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Figure 1. Cross section of a stmplified leaf composed of a single cell with a single organelle: the chloro-
plast. This leaf schematic bas many of the biophysical and biochemical photosynthetic processes rep-
resented. Resistance symbols (vN™) indicate resistance to diffusion. The relative concentrations of gases
are indicated by the size of characters.
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EHEIA 3 MEFL e, FTREESE . A EHE RS, 3 MeEdmE (TR
B OIRE KIMTE) BN ZERAAE TN E, BRARR SRS AR BN . 8% A
g, AR TIEE, PibKSsEANTEHA.

HRLZEARE

1. R IESs: FOREMEFE RN IS R IR A . Wrf
5 i LR 7.3 (bR R SR

2. 7 %/ Fill Line BRGUZAL: SR CREE —E 1725 [ BRI A

3. THHMRSLK O B TR 2 . FIVRAR TR R B R IR A 2k L AR
1A% K O BLRE LI AZG, DLty i B 258 F m e, PRIE AL

Fill Line

R
4, FrEEIE.
Filters 5. [ HPALEZE S RIS ERE 00 F, 4TS (L E 25 A

FHE

FTEEPRTEA, TEBRTZRFPMKSR. WAEH Sorbead®Orange CHAMELEON® Fl
Drierite® P f 2 1557, Sorbead Orange CHAMELEON - J71 if) if 77 & — g 7~ T ) A R
ERFERR £h L, Drierite )& 77 I B 73 /& 98 %6 1Y CaSO4 A1 2% ) CoClyo 7E 4L 2% 1F 4 A Drierite
FEEFIIHIX, LI-COR #EF{HH Sorbead U571, FHoAhh X P Fh I vl 4 FH o

T 4857 o TSR A «

Je7K Drierite TR I A1), WoKAK, FomKR RIEYCRI .
Te/K Sorbead T-HEFAI M CLl), WK NEOBGEY, RREM N

BRI A
1. Drierite T#57E 210 °C T4t 60 75i-

=3, Sorbead T/ 120 °C FH4t 60 F 120 435
& TUHAE, 7EFREAE R4 b — 200, AT R,

YRR ) SRR A A (R ER A R BA L L

2. ETEAEEE S (Drierite N#ith, Sorbead AR, BHLT
M TR AR A, RIS T . TR ER TN
BEEM AR, ASREAE BRI A5

HR: BEEZRERRIAE, BTERNTERSETRESH BN, &

ARG XSy iR E, REIMAGELE . Sorbead T 1§57 Bk T 1T A 2> b

F AL I R KT R, (EPEREAN 22 B .
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JijIM A=

o BT L6800 FLE T G HE B T Nafion™ i
38 ARG AR Nafion™ HHEEF p et K, iR .
T L L P T T T p—
R, 7 e A6 R S (X 2 o e
AR, IR, BFRGER s E . IR A A I
KR 174 B EI R A . 0

< LLHTHY) LI-6800 K H Suttgarter Masse N, —Fh ol Fe/Kr 2 fLMER, IMAEEK
ARG, P EEN R AAMRIEAT I .

ER: AEGIMEEEALZHIK! KRESWREIFERGE, SEHARF!
BHAERK. [SRENR AR URBRERERAKSR, FRARKENES . HIUKZH
D, TTRERIORE oA AE R R 4R Ty RS 22 R 7K 70, 22 i PR DR 5 B TR BRI A
BAERFERRAK. BEK. ZETRREELIEK; BEERBEK, FERIT VR EIRE
FERFFARE, KAEHSRERBAEY.

#: Suttgarter Masse R Z2&TLEF, EAERAME, EMMERAN, FD ERPRHEETE SIS

EHIRIREN,
EZ Y E P A
FHE AR RN R TR | | 2Rt 0] LR e AT B sk, (T
RSB IR 77 UIPSEREI e
L. AERERF R I 1S0mL R TFINEA | | 1. # e, SO ANEE T, 1 R
2. I Bk E AR T sEATFRRA . S8 10NN
3. B ERAK, BT RAKI IR 30ml itk
4y K 34 SRAVD BRI, FREKIIE || 2. BEE T, LBRRE K EAER, R

BURLEIEARID B, AR TR AR K £ TR A SR (L B
5. KEK SR IR N 54 SR.
6. HEHUEF IR TRACEAL, RIRR 01 >

PRI, AR R T {’ x

I ]

IERETE, REEFME, BLAELHWRETFEMKT?

> IR B, RN R K E s TR R A, XN R K 1.

> 1 Starup>System Tests>Drier-Humidifier 2B, 45 RAGE@E ISR, Bt T EmK T .
> WIEREEE R ABDKIRELTE BN K, XU TR EIK T .

TRk BE AT L3 IR ok 22407 KA, Wnl DLE SN 10-15ml K EFER IS FFREhRe %
TR A LA ROR 58 43 ST

12




HITE (CO R ):

BN BRI K (Ca(OH)2, H20, NaOH, #1 KOH). J5hFT8 M A AR R K . TR4T 4
SRR T RS, 24 COx oIk T MBS ST IR AR B I, B WIZ6.8 C
R, FHEEH .

o 8
T WAREBKSERTERG. MURAENTERR =/
TR R BB LR BT By AR, [T H R
77 BRI ROk Pk, T REARW. paa

BT (BAK) 2B EFI -

S ETERMME TR, JFTERIL COx BRI FREBE . 245 R IGE P fnes, [RIFE<fE
IREXT COx FIMRURRE 1. HHBLLL L PFE DL, HEATR B E B T2 5, 12w b
B A TR E ALY 10ml B 7K R EKAT IS 1], $2m CO2 ke

> RGEHIM IR AR, 1R TR R, ARG, KPR SR T R R R kL .
IS Z K, B, NIRRT N K o i 2 B e R k.

oa

2.1.3 &% LI-190R X EBXTURSHERER

¥4 LI-190R-6800 ;75 i S AL [ B 22 35 7F LI-6800 FISkB,  “mescuraments
B e MRS IS BBt .

B (At KERRESRMEF TR RIPIEERES,
MER, FTETERERE, UMERNNFOCEHBEREN R .

1L WA, FPRUR L2 A% [ 2 AR 7 A s S (1 T

EE B FeRkes
£ ) BB J
2. WT%%% ’ Eﬁ,éﬁéﬂ%}fﬁ)\*ﬂ?ﬁ PAR E"J% =, E%ﬁ%i% Mounting Screws ‘:TT!
%%Q

3. HMINKHEEE: LI-190R MIRHESAAEALER IS/ F s
] PLEE www.licor.com/env/support. T4 2% .

4. LI-6800 FFHL.

5. i Environment>Light>Ambient; {E Meas: Qamb out
T mid7 unlock, AT A5 SN AL #HEZ £ (Multiplier);
DR kb R HESHOA For use with LI-COR | U190R HEFHRE L
handheld meters and loggers % N [1) 54, NiZe 713, %%if::ile
LR 2441 Connection (PAR)

6. MACAMI RS RN IER: WRAEEN, X4

(B — AT 100 FHF ML RS, IXAME N % F R E CCM
FiT. RPRANEONELE
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http://www.licor.com/env/support

. sun-siy CERTIFICATE of CALIBRATION
S for LI-COR SENSOR

Quantum Sensor
Model Number: LI-190/R

Total Leaf
g Serial Number: Q100830 Calibration Date: July 14, 2015

Manufacture Date: July 10, 2015

Qleatqin

e attaches
"
Fi s
o ambient ight
censor
Temperature: off 0 5
SN: pomolm-ts Serial Number: Q100830
| 00830 | -
Light:  w 1026 off

IPF-551 Output:  6.97 microamps per 1000 pmol s' m ™
Multiplier:
trols: [ 143 | For use with LI-COR handheld meters and loggers:
pamolm? = b Multiplicr: -143.38 pmol s' m” per microamp
For use with LI-COR handheld meters and loggers:
Catio: cont vale:

Multiplicr: -143.38 umol s' m™ per microamp

I e v manamaacas o meme s

2.1.4 EIZBY%
TR 2 Sk i B e 2k i . MR i —RER), B m R E AL M e

ER:

ABEAEAIRTHRE T & e sl
JFHBEEe, 75 MR B A ER I
R R GE, 4RSI

PrUAf R — B BRI
RS T EZRWTIT SR

Figure 2-2. Cable and air supply connections on the head and console. Red dots face up.

AR 2R 1Y) — Ui B 7E EHLIW HEAD(1)E HEADQ)WE: 1, 5 — Ui /e /A ds itk . 7E4X
WRHREE T, MRS, WEIERTBRSeRE L, BEEddh, VI2)hesk!

R E B EHUFRA AIR OUT HOFHE I LUK AT 8 (0 Ul ek B B bodebiesk, ANk
HHNEGRE L, EBERIER.
22 {ERZHZR. B ZELURET

LI-COR A FIFRHEI =RIZE. B, =G L HAREIH, EEB AT /Rtn] LUk
B e AN AL 2B AE IR = ISR s IR 28 B S U A A KA I = B2

BTt S1EBRFAI=HIZR
LI-6800 7FJEUbip B rhfu & =28 (609-15790). — I8 Fb 42 [ 52 78 EHLEL S BT 22 11 IS 3
VER: R =S 2 g R s p A R, e IR IE AR

1) RREBEEN, ARG ER—EE .

14




2) BUR=BZELM RTIRSUE, b T UGS I = BN EHUR SR, HEER
(TR AED; Bif = 68 € 2 = EL 0 Clé T [E5E im0,

3) RERK=FHZESCEER . REASCEMIA 3 RN, AT RINRT A E K B R SR, B
BURRHMER (W THHED.

4) I R=BZAISKIT A
%N PR tEd, ST M. RAEENRRE, FrBlRERIFR— R,

5) IER=JIZREM .

= PR AT T DAAE 3 B EK T 7 A AT E
K, HERIABBRCPALE, 7 RIE
EATAETEE T A B g %N BT
ARG, fEEATRERSRE PR, HE
FeRK-PALE (st BIFR). ER: &
IE=REARE T, DEILERIE!

Loosen this knob to

=8 panhead

T i as e B AE = 28 FIS R ZE F, BHEE AN es B E &N E,
=& (AlE, 609-15791) WIEFAT 1 A I EgN{E FH 3R 15,

EE: eSS e T MR, BRIERE ] B 15 Hrds ki
[ e ANZE TR T 25 .

=i

1) R RS I FEFE, SR I
FAE, w0 A

2) U R -
EEZEWBEE =G, REHEKEZ 90 °
HLZ B ERARTT o B BUE AT AL E




TRt

3) K [l RE B 2 A% AE o3 A 4% IR

s TEREAR . A R
o R : AEFFE DT
RS, BERERER
BHIER -

EAfIZE
& LA LI-6800 fc & FZE (nlik, 609-15792, WAKE), #EM
W, TS AR SR

S Harness

Ay (i, 9968-221) Al¥E ML HEAEERAE N RIWETTT, J5 (8 =ML
T A g B, DAY (193-15728) FifE % D #
B2 (150-15736; M5, 10mm £,

Flat edge of the D-ring against the console

Figure 2-4. Install the D-nings with the flat edge against the console.

[ 5E 70 M 4% K 2 5 7T AAE KA B [ _EARREERe, 7 (e i R
E BT e kBB E AR R G MM . =BTl = E, B
R DL RAE BRI b LA 3R AR TR A

JRHHIAE ML BT H D B0 E, B AR LTI D R4 k.

D-Ring
(193-15728)

Screw

{150-15736)

D-Ring
(193-15728)

1 - Screw

{150-15736)

16

..this one, becauss the feet interfere with the panhead.
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2.3 LI-6800 [Y{itER

LI-6800 w] LAIEIE A 4% B 417 (1 Hyl b s, thn] DU HY e P e s (1 v, 3 ml ARE R T B 46 19
R LA .

=NV Ty
FH YR I 2% 7] %% S0HZz 5 60Hz 100-240V K323 HL, LI-6800 W] DL ik He ik fic 28 #E 4T fIt e,
IF) I 3 P 4%t ] DAZE 22 JE 7R A3 PN 30 A HL b 78 HE o

FEith

IXESARECTE A 3 Pt (422-11807), AX AN [ FEth A P AT DLz e P rth . AN 75 22—k
BV, ANESEt AT LIEH TAE. 228 d ity S 7 1.

HE 14.4V B ES FHh, 6.8 %
i, PR AT DA L 12 N L E,

B A A FH B ) B R TSI o 00 2 ) 1)
WE - 10 EAE A IR HA5E SRR
B S B 2 R RO
TR, XFEOFER R R, HitbHE
BRI . B AP LU AR AT R A

Figure 2-5. Insert the batteries with the groove toward the columns and the tab away from R b 45 A st (] !
the columis.

FEENALBEIIER

Y FEHLN A — PP b, T A YRS B AR S BRI AR AT DS Fth 7e FE . LI-6800 S
Fephodi, R Yo (i d i b e e AR N, T DABE IS 8 55 — Bl B, A
2 5m . EAL L BRTE R R EGE I A . A — /N7 H T (Charge Gauge),
WAE, AR b7 R G .

Charge Gaugse

FIFH AR 78 B A% 4 LI 7T R

B FEHAS (590-11830; FUAREVR CH7000A) —IRZy—Heiyth 7o i, M RS, KRddskadi N6, SR
T b 5 70 F B AHE . 7 BS AT LLEZS 50-60Hz ) 100-240v (AT HL L, 40T 78 BUIRAS T, AT HrZEN
T, TR, ATEIRNER, NS R .

VER: ATDLM I BUE R 4345 LI-6800 FE I L, FE I RE T, 9 VAR TR E iR, 757
KETRIEFTER.

. RAEH SMBUS SR 2 B 3 FEas S R R | BN REET 80°C. HZFIFsits, 21k
W, BRI, BURKRTIRKR, BIE MREER, ERASHE. EREBNFERESH
Gi—, HHAESARK R REIBKREBENER. ERTEJLE!
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FFRSMNEBERIRALEE

AT DU 12-18v 1) BELIR H FEL YR ZA LI-6800 fhHL, F/ 20 221, IF 75 B — N HL R 28 3& it 25 (9968-
242) EAN AR .

Table 2-1. Power inputs for the auxiliary power supply connector.

Connector Pins Description
1andb —=24VDC, 8.4 A; LI-COR power source
@ ® 6 3and4 —12-18 VDC, 14.3 A; custom power source
2and6 Ground

FNSXRAN

LI-6800 M FFHLT7 X oN4% — T BUEFF S BE Al FFHL; XML s 7 Start Up>Standby/Power
Off>Power Off, ¥ %I Cancel H{7H . Restart # )5 . Shutdown AL =M%, £ Shutdown,
IXEE AN T IELLJR R, A AT ReJevkiE I 1B 7 20O, AT DARFSL LA F i %
5 FPPATHESCHL -

MLS FRATFAG, LRV ) DT BRI — AN ThRE, £E 172 FP A X BT SR REAE AN Y
Wi Python A2 1247 AUNEOL T BLR A LA o BT, e i N 2 #5111 B o e < (i B 5t 1
BN BRI, AT AR D R HR A B A .

1E N A B LB LRAE I B 508 4 Excel SO, M7 AR e P IR aq 808 SO e, a5 Fr %), pRadkaT
KHLERIE: BN Excel XA RE2 81N,

2.4 LI-6800 HORBTFRL

I RACE R R, B AT ZRFPREIALEE, RS ZEm e s A ENL EECE, M=
REFFE Park IR (HIERIRA) BIWT.

TR (—ADAHEREERKD, BUETER, ERARESETFRRES. HTrHA
A 8 BT i VR A AT IR A S B

LI-6800 fF/UAZAEFE N, A4 IR E VS [l N-45-50°C, AAXHERE/NT 85% .

FETBUNS s TARE RIRAT 8 AT AL 217 i (BAE, M8 A AR I R e e 2 B 24y i
B ORA AR AR BEAE S0°CUA T o FEAF RIS IENAR 2 /T, AT AT

> BER CO /MR BRI SRR 2R E o Bk SRR B 21 A 8 L AL AT
R R R, AR R I DL T, Rl PR — S e A

> {B% Nafion™ fNigE & K3 38K SRE M N E# T B A S RTT

= AR B BB e

> WZAT Parked RE (BEAZZEEITIFMARE KD, UGS EIEKE T,

A\
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AR EFN
Bt/ F B 30~50% I AE I . fEGERE T, & 6 MHANTE IR,

HB B ILIZ T RE, T AAS 3 206 i ithdt AT 58 i e v

GRS, AR R m e R B BIE, N ARBIRE N R R BT, B AR R
TAF M R, e R AR SR 3 0B AR TS

EXHEE
BORBIS, SedToTritas (T 2.3, El2-5), IUEHIB LA tab, R ibECH .

FEithAO4LIE

LA 2 A A B . ARERS LB B AR 73 SIS P A B AP o, L AR R AN 2R3 24
SN N AR 7= A5 1 T o AR T R L1 2 2 i PR [ WA, R = b P 00 7 SR A 3802 T R

EHBIRES LIE
7 Eisk L1-6800 I, AR A DL N At
> ETNAEE, A BT RS DL AL R
> EVR IS E RN . R, A IR A KRN ENLA .
> EHIN COYENRGMANE, I /NI, R R AR .
> Al EAT Park RAE CEGPRZA), By bmt i@ A gt .
> EHURRCE: Wi R8s RS, K ENURE RN

> P HTERRCE . WOT M AR AR AR, TR DO Ak, S TE
FERH AT LA E

> R, BUFAE T RIS ERFEMORER RO RS, tin, MFLZ i 46 155
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F=F BFRESS5

2 J& B8 T P GRS R RUIG E F  T LI-6800 R KB i 58, Fm#R(E 5P
M RSN, MOt & SRR & B SIe T A . 7 2 o) S AR 1015 R0 S m RS A AR
T, BRI >LI-6800” > 5 Il A %K 3] LI-6800 15 )IIAL 5 o

AL B A4 LI-6800 # 1tk 245 M Bluestem 1.x R4S T 2% | Bluestem 2.0.x R AS 5 5 1 [ 1 %
&IJJ Hbﬂ@*ﬁﬁrmﬁjl Z

3.1 FRAFREAEZEN

Bluestem1.x MRAFIHT A 2.0.x SERLERIXTEL, H 8 NIIRE R A s, WL N E Tl

Bluestem Version 1

@ @ . Auto
Start Up Environment Constants Stability o Log Files Programs Measurements Log

Start Up Environment Constants Log Files
Flow 600.0 pmol 5-*
m - — —
 H20.r 1018 mmol
HO: gt
Configuration: Gas Exchange: Matching Options:
o .t.:j{ 999.9 ymol

Connections: Aquatic Chamber: Fluorometer Options:

®Fan: Speed 14000 rpm
Warmup/System Tests: Leaf Light: Open a Log File:

Temperature: 23.98°C

Calibrations: 9 porp—— User: Log Remark:
eLight: 234 pmol m-1s-*
250 pmolm-2 5~
Data Dictionary: Fluorometer: o Manage Files: o
Fluor: M
i
tem Settings: Analyze Logs: e
s e Auxiliary: e by =

Standby*/Power Off: Auto Controls:

Bluestem Version 2

@ o \§
Start Up Constants Environment Fluorometry ~ / Measurements p Log Setup Programs Tools
/ /
£ rd

Start Up Constants Environment Fluorometry Log Setup Programs Tools
Peripheral Setup: o Gas Exchange: H,0: off Constants: Logging Options: BP Builder: Manage Files: o
Configuration: Leaf Temperature: €0y on Results: Matching Options: BP Qutput: Diagnostics:

Yes CTHT
Fan: off
Warmup Tests: Leaf Light: Files: Fluorometer Options: BP Monitor: 0active Calibrations: o
YesR

Temperature: Off
Data Dictionary: Dynamic: Utilities: Open a Log File: Factory:

Light: MPF-551000 off

System Settings: Range Match: Log Remark: Connections:
Auto Controls:

Standby*/Power Off: User: Find Task:

20




1£ Bluestem version 2.0 #7, SEBEWEZFZRNERIE:

Preparation ﬁ Verlflcatlon ﬁOperatlon

........................................ ——mmmm e —————— B e

. | 4
~
- ! oL
- .~ T v

“
s~ .
- M \
@ o\ N
Constants Environment Fluorometry /  Measurements 7 Log Setup Programs Tools
£ 4

o R - RGRE (0t U, #RVIER (MHRERS.

* BN — &F Measurement Ft 0 I EALANTHE AR, AIBrEME 2 B IEH . W
RBUE S, AT R G seE PR R o

o WE - RGEETIEZLT, XM ELE (FEES).

BELEWH P REEEEAE Log #HBUH I Fluorometry #2. S8 BUF 2H4E 75 22 W/ B
BIITAH IEE DO S, B RO = BCE N Light Souce Only (X906 "8, HiA
2 I Fluorometry #; RAGHTH 17 30F, A I Log #24H %% .

@ * ¥ @ vescri
StartUp Constants Environment Fluorometry / Measurements Log Setup Programs Tools Log(0)
\ L Yes R

The Fluorometry tab is hidden when The Log button
there is no fluorometer attached orit is appears only when a
configured as a light source only. log file is open.

3.1.1 X[EJPLEE Range Match

Systom L CO2 Range Match v| m
X [d] T B0 % i # % Constants >
Data aquired Mon Apr 5 12:09 /7“

35 ! ol Flow_s/Flow_r

Range Match.

N ccch Ui IO
FRAF [X ] UL FC i 25 5

e CO: i Hi0 5 ev

B2 7 A X 1) DL
B CA K ey oz HY
Thaeris A .

Resid Stadey

a|a|a|a
- S S-S
B8

e
o 500 1000 1500 2000 2500 |
co2.a

= Current| = New

Match Utilicies co; H:0

€02 Match

Last €0, range match:
Mo, Apr 5 12:09

T T
500 1,000 1500 2,000 2500 U
co2.a

Fit match() to: |/ Point @ Range [ ] Use latest point match & 122es 1

Fitinterval: @ Full

H20 Match Function, Point. and Range Last K40 range match:
015 \=0.071. B=0.0163, £=0.00135, $=5.08:-08 i St Apr 31716
01
]
g oo
3
E o
3
.05
01
0
Fit matchi) to: | Point (@ Range ] Use latest point match
Fitinterval: @ Full  Partial




3.1.2 SENE Fluorometry

Fluorometry 3¢ 5.~ 2 55 [ 45 2 MBI A Environment ¢ 5.8 135K 55 HER

l Tab indicators for modulation:

green = On or Max; gray = Off.

S RO Fluorometry

Meawrm:aza Qpeaki 100 i

G Darkmodrate:|  100Hz W | Qmodavg0010 oo

MoGUIation rate when ACHn 1 7610
O Light mod rate: 10kHz ¥ | 0modavg 100,

"

Files: Fashmodrate:|  250kHz ¥ | Qmodavg 250 s

@ . Wodulation rate during a fach
surtp Consants Earormers JASTRSN Hodiaian raieduring

Averaging: 15

Record fluorometer trace:

D a»

Fo g5 — —_— Inducton Dark Pulse
e Minimai F, dark adapted
psant 050
— Rata 5210 751
Qmax: 16576
From: RECT-142.20210409-16,35_16
e ) o hsrenmns R ... ) - )
Bark Adapted Light Adapted Dark Pulse
» Setting=: 1,000
Constants: 500 Fm = 8907
m\\ Fv = 9100
800
Fa=T112 Fy=T12
Files: -
_ - f\\ PRSI CE I X
startup Comstants ‘Emironment
Usilities: w0
View: @ Graph | Table | MPF Fit
« sewtings:
Modulate F, Actinic @ B RECT-142.20210409-16. 3516 MPF.143-20210409-16_37_28 DARK.145-20210409.16 39 2
900 3 Fese e Furfm = 0.08 PhIPSZ=0132  ETR=28477 FeiFm =045
i PRICOZ-0000441 NPQ=003 qP-088  qP_Fo=2035
wsodL at.Fo'-7S508GN=037 QN Fo=095
—r— a0 gL=0881  iqL=013
Adark = 051 Ati=032
50 Qman = 165756 Qmax=105641  Qubsfs=4275
- 700 10,000 &
Logss (ime)
Utilities: 650 Nermais
600 5000
ss0
Zoom up
500 o
T 50
02 0 02 04 06 08 1 12 L] 3 Aways add Latest files
Time {5} 8 Aays
= RECT-142] = MPF-143 = DARK144 = DARK-145 Clear All m

3.1.3 F25EM Stability
Stability # 3| Log Setup 5., 7E #3252 rh A7) R KA R Ae e T H 1973 BhR 1

L1/1] °
Start Up / Constants  Environment Fluorometry > Measurements Log Setup Programs Tools
Stability: m

AH20.Meas2 Current Value: 1.560 mmol mol ! Stable
Logging Options: —_— _ _
Slope limit: 041 ‘ [ ] stdev limit: ‘ 0.1 ‘ Period:| 22{ e
Matching Options: Mean:1.56 mmol mol'  Slope:0.00237 mmol mol "min-!  Stdev:0.0004713 mmol mol-!
Yes CT HT
m Current Value: 2.2 Stable
Fluorometer Options: D D B °
Yes M Slope lim 1 ‘ [ stdev limit: ‘ 1 ‘ Period:| 22(
Open a Log File: Mean:2.332  Slope:0.34 min " Stdev:0.4083
ACO2.Meas2 Current Value: 131.62 pmol mal* Unstable
Log Remark:
£ Slope limit: 0.5‘ [ ] stdev limit: ‘ 0.1‘ Periud:| th °
Mean:131.5 pmolmol ' Slope:0.6915 pmolmol "min ' Stdev:0.07539 pmol mol '
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3.2 {53 MAE Tools

Version 2.0 H ) — /N HT DHRE R ST HAT B FE S M T R T & . Tools>Find Task 214t
THmEAIZR, BT R E BRI R LSBT RE P IR

(Check categories of tasks to include.) (Filter the task list to items that contain certain words]

rrosrems

Measurements \ Log Setup

Start Up Cofstants Environment Fluorometry
i
Task type: || General [ | Aquatic [ | Dynamic [ | Fluoro Match /|| Soil
View Log Files:
Filter range

Use commas to separate filters,

Manage Files: _
Task Location

: i Acquire data for a range match Constants = Range Match = Match Utilities  Select task from dropd
B Configure CO2 range match details Constants = Range Match = CO2
Configure H20 range match details Constants = Range Match = H20

Calibrations: Enable/Disable CO2 range matching Constants = Range Match = CO2 Select "Range" or "Poir

Enable/Disable H20 range matching Constants = Range Match = H20 Select "Range" or "Poir

Remove point matches Constants = Range Match -+ Match Utilities  Select "Point Match Cle

The task you want to do. ) ( How to get there. ) ( Helpful remarks. )

Constants = Range Match - Match Utilities

StartUp Environment Fluorometry Measurements Log Setup Programs Tools
Measyye CO2 Range Match
e CO2 Range Match ¥ m
Gas Exchange: e
Leaf Temperature: Flow_s/Flow_r 1.13
Resid Mean -2.798 0
Leaf Light:
Resid Stddev 2.903 0.09
3 Coeff_1 0.0000E+00 3.4964E-03
User: e
T T T T T 1
0 500 /.00 1,500 2,000 2,500 Coeff 2 0.0000E+00 8.4315E-08
Cco2_a

Coeff_3 0.0000E+00 2.1988E-10
I- Current[ = New

Match Utilities
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3.3 JERFINEIRFIRE
Start Up > Peripheral Setup F1fil 7] i 7 73 A1 #% ()6 4% [ Head LS Port. 6800-19 % By LU
1, 25 £ F#HL USER I/O # 1 (Console Auxiliary I/O), EHLJGEEZ I (Console Light Source)
X N FR) 5 B S I

P ) I N —

Chamber Setup:

Measurements \ Log Setup Programs Tools
v

6800-19 Auxilllary Power Adapter

Peripheral Setup:

Configuration: . ) .
It is now safe to disconnect or connect a light source

Warmup Tests:

Aux Power: 000N
Data Dictionary: Auxiliary power setting (leaf chamber)
System Settings:
Standby/Power Off:
Console

o 1 1

High igh High High

_J _J \

nput| [input Input| Input| Input| Input DACZ o
v

yo-8 Ko7 W& Vo5 O

6800 Console LS Accessory Port ///P 3 :[: -k 7 ¢° si\

l;l__]~

g

ov 13v ov 5V
ADC_CH21.86
3| CUMC R
off orr ADC_CH4.1.86

DC_CH71.861
On
DC_CH80.500
ADC_CH31.862 DC_CH61.865

DC_CHS 1.862 off
ExciteS Jowerl2  Pullup -~ -~ s Powers

It is now safe to disconnect or connect a light source

ead Light Source Console Au Source

llary 110 Console

ad Light Source Console Auxillary 1/0 Console Light Source

68500 Head LS Port.

0000 e
EFOCIE, AT A S et

& ‘{& /2% i& o View/Edit Cal

Light Source Test (BP#1) Light Source Factory Calibration (BP#2)
Tests each of the 2 eelors in sequence. These values should match the latest calibration sheet
Tap “Mext Color” to change colors.
B cob f full
Each color s set to 20% of full power. - o
Photediode counts: 11249 - 561020
PAR: 500.0 . 0.0428 0.068
e 676 1058
-1.2972e-06 1.607e-08
uz
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3.4 SEINRE
Fluorometry > Utilities Fi [ €0 7 22 T 5% Y6 AH 5 (1 N FH AR T

StartUp Constants Environment m Measurements y Log Setup Programs Tools

Test dark modulation rates m
Previ| Tests . Previous Summary

* Settings: Test Dark Mod Rates ¥

Constants: v Test Dark Mod Rates [
Average F dF/d
8003 i i View Factory Cal | =
Results: s00d™ P11 ¥ 10 Hz 728.9 0.574
Zero Signals
600 ® 20 Hz 738.1 0.782
Files: o
500 Test Flash Intensities
50 Hz 7394 -0.11¢
400
w Square Flash Setup
300 100 Hz 740.6 -0.09:
Square Flash Coeffs
200 9 200 Hz 742.2 0.215
100 Square Flash Test
0di ¥ M 1] 500 Hz 749.2 0.00¢
10 H320 K50
100210 % . ! 1 kHz 751.2 -0.00:
L} L Ll L 1} L
0 50 100 150 200 250 300 350 400
Elapsed (s)

Utility ST A7 J5 81§ “Constants Dynamic > Utilities/Tests” /& “Constants > Range Match > Match
Utilities™ —FEAIIEI: % Tests PEI—MES, R Stat™#2{, BITERELERSERE
REMERP . 8 ANETUL S St Start FZH U R X N —A BP F27 . WS EE M
MR FAE G & {1247, siHdF Programs >BP Monitor, xi 7 2 &H 1 BP f2/ 7RI :

StartUp C Envir Fluorometry  / Measurements ) Log Setup Tools

Name

Info

09:25:16 1 = (add _file":
‘Thome/licor/logs/ frevents/2021.04-15/RECT-380-20210415-09 25 16 json’}

Status

Programs: - T Running Tap to select

BP Builder:

BP Output:

V¥ LOOP(list="red_targets", vara'x')

v IF(*out_topic 1= **) 09:24:55 Started
N 09:24:57 Waiting for DIALOG
EXEC(0, source="BP.publish(out_topic+'/bp', .. 09:25:14 Doing rect
09:25:16 f = {'add_file": '/home/licor/logs/firevents/2021-0¢
SETCONTROL('RF:Red target’, *x*, ‘float')
CALL('FlashAndWait', ('1", 'ffname'))
ASSIGN('flash_data', exp="{son.load(cpen(ffname,’
EXEC(0, source="(t, q, needed, nsr2) = sfc.l..")
EXEC(0, source="full_data[x] = {'time"t, 'n...")
EXEC(0, source="nq = [x/q[0] for x In q)*)
ASSIGN('flashlD’, exp="flash_data['EVENT_ID']")
EXEC(0, source="xyg.plotLeft(t, nq, legend=s,..*

. Y Y e Y o
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3.4.1 Wi EEERN AR VARSI

UETh REIE I AR = AR GRTHMEME LD 5 HI AR = 5 4R B i A8 B/ E HIDG
Actinic B3 CA A F I RS 22 18], 3 1 B AR5 3 2 5 016 T ) AT

R TEEREIE N AR E 20T, H e IR)GUE Environment > Light A1 Fluorometry >
Settings [l EGH )y OFF IRZS, RGN, iy start, F257R H 5B A [F G & R
PICHANE, [FRFT I E R NG E 5 BB E — N 5 T 2 2C P & G A8 5%
J6AE 515 AR R BRI UG & MR A .

I P A 0 i i 2 A S (B D 8 502 3

Dark mod rate (BP#3)

Prior to placing your leaf in the
chamber, make sure that both the
light and the measuring beam are
turned off under Environment >

Light and Fluorometery >
Settings, respectively.

This test assumes the plant is fully dark
adapted.

‘ Test Dark Mod Rates ¥

g Vious Data :
Increasing signal-to-noise Increasingly actinic
Demodulated fluorescence ‘ dF/dt
700 /‘*‘J% ; 7 7 T
i/ f il . i i i : | i 10 Hz 599.6 -0.458
600 PV bpv P e T S T st |
500 ﬁl\ . = 20 Hz 597 0.011
400 '\ ' ! 50 Hz 598.4 -0.026
w | |
— - 1 100 Hz 598.9 -0.099
Modulation on, off ( Optimum )
. 200 Hz 599.3 0.129
100 \ 1 - 1
0 - % b L. = 500 Hz 606.7 0.355
100 {10 Hz 20 Hz 150 Hz {100 Hz 1200 Hz 3500 Hz 1 kHz 12 kHz 5 kHz 1 kHz 618.7 057
I T T T T T T T 1
0 50 100 150 200 250 300 350 400
Elapsed (s) 2 kHz 637.8 0.864

R I 500 Hz I SEE( 5 LB, VOB R BIIR T AR
0.0Spmol mrs™ fELAAE LR I Actinic, BLUERS T UL R TR, I E R LA A
200Hz.
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3.4.2 MEEFNIRERE

HIhREH T 1% B S AERIE AN R E FFFLEERTE] . 7 Stis AT H P e B/ NN JGIRE, FEN
FE AR E B K% E(Fmax) UL P74 Fmax R K (T@Fmax), frx i )fE, 3T F—1
NG, EEIFER P BT A NGRE .. SREFeE, SRR NG 26—,
MBI R Foax A Bl A i 5 B 366 i S 325 358 I ) TR Dl ot 5 R G .

WNRERFERASE, FiRIEFER N R LEN K T@Fmax /N 1308 BRI, 50
EH v LI K EUR IS AT AR e B A R A DGR . RSRAE I SEI ORE R AE
MPF ig &, B FERTAEENERE, FHEH T@Fmax SRBLEF B 1 HIFFEERK.

ER: AT AT, TR ERRIREASLRAER, HFRAMREETSHE
Rz, SRJ5 AT L. TR B OIS 4l MR 1] H S0 P iR R DG 9 B S BRI G

Light adapted flash intensicty (BP#15)

Setup window for the flazh inten 3|ty This test assumes your plant is fully light adapted,
test. Pick maximum and minimum
flash intensities, the flash duration,
and the number of flashes (evenly
spaced between min and max flash | win fash intensiy: o
intensity). Keep in mind that plants

12000
Max flash intensity: pmel m e

- - . 700
grown in low light environments may | Flash duration:
saturate at much lower flash -
- .- - Mumber of flashes:
intensities than field grown plants. Needs to be =2
T —

T@mFmax
== =

2,000 5 - - 700
e = 3000 171929 GEO 27
1,950 . 600
T 4 4300 1808.63 650 30
1,900 o 500 5
=2
= 3 S600 1900.08 570 29
E 1.850 : 400 ¥
= E : . Z
E 3 3 6300 1322.25 350 28
1,800 * 300 &
1750 3 o . b 2o 8100 1936.02 310 31
*
1,700 - . - L 100 9400 193759 200 26
T T T T T T T T T |
2,000 4,000 ,000 2,000 10,000 12,000 14,000 10700 198019 110 1z
Red target (pmol m-? 571) )
-quxl-T@Fmar 12000 1950.01 110 25

R EEM 4, Fmax 7E 1950 £ TH0E, NIJEHREA 8000pumol m=2 s B %) T-H 2 Al
MPF #e it R RJA A F B2k 2] — A abrB, AT LS MPF 80H 5 = 1)
PR P E B XS TR IO, AT AR 2] T@Fmax KAEFE 300ms 4y, FFEEmS [A]
700ms 7] A CRFRATTZE NG AT 3K Fmax . @05 A8 H MPF S, HE—. =, =B
FEFRSER (7] 344 300ms
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3.4.3 HEHEERE
LI-6800 ¢ it BN ] LA K 9 kel 28, 25 AR 18 5IR A XK.

Zero the F_dc and/or Q signals

l Zero Signals v l
Zero the Fluormeter Signals (BP#1) Fluorometer Zeroing (BP#12)
Adjust offsets so F_dc and Pc are near zero Actinic and Modulation will be turned Off.
Chamber should be closed.
F dc: -5.3
o
Pc: -0.62
F_dc offset: 8051
Fluorometer zero counts (offset) (—
2013 . . :
Peoffset: _ _ Zeroing Pc is the more important
Photodiode zero counts (offset) ] ]
of the two, as this directly affects
the Q reading. Zeroing F_dc has
no effect of modulated
m m m fluorescence.

3.4.4 BEH RERE
View Factory Cal il i] LLFEAT 2 YA S i ) R vE R B BB AAE L

View the factory calibration

| Vewracorycal v | s (727

Fluorometer Factory Calibration (BP#13)

These values should match the latest calibration sheet

0.120587 0.159811 0.169027 0.192781
F_red: pmol m-2 s count* | F_blue: pmol m-2 s count* | F_farred: pmol m2 s count | F_modred: prmel m-? 57 count™?
Red cal Blue cal Far red cal Mod red cal
2.56042 0.198939 0.003684 0.009611
u_red: (ADC count) (DAC count)" | U_blue: (ADC count) (DAC count)’ | U_farred: (ADC count) (DAC count)’ | U_mModred: | (ADC count) (DAC count)™*
Red control Blue control Far red control Meod red control
651 741 736 624
dac_red_zero: counts| dac_blue_zero: counts| dac_farred_zero: counts| dac_modred_zero: counts
Red DAC offset Blue DAC offset Far red DAC Mod red DAC
offset offset
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FUE F3J{EA LI1-6800

[ 0/0 ] 0
p Constants ~ Environment Fluorometry Measurements Log Setup Programs Tools

4.1 FeE

BEREUIHUG, EA LL &L JLICTAF
1 SYRAER 5B CO2 AT B R AL 22 24 i ?

1) E—H CO B

2) TREF: ARETEAETHEEEHEER, FELFET 2.1.2 WA &R
W KA IF H E R RS, Rl N TR M CARE S8, Tk 2 ek,

3) M) FEAMILETT 2.1.2 INEE.

4) FRITZ: BT HAEANE R G, BRI o RiE e, BT
ST, U 10 ml PIZETK, R IFITE 1S 54T oK .

2. EFEE S HAT AR E S, MR H LS Load Configurations, #A 5L HEAC
By WREA, PR ENERRIT.

3. 34T Warmup Tests (PR 2L ): X%, Start Up > Warmup/System Tests > Warmup Tests,
sy Start, UERSHAT— RIVIAE, KZIFER 10~15 min.

4. GnSR At Tt =, 4T Fluorometer Tests (K259 GG D .
5. BEMGEFEEBEXRM, WHRA Failed CGRIBEAEI, 1 LS = N B4R N X1 it .

6. ULAC IRGAs: JLibrt =2kt fr, #nT LLEATULEC IRGAs #R4F, B0 & 1 #2347 L
fid . PULECFE Environment™>Match IRGAs> Auto Match, B R#/E WLZE 4.2,

7. Je bt MERITHENE. FEILET 4.3 BE, BZ%H LI1-6800 SLITFit .

4.2 LB HrEs Match

LI-6800 SARAE #it 5 HIiZ O e MR IR (Co)MS L IR (CHRZEME (A (XBE C R
WEE, RFE CO i Ha0)o AT HIMRAMETHE R, T EA AN IRGAs IEARF IS,
I HAik C =Cs, ATFRILANIUTHES, I F &AL ER T M.
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M=(C-Cy)| m

4-1

AP | m R LR E R AE VTR N B, M TR IE R 2R &

A=C9+M‘Cr

4-2

fﬁﬁT—%@ﬁiﬁLMﬁﬁAﬁﬂMﬁ%ﬁ%%ﬁ,%ﬁ”%ﬂ%w§2@%%ﬁ%m,

RASZEEATRE

IR, SBATIE], IR, PARERIEN g PN BT IRGA A

éﬁ%&&@ﬁ%o&Mhﬁﬂm%%%Xﬁ@ﬁmmkﬁﬁﬁﬁﬂfﬁﬁf@%ﬁo&m

AFHIE m(C)tt ARET, EERRILER , FATSAEREREL.

TULACRE TS IR N g, mTRLRIR T

Mzm(Crl m)

158 1. 4% DLACRE PRUEZIRE HOVERA G ?

IFIE] RS A AR

4-3

HREA R . FHUEW R m ORI ZSRARF HEL. T 4-1 W] 1L ] L

a. Measuring (Pre match) PCECHIINIIIE

1 L. mfC)
c o'
S .
2
(8]
]
5]
(&]
=
o
S
[
= m

Cs C‘,

éar@nd r,;‘encs cells are

at the indicated concentrations.

M is the match correction from

a previous match,

The unknown match function m{).

Cs, CroBl AR =ECO2IKE
MBLL=CO2IRE,; MAE—RULE
BRRIEE; FAIPCEERZImM();

b. Matching PUHEC

o~ L.s-m(C)
c .t
=] .
g M
53
(8]
=
3]
=
=
|....) )
Cr
Cs ¢

Entering match, the sample cell is
brought to the reference concentra-
tion C,. When M is measured, it is
the value of m(Cr).

BEACESET,, BFmECO2RE
CsiAEEASLL=COBRECT, WE
HM, M=m(Cn);

c. Meauring (Post match) PUEESHSTIE

_~ '_m(C)
c .
p= ot
g o M
5] ErmrI W
(8] +
F B
S +
] .
=]."
¢ .
Cs C
c

After the match the sample cell re-
ceives chamber air once again, but A/
stays put. If m() isn’t flat, this intro-
duces an error.

ign, HRESEHnEickas=
ARSI, [EMEBFEFAE; WREmOMZE
FERAEFH), BORILEHOTae 255
A==,

Figure 4-1. lllustration of a hypothetical error function m(C) and its role in a potential post-match error

DEHC e iR 22 nT A 2 ko

m(C,)—m(C,)

E= C.—C,

4-4

E j& m(OFEX ] (Cs: Cr) FHIRIE., XMRE (HEES) 5 AR ER. XEK
EWMR mCOF 1%0E=ER, WREILER)EFRZESEN 1%,

I, mC) B &IPAR B R EEL: iR RROR, KRR AR, &

7 2 AT A DL AT

B %, HRRIRILIC S IAAERZE . IR m QM Ze 2%, VK m(C)h e b7 .

30




R 2: WR mOR—DRIMERE, BATIATRIERLFZR?

AR 1.4 VLA S _EA CO AT HoO RYULEC I . SR i A2 fTARIUCECE (Blln, M
B IRARTE—MNIKBEVE B N34T Z IXILES, ARSA3 3] mCORIBARIE CTE 4-2).

Latest match —

Match Function and Point

/7'7—— Previous matches

L Current

Hzi_a

Figure 4-2. The H20 graph from the match page, shows the history of recent point matches.

AN, 14 RS T —FREC X (A PLAC S0 35> (Range match data) fJZhRE, W RKE 4-3, X
FERL) 5 B NAEBANKR BV B N REU MBS, FRER TIZI RN mC)HEH 41

It -

g2 -0.06

Match Function, Point, and Range

Sheoca
=~

Range match data —
\ /?—— Previous matches
L -boz :
E -0.04 = PITT S tuaed '

E
-0.08

0.1

e
0

5 10 15
H20_a

20 25

Figure 4-3. The H20 graph showing recent point matches (+), and range match data ().

I8 3: A URIER #RE m(C) (BIRF) 15?

A BLe R m(C)FRRAFAETT AR IE A ER VLS. 2MIREEN 0 I, MERIZEIY 0, 4k
AET 0, MIFTEX 73T IRGAs i F miRiE. fEmREE R, M B K AT BE2 T2 A
WA LB B HEA IR S E (FE LK 4-4).
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x M near O is 8

. A problem with zero

M near 0is 0
v M at 2000 near O
. Properly zeroed and spanned

Match Function and Poi

- w
i i
T

L

T
1.500

L]
2,000

V- M nearQis 0
x M at 2000 is 1

8

. A problem with span

24

22
. 20
18

Match Function and Point

+

500

A
L

1.000
oz

1,500
_a

2,000 2,500 500

N LN A e e e e o
1,000 1.500 2,000 2,500
C02_a

slope = 5555 =

23-9

0.0070 = 0.70% slope =

o55- = -0.0085 = -6:85%

Figure 4-4. Three distributions of CO2 match points, one with a bad zero, one with a bad span.

[ 4: DL EILES/E RRE R BRE T MOAFHRE, M —ERFEEHRG?

1.4 IARSAE B UL R IE M 2 SURFEET Cs =20, Ba bUE S XA VR EE, M 2
e — AN Cs 2SI AN BB 390 0 M O] 4-5) 0 XA I 7 VLRSS iR 22, T Hsb 7 iRkE
AR B USSR e a)iG i, M(C)l=m(c), TAEHE M.

Range match data —

Match Function, Point, and Range

ﬁ‘
S -0.04
E

___________

H20 2

Current M
(Fit to range data)

Figure 4-5. The H20 graph from the match page, with M fit to the range match data.

4.2.1 PLEC5RmE

RS 2.0 FOVLEC ST A 281k, mAUCES (point match) 7E Measurement FH1H ~, W FE] 4-6. i@
T AT Auto Match B Manual Match #2240 52 S UL . A A PIRAS A BoR 7 248080 A B2 0
i ER . EER T2 EH0L B S UCES (R E+) AN 2411 DT FE A 5 AR 40 1 2R (4 Bk

L 2R).
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600 7

Start Up Constants Environment m Log Setup Programs Tools

-C
7(}?@.1 e ;M . - - - - - - .2685.2
530.05 5 €02 Match Function and Point 544 ymol s Last point match: ! |
530 & s i Chammbe — T Sampie €0;: 17.4 mins ago )
529.95 7 ‘Frﬁw g2 . . e H;0: 17.3 mins ago
] S +
§ 5299 i : ‘ -0.00124
= 30 i Perform a point match:
fs2085 4, 1 1 : molms)
5298 4% ¢ 0 500 1,000 1,500 2,000 N
co2.a Uncorr.Sample: 528.49  16.044
529.75 Last O p +match(): 1.28 -0.436 m
E a , range match:
528.7 . Sample: 52978  15.608 25.00
H20 Match Function and Point )
52965 - . - Reference: 529.98 15.617 |
1042 E & 020 0.008
5. 4 . p
£ ou 'e <
s i
£ -0.48 —
€ 05 i

0 5 10 15 20 25
H20_a H
- View Match
Last H;0 range match:

Figure 4-6. Getting in and out of the new Match screen.

2

;L& Summary table -

L3R (B 4-7) BIR T match BREUEEM AT 4. HHT match R ERAIGEN R IER M=
WEERIREL, AP HAR I N “match()”

-.

<

o, H,0
Uncorr. Sample:  680.86 15.003 | Start with the uncorrected sample cell concentration.
+match():  0.18 0039  Add the match correction. .
Sample:  681.04 15.054 ...to get the sample cell concentration.
-Reference:  680.59 14984 Subtracting the reference cell concentration...
& 045 0.070 ...ylelds the A, on which gas exchange computations are based.

Figure 4-7. Match status table.
FEVLRCE AR, Rrp o — 28484 (] 4-8). HIT- W20 ORI A AH [F) i U4, FRAR A

ERZNE; WREAN 0, BERR YN match)(H LR, dHN e BF — e
bR, de=dt, RoniRZE BRI AR

co; H;0 co; H.0
Uncorr, Samale: _£54.42 14.702 Uncorr, Sample: (5444 14.704
@ 0038 1. Current match value. @ 0.038 3. Match is adjusted.
Sample:  653.32 14.665 Sample:  653.60 14.666
- Reference;  653.60 14.664 -Reference;  653.59 14.665
0.001 2. € should be near 0. 0.001 4. € is now near 0.
defdt:  -0.0565 -0.0061 de/dt; 2.3259 0.0058
Before After

Figure 4-8. Before the match (left), the CO, match value is too high by 0.28. After the match adjustment (right), the
new match() gives an ¢ much closer to 0.
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BRI :

“Match” T[] _E BT SR =AW YETlLE R G B RS0 0E) il — R St
fic. point match (ZLf&) FI[X [H]ULAC range match £dE (iR 2z gifsod ). K 4-9 #, CO, HIULHD
K] 2o Al range match, A5 T (8] t B9IX RIVCEC K%k 10 H2O B UL AC B s A o

range match.

€02 Match Function, Point, and Range

e

Nbrnaamon
\

CO> match()is a
polynomial fit to range
match data

-~

\

\

\‘&
8') \
N

pmol mol—*

CO2 range match data

500 1,000 1,500 2)8Q0 2,500 i
Current sample concentration

POint matCheS (+ - |aTeSt) > range match: Fri May 28 10:20

H20 Match Function and Point

H, O match() is a constant,
equal to the latest point match

T T T T 1
0 5 10 15 20 25
Last H,0 range match:

Figure 4-9. Match page graphs.

4.2.2 X[B]PLEE Range match
WA 2.0 FIVCEC S A 224k, XA VLES (Range Match) 7E Constants FH1HI T o

PLACETE

7E Range Match S F 2 = HITH: CO2 Range Match (CO, X [A]JLEL) , H,O Range
Match (H,O [X[H]JLHEL) , F1 Point Match Cleanup (&R s VLECEE ), LA =A~F H 3“Match

Utility”. “CO2”M“H20”, WL FFE,
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Start Up Enviecnment Measirements ) Log Setup Programs Tools

Measure CO2 Range Match

system: Tests €02 Range Match ¥ | [ start ]
v CO2 Range Ms — =
Gas 3
H20 Range Match ’ |
Data aguired Mon Apr 5 12:09 { Current New
Point Match Cleanup 4 — '
35+ Flow_s/Flow ¢ 113 113
1]
g ] Resid Mean 0.396 0
lg' Resid Stddev 0181 017
= Coeft O 2.9887E-01 -7.6560E.02
Coeff 1 1.9328E.03  1.5216£.03
r T T T T 1
° 500 1000 1500 2000 2500 Coeff 2 ~1.2393E-06 -7.4091£.07

Coz_a

Coefr 3 49369E-10 35641E-10

Match Utilities co, H.0

CO2 Match Function, PoinL and Range Last CO; range match;
25-0.077, ba0,00152, c=-7.41007, d=3 56e-10

Mon Apr 512:09

I et s

froe b Saripae
Tasr e '

T e W wm—
| Too low tor r 3"5'-\:93

Lsom

: €o H0
T )

500 1,000 1,500 2,000 2,500 Uncers. Sample: 121403 12,004
€02 8 cmatchl) 142 oom
lmat:h()ll Ranqel- Point sample: 121535  11.986
~Referwnce’ 109271 10.729
Fit match() to: Point @ Range Use latest point match & ome 2%

Fit intervat: @ Full Partial Zooar

H20 Match Function, Point, and Range Last H;0 range match:

0.15 3 #=-0.031, b=.0.0169, ¢=0.00136, d=6.08e.08 Sat Apr 317:16
01
g 005 oS s
3 (i .1 oo low for —n%;;’ﬁ:l g
E 0 | . ®Ownte 5
e Py
-D.05
0.1~ o, H:0
r T - T 1
0 5 10 15 20 Uncorr. Sample: 121414 12005
H20 2 s matehiy 132 0038
rl mal:lv()l- l\anoﬂ[- Point Sample: 121546  11.067
Reference: 100065 W
Fit match{) to: Point @ Range Use latest point match & e Loy

Fitinterval; @ Full Partial Zoom

T T

{E“Match Utility” U, 7] P i #+CO, Range Match”8%“H,O Range Match”F /i 5 4% £
(1) Start $4FFIGSREL (Acquire) X 3744 F X [A]ILHC o
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With no range match data ig5CO2X A LE AR

Start Up m Environment y Measurements } Log Setup Programs Tools
/ /

€02 Match Function, Point, and Range Last CO; range match:
System: 19 _E + a=1.798, b=0, c=0, d=0 Fri May 28 10:20
1.88
. . E 546 pmol s
Gas Exchange: L 1.86 : offom  — T Sample
E 1.84 - - To Reference
9 o 3 486 pmol s
Leaf Temperature: €162 [ Currentvalue (CO2_a, match())
1.8 *
Leaf Light: ] T
1.78 -
B R T T T T |
Uncorr. Samplg:  498.24 17.323
Range Match: 0 500 1,000 1,500 2,000 2,500
C02 a + match(): ™~ 1.80 -0.444
u match()| m Point sample: 500.04  16.879
User: - Reference: 499.98 16.886
Fit match() to: (@ Point Range Use latest point match & 006  -0.007
Fit interval: Zoom
Match Utilities Co; H,0

StartUp m Environment Measurements > Log Setup Programs Tools

Measure CO2 Range Match

CO2 Range Match V¥ ’
h ; : e New :
Data aquired Fri May 28 10:20 ‘4‘“ ACQUlre range

Select CO2 Range Match ; Date e match data
or H20 Range Match g R —

System:

Gas Exchange:

Resid Mean

umol/m

Range Match:

User:

Acquire New COz Range Match Data (BP#3)

N © N & o

Chamber may be open and empty.

CO: is cycled low-high-low while measuring ACO:
IRGAs should be warmed up.

m Mode: @ Normal (5 minutes) Quick check (3 minutes)

Flow s/Flow r:
Flow balance ratio

113

)RR e

1%#% Point Match Cleanup, 1] PAZEFRHUT 1Y f UL EC “latest B A Ad i A A5 VT EC “unused 8L FiT A
RULHE Zdi“all point matches”, LT K.
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s Y v, sseemens P s prograns roi
/

Nothing happened

Point Match Cleanup ¥

Previous Data P4 Previous Summary

No graph found

Cl Point Matches (BP#2) Clear Point
ear Point Matches
Matches
Clear one or more point matches for CO2 and/or H20
Range Match: CO2 point matches: 2
H20 point matches: 2

User: <«

Clear: @ latest unused all point matches

System:

Gas Exchange:

Select Point
Match Cleanup

co2

@ H20
_—

4 range match [X [8] UG FECEcHE o] IS (B 4-10), &7 LLIEHE Fit match()to range, ¥ UCHD B8 %L
H5HIUEL, LA 58 FH B 1) point match % UGG R £ i %2

With range match data B=ARICO2 range match

D D
StartUp Environment } Measurements ) Log Setup Programs Tools

C02 Match Function, Point, and Range Last CO, range match:

System: 12 t a=-0.059, b=0.00314, c=2.15e-07, d=2.13e-10 Fri May 28 10:20
10
Gas Exchange: . 8] 545 pmo s
E from  —— > Sample
S 4 Chamber
£ 6 .
= B 27 To Reference
; S a1 Z 485 pmol s
Leaf Temperature: £ 4 E %o Chamber
* 24 K%Y " 523 umals
Leaf Light: 07
B T T T T T T T T T T T T T T T T T T T T T T T T 1
o 0 500 1,000 1,500 2,000 2,500 Uncorr. Sample: 697,41 17.141
C02_a +match(): 231 -0.438
. match[)| - Raﬂgel = Point Sample: 699.72  16.703
User: -Reference: 700.02  16.710
Fit match() to: | | Point (@ Range | | Use latest point match & 030 -0.007
Fit interval: @ Full Partial Zoom

Match Utilities Co, H;0

€CO2 Match Function, Point, and Range
123 a=0.204, b=0.00314, ¢=2.15e-07, d=2.13e-10
10 ]
. 84
[ Fit the range match
R data, butadjust the
23 entire curve vertically
°3 hat it
»3lom 0200 so that it goes
L L B L B B |
0 500 1,000 1,500 2,000 2,500 through the |at93t
coz_a point match.
. match[)| n Range|- Point .
[] I} 1% FEFit matchi)to Range;
N e .
Fit match() to: | Point (@) Range [ Use latest point match LA B A #5235 44 T point match
Fo} UL A B IR
Fitinterval: (@ Full Partial Zoom
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12 7
104

umol mol-*
&
1

CO2 Match Function, Point, and Range
a=2.570, b=0, c=0, d=0

o

Fit match() to:

Fit interval:

T T T T 1
500 1,000 1,500 2,000 2,500
co2_a

L] match[)l L] Rangel w Point

@ Point Range Use latest point match

Zoom

Fit match() through
the latest point
match.

MEFRXE LA AR
ACO2, R{EMAMLAEE

Figure 4-10. If range match data is available, you can select between using it or not.

A LU Fitinterval: Full, i 4 & #7209 UCECEcHE 2 R BTG pR ;AT L $E““Fit interval :
Partial”, {5 F A0 & 24 A R A UK P 0 22 X 1] UG e 25000 2 18 HE UT T 2R 50 BE 5 R 5 = IR FE 1 A8 1k,
ENEBEEs#%E, WHE 4-11.

4/4
Start Up Constants Environment

CO02 Match Function, Point, and Range

Measurements

Log Setup Programs Tools

Last CO; range match:

RIS Fri May 28 10:20
1.883, b=-0.01, c=1.29¢-05, d=-5.85e-09
L 545 ymo
Gas Exchange: wmol §
citom  — 1> Sample
‘3 0 (27 T Reference
rd, 479 pmol s
Leaf Temperature: E e o Chamber
g1 L S, 523 umol s
= : 1 il
Leaf Light: .2 Match Function and Range
a=1.883, b=-0.01, c=1.29e-05, d=-5.85e-09
-3 o= 0.0947 1
Range Match: f T T T T 1
0 500 1,000 1,500 2,000 2,500 -~ 04
co2.a =
User: m match()| m Range g 14 —— P I
y E
Fit match() to: Point @) Range | | Use latest point match 3 5]
Fitinterval: () Full (@ Partial .
o= 0.0947

C

02 a
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1.C0O2_a at 250 and rising... 2...at620...

Match Function and Range Match Function and Range
000639, c=-3162e-06, d=2.53e-09 b=0.00841, c=-1.77e-05, d=1.08e-08
14 i 14
T 0w T 0wt '
E E 1 e
S -1 514 B SE T
E £
3 3
2 7] 27
37 lo=0.008 37 0=0.102
r T T T T 1 r T T T T 1
0 500 1,000 1,500 2,000 2,500 0 500 1,000 1,500 2,000 2,500
C02 a Co2 a
= match()| m Range m match()| m Range
3...at750... 4. . at930..
Match Function and Range Match Function and Range
30, b=-0.0236, c=3.27e-05, d=1.54e-08 =-8.774, b=0.02%5, c=-3.05e-05, d=1.06e-08
1] 17
L ogw 10w 1
g g R
3 3 ' T
22 24 i
-3 io=0.10% -3 lo=0.121
I T T T T 1 r T T T T 1
0 500 1,000 1,500 2,000 2,500 0 500 1,000 1,500 2,000 2,500
02 a Co2 a
m match()| m Range m match()| m Range

Figure 4-11. When Fit Interval is Partial, a subset of the range match data is fit. This narrower fit interval shifts
automatically as needed to keep the sample cell concentration within its domain.

fE“Match Utility” LI, #EH“CO, Range Match”5¢ “H>O Range Match” F i i £ 1) Start %
AT R XA UL AR (B 4-12) 0 IR AR FR 22 Lo B st 1a), i BN AE 25 - 2R T i
1T, BRIAMH range match JIEFE A SRR M =

SREXIX 8] VT A« Acquire” 2 /7K 78 75 S 1T B 8 B FEEJE Bl . %) T CO2 ¥ range match, FHATHT
T B ORASE FH T 6 ) D54 T G K /NI . X T HoO,  FHAT 1T 75 20 OR AT FH BT 8 1) Tt 7 A
TR I

BATIIRG, Acquire FEFRHAT LR #AE: @) FIrA LR FRERER EMSE
FZ AT b) WEMRE R, RE R EEMR. o CRAE BTN R P ORE IR
B ESSHEZ MR EZ R
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oo m frerenmet

[ €02 Range Match ¥ |

Measurements Log Setup

Measure CO2 Range Match

Programs

Tools

System:
Gas Exchange:
Data aquired Fri May 28 10:20 New
12 (active)
Leaf Temperature: 1 i Date F“'l’:a_:om
_,-" Acquire New COz Range Match Data (BP#3)
_ 8 Flow_s/Flow_r 113
Leaf Light: - P
E N g Resid Mean -2.136 a i Chamber may be open and empty.
’ 2 Resid Stddev 2.841 0.109 €0 is cycled low-high-low while measuring ACO=
o IRGAs should be warmed up.
User: 2
o 500 1000 1500 2000 2500 Mode: ‘@ Normal (5 minutes) | Quick check (3 minutes)
c02_a
= Old[m New Flow s/Flow r: 113
- - Flow balance ratio.
Match Utilities o, H.0
[
1 «
f The program routes all air to
Acquiring New Range Match Data o~ / the IRGAs, d"""dmg the flow
2 8506839, b0, ck0, d=0 7 using the specified ratio.
) Currentrange data (if any),
" and match fit plotted in gray.
R
E
E-1
B €0, HO
-2 B Uncorr. Sample: 115308 25705
New data is plotted as w001 oos
Bl . CO2 ramps up to sample: 115237 25,646
o 500 e 1500 2000 | 2000+ and back to 0 Reforence: 115190 25.645
= Previous| = Range & 048 0.001
Ramping up

Figure 4-12. Acquiring range match data

RE e R, REHERE 3R A2 75 OR B BT 58 B X TRI VL T range match (45 £E, i Retain %

AR, A Cancel MIAREE, LA

Acquiring New Range Match Data
a=-0.839, b=0, c=0, d=0

4-13,

1
) Data during ramp up]
Lo
£
3 -
3 P o, HO
-2
- Uncorr. Sample: 110,77 25.550
s Data during ramp down] TE ok R
- C02_a
r T T T T 1 Sample. 110.06 25.492
0 500 1,000 1500 2,000 2,500
co2.a
[—-[_ COz New Data Results (BP#4
= PreviousmwiRange

Ramping down

The current match() (flat line)

How well the current match() fits the new data
Proposed new match()

How well the new match() fits the new data

How well the up and back data overlay

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, 0= 0.457

New coeffs: a=-0.003, b=-0.00155, c=5.24e-07, d=-4.9e-11
New error: Mean= 0, o= 0.107

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

=D D

Figure 4-13. The Acquire program closing dial

0g.
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W BT SNZS N SRR E S (R A ES, MR 2R L (Flow_s/Flow 1)
SHOHATAMSE o FEITRRRT, IR B R, 22 T BRI S DR S AT DU BE R B AT
JUIR“Acquire”, PAZil3k15 5N Flow s/Flow r it Eb{H . R)5 FAE A 1E % 3 1847 Acquire
New COs range match i, HES ST,

< IRCRBEPEE CBERREE N RERED s B E CERREE MRS ED, SR
{ik Flow_s /Flow r.

> AR BEEE CRIAREE N BREMED (KT EAE CRPREE AR BSR4
F Flow_s /Flow_r-

fit CO, range match, Flow s /Flow r % 7 1.10~1.20; H,O —f%7E Flow s /Flow r: 1.3~1.4.

Flow_s/Flow_r = 1.08 (too low, V < A) Flow_s/ Flow_r = 1.16 (too high, V > A)
Acquiring new data... Acquiring new data...
27 27
1.5 t 1.5
- 1 Ramping Up s 1 |Ramping Down
E 17 E 17
° 1 { °
€ 0.5 4 A E 0.5 7
1 f . | ;
0 e e 0 s
1S W Ramping Down q detB Ramping Up
05-# -0.5 -
""" LA B L B | LI L B L B L |
0 500 1,000 1,500 2,000 2,500 0 500 1,000 1,500 2,000 2,500
C02 a CO02 a
Il Oldll New lOIdIl New

Figure 4-14. The effect of flow ratio on data overlap. Note that A symbols are plotted when concentration is
increasing, and Pwhen concentration is decreasing.

4.2.3 XaLEciaEtE

F B EREXNERIFm :

FEARTISHBARL 3 Ar A4S 2 i P R A T R 2 A X TR DL FC A5 o Rk IR oA v 2 VU T o B L B
ML 0 /) 0 Br 2 Ik, 48w 2 F R EiEs I J5 FHE 1T “Acquire” B /i range match.
T RXIEHRIE

(5B A KX X P SO 3 A — SO0, [0 4-15 AR IX I DL SO 47 T b, —
Bl AT — 54 B SRR X IUCRE SO (KD, BRI 16 /N PRI s %
FER IR 47 00 (X IR TCRC S (4000

BRI ZE 5 L IE MARBRIR SR H A5 AR 1 /B db AT O X TR DL EC I, bRy il 2B e
%1 0.2 ppm, fEfmE FFE T 1 ppm. fE5ESF 2 /NG, RO NEARE KA LES. FiafE,
[ 2 R AR TR 2 — U o X R T LB IS AT — X RIUL I, FF/4)1% use the latest point match
W B R M PR RIETA B, T A 75 252 3Rl & [X (A VU A0 R AN 22 7
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After 1 min After 20 min

1 14
- 0 -
° -]
£a E.
=] [}
€ E
3 E
2 B
3 3
co2_2 C02_a
f T T T T 1 r T T T T 1
0 500 1,000 1,500 2,000 2,500 o 500 1,000 1,500 2,000 2,500
After 40 min After 1 hr
14 i 1
] K
E_ E_
K] ©
E E
=9 =
3] 37
C02 a C02_a
r T T T T d T T T T T ]
0 500 1,000 1,500 2,000 2500 0 500 1,000 1500 2,000 2,500
After 1.5 hr After 2 hr
19 i 1
= Zo
[=] o
£ E
G- °-1
E E
a a
- -2
-3 Emz’_. =3 Eu)z}
r T T T T 1 r T T T T 1
[ 500 1,000 1,500 2,000 2,500 0 500 1,000 1,500 2,000 2,500

Figure 4-15. An illustration of the effect of warm up on range match data. The time label above each plot is the

time since the instrument was waked up after a 16 hour sleep. The gray data points (same in each plot) are the
original range match data from a previous measurement.

4.2.4 EHEX 4 PRIEER
M LA AT, BRSO ARG A R EAT 1 — 22 2, UG RCHT (UG B A 254

< MchEvent BT 5 KI) Match;
> By . MchStatus (“match status®)

< MchStatus R MchEvent 241836 248 SCAFH,  JETT & D
<> AFE CO2 a fl H20 a M Meas2 #%5)%] Meas:

Additions to Meas

as Meas Meas Meas Meas Meas Meas Meas Meas Mea
e cozs cozr W0 Horf coza H0_a \Fow Pa A

mol mol-* pmol mol~! mmol mol- mmol ol umol mel mmol mol fumol s kPa kPa
SGE+09 593447 593.723 19.02 185405 593.735 61004 977251 Q.
S6E+09  593.559 593.744 190133 18S5K4 593.848 19057 610074 97.7213 0.
SGE409  438.441  430.666 13.8224 134 438817 138 61004 97.7128 0.4

MchEvent - the most recent Match Event (manual or automatic)

MchEvent MchEvent MchEvent MchEvent MchEvent MchEvent MchEvent MchEvent MchEvent MchEvent MchEvent MchEvent MchEvent
time hhmmss o2t  h2ot  count  co2 adj h2o_adj co2_match h2o_matchco2 at  hloat co2 v hloev
secs s s pmolfmel  mmol/mol pmol/mol mmol/mol pmol/mol mmol/mol % %
156E409 10:45:51 156409 1.56E+09 1 0182 001 0288 0.04 594 19 063 017
156E+09 10:45:51 1565409 1.56E+09 1 -0ue2 001 0288 0.04 554 19 063 017
156E409 10:48:19 1565409 1.56E403 2 -0.085 001 0376 -0.04 431 19 028 017

MchStatus - The state of the match infrastructure at time of logging

MchStatus MchStatus MchStatus MchStatus MchStatus Mchstatus MchStatus MchStatus MchStatus MchStatus MchStatus Mchstatus MchStatus MchStatus MchStatus MchStatus
MatchValve MatchValv MatchCO2 MatchH20 of co2 a cf co2 b of co2.c cf co2d o h2oa of h2o b of h2o.c of h2o_d co2 range h2o_range co2_elapse h2o_elaps

3

% % umal/mol mmol/mol mmol/mol meol/mol min min
100 100 0288 004 -0.10817 -94E05 104E07 636E-12 -0.05471 0003604 -0.00012 0(00,1997.0(2.024.0) 26039026 26039026
100 100 0289 00397 0.27031 -94E05 L104E07 636512 -0.06449 0.003602 -0.00012 0 (0.0,1997.0(2.0.24.0) 0s 05
100 100 0376 00377 027031 -94E05 104507 636512 -0.06449 0.003604 -0.00012 0 (0.0,1997.0(2.0,2¢.0) 22 22
Valve pos. ‘ match() ‘ CO; fit coeffs | HO fit coeffs ‘ Fit range ‘ Elapsed time

Figure 4-16. Match information as shown in an Excel data file.
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4.2.5 X[EICECEURART

DX 8] VT FoEe e 2 X BT A as Sk 1, BB T BN, JF 55X BI04 8% Sk & P 41 5 A1
Ko Dk, W AOR Al > & Sk B 5% EAUHE, IR BB XA (1 70 M s Sk 1 52 2
S ST A3 A X T DG P A 5

4.2.6 HEFHXE)ICERIE
PLEFRAIANEE T o F IX (A JURC () B B4R, DA R S HESF 1 X 8] VU B A o

1) ZKEX CO.F1 H.0 FIX B ILECEERE,

FER CO2 A HoO | range match Z J5, WHERAKIEAN (PAFR), sl th &R ZRRFE,
MR 5 LT T S FE RS, ARG il — R & . —MNFIA R range match data B
ZRAEIRDN, RN 0,

2) BEHITXIEILECRAE R RIRIE.
DX 8] DG FiC mT DAYH Bk H 3% 5 A A 5 22 558 B UL BC 5 DL

3) FILIEEBEUEERHAE X H.0 AR E /9“Never match”;

SRR G0N« AEDN FE ik AR A, 0 2 L AR EORE b SRR AR (FE S A I 281 17 7E) .
VAR IE AT ST AE S IR, A RS LRI E, XA/ ULEC range match BEHR AL IE AR &
TR IE, 1 A ULEC point match A& . 1 H., SUCECAMNAE G552 N AT, 1 T
FEREIN S, AT HoO B s DLEC VT e 75 A I P ) 1], 40 SRR IS (AL 2 it 2 AR R R 1)
W T 25 AR IR IE 8 A X TR) DT ) mT DL 4 DA BT A 1)

4) WFE|ME, #TXETE, NREEEEN, WEMHITRIE.

4.2.7 TCECEMURRER

B TR R BOH S B ILRCR AT, HAl R R S B SR B SE UL ECRT, ERFwA EMs
AfnfE e, WHE. XA RREE ST TRILEZ JEHE K.

g Match Messages

15 CO, IURTSER, i HaO VA5 52U AL, sk Ry, 4ot
'W W( WFW HILL 78 "No H,O (8{ CO,) match: timed out";
G0 et G AR A S BB 5e i, M2 B F3%:  "No

a
'3 3399 3193 | -5.064 Match: Flow too low";

R AMTR AFTER T
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4.3 LI-COR BB DAT

2020 4F LI-COR fiff & 3B FH 7E LI-6800 b — I 481 H AR, 3125 [Fl4k R (Dynamic Assimilation™
Technique, fiiFK DAT), PR MBI FREETEAER, B T Ry TRERES (=
FAAK AR RS AE T AE) ER. FEILLLT DAT #HAN 4.

4.3.1 DAT AR

DAT AR B 5 KA m A2 o 75 SR E i AR e RS B 4-17 B8 T —MER 2N ZE4E CO,
WIEH 400ppm FE 2] 500ppm I FEHICFIE . BER RS S ETEESRRFAER
Ay TE IR AR IEAEIA 2] 40 pmol m2 s, 25 45 BV 54N 0. MRS HFETERDKFE
IR A gy 1EIEHE] AR IS AT 1.5 pmol m2 571, FRRENETEL) 15 VN[ A 0,

—ms,:o _

40

w
4]
=

\ j
«

e T

w

=

s

{
1 {
= 20 ! 480 - 480
- [ ‘s w ‘5
% i i a 1 o~ i H
E 0] 460 3 E odp S A WA A AL aen g
E ! H ] | k 3 R
E | B E L[ B
*.20 a40 0.5 I F a0
0] 420 17 t k420
s l—" : a00 as- =+ 0 =L
-2 -1.5 -1 0.5 o -2 -1.5 -1 0.5 o
Meas: TIME(min) Meas:TIME(min)
[m Gasex:asty]m Dynamic:adyn|m Meas:Coz_r[m Meas:coz_s ® GasEx:Asty [ Dynamic:Adyn|= Meas:CO2_r[w Meas:CO2_s
0O~ 00 ~ OCD o~ 00 ~ OCD

Kl 4-17 COL MR FEIRAT . Agyn L Ay BB B HSHH RS R . 4 B BRI 5 2 B RN AP 51 R A
E’I&i_\‘ Asty /I:l Elk% Adyn %ﬁﬁ@

N AL, FIFERE AR E, 3 CO2KEE, 1 400ppm F 500 ppm Z [A]K [H]
AL, BAGEEEE 100 ppm/min, ESREIR UK 4-18 Fi7R. Ag £ CO2 WKEE EFEFEHEE
HESE R 10 umol m™ s, 7E CO2 ¥R JE T Bt A2 A LU B SEAEAR 10 pmol m2 7!, T Ay EETE
CO: AT B F F8 B RIFFEL0.1 pmol m?2 571,

Steady state A
" 02

r T T r T T 1
2 15 1 0.5 0 2 15 1 0.5 0
Meas:TIME(min) Meas:TIME(min)

| = GasEx:Asty|  Dynamic:Adyn| = Meas:CO2_r| = Meas:CO2_s = GasEx:Asty | Dynamic:Adyn| = Meas:CO2_r|m Meas:CO2_s

O -~ 0 ~ O CID o ~ 00 ~ © CID
K 4-18 COL IRFELTIEAEE: COL ZRALIH 2K N 100 pmol mol™! min' B, Z5MH-%= F %
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K] 4-19 bbis 1k B e e sl AR AL 1) Agpn AT Ao BEITFEFEHIFRE NS L E CORE,
il 2 P CO W FE AR RIE TR O« s R RS B RLE SR, [EEFEMEN CO2 K
BN, FEC Ay tb Agpn 51 CINE] 4-18 W COL IR ETH RIS —HE), k2, ML En, [Fik
AR, FEREN COIREREL, Aw g K.

,’7K: L 1560
800

[~ 600

1-S ;- W jown

400

[* 200

T T T 1
2 15 1 0.5 0
Meas:TIME(min)

| = GasEx:Asty| = Dynamic:Adyn | = LeatQ:Qin

4-19 %E;EE&QHTJ‘E@ Adyn 74‘:[] Asty
432 {£/ DAT FEZEH—EER

1) [X|BJILHD Range matching

FERSA MR, 0 Hr AR EAE 20T COL W A UL . A — RAVAEF SN SR 72
H, COy kI —BIF AL TN, AT E— 5 m CO IR RIVLACHOCR & € thA F
FEFEAS COp WRJEARATEFI A A EARILECRUR , 1M1 LI-6800 HEME H A 75 5 B Y [X a] UL i
(Range mach) DJRETERIE T HAMEB AR F K.

2) mNZJEEE Dynamic tuning

SRR B SR 5 T BN SH, RESHEH =, Rt EiiE. Raes
EE 0 2% R AT 5K éﬁ%ﬁ%ﬁuﬁﬁﬁﬁﬁi: AN AR DL 2 DR T e M 1 B
BEAR, A& R 2 v R e A8

XTSRS TR ST S, RESRE AT EINR, DUEELESH N
At S% . 1Z5F AL T Dynamic > Details > Table>Sys H.

SERNIZIR PSR RERE SR E: EENE TR BT R szﬂi& CO /ZU“

mszwgmﬁimwwﬁw%ﬁ - - & d EENE
BN RS RASZR 0.5] we oL prm—
$2 2 range match IERf . WIR A B A g, oo pese s B Wk B o5 0
BRI AW E R, Jhan e L mmm

3% 3] Dynamic>Details > Table>User """ s ESZ e : i : s
R AN T N = = e ) | O

Range Match: 400/ 656 334 2.09 66.86 Working

SERNIW, BREEBRIEAC Z PR
iz (RACR) W HEATZIR1E

Current Status Details Utilities/Tests
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3) [REE/0E Noise

FERERET, HTARMRT, Shab o AR R R R ok, X — mU A AR 20 2
L, AR RERS, ALK slope MR/, S A

FffRIX— A, LI-6800 1 T —“f/N AL minimum usable slope™{E, 1%1H 7 Z 4%
BN T % P 2 = AR R R 7K (COn BRIME N 0.02 pmol mol™ s, H,0 BRIA
B4 0.005 mmol mol™! 1) YR I L NHE IR FFR T X AMERT, 7RSS T s bl R
FAE 218 I B I )RS AT S M 0 2l o 7 vk i R R R DL (1+/2) SRS,
Hrpt 2R BT BRENE. Fla, 10 #)E, TR NRIZNSERER 1/65 20
Ja, NSEBRMER 1/11. IXFERT DUBORER 22t PRAICRE A=, (03D AR S e IRaA kR —2. H
&, —HEBRRIFRES 5N HRERN, t 2EEN 0, BIZ T EE A i B U8

4-20 Jeeon 1 =R A /N A RN R SER . SR CO fEEE 1 0B N3 1 ppm K
HORE . WEAFENE COy R, 4N Aey GRAFIEZ), ZHELAN Agyn (BIESRIHE
o BEE RG] D, Agy M1 Agn MR AAFHA AT EUIE . IARBCARERMH], —FH2
[ A B mTEeE CHIED.

Minimum usable slope: 0.02 umol CO, mol-1s-1 Minimum usable slope: 0.0 umol CO, mol-1 s

:Asgs 1 ‘.\{ Ea‘agsdrdl TASB:‘Z _: 6.8(2'511‘ dt
1 N 0.07 z . v ARAN
043 /. | Slope drops below 013\ Mo A Vil YA B 0
]/ 1" 0.06 WA fJ"-f LR 4 Y A
91 £1 Ak 0.02, and slope L\ o el W A VITARLY.
o 0.3 T 1 \‘ ! i s 0.05 © P 11\ ':":F:.‘ | G5
w1 [/ Y1 |suppression begins. 3 o / 3
Boad [ ooy M g ™
02 / \, 3 2
s 1l | 0.03 < ERYER .
§ ] f— y / g Er0 | f No suppression. Slope
L TET o A [T A - I [ p .
1A [UY W 4 & 1 033 || # oscillations cause Adyn
1Y D W% AL AR e ‘ 1\ —
0444 [ Al n e . PPE LV oscillations.
0.1- T T |“ T T T T T T T 1 -0.01 -0.5- T T T T T T T T T T 1 -0.1
-1 -0.8 -0.6 -0.4 -0.2 0 -1 -0.8 -0.6 -0.4 -0.2 0
Meas:TIME(min) Meas:TIME(min)
ll GasEx:AstyI [ Dynamic:Adynl = Dynamic:dCsd/dt Il GasEx:AstyI o Dynamic:Adan = Dynamic:dCsd/dt

B 4-20. RERINHI R 72 EIDY CO2 IR 400 4274 401ppm A 3R F I ) 240
F A COL W 401 A2 [H] 400ppm JE AR FAM I 1S4

1575 ] L

Log Setup Programs

m e B
Options for the Attached Chamber
6800-01A Fluorometer
Which aperture is installed? Chamber Info
peripheral 5 I 5800-01A
ol e U H Fluorometer MPF-551026 is active
dyn )Y [ 2cm ver.14.6 sn:| MPF-551026
“ rev.
s

mA B FR, 18 Start Up FTH w007 -
Chamber Setup T [ 2) & Add  suowe e toecace Ny

7
What computations pcb 1.0215e-05

Dynamic Equations. Sysem seigs ® CompeteGasx

4.3.3 IEFAfERS DAT

Standby/Power Off:

/A% Dynamic ZJ5, RGFR$2
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PRSSTH EAIB ST PR 51 B AR, ANVE R BEinie il =8k 5, 1 #L
ALLE Sk RS E AN EREELS R 4y M Ey) BEDE LR HEF S
é:lg% (Adyn 74‘:[] Edyn)o

2) HRIENE
R Constants >Dynamic > Current Status (/& 4-21), #& 7] DL E I LEESERT IR ESE (Agy

A Egy) MENZE (Aagn AT Egyn) > VARBIZSEAE K — L EE 5 ANE, 05 TAER R
=R
\@

@D ®
Start Up m Environment Fl - — X X
[llustrating what goes into the computations of L

dynamic assinjilation andtranspiration.

S

Dynamic Assimilation anc

System:

Current dynamic adjustment coeffficients:

Gas Exchange: ‘

Asty: 1.622 pmol m=2s~1!
67

; Co: 1.63 114 Crd: 714.81 pmol mol-!
Leaf Temperature:
P H20 2.12 2.63 78.7 Csd: 713.51 pmol mol-*
l dCsd/dt: -0.01468 pmol “1s1
Leaf Light:
Edyn: -0.01019 mmol m-2s~*
Esty: -0.04278 mmol m-2s-1
Min CO: Slope: 0.020
m " ’ o pumol mal 25 > Hr: 9.92 mmol mol~!
Minimum usable, . . 1
. Matche Coeffs d riven Hs: 9.88 mmol mol
ange Match: Min H:0 Slope: mmg-gg?g_ by flows dHs/dt: 0.005767 mmol mol-1s-1
Minimum usable y
User: Flow: 700.1 pmol 51

. Flow_r: 791.2 pmol s*
( The "minimum usable slopes

Current Status

4-21 Current Status 7t [f]
BRI AT I E R M R AR (B 7D B, 2 kAR
3) BHEAEE?

#ii Constants > Dynamic > Utilities/Test 7] PAJIIAAME 80 & R BT EY CO, (]
HoO) 15 L4 8h AR 3 T vy B BRAIR I 1) 2 il 2 R (0, 22D, ARG s Sl &1E,
T EEH M RYIG RE, AR BIEIE RSt s & R

Details Utilities/Tests

Tests A
- + CO2 Test Current
1. With CO2 Test
Current selected. CO2Test Several
CO2 Reload
G

Sartup Environmenf Fluorometry  H20 Test Current | setup Programs Tools

— | | H20TestSeveral ;coz Usertable

‘ CO2TestCurrent ¥ |
System: | H20 Reload
Gas Exchange: \
s Tumperative Dynamic Tuning - CO2 (BP#1)
LeatLight: Two minute test to evaluate dynamic tuning. 2 Ta 5 Start

m Chamber should be empty and closed. . Z

Testing at Flow=: 700.0 pmol s~
Range Match:

with Flow_r=: 745.1 pmol s~
b Ramp rate: )

" e
Lock timing it using only oV | 3. Pickaramp (100 to 400,
typically) and tap Continue.

4-22 i CO, Test Current f£%
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ZNAARAE AT I (] 4-23), R BRahiS@E SR EMNS R IRE . BEKL T,
WESEE L ME A WNRERE (K 4-23 JRHD, 3h7AE & K bn i 22 DLAE &
56 S BT 2 18] I AH Ok R B W v I R R FE SR HE 1Y Before FIH o 546, BAELA1H Atl,
A2 Al oV PLE X s gh RS EEE S BN ER T After . WIH After Z1 BRI
T Before 41| (StDev FrifE 22 B /N, &8 0] LUl /ity Yes $&EHUSIN1Z 45 R 2| User table H,
k2, M Noo

‘ [ @
Start Up Environment Fluorometry / Measurements Log Setup Programs Tools

Collecting data for 2 minutes....

et — - [ e
Dynamic Response >

Gas Exchange:
Collecting data... \:
12 500

Recording on Flow
Leaf Temperature: 1 490 (umol/s)
T on » 480 Flow_r
: % b 470 (umoi/s)
Leaf Light: £ 06 i 460 0 Aty
£ =}
2 04, 450 ™ ]
. £ b 440 At
Dynamic Z027 -0 Y (s)
N 430
04" . oV
420 (cm?)
Range Match: 0.2

o | When the testis done, if the new coefficients make an improvement,
User: ot then tap Yes to add them to the User lookup table. \

[

Add thi [ Table?
System: this to User Table “
What's important is how close the fluxes

. 2 699 779.txt Before
stay to the mean. If the mean is not 0, that 00 E-m
00 700

Measurements Programs Tools

| i e Flow
is @ match issue, not a dynamic issue. />\ 490 v 7
3 7 Y Flow_r
Y 0.9 (umoifs) 779 79
Leaf Light: o
(S)‘ 1.68 1.77
‘E‘Sl)‘ 116 131
(Cﬁ",) 67 66.8
Range Match:
T T RERARERLRERE StDev 0.199 0.068
0 40 | 60 80 100 120
User: CorrCoef 0.183 -0.375

(gray) Adyn as computed with
current coeffs (Before)

2021May06_1125_700_792.txt

(red) Adyn as computed with

; 1o best fit coeffs (After)
- 0

g
Z-10
<

20 To put the results in perspective, tap the Asty button

e to see the steady-state value plotted also.

0 20 40 80 100 120
Elagsed (s)

|l Refll Smpll Astyl PrevAdyn|l Adyn

4-23 CO;, Test Current IB1T A4 () K55S (F)
4) SERE—ERHRIE A-Ci fi%

1) HXEER T, B SHERE R (41 2h).

2) F&fE CO: A1 H,0 range matching.

3) HAEML A-Ci 2R 752 H 2 i .

4) IZ47“CO; Test Current” i #¢ CO, 3174 R % .

5) 1847“H,0 Test Current” % H,0 )& R E (AEDLFD) .

6) EEIL—ANHTCE

7) fEH BP A=A DAT R — DTS . R R =R AR 8
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1O 7 I AE DL B
< CO2 A1 H2O #A FH BEAT VLT 5
> R TR

TS A-Ci #IZE (RACGIR) B =AM SR 7 %12 4 /home/licor/apps/dynamic (] 4-
24): EE—ANESRIE (EFFECRED 1 A-Ci Bhizk, f#H DAT\ CO2\ Continuous
(E 4-25). EEREHATHERE, @ DAT\ CO2\ Cont\ Rep (& 4-27). FEMIEI{EIT
i, RJE T, BIRERIAEME, A5 L, 15 H DAT\ CO2\ Split (& 4-26).

ER, —=FEP#E Log Options HELARYAE & A iC 5% 1] b AH UL BT (Y H 2l ise B80T 28I 18]
A B Ak R C S Bl Sk 1 BT IO &, AN BAAS ol BE SR T2

(5/5 ] o\ \@
StartUp Constants Environment Fluorometry / Measurements ,‘.‘ Log Setup Programs Tools
s /s
P /

[ Enter folders Filter by name |.py
Use [Ommas Lo separate filters,
Programs:

File:

’ - ﬂ > apps

> bas
BP Monitor: b active sk . . |
I r[ Multiple continuous remps at various ramp rates.

DAT_CO2_Cont_Rep.py 7 KB

DAT_coz_conunuuus.pM—[ Uses continuous ramp (up or down)

New Folder

DAT_CO2_Spiit.py 6 KB

Split ramp: ambient down, then ambient up.

Open/New
4-24 BP 42 N I =ANE A-Ci (RACIR) HiZk (1) DAT 725

Y

—CO2 r
DAT CO2 Continuous Ramp (BP#1) 4,800
1,400 Starting CO2
Low to High, or High to Low h
1,200
1500 T 1,000
Starting CO2: pmol mol ! el
Starting CO2_r for ramp E 800 ii
1 g i
Pre ramp wait: min y
Equil time at starting CO2 before starting ramp 3 600 .‘q. CO2 when done)
0 i
Ending CO2: pmol mol ! 400
Final CO2_r ramp value ;
300 i
Ramp rate: pmol mol-* min-t 200 - -
Rate of change of CO2 to use Endlng C02 b
5 0 Rlnsueusnusey !
Logging interval: s T T T T
Log every __ secs during ramp -9 -8 -7 -6 -5 -4 -3 -2
400 Meas: TIME(min)
When done, go to: pmol m-2 51
Post ramp value for CO2_s II Meas:CO2_r m Meas:CO2 s
«=D I 0~ 00 ~ ©CD

4-25 DAT_CO2_Continuous At &7~ LA S ZBC B FTC R M R G k E. <RI AT BLETFER R,
BT I U A4 1 B P A B
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(55 Iogs) (Recover timeX5S |OES)
A A X

. —co2 Is NCONT \
DAT CO2 Split Ramp (BP#3) _L_g,afoo—, e ! g ;
aad b P i i FEFHY i i
1,400 i High CO2 £ ’
Ambient to Low, then Ambient to High 7 i ’,4
7
_ ,
Ambient = current CO2_r = 443 1,200 §
] i
7 1,000 s I
410 El ] ¢
Instead of ambient, use this: pmol molt 1S = |
Starting CO2_r for both ramps ° 800 "!‘
£ u' {
0
Low CO2: pmol mol- 3 600 ;
Low COZ2_r for ramp down - m m
Ambient” J33 L
i 1 400
Recover time: min b
Recover time at ambient before ramp up 4
1500 200 7
High CO2: pmol mol * ]
High CO2_r for ramp Up 0-
= s wa —
Ramp rate: pmol mol-* min-! -8 -7 -5 -4 3 -2 -1 0
Rate of change of CO2 to use for both ramps Meas:TIME(min)
5
Logging interval: s I. Meas:CO2_r m Meas:CO2 s
[ cancel 0o - 00 ~ O CD

4-26 DAT _CO2_split Ft B/~ S ZBLE N Fric sk RGF0 K. R A B 2 KRG WA
BEA R Em. R ERE%E EAHE TR, v LU “Low X B i 1500 24 5 #E“High™ X B k% 0)

Repetitive DAT CO2 Continuous Ramp (BP#1)

Multiple reps of Low to High, or High to Low

10 1
Starting CO2: pmol mol | Pre ramp wait: min
Starting CO2_r for ramp Equil time at starting CO2 before starting ramp
. 1808 i 1
Ending CO2: pmol mol | Post ramp wait: min
Ending CO2_r for ramp Equil time after ramp ends
8% 5 15
Logging interval: s Log post ramp s
Log every __ duringramp Logging interval
100, 200, 300, 400 400
Ramp rates: pmol mol* min* | Post-ramp CO2: pmol m-2 51
1 Rep for each Ramp Rate Post ramp value for CO2_r

(Post ramo (55 Iogs) (Pre ramp wait)

==y N T N
7000 !

Ending CO2

1,500

1,000

umol mol-?

500

Starting CO2

Post ramp CO2

12 -10 -8 -6 -4 -2 0
Meas:TIME(min)

II Meas:CO2_r = Meas:CO2_s
0~ 00 O CD

4-27 DAT CO2_Cont Rep 7F continuous ramp ffIFEAl FHATZIREE
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5) & Excel X{fH14T DAT EitH

BB EITEP S NP =ZNRESE: At N At NS R EFRRR BRI Ta R A%
&, aV NESER . F aV 774E Excel X, 437E Dynamic 2 (aVe N COa, aVh N
H20) 0 FANHANZEL (At T A) C@WE KRB 2 L= FIRE S W DL AR s 2, By
PLTE Excel 3UHFH BE XS OLRA RN T -

XFPOE A-Ci #iZk (RACGIR) 15, MR A-Ci 22 BrsA 21T 1E A 80 A
#B, AR AT DIE S 2 SR T B, H S LR LR LA
<> s R A R AU
< 1847°CO; Test Current”, 2] % “Lock timing”(F 4-28), X — A AW RAZ IE aV T,
< 1£ Excel H1f] Dynamic 209 1] Ve {8 B AT A “After" #=H1 (1) ol 1H.

Dynamic Tuning - CO2 (BP#1)

Two minute test to evaluate dynamic tuning.

Chamber should be empty and closed.

Testing at Flow=: 0.0 pmols'

with Flow_r=: -0.2 pmol s~1

200
Ramp rate: ppmsmin
e LL07 to use
f—_ﬂ__ (=
< \Aocktiming.ﬁt using only av
[

—

4-28 WRBAESCY 2 Ja RS SHL, AR ERZIEHE LIRS o fREEDL A 45
R, ZERT UAE Excel PEMTIEBORBET 8 @ B A E 5

6) FAILERER

#iii Constants™>Dynamic>>Details (& 4-29), &0 LEFH T AFRE FRHESE.
K T DL A BB R HT SG A . S2B7 E A COa 10 945 = ek, i
2 FKA Sys, User Fil Working.

KIEEH o T Sys Ml User WA 455 2 5 Working 313
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[ Tap to remove entries from the User table. ]

StartUp Environment Fl . . i
Tap to view any combination of

Dynamic Assimilation and Working, SyS, or User.

Programs

System:

Aliew: @ Table Map

Edit User Table

Each row label is

Row data: Working [ ] Sys [ ] User
Flow / Flow_r.

Leaf Tqmperature: m
N —  P300/374 432 2.77 66.46 Working
Leaf Light: 300/ 784 4.81 2.9 66.65 Working Display:
300/ 1156 5.03 2.97 66.58 Working ®)co:
m 300/1337 5.11 2.97 66.66 Working H:0
400/ 262 258 1.75 66.74 Working
Range Match: 400/ 656 3.34 2.09 66.86 Working
400/ 1057 363 2.22 66.71 Working
User: 400/ 1298 3.l74 2.26 66.76 Working

Details Utilities/Tests

Current Statu:

When viewed as a map, each value is

\@
plotted on a Flow vs. Flow_r plot. % ‘e gt Tools

StartUp

Dynamic Assimilation and Tr.nspiration

Selects the parameter
to be plotted.

System:
View: Table @ Map

Gas Exchange: CO: At: values

Leaf Temperature: 1.86 d
s Display:
1.24 @ CO: Aty
. - 1.0
Leaf Light: 177
& 0.8 CO: Atz
1.25 - 0.56
0.86 T CO: av
: 0.46
0.89 027 Hz0 Aty
Hz0 Atz
Range Match:

Tap to plot any
combination of
Working, Sys, or User.

T T T T T T T T T T T
0 200 400 600 800 1,000 1,20
. . low
The + indicates the current Flow i
m Working ® Sys m User

and Flow_r of the system.

Current Status Details Utilities/Tests

4-29 VIEREES RN ABEENESEH
User & F1 (S 0T Ui 5 o Edit User Table AT 4048 (B 4-30). BIGEIRFHIZ% HAT,
. Delete Rows 1] PAHIERIE 2 41T, Save Changes 7] LARIAEMITFHIZSE, H.i5 Close
User Table 7] DL B -4 8% . 7] LAYE Utilities/Tests F-M | 5. 7“CO, Reload” 5% “H>0 Reload”
F ORI B K E 2] User £,
starete m@“‘m"m‘ e Measurements >® L{ Tap to leave this screen. ]

[Tap in a row to select/deselect it.

Row data: (@ User

Gas Exchange:
. o | oo oo [
Remove row(s) from
Leaf Temperature: 7001779 131 User CO: Table

Delete Rows

Leaf Light:
Clear Selection
m undo Changes

B

Close User Table

User:

Current Status Details Utilities/Tests

4-30 Zw%H User Table
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7) SESECEIRIN

Fﬁﬁz‘j]u_»ﬁ%l}é’ Zﬁzﬁ%*ﬂbﬂﬂ?@aﬁiﬁ:ﬁ, % /j—‘—A/\Z\jJIu i (lg] 4-31). @J% CO,
B 1,0 150 2L U 50 e o« IS0 B e B
P IR (45 T — RIS A 35 (AR LA B 67 08 LAt b A 7 1%
XA, BIRF ISR .

m Constants Environment Fluorometry Measurements / Log Setup Programs Tools
£

[ Save configurations v ]

Chamber Setup:
[ Enter folders | Filter by name

Chamber SysConst
SIPSE « IR

Use commas to separate filters.

Peripheral Setup:

EnvFlow EnvH20
EnvTemp EnvLight learning 30 KB 3 May 2021 15:42:50

Warmup Tests:
EnvAuto Fir

Data Dictionary: [ Leaf GasEx

Dynamic EM UsrDef
System Settings:
b Stability LogOpts

Standby/Power Off: Match Aux

B Grids [v] Graphs

D ez
B 4-31 ZHASETUEL & f AT FIRER S F P R0
miifi Start Up>Chamber Startup, 7] LAE Load Factory Defaults 2265 -3 A\ Dynamic £

(& 4-32), BbAbin#k Dynamic ) 1% &, BI¥ &/ o] AR E R (CO2 24 0.02,
H,0 4 0.005), FF CO, Ml HoO —EH P H O B IS EES .

Load Factory Defaults

This action will reset the configuration groups below to factory
defaults appropriate for the attached chamber and aperture.

SysConst EnvTemp Aux
EnvFlow EnvLight Grids
EnvH20 EnvAuto Graphs
EnvCO2 Fir LogOpts

EnvFan Leaf Match

4-32 Factory Default Fi[f

.
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4.3.4 DAT JUhz

1) CO ks

COo BBl ML At ] — >3 I A

R IR T B Fp 82
r AW TR ZE (ppm/min) .

A BRI A CO MR, (K] 4-33):

M2, B S E COy W IAT
30 Fbo FHEEIERES, COL K ERAE A 400ppm, Eifl CO2 WK N 400+r/2, Horh
YT FE TG 20 25, XSS S0 2 b A

—FfjE “COs, Test Current”, AT 4HTIRIE

— R HNTHEEREATH,

TR, &

4

5% 45 B N 3 User table 57 30

s FH—Fh2 “COs Test Several”,

u FE N EEATINR,  IF B SRR A R IR & User table .

Dialog for “CO2 Test Current”

Dynamic Tuning - CO2 (BP#4)

Two minute test to evaluate dynamic tuning.

Chamber should be empty and closed.

Testing at Flow=: 848.8 pmol s'
with Flow_r=: 597.4 pmol s~!

Lock timing, fit using only aV

1

Dialog for “CO2 Test Several”

fE—

€ I

CO2 Dynamic Responses (BP#5)

Add entries to the User Table

Chamber should be empty and closed

Use these flow rates:
Flow rates to test, comma separated

Clear CO2 User Table before starting

(Rarely used. See Recomputing DAT in Excel Files

3 =D D

PR THES AR EEE (g BEFLT,

1.4 Recording on F 500 Flow
Leaf Temperature: 124 o7 490 {umol/s)
T ] i F 480 Flow_r
Leat Lish W ] : E 470 (umoi/s)
eaf Light: . -
£ 08 t _“‘. fi i E 460 8 Aty
Sos47 " I Fa50 N )
3 7L Al E 440 i
<04 v fy (s)
4 7 i E 430 oy
0.2 v E 420 (cm?)
Range Match: 0 -Eg1p
I e B S B B L B L B B B StDev
0 20 40 60 80 100 120
User: Elapsed (s) CorrCoef
II Refl ®mSmp ® Astyll Adyn
Current Status Details Utilities/Tests

-

300, 500, 700, 900
pmol -1

4-33 FiFf CO, BN MRS 1 AE
THAWEEEIRER (B 4-34), REGaSER 23 CO Rk E . M E, LLKEIMRYE Working table ™4

System:

Measurements
/

Log Setup Programs

Collecting data for 2 minutes....

Tools

TEINEE B Agyn A RMA E '5/1%
JETHRETT TR R . BRBIRANEE A 174, Rt “Asy” 121, ] LU B A A2 A5

[ ]
StartUp m Environment Fluorometry

Gas Exchange:
Collecting data...

]

K 4-34 iz

BT CO2 B
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AR NER S G (] 4-35), Aayn IIBRUEZE (StDev) LL A 5 R it % 3K FE IR A O¢ 22 % (CorrCoefD)
SPATEHR, GREFE =G SE R SRR 1 Before £ . 28 JF X iaAT R
BT, DOREUHEE RAUER S R T E MR/ RS ESEBIRE “After” 2,

The single-flow test, "CO2 Test
Current"”, gives you the option to add
the "After" results to the User table.

Measurements Log Setup Programs Tools

System:

Gas Exchange:
/\> 2021May06_1315_699_776.txt

Results

500
Fl
[Test data stored here.} 9\‘ Eago i 700 700
{7 i
= FI TR . : .
w1 fio % =i Y| Controls which is shown: |7 777
Leaf Light: PR B LA L\ R | A
EN TN T graph, table, or both. . 177
K] A A\ Y )
£E06- 7 14 fi & B
EL \es Y 440 o 116 131
< £ i 4 5
0.4 - s\ f/ ¥\ 430 av
420 (cm?) 67 66.78
Range Match: 0.2 - 410
[ I L L B B B L | StDev 0.205 0.074
0 20 40 60 80 100 120
User: Elapsed (s) CorrCoef 0.141 -0.304
Il Refl = Smp = Astyl Prev Adynl = Adyn
Current Status Details Utilities/Tests

4-35 COL BASMIREE B, B ER

“CO;, Test Current” MRS FERNIE & W25 BN E User £ H1; “CO, Test Several” 2 H 3l
WINEE 8, (HRSEFF G IRILE 7375 2 User RS A AT IE T

M AE SR S ORAEAE DA, SCIFARTE = MR, JilE, Z RS
FEAAL TR R AT 44, #42N: /home/licor/logs/dynamic/chamber/co2/flow_flow r ramp.txt,
s R EE A 6800-01A, AN 600, ZHLEE N 823, WAL E Ay 200, A4 A:
/home/licor/logs/dynamic/6800-01A/c02/600 823 200.txt.

2) HO gt

H20 AR ML 8 I H — A% P 2 =5, 353 HoO IR FE T — R A B AR R IEAT 1Y,
R FE T AR R 22 30 700 WRFE TR AL BIME BE — AN 1~2mmol/mol; 3X — ik F2 2 i
DRUE IR 1T THT T ORFRAE 80%, DR T 1R [ 1HT AR FEALE 20~30% 1A 4814k

I EEFRAE R HoO AR (] 4-36), —Fli2 “H,O Test Current”, AT 4 AIE TN, 5

Ja ¢ e S 2h BN 3 User table HHAJIET; 55 —Fhj& “HoO Test Several 7, 1E— & FITIHE
YU N BEAT IR, I B IR s B ARAE 2 User table H.
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Dialog for “H20 Test Current” Dialog for “H20 Test Several”

Dynamic Tuning - H20 (BP#3) H20 Dynamic Responses (BP#4)

Two minute test to evaluate dynamic tuning. Add entries to the User Table
Chamber should be empty and closed. Chamber should be empty and closed
300, 500, 600, 700, 900
pmol 51

Testing at Flow=: 899.9 ymol s-' Use these flow rates:

with Flow_r=: 561.6 pmol s~ Clear H20 User Table before starting

Lock timing, fit using only aV

N
(Rarely used. See Recomputing DAT in Excel Files ) m m
[ concer I continue

Kl 4-36 Pt HoO Bt 5t i
THRWEESHER (K 4-37), RGESSER 2 H0 3. mME(E, LUEARHME Working table 24
HPRS T ER BN SEEE (Egn). BEELT, RATALESRR] Egy TR RME, FFH
SIRETHRETT I oA M . BARRANEE Ean BARTEOL, ATLLSTE “Eq” 124, F AR

A3 %
MNP GEN=EN o
@ o\ \@
Start Up m Environment Fluorometry ) Measurements \ Log Setup Programs Tools
£ /

Collecting data for 2 minutes....

M—— [ concel
System:
Dynamic Response »

Collecting data... E
0.6 {Recording on 24

Gas Exchange:

Flow
Leaf Temperature:

0.4 (umolfs)
- 22
T 02 . t Flow_r
. o . i (umolfs)
Leaf Light: e o047 /) -[20 4 At
s A 15 (s)
E027 £ 18
£ i At
047 A (s)
06 | e 2y
i ! (cm?)
Range Match: 08" i 14
i o e o e i StDev
o 20 40 60 80 100 120
User: Elapsed (s) CorrCoef
m Ref|m Smp m Esty |m Edyn
Current Status Details Utilities/Tests

Kl 4-37 1247 —> H20 B4
MERIE S R 5 (K] 4-38), Egpn HIARHAEZE (StDev) LA K 54 5 %K BE I AH ¢ 2280 (CorrCoeff)
SHFE R, SGRESF=NME S BT RERE I Before 12N . XA 21T H
G, VSREUR AT 25, S8R P E R R X 2 BoRAE “ After” £,

The single-flow test, "H20 Test
Current”, gives you the option to add
the "After” results to the User table.

\ N\

\@

) Measurements > LogSetup Programs Tools
/ 7

> Add this to User Table? “

Dynamic Response Test > | < Results

Gas Exchange:

System:

225
I
[Test data stored here. o 4 P o 700 700
Yoo A% Controls which is shown: bs 796
Leaf Light: T N
E o, / graph, table, or both. . 276
g i\ 21
“ \ 205
o () 78.49 82.06
Range Match: -0.5 20
LI B B LRI BRI R StDev 0.119 0.095
0 20 40 60 80 100 120
User: Elapsed (s) CorrCoef -0.402 -0.026
[m Ref[= smp = Esty [« Prev Edyn]m Edyn
Current Status Details Utilities/Tests

K 4-38 HoO s &MIR4EE R, BITEANERM
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“H,0 Test Current” A SRR TR 45 BRI 2 User £ H; “Ha0 Test Several” & H
BN MEE R, (B2 ST E AR BIES User A% I AT IL T

M e B SR — DN, SO RIEH = (2R, ik, Z s idEdT
w4, 45 N: /home/licor/logs/dynamic/chamber/h2o/flow flow r ramp.txt, 11, W H=
N 6800-01A, ity 600, ZLL=HE Y 823, THEEH AN 200, A4 4:
/home/licor/logs/dynamic/6800-01A/h20/600 823 200.txt

3) MNE—UAER

£ Utilities/Test Ft1fi &, FovFEFINBZATHIMAL R . ARG, SEHEFSER T COx Ml
W — RV LR, XA IR IRAFAE User A% B,

View User File (BP#1)

Reload a prior test

Unused files in /home/licor/logs/dynamic/6800-01/co2/

Pick a file: Flow=700-Ramp=200.txt v

4-39 FFINF—AZHTH CO: test

WMRIEEE T — 0. 2SR BOREE Eos, 4R 23 FSC Text Current MK —
¥E, W& 4-35 Fl 4-36.

4) MEfSRNTARER

Slope Finder =& F ] St i B — A /N HVRER @ i . Is T iz uln, 55 2 B e
BTN CO2v HoOn AN X R AH o S R DR 55 28 P AN e o

2 R RS S — BUR TR W CO2 A HaO HYARALIE S, F 2 FLAE 12N 18] B Y ) i KR

( 4'40)0

Finds values for minimum usuable slopes

Chamber should be closed and empty.
Tests system as currently configured.

Duration: (@) 1 Minute 2 Minutes 3 Minutes

4-40 Slope Finder 5t
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MRS AT, TR SR R 230 B a0 (8 B A i /N i RN R 25 R (] 4-41) . I
RGN G, BT LUEHE SN &G MW, ZE UUE 2 s KRR 2 5.
Slope Finder active

€D [N @
Start Up Envirenment Fluorometry ~ ; Measurements Log Setup Programs Tools
/

Finding minimum usable slopes...
| <
System:
Test Data LN Test Results

Gas Exchange:
0 Fo

v

. CO2 Slope
Leaf Temperature: o5 EL (umol mol-* s-1) 0.07
= 5 H20 Slope
5 2 0.005
T .1-{co2=0070 —+ [ 59 (mmol mol~* s3]
Leaf Light: '.'.; H20=0.0050g -2 5
o =
215 FaE
3 &
Dynamic: _ga -2 Ea=
2.5
r-5
Range Match: 3
T T T T 1
° R 20 [Current minimum usable slopes]
User:
m CO2|m H20
Current Status Details Utilities/Tests

Slope Finder done

Start Up Environment Fluorometry ) Measurements Log Setup Programs Tools

y
| v wessensoe QD GREED
System:
Test Data LN ] Test Results

Gas Exchange: .
Plotting log:o ( [slope| ) E Suggested
0

0
CO2 Slope
Leaf Temperature: 05 a (umol mnI'F: 1) 0.07 0.09
—~ .14 co2=o0070 _
g 1 o= oo 28 | [ty 0.005 0.008
Leaf Light: "'[;,' 1.5 3 =
5 2 ]
F-25 -ag
Dynamic: o =
i g, =
=35 6
Range Match: -4
T T T T T T 1
0 10 20 30 40 50 60
Time (s)
User:
m CO2|m H20
Current Status Details Utilities/Tests

Kl 4-41 K: Slope Finder iz47H . TE: 45 R H SoRHEFR S R

4.3.5 DAT 1&EYF/%

1) HIHES
SR — A B TR FLIR A S S0, KA T AT RRAE 782 4-5 11 B85

dw,

@ 4-5
F 41 ZH U (GEBEZD

SE = uyw, — UewWy + pv

Symbol Units (s) Description

E mol HpO m2 57! Transpiration rate  ZEREIRSER

s m-2 Leaf area MHER

p mol m3 Air density E5ZE

Ue mol s’ Flow of air entering chamber  FEAMZEAJTE

u, mol s”! Flow of air leaving chamber  HMHZ=AIFHE

v m3 Chamber volume MZERIFFR

We mol Hp0 (mol air)™! Water concentration entering chamber BEAHZEHIH20RE
W, mol H,0 (mol air)! Water concentration leaving chamber REHZERH20KE
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Uo = ue + sE, ﬁdl‘]ﬁ’fu?ﬁ %ﬂimu%ﬂ@ Uo> ﬁf?ﬁ%@f@]

E=§ﬁi§@w—wf+ﬂ““

Ue dt

4-6

RN REHSMHE, THE CO YR Ty, 7T LuE e 58S T

@/ﬁﬁiﬁ( e T ¢ VB BRIK B R RO
= UeCh — UeCh +pv%

sa' =

R 42 SR (COr [ALER)

Symbol Units (s) Description

a' dry moles COy m2 s Assimilation rate (dry equivalent) FCO2RMtER

a mol CO; m2 7" Assimilation rate  CO2Rfkix

c'e mol CO, (mol dry air)! Dry equivalent CO5 entering chamber SAMZFCO2RE
o mol CO, (mol dry air)! Dry equivalent CO, leaving chamber it =FCO2RE
Ce mol CO, (mol air)! CO, entering chamber FRARZEAICO2RE

@ mol CO5 (mol air)" COy leaving chamber  FHHE=RICO2RE

o=l (g oy

SR IR N -
C{; = lca c:z = —

—W, , 1—w,

TR, WTHRE (dwsd=0 H de’/di=0), JifE 4-6 FIJT5FE 4-8 7] faifb N:

e (wo—w,)
Esty = s(1—w,)

)

1—w,
l—wt )

;A FERS) ZEBEEN:

Ban = 1005 (W’ W + [%] %) (m;oDEOWs)
JEFES CO, AL Agyn (pmol m? s™) A:
A = 155 (Ora = Cut — [t “2) (™)

* 43 ZHERE L

u,
Asty = Tt(ce — G

Symbol Units (s) Description

Adyn pmol COy m2 571 Assimilation rate E{tE®

Crg pmol CO, (mol dry air)™! Equivalent dry reference concentration sgFcozike sms
Csg pmol CO5 (mol dry air)! Equivalent dry sample concentration  sFcozgm #R=
Egm mmol Hy0 m-2 s Transpiration rate #&iE=

F pmol s7! Flow entering the chamber HANHERIRE

Iz kPa Chamber atmospheric pressure HERASE

T C Chamber air temperature MHERZESEE

V cm3 Relevant volume 830

W, mmol H,0 (mol air)! Reference water concentration #=HGRE

W, mmol H,0 (mol air)! Sample water concentration BRENSRE
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44 XK EMH

AR A L LI-6800, BBCA ARSI EINES, &H USH AT,

L SRR A F o
ERAEFDE T AR BB A0 A RE TR S AR, K SBCE AE AR F
IAEASTENIT Fir o T4 6 MBS IR P A SRS B S SR RAE, 2R
UEFEZ A IR B I R 2 T 3806 PR 80 (AN ) (AR, T x4l By R L

WHEILHE, fF Environment > Flow | :

start Up Constants Environment Fluorometry Measurements. Log Setup Programs Tools

Flow: On
Pump Speed: Auto H,m . /R
Flow Setpoint: —
500 umol-s™ wrane syt somo
» AP auto: 0.1 kPa TRpAReon

#Light: 800umolm-s

YV V VY

€02_5 400.0 pmol

€CO: o Sample

ow_r=371.7 |_AP= 0.100 kPa

Auto Controls:

3. & H,O, 7F Environment>H->O :

,0: On _ e
»  EHFTRHELVDP leaf
_— L Flow 500 ymol s-* H,0: @ on off

WENRH 1E 50%~75%;  aor _socc
B¢ VPD_leaf Ay 1.3 kPa
TR Mt 13 kPa il T == = ] ==
260, ErmBmEmERSE T T T
VESCHL, VDP_ leaf 25 i) B .
9 1A 2 e LA A I I T j
s il

Tleaf 33.0
®Temperature: .

®Light: 1000 pmol m-2s-

Auto Controls:

ME;

» COz injector: On MU - ... Y- 2 e O e D progam D oo
> Soda Lime: B Co. oo @on Oon
Flow:
. APcham 0.1 kPa Extended Range
Scrub Auto -

> WHE CO2 s:

400 pmol mol™* (b 57 S%’i 1

2], BARERIRE e -
SEEG T E ) J—

Auto Controls:
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5. WHEIBS X FE%H, 1F Environment > Fan :

> MleIlg fan . Ol’l Start Up Constants Fluorometry Measurements Log Setup Programs Tools
»  Fan Speed: S oMM pixing fan: @ On ) off
- APcham 0.1 kPa
w2
109000 rpm ( % ﬁ H,0: off Speed: 10093“
S A > %ﬁ
*E % ﬁ o d ©CO;: :.0,2,’? A mat n Speed . 10035 )
/_=c ?‘(L /&& @?‘ E{J *E % iy B 5000 mlqoo 5000
62
N L N,
AJ l’/L ﬁ ):E B% ,fEE w - W 0 20 40 6q 80 100
g . 2.2 I
}—\E,fﬁ ) ’ ®Light: 800 pmol m-3s- ﬂ 1.0 2.0 I
BLC based on 6800-01 Fluorometer and 6.00 cm?® broadieaf area
Auto Controls: Rec, o t Range

6. WEIE, f£ Environment > Temperature |~:

» Temperature: On

startUp Constants

Fluorome try

Measurements Log Setup Tools

N . Flow 5000 pmels ' Temperature: on (@) off
®E Off
APcham 0.1 kPa eaf
i%% @ %g% H,0: om Console IRGA Leaf Chamber
N Console T ™ ™
‘{E‘ ) eco; Co23400umer (manifoid) | (Reference) (Sample)

40.0

®Fan: Speed 5000.0 rpm

®Light: 800 umalm 2

Tleaf: On (FMR
BEER) vIfREF
s or

7. Jt5Ri%E, {E Environment > Light T :

> WREALZEOGUE, 1%+ Light>
Ambient > (Sun+Sky), VA% =Ty
Br, BRI P AN 25 BE '

0102781

Multiplier

FEH AW YR LED, %% Light>Head Light Source>Control Mode>Tracking(O':5# 5 #h 5t
B[R AR1L), 1E color spec NI r90;

nnnnnnnnn

nnnnnnnnnnnnnnn

FAE AR, EFE Environment>
Auto Controls>Qin , # & F(t) AN
Tracking> Qamb out , Jf 2] ik
AutoRepeat J& i TR T84T )5,
7f Environment> Light, &%&, W/R$ o R -
LT B B IR

apcham a1 kPe
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8. A WHNE

> (£ Constants > Gas
Exchange T: #fiArf
AR W ASBE 72 i
Mz, )RR E R

1, ff Leaf Area
Calculator #i A=
I S &
H Bl vH & T AR

7E Constants >User |,
A] LLZA I s H A 4
PRAESEIN o 5B I
mH, BER AT B
IXEEHLIR, X B i
PR

Log Setup

Leaf Area Calculator

Leaf Temperature:
6800-01A
Geometry: @) 0: Broadleaf | 1: Needles W/ 6 cm? aperture

Used for boundary layer conductan

Leaf Light:
Custom: 2.00
1-sided BLC
Dynamic:
UseDynamic A = Adyn, E = Edyr
Range Match:
User:

Leaf area: 6.00 cm?

Leaf Width: 2.76

m
StartUp

User Defined Constants and Variables Edit/Reorder

S N T R

newbef_0

Log Setup Programs

O O @B C D

> {E Constants > | [ HARIE AR REERIA

9. Je LM H

ICE R Fa g —BRE[E], 7E Measurement FYEEE CO2/H20 RE, [ILTE gsw Kk
EHEERE A REBRE, H5% FRIEEN Stability 11 slope s& B, R)EHHATINE.
Stability B E (W[ik) Xft5%, [F—EREAREEH T YL

Variables

Slope Limit Period(s)

CO2R & COsS. Meas

1 20

H>20R & H,0OS. Meas

1 20

gsw.GasEx

0.1 20

A.GasEx

1 20

FFIrLS

10 20

10. Fdid s X% B Log Files.
> {f Log Setup > Logging

Options 4l il 512 1

WA

Also log data to Excel

file WAAI%H

80 4 A bR v

Prompt, % Prompt

on (manual) log.

Start Up Constants Environment  Fluorometry  Measurements JEENFPTESUTEEEE  Pro; grams. Tools
Logging settings Include in log file:
Stability:
Also log data to Excel file Auxiliary
FastKntcs
Foging Cotidne: Prompt on (manual) log
MPF
Use additional averaging time 15
-
Matching Options: £2 Meas2
oy Beep when logging Raw
Fluorometer Options: Automatically name new log files? Stability
. Status2
When opening an existing file, always...
Open a Log File:
® Ask  Overwri te  Append

Log Remark:
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fE Log Setup > Match
Options & B AT 4 1F M
HATILEL, S HET
4.2 TN

CO; Match 7] DL ik %
Only Match if 33 %
# Always Match;

H,O Match 7] D) ik £
Never Match;

Log Setup> Fluorometer
Options & & & 3 id %
96t LK s AT
AR
INREALR IS,
WARE, &182, X
AAE T EAE Fo o
Flash type : IR
Multiphase

Log Setup >Open a Log
File W& 45
GeR o

A7 New Folder, ] LA
B — ARk, filhn
HOom&5dts (ET
2 NI A X 7 %
s FT Iz IE, S
i New file, E—43C
44, FIRA I & .

Start Up Constants Environment Fluorometry easuremen

B o e

Stability:
o ¥ When logging: @ Never match Always match Only match if

: Only match CO; if
Logging Options:
ACO: < 100 | |cozr-cozs|

Matching Options: Reference change >

100.0 ' change in CO2_r since last CO: match
Noch ppm

Time > 100 | Elapsed since last CO: match

When logging: @ Never match Only match if

Fluorometer Options:
No

Open a Log File:
Always match

Only match H;0 if:

Log Remark:
AH:0 < men2, | |H20_r - H20 s|
Reference change > m':‘g-"?il Change in H20_r since last H20 match
Time > lﬂﬂ, Elapsed since last H-0 match
@ e\ 0/0

Start Up Constants Environment Fluorom: etry Measurements Log Setup Programs Tool:
@ Fluorometer settings while logging
Stability:

Flr Action at Log: I 1: FoFm (dark) or FsFm' (light) \ v ]

Logging Options:

Flash type:[ Auto: RF or MPF W [ ThresNold for using MPF: 50
" umolimars

Matching Options:
Noch

Fluorometer Options:
YesR

Open a Log File:

Minimum fjdsh interval 120

Options Options A

¥ Auto: RF or MPF

Rectangular + 1: FoFm (dark) or FsFm' (light)

Log Remark:
MultiPhase 2: FoFm (dark) or FsFm'Fo' (light)
Induction
(0/0} ° 0/0 ° Noch
StartUp Constants y Log Setup Programs Tools Log(0)
Yes R
Logging to: /home/licor/logs/2021-05-03-1629_logdata
Stability: » [ P ﬂ >
Using 5.8% of 7.63
GB
. I Date Modified
Logging Options: Enter folders

3 firevents 19 Mar 2021 11:03:11 Filter by name
Matching Options:
B |» soil 6 Apr 2021 13:23:05
u eparate
Fluorometer Options:
- 2021-05-03-1629_logdata 1K8 3 May 2021 16:37:30
Logging to: 2021-05-03-1629_logdata.xisx 6K8 3 May 2021 16:37:30 New:Folder

Close Log

*Log Remark:
Add remark to log

11. &% Environment £,
Environment = Tl &< I — N80, W 6/6, FKonikiE 1 6 Wifshl, HANERE EE.
— WA H ATAA B S bR iR, el SRonEfEe, HER AR REREE.

12. Measurements ¢ H. N LTS HE GEREE 9 PHIHER).

13. MEEXRFE G, fid Log #&4l, WHRKIEH “prompt on Log”, RASIRRELEBEL
prompt, EHGEREAED, % continue #, (#F AT LA FF 0 R,

R, —NERER . M A ARSI . ek, WNEL miidi“Close Log”s
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[ 0/0 ® Noch
Start Up Constants Environmen t Fluorometry ’ Measurements Log Setup Programs Tools Log(0)
¢ Yes R
Logging to: /home/licor/logs/2021-05-03-1629_logdata
Stability: » A ﬂ >
Using 5.8% of 7.63
GB
; — Name A Date Modified .
Logging Options: Enter folders
3 firevents 19 Mar 2021 11:03:11 Filter by name

Matching Options:

Lt > soil 6 Apr 2021 13:23:05
Use commas to L-L‘pdfdlﬂ
Fluorometer Options: filters
e 2021-05-03-1629_logdata 1KB 3 May 2021 16:37:30
Logging to: 2021-05-03-1629_logdata.xlsx 6 KB 3 May 2021 16:37:30 New Folder

*Log Remark:
Add remark to log

Rename

Close Log

4.5 ZRRUEZEG)

AT ABRG LU B OUE VTS : 18 R RIS s B BRI R B4R 1 g i) s 2
PR, BADFRA AT LRI

4.5.1 HEANE

WA & (Survey Measurements) (EH 3x3cm & B F 866D FEE N 7k — MEY
FEARIORFAE, 308 %5 0 R IS 8] A S DR & P kAT SBORE U Rk Bt H 1Y), XA SRS LR A
I EAE RS B DR TE], DR AEA FRINTA) AR AT B 3R B K A it 215 2 .

W 2 H 20— AMNMEYIREE (BE — @B E YD) AT R R 1S, WA 7R
TR & FRMTIE . M= N RO S AT AR 7 SR R SRR — 3. IR
GRS R ) TP PR S AR S oy =S et o s P N 5y A ST VAL e LB i

JEHR

SREREENRER, ESNE TN E R O R AR L. K RN S R
SRR G AR s RS AR T R A AR . TR R S DG RS L

IRERRILE, FEGER MR TR 5% TEB R IER o et bR
A

B i = OGRS R A RIE AR A, P AR AR R K H LT SR AR B R A R = ) 9]
A, SEE N DA S EEE IR A AL .
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HFEAAERNE, BENKRTRREN, BRRTRBMEN, L2415, i
FARBEIRE A, SO T IR A AR AL S L TEMEEAT R, SO T
SEETR L, BRI EAT A S R, AMEAEI R, MR RVR T LB A SR B =
SHMEFARTR, B FRTFRRET L SBBREIRE . EL 2R, SR
DL A2 R 3T 4, FER K2 10~15 min, SCRESUR BN SR, 1024
TR VB R M

CO2
AR AR R T CO BBk, B R ERFFHE N COIREAL, X—mREE! ~
I, BUCHEERE COREHATES], HAREBA 400pumol mol' £5 .

{2 (Humidity)

KGRI ELAE S0%-~T5%RH FE 5. WELRIEN, 752580 SR & B 2 IS0 4
IRRE, DU B 7 U2 SRR SORAE R 5, DLRRSI TR BRI LI Je A 58
A 2 R O AP AU

JRIE (Flow)

XS R, B U T A AT R ST A N A A, DR R ] E Y, s (Pump
Speed:Auto), Flow W E N 500umol s, WIHRNEHAL, o] DU EERKTE, FlaizE A
200-300 pmol s, 44K, XS PATIN [A] 23 R — 2K

iAE (Temperature)

KA AN 2 A R MR R 5 S ke e H—, QR 2 A A S ],
FUAANERR L e, AR RS B e S AR DG N RIS (8] AR R R B T v, AT LAl
MENRE. AREARE, EMIREE CRISEPRTE I EE .

TR R AR R s m ot G e, an R AN S R AR A T B 1A A U 2 2 H AR L
M B —H oy, SR UG T IR FE ).

PLEC o Hr88 (Matching the IRGAs)

BN R E T AT — RIUGHED, B 30 min 2245 DR — YR BP AT, 35 R AR A e R i DL IRE o

IS5 GRPESSEAN

£ A ? R A AR R =, TEEH SRR, FFRARS. 4
A N R A B AR 2 JETHR 2 7 B R GBI & T4 7 VRV S TR AR G 2

£ FEACKHANE B2 Fln g BN bRl B T A BRI X 4?7 IR TR,
¢ & user constants, JF7E Log Files ) Logging Options H1/4)i% Prompt on log.
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+  DOZEE S BN EEE SR A I A N AZAAE AN, IR RLZAT LA
P2 ARA TS, AR B R A? IR 2 5 E 2
+ AP amHEa] ACE? e sE ? 1525 E AT 4.4 R AR

4.5.2 CO, NN %k

N A BT COp W N MR IR ? — 4% A-Ci W2k mT DU R Z AP als v A A e
58, Bt

> COx M Jaa AR P HTIN (1 Ci .

> BRAERE: CO MM HZMAiaR =, XT C Y, T LUBE Rubisco (R
HE-1,5- R PR AL BRI 4AUBE ) (M BOREE,  A I t mH 3 E

> USLBRA: COo Mi Bz il 2 T LASE F S ALRR B R

> AR FEr AR, R BRI T UM AR S R A P B TR

CO, N i e 2 F = -

3 (Light)

SR AL I T R P N R FFAE S HOY AR PR A 5 AR, BP0 sim AN Nz A A2 G IR i - LED
JCIR B 2T CI G CO2 Wi L fth £ (I R AT AR & B, W RHE YIS w] DL DG i i
P I BWOEIR A B OAE S Ay BUR B] LA 03 B ' 5 ik 21747

CO2

W[ & COy M S A2 COx BREE? X HRT-S256 N SRl & 75 v e B ) S MR e 2
B WEREWE. DIRRIREITS, RERIRE, HEREZFERE, BEERKERRE.
JRFAE COL IRIKJERT, Rubisco AIAERIG: milk BT, AL Wi B i o 78 B AR AN B
A AR K.

BE:

CO, Wi . 2% 75 BAE IR FE 1 2 24 NI, & T AR d i)

TEEEH

AR AR VBN 50%~75%2 8], tA] LA H| A i) VPD. AiE4E BRI E 2 /b, M
FEXTRE 50%~70%30 [ N I 32 B, BFEM T VPD S3E, #irs5i%HE.

Ui

ML FE COL Mk AR FE R, #1 COamatch: Always match; HoOmatch: Never Match.
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CO, Mo R FZF NN =SB
DU IR S 3t7F 3 CO MM HRMMIE (3. UL RAHESER EIEH TR i

Y,

A DN R PG A AR AR AR, S E SRS B E D,

1 BTS2 () Ve

> WEIIE: Flow: On; Pump Speed: Auto; Flow Setpoint: 500umol s (i F AR 5 /N B,
AT R AL 59 1 - 38 B BRI IALIE ); Press. Valve: 0.1 kPa.
>  WH H,0: Hy0: On; and RH_air: 50%~75%.
> WHE COz: CO;injector: On; Soda Lime: Scrub Auto; W E CO_s: 400 umol mol™.
> REMEEAR: Mixing fan: On; Fan Speed: 10,000 rpm.
> WERE (EEREIRE, EIET 44.1 FHE:
R EIRE, EEYEEEZE: Temperature:On; Tleaf: ##EH{E 5AEEIRE AT .
> JIE (HeadLS B{ Fluor): X T KHEY), n[iXE PAR N 1,500 pmol m?s™; TMixf Tl
FEAMREAKAEY), iR, FTZE N 750 pmol m? s WA IR, EEAE
KESEIHTINE, HEER, BARERLR®ERER, NELRRRARIH.
2. R M
FrEs S5t e — Bt a) J5, @47 LR PR,
3. BAFEREE A/B/C/D BHEHIE MR E HEE H TUEF Sk M) A-Ci HRE B/t 2k .

I

W

N

~

[0¢]

L R T ARSI, I 4.4 DO 9 WIS A

Log Files N B EILRKETL, FFHTIF— e

» Match options: CO;match: Always match; H>Omatch: Never Match.

> Logging options: ¥ HZEEM %, W E Flraction at log: 0 Nothing (FR/R A8
ZH0.

> OpenaLogFile ] i F 3CfF: #3H #5721 Folder X F¥, # N, £ New File,
N7, OK, w4 A N"Sample CO; curve", BIHABSRAI) 4 7

SRR, 0aREE MR .
- RIEBD AR CO IR, Bl nEE I 4K 100 pmol mol ™, S&fFfasE, 1LRHHE .

CEEPRT, HET.
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CO» IR JER I E N: 300, 200, 100, F1 30 (C3 HE4)) 5 0 (CaHEW). g — P AEELE
COy #ME A LLR, COx M JE ¥ B S AR & R I A NI T R RS Fa e M, 58— COy ik E
W ARG — N2 AW E 4~5 N, e — > CO KRR E AT C3 YN 30 £4, C4
YN 0,

9. IREIZE—A CO IKEHE .

COy_s W E B E DY 400 pmol mol™, T3RG i FAE PRI 31 1E W8 75 2 22 A 1]

10. BB L85 T CO2 I AR IR BEAT I £

11.

$il4n: 600 umol mol™!, 800 pmol mol™!, 1000 pmol mol™!, FT 1200 pumol mol™! 255, &EAMIK
JE TSR AR E s

PARTIE AT
MBEGEAT M COx #ME R Z A IR R IR 2 A RFFlEE ? RS
LR L DT .

CO, R EINELE B

1. PREEHfE I B A

S.

YV V V V V V

BWEIIE: Flow: On; Pump Speed: Auto; Flow Setpoint: 500 umol s!; Press.Valve: 0.1kPa.
B H H20: Hy0: On; and RH_ air: 50%-75%.

W'E CO2: CO; injector: On; Soda Lime: Scrub Auto; 3 & COx_s: 400 umol mol™!.
WHEMZIREH: Mixing fan: On; Fan Speed: 10,000 rpm.

WEIEE: LEEXUANREE; Temperature:On; Tleaf:27.0 °C B 5 ¥ 5515 B AHIT .
ANE Y6PR: HeadLS or Fluor: 1,500 umol m2 s, B34 X A4 70 64 i) (1) 6 FE 5

. WE MRS FLEH] . &% Constants > System Constants | F/H /& 75 1L 2
AN B RIFEAT T VLS % & (Match Options) Alic 3% % B (Logging Options ).
e B

1 BANFE 7
Auto Programs >CO, Response, % & CO» i 5 [ £& 5 fi FH BRI 1% & 400,300,200,100,30(C3)
I, 0(C4),400,400,600,800,1000,1200,1500,1800, it Start.

6. BFE ML

Measurements 5., &FH CO2 r M1 CO2 s 4k, tHnJUIAFE H FHEM 4-Ci thzk. R
B AFAE log file 1, EFHMAIE: Tools>View Log Files FEFECF, 7E Data T & A& £ .
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4.5.3 SR sk

AT 2 EBEAT G N 2R TN & ? SE RSN, JEEERICEEA T, WA X BT iRt
LB T IR R R e, T E BEE SR AE 5, WROBCRCR A, SJmotaRign, Ot
ERE I R AR N B AN ERE I . BRIk, OmE N 2T DLER B DL A R

BOPIRE T B %
M St PRI, {1 TP 66 e 0 i T B
BT LR IR

F IR B AIATEE: Awre

5

AN N NN

AMFHAERAA L, AR RIS PP R AEAE R K, JeAME: AR, RIS R B AR, H
e R A B R TR,

SN R R LA 755%
MRIEANF BOIE F [, BUR SR S BTV

1) BRENImR L

B A BN TR A N B PR, BEA RS IR, JCHGE bR R BYR B AR
PRI B 7 ik A P SRS N EATIE N, I AR5, FERBEE DY 200pmol m? s B
Ny B EE SAET 1~2 mine BEAT PRGN 2 N, LIRS DGR AL AT
Leb iR, AEeom P RIRLR, AL VR REF R, XA LA SE B K Ci Semk K
XIFAR RN EAT a8, R 75 A R 75 4 A5 PR G i o7 pth 280 e 45 21 ) <L A
PR 3 S B 2 AT A T U

2) (EESenmn S

RS PR 2, 55— Rh iR tig i e m N 2l &, AERE— A asmbh A
ARG IR )AL S FLREAT P . ORI BEARYS, BTSRRI RR, AT BLHAZR
N o FEREAN DGR N AR 15~20 208h, oKL CiEEN S AP AH AR E, St 1AL 7E
BN AT TR R R . SEBR B, BR T RO R B, Ci B AT By F i
ANERRE T BUE T R AR .

3) WEIUCIRHZ,

S =0 I B i O 2 R A RS R BB BN T R B O R 2 . L
MEPUE, BT E .. ERIFPREGR AR P2 1] i A 2= 2 A A N 1 B 22 57 i
B Bz e o B AOEm RN 2 TR R R 2 tLBGE E . e, YRR, R
R LS R SRR A R R SC & o R E FOGm N 2RI, R ROE A BEAS R B
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FEFEANFI A gt AT ik e . AN EVE R AR M A S AT AL X FARErt 2, I SR
=, KB T A] e i A 5 B I B AT A R @ AN EDGIE, ATRAEIRE
EEADEHRE ARYESNE PAR (LRGSR FABDCIINS %), DL G Fr 52 2 B [ 1Y)

AR

4) SEHERIECTTE

S DU e Bt 28 1) 5 R R BRI TV, AR BV B G IE UK R AT G sRER EE I
45 T Bf 18] LLBEAT P47, %121 100, 1000, 1800, 500, 1800, 300, 1800 umol m?2s'. X Fh 5 i:15 5
(AR AT ReA BT B0 — 2856 = N G i B AR 666 . AL 520 1Y ) R

i L)V A e A= E A0

FERE 1 DRI —FhOCma R 22 Ja, 17T R 75 255 18 (R At e 75 22 o] 50 BB P 42 1 | DA /8
FEREHE

ﬁ‘ﬁLight

W E ' e 37 1 28 1 B B YR A 3%3 em BIYGIRERE ROEYEIR . A CIR B, S B i £k ok
Hahil &, H0] DV HAD 7R SE . Bl anfd g Ayl ble m R PRt sE. H b
STV I R 2 X' e 8 28 10 R mT AR TS B DL R T

JRE Temperature

DI 7 G B 0 o A U P AR R A R PSR N R A, S G B T A A R I B BEAT R

MRS RH

WHE RH A 50%~75%2 18], HA]RAFEH]HF /) VPD. A6 VPD, {H X AN E s 2
DETE, WTPAXAEERE: B B R, e R AR EEAE 50%~T5%VEE N, &FE M H VPD
B, P RH N 50%~75%76 FE N —A> VPD {E T4 BRI A]

U

H T 7 ph 28 0 06 A A A A2 K CO2 IR L, BT LA B R 70 M 8% AL UM BE AR AN K,
It LA 0 BEAE R B s U AT BEAT UL AG, W T R E AT VLS — Ik, ARG WE N
COz Match: Only match CO; if ACO; < Sppm.

BabiER

H I Fr 70 VA & 2 BTG A v BN il 2R 04T B Shilll &
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JeIRM HZeERNERELER (LI BRIES DR LN E /911

1. NEEFIARIRE

YV V V V V VY

B EIHE: Flow: On; Pump Speed: Auto; Flow Setpoint: 500; Press.Valve: 0.1 kPa.

W E H,O: H,0: On; and RH_air: 50%-75%.

B H CO2: COzinjector: On; Soda Lime: Scrub Auto; % B CO2_s: 400 umol mol™.
WEM =S : Mixing fan: On;  Fan Speed: 10,000 rpm.

WEIEE: SBEEFHYNEEE: Temperature:On; Tleaf: 5 X4a1 & AHIT(E .
4hE6UR: HeadLS or Fluor: 1800 umol m? s7t, BILARAS KB4 7= A= IR il 1) B oK B
G

2. EFHH

3. REMERFASFLECE
¥ Constants > Gas Exchange /B /& 75 1L 2

4. FIF—MERUH
WREEAT Tid % E (Log Setup>Logging Options) FIULHAL E (Log Setup>Match Options) .

5. BEEGIRE

ZHAAE Measurements > Graph G, SRIAN AQ Mgk, W] i« > T#Ivl, $3“clear graph”
Bl “clear all graphs™ i 575 2 4 1 ) B0 = P A B

6. EREMERF
Auto Programs > Light Response, % % B AT #E 8 # 1 BN & B O\ @ 2R E, -
1800,1500,1200,900,600,300,200,150,100,70,30,0) .

7. B Start FRAESINE
1E Measurements £~ | & & SEH 2048 5 B .
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454 SN

DA SES 6L & — SRR &, WAERA BT 7 #5006 &E JE 3 2 A DGR
(Multiphase Flash™ Fluorometer)

SL—: F/F.BINE

F\/Fp 52 PSIUSON. O B KOG 8 TR G THE, 1 Fo A B IS BT TR F 27
o3 B &E N PIE Y AE PSIER A 52 IR 43T (Qa Z=HB%EAL) B2 67K Fin A& 70 70 HE & M
PIREPAE N VAT TN D' J5 PSR W) S2 AR A 35O A (Qa IR ) B 1 e KK mI AR
DI Fo N F 5 F, Z 2 . Fo/Fp—AE 0.75~0.85 2 18], T8 5 Fr (o Befe s .
AR KR AL N RS, VA B SRS RS

1. MR TR D REERN
BRI TR RGN N b AR T DR R i B R A, B8R AR i
FEBMT B (REAZRA, BERM T ZEE) BRI E /D 20 7050 AT Bt SIS M .

2. HERIERRYE Actinic ARARE
Environment > Light > Fluorometer I, WA OFF, #i{r{EHJEKH .

3. ECENEYE.

Fluorometry > Settings > Measuring Beam: On; Dark mod rate: 50 Hz.

4. IZEFHZAFE (Rectangular flash)

Fluorometry > Settings > Rectangular:
> Red target: 8000 pumol m? s,
» Duration: 1000 ms.
» Output rate: 100 Hz.
» Margin: 5 points.

5. FIFCRMEF g Bk
T WA ESACS O, AT ABHAT WA, (HAE oIk A7 i
v Log Setup > Logging Options: %[ 75 B/4) % ;
v" Log Setup > Match Options: Never match;
v Log Setup > Fluorometer Options: % 1: F, F, (dark) or Fy F,,' (light) ; Flash type:
Rectangular.
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6. SHEFEE
ZHASTE Measurements > Graph F, ERiA A% 6K .

7. EHH

BEFEMG, BRI FRCEE SR PRE TR (HR RN E e 5, wfae SRE,
B 5 B Dark mod rate .

The moment the chamber was closed onto the leaf

Car2) . @ =
startUp Constants En ment Fluorometry Log Setup Programs Tools Log(0)
Yes R

o0
1 2 B 5! 6 7 8
600 o o
009 610.0 25.6 608.7
300 | Jan min ) | )
1004
04 5.1 3.8 -0.350
-100 -
T
Meas: TIME(min
= finsE -1.915 | | 26.55 | | 27.42 | | 600.0
° Time ° ° Time ° pmolm=2st A LN °c) pmol s
Edit Graphs Edit Grid s 4
s @ v T )

8. TEfa, M Log %8, XENEMIANCERIG LRIAE

Y (o0 ° Noch
Start Up Constants Environment Fluoremetry Log Setup Programs Tools Log(1)
Yes R
Fs00
: 1 2 3@ 5 & 7 8
3,000

)

2,000 633.8 -65.1 645.0
min~" \_ \_ v
D

1,500 S

1,000 o m /Em
D,_F 591.0 | |3172.8 | 0.814

-500 -

T T T T T T T T T T T T T T T T 1
-4 -35 -3 -2.5 -2 -1.5 -1 -0.5 0
Meas:TIME(min)

i Tecns

= FirLsE -0.8339 | | 25.26 | | 27.74 | | 600.0
0~ 00 w ©a@ = YL Il e
Edit Graphs Edit Grid e 4
A B C D E o G H

9. EEIBMIAEIRER
Fluorometry>Results, & #4 .
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StartUp

@ Settings:

Constants:

Files:

Utilities:

10. R File, BEENYGHIFCRSIES
Constants ?ﬁimnment m Measurements

StartUp

@ settings:

Constants:

Results:

3,500 7

3,000

2,500

2,000
w

1,500 4

1,000

500

Dark Adapted

Fm = 3172.8

RECT-11-20210505-13_55_41

Fv/Fm = 0.81

A_dark =-

253

Qmax = 8262.0

View: (@) Graph

Table MPF Fit

Modulated F, Actinic Q

PhiPs2 =

Qmax = ---

Noch
Tools Log(1)
Yes R

Programs
Light Adapted Dark Pulse
ETR = Fv/Fm’ = -
qP = - GP_Fo'=---
N = - GN_Fo' = -
qL = gL =
Qabs = ---
&,
° Noch
Log Setup Programs Tools

3,500 r 10,000
Fmax
. L
3,000 = [ 8000
2,500 . 5 [
% r 6,000
W 2,000 r
- 4,000
1,500 4 [
1,000 [ 2000
Fo 4
500 — -0
e e e e e ]
02 0 02 04 06 08 1 12
Time (s)

m RECT-11

11. %8 Table, BEEICFEEIUE.

Start Up

® Settings:

Constants:

Results:

HAMFE R EE UL EPTR, AR RIS Bt AT LURL . B8 X BN 2 ihiE. OK/R

Constants Environment m Measurements > Log Setup L

View: Graph

@® Table MPF Fit

R

Variables:
® FQ 1.RECT-11-20210505-13_55_41
F
Q
F.DC/Q
De/Q
DC/Q.Q
[ ] Logao (time)

"] Normalize

[] Zoomup

5.0
* Always add latest files

Percentage of top
to zoom on

Noch
Log(1
s R

Compare files:

Programs Tools

1. RECT-11-20210505-13_55_41

Row data: Main Induction MPF Dark Misc

CT-11

TYPE RECT
DATE 20210505
TIME 13:55:39
Fyu/Fm 0.814
PhiPS2
FMAX 3172.83
Fo 591
Fs
Fo'
QMAX 8262.02
DURATION 1000

FEWra) HEYIEAT LU

Always add latest files
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LIS E PSIIE R

DPSII ( AF/Fy"), PSIRUIIGCE T4 T A S AR be ], o i St Fr 47 il &
MBS F M F THEIR, FONRRATG, Fo GG NI Fr 2 R AR A DY i 19 31 1 K
¢ Y6(Genty et al. 1989).,

SR CIENAIM A

frim 2R HAROG9R T 7870 iE M 20 min DAL, SR 4], 7 E S 2 Mt i O
er, &N [F] G REA S ), 5286 im A R] BE AR 3R AT — 8 A A8 FLAMOG IR G R 1 & ()
ARSEE B I A AR I BB R SE 58D

2. XCEBIRE: [FsLia—.

3. IRERTE:
W EAEAE/AE Y Actinic:  7F Environment > Light > Fluorometer
> & Setpoint FFBEEGEE, F]S M Ambient £ B M KM F 2RI 58 Qamb_ out.
> Color Spec: —MBERE 90 RIAT . ERIA r90B40, A2, /NG P RERIRZFEHT S
EeBl, KRS BN IZMO G 4050 51
1 B &t Measurement: Fluorometry > Settings > Measuring T ,
> Dark mod rate: BRI\ 3 B
» Light mod rate: 50 kHz
»  Flash mod rate: 250 kHz
W B MIAIA Y Flash: Fluorometry > Settings ', A A% B : B — 3R AN A (Rectangular)
B Z ARG (MultiPhase) . — OB ENH A RS H, BUGREZHEMAN
(MultiPhase), 5 WLLL T4 & T EIRCE.

StartUp Constants Environment m Measurements Log Setup Programs. Tools
. MultiPhase Flash Setu
® Settings: Red target: :3320? p
. 16,000
Red actinic, phases 1and 3

14,000
Constants: Phase 1: 302,
P P ~12,000
hase 1duration
n
. 300 10,000
Results: R ms E
Phase 2 duration E 8,000
. = 6,000
Files: Phase 3: 302, o
Phase 3 duration 4,000
. 25 2,000
Utilities: Ramp: “
Q reduction during phase 2 0 I . T . | . T . T . 1
Data rate: 100 Hz v | 0 200 400 600 800 1,000
' Time ms
Data output rate during the flash
in: 5
Margin: ~F5
Number of data points before and after
Measuring MultiPhase Rectangular Induction Dark Pulse
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Multiphase Flash™ (f&# MPF) 2 fE NG A R DGR, A GBI 5O6E TR Y fligg
R G SRR H ) BUAB R T S LSRRG TR e KRG B FF o (“true”F 7)o AHEL T8 52— 92
WAL G 2O TR AF, 7, BF, 7 SEINHERG . KEM AR, F, SiEEH—
TEL TR S i B2 ) 3G N 38 00 s ANVERR Y "2 S B B THERLI DPSIT R ZEAE 15-30%: 1M “F0 7
LHARDGRI AF, 7 &, HAE —@MREDGIRZ G, “Fn’ RFEER: X—RrPEX T 3Lk
SRR, By i O HR A ALY B RS L, B R R B A RO R AT TR,
HMH] Multiphase Flash™ 2 FHINCEOR ST LIS REIHER ) PF, 7o (PERETE L LI-COR ki
https://www.licor.com/env/products/photosynthesis/LI-6800/gas_exchange fluorescence.html; U4 f&&
Loriaux S.D., Avenson T.J., Welles J.M., etc. Plant, Cell & Environment, 2013 )

4. FIFHCRMHFREIRIN

Log Setup £~ T,
» Logging Options: ERINRIA], JERZA)IEME Also Log data to excel file.
» Match Options VLHCZED: 164E Only match CO; if :ACO2<1 ppm;
> Fluorometer Options ¢ 1% Il
FIr Action at Log: #% 1: FoFm (dark) or FsFm' (light).
Flash type: #$f Multiphase 2 Rectangular
> Open a Log File T~ H & SO0 H #0955

XA FARC A EE AR, B—iR FEE AN 6 (Rectangular Flash) W HCEGEE, #lUiE =+
BAEENREY): TN TRBERSPFLTHREY, A (Multiphase Flash™) F2x
BE, BAOISLE G LT i .

6. KEMF.

BERGCKEEG, BN RPOCEE SRR E TRk, HEWRME G, 26T E T
g, i EE ERE K Dark mod rate.

7. R Log #%8H, BF oPSII,
i’%WJE % 5 ﬁi&*}% > Log Setup Programs Tools

Start Up Constants Environment P

—F
3,500

30004 | The moment the vz > /
8. BEERILEURE, 250 | chamber was g N D £ D £ A
20w | closed onto the leaf 694.0 | | -6.58 | | 699.4
Fluorometry > Results T, HIH - 1 .
. . s . 1,000 3 | @ h @ D @ D @ D
YGRS, ] t\r |
REFREN (I 9 - i
SHRDBERT () MIDE 1 7 7 et 0 o 0 [ (I (R S
P = FirLs:F 5476 || 21.47 || 28.17 | | 600.0
ZH 0 00 — O - CANMCLDY
A B ¢ b & o ‘@
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https://www.licor.com/env/products/photosynthesis/LI-6800/gas_exchange_fluorescence.html

StartUp Constants Environment m Measurements \ Log Setup Programs Tools
/

. Dark Adapted Light Adapted Dark Pulse
® Settings: 3,500
1 Fm = 3172.8 Fm' = 3194.7
Constants: 3,000 7
2,500
2,000
w ]
Files: 1,500
iliti 1000 4 Fs = 699.4
Utilities: Fo=591.0 5= .
500 |
b RECT-11-20210505-13 55 41 RECT-12-20210505-14 07 10
Fv/Fm = 0.81 PhiPS2=10.781 ETR=3.311 Fv'/Fm'=0.81
PhiCO2=0.236 NPQ=-0.01 qP =0.96 qP_Fo =0.96
alt. Fo' = 591.77 qN =-0.01 qN_Fo =-0.01
gL =0.811 1-gL = 0.189
A _dark = -2.53 A fs=-0.52
Qmax = 8262.0 Qmax = 8258.8 Qabs_fs =85

9. Fluorometry > Files FEA BN LESEIR.

@ o \@
StartUp Constants Environment Fluorometry Measurements /7 Log Setup Programs Tools
7

3 Compare files:
View: (@ Graph Table MPF Fit Variables:

# Settings:
1. RECT-11-20210505-13_55_41
Modulated F, Actinic Q ®FQ T e
3,500 [ 10,000 F 2.RECT-12:20210505-14.07.10
Constants: 1 Eus
] g [ Q
3,000
' 1 . - 8,000
Results: ] . F,DC/Q
25004 L L DC/Q
] ¢ o L
. 6,000
] . DC/Q.Q
w 2,000 ot o __
] || Logao (time)
_— 1 Faooo
Utilities: 1,500 7 i || Normalize
1,000 I 2,000
15 [ [ Zoomup
500 - -0
| L I B S B p e | 5.0
02 0 02 04 06 08 1 12 o Always add latest files
Time (s) Percentage of top

u RECT—llIl RECT-12 to zoomon. Clear All m

AR AR C I Fr, EEOPIR 7 M8, AT E

— PRI T DL — AN FEDE ISR, LhEsRYE (2,000 pmol m™2 s™) FEHYE (100 pmol
m?2sD) &M, MR PSITE TR (OPSID A X 5.

ERNHSHK TR AF/Fm' (oPSII) BHAZER?
R 1) SPSIT — LSS G5 MR, RO e 1 Z M Tt Al i, XA 5 Bk

WG L B e s SEOGHRSS T I R @PSITAR, BRIy im0t T 2 8o vl se 2l JE61k
PR RERATAEAL 1, X SISO B EL BB
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W=, F/Fn SRFEREERINE

ARSI 20 Hofth = AN P BCE A 2O S BT HIMT . Fy/Fa AR TGN IR PSI e B H
ORBERRRAE . SR T F AT RS 0GR K (gP) AR K
(gN) s

1R 2 2 RLalihit 78 S A 22 F BX L8 240, (BRSNS S3 (gP M gND X i A B FEAR 2
FH. B=ANSHMUTHBTEE F, 055, F, R0 N A 78 B /N2 6. nfa Xt
Fo’ BATINENE? — o7 v R Fe i AT G B, BEETA N PSIUR S H O TEL (—/#
20min 247D S5 —FARXHEGE R 5 vE R A T 0B e ik PST R4, iniE PSIIH PSIZE A
ML XA R T R I R 2GR AT 58 . LI-6800 ZRGACK 28 —Fh 7%k, F2f7H
WA BE Bk “Dark Pulse” 7515, EFXHEIE N EAINE F,

e
@,,9
% 7

b %
%
iy

-
B

>
2,
2

PSI PSI

PSI, and thus drains electrons from PSIL This is a method of rmapid equilibration for determ-
tning Fo',

1. IGFEY)
XA S 75 L N AGIE M A

2. BRI —FCERY

BRTER—MEE, CFZEHITLUUTEE, Fluorometry > Settings > Dark Pulse T,
> FarRed target: 25 pmol m2 s™' (I fik i L (H)

Duration: 5 (1 F )< A1 [a])

Before: 1 (fEFYERIAIRT 1s L HCFT )

After: 1 (TEFJERIAE 1s AL IEHT)

Margin: 5 (Number of data points before and after)

YV V V V

3. RESER, X EBENITA,
[Flseie—i B, 505 F AT

4. FIFHCRIMY, FREHEKIER,
> Match Options: [F]3Z56 —;
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» Fluorometer Options:
Flr Action at Log: i%#f 2: FoFm (dark) of FsFmFo' (light).
Flash type: Rectangular, 4GUAFEIEIANYEH 46

5. FFFRRER, K log ITHICRE Fv/Fm,

6. IRBFHFTFHERYE Actinic HERFHEYIERL,

7£ Environment > Light > Fluorometer | 15 & 1E H Y6/i& b6 Actinic 58 & N HE Y+ 47 I *F-15 PAR
K, ARAEER F AR E B LAWY 2 1 C A TE Mz R4

7. S FRRTER, AT Log i,
KRG 2 H T BRI A e Bk, BRI E-.

@ o @ .
StartUp Constants Environmen it Fluorom etry Log Setup Programs Tools Log(4)
Yes RD

a0 1 2 3 5 6 7 8
3,000 o
2500 ] o W
zo00 685.2 -221 689.3
1,500 min~!
N~k GCER G o
500 r‘—-“ \ M

oI~ 542.4 | |3395.5| | 0.840

-500

M Y PR R T e I
Meds: TIME(min
[ rirs:F 0.5793| | 23.20 | | 27.58 | | 600.0

° Tim ° ° Time ° pmelm—2s~ % °C pmol s

A B| c| b |E Flash
Measuring || | Actinic Dark
beam ON ON Pulse

| Flash | | Flash |

8. BEBITFAER.

BEMBEKMIHAZOL FES20E, AWk igE LS EE. /£ Fluorometry>Results Al
Files A& #4 .

9. LK Fu/Fm F1F,/Fim’s

BE F/Fn’ i E AT, ATRLEH R Fy/Fw’ BiZ/NT Fo/Fm, KN Fo/Fm s2 i K= TRCR,
1M Fy/F’ e 1R — o ACE R A SE T RCR, BT AR R 56 F i FE 58 46 RE
FTLA Fy' /P’ 2K T Fy/Fimo
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(3/3 ] @ Noch
®
Start Up Constants Environment m Measurements Log Setup Programs Tools Log(4)
Yes RD

Dark Adapted Light Adapted Dark Pulse
L ] ings:
settings 4,000 1
3,500 Fm = 3395.5
Constants: q Fm' = 3214.4
3,000
m a0 E
= 2,000
Files: q
1,500
utilities: 1,000 o fs = 717.2 ez 7172 Fo' = 696.9
500
0 E RECT-15-20210505-14_37 07 RECT-18-20210505-14_41 39 DARK-19-20210505-14_41 46
Fv/Fm = 0.84 PhiP52 =0.777 ETR = 3.273 Fv'/Fm'=0.78
PhiCO2=0.0519 NPQ =0.06 qP =0.99 qP_Fo =0.93
alt. Fo'=537.61 qN=0.07 qN_Fo =0.06
qlL = 0.964 1-qL = 0.036
A _dark =0.20 A_fs=0.64
Qmax = 8259.5 Qmax = 8259.1 Qabs_fs = 8.4

10. EEEEKREREL,
gP A gN MEUEAE 0~1 Z 8], SEEREENKEY), qP=1 A qN=0; {FHCEEIZEH T =i,
P TSR ST TR AR A o

HAtm fr &R LI EID IR,

sSLIPl, SCESEINFRINE

ARSEIGAE T M TSRO 8 /12t 4 (OJIP) . 77 EFEATHE R I GG R iy, Rl 2
BN TR IEE N

-

- BRI = N BADOCEIT P IIRTIR T, e N 78 70 W d B (R s

2. 1E Fluorometry > Settings > Measuring % & Jll &'t
» Measuring Beam: On

Dark mod rate: 500 Hz

Light mod rate: 1 kHz

Flash mod rate: 125 kHz

Averaging: 15 s

YV V V V

3. 7t Fluorometry > Settings > Induction 15 & [ 55 &
> Red target: 15000 pmol m s™!
» Duration: 1000 ms
» Margin: 5 points

4. ¥% Flash Now %4l . R AEIE T 2 log #24 R &, Mg S, — Ak,

5. £ Fluorometry > Results N & & T NIEE S .
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Noch VL
Start Up Constants Envirenment Measurements Log Setup Programs Tools Log(4) YE ‘EI\ H
Yes RD

setting View: @ Graph () Table () MPFFit Variables: éj\*ﬁ OJIP i&*}%ﬁ;j— , 1@—5‘ 4%?_:‘!5%»:‘ %Uﬁ

Sttings: odulate ] Lg\.‘lDU[TIUN—ZU—ZUZ'IUSUS"M,SL° R

IR O BTN — AR (R
20004 : 81 margin /& 5, W 6 i,

Eﬂ flash FFUG 55— ME), W
A RE R AR S R AL — A 7
B (flash ¥E] &5 —MED - X

2,500 4 F

Files:
Y- 2,000 7
Fi

1,500 ormalize
y J& H i 1 22 iS5 TSR T
.,,"-"" X X X ‘ Zoom up o N 2
s-uuf‘F ‘ : . e i i a0 ﬁ@ﬁﬁ@fﬁ%ﬁo :f@ﬂw\y\ﬁ%%l:'j
6 5 4 3 2 a1 0 1 = Always add latest files AL,
I0gza (Timefs}) Percentage of to |
oon | D G R 7 7 4L

4.5.5 SICFNISIRSTHRSLIG

PLR AN SEI A SRS # A e SE0N B 45 Aok, & SRS e 3 15 1 O o BT 7 28 i v
i, VLECIES .

S i R v v VA5

FEARSEGH, FEA T phiPS2 and phiCO XS4, DPSI & XIS HOTHE H KK PSII
&%, &CO;~H CO R E I E T/~ %, BEARGHEH NS, FEHH COo,
BEEAE, B8 Cox Atk ES BEE NI COox FLE (BEEEME R CO, [FfLE 7 Eit
BIE ), [FEFETR T Quws, & RITHE TR EI3 NI PAR SREEAI: IR .

EE: WwRMWZE CoHY, RIFARLAFRYGFMATHTMNE. FAFTEA: MLI-6800 inlet TEAN
<A A, BBETHRAFTE (RER), TRIFRRAET, BHSEARLERER, FFHS
# A F KT E AR AARHER (GEL L1-6800 EBFM). F R, F2/49 OPS// F=» @CO,Z 1A 7T b3
FREBMRRT o CaYN IRGAXAG R A,
ASEEG, FRATEB) Light Response H ZIFE 7 HE4T, CLGIE N M F il &, S8 530 PRt
o DA 5 B RN PR

T CENAY A

2. BeEBEM=IAE: 7£ Environment }=

v Flow: On , 500 umol s

CO,S: FE = 400 umol mol™! /£ 4
H>0: 50%~ 75% RH or VPD_leaf

Fan: 10,000 rpm

Temperature: 1T P85 i &

Light > Set Point: 1800 umol m™s!, r90.

D N NI NI NN
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3. RERIEE, 7E Fluorometry>Constants 1= NH{TIRE.

v Adark: 0.5 B¢ 2 5750 £ 2 1) 2UE

V' Fus FoﬂlPsz/l WIERAREMU A 2 RTEAT 7 IER&E RS, X =M< B 3hE A,
B0, FEFSRAN M SEEE (WRFEHBZHNZSEO.

v PS2/1: f%jw)\ 0.5, AJLMEL.

4. FIFHCRMMY, EcEEXEN,

v/ Match Options: [F]5256 —
v" Fluorometer Options: Flr Action at Log: i 1: FoFm (dark) of FsFm' (light).
v Fluorometer Options: Flash type: Multiphase

5. XJ Light Response BEIfRFHITHCE.
Light values: MEZIME, #1 2000, 1500, 1000, 500, 200, 100, 50, 0 pmol m™ s°!

Min wait: 60 seconds
Max wait: 180 seconds
i Early match

<N XX

6) XEGHITIRE. FHSE. BoiEEr. 5%,
Measurement F+fl B4 G BRAIEIA RN I ZR & &, clear graph JF46 W I EIZ

4

1078 ICESHINFESRRENE
1 EEREENAH R, RAME;

2. ECEBEM=INE: 7£ Environment =

v" Flow: 500 umols™

H>O: 50%-75%RH or VPD _leaf
CO,S: 400 pmolmol™!

Fan: 10000 rpm

Temperature: $IT A5 E

3. 7E Fluorometry > Settings > Measuring & BI&E

v" Measuring Beam: On

v Dark mod rate: 500 Hz
v Light mod rate: 1 kHz
v" Flash mod rate: 125 kHz
v Averaging: 15 s
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£ Fluorometry > Settings > Induction N & NFEIBE

v Red target: 15000 pmol m? 57!

v Duration: 1000 ms

v' Margin: 5 points
FIFFCRIEI, A& 4RI,

v' Match Options VCHACZEIR: [F] 5256
v Fluorometer Options % Y% 0i: Flr Action at Log: % 1: FoFm (dark) or FsFm' (light);
Flash type: %% Multiphase 5% Rectangular

T EER

&7 Autolog, W EMIE ARG 150s, MIEK K 1200s.
BEMESHE, XEMR, EiTENRERF.

AR AL TR AT S G I HT AR

e ° @
Start Up Constants Environment Fluorometry Log Setup Programs Tools

L 2 3 4 5 7 8

(=)]

o Y co: W o
-0.01861 | |420.02| 419.99| | 412.9

pmol m-2 5" pmol mol-! pmoal mol-! pmol mol-*

6.757e-05 10.481 | 1 10.537 | | 0.002165

mol m-2s-1 mmol mol-! mmol mol-! molm-2s-"

8}
=}

16 -14 12 -10 -8 -6

Meas:TIME(min)

= FILSF true 100.0 | | 750.3 | | 25.08
o~ 00 — O =

=

A B C D E G H




4.6 SCIGNEIRIG
1§ﬁ5ﬁﬂi¥ o — e /N F 15 3 B A8 B 43t 5 A LI-6800.

RIFENEN
RFFENLESL, REVEH IR TIRIE AL A2 008 | EHLBURINT, 285 fh il — (0, 520 24 fi X
SRR TE I I

ER: ENBHSFEES CO: M H0 BlRERE KK EEK, RELEXIRER.
BEAh, EHUBIR T EESIE R CO: M1 H20 WEEHIAFEE, BRI ER 4, E, g M Ci
BUEB IR, BEARRE.

Ty R P S 6 AN T B A ) 2 R E WU B L, TR AL 2R R R 20 24 5 CIE Nafion™
BB NP BBSK, BUAEHBEEREA D, XFEEVUBRIN, 245 MR MEmiR, (H2
[ B}t £ A0 ik S BB AR 45 1) 24 R A 24 i N ST, BT LI /2 — W%EM%%O

RYFAREAS BAE B SR I, IR AR, 7298 A B B A 7 2

SERT ISR

AETTE AN 5 ~10 ml ZR080K, B ie SEAL 28 (R 24 i oBRE 2 50 L 8 70 i, T8 IR
7245 8 B8 75 i

REE T

R TTBLR 22 —Heriits, 5y —Depl S 57, (EREERER — BRI Z AT AU 2 5 e
it
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FHE SMHEZRSER

R =E

S AR R A BRI = DU R A NS o s iiiE, R EEE WO, B
Dl—EOERLr, otrasal shilnm =, 3R ENSHEE.

ETItE=E
TR WAEXIAS TEITHE!

L AN SR B Sk " ]
2. 4K F LI-190R FIH-J5 #A Eb {8 Pl 45 2 492k et Sorewe o . -

3. FTHFME, IR 2 AN PABIEZZ (latch screws), | (146-14474) 03'.
FEFE AT Z IR 22 (Chamber screws)s
4. BJEEFHE,

Connector Cover N\J
() B
Cover Screws
(M3-6; 150-14477) ! 4

BS: BRIE TR, WUABIESRH SRR, ERARERAHZENHL THRIERE
R o BAGuit N 5 153 BR AR R XU o

L=
1. WEAZEZH, HEMEWTJLI:

1) BEMEM O R (192-14438) 2 515
IR, GnA A5 R J i S 4, O 7Y e ik B A

I,

2) WEHEMEHS (6568-327) REHIA,
QA HR B S 4

3) KA TR SIS EA AR A AR, IF SZ0nE
IR, TR R SR i - i
5,

4y Kot FURSEI R ORISR AR |
:[;Z:’ ﬁuﬁ‘bﬁﬂ:&ﬂj%jﬁ% (1@9[\7/{1:'3)0 Electronics Gasket

(6568-327)

Head Air Filters
(300-14319)
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2. M EBEDEGEWAE, PSR HETW, TR iR,

3v WREMBIRL: TIPS, PraliB e B EEAE, HIGEEMRLE T,
4. W ARBEIFANED R TR B, BRI ES AR PAR IUHEE
5. R AR IR SRR AE AR A T1 8 T2 B3% 1 L

3 Rk

(o)}

Bt = 2 J5, 78 Start up>Chamber Setup T £ 25 B4 & 75 IEAf IR 7| 1%, 7F Start up> Warmup
Tests>Chamber Leak | & E M = /2 iR

M= CRINL AT

NAEEEEEMNFS LI1-6800 ZHMIT=ESIERSENTES TR, RIJEQTRMELIRSIA

PSRRI 2 IMERR, BREEWT:

I, MEERARSURNEFRFZERAT HEBIMEE T8, A TE 4%
8, REXRELIRS.

2. HBAPIRREE, SERTFARER", 1BELI-6800”, HAN LI-6800 E=RHE, =
T HEEHR, EaMEEEAHENEACE BRI, NREEEEARSIESSUYE,
BENEIATERR, BEHE1E!
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FNE REEN, REENSFERRR

6.1 TAMRFHOE

M Bluestem 1.4 MRATFUG, RGeH B B R @RI 5k 7 2 82E Warned (R B8 75 229 1 il ik
HATREA T ) FIZIN Failed GZEE ). 24 Failed 2% Warned HIIE, RGSHH—%
WZ AW, R EYIGZIE, B e & 7 ] L2 Z R @l

[ Tests are Passed, Warned, or Failed. ]

Start Up Constants Environment Measurements g Setup Programs Tools

Chamber Setup ‘ Warmup Tests v ‘

Peripheral Setup:
*%%k TOTALS ***

1 1
Configuration: Cal Coeff Test 12 minutes ago 31 0 0
Sensor Check 11 minutes ago 13 0 0
Flow Valve Fct 11 minutes ago 0 0 1
Warmup Tests: 8
Pump Speed 11 minutes ago 4 0 0
Valve Leak 10 minutes ago 3 0 0
Data Dictionary: Chamber

Clear suggestions on how to remedy problems. }

System Settings: suggestions:

Is the chamber closed?

Is the leaf temperature thermocouple installed?

Standby/Power Off: CO2 Limits & Match - (1 Warnings 0 Errors):
Warning: Test 2: Is highest CO2_r > 1500 ppm? Measured 1.2
Suggestion:

Replace the CO2 cylinder.

RPREGE

P O iR RS 1 R gk, Mol e E, HTHREREREMRE. i
RN LRI A 20k R R AR AR R, WBOH Rgtkma, g mER.
AR MR L, R T

Chamber Pressure started at 2019-09-25 13:15:34
Overpressure test, Pump=high
**% Fail *** Test 1: Abandoning Test. System Flow Fault.
Suggestion: gzgmaaltis; EY: INRES. FEESSNESREnT?
Console Flow Leak. Desiccant or Humidifier tube cap loose?
Chamber Pressure stopped at 2019-09-25 13:15:46

AN FRFEARYE 7], ARG WAT

Chamber Pressure started at 2019-09-25 13:18:35

Overpressure test, Pump=high

*** Fail *** Test 1: Abandoning Test. Expected flow > 100. Measured -
0.0.
Suggestions: FHSHiTERLEEENERRHEDET? HERTIELEAREEN,
Is the flow tube from the console firmly connected to the head?
Is the pump functioning? REHITFIEEND?

Chamber Pressure stopped at 2019-09-25 13:18:46
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TAFEE Warmup Tests

PR A Oy H A Brseet, A 3RICRT RSl A5 02 . I B AR e e I ) i o
ERARRGRA, WHRAMIE RN, COx MU A R4

B, RS THRIE LR S E W

| warmupTests v | s @520

Tests Summa

Chamber Mon Mar 30 0 0 3
Warnings and Failures <

Chamber Pressure - (0 Warnings 3 Errors): 1B Z=[ES
Error: Test 1: Set Pchamber to 0.2 kPa, pump= high? Measured -0.002 kPa, valve= 98.0%
Suggestion: A e S
| the chamber closed?  SEWURE: MERENTFRIMRE?
Error: Test 2: Set Pchamber to 0.2 kPa, pump= medium? Measured 0.002 kPa, valve= 98.0%
Suggestion: e = ™
s BRE: HEESLTFHANRS?

Is the chamber closed?

Pump Speed - (0 Warnings 2 Errors): RERE

rror: Test 3. At Pump=medium, Flow expected to be within ? Measure
Suggestions: 1B LA L FIBENERE FERTR RORERBEAER?
Check for leaks in the flow connections between the console and sensor head.
If it is a pump calibration issue, run the BP apps/tech/CalibratePumpSettings.py
Error: Test 4: Abandoning Test. System Flow Fault.

Suggestions: FNRSEVHLATRE:
Console Flow Leak, probably with the Desiccant or Humidifier tubes: = g z :
Are both tubes firmly attached? FRENMSEