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SCI9—. HEHE. EPHHISHEETLR

A AE R R E BRI J) @R U PR R, RIS 3 — AN 58 25 A AR A AR UK )
HFE, MEEAEEZIDCEAREES . IR CO R v A B R A DL R AN [ AR R HE it 55 1)
. EEBSEM P2 H VIR, )2 RAE 0L = S b i 2R

W2 X & (Survey Measurement) 1 2252 4 T 18 —ANE D HEAR I RRAE , 180 55 38 3 46 16F (1] Y R & e
BEAT IURE U BRI B H i), X R RAE L BN & B RS B I TR], DUKAE A BRI [A] A S W] e
B VE NIL ST S

A H A FZE5 5745 (Diurnal and Seasonal change)ir il & & X AE P Y6 A RFAEALE — R AN — S [P [A]
RIZENZEZARE R HERNE. BRKET, MYRDCEERSRIE I BK DB mE12l, 7
R REEAN, HEYDCERIT R IR XUER e =1, TMaESFERE L, MYptEHnhe
PN KGR, LGSR B FERE YOGS R I B 3haSFZE778) 2882 URHEA 7] T S st AR e i
IO PR )38 N BE ), WA AR S SR

B ARSI G E I T T iR EE IR AT TR —, 38 LI-6800 4% X0t Gl & R SR e s

AR RV S RO A B R BEEE, B4 S E R (4, wmolm?s). AL E (g, mol-m™?s7!)
Huli] COL¥RFE (Ci, umol-mol!)  ZERMETEZF (E, mol-m?s™). MW HWMAESETE (VPDieo, kPa)  BEHE
G BRI (Qin, wmolm™-s)  BAURE (Tar,°C) « KAAHXRE (RH, % )56 b5, 8 A3 5HA]
RRPK D FIHBE(WUE) SRR (LUE) TREE TR (PCO:) TALBRHME (L) oAt 45 bR .

SCIG R
fTa]: 8:00~18:00 (HRHE = FIIEI 18] (H Hi~H¥%) RiGFBE)
KA D=
MEE: RS20 T RS G R R (- AGR TR . SOG IR A B 8 A T I B 2 T )
ARG 10 DMERHONES, HAESSMNELE P AZER (FRE, OtalERY), 2013),
SCEGIP IR
1. NEEESAELRHEREH 6800-12 F MMt E (3emx3em), SEBeidFE oy i % PR TG 7 15 o
2. TN DEREG MR, BARTTRTE RS 1. L1-6800 2% i 1E 8 H 77 V2.
3. siil7 Environment /345, WEEFES
a) W& Flow: On; Pump Speed: Auto; Flow: 500 pmol-s'; AP: 0.1 kPa 8¢ 0.2 kPa.
b) & Fan: Mixing fan: On; Fan Speed: 10,000 rpm.
c) WHE H)O: On; RH air: 50%~75% (WA BB VPDjeor K5 H 5 N IR IR Z)
d HAtixE: Off
4. iy Log Setup Fr%%, & E Stability (X £, A LLTE Measurements N M 22244 (1) S AR 4k B ok
B ORASE D
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Variables Slope Limit Period(s)
CO2R & CO;S. Meas 2 20
H.OR & H20S. Meas 2 20

A.GasEx 1 20

gsw.GasEx 0.1 20

miihi Log Setup #R%%, ¥ B0 SCAFAE S IE TN
a) &HE Logging Options: FRIFERIN, FuAHILRILT Also log data to Excel file, A FF4E4 N
“Check to log as a row”[X 1k, #fiik“Const: S”EHERH $ Ak

b) 1 E Match Options: X A& AZZE, @il CO, E+E Only match if;

i. ACO2< ‘10 ppm’ | CO2 r—CO2 s |
ii. Reference change > ‘100 ppm’ Change in CO2_r since last CO2 match
iii. Time > ‘10 min’ Elapsed since last CO2 match

H,0 match A Never match;
WA AT A5, COL Al HoO 1] L%+ Never match;  BEFE 10~20 73 8HUTHL— IR, BLE R
BEl R OR LR — R, {E Measurements Ft[fi#% Match IRGAs, giili Auto Match, fFIULHECZE
W51 Match IRGAs, iR[H] %] Measurements 5 1fi . A98/DULHCIREL, $EEscialid, @il
{4 Range Match Lhfig, BAREE IS 4: Range Match JERL /i
c) FIFHFIE® 3014 Open a Log File: s New Folder, A ST, i 4T a4 i) S
JJ5, miidi New File, AR, i OK, dKICAFHTIE, ATRAJFUEIE 1.
eI E. ke bt fr, s Measurements Ul & 5T, WS ETE, 245 REYI# 2 S50 52
&, B(EE Log Setup 545 T Stability DI I E IAEESH, HRIRN 44 I, BIERUE,
s BRI Log fid 4 ds
B, B 6B BERIAHINE TR
MELER, &S Log Setup I Logging to ThRE, siidifs KA Close Log KM A
A UL, midh Tools br%s, 4% Manage Files Lifig, £ USB i&Iil, Files: copy files to USB X3
H OIS, 10T, 8 HCF, fid Copy, HEUBEHEARE| U B, 7.

RS EXAREESS

1
2
3.
4
5

RAFIEFr, GRS ML, AEFOCRE BRI A, BRI A AN S R S B R B

A FEY AR AR B G BRI RO 225, ATRBL DG & ) I B . H B 2R, X5 PSR EA K.
MG I TV RFAE RIS 8 TR A AR G b, PT LAAS H AN [RIABL A 08 P58 18] 7 i S A 5K

MIRIRL CO2 ¥R Ci A IR 4 ALY, AT LRI R RZ L5 2R 32 2] ALIR B 15 50 -

MWAILFEE goos 2B EV W EHUKITE T8 VPDieas KRR WUE G, 7T LS SR K5
FAR AR DA LRI RE D

SE LA

1.
2.
3.

VR4, JeB1ERS%[M], 2013.

UG, REL, R, BEPRT30ua B H 3 BOum RAFIE S AT (1], MOBEARTSE, 2009,22(5) : 677-682.
W. Q. YANG, R. MURTHY et al, Diurnal changes in gas exchange and carbon partitioning in needles of fast- and slow-
growing families of loblolly pine (Pinus taeda) [J], Tree Physiology 22, 489-498.
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LI, EYEERHEI AN E LS

JeEERIAESBER b A R AL e R ER R SRR, AR BN, R ER
VI S IS B I RBEIA Y, R AL A AR RS, R WA S A A% O ), B R R AEYR
(A B T HER N O H S 3 ATB 3 H 200 1 R L, 08 1L H st KB oK, AR
I GG A SRR FE S (R B AL I B> 5, B U IR iy IEAE G . 2Ot
BRER OB e O G R A E R I FUSCRA DO R — IR G i A IR R B T
WS B VRIEAL, T H OSSR R RSN SRR (R4, 2013).

S EVERIWT ST, RSN & TR E AT B AU EZAEH . filin: M.Calvin ££ 20 22 0Y
FAFEAEE R THEYEE AR FES RS RE S, A COx O ST HMETCR, RIEYIR A
JeEAERERE R 150 RuBP 1 1 531 COL TR 2 43 F PGA WIR Wi flt 7 EEHEYE . BIEE A 1EH
W QRN R > TP 21 e, REELEE T, BAEREREMRDC SRR s, #RE
T IR & A PR SCHRIE FORIGE . 573 A TR Bl BT FU 8 e AR M 3R i -5 K =)
IKAZHIERE, (AR Y AR AR A5, DR S WS Tl ZEa st AL 2 S i FU AR
LB P K AR B I

SEIG SR

WFIE): EFANE RS — ke B 8:30~11:30, BEIFATREMI“FIR”, AR UG IR RISZ0 ;4
RINEGE E RN A, AT A4 RS

RAGKAF: BEHL, BETE L

FOBE: AR SCUG 75 BT Sl AR i - (— SO TE IS L 3200 IR AR 9 58 42 T It B J2 T )
BB DR 10 MEMTEAER (R4, OLEEMS), 2013),

1. MEFAEREE, HEERH 6800-02 L #EHIH (3emx3em; 2cmx3em; lemx3em) 3¢ 6800-01A %
JantE (EJE, 6em? B 2em?) #HATSRES, S PAEE SRS B AR SIS H 1 B AT R B
2. FUWAE CO M HIRR E — B COLMREE, IFAE ENLBE BRI, 7T DUSE & (I fRIEAE
FERLAS BE PR b RN 1 T-1% o FAARERVEE W3S 3 2P Environment H11f) CO #2541): inSRAH
COMIR, FHUBER IS 4L LA B, FARTNEE W% 1. L1-6800 ZZ i -6 5 A
3. siili Environment #5345, HEATHEEIR E (Flow 1 Fan DA ZIE+ On)
a) W& Flow: On; Pump Speed: Auto; Flow: 500 pmol's'; AP: 0.1 kPa 8% 0.2 kPa.
b) % H,O: On; RH air: 50%~75% (T BEE VPDyeor KA HIH 2 N KT L)
c) WHE COx: WIREA L CO MM, MWALKE CO, N Off; W ZHA CONI: CO,
injector: On; CO_s: 400 pmol-mol™! (EY{FHARSZLS: H ARk E)
d) W HE Mixing fan: On; Fan Speed: 10,000 rpm
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e) W& Temperature: U fEFE M PIARYE H ARSI H €, Fm 2R ScBln T aet:, 6l
EARFIIAE R, B, "TRESEASREE FRREE KR, SR iRE.

Temperature: On; Tleaf: %545, 25 °C (BARIEIAELIRE Tair ¥ & — MHITHIEE)

f)  WEJEHE Light: X T ACEMDE AR LESELS,  FEHERR 2N A0 16 RO 06 & 152
My, DR E MR KGR, WEIENT:

6800-014 FHIZ:

BH Light: %% Fluorometer: Control Mode: Setpoint; Setpoint: 1500 pmol-m2-s™ (ERARE 5256 H 1% B b

7); Color Sepc: 190 (90%4L%)

6800-02 ZL BEILIR:

W E Light: #%#¢ Head Light Source: Control Mode: Setpoint; Setpoint: 1500 pmol-m?2-s! (BUHRHESLLE H 1 E

3% ); Color Sepe: 190 (90%ZL%)

4. il Log Setup #7%%, & E Stability (X227, W LLE Measurements WSS 54 (1) 512 1022 40 &1 ok

WIREEE .
Variables Slope Limit Period(s)
COzR & CO;S. Meas 1 (ffFH COL /M) Bk 20
2 CRM#iH COp /MR
H,OR & H,0S. Meas 1 20
A.GasEXx 1 20
gsw.GasEx 0.1 20

5. kil Log Setup #3%%, W EIC T ST FIC KL
a) WHE Logging Options: fRIFERIN, HAHI{RIES Also log data to Excel file, tuthf%eA N
“Check to log as a row” X35, ffiiA“Const: S”IEHE WH B AIE .
b) 1% Match Options: XHMYBFEAARRLE, i CO EFE Only match if; HoO 4 Never match;
WA AT 25 3, CO, A1 HoO 1] Lk #E Never match; H CEE K L UTHL; A
Range Match Djfig, HART7VEVE WK 4: Range Match JLFL 7.
c) FIIFE® M Open a Log File: st New Folder, #37 H S SCE, derp IR & ir
SR J5, i New File, AR HR, i OK, e 3CAHTIF, ATRAFAAIE 1.
6. JHaAME: K EMf, mid Measurement FR25, #ENMIE A, WEAMETE, %A FRTEER T
ZANZHIFSEVESEN B, WA LI E Log Setup #7345 1 Stability D h X BN EE 4, H&
NN AATY, NEHRERE, A EAE Log B
7. HHM ), BHE 6 MR HIRHANE K.
8. M=ELEH )G, sl Log Setup #7345 T Logging to ThRE, midi 4 AN E M Close Log ML S AF .
9. A U#E, A Tools #5725, i%$F Manage Files Thfg, 7& USB £, Files: copy filesto USB #k %)
H |, 17, By, Al Copy, Rz ®) U £, 8.

Page 4
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ITEEMSHEXAREESE

1.

WA AR B SR OUH R ERE Qin) 54 35S (Qamb_out) [HARKZERNE, H
Yk B B 52— I AL S 2 A BT AEE, I AR R T 22 7 K/

R Pz 5T S SRR A A AR ZZ AR K, AT 3 s 7 H FR AL A o 3o AN ], Rk 44
#=1) Stability W77y 4/4 N, HEPEE SRR TE RO AR, FEAREBNZ M B T RS
tE, TS Measurements | 1) SIS R W7 5 HLIEARE

FEFS I i BE, JUHGR AR M BRI E, HaO #5H FH v 2 tH I dewpoint 2045, 1X2& Tl
FEA i SR A BRI A AT 8 U BE I, S HHISERR, MRES KA IRGA 43 23 A 40
13, IR AN RE R T #5 SR E (dewpoint temperature), 75 0 &4t 2 H ) H B Autodry 278 T
ANFEIEAER T RE ERDGEEh S ZZE RN, XS HAETASREA K. FAEN &
(7] — &b PR AN [F) B8 53 L1 5] 0 AT AE B U S 9 R P B A e

A CA SCHR, CIORAVERADGIR T HE G A ZAE 5~15 pmol-m2-s' ;. C3(HEA) A C4 1)
TAISE5E R 36 &R 4 HIAE 20~25 pmol-m2-s7! Fl 30~40 pmol-m?2-s™! P, Ll 5E 45 S 76
TG, N7 BT R A AL T AR A IR A s I B )R] 2 75 R L C B 2 e S PR AR R 1R B
T REZHHEM K, SIS gow—FKAE 0~1 mol-m?2-s1 2 [A], 1 gy HIIW 0.0xx B 0.00xx ()15
B, ATBER TR 32 2K 3 W8 SR BT E RO IR I 1 go, BB HEYIIE F 3t — DT 2
PAESSLIZHAT I 10 H, WA HEYA RS2 H I go>1 mol-m?-s1, XM RM i YI1E:
G AN H R B e B /K L

ZHAEDL, X T ARSZ B SALMHE YD, M) COL WK EE G AIFREE COL RFE CO,_s I ELAEFE 0.7~0.8
BT, fERSAeEER WAL, C4 HEMH C3 HEMIH) Ci— o Fr A28 CO ML) 30% A1
66% /i (VF R4, 2013). 273K COL IREAIMT AT g, THIE AN, C BRI TR
AT PTG SIS AR A I S R

R RT3 2CO, TR ENUIRIL — AR TR COx 1 T2 e, BIE 7R 2
R A SRR KA — DN E S (252400 ppm CO2, 21%02)H, 25~30°C'F, A

DG A IS B 2% W~ (Skillman,  2008):
C3 H8#¥: 0.052+0.003 (N=61);  C4 Hi¥: 0.057 £0.006 (N=56); CAM #E#: 0.033 +0.017 (N=6)

SZ 3L

1.

