tabacum ) WIHIF 5T 3 B, %5 i 8] (L3 ) 197K 20 ol 38 ARG M Y 40 i =
) Roupsard 2575 1996 4% JLAMAZ I OB ST 26 B, AR 18] (JLR ) B0 7K 2ok 3 -t £ AR A 40 g - P
AT E X IE B2 A BT S ; Scartazza 25Xt /K 75 ( Oryza sativa)) (IBFFT 32 B, 508 H7K 43 e
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o REARM AR S ™ XA E T E ABIEIE ™ o Tk 20 XAl 4 - P 400 M 5 B A S 0t & BB 52 4
P2 R TA BT AR . FIAn, Monti Z57E 2006 £E %4 3EFHR ( Beta vulgaris) BTSN SR T AR B E5 53, BI%L
JE 87K 2 ivie T LT3 SR A D Y v P 5 0 5 T Galmes 2678 2006 4E % 4 % ( Nicotiana tabacum ) HIHF
FERBT, BOA WK S R AR R 4B S B
3.3 IR CO, K O3k

PsErp CO, VR Bt R A A S B B 2 e 5 7, P ST R W, A F [ /9 CO, Mk B2 38 hin 24 [ 72 B2 1y
AP IS, X SAE R K CO, M PNIRREEA %), [FA#E, Singsaas Z57E 2003 4EHIBFFT £,
KIXBEERI & CO, ¥k BE 2 i I8 R ( Lipuidambar styraciflua) | 3 Y 11145 ( Populus tremuloides ) J VU 2 5.
( Phaseolus vulgaris) F) M- R 20 B -5 BE AL T AR X 88 I 7K S |, 17 3% 3% ( Spinacia oleracea ) 18 ) ( Cucumis sativus )
TERIR S . ARRIR, ABH CO, KB MR B S 3 H |, M iy A 40 & B IR T AR fE AR KB, /)
UL AR PR A BT BE XY PR CO, YR BE R N2 52 1 22 R PRI 9, 4, 3R 35E CO, B BE 3 YR B2 Y Fp S B
] EARSLIG YR L B AT A EAE S

R, — S ST R B, B Hh R MR BE 1) Ot i M A Wy 1 it P 4 5 B, 24 4 S () 95 08 (R
B, S I P A BE AR S K (B 2R S e IR A B B B 8 R VR A O, SRR A i I P 40
JoE ST 42 U R A 1] DAAE T B, B R VR O, 51 A Y 45 B AR A IR T AR

AN, FE ) 9 I PR 40 B BE R 32 1 22 FLA R SR R I R e, i 40, Warren 2004 4E X #& W ( Eucalyprus
globulus) HIBFFEFRM , MMM 4 KA R BRI R B R it , Ho Y40 S AR AR SRR . s b, A
1991 4£, von Caemmerer il Evans §i& 3, Y H ARG BREH AR S FEREEMXXER™ KEFFRE
B, TCASE (A , 2R E IR SRR A A A 40 5 0 B TR B TS L A A
EHFEEE BdAGIIMER ™ s — SN EPERCR TSI, 8 % S SBUEY P4 S BRI
[ A, AL B P PO A0 M 5 B 2 AR 22 e IR IR s e, A, LI M R R A R B EE L AL
P BRI AR SRR RN PR R T S e A A I G A S 5 A 0 TR e e P 4
MR, S b, M AR — @ R B L kE TAEY M A 40P 3 BERTE L, TR R/ B EL, PO 4
i S A 25 T P SR IR ARE S5 1 B 28 A B PR P T 0 P i O B B, 3K R T B I S5 B DA R R R — R
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M A SR R B AR R R
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4.1 4R EE S A 87 C
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—BRE, BT CO, MR AT CO, , BT AEL i RS AR F i3 80 K T2 CO, , i BB 55 Rubisco
%A B AR R, U A IR CO, 57 CO, i HL MR T R S P& B L™ o B g b, ik I 40
H S B DCBBE— AN T055 KR8 BT LA 6° C A S C/C A% . T KR EBTFER I, CoRIVE
CHRERNEE, LM P4 S AR A 6°C WEERmME R, HLE,C/CUEHY 6°C /Y
— AT, T 52 M, Co/C, AT I 2 457 8" C RS . — AN, M H 6" C Ay Kk 5
FIFARER I —AT805, BD, A9 C/ C AER R B, MRS FL S BERE I, Wi 67 C AR, (E I A 28 B8 7R I 3
WO 7K 53R FIRCRIEAR , RZ IR o T— LB R B, A K 73 R FRRCR AR I, - PY 40 B 5 FE P AR Ak
WEFE 67 C KA 2%0—4%obAEAL T AL, ZERT 67 C SR 3 K 43 1) FA SR I8 56 R, B 322
YIS th % ek . — AN, IS E S 6° C MR HAEE"Y  Em R X, MY M E %
B BRI h &R ELZROLE IR, X s T AR 7 CO, MK, AR #b& 9 #ug iz
(KALBI A 3K X SRR LR COLMERE, 1M C, (5% C./C,) FAK, 53 8" C 3l (BME4 I A i
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