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Abstract

This study investigated stomatal conductance, photosynthetic rate and
chlorophyll fluorescence parameters of Morii oak (Cyclobalanopsis morii), Nanban
tanoak (Pasania hancei) and Arishan oak (Cyclobalanopsis stenophylloides) in
response to simulated water deficits in the greenhouse of NTU, Taipei, Taiwan. This
experiment classified the medium water potentials into three levels: non-stress (C),
middle stress (-90~-50 kPa, M) and severe stress (-190~-130 kPa, S). Three levels
were performed for 1 or 2 months and combined into five treatments of watering
regimes (CC, CS, MM, MS,; SS), and'one month réwatering followed. This
experiment was conducted from.May 2008 to October 2008.

Result showed. that the relative growth rates of both heightand diameter were
differed significantly between control.and water.stress treaments. The most appalling
injury was appeared in Morii oak, the se’jéjhgs died after 2 monthstof severe stress.
The leaf length/width ratios in three specie'% were significantly increased. The
concentrations of chlorophyll under stress \;a;ried according to.species, which of Morii
oak and Nanban tanoak were-décreased significantly whether in middle or severe
stresses but of Arishan oak were decreased only in-Severe stresses.

The net photosynthetic rates (P,) and stomatal conductances (gs) were decreased
in the stressed seedlings of all three species. Significant differences of water use
efficiency (WUE) appeared after two months of severe stress in Nanban tanoak and
Arishan oak instead of one month in Morii oak. The fluorescence parameters, F,/Fx,
F'\/F'n, ©psn, and gp, were significantly fell depending on the levels of water deficits
or the lengths of treated periods, revealed the decreased activity of PS II; meanwhile,
the rising of NPQ quenched excess energy to protect PS II from damage. The dark

reaction parameter of photosystem, R4, showed that more carbonhydrate was
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exhausted. The photosynthetic rates of stressed treatments were decreaded due to
decrease of gs, Vemax and Jmax, which indicated both of stomatal and non-stomatal
limitations were occurred under middle and severe stress.

After rewatering, P,, g, and WUE were partially or mostly recovered in stress
treatments except that the seedlings of SS treatment of Morii oak died. The
fluorescence parameters, Fy/Fp,, F'v/F'm, qp, @psii, and NPQ were recovered according
to the damage caused by treatments. The recovery of Ry was affected by both soil

The performances of Vimax and

water potentials and the per51stent pﬁﬁ’%tg
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yield, Fo) » [FHE oLk frufed - T & o [ &ﬂ’ﬁ* TFBEAIPVYTESL (saturating
pulse, SP, 5% 3,000-10,000 pmol m? ™) T il Qa Pl BERIRL » S PS IT = fiep 1o [
Floh = F—%Jﬁﬂ PP L“fﬁﬁ IERBNRLE( R = Tasrais I 1 EHE (maximum fluorescence yield,
Frn)> (YRGB PSTT ™~ T U\FVL"ELJ“ H4EL o Fn ™= Fo V= fiffi Fy (maximum
variable fluorescence yield) == Eg V=il (F,/Fp, maxiinurh quantum yield of PS II
photochemistry, maximum PS 11 php‘gochemical efficiency) §! [J—f&ﬁ‘ \_ﬁ Ak f “%‘Wgﬁgj‘:
(Rohacek and Bartak, 1999) ..'ri— |
’g QUTECEE S BT FISER ) T (ligh‘t adm-ﬁ'é) £l X B Efl%i’?i* ’ W‘FV = A
T ﬁ@w [ 9% (actinic radlatlon- I—J 80—3130 umolm s f T HER S R
v 4y 3y - R
yield) » [F%ﬁﬂjf = Iﬁltﬁ}@ﬁlzﬁi_ﬁ I/ngl_hlfﬁlaf[lpjﬁt [~F = g ] e T
P 20 P il > T o 250 1 TR S (Rohigek, 200) -
= Eﬁﬁ'ﬁrﬁ o R T [P PS IR sl s BEE & T [ [f)ZEA (= WTJ
R TR 55 pH F3% (pH gradient) [f fRlx o KRR (2 ﬁﬁfﬁﬁ:ﬁ“ JE

f<if]ff" (non-radiative energy dissipation to heat) S f {1+ F’-}‘ﬁ%} 11 [ (= (LHCII

[gg*“;‘k‘i‘{—ﬁitf*}l“ F; (steady state fluorescence

phosphorylation) x> PS II ™ /[ 1-= U4 ﬂjrﬂj_d ° ’?aﬂﬁﬁj?ifg@ﬂlﬁ@@%{ RS e
' 8 £ F'y, (maximum chlorophyll fluorescence yield in the light adapted state) > LFHE%

PS T1 9% sk 2 B (@=0) » [ FIEZA S T35 (@0) o 7
F'o<Fin : F PR35 T ﬁ@F IR FTJ > imtn Sk (far-red radiation) F{Zl Qa

= J?y (qp=1) > HZ[ F'y (Lichtenthaler, et al., 2005) -



-I”F\[ ] FF”%‘W%@%BWE‘ o ST =y T

1. gp (proportion of open PS II)
Q= F.-F F.-F
’ I:'m - FIO I:'v
Pk PS I el 1Pl W2 P sk [ ST [ L5 > 7 R
o ﬁ [EH [SPA R OF] R F5 ”ﬁf’E'Jiﬁ? fﬁ,g,T PSII [V Qa o i H & [ RpVESf]

B Qe £ PS I gl - g BRSO - 22 PS IS g1 st 1)

TJ (Fracheboud and Leipner, 2003) © HI B9 qp B PSIT R~ spf 1oV 3@4 ylgtl
e

Qu 5 fEL eﬁ'!%ph = LTS o B
Ep

Ay Jﬁan P e B
(Maxwell alﬁ__j ohnson'I 1 11.-;
2. F'JF (max}murﬂ-ﬁﬂ‘l ic efﬁmmif-PS ?"\ g "-'."'
L] l L -
i | F! = FI (i
F'/ F' g
& ; m~
=]
E%LE'FJ{* PSII | lu,iFrJE [FI frok
ﬁf[ﬂ Fuﬂjﬂi{ i;ir‘ (llgﬂlﬁt hqj‘vestlng
complex II EﬁﬁﬁéﬂuPS = (R~Q§enq st and Kooten,

2003) - 'r;:',; {r—'.'.-" ks - G%E*"

3. ®pgyr (quantum yield of PS 'ﬂlgpt;.la}photoche a
o, li'. ;_ L =
F'.—F

F,
RES RS e B P (ST E= ] > 03 PSIL A gl T3

I ™ BRI K A2 1355 > ] s/ Flpxap © @psi 97| 01U

SRS BEE Ga ) FYESET (p) - 1) TR e A BRI BTSSR

q)PSII =

(F'/F'm) (Fracheboud and Leipner, 2003) - §/2% qp IV = fI[=" B30 ﬁfﬂﬁ@ im E>
HES B (S FORIAE RS B (ORI ERLT S 5 25 A 11

= (Maxwell and Johnson, 2000) °



4. ETR (electron transport rate)

ETR=®,, x PPFDx0.5x0.84

PR T B PS T RS SRR o 31 Opn ORI TS -

PPFD (photosynthetic photon flux density) £k Efﬂp@ ﬁ B0.5 PURUE T @%’;}‘

R IS A = ngrx'xj [ 4 #7% PS T2 PS I IS5l ik 0.84 HifxEsd-nare

i FORAERIEB PPN 2RE ] 84% @R Pl (U 5 =9 [ F] (White

and Critchley, 1999) « Cs fif5L ~ e [OF i 0 2 PRCLRIBL D 9F » 847 [

PP b SRR e T Jﬁﬁmkﬁg%”_ 0 ,f" Jﬂfﬁﬁ IHOEFEEAF= > [
R J{_@ EVF’L ’ Fﬁiﬁ% (W FEER yﬁ@t‘:ﬁ“ (levg‘r 1999) ° T [ EJJ‘ i

H @f@:ﬁh«\w I A (5 vﬁ:« : lﬁ@f K TS

Eﬁ}ﬁiéﬁ;‘ﬁaéfgi [ ke

-lu"'-%-:.j B [l ’rﬁgﬁ‘ﬁu

C [i”%w b= i etal., 2 “
‘ ™
: % |5
5.NPQ (non-}z-__otoéhe =
s ' o 2
NPQ = 28—~ Ao Py
Q ,-F.,m II-I-'I"! A ||._ =

A 7@{!15 i %"_{} [F[?F' [P, %
B4 ¢ an- (P Fa)(F eﬁﬁﬂﬁ‘/ 3 Fn i SR I au )
SN B AR ﬁgﬁ}:}: r (;-'1 I I&PQ pulgm‘ﬁ . T” R0 E
IR T AL A ﬂlﬂ T§‘§=6 535% FT (Maxwell and Johnson, 2000)
FEA (ST TR RS RN RL AR
EEanbNy o “Jm}aa_@?ﬂiﬁjﬂff s :E[puﬁ Jie F;aﬁ FEEL NPQ B
oo {0 T 50 5 TR O iSRRG PS TR
FARPOHFNE RS (Rosenqvist and Kooten, 2003) «
(+) A-Cifllise
AR (3 (0 A R BT R PR i~ 1
B S S B SRR TR, B BT A [ R PRI CO, YA B

_"'l
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[i1 A-Ci fl156L (Long et al., 1996; Long and Hillgren, 1993) o A-Ci {364 kLK <]
B BT A VLR Y COL IR FLIRIEIEL A (29 sk < 557 Ay il
AR RIS COp 38 ™ B (B 1A AR p IS 5 - AR

Fe (B gl o B = A S0V RIAURSE R FHET GV Bl (Long and
Hillgren, 1993) :

C,=C,—A/qg
G BT RIR CO2 3 » Co FL N5 F[19 COL 3%, (ambient CO,

concentration) » A F5t 7 =5l (CO; assimilation ratc) - g £ COL 3% " BRI [
#17  (leaf conductance) o Fhf1_F=V k] r 1\Tg”ﬂmpw,@%@ (9.C, R Ce F IR
M Ca AT AL £ T el S E R ’F‘iﬁdﬁ CO, Etfi?ﬁﬁ@rﬁ%"?Uiﬁ%E'[

—

FY 7T et (boundary layer) ~ 3+ 13 (gs» stomata conductance) B AEE (g,
mesophyll conductance) HYEYEY ¢ jf%“ —iﬂﬂj "%?g‘%@ﬁ; =R E[ FHRE] 0 Sa i

P EERR > ST RS Equ}Fl w n?[ o B > C; 7 SRl e f]fa
CO ™ > M2 ﬂ?ﬁw—ﬁ%]l” i F’ﬁﬂﬁ}%ﬂ%&e 19 QO Tk o 2B A
% e AT a{ e & A | J%ﬁw b TR T - e
TEPH llﬁIETH—Fb%’ (i ”Elﬁ 37 E | [ o gm PR T RT
ST T Iﬁ‘ﬁ’ﬁ%“‘ﬁg*%ﬁﬂfﬁ?b%wﬁi ﬁaﬁ%ﬁlﬁ gm > TIIRREEE > PHE
FYZE =" (Loreto et al., 1992; Bernacchi et al.; 2002) ¢

F1A-Ci EH,%“&LEI”T[‘FFIE,T J B2 B8 Rubisco iﬁ*ﬁ%[’“‘?ﬁl‘_ﬁ (maximum
carboxylation rate allowed by Rubisco, Vemax) ~ RuBP R1#7H ’?%TEH\ Sy Jﬁ}
(maximum rate of photosynthetic electron transport (based on NADPH requirement),
Jmax) ~ W% = WhTEF|| " [#5F (TPU, triose-phosphate use efficiency, triose-phosphate
utilization) » 5k [k i (Rq, day respiration rate, mitochondrial respiration in the
light) ="

BT BRI ULSTIR A  COS RS I > [y COz L
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4R B < B TR R 12 RuBP ORI [ 5
E [P O o RIS R R ORI B [P
il Fep PG TGN F'JFTJI' i R P A T [ TR R
I AR R B - ) %’%ﬁﬁﬁﬁﬁﬂﬂﬁﬂWQ%{Tmﬁl
PRSI ORG » SR fiRE COL B CO ORI T ET 1 - i £
ﬁzﬁjf,ﬁ‘ﬁ%‘guf& ﬁjlfﬁ (Juéarez-Lopez et al., 2008) -

IFi Fg’ifru@ff’ﬁﬁ‘fif‘”Fw TRLV TS %Iﬂiy S l’f* [ > A5 fl1 CO;
P P VIR Jﬁ}:&" 9j'|§ﬁ_%f}§|£ 3;543& E-f 5" [F¥(Chaves, 1991)
AHH’dﬁfﬁ@W$[% e ﬂquﬁmePﬁT S| ATP
S5 - ryfﬁgg}z CXE 'Lw?r . [ﬁfﬁ,p RAEE SIS
4 (Flexas an.d MéEEan

! iF_, '
FlﬁE'EJ“JFEJFE-J COziF:;i“*'*Bj‘ , “ﬁ ﬁr" AR R i
= | "
ajp@gﬁ@ﬁg@:»@j - SE RS 1 1ok i Bﬂﬁ&ﬂqﬁﬂﬁ“ﬁ Fi-
[~ RSk 2 Tﬁﬁ 4 GRS RS Tqﬁﬁﬂfj'ﬂer B EALER

il i ?ﬂf_"lﬁk P.S_I I Johnso zgpp) :;5';*54 - (et
Mgt ri”?if‘ﬁf'*?‘ifllﬁ ¥ r‘,j’ nad ﬁpgl—{aig S S E[ T

[ﬂjﬂ JZFl (Damesin and R_gmb-'l 19@,5 Sanchez-delnguez ef.l_al 1997; Tambussi et al.,

e
2002.) = i ;__j i)

T Medrano et al. (2002) ﬁ’-’r?%iﬁﬂpdﬁj@_t’@fﬂ TR E N N S PURLR

SR > R (S COLI (=] » 0 £ [l CO:05 L™ i » Py

HPUP=pe =152 Mehler s> 2l R f FA] i il (ETR) fH e -
FRA SRV (NPQ) B> B JUI T B o R R] > 10 AR
2RISR ARSI S WERRP N el R RISGER 1T -
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F RV BTE LA REAE R = [ T

PERRIERT O R, 11 ™ PR
PRy | AR M@%&%ﬁi@f L (ﬁ_‘?r%oﬁ @E,?ﬁf[lﬁ SR I
RIRREPD (f {flild%ff-- J x,i}

A - t 1» 7[\ :

YA 900-2,60(

{Q[ﬁ, A H‘j%b’ﬁ

4\"%?F“i*%?4§HJ 1 wfﬁb9iéhma (2006) 7
O AL PR 1Y i ﬂ%s@ﬁ@mm
s sy Dl ol

=3[ 7 %F‘%%E iﬁ’é‘?}:“ﬁ 3,000 7 L
BT % ,gﬂﬁl it e ffr%ﬁ;(‘}!%‘* 1999) -
()75 3 ;fﬁé'.‘f.}*__}«'qf T, e -”._,j’.'n;:

T 2005 F 1r Iﬁ[ﬁf ?M%%J@I%- —_: FERFEFE S > K2 2006
3 F P SRR B IR El;tt[ Pt P ﬁ%“f““l”‘?ﬁﬂﬁ

T

g

-

PRI R AN U R Y 2,400 m -
ARBARE I AT AESE TR o S 2,000 m -
ST M A LY TV YA 1,600 m -
(=) it 5]
2008 £ 3 F R R BN FERR S v 1 LAY i o SRS -

TRIS SRS RS LVATERE (F1E 20 em > 2 18 cm) » 2 5 /T T 225K
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T VR B SRS - 2T B R S 29 (NP K=16: S:

10) 180 “FREFHET] + 5 25520 g » 5k -

BRI

2008 15 5 iy S0 | B RS 4 A 4T A G2
K75 % 1 IR R R M ERRER - RS O3 - % 2007 8 K[k

o S 4 ] -mjfﬂﬁ’”ﬁﬁ“&

-j{:".r

I
g2 F%,Eg* V-
St
BhAgTE /BT @;&EIJ%;% d

e (PO
I HH2 Moi i!ilﬂh ter|(Delta-T D m Li ,UK) g
oisture meter (Delta e e.ﬁ:s_-h"t =
R S L T
o N ,_-’:f;:;

- 4
-.;_'“ J"T-'-ﬁ"" rhrs c‘%ﬂl‘ "i"|.
HEQ2 fﬂ?%%ﬁﬁﬁjéﬁﬁﬁ pwiéﬁgafﬁiﬁgﬂaﬂﬁﬂﬁﬁﬁﬁl FoH
mupEt |V 4 S TV TEQ2 73/Prob g% ;‘(Delta T Device Ltd » UK) g /7

b

18y

Y

-

<53 FA,EIE"“ NG l?fﬁ\] [ lae— & = T IR NS (medium water characteristic
curve) « % BRI 1] % = B f}wﬂmww@mﬁﬁéﬁﬁ¢%¢ﬁﬂﬁ
ERACSEE e T BT lﬁrwﬂm'fﬁﬁr B o b )9
Mﬁ*$?%53f@%*$ﬂw?ﬁ? WO O] - 2 R Y 3
(P15 -V ERERLY 50 SRR (1) -
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®

30
|

water content (vol %)

®_70+20 kPa

(=) 55

N R R ST

£L -

=rep

f=

3 A VIS AR e 53]

Fe 533 (control, C) @ 1-2 \Fe Sj o~ % o

H1% 7J‘ﬁ,?ﬁ_ (moderate water stress, M) -

kPa -

= AAS I EREL -50 kPa—-90

EVE 7}‘@% (severe water stress, S): & = /i @Tﬂ"—:ﬁ}ﬂ’ﬂjﬂﬁ[ﬁﬂ £5 -130 kPa — -190 kPa-
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PRI 3 A1 53 P SRR ORISR £ 1y SR (i 2):
CC : I{RERFWIZRH e (5/12-8/15) Hi% 538 -
CS : FBRFIII(S/12-6/16)% 5331 » ZRERFI I (6/16-7/17) HHLENE osinh -
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MS : FEERFIH(5/12-6/16) S| 17 A< ! » FEERTI Y] (6/16-7/17) HELET
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I"TEJ”E‘?J‘WIE'& za'h-sﬁu;fl,aéwftﬁ% ’ﬁl‘%{i fije o 205 815 3
—{-—

5/1
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B iE
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() P 453 ﬂ‘ﬁ’ﬂ%@“#l‘f/ﬂ
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A1 FURHIAR SAvELY - s

LI

AroAR =T

F'lﬁ.fj (cm)  55.36+0.23

—+I

Fi

53.78+0.26  53.56+0.27

(%@ (mm) 7.41+£0.02 6.54+0.02 7.46+0.02

IER lﬁﬁrﬁgl

(=) it 2E =X 5}. I

1. P {5 X
P F & \
Wﬂﬁﬂ:h@$¢ i ﬁ%ﬁ@?www’is
Py =
PJAESAFE 5 (relative growth 2 ! s o FFEIE L (Garnier,
= ~
1992): . *
.\'-I%I I :
r...
2. ﬁ W@E‘Fi [E# *-. 5
;z“np ji_‘%H ) :"E'l

o .
T 5/14 0§ f{':-' 3y tﬂ)—%‘;’

RUT S H B ?EE;#;@% :'% P
(=) &R
(A e RS
SRS S R RETY A BRI SR T AR 40°C

T 5/1246/16 & 7/17 [ 1 fi f,
R, USA) |30 217 -

A& S A7 )8 MR LI-3000 (LI-C
") DMSO i 3 20 -

R R Y B R Ve
JEA-F BLA N F' 2 (Jasco, Model V-550) 7 645 nm ~ 663 nm

529
(RS ?‘ﬁ%@ﬁe@—:ﬁﬁﬁi (Barnes et al., 1992) :

W
PSEEG S Ay e

P S ]

ity (mg/em?®) = (14.85x D663 —5.14x D645)xV / A
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ﬁ?ﬁér»br El (mg/cm )=1(25.48xD645-3.36xD663)xV / A
HFIRIED % 1 Bl (me/em?)=[(1000x D480-1.29xChl, ~3.78xChl,) /220]xV / A
DAt ik A LR (nm) VA
VIR (L)
A B A (cm?)
2.5 {3 10 B
(1) TR
. T . o e Iy e
P OMED T o L ?wwwfﬁ?p SR LR 1)
i ﬁ&wﬁmg*ﬁw/m S [@;@ ﬁ@liﬁ% SRR

"1.,._|
W \%ﬁ,p*%) (portable photosynthesis system
[ =
.
LI-COR, USA) s <t otosynﬂ!etlc rate, umol

CO,m? s - ?Ea‘ﬂ:?ﬁj : ey .ﬁ-%‘@&g% 30 53
S |5 B i‘*"f/m" :
il (molar ﬂ"':' W:,I:ate @’r _a:m en,i:f _ y? +1400 umol m” s™!
B35 (leaftemperatlﬁ'e‘ }F}fft) 97 oC® ” -1;3_3?

HIEREY  (relative humidity, Rl'—'[r"Sl)"! 5}13%

CO; (COx-Ref) 4 2 i : 380 pmol CO, mol’!

HIEF ]| PPFD (photosynthetic photon flux density) £} 600 pmol m? s fUs Bl
W 10-15 min I [ ES R > PET-ES 600-800-1,000-1,250 1,500 -
2,000 umol m™? s © 7 FIjL o ?’?E’r’,ﬁ 3-5min Vi > F A [":F AT S0
SIERREANE » I
3. B EUHRE

BB EOV NI 0 & (2 ISR 50 fh R s o ol s



5+ )b A PR ™ o SR 278 -

(1) E’ﬁi%ﬁ%
ST o ffl Qa [ [PRE(F 2 2002) © I'] LI-6400 fﬁf[“’ﬂﬁ %" (6400-40 Leaf

Chamber Fluorometer, LI-COR, USA) —*I'JJH[E - 'ﬁﬁ A U EHN [iRR = £5 (FFI%5f
by SR P B EL (<1 pmol m™ s FH - I TR gt ] 2
(Fo)s Vi f | FII P k&g LT i fil F[Iﬂ'JF’?% V BEFRESL (> 4,000 pmol m™ 57!

6400-40 £ [F (719 > 7. Qﬂ*{ﬂu&%ﬂ%ﬁﬂ FLA) P 0.6-0.8 sec ]

%
FEEK G (Fa) - @“? = —%: i%u
2) % e -ﬁ v

A ﬁfgﬁp

R ﬂ%’fﬂ 7 R F e ';’ﬂmﬁurﬁ‘gvﬂt e

oy 3 &ﬁﬁﬁhﬁhﬂ PS"I[J[]E?F'%‘PSHF’?

Y ,ﬂp it | ﬂﬁrﬁjp@@ﬁ”u

B l*ﬁﬂj‘ﬂ”'ﬁl}ﬁ%ﬂ\ @dﬁb%fhk/ﬁ;aﬂafaw %

SRR “{':ﬁg G @ f@ﬁ%xﬁr
(Kltao et al., 2006) - méér _‘%ﬁ:@p—i@ '
%“?J,Fﬂjﬁﬂrﬂ :L
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A2 EEARHLVFP -

2 R
. . F FO
Fy/Fm (maximum PS II quantum yield) F/F, =
@pgyp (effective photochemical efficiency of F' _F
Dpg = - ) 2
PS II) Fo
F'./F'in (photochemical efficiency of the open F—F

reaction center of PS II)

. ..H -- ¥ Ll ;! ':i_ Flm FS
qP (proportion of open PSIT) ;
- H'.i' .L-..;.-" .r':- F v
= ';l_,T
NPQ (non- photoq}emlcal qlfe ——
Bl P , 158
o 5 L L
&« eS8
~ —
4.k Bk Ww =
Fi AR | o
F‘lﬁlﬁlg‘rﬁs’;ﬂ, JgﬁIEE S R i ) (Cl)m‘bf/ﬁ i Ri=ayp

* ()7l *waﬁﬁﬂl = Lgfﬁﬁﬁgﬁﬁﬁﬁﬂ%%d@
I%Jﬁfn AL B _..%' |
Wil (molar flo ...- W ra djf:ﬁ_;ffentg

L (leaf temperature :]?lea 27 °oc”

cham%‘-ﬂowl? 400 umolm 5!
AE o B

FISH (rolative humidity, RIGTH 5§¢13I

kA 1,200 pmol m™ 57!

A % BRI CONER LA PSR (SO0 2+ RUBP IO sk 4
B1 3 2[99 9] Rubisco I PEOIELE » fix A-C, = st 155 -
(PR 21 COp IR AURYRRT B I Fasois o (H 2] i JT Rubisco fofs =
S (Vo) » PHHE R IR RK PSSR () B 18
A i””ﬁu (B R PIpup e (2R ] (Ry - i 1 Mehler ™ s ko Sk b [BH ) o b

I ff BT (Caemmerer, 2000) ¢
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A:Zchax c-r _Rd
C+K.(1+0/Ky)

2V Vemax B Rubisco ¥ [~y A i » C £bAFafii] g COL % > K £ Rubisco
[k ¥} CO, fiv Michaelis ﬁf*g&'r, O kL Oa i3] 73 B Ko H| £ Rubisco 5 O iV Michaelis
!FI B Ra P Feshe o A ™ pUpspresgiss » T E'Ji’g, Rubisco #J 5~ R (= i
2 'IFﬁE‘jf i COL 1B -

i Gyl > A-Ci I 1T C i3 200-300 pmol CO» mol 1 % » Bkl {34k

41 4] B0 %] RuBP E'ﬁ?;;@'@ ' U9 S S

g o -"il:;?l.l:'g -
= b
I A \ Y
BOPVE I%ﬁ} R %“E'J4%”F1:T“ N
- Ty
IFI Elﬂlﬁqﬁeﬁﬂﬁf :%
(ETR= @PS,,X’F&G‘?ZO ﬁﬁ et (- =

Moy

o F . ‘-
«‘J_!_‘ Rd ~ ch;mt%%maxé.? : ’,.‘; 7%@]&1 ,:_[/%4 I:Ql I,L'—:E'JE’,J:E\
L N |0 F

RS e -

(=) TR ST AT
+E R mf i R0 A BT EFHIR R (GNU'S, v2.8.0) 3£5

Rl gl A MFEE [ agricolae I'] LSD [EHRIfEES i B puBEE 1R A o

"‘E‘EE
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=~ AR

* RS

3 PRSI PRI RET o T RIS FRE R U BRI 3
CCHUEIPNA g » TREMEIED o & IS IR f Bl (A = /7 o457
(ESUEEN(Z Y fﬁ@ﬁ%ﬁﬁ%ﬁ@ ’

ENERES Rk LR e S e

FErFe ot R XY o . S B 1
CcC Fud = 7 ST Fo o5 <
sv- peps | CS T P 55 e PN ST
MM | 78.1547.22 ml 78:55+7.34 ml 75.60+7.28 ml
5/12-6/16

Ms & 7774472 aimm 75.9647.43 ml | 74.34%7.63 ml
SS 45774429 mi"f 56.1446.45ml | 52.6945.80 ml
I RN EECER o 73 -

CS 44 894511 miLE 50.1444.66ml ' '50.31:66.64 ml

9y RS
ey MM 078378704 ml - 69.9745.53ml. 74.08+6.75 ml
MS: © 53:98%5164 mid 950.6485.62.ml * 54.82+5.53 ml
SS' o 4506x4.ml  56.30+548'ml © 46.74%4.85 ml
B RV E RS

P R R

B2 ] PR B e ¢ RACH S RO ACKI o
b 7 5/14 2 5/30 VEASIEER > MM MSE A ol Sl E T RS (
il 3) < ) SSACE BN R - SRR SRR - 1
BRI B - 5130 % 6/16 W] S SR ARG > ik Rl

) = 6/16 1] » CC ~ MM ~ SSEUsEFEs 478 » [y CSF i 57 il g%
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(X > FIIMSRSST HIRIuE R L o F16/30 = 7/16 R > SR
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