2.

R4, HEIEHZ[M], 2013.

Skillman J.B.2008. Quantum yield variation across the three pathways of photosynthesis: Not yet out of the dark. J Exp

Bot, 59: 1647-1661.
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SCIG=. SEESEMRIEILE Light Curve MBS

HDHERT 2 (030 A0 BERIAR 6, R0 2% G T BEFR BT {4 KR
S I TR ), ) 2 TR AR RIS o RS MR E PR B T R RO A s e
WIS S A RSO, SR RER T e AU R

A SR T BRI SRS R A 2 R PER  2 B B R B/ 7 T, oK
R 0 I 26 R D 2 1 T Y L

(e A IR BREE R, Yo FTCEE AT, o R BIFAA th I ROl B R e, TS
B YRR, ORI, R YN, S 2 SR N SR DR, S
U B M AT LR A T A

> RPCEE. MR, TR R

B RME A A P R A T A B

> BT ALEEGRAIRE,

> BRKEL AR A

SRARINIEE, BRI ARG, SRV S, B AR A, [ LA
R R

N

’

SCIGSRIY

IfIa]: B A0 BRI — i B 8:30~11:30, BEJFRIRERI/FAR”, J/FARNS 2 Ja R s, 4
RGN E TR E N, ML R SR Wb T 7O emIn thek, AHYIM R G S A BEATRE &R .

KA WM, FOERAL

FOBE: ARIESLIG T L, RS IE AR S (— B FH OIS . SO 8 58 42 R T it B J2 T
By, TRk p A RN (R R, BRI AN BT 2, B AR AR ] T I TR 22 33 R PR 2

SK gt

D S 2 £ AT o3 g B N # 2 RSSO . SO RED M N i CRINE 4R
J6O MBI 2 A SRR IO ERRIED) =F.

PRod G S 2 6 A BN TORBRI AR I R S R, GG i BRSO, A R
SR WE S Y o PRI N T VAR i BRI R TR, B BRI IR, RS omER R 25 2
min. GHEATBRE G N # AR, AFLICIERE A G R AR AT SN IR, E 5506 TSR B B
WG TR —L, R PRE e B i 26753 B LS (gon) BEE R AP T HIEUE.

Lo PR e 5 th 28 vT 5 6800-01A #0kmt = ([, 6cm? 8¢ 2 cm?) B 6800-02 £L Wt =

(3cmx3cm; 2cmx3cm; lemx3em) AT & .
2. AEFH COL AN, HEAN i 2 it 210 B3 A% P PR AUE COn MR BE AR 8 AR o FFAE ENLHE R I IEFE G o
WL, AT DA ) ORAUEAE JIE L ASHE (PR 58 b AL SRR 45

Page 6
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3.

st Environment #5345, HATIHAERE

a) W& Flow: On; Pump Speed: Auto; Flow: 500 pmol-s'; AP: 0.1 kPa 8% 0.2 kPa.

b) #E H,O: On; RH_air: 50%~75% (1 F] B E VPDjeo KI5 il 5 P VR EEIRES)

c) WH COi: COyinjector: On; COz s: 400 pmol-mol™! (EESEZEG H bRk ),

d) &HEIEA Mixing fan: On; Fan Speed: 10,000 rpm;

e) & HE Temperature: i 5356 v HRAE BARSLIG H R, W AR SEEL I T RedE, fil s
REEHE T, WERAE, TRESTEACEAE FREKER, (S iRE,

Temperature: On; Tleaf: %54 25 °C (BRHE A RIRE Tair % & —MAHIT IR )

f)  WEOLIE Light: SCIQTFIRHT el bR BN Hh & e ROt

6800-014 FHIt%:

BH Light: #%# Fluorometer: Control Mode: Setpoint; Setpoint: 1800 pmol-m2-s” (BUHRE S8 H 1% B %

7); Color Sepc: 190 (90%Z1%)

6800-02 ZLBHIF:

BH Light: %% Head Light Source: Control Mode: Setpoint; Setpoint: 1800 pmol-m2-s (EARHE S256 H % &

H3#); Color Sepe: 90 (90%ZLE)

sl Log Setup #3%5, W E Stability (X%, W LIAE Measurements | W5 S 411 SER 22 A4 1
K IREEE)

Variables Slope Limit Period(s)
CO2R & CO;S. Meas 1 20
H>OR & H>0S. Meas 1 20

A.GasEx 1 20

gsw.GasEx 0.1 20

miili Log Setup Fr%F, 15 B C Sk SO AL SR IE TN .

a) WH Logging Options: {RFFEIN, FEAHIIRIEH Also log data to Excel file, f2&hf#A A
“Check to log as arow” X35, ffiiA“Const: S"EIEHEE A H Ak . WFAEH 6800-01A %Gt =

(A, 6cm?8 2cm?), I HIFKAESREU 2R K% 6540, %+ Fluorometer Options F7%%,

1E FIr Action at log #%£$%“1:FoFm(dark)or FsFm’ (light)”

b) & Match Options: CO, &+ Always match 8% Only match if; H>O A Never match; HE7#1#
F Range Match, ¥ JLF{f3% 4: Range Match VGHL /5%

c) I A Open a Log File: s New Folder, 37 H QW SCAFdE, s ¥ dtir
3R G, Rt New File, fIASCIEARR, ridh OK, WCRICAHTIE, AIRUJTFEGINE 1.

FrUEM & -

a) K EMF, fiidi Measurement 345, MEEAMETY, AN FBE0] W2 A SE R E 1 St
K], tAfLLEA Log Setup b2 I Stability DhfgH i B EtE S, “ERNEE, iR
#L AR

b) kit Programs $5%%, 14 Light Response.

Qin values: M B E B, . 1800,1500,1200,900,600,300,200,150,100,70,30,0;

Min.wait: 60 sec; Max.wait: 200 sec; ‘2Ji% Allow early matching;

¢) it Start JFEAIE.
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10.

KB scE (A DAE I 2 S 2 rh B 26 Bt 26 D : - fid Measurements #3%%, &F G K], 3K
N N 2 2 e i A Bl SR B R ] B R OR .

MEE WG, #EN Log Setup #7325 Logging to #1f F, it Close Log 3 HiC 330 1F .

T Fr, B Sc)~8 IR, TR BRI 2 BT E e 0RO ER Light i tas, W1 1800, SA/G
W EE 5c)~8 B, ERIPTH R EL R,

A U #E, siidi Tools #r%%, £+ Manage Files JJfg, £ USB LT, Files: copy files to USB %
B O, 37T, RS, il Copy, REUEHEER| U #, €M

ITEEMSEXAREESE

1.

PRI N 2eid T R A AL T iR A B A Y, R AL TR, )L e, W BCE
JeREATOGIE T, INFIAIRMEAE 20 min~1 h, HEZN 7 A AL T0F, i E R o &
BAEZBVSALBRE g, HBEGIRARWT AR . WREMESN, SGIRIKT 10 MEREE, #iX
KAAEE G S H 2R, BIDGIRM 0 HURIZD a8, SERREAE i/ D& R 5 08P LA b

NP FITE: — MR BCEAE G 78 KA h AT HE B 5, 4 FURIINS [H) o B 156 FHAY
FOCIRIAT R T BRI 2 AT B e R 6R Light Jyotme 52 ih e b B O65R, W1 1800, 44
Ja NI, SERFHEY)IE B 1] /£ Measurements | [ W %2 4 {E AT g, (B AEAS [RII [7] OB Y S I
KA 2 BAEE o

D N7 2 8 4B AR 32 B B A DU AT L AR LA DU ST L R ORI M L AR X 2
B IERRLEE J LAY, B 703 AT AR SE e 30 AR R A0 5 Bt o LA LI 2 A 3 B A X0 ith 42 4TS
F& AU 2 ZERE R, H T 5500 5 D5 AT 2t Al B ) B K i 5 R A 18 KT SHH
PN R Lo 28/ T HSEAH

XPT C3 HPRYE, FEEE 1 701 COx 2T 8 A FOLET, am i th Zefli & 1) R W &1
BRI 0.125,

SEEN

1. VFR&, 2013, SEEAER#M], B HRAL.

2. MFPL TR, 2008, A/NEREM GG AR GIREER COMREERIMARI[T], #5455 29 &5 3

3. FEL, 2010, SGEMERXIFT COL M NSRRI Tk FR (1], AR FR 2010, 34 (6): 727-740

4 Ye Z.P., 2007. A new model for relationship between irradiance and the rate of photosynthesis in Oryza sativa.
Photosynthetica 45 (4): 637-640.

5. E. Ogren and J.R. Evans., 1993. Photosynthetic light-response curves I. The influence of COz partial pressure and
leaf inversion. Planta 189:182-190.
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SCIRPU. 588G CO2 MR L A-CillE LS

Farquhar, von Caemmerer Fl Berry1980 “F 1 X #t ) C3 HWE &AL (FvCB # L) R ARBAE YN Fr CO,
LTRSSt R AR R T AN RIA S 264 T (Al #. COx F1 O 70K 5), Y Fr AR
& COy [AfIEA . R, A7 th RRIE I TR A Bl S e e A A R AR AR PEREAT S Tt - 34
EIEHCA TR R AN AR R R, iR BT L A ERBRAE PSRRI A A 25 R GRS kA
R BRI A . FvCB RRIE & C3 MG & — RV AR ) — A B Ry, A e ml P AL AR
RS, WA LURA C4 JeE Bt C4 Y COy R REEATRAI: Hi4h, SRR Hoph—
B G RAEER, a1 C3-C4 VAL G, C4 MR — MDA . i, AL E
B A U S A B IR S B e ia A . ARSI S SRR AL R /Mg, FvCB BB 3 [ B B A
H.

C3 iR T COL fEMEYIM v U REAN Y Bl R, ARSI BRads SR AN IR AE 34 (4 AH
HRF. AEH, CREMEE, MLbitk, PRidA ik, & a

@ TR W

I T CO M IAEMIBERI G R IR r o 109 Rubisco W 5 AV Ty
PRACEEIPI AL COp FRCR A . xR co [T ) _‘__“ A
UL A, Rubisco BSITHIAEULIER Ve ¥, SRBWPROERLL | (5 N
TABFEIRASHEA 1 CORIE G Co 2 FIMASRIHL, Bk | & ™
T BRI A1 RO A BLI oA COL 3 B, St TR ST
RILCR R 1 CO: BRI AARIBHEIR Y, JEALN CO, HE Ve Cnm 1

N Cor ZFEH b B PR =A A HARRAE A

AR AT DU AR B ) CO Wi B il 2 R IE W 2R R K B YL 2 R . R, e AT BAER
I (13K Rubisco B K FRAIE R Veomar FERIEAE L TALIE TR Jooe, AR M SB0GI . COs
AL R IR CO2 73 15 T 32 £ Rubisco BEFRH, TI7E = CO» 73 e T 52 TR RE /T KIFR B, (EAN R R
SRR (R AAT LB MR o FL A3 P IR 1 2 AR A PR 1 O o BUAE SE B s B h R NI R, H
ARG H. KRB TR COo Wi Nt 2Bt AR R T IEATIR 2, WEFEN S AT AR ) B s 5 2k
PG MR B IEAT IS o BRARGI N il Z AT C O Wi 7 ph 24 228 3 45 [R] I U5, (B AR 3 V50 L
THER IR B AR, (EA LRSI, SR i B 2 AN CO, i S i 26 [F) I A 8t 26

SLIG SR

WFIE): HPANE R — ke B 8:30~11:30, BETFAIREMI“FR”, KR0S USRS 4
RIPGAEE IR E N, WA LA R 525

KA WEH], BGTEL.

FOBE: MRAESEIG T 2L, CEFEE I MRE fh (R T TCIE . S2OBIESR AT 13T 58 42 R T R 2 T
Uiy, TR 2RI AR, BUREECE AN B 2, B 1A R AR B 8] o I IR 22 S d B 1R 2
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<hgALE
SCIGP R
1. CO, M Hh£&n] i F 6800-01A %6 (J|FE, 6ecm? B 2cm?) BY 6800-02 ZLWEYEIEM =

(3cmx3cm; 2cmx3cm; lemx3em) HHATIIE

2L CO /MR A ZE SR AEAN IR L) COL AUME,  FRAE ENLE DR MR, 7] LASE A1)

TRAEAEJE AL A AL b EHL TR T

sif7 Environment #7355, #EATHAEGIXE

a) WHE Flow: On; Pump Speed: Auto; Flow: 500 umol's'; AP: 0.1 kPa 5% 0.2 kPa.

b) ¥H H,O: On; RH air: 50%~75%(t AJ BB VPDieor Kotz il M2 A HI K 73 IR )

c) WH COx: CO;injector: On; CO,_s: 400 pmol-mol! (Soda Lime: Scrub Auto);

d) WHEREAHE: Mixing fan: On; Fan Speed: 10,000 rpm

e) WEIME: HT FvCB BAZSHUA IR BT, D5 I B fe i 76 Tk AR X A E IR R
BEAT, RN AT AR R BB AT AR B SIS H IR E, IR A S AT BE
P, Glinsii s AT, IR, WTRESfEACGEEE EEREAKER, (A

Temperature: On; Tleaf: 25 25 °C (BURHE A G IR L Tair ¥ & — MU )

) WREIGIR: BCE RSO GRR B AR E ' s (PR S5 H BRE)

6800-014 FEL} 2

Y& Light: #£$ Fluorometer: Control Mode: Setpoint; Setpoint: 1800 pmol-m?2-s' (EEARYE S H (1% B G

#); Color Sepe: 190 (90%ZT )

6800-02 ZLBEILIR:

BEH Light: %% Head Light Source: Control Mode: Setpoint; Setpoint: 1800 pmol-m2-s™! (AR #E S5 H HI# &
J65%); Color Sepc: 190 (90%ZLYE)

i Log Setup #7428, ¥ & Stability (fXfitZ%, T LATE Measurements | W25 40 1) 52 AR 4K &
KA RAEE )

Variables Slope Limit Period(s)
CO2R & CO2S. Meas 1 20
H20OR & H>0S. Meas 1 20

A.GasEx 1 20

gsw.GasEx 0.1 20

Mt Log Setup Ar4%, W E T AL RIEI

a) WHE Logging Options: TREFERIN, REMIIRILH Also log data to Excel file, 855t £
“Check to log as a row”[X 3k, #fii\“Const: S” IEMER BB A . WL 6800-01A i =

(|, 6cm? B 2ecm?), I H [FIAESREUH 28 208 4, 1% FF Fluorometer Options #7425,

£ Flr Action at log 1% #“1:FoFm(dark)or FsFm’ (light)”, WA E D654, NLE Fir Action
at log £ #0:Nothing” .

b) & Match Options: CO, i%E$f Always match 8¢ Only match if; H,O A Never match; E7#f#
F Range Match, TEULFHS% 4: Range Match VLFC /7 7%

c) FIFFIE L Open a Log File: s New Folder, #37 H S SCFE92, kA I-$T IR ar
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M s, Al New File, HASCHRAAFR, il OK, G SCHHTIT, ATEOTIRIE 1.

6. JTiadlE:

8.
9.

a) e bmMf, s Measurement 5%, WMEAMETE, $&AFTFEER] W2 A S E R E P S
K, tATLLEHE Log Setup #7345 T Stability i i B IR EMESH, HE/RNIGE, TG
S VABEIPE A

b)  miili Programs $5%%, 1%4% CO, Response.

CO; Target: CO, r 8 CO, s # A LA;

COy Values: UAREGIRETTAG, el KT, FHRBIAEGRE, &EHINERSIKE.

an: 400,300,200,100,50,400,600,800, 1000,1200,1500,1800,2000 umol-mol-!

Min.wait: 60 sec; Max.wait: 200 sec; 2Ji% Allow early matching;

¢) i Start JFLAIIE .

EUE % E (] LAE M4l S B b B 21 COo MR 26 D :  miidi Measurements $5%5, #F H

K, BRI A-Ci B, 8 B i sk i e 1 R

MEEMJGE, #EN Log Setup #7325 Logging to #1f F, it Close Log < Mid 3 301«

Bt fr, BEE Sc)~8 M. (HRBEE, BRI E /el CO M FEEM R 400pmol-mol

YHaG, ARG R EE Sc)~8 IR, HEIFTA R AR LS

10. # A U £%, st Tools #-%%, 1%+ Manage Files DA, 7E USB i%Til, Files: copy files to USB &

BIE QISR 3T, @RS, i Copy, REHEHEERS] U R, 5.

ETRFMSEXAREESS

1.

C O M J37 11 2215 B PR BRAS RZ AR = A G BR ], T FH R (B A5 ikt Dl 5 1)
AT IR AR, WEFAEFES: SNTRETEES.

AR AR AR 2, (HIEERERR FvCB A, B 903 AT ARAE [ B 556 75 B AN R 20 A 5%
WIS GG B ORI A . I FvCB BB RATTR] LAAF 3 Rubisco BE iR KIRAGTEA Venar,
VETE R L TAR IR Jaes BERRPIRERIFH R Vipy, SALIRS], RACIRE], COr #MEST, MR
T gn FAHKSHL.

Rubisco B 15t KIRWIER Vomax, T Rubisco MR MBI IEYE, HK/NBIRT Rubisco [IAUE I
WEALTEEE, AR IR Rubisco BEMAE, RIEYIEA BENEIRINFFESEG Jno RAEYIHE T2
BB E SO L TR % . Miao X 109 FRANFIREMIF R CRAEY . MR, S BRIV )Y
Vemax T Imax AT T G801, RIMFLKNEAARK, Vemax N 6~194 pmol-m?-s™!, Jyax 7E 17~372 pmol
25V 218l T Vemax [EN 1.47~1.67(Miao et al., 2009).

FERE G, ARG EEAMUARE C A mifi e, RIE N, SRR T RN
BETPUYIBR ], (BAEEHRFAT T, BT COLMRBEMAA RN, R TPU BRI, Miao
MR 127 B AR HREAR G, Viev 2999 4.69 + 1.06 pmol-m2-s7!(Miao et al., 2009).

TS CO, Wi L 2 AT LAk S0 P T B g RRAAT 51T COL WP Co(ELAARIIN B 77 V1 W358 6)
IHPRFBE g R 7 A CO HIH BUL FRFIREY)— K SR A (R 2 280 3 () BRI, 3k
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PR 1) 7 Pty Hb X B A B

6. M) COy MR HHZR 2 A-C BEATEAE 04, XPEn] DL BRI T AL B 45 1
(IR, AR 208 T PR g 520 1] DUEIT A-Ce 3247 CO Wil B it 2 (1) 503 43 A ke v it
PR E g (RIRE o

7. BARPIBAHLA P i R 15 5 Plantecophys 5531

SE

1 ¥FR4, 2013, JeBIEHIZAML, Bl dipRAL.

2. S von Caemmerer., 2013. Steady-state models of photosynthesis [J], Plant, Cell and Environment 36, 1617-1630

3. G.D. Farquhar, S. von Caemmerer, and J.A. Berry., 1980. A Biochemical Model of Photosynthetic C O 2 Assimilation
in Leaves of C3 Species[J]. Planta 149, 78-90.

4.  S. P. Long and C. J. Bernacchi., 2003, Gas exchange measurements, what can they tell us about the underlying
limitations to photosynthesis? Procedures and sources of error[J]. J Exp Bot, 54: 2393-2401.

5. W, 2010, SLEERXSGRT CO2 M AR A Fidk e [J], HEMAERSZIR 2010, 34 (6): 727-740

6.  MTFE, TR, 2009, SEAIERAXHEAKS CO2 M 2RI b)), AR AR 28 (11) : 2233-2238.

7. S von Caemmerer., 2000. Biochemical models of leaf photosynthesis[M].
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SLih. ERAmSRIGNIERAK DAT UE RACGR Bi%:

R EE A AR P2, BT AT DA % R A0 RAIR B A, s Bs K e R
Ko fERZITRE TEA, 1A KFR SRSl & (Gas Exchange Measurement) & 5 FJ 5¢ (1) —Fh 7
o AR ST ZE 4-Ci Curve W LAt fx R0 I F8 i S AE AL PR B IALHIME B . XEFEE T T
YA A KA (Farquhar et al. 1980; Duursma & Medlyn 2012; Oleson et al. 2013 ).

& 4-Ci #Ze)m, PRI AT DLTHRAS B KRR Vena DASLEK LT IH A Jyae (Sharkey
etal. 2007), XNSEAETAIEVIERIN SR A H . FvCB 2 T ikt A-Ci Curve ) —PMaS Ay

(Farquhar et al. 1980).

SISV T 158 A-Ci Curve PEERE, 7 EREAS COL IR ERR BE AR ELE S LB 5 S8 B — MRS
W& (Long & Bernacchi 2003), X Fff& Zuill & 7 =X sk s 2 I & B 1) KK, — 25568411 4-Ci Curve K
Y% 20-30mins. EFEAREZL, EEHRZHGENT, HRXFIEENTRE TR LFEA T, mH,
ERANMELRESY, BRBIERSSG2, HaksBs), [ATERSA I,

BMHDCEIEZ A HFEPPNE MM EMS I E COIREZERE, XMKREZER LIS RR:

1) MR COx BRI

2) RGwZE, BT HEN EASATICA, FEE SR COKRER T mEfEC, RILE T

IRGAs WIRZSSIBHRA R RGRERHEBENRGERHERER, SHENALH IR

3)  FERREIRES, 1E COLIKEEMUERS, FEME CO, MM E COL fE AR RIFAS N 2 H ) 218

RE ST HGE COL N, (Rapid ACi Response, fAiFK RACIR) WHZEHIMIE, FFEALZMEBICLT LA
H—, ACEATBE I TE RN E IN 8] Py 4% BB 8 B R N ) CO e s 26—, AU i m] DL I i
AL COLIRFERMTHEHEN & 3=, RARAHBRRXERGIRENR .

TR LI-6800, i BAL T M=k, IRGA [Pl s BAZEAE R I, a6 IEMA 1
Auto Control Thfg S 42 v 2 B[R] A B 0028 COL IR FE, Bt & EAEULAC (Range Match) IhREFERTE
IE% COIRER RS RE, LI LI-6800 A HZNA RN #+H: A (Dynamic Assimilation ™ Technique,
7K DAT) 45, 5 LI-6800 X2 CO» SEHUREHETS I 1R 22 B AN S SL DRk Il &

LI-6800 £t &- R E RSl LUK AL 48 — i Bt 28 A-Ci Curve B ERKZE%E Smin
PA, IXRKSEm 7 HIEXNCE, ATRATRERER R R RS AR

SIS
Il B4 E AR — MO FE LT 8:30~11:30, BEFFAIREMIAR,  JeFAR% CUJS I B (52 s 4
R E A EEw =N, WA AR S5
RAFKA: W, FHYERE
MRE: AR SCIR TR, IEPFEA GRS (— ORI TCIE RS . 2GR SR AR G R 6 A R T B J2 T

Ui )
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SLIGPER:

1. F2%% Range Match
[A° Rapid AC; Response Curve (H#E RACR), JEAEIELEM) COL IR N AT R MR, &
B 1RV AR AR A P — ANV B2 R L OB R AG 1E 23 A i 18] 1) 22 e S RS N AE B MR B2 R AT 18 1E
Wh, Bk, B JeXt LI-6800 HHAT IEAiMY Range Match, VL% 4, WA] LLSEVEABIME A NS
EER T </ C0d Range Match H. H #& Range Match 4=l (1), Jo7 L.

2. JAF Agn HHATHRE

2.1 Aan WIBH

X BLUE > 1.5 I RS HAS, {E Start Up = Chamber Setup 4Ji% Add Dynamic Equations, . K.

Options for the Attached Chamber
6800-01A Fluorometer
Which aperture is installed? Chamber Info

Peripheral Setup: ® 6cm:

Fluorome ter MPF-551054 is active
Configuration: Aquatic Chamber

. rev 0
uorometer fi s ppfd cal 0

Warmup Tests:
@ Full Fluorometer vol 873

Light Source Only
Data Dictionary: pca: 4.3321e-10

System Settings:

Options:

Add Dynamic Equations m Head: 68H-581055 ver: 1.4.7

Console: 68C-901149
Console CPUs: 1

off:

2.2 KESHKE

a) Flow: T ZHMET S, 300-800 umol s 2 [A] (IJL G & LT 5o, AL DA IE A
500 umol s %543

b) H0: FFEH HO r, J#H 20 mmol mol™ /7 47 [V EAUE X B (U AHXHB FETE 60% AT, X
FL AT R S bR R B AT R

c) COu: WAFEHE COyr, HARTEHIKE HSLPhRTZkE, X H LA 400 pmol mol! .

d) Fan: JEH¥®EN 10000 rpm, B RIE L% & XS FEE BLC O FELE 10000 rpm 7247
BPA], (HAZALT 5000 rpm).

e) Temperature: B5GEH/E LI-6800 MG, HINRIRERGE, v LULEEIEH] Tleaf, 5]
FRUER] Txchg, 8 GE S FE b A SRR IR (¥ 5 3 BUKIRE B K

f)  Light: S50 B8 E & T E M A @A s s, HA ]I s = Aok

TR TERSESHOR B2 )5, U RACR WIEHT, ZHEIEAFIr s B AT A5 15 8 AT 2 98

PRGN, S SILSE g S H A BB, FIFIRIMT RACR M.

2.3 HRKHE
2.3.1 CO, HRBME:
SRS, BN N HEELE AR AR HE, 3E N Constants— Dynamic— Utilities/Tests Bl AJ 255 .
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BANRIE T COL B
Ry CO; Test Current 4[] starte IEFIEI T, AEMALM A%, BT Continue BIH (FF4h
AR AR B K@)

. (5] . N q
startup RN Ervionment Fluorometn s o Programs Tools SwrtUp anstants Dynamic Tuning - CO2 (BP#2)

Two minute test to evaluate dynamic tuning.

System:
Chamber should be empty and closed,

Gas Exchange:
IRz
Testing at Flows=: 500.9 pmol 5-1
Leaf Temperature: W s00 s00
Fonr . . with Flow_r=: 465.0 ymol s *
Leaf Light: =
o 227 227 Lock timing, fit using only oV
oynami i 16 16
@ 6612 6562
Range Match: (00)
| o -—» >
0 20 40 60 80 100 120
= Eapsedts) | e

w Ref|m smp ® Asty [ Prev Adyn| = Adyn = Ref = Smp & Asty[= Prev Adyn] = Adyn

WESERE, &R BT RIER (TSR, Flin B B R S, B
OHE R, B EIRN TR, B Yes I,

€D 0 €D

StartUp i ¥ " Log Setup Programs Toals
System:
Dynamic Response Test » |« Results
Gas Exchange:
20210ec01_1348 500 465.6¢ m
04 500 =
ow
Leaf Temperature: 501 s01
. _o2 A /l AN 480 (”F:m”s'
= \ ow_r
Leaf Ligh S0 17 x| {umolfs) 466 466
eaf Light: 3 Faso
E 8 b 224 238
502 2 )
5 a0
304 n ot 154 171
= i ©
az0
06 oy 66.4 66.26
Aange Mot (cm)
ange Match: .
08 T T T T T T T T T 400 StDev 0.26 0.112
0 20 40 60 80 100 120
. Elapsed(s) ||| e P nnas
[ Ref[a smp = Asty [ Prev Adyn[ = Adyn
Current Status Details Utilities/Tests

ZATE T K COL B HE:

miifi COa Test Several AU start, 5 _EJAF R 7 Z5 N2 NREE, &M T EES0RER
We, sFHZRE)VMES, STHSER, e SEmEE. thih, ZE8RIEHEN, (EEE SN
H, Blana B 7T IRANRE, LOES ke, 58RANREE R X B R A TR AT R ik,
H S Continue JFEEEI AT,

sartup S Circmant ) Fluorometry ) Measurements €02 Dynamic Responses (BP#4)

1002 User table
COZTestsweral | cozTestseveral |¥ I_m
| Peiownaa [ Previowssummay |
T
20210013 1343 900 201t | arer | anel

System: Add entries to the User Table

Chamber should be empty and closed

300, 500
Use these flow rates: ety

Leaf Temperature: e 301 s00
2 Flow « Clear CO2 User Table before starting
. {umolis) 334 395
Leaf Light:
E Aty 458 218
H )
3 ok 301 148
: -
av
=5 66.02 6624
Range Match:
StDev. 0.101 0.09

| RRRASAsARRs At as Anas ens)
0 20 40 60 80 100 120
T Elapsedts) || emecnne

w Ret]m Smp = Asty[< Prev Adyn| = Adyn

[ oo e e

2.3.2 H,O H R HE:
[ERE 2 N BN R HE RN 2 ANFOE IR . T 5 COp BANRLHA 22 N RS HERR L, e ARAS
R
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2.3.3 RRER:
FERMIBAE R RACIR Agn TR OHNE, DAUERER, s Start JFH48 CRAERED, SHBl—4
I T 0, — B P BRIABEEL RIAT CRAT D

nnnnnnnn

uuuuuuuuuuuuu slope Finder (BP#5)

slope Finder v |
o =T
Previous Data . ‘.
nange:
No graph found
e
Leaf Light:
Range Match:

Flusromet Meusur ements Log Setup Programs Tools

System:
Gas Exchange: !
Plotting logus ( |siope] ) Current (Suggested|
o o
€02 Siope
Leaf Temperature: i 1 wmolmoras | 002 0.04
g F28  H20Siope | o005 0.016
2 4 (mmol mol-* s-*]
Leaf Light R 2 B 4
g g
¥ 3 4¢
§ 52
g , 52
6
Range Match: 5 >
aaanasassans aens e ]
o 20 40 60 80 100 120
User: Time (s)

= co2|[= H20

3. fE/ DAT FF4GRE RACIR KI#R{E
3.1 WERTHIN

fEsEUE, EMERT A FuaE EEHESHEEE R, EFEILT, Ao 5 Ao FIREFHE
FREE, R B S

@ 2 3 4 5 & 7 8
0.00232
oo0sa

2 | -047%5 | 399.98| |400.50 | 109.8
0002367 | mtmrsr) | mormor ) | notnors) | pmetms
000238

% F o002

-0.00242

4 35 3 25 2

2 15 1 05 0
Meas:TIME(min)

[* Bymomicadym] = Gasexg] Castrany

7.813e-05

{_ molmist)

4.958 | | 4.867 | ovoosna

Time

20 -~ ©CD

B C D E F G H

3.2 Log Setup HIAHREE

a) Logging Options N A14)i% Also log data to excel file, ANEE2Ji% Use additional averaging time (£
WHE, HEHEBIAL BP 7, (RS RIEHREAIME).

Matching Options | CO, Match ! H,O Match ##i%+ Never match.

Fluorometer Options I Flr Action at log: %% 0:Nothing. $E7~x: — M WEAN F HOE L B doHT 2
— AN SCF Log File 4778

true 100.0 || 471.0 | 13.2

3
Edit Graphs @

Edit Grid

b)
c)
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3.3 ¥ BP W& RACIR

HEN BP, 1E Programs [ BP Builder, fE Open/View F3k#| dynamic O3 R

DAT CO, Continuous.py, JFi%r. AJLLE#E fds Start BP BELEEHEA UG E KIS H0% B AHEHE, tHa] LA
Jeriili Open BP, A start 50, BHEET, FaiZRM Start S3E AT UGN S M S H0% BEXEHE .

a)
b)

c)

d)
e)

me/licor/apps/dynamic/DAT_CO2_Continuous.

NS ﬂ ¥ apps » dynamic

Starting CO,: 1IERME M RACR BHZRCIE —AMBRIKEE, — M E —ME/MUEEAERE 0.

Pre ramp wait: EUR38H BATE S RTIISME CO, WKREE T HHMTIE S IERDEARGE, s 15 & 1)

CO,_r {4 400 pmol mol™', FB-AM 400 umol mol! FEKE] LM starting CO, 75 EAF[H], X405
FAES, —BENTEE 1 min 3 2 min, EFHLHE.

Ending COy: 52U AN, 2 IS E5 MR, XA AT AR T SE g8 B8, A7 TR o5, Gl IR
T B A B2 R AR ORI T, B 4G Y 20 pmol mol!, 45 IR FEIRAIA Y 800, MALFRAI 1@
HUREN 8200 XAETTEIA T E ILFKEAE RN 8], HIFABRE]

Ramp rate: fEFFE N 100 pmol mol ! min''.

Logging interval: ic3% &4l (I 1] ] R%, — M 2 s,

When done, go to: WELHRG, il COpr IKFEH, —MoRBE NI SIKE, BH N 400 pmol
mol!, IXAE T AH FA 5 Th 4% L HAh i Py 0 2

DAT CO2 Continuous Ramp (BP#0)
[z
v G Low to High, or High to Low

10

Starting CO2: ot mol

1
Pre ramp wait: min

b 800
Ending CO2: o mol
100

w| Ramp rate: vl mol-* min
2
| Logginginterval: s
400
When done, go to: mis

I e i, BT Ag 5 G HTEEIENRT . R A-CBER AL BRI Vemars Jmaxe
A-C BRAVEIRZ, il 2015 FRFEM R B (Duursma R.A. (2015) Plantecophys — an R package for
analyzing and modelling leaf gas exchange data. PLoS ONE 10, e0143346.) /4T A-C: &l 2k, T it &
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Figure 1. The rapid A —Ci response (RACIR) technique generates data that,
when corrected with washout regions trimmed, overlay well onto the standard
A-Ci response for Populus deltoides. For clarity, sample data for one
individual of P. deltoides are shown. Data for the standard A-Ci are presented
as the mean =+standard error of the mean (s.e.m.) for three measured responses
on the same leaf of a single seedling, while RACiRs were replicated once per
CO2 range per seedling on the same leaf and same location as the standard A- ol
Ci. The best RACIRs are shown in blue (500 to 0) and red (300 to 800). See

Table 1 for a statistical comparison of the RACIR and standard A-Ci response °
fits. (B /2K ¥E: Stinziano, 2017)

30

AQmolm?s™)

o 200 400 600 800 1000
C, (#mol mol™")

ITEEMSHEXAREESE

1.

PR CO Wi S FH 24 0 B 52 A I D' A A BRI B — TREBOR YRR, JF B S BA BT FE WA
WA R T BhAHT 7T AU

FRAE SE5G Fr s B ROGoR, EHROGHESIE, i EOGR SMEAHIE, NIEHIEH .

CO2 IR JE AR TT TR TN TG RN, 1X 54658 A-C; 20 AT, X AT g BT I Bl 2 0%
PR, e T R PR . e iR DL AL T B R K A AR | ) AV A ) R T
IR TN % 2% (Stinziano, 2017).

TELE EABLSFAT T, P CO M N HH 28 W] BE 245 5 9 A B0 & 2R AT A= PR i A A R 0, {H
X T — 2D ) SR RAIE

T2 REM RS, WMELEPILFTFITALH (LR Match Options H' CO, 1 H,O i
Never match), {fiH Range Match B R . AR, 7K 4 5 150 &5 R AUATose i, AH i T-A8 A 5
W YA R I AL IS I 22 7, K SR AR RN, R T SR AT HEAT TS G I .
ZMER, COp W FE AL YT (500 ppm ~0 ppm; 20 ppm ~ 820 ppm)Xf 45 ST A K, w] HATE
MR FEEE R . T AR SL5e P AT R BT AR SR 1) 22 5, IR PV L 5 S I &, FR AT ST
FERTBEAT LIRS0 IE .

SE LA

1.

Joseph R. Stinziano, Patrick B. Morgan et al., 2017. The rapid A-Ci response: photosynthesis in the phenomic era[J]., Plant,
Cell and Environment. doi: 10.1111/pce.12911

S von Caemmerer., 2013. Steady-state models of photosynthesis [J], Plant, Cell and Environment 36, 1617-1630

G.D. Farquhar, S. von Caemmerer, and J.A. Berry., 1980. A Biochemical Model of Photosynthetic CO2 Assimilation in Leaves
of C3 Species[J]. Planta 149, 78-90.

S. P. Long and C. J. Bernacchi., 2003, Gas exchange measurements, what can they tell us about the underlying limitations to
photosynthesis? Procedures and sources of error[J]. J Exp Bot, 54: 2393-2401.

Duursma R.A. & Medlyn B.E., 2012, MAESPA: a model to study interaction between water limitation, environmental drivers
and vegetation function at tree and stand levels, with an example application to [COz] x drought interactions[J]. Geoscientific
Model Development 5, 919-940.

Oleson K.W., Lawrence D.M., Bonan G.B.et al., 2013, Technical Description of Version 4.5 of the Community Land Model
(CLM). National Center for Atmospheric Research, Boulder, CO.

Duursma R.A. (2015) Plantecophys — an R package for analyzing and modelling leaf gas exchange data. PLoS ONE 10,
e0143346.

Page 18



ecotek ixrssnsanas

SEa7N. JEHFIRATNIESL S

JEIPIE C3 MY — AN AR RS, (EDEIPIR A2 e 2 AR K BRI 2 1) COx AR I fE = o
JERPIGE G A 1 T 461 Rubisco BE(1,5 —BERRXAARER AL EALER), 7206 T SR UMK COs i
FEo NP RES, RuBP FALHI P WIBRIR CIF IR 23 — AR A R NS 70 EAL BN COL B, R 7T F2 AN
AR H I I L BT B & g JR ARG A h 25, M OB PR B SE AL G 3R (PCOC) o

£ 30°C T, JEPIR COL BETIGE F KL 4% CO, AR 25%, PRGN Iy & — A e B
BRAIR S R . AR RO B FRR H atiay], wf AP H a8 KoK, Ol 2 it 7o #1807t 5
EHTBAE TP R B - b XRS5 ARG I IR 3 52 70 ol X3 A 6 K G AVNZE 36%
A 20%H B 21T, — RIVAIRT T T8 BT 78 A T I e /MU IR g Rk 31 e AL A ik
[FIAE R H B, BRI AT A OG- 2E K CO2 MIERS, T3 Rubisco BRINEN J15ARHIE, K C4 RIBRIK S
BLEISIN C3 FEA T 255 . JEIPIR IR AR ) 5 B OB 15 i 7 — Nk B SeEE ™ & H I E 2 T A

SE B IPIR J HAH OG [R B 2 1) /7 1A R %, Sharkey (1988)4518 T 4 ANAN[E] (1 78 1y i jak 22
(753, AEIK DU I 2304 AN [FIRE S L5 e W S 3 s iR 22, AN SRS 41— AR O IR A1 e
WK 3%, A AN i — Rl I & ACEE il O IRGE R (1715 Rubisco B8 /15 4ESHE

SEIG SR

WFIE): EFANE RS — ke B 8:30~11:30, BEIFATREMI“FIR”, AR Z a0 4
RINEGE E RN A, AT A4 RS

RAGKAE: BEH, BGTEAL .

FOBE: ARIESLIR T L, WP SE ARE S (— B T OIS . SO NI 56 4 J T i Bl /2
T )0 AR O MR BE I G PRI 75 ELAR R U0 W EE<5%, 2 HOCHRR ] 2%0: 98%N2) A R G

SCIGPIR

% O WRFEANHDEIPIGE I E B P HIEIER O AR O IR TR A A A, KR HHZEH.

IEH OB T ARG ERN P IR:
Al A 6800-01A  RIEMH ZE (R, 6cm?8i 2 cm?)E 6800-02  ZL#E VI = (3cmx3em; lem*3em;
2emx3em) HHTMIE, FHE CO, /MWMCAM EHRME COyy FHAEEHLRE R TSR, 7T LATE 4 (1 fRIE
FEWEBLASHE )BT RSB I)T4F
1. 5 Environment #7345, #HATIHAEE IR E .

a) WHEM: Flow: On; Flow: 500 umol-s'; AP:0.1kPa 5{ 0.2kPa.

b) %% H,O: On; RH air: 50%~75% (W ATHE VPDjeor K% I ISR

c) HE CO,: COyinjector: On; Soda Lime: Scrub Auto; CO, s: 400 umol-mol’!

d) #®EIEA: Mixing fan: On; Fan Speed: 10,000 rpm

e) WEIRAE: AIARYEEARSIES B Ko R B E — A RE R, IR RS SEIL AT B
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PE, mi R PR N AR ORAS, WTRE SR AR EE A KRR, AR IRE .
Temperature: On; Tleaf: 25 °C (R EIEE Tair 1% & — MHIT FTEE)

f)  WEDGIR: BE SR G IR H1 O E E G R (TR SE 58 H ).
6800-01A4 FEHH-% -
BEH Light:  %# Fluorometer: Control Mode: Setpoint; Setpoint: 1800 pmol-m2-s” (BARHE 5256 H )% B b
7); Color Sepc: 190 (90%4L%)
6800-02 ZL BEILIR:
W HE Light: %% Head Light Source: Control Mode: Setpoint; Setpoint: 1800 umol-m?2-s"' (BURHHESLIE B 1B E
Y& ); Color Sepc: 190 (90%4L76)

miih Log Setup #7%%, W E Stability ((Xffi53%, W LLYE Measurements WL EE S 411 S AR 40 &
R frEEE)

Variables Slope Limit Period(s)
CO2R & CO,S. Meas 1 20
H20R & H,0S. Meas 1 20

A.GasEx 1 20

gsw.GasEx 0.1 20

M7 Log Setup A48, B 10 AT AIE FIE I

A. % H Logging Options: {REFERIN, Fr&EMIRILH Also log data to Excel file, o8 FEHE4
“Check to log as a row”[X 1, #fiik“Const: S” IEME BH B ALE.

B. % Match Options: CO,iEFf Always match B¢ Only match if; H>O 4 Never match; Z i fif
F range match, ¥ L3¢ 4: Range Match VUL 772

C. #THFid3 301 Open a Log File: it New Folder, 37 H CHIEHE SCAER, & 4T dt iy
SO JE, Rl New File, ASCHE4FK, midh OK, CRICAFTIF, FTLATFARMIE: T .

Je by, s Measurement %5, WS MBI, AN BER] W2 A SHURFaE VESL 1A,

WA DAFE Log Setup #5%F F&F Stability Dygerh i EHIFREMESE, HERNEE, s Logid

SEHAR FTHSCHERS, A B Tools #7488 Log,  BER AT DAicHL; # RITH UM, MIAER

Log #, JoiEicH): FERAEIER O WL TGO A E A HITIE .

& O ME TR FNHEERKDEK:

5.

9.

RSO (BB R, R ), AN R B R ARG S A AL T k< Bl
B O Auxiliary air Inlet &b BARSHOEZ L, 1§ IS 2. KA SUREE L. HE
SO S ARG 2.5L-min!, KR ERASREL 28 kPa.

it Environment #5325, G0 FRE SORER R H B0 Auxiliary air inlet, Flow 2% & A4 :

Off. INFRAE S MIERER FHES 0 Air inlet, Flow Zi%#E A: On, Flow: 500 pmol-s; AP:
0.1 kPa B 0.2 kPa. A% ® (H,O; Fan; CO,; Light) AN3%, [FEHE 1.

Rt Constants Fr%%, 7E System FEHE M O EE: Oxygen: 2%(FRHE AW A S PRtk BE % € )

Je BICER 4 I ERE A, s Measurement /3%, MRS ISR EME, 455 Log Setup A3
™ Stability haeh I E KRR EESE, SEdERRE, M Log idsEdE .

ML, S5 Log Setup ##2% N Logging to Tk, i Close Log <l 34

10. # A U %, s Tools #1725, %+ Manage Files ThfE, 7E USB i%1i, Files: copy files to USB &
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BIEH ORISR, 3797, ERdE S, mid Copy, REHEHERR] U B, 5EM.
11 HHRHIER O IRE 51K O IR TG HER A IZMH, RIEYDCIFIRGE R 1)K/,

ITEEMSEXAREESE

1. HAr SRS SR T VR G B SRR A . B A PE RS & 1 ORI H AR W BB T
2. BN ZRRFTENGS S, TR BT ORI FERRGE R . Rubisco BFEALTR A JEIPIR FRAER . LLESKTEIFIR
TR AR SR B B
3. JGRPIRIE AR E T DA BhIRA 8 I SCE VR R R PR SE I R AR T . R E MY AS SR AN B P
R € I 0 (1 ' R R S 1T DA B ERAT T3 O B A A BB T AR Sk K< CO2 MR BE T i 5 1 T I U I B
TED) = e
4. RAMERE SRR CIPIR ) 2 R R LR U
Q) XA TGRS B A TR A AR S O IR K.
b) f#H LI-6800, MU AN O2IRFERS, FEHE L Constants HFIFAIRERE, FANAIRENBNE
X CO2 LT AR = 50, T B RS I
©) AR AL R A RIA IR R ATER o RE A R R SO R B K SR AN AT 5 2,51 min!, e KR SEAN AT
BT 28 kPao 75 MK A #% 23 J BRAR A%
5. ARFAMK O FAEZIME, 1R Rubisco BN 124 B (F.A. Bucsh., 2012):
Rubisco & — XA TR, {1k RuBP BRAGK N, B COx @ IEE— . 29—t o Ay, Jurpiis 2
AT LA Rubisco BE1I2) 11 SR AR AT Y o YENPIRGE 2R Rer 25T 0.5 AL IHE 2R

A+ Ry
RPRZO.S V0:Cc7
=1

1 b QAT &, Ot EE A 4 ARG IFIRGE S Ry AT OB RSB T iE B AR (5 ), Ce Nl MRS gn it
HARERER-R), rAGNE, BEMRe, mEA A #scil, M\ G EamFESE, HEEA & BRI, b
A SCHRIAAT R R 2 5 C3 a2 i B, W vl BATHGE . ASCRIN S M5, AT

Ra

I‘*=C,-+—

m

SE LR

1 R4, 2013, JGAERIZAIM], BREEHRRAL.

2. B.J. Walker, A. VanLoocke et al., 2016. The Costs of Photorespiration to Food Production Now and in the Future[J]. Annu.
Rev. Plant Biol. 67:107-129

3. F.A.Busch., 2012, Current methods for estimating the rate of photorespiration in leaves[J]. Plant Biology ISSN 1435-8603,
doi:10.1111/5.1438-8677.2012.00694.x

4. S von Caemmerer., 2013. Steady-state models of photosynthesis [J], Plant, Cell and Environment 36, 1617-1630

5. G.D. Farquhar, S. von Caemmerer, and J.A. Berry., 1980. A Biochemical Model of Photosynthetic CO2 Assimilation in
Leaves of C3 Species[J]. Planta 149, 78-90.

6. S.P. Longand C. J. Bernacchi., 2003, Gas exchange measurements, what can they tell us about the underlying limitations
to photosynthesis? Procedures and sources of error[J]. J Exp Bot, 54: 2393-2401.

7.  Bellasio et al., 2014, A high throughput gas exchange screen for determinin rates of photorespiration or regulation of C4
activity[J]. J Exp Bot, 65: 3769-3779.

8.  A.B. Cousinset al., 2000, Reduced photorespiration and increased energy-use efficiency in young CO2-enriched sorghum

leaves[J]. New Phytologist, 150: 275-284.
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LInt. HASE gn5RUMR COKE CNESLR

TEADR A (B BN FL ORI AR A2 i FR AR AR, 3k 2 S B R AR AEAE A P AR R . 2E
VB A G CO LM A ALIIEE, A A R A A e SR AR B A . BEJ5T . 2Rk iR
M, WAL R WG 1 CO, R 4, X EeAE TR (L FRANER G R X Gl R A A
[FIRE LS, R A T e iR & R FOR Se RN R RIS RGBS+ I 2. Eid
B SEITH R IR VB DA A KT AR R T — MO S A, LR RN 5 A
PRI R — AN EE T A,

NGRS, CO NKREIAFZBEM F &, HadABESANE, Rerad
-y I PR 2R P A 2 A T A R A e ARIESS e — e, RRAS T AL S 3 (AN AT AR Y

An=gs X (Cy- C) = gm * (Ci- C)

Hrr, g M g 735172 CO ¥ BN 1 TIL T A W, Co, C Co B RIRR T MUEAR AL 11
CO IR . #R¥E FvCB A, LRI HM T H BB gn IRKHAEE, BIBE Ci=Ceo 2RI, JTFAKIE
WAL g RSN EIER CoAR T CRZ WA, 11 H. g HFAREREAZLE, ©EAY] SV
PE, FEXS ST R AR AT AN R PR S ASE 3, JFnr 2 AL AR AT R ) 2 2 Rt 5 7K 8 3 B AR R T

.J‘-x‘ ~

L, ,

‘\f} ~ 3 - {f

UDEB = :f.z, %,) ; P e 0
s O et R

AT gn MIETNEAR S, REUHE LW ETT BT ECE MMM E RS, WREER

B a SRR TS TR R . 3R T CO R SAEIH WY UL R Cov Cov Giv Ce PRI MR
M AFLE R SAR N ORISR 19 CO2IREE . gby gov gn P IINILTHZE SR RAL SRR AT L.

B b 2 A R T R R, R T CO2 WAL [l 2R g BRI AR BN HIOE i h = H 0 <AL
O P (gias)~ 2P ERE 2 B2 (o) RV ML P VBUARI L R 110 2 E (i) o

PR AR DR AR S 2R POLFRPP N RaE B FiE AR i ik
WAL ARFITNEERE — R R, BA RSP RENS SRR SEE IR 53K
. WEFUE AR B 5 S50 H I 5 26 Hg A1 B SR STNE, AT AR 5 M4 R 5O
AL A 25

LIRS

IFTE]: B A0 BRI — e 3% BT 8:30~11:30, BEJFRTREAI/FAR, J/FAR NS 5 & (s 4
RGN E TR EN, WAL R SR AT 7OemIN th 2k, AHYIM R 5 S i BEATIE &R o
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KA WY, FGRL.
FRL: AR SEI6 R ER PR A IE AR f T (TCIE S . 3G RS R A 58 42 T M BGE T2 T ) o

FiE—. THEBFRiE(variable J)

SRS SRR TR W

1.

A 6800-01A %Y= ([JE, 6em?E{ 2 cm?) HEATIIE, FHZE/NWHAM =ML COy, JH1E
ENUBE I R G M, T LS B PRAEZE AL AN AR 58 b LN SRR T4

3L g IR, @ EM RO E AR 4. 8] COLIREE G 6T BRI i A<
Rav SRNEALFARIETR A J, M-SR AR 53 CO AME T, THE AT

A

I*(J, + 8(A + Ry))
T Ja—4A+RY)

Im =
G

miili Environment %%, #HATHEE IR E

a) WHEIHE: Flow: On; Flow: 500 umol-s'; AP:0.1kPa 5 0.2kPa.

b) WE HO: MBI AIRYE ARSI H i E, X T AW Aok g A s2ae, vl LK
B MEE R, SRR 7 SR < LAT RIS o
HzO: On; RH_air: 50%~75%; HEAEIT’E?F[J VPD]egf‘,

c) WH COi: COyinjector: On; SodaLime: ScrubAuto; COz s: 400 umol-mol (17 "] HR 4 H
CLYSREG H A BCE ML) CO2 IKEE)

d) #HEIEA: Mixing fan: On; Fan Speed: 10,000 rpm

e) WHEIRE: gnitHAR P EA B m R BURME . IR AT R FL A S25 B e,
W AN E B EEA S, IR RS SEBLR AT RedE, iR SR A N IR
fiX, TIRETEAUIREE [ BEAEKER, (AR RE.
Temperature: On; Tleaf: 25 °C (MR FAIRIEE Tair 1% & — MHIT FE )

) BEDOLE: BE - DREYEA DR S AEE iR AT RYE S8 H B E).

6800-014 FELH 2

BH Light: %% Fluorometer: Control Mode: Setpoint; Setpoint: 1800 pmol-m?-s” (BARHE 5256 H % B b

7#); Color Sepc: 190 (90%ZLJt)

A Fluorometry #7745, W H Settings Tfg:

Measuring: Measuring Beam: On; Dark mod rate: 500 Hz; Light mod rate: 20 kHz; Flash mod rate: 250 kHz;

Averaging: 15 s; MultiPhase: Red target: 8000 pmol-m™2-s”'; Phase 1: 300 ms; Phase 2: 300 ms; Phase 3: 300ms;

Ramp: 30%; Output rate: 200; Margin: 5 points

mitT Log Setup #3745, WE Stability (X237, W LIAE Measurements " W52 5 SN A2 A1 P

R IRIETED -

Variables Slope Limit Period(s)
F. FIrLS 10 20
CO2R & CO;S. Meas 1 20
H20R & H20S. Meas 1 20
A.GasEx 1 20
gsw.GasEx 0.1 20
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5. siili Log Setup A%, W B id% AL SR IE T

a)
b)

c)

d)
e)

W& Logging Options: fRIFFERIN, HAHI{RIET Also log data to Excel file.

% B Match Options: CO»i%# Always match &, Only match if; H,O A Never match; # i3fiff
F range match, 1 W.Jf{>% 4: Range Match VLHC /i

B Fluorometer Options, 7t Flr Acttion at log %1 :FoFm(dark) or FsFm’(light) ’; Flash

type: MultiPhase.

62 BE % A7 | f“Check to log as a row”[X 38, #fiil“Const: S” EHE WH B AE.
FTHFCS 0 Open a Log File:  fiii New Folder, Z57 [ CLHEE SO 92, ik v @ 41 ok
JJ5, mifi New File, $IASCIFAPR, fidi OK, 4T7FCs3CfF.

6. LA, s Measurement #5755, WEAEMEN, AR TR W2 A4S E R € Pk St K,
AT Bhsi iy Log Setup #%8 T &F Stability DIfeH B E WAEIESEL 2B - €, il Log id

7. B, BEEEES 60, WELHR)G, i Log Setup ##%5 I Logging to Thfig, miifi Close Log
KPS

8. A UL, rfiii Tools #5345, %+ Manage Files ThfE, £ USB IEIi, Files: copy files to USB %
@J E a@j‘%i/fq:%! TTﬂ:’ ﬁ%ﬁﬁi/ﬁ#’ ){_iﬁj“ COPY7 4%%&%?&%?” U ﬁ’ %Eﬁc
9. VEEFI:

a)
b)

©)
d)

e)

AR TRUE T SRR IR OGP ARAE, DEIPIRGE R 50 Al R LR, I RO .

HI T RGP A G At T B A AR, DL R SRR B R AR R SO B AR I A T AR AN, B
WICSH ETR CHX L FARBIEAR) 55 A X SEPrp g i 2t i 7l Jo Z [0H — iR % -
AR TIRE (1~2% O2) TR ETR A1 Jo BEATRHE I E 10 T332, W] AR X BR — 2 Tl R R 22
*RAXS gm B EEEE RA —E M, A FIAEARFRER C3 AT ARMAKR, AR A
#, thrEE AR AT A S, VRIS 6.

IR ERLARIFIR Ra (IR /NKS gm BORSESE SRAAT — 522N, A 22 K0T 5038 SR P B[R] IS PRI G 5 Ry RAX R
Ra, A3 I FoA 75 7204 S (Laisk 7%), (HAER ALK

A=, FBEBFImiA(constant J)
BRI
1. i 6800-02 ZLH56IEM = (3emx3ecm; 2cmx3cm; lemx3em) FEATINE, 75/ NN VI =524t

COzo JFAELMUE T HERRLE I, 7T ASE S A PRUEAE B SL AT AR S P NS 1 T
TR g O AT, FRENEGOLE AR 4. MUl COLIKREE Civ J6 NERRLARFIR IH A Ry AR
AL R COp AME T, TR TR

4((C; — A/gm) +2I'")
(Ci—A/gm)—T"

Ja=(A+Rg)

S5 Environment F1r%%, TS IRE
a) W EIE Flow: On; Pump Speed: Auto; Flow: 500 pmol-s™'; A P: 0.1 kPa 8% 0.2kPa.
b) #E H,O: On; RH_air: 50%~75%; RIS VPDjeus
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10.

11.

c) WH CO: COyinjector: On; SodaLime: Scrub Auto; COz_s: 600 umol-mol ! (¥ & 75 %€ NiE
Yot H 2 A 32 3 RuBP FAETEZE 2 I (1) CO2 MR ED)
d) ®HEIEAEH: Mixing fan: On; Fan Speed: 10,000 rpm
e) WEIRE: gnitHE AR S IR BURE.
Temperature: On; Tleaf: 25 °C (fR#E IS Tair 1% & — MHIE TR )
f)  WEDOLIR: WE I EYIEAA JGRR ] B E R AR YR S5 H ).
6800-02 2L EIL IR E Light:
%% Head Light Source: Control Mode: Setpoint; Setpoint: 1800 umol-m2-s™! (BUHRHE L6 H A% & 58D,
Color Sepc: 190 (90%ZLY)

miih Log Setup #7345, WE Stability e ((\fi53, W] LLFE Measurements | VLS4 1) SIS 254k ]
K friaE)

Variables Slope Limit Period(s)
CO2R & CO2S. Meas 1 20
H20R & H>0S. Meas 1 20

A.GasEx 1 20

gsw.GasEx 0.1 20

M ifi Log Setup #7348, R EIEFCFRHLFIEDH

a) WHE Logging Options: fRIFERIN, KAHI{RIES Also log data to Excel file, fu#iff%At M
“Check to log as a row”[X 1k, #fiik“Const: S” IEHE BEHBALE-

b) ¥ E Match Options: CO, %+ Always match 8¢ Only match if; H,O > Never match; %13
range match, TEJLHI3¢ 4: Range Match UGHL J7 7%

c) FIHFE® M Open a Log File: it New Folder, #37 H SR SC-Je, derh @7 1) ek 5%
J&, s New File, A4 FK, midi OK, FTIFHds% TS

Je bt fr, A Measurement %5 WL%E Log Setup #7345 | Stability ThREHF B IR E LS, HE

NN AR, NEHEREENESE, s Log LA

it Environment Fr%%, B CO WE N E
CO,_s: 700 umol-mol™" CEEHe—AMEY)E A3 % H 52 3] RuBP FE AR 20 I 1) CO2 W ED)

R Measurement #7355, W %2 Log Setup #r%2% | Stability hEgH R B HIAEHSE, HERN 4/4

W, BRI E, A Log ik ik .

HEHAEE 7~8 0, B3 ANLLER COWRE S, MELWG, ritdh Log Setup 3% I Logging to 1)

ft, M Close Log 7<Mid 5% 34

i UL, s Tools br%%, E#F Manage Files Zijfig, £ USB 1ETi, Files: copy files to USB | H

SRS, IT0F, el i, smidi Copy, REIEHEIXE UM, 58

H T A G CO WFEII R, MR J, R R AN, J, nTARE e s 5 v A5

Ja=) Ue=J0* /(n=1)
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Horr, JeWUGE S mi e v 5 o P, JON M SR ST B S B, n il mi A

12. FIHER RN JARNSIR 2, RIS gn 85 R B IME N SEPRIY g (FEAHTHE 775 L Warren,
2006).

13. e

a)

b)

FI:
R E WL T IRE AR AE B TR s R 2 HAEYDOG 6 R 523 RuBP PR IR BS2 M NG 2%, BRItw]
i3 PPSIT B ETR (1] CO» Wi N ZG B3 IE 1) COL iR JEE 8 Y Bl (BRI 2 I I Wy, — B B
fEfE CrEdL ).
T U S R ORI B B AR s R ETR RIS PRk vl P AL Is R J, A Bk R L,
T RO T R 3R OGO B B AR AR LT IRR B A
DRI Ayl e o 2 v 5 0 2 A SRS S B, DRI Al SR PR A b g v T AR A L
BT E SRR ESLhRE T SRR O3S H, BT 6800-02 ZL Gk =

(3emx3cm; 2cmx3cm; lemx3em) BTSN

A0 Ry 6 45 R0 5 A2 L3-S AR R o

FiE=. MiZHh=Ri£(curvature method)

1. fHH 6800-02 ZL#5URM 2 (3emx3cm; 2cmx3cm; lemx3cm) JHEATIIER, CO, /NI AN 2= $244E

CcO

2o FFAE NS DERRGE M, T DUSE S A PRUEAE B AL AR AR ST NS 1 T

2. ZJHEMEH A-CiCurve IR RHERAR ORGP T L g, DIILERIE TS COp i B il 2 AH R (VF L
LI DY).
3. VEEHI

a)

b)

RHEBAEE T 4 A1 C; TSR 4-CiCurve [ il A 50IE BRBCK IR 22, BEMEZM gm IRAN 5E45
Ry DRI s P PR A A 40 N A L T R M A ) a0 BERAE

FE M TR N BT KA OL T, SR RS RGO IR 22, PRI =5 AR T AR
ARNT 6 em?, RGEFEBLE (500 pmol s, {HXS T LI-6800 1M1 5, ik B #1470 Hr 2 AT
Aok - T RRIAE (R PR A SR AR, AT KSR B S 38 25 VS

i 24 4015 (R A P R I thAO TI E m  2 A0, ANR] G R B AR AN BT

25umol-mol'.

ITEEMSEXAREESE

1.

ARENE T =FEH] LI-6800 M EAYIM AR T57E: T3k 1, LI-6800 Tl #E 6800-01A %
JeM 2= (AT, 6cm? 8 2em?), 7715 2 MJ7 % 3 it 2 LI-6800 Fit B 6800-02 £L i i %

(3emx3em; 2ecmx3em; lemx3em) BIW], BFF0E AIARYE B 5 A IC B AR DL £ G0 1 77 7%,
T PR 0 ) oAt 5 21 L Warren 2006 “Estimating the internal conductance to CO;

movement” .

I AT I, AT A SR A ARG R0 IR Cor 3N
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3.

P EEAEAS FE YA KB BOFAMERE, A WRIEIT RIS, gn S FOGEREI 2 TATHE I
o MBS, FEM R ZAERET g D, T351, g TRALT-REZ AL P & RS 2R A

I, a2 RN gst. 251 g MG A3 IR,

EARFNEAL SEHTRT, g SR TILFE. COx [FMERETIRIEATS . R JFEL b 1) /KIE TS
WAL COr A AR RS RE AR, Ikt S g AEE VIR S UMK IEIE &
FIEED] (NtAQP1) FUSKIRZIRERY], ZIEPIRILKT 5 gn IR,

I P 3 BE BEAE A M 38 TR AR A A AR ORI AR S, T 3RO A R A A 1) - P P 3
(Ethier and Livingston, 2004).

i gn Y0 ik gn G
IKFE 0.39~0.50 FKIMEH 0.5
N 0.32~0.53 B 0.27~0.43
SRk 0.22 Sk 0.07~0.27
tH 0.37~0.60 EX 0.16
ST 0.19~0.50 1% 0.07~0.12
SRR 0.08~0.19 Frig 0.15~0.18
AR 0.07~0.15 R 0.11~0.12
EHBE 0.08~0.22 XA 0.07~0.08

1. VFRA, 2013, JGAEfERSAM], Bhr HiARA

2. J FlexasL et al., 2008. Mesophyll conductance to CO2: current knowledge and future prospects [J]. Plant, Cell
and Environment 31, 602-621

3. Warren., 2006, Estimating the internal conductance to CO2 movement [J]. Functional Plant Biology, 33, 431—
442.

4. T. L. Pons, J. Flexas., 2009. Estimating mesophyll conductance to CO2: methodology, potential errors, and
recommendations [J], J Exp Bot, 60: 2217-2234.

5.  G.D. Farquhar, S. von Caemmerer, and J.A. Berry., 1980. A Biochemical Model of Photosynthetic CO2
Assimilation in Leaves of C3 Species[J]. Planta 149, 78-90.

6.  G.J. Ethier, N.J. Livingston., 2004, On the need to incorporate sensitivity to CO2 transfer conductance into the
Farquhar—von Caemmerer—Berry leaf photosynthesis model [J]. Plant, Cell and Environment 27, 137-153.

7. BAER, BRKALEE, 2010 B, MPRSERTALER[T]. SR, 30(17): 4792-4803.
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LIS\, HEREEENSIEEIn A HZ

H T N3 AR A A ORI T s, AR AN W e PR B AP 82 ] 2 oA — > 4% 2 R Y
. FERTFOLEVE XS 7 i S R, N R SR R FvCB B (R SR DY) . AR
1M, VF2 AR FU L A T AR TE AR A RO AL R S 1. S — A e RS HUL B AT DL AL
M I A 7R 5 BRLAE Y6 S I T 1 — > E BRI T T

fEERTE R, VISR BEAF A H ARS8 . A R B s fE A e &8 A 22 Fh A 2
AR BRI . X R LA REE. IR, SR, JtE s S i, POk
Sl R BN AR A R AR AR SR BRI K A e R G la] (1 LT AR

AR AT PASCR A ' A A T R TR AR, XA I R O AR B i R & B Bl I . TR
RV, RO E I B TR A R A A B I I RE A T e . A A
R B M N 2, T ST T AR I IR B I R A BRI . ARG A B AR A AR, R R 1 2 )
A EER A TIUANHER: Ml COL W (C) Rubisco MR MIEZR (Vemar) I BT & TG AL AE . RuBP 5t
KAEEERna)s AR T T Vemar HILEAE o

XHFZHEYIN S, AT 6 53 A A AR A A I = R AR, TR PRI A7 — D
FHE R RN RIERE . AR AR P T A AR B R, YRR D SR AR
AR R AT . — BORUL, YA RSN R, HOt G R RiE iR thaE .

6B AU R F R VA PR Tt & 8 B S EAIBCR A3, BORALAL A CO2 IR (CoIIAR AL . (EXS
THAESECHRE WS ZRTE, A IS RIS HAE R R DL W 1R 5k

40 : r , 300 — T T T 300 —
a a a

@]

(umol m2 s
(umal m2g)

ax
J
max

\%
om:

Photosynthetic rate {umol m? s™')
©

Leaf temperature (°C)

2 o1
P (umol m*s™)
P {umol m?s™)

Optimal temperature (°C)

| 1 ol L 1
10 20 30 40 10 20 30

1l I
C, (umel mol™) Temperature (°C) Temperature (°C)

K 2: HEFRHESECTHEE BN . Hr P Rubisco BRI T HIEEHE . P RuBP FARE T HOEAHEE
(B A #dlikiE: K. Hikosaka, K. Ishikawa et al., 2006)
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LIS

WFIE): BFANE RIS — ke B 8:30~11:30, MBEIFATREMI AR, AR Z a0, 4

RIS E AR E N, WA A4 RS2

RAGAM: W, BOLRAL.
FBE: RAESHIG T2, GBS EMREMR T (B TEIES . S2OCRARE L (NI S 42 T 8E

ET0RH ).,

<hgALE

SCISICIR

1. RN 2R n] AR 6800-01A A= (JATE, 6cm?EL 2 cm?) BY 6800-02 £ W YGIRIH =

4.

5.

(3emx3cm; 2cmx3em; lemx3em) HEATIE.
FVEFH COL A HIRS E — ) COL IR, FFAE TN G pH, W DASE 4 1 CRAUEAE AEELAS
BRI ENEE TR . BARERIEIE ILE 3 2P Environment 1/ CO, #2541 BA CO, WX
i, AR ERG R, BRI R PSR 1. L1-6800 Z2 i EA {6 FH 7 V5
st Environment Fr%%, AT E
a) WHEVE Flow: On; Pump Speed: Auto;
Flow: 500 umol's'; AP: 0.1 kPa 5% 0.2kPa.
b) WE H,O: On; RH air: 50%~75%(tL T W E VPDjeo KA HIH 2 N IIKRES)
c) fHH CO /NI, TFEWE CO2: COyinjector: On; Soda Lime: Scrub Auto; CO» s: 400
pmol mol™! (y: IBA /MW, fEHZZMIH, #E CO; injector: Off)
d) WHEIREH: Mixing fan: On; Fan Speed: 10,000 rppm
e) WHIRZ: Temperature: Off;
0 WEGE: WESEPORREHMEE, BE YA G R AG RH AT RS 9o 5 B %
H)o
6800-014 FEHHf %
% HE Light: #%% Fluorometer: Control Mode: Setpoint; Setpoint: 1800 umol-m2-s™ (ECHRHE LI H % B e
#8); Color Sepc: 190 (90%ZL)
6800-02 ZLIEIEIR:
WE Light: %% Head Light Source: Control Mode: Setpoint; Setpoint: 1800 umol-m?2-s™ (ERHIHE S5 B (1%
#J658); Color Sepe: 190 (90%ZLt)

R Log Setup #7325, & Stability TheE (UftZ%, W LITE Measurements | W42 ) SE i AR 16 &
Rt frtaE)

Variables Slope Limit Period(s)
CO:R & CO:S. Meas 1 (fEF CO/NRIR) = 20
2 (A CO2/)NW3R)
H20R & H20S. Meas 1 20
A.GasEx 1 20
gsw.GasEx 0.1 20

miihi Log Setup #R%%, ¥ B 10 U AE SR IE TN
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A. &H Logging Options: {REFERIN, FEMIRIESH Also log data to Excel file, T ff ¥4 | f“Check
to log as a row”[X 3, #fiik“Const: S” IEHE BH A%k,

B. W& Match Options: CO» i Always match 8¢ Only match if; H,O A Never match; % 13fi [
range match, £ WLJ{>% 4: Range Match JLIC /v

C. FIIFds% 3 Open a Log File: s1ii New Folder, #37 H SEHE ORI, &b IR IR @115
)5, s New File, HIASCHF4FR, mifi OK, 0K SCIFHTTF, W RAJFaRMI& T .

6. Kby, siddi Measurement #5325, BEANNE S, WHEAEMETE, #EARTEA W2 NSHT
FEMESERT ], ] LESE Log Setup #7345 | Stability DhREH W B IFEMESE, MERN 448, N
HARAE -

7. TRUE Wi e S 2

1) i i Programs #3525, &

i Last loaded:
I - iﬁ;f . p— [ Generic_Response V¥ ‘ ast loade
Progra’ms jJ HE‘ l:'j % Generlc Loop over any collection of controls . @
itr ; [ sewinss |
Response. e Settings co2s16)

StartUp Constants Environment Fluorom etry ) Measuremen ts ) LogSetup Programs Tools
/
/

default

. BP Output: WaitForStability:  Wait 120 to 180 secs, early match allowed _
a) kii7 Edit Sequence, 3. ey '% ‘ v previous
i':’:/ <Ly BP Monitor: 0active 'ﬁ‘f‘EE’(_ﬁ;SEquence’
WA R P T RRHFS)

b) & 'E Control, %+ EnvTemp Tleaf, #EilH FrildfE. (0] Sdi 72 EMA+Row, B ELAII—ANHH)
AR, sbd A EA+Col, ININAR BB

- srs | o | sris | e | s |~ |~
/ 1 400.00 400.00 400.00 400.00 400.00 400.00 300.00 °
oz

wmal mok
\ Control selected: CO2_s Control selected: CO2s
2, fid ime [l |
» Fan

1, JHRE

Jip G, R > von
3. )f—iﬂ?+C0|, Eﬁfﬁﬂﬁgﬁi b Flow P Pressure
b o o
P Light Tair
b Pressure Tichg
e
P Fir Settings Temp On/Off

b Log Options P Fir Settings

¢) METBEMARRAT, £ Edit Row 1248, iy A\ A R (2 CHAl 28 &) AR AU FE T

[oe conor [ s [ans e | ane | sne | ons [ e |~ -]
N ) B

2 \? 40000 40000 400.00| 40000 | 400.00  400.00)  300.00 -]
-

ERLEAT, mEEditRowikil, RIEEHIESTURE

qﬁgmml

w [ 20,22,24,26,28,30

oocona aad MTereTerer

2) % WaitForStability: Min.wait: 360 sec; Max.wait: 600 sec; “4Ji% Allow early matching
3) sl Start FFUANIE
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K&, miidi measurements #7325, % Graph A~H, i Edit Graphs, Xf A Al Tleaf #f47 F{% 15

10.

H. BEMmZ%.
FiertF, BEEY 6~75, MELH)S, i Log Setup #7325 N Logging to Thfg, miiiti FAALEN
Close Log %M1 3x M-

A UL, siili Tools br%%, iE#F Manage Files Tijfig, £ USB 1ETi, Files: copy files to USB £ E|H
RSSO, $THF, JRFEEdE SO, middi Copy, M EdmHEIEE] U AL, 8.

ITEEMSEXAREESE

1.

%%ﬁ@?ﬁﬁﬁ W%%ﬁﬁ%%ﬁlA§¢,Hﬁ%%ﬂ%ﬁﬁiﬁ%%ﬁ%%%ﬁﬁﬁ
I, AR KRGS BT LN U M de & i, RIS 2 B 33 AutoDry 4R E 5275 .
TKHCQWEWMT,%é%m&%%ﬁ%ﬁ%&ﬁ@%mem%WﬂﬂRwP@M%%E
P, DIt ArEIE Nested Response 2 Jz= kB H Il BRI FEANF] CO BRI B Al L Wi B o

HI T 85 PR P2 0 J82 2 52 BRI ) Vemars Jmax SEHIFENA , BT CALEIR 0166 08 Tk B2 1] B2 P[]
I, CO MR I 2 th A — N EZ M SRIRIAT, 5T C3 AN B AR (A SR I8 7 LS 36 DY
P2 T 1 2 KA I T, R A TOL Bt IR EE ROt S A . ARG T
BRIEREZ XA, BRI R e G R, £ uE AN (10~30°C), AT 10°CH AR S
fEdgw, Quo=1.5~2.0; SR EH RIERE, EENRET Rl G, Ry 2
A, EEGE B TOCMR. BRI AN, 9 & G Rubisco i, T fE XA YA
A, R EHUAE R 1A A UV R A ROR o

5. A 1EHEBAEEE R YFASE T R, B C3 YN 25°C, 1 C4 MM 30~35°C, [A—3E
ARG H HT# & 10°CA L . FRDGEROEIR R Z B 2 R R, . AKEE. TS
WRE. IR EE .

6. TERZHIEM T, BIGRE FHEEHE 223 Rubisco BHRIRHI, Kt Rubisco B 1R X
TR FE AR TR T DA A 0 i B [ I

7. TEDEMZERI T, Koo Ko B TORSZAE R A KRBT AL (1K) 5

8. AR EMIIE T HE T Civ Vemax FIEHHE Y Tnax FIEAREF Jnax/Vemaxo

SEI R

VR4, 2013, JeBIEHAM], B HRAL.
K. Hikosaka, K. Ishikawa et al., 2006. Temperature acclimation of photosynthesis: mechanisms involved in the changes

in temperature dependence of photosynthetic rate[J]. J Exp Bot, 57, 291-302.
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ST L. I R SITRSKEESER VPD B

AP AR —MEZENER, BERS50EEN. EYIRALRHI 1K, 2 EYINE
FRAERKE QG — DA RS Eh . MEERK e gmEZ AR PR LK 5
By KL 2 MR AUK TR, AT TR A UK T S Y A AL R R

ALY EAE R M R 54T COxn 02 Fll HoO 85U el i EEHIE . oA IHEAR
) CO, T ZR M AN BTG A T 1. B, JeE s mRil LIS ML
SR EAE R COx R AR M F (350 Gl R M . il T LA A 5 KRR S 4
fZhae, PLSAEVF SRS RGP A A 2 S R ERN M. LRI RIgsh % 2 Ao
DIZR I T o LM 2 (I [ D J LD 22 J L/ o G, D, s R AR CO IR ALIITG 1M
R RIRAE . SR AT CO2 IR LR R ik IR et ALK R M. AN, SERIRACHH(CAM) 61
b, FRSALKRH, TR AL S HEEER, R AL go M PR EAR & K1 (10 B — EL
AR R E S AR R, EH KRR %, (B R )AL R 2 SR 4 1 5
Pt REHLHI VIR AR VLD 25 o

1200
1:900
I%E 600
£
o 300
, 3: RFAZEBER ST ERERAKAE
N ) VPD A1k, ULEFIMI L. Fob o 20
T g R, g AILGRE; D: WAUKEESE (A
ge//MW\\\ Fe ¥ KV G.G. Katul,, S. Palmroth and R.
PR Oren.,2009,)
0 0 10 20 30 40 10 20 30 40 10 20 30 40
D (mPaPa™)
Lol 174
Sy

WFIE): HPAhE RS — ke B 8:30~11:30, WEIFAIREMI“FIR”, AR Z JE RIS 4
RIPGAEE AR E N, WA A4 R SE5

RAGKAE: TEH, BGTE .

MR IRYESLI T B, EFEE G AR (AR R TCESS . SOCIR AL RN 58 42 T i Bie =
T3 ) o

LI TR
1. gew-VPD M 28T 6800-01A 5t = (A, 6cm? 5 2 cm?) B 6800-02 £ H Y=
(3cmx3cm; 2cmx3cm; lemx3em) #HATIIE .
2. FUEH] COL MR E — BN COL WK, FHAE TN IE R, 7T DASE 47 (PR UEAE
WEBLAN LR PR H E LR 5 BARHRAETE WA 3 2P Environment H[) CO2 #2541 WA
CO;
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WO, TR R, BARTTE RIS 1 L1-6800 Z2 ML w6 A1 J5 i -
3. riili Environment #7348, #ATHIRIEE

a) WHEE Flow: On; Pump Speed: Auto; Flow: 500 umol-s™'; A P: 0.1 kPa 8 0.2 kPa.

b) #E H0: Off:

c) WHE COx: WA COy/NIWE, W& CO2: CO;injector: On; COz s: 400 pmol-mol™!

WERAMEH CO2 /NI, L2 2R, & CO; injector: Off

d) WEIWRAM: Mixing fan: On; Fan Speed: 10,000 rpm

Q)  WCEMREL: R EEEH AR BRI H W, e RE MR E IR, 2 A
AL AT RENE, mR SRR M SIS, FTRESEACEREE LRESS K, RS RE,
Temperature: On; Tleaf: 25 °C (MR IFIEE Tair 15 & — MHIT TR )

e) WEDOLIR: WMELRETOCIRRFHEE, BB —SRHE A G IR H % 5 (1 AT RS 5246 H
M E).

6800-014 FEHHHf %

P ® Light: i%%% Fluorometer: Control Mode: Setpoint; Setpoint: 1800 pmol-m?2-s™ (EUHRHE LI H 1% Bt

3#); Color Sepe: 190 (90%ZLJ)

6800-02 ZLEHIE:

B Light: %% Head Light Source: Control Mode: Setpoint; Setpoint: 1800 pmol-m2-s (B S5 H % &
3% ); Color Sepe: 190 (90%ZL)%)

4, i Log setup #3%, W HE Stability g (W55, T LLTE Measurements W52 1) SL i) AR

FASP RN SV D)
Variables Slope Limit Period(s)
CO:R & CO:S. Meas 1 (fFF CO/NRR) = 20
2 (AEF CO2 /NW3R)
H20R & H20S. Meas 1 20
A.GasEx 1 20
gsw.GasEx 0.1 20

5. iy Log Setup A%, HEILK AL FRILII .
a) &HE Logging Options: FRIFENIN, HAHI{RIES Also log data to Excel file, & BF4E4 N
“Check to log as a row” X3, ffiiA“Const: S” EHE WH A IE.
b) # & Match Options: CO,iE#E Always match 5 Only match if; H,O J¥ Never match; i fii
F range match, ¥ ULF5% 4: Range Match VCJE T 72
c) IR Open a Log File:  fiidi New Folder, #53/. H SR SO, sk T 2 ir
S5, A New File, $ASCF4FR, fid OK, CFICHHHTIT, ATLUIFGRNE 1.
6. R EMJr, s Measurement b3%5, HEANMIEFH, WEAEMETE, A RFER] L2 NSE0
FaE tEsErT I, WrlPAAE Log Setup #5325 | Stability DHag F Ik BEHIFREESE, HERAN 4/4
i, ABEEREE
7. JHiRIE.
a) st Programs #7348, 7E Programs DJREHIE+E Generic Response. #5485 : VPDieyr FAKE
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HIAR B W E T, TETE LR\
b) s Start FFAANIE .

8. K&K E, fiili measurements Fr%5, %4 Graph A~H, 5ifi Edit Graphs, X} A BX go 1 VPDjeyidt
ITEGREE . BFEIZ.

9. FEmtl, EEEH 6~7 4, HRBIFTAM FINE, M Log Setup #5725 N Logging to Jifg, miiifs
A7 E R Close Log FM1IC 3% 3L

10. i U #E, s Tools #r%%, 1%EFE Manage Files DJfE, 7E USB &5, Files: copy files to USB #
P H CESLHSC R, AT0F, deRRdE O, mids Copy, W EIEHEIRS| U AL, 58

ITREMESHEXAREESE

1. VPD =V SR EA S, MRS i I AutoDry R, W] idE 242 iR 2 (Tleaf B Txchg)o

2. IRFEEHIET, FEEEEEN TR SR IR A R R PR, 4218 S Humidifier
WL F] 100% 475 TCIE ARSI, 175 25 HE 1) IR rh g In 78 17K 5~10 mle IUZEA B HO N, Hiim
TN, .

3. HITARALIFRIFINZ COL LM, KL A@ T Nested Response % JZ & H sl &£ KR A F]
CO BRI N (6 & 8IS VPD [y B CEL A A 1 L5258 )\ KR A4

4. RFEFEPIRSAL S TR S A AR A A e R F) 22 AR K, M URP RTINS, DL R SEE6 B R I
IR B BANALE S . ALl i B Al TS A0 R At T BT AR A2 33 1) ) 2 R B

5. SILFFEARNSRIIILT ERRAC, PSRy T BT R R N . oAl DAE R T K 4y
iR, BN SEAMBK . ARBESE N AR EESLRM . ERIISET .

6. TEFXM FRASLKRHE KA AFE RIS — a0, BIEE T3, sz MAE R
PR DAR AR R RIBUR K TR E W, SECRILOCH . 2 EFH], KB, @
H AR K S BT SR, IR AR R .

SE B

1. VK&, 2013, SEEAER#M], Bl HRAt.

2. G.D. Farquhar and T.D. Sharkey., 1982. Stomatal conductance and photosynthesis[J]. Annu. Rev. Plant. Physiol.
33:317-345.

3. J.W.H. Yong, S.C. Wong and G.D. Farquar., 1997. Stomatal responses to changes in vapour pressure difference
between leaf and air[J], Plant, Celt and Environment 20, 1213-1216.

4.  H. Mabherali, H.B. Johnson and R.B. Jackson., 2003, Stomatal sensitivity to vapour pressure difference over a
subambient to elevated CO: gradient in a C3/C4 grassland[J]. Plant, Cell and Environment 26, 1297-1306

5.  G.G. Katul,, S. Palmroth and R. Oren.,2009, Leaf stomatal responses to vapour pressure deficit under current and
COz-enriched atmosphere explained by the economics of gas exchange[J]. Plant, Cell and Environment 32, 968—
979.

6.  T.N. Buckley 2005, The control of stomata by water balance[J]. New Phytologist 168: 275-292
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BysR 1. LI-6800 & /FHRRYIERERDE

EREMRRIDHE SIS EREEE

1)

2)

3)

4)

ZMPRER: T, FTRITEBOR A (naifKel RS, BEHE, &%,
AT B A TAEH RIS W, 20 4L . AAE RS FEZ B
ZURKHIE: F LT, LRI E IAME, BERRRRE U D HERR A EER (Ut
WAL RNERERL, ARDKKR, BN SEUEGR AR TZob, 1 RSN 3 UVE 2 Mg
BT 5 — MRS VE R AR KA, RIS P, SIS MIRA SN UHIE, 2R
s BE XN LR RSME, - NBOE TEER, NSRS, WM AR TR
T, BAPRZERER 7 XM AN LA, HARit s Temdi .

ZURRECE: PrilAs e b B S sh XN TT o fEEFANIERS G2 hofL B AR B AN
XA BAL T ANB BRI AL E, s i s Cnghee — AT &, S 1 R AEARLED,
G NGB LIPS R RE . 725 N B =M, TR AR, AR 535 3 38 CO,
WEEBENRAK, Gt AT TBCAE — BRI F-f P (0 224 7 A oR i DR <R e

AT AT SRR IR ? S COrr R B FEE -

LI-6800 IEFEZSE MRV A
LI-6800 2Lk (300-02547) A Ef=. il

1)

BN INEE 5754748, & L1-6800 ML B A S 1 (Filter Access AirInlet), W NA K, 7EHE
R R A — M2, % EIBCE 300-02547, W HE. S8, — e i,
— i3] L1-6800 EHLAIHA O L, WFAK.
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2) AETHTEMNINRE 2B FORIA B, RN oy, MRS, RIETFL.

3)  FFHLIE ST Warmup/System Tests, HifRIXAFIEH 1217 GER: TR, A ES B
COp IR FEFE I B fail, test 2: is full CO2_r >1500 ppm? Measures -0.8 (Replace CO2 cylineder), Ji
Rl AT COp /NI TEIEFE ] COL KR

4)  WEAGAE
a. Flow: ON; Flow: 500 umol-s™! 8¢ 700 umol-s™'; AP=0.1kPa 5% 0.2kPa;
b H»O: ON; #%ifil RH air /¥ 50%~70%;
cv CO; A OFF IRF; soda Lime J9 off IR7S;
d.  —M&HEY) Fan Speed #EfE 10000 B AT, SR 1) S AL BORE FEX SR BN BUK, X
T V0 T 38 2 FEAIK Fan [R5 .
ev  JGHRIRYE LI HEAT VOE .

5) {E Log Setup %+ Match Options : Only match CO; if; Never match H>O;

6) fE Log Setup 16+¥ Open a log file B A, FEAr di A2 g BRI AT U604 T I 5
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iR 2. (RESHERLE

J3i5—. EFmENHSEO
1) SEEREM FEFTR: LI-6800 K% BhEES 0 a] FT B SR &SR H N« (ERfe S8 1
1) LA 2 A5 P sk H R 42 ) s B Bk I 75 B R B BDEE R D #E SR IEA R8T 2.5 L/min, K
FESRANREHEIT 28 KPa. HER I SEHT IR T 0 80 e IR B0 72U 22— AN T T IR s ek, gt
N ML AR 1 = AT A A2 )

/

m b uEl‘I_BS Iﬁj_fﬁ;l
W =OEO

Auxibary Air Inlet  Air Inlefand Filter Cover USB Ports Ethernet Pont

Air Tank with
2% Oxygen

CO; Cartndge Desiccant Humidiier Sods Lime USB Host
Holder H:0 Scrub H: 0 Add CO; Scrub Port

2) WAFEAE. MERAMESORERIGBIE R O8O, FEXRMENIE, 7£ Environment SEHET#
Flow & A off,

3) FTIFAUM, TR I, 1 R H ) R S
WNERME, PAJ57E Environment SZHL N W %2
Flow C EIZLIE N ), 181818 5 Ja 5 IR AN B 1
DL € B 25 B A B, ] VR I 2 500
umol/s. VF: HIHEAIEH—eEEHIE 28
kPa VAW, HL#EHE—EZEHIE 2.5 L/min B
N
dE: BT EARRE TR A2 R, A LS DUT Wi A m B AT e e, 1330S
PR R4 HE 9 BE R Y s http://www.cactus2000.de/uk/unit/massflc.shtml o
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TR, EREHSEO
D BB R R, (R USRS LR U, s T A,

2)

TE R — AN RSN RS, SRS FRER R F S 08 R MR AR R O R B
FHRIZE, i IR TR, ORI R R T IR RN, S 3 B 2R 5 40
AN SRR NPT, T BYHESKBE 4 (i i 2% 20 2 R (0 AU HE R A s B b . A8 2%
N, B AR R SO EE (RSO SR R AR RN R A S, SERR AR ek S,
PRI, 5 S e d B R R A — M Sm] S R 7T (RIS MR A B ), fRIESM 5
SMEARRMAER .

FITFAM, VAT 93 1) 5k U R o 21— AN BN AL, AR TF 4RI A ML 7E Environment
F2% R B E Flow: On, Flow: 500 umol-s™; AP:0.1kPa 8 0.2 kPa. M%<t 5 IEEHEE (Flow
meter to detect excess flow) HGEKAE N . TFIRIBEUE BN, Tl 2 AT KR, AKX
RN, BB SRS R RIS AR BERUE TSR, B3 Hom BRI e AR H 3R
AN, R RS K TR AR, KE A

Regulator

Flow Meter to
detect excess flow

Auwxliary Air Inlet ] Aur Inlet and Filter Cover JUSB Ports Ethernet Port

DRSNS

Vented T-Fitting g
Air Tank with
2% Oxygen

CO; Cartridge Desiccant Humidifier: Soda Lime USB Host
Holder H,0 Scrub H; O Add CO; Scrub Port
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¥R 3. BFRFEENZT=AFEARIS

1E Constants & RN User &, F 0] LU User Bhg Rt — 20 fid Hodis SO wh 8N B0 i il
A5 BASEPRFE R, 7 (8 LLS 3t — 2D EdE e 2 5 e h o

uestem v.2.0.0 Wed Dec 1
@D \@
Start Up Environment Fluorometry  Measurements 7 Log Setup Programs Tools
£ A

User Defined Constants and Variables Edit/Reorder

System:

Gas Exchange: newDef_3 Constant N/A
sample Constant N/A 1‘ ﬁ'ﬂ.:l‘Ed it/Reorder,
Leaf Temperature: = = \
treat Constant N/A NQE)‘&G‘ a %x
Leaf Light:
spec Constant N/A
Range Match: 3. ﬂ*%%, )f—iﬁ:_{Edlt 2~ )f—i'EE‘Add! %ﬁ]ﬂ¥§

EER

O O D CD D
— |

5. GiBTERYRK 6. B ERM 4 P EEX

Type: (@ User constant Computed variable

6\ &%ﬁﬁ q Name: | newDef 3 Units:

Description:

Logged as: @ Column (each logged obs) Row (header and when value changes)

7~ Q %)‘( Set values from:
*,—]‘-;%ﬁu% N\ Keyboard/Number pad

\. Select from list Browse

8 ﬁ&ﬁﬂ%? n List Values
N -

s : P
/ o\

9. HMENR 4 10, MIBRIREE

B4
D ©»
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B4 4. Range Match ILEZ/5i%

{#F Range Match BiR&H

1.
2.
3.

%% CO HfhL o
TRREMIBITE LA R, IREKITTE L.
ES TR T, TPHLRFEE AR 2 /i LU

Range Match ##{EGi%

1.

CO; Range Match:

a) 7 Constants Fr25 T, Range Match IJRE, i Match Utilities FH1HI 72 A = M55 BT

Range Match #1158, &2 Range Match 17285, siili Start ZREUHT ) Range Match %4 .

1, BEEEMRange
MatchijZE &

Bluestem v.2.0.04

eie] ®"
_—» - ey

Tests

2. AifStartdkEGE
Range Match#{3E

Measurements. Log Setup Programs

/

Measure CO2 Range Match
System:

v CO2 Range Match

4 Previous Summary

Gas Exchange:
H20 Range Match Wed Nov 3 16:15 Ne_w
. (active)
e TR Point Match Cleanup — Wed Aug 25 Wed Nov 3
10:47 16:15
Flow_s/Flow _r 1.2 1.17
Leaf Light:
Resid Mean -0.308 0
Range Match: Resid Stddev 1.003 0.532
User:
M~y
=500 T 500 1,000 1,500 2,000 2,500
Co2_a
= Old|m New
Match Utilities CO: H.0

b) % Mode: Normal (5 minutes), Flow s/Flow r: 1.17 (f£ 1.1~1.2 Z[8)i#&—/ME), M7

Continue, Z 4t HFNTT COL R EMNE—E—~ KT, WE—RFIACO,.

Acquire New COz Range Match Data (BP#14)

Aguiring CO2 range match data...

Chamber may be open and empty. Acquiring new data... D
. ) . . 5 :
CO:z is cycled low-high-low while measuring ACO2 T Date Weiiﬁﬂf; 3
IRGAs should be warmed up. 4 | it :
-3 H il . +F Flow_s/Flow_r 117
S i
£ —— et
. : : 32 P o Resid Mean
Mode: Normal (5 minutes) (@) Quick check (3 minutes) E L et
b Resid Stddev
&
0 ;
Flow_s/Flow_r: i H
Flow balance ratio 17 icoz "‘ . , , ,
0 500 1,000 1,500 2,000 2,500
CcO2_a
m Old|m New
Match Utilities * co, H:0

¢) SHfFXANSERL Range Match 5, sii7 Retain, 58/ CO, Range Match. miifi%| CO, FHiHIIEF
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Fit match() to: Range, Fit interval:

COz New Data Results (BP#4)

Coefficients determined are as follows:

CO2 match adjust = a + b*x + c*x? + d*x?

Current coeffs: a=-0.704, b=0, c=0, d=0

Current error: Mean= 0.218, o= 0.457

New coeffs: a=-0.003, b=-0.00155, c=5.24e-07, d=-4.%¢-11
New error: Mean= 0, 0= 0.107

Balance: avgidn) - avglup)=-0.14 with Fs/Fr=1.15

«=D @D

d)

Full.

CO2 Match Function and Range

Last CO; range match:

6 a=-1.475, b=0.00312, c=-2.17e-07, d=1.49¢-10 Fri Aug 13 11:30
5
4 519 pmol s
- i e
s Er;g“zm—msmph
£, 38% o Reference
© 372 pmol s
£ T Chamber
51 62% 500 pmol s
0
; e
3 jo=0n233
T T T T T ' Uncorr.Sample: 40024  23.293
0 500 1,000 1,500 2,000 2,500
co2 a +match(): -0.25  -0.443
m match()| m Range Sample: 399.99  22.850
-Reference: 400.37  22.822
Fit match() to: Point (@ Range Use latest point match & 038 0.029
Fit interval: (@’ Full Partial Zoom
Match Utilities €0, H:0

P48 range match ##5H COL IKE BTN TR ES, HILGHZAEE, A

5% Range Match J&, il cancel, #T Range Match Il & #0H8 H &R, HEHIS .

COz New Data Results (BP#4)

Coefficients determined are as follows:

CO2Z match adjust =a + b*x « c*x? + d*x?

Current coeffs: a=-0.704, b=0, c=0, d=0

Current error: Means 0.218, o= 0.457

New coeffs: a=-0.003, b=-0.00155, ¢=5.24e-07, d=-4.9e-11

New error: Mean= 0, o= 0.107

Balance: avgldn) - avg(up)=-0.14 with Fs/Fr=1.15

= ez

CO; Mateh Data
Acquiring New Range Match Data
i F=-0.839, b=0, c=0, d=0
14
. 1 Data during ramp up)
s
E 1
Tl e . R
g 1 o Sty et
a P
34 loza Data during ramp dc:wo
I T I L] 1
0 500 1,000 1500 2,000 2,500
C02_a

HMEHLAER,

BB

RS}

€)

Al YT Flow s/Flow r Z4{, 1%#f Quick check (3 minutes),

R B EEWBE, LS Normal (5 minutes) LR TEMAULE -

Flow_s/Flow_r = 1.11 (Too low)

Flow_s/Flow _r = 1.20 (Too high)

FEFET: iR AN B v T BTG,

2k, K Flow_s/Flow_r.
H>0 Range Match:

£ Match Utilities S+, 1%E#¢ H,O Rage Match,

8, FREAMES COL Range Match —3.

Collecting New Range Match Data Collecting New Range Match Data
1 3=0.236, b=7.97e-D5, c=-4.02&-07, d=3.3%e-11 0.5 a=0.236, b=7.97e-05, c=-4.02e-07, d=3.39e-11
> ! - 0- :
T 0 : = ] 1 .
E . ; E o5 T
-] PR =] oo \
£-0.5 i € . e
= =
4 i N
=1 i
J icoz_a q& €02_a
1.5 r T T 1 15 r T T T 1
0 500 1,000 1,500 2,000 0 500 1,000 1,500 2,000
co2 a 02 a

T

F#AK Flow_s/Flow_r; iR Bl R M2 T LT+

%7 Flow_s/Flow_r [ HUIETE 1.30~1.40 2 [A]i%k
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* SMREREIR N

* EYABRSINE
o TIEBWHSHT
* SRSt

DEX
RE-RAREFERKMER

Growth of Plant Stems
+ Growth of Fruits

LI-600
RR-STLMEBL

- Stomatal Conductance
- F,

< Fy

* F,IF,

- F,

. Fm'

* ETR

- @PSIL

F
T

L1-6800
BAXEENB RS

- Assimilation Rate

- Stomatal Conductance

- Transpiration Rate

- Rapid A-Ci Response Curves
- OJIP

© o P P il

- ETR

+ @PSIT

- NPQ

" &m

—

-

—
LI-COR
ESRGRESKE
EERNBRS
- Net Ecosystem Exchange
+ Ecosystem Respiration
* Ecosystem CH, Flux Profile
- Ecosystem Water Balance o Inlet4
Profile
[ Inlet3
Profile
=P
Profile
J Inlet |
- — P -
ZL6
ERIRRER
* Bluetooth

TEROS 12
TS, RE, BEE

- Soil Water Content
- Soil Temperature
* Soil Electrical Conductivity

TEROS 21
T8k

- Soil Temperature
- Soil Water Potential

Drain Gauge G3
THEABL

* Drainage

* Water Depth

- Electrical Conductivity
- Temperature

* Plug and Play

* Six Sensor Ports
- ZENTRA Cloud
- GPS

* Solar Panel . e
- 8GB \ {

SFL
INBIFEBIL

* True Field Evapotranspiration
* Water Balance

- Soil Water Potential

- Volumetric Water Content

- Soil Temperature

ATMOS 41
ERR SR

+ Solar Radiation

* Precipitation

* Vapor Pressure

- Relative Humidity

* Air Temperature

* Barometric Pressure
* Wind Speed

* Wind Direction

LI-8250

THRIBZESHENO. CHss COBEMEB RS

- Soil N;0, CH, , CO, Flux
- Net Ecosystem Exchange

- Soil Temperature
- Soil Water Content

“

FLGS-TDP

‘ - Sap Flow Velocity
i

Flow32-1K™
| aEtEmt

\ - Sap Flow Velocity

sreon

L X

LI-180
SRR
* Photosynthetic Photon Flux Density (PPFD)

- Photon Flux Density (PFD)
- Irradiance (W/m?)

SRS NDVI/PRI

@ . EHIERNER

- Normalized Difference Vegetation Index (NDVI)
- Photochemical Reflectance Index (PRI)

LI-3000C
X HERL
- Leaf Area
LAI-2200C - Leaf Max Width
HEWE RS - Leaf Average Width
- Leaf Area Index (LAI) * Leaf Length
* Diffuse Non-interceptance (DIFN)
- Mean Tilt Angle (MTA)
- Apparent Clumping Factor (ACF)

- Standard Error LAI (SEL)

TERNESERZBRAH
EFAHERRS

Ei%: 010-66001566

Milk: www.ecotek.com.cn

EEHABX AR EAE2S REAEARE22F




BEBIR A BRI SRR

ecotek

A Gene Group Company

“(=E . Gene-ecotek

ItmHERRRBIRAE

tREER

E8i&: 010-66001566

®git: www.ecotek.com.cn

BRI HHIRFE : support@ecotek.com.cn

etk JE R PR X PR IR A A2 S Ak KB ARE22F
#B4% - 100035

D=
FEiE : 020-85576373

Mok TN R X ARIB T R T I8 S614B=
197 101E 2

FEiE: 138 1093 8447

btk FERT R EF 7 SHRI LS KEL1606=

RiNEL
FBiE: 139 1163 2420
etk EX L KR RO S SRRSO T1-2FE 1208
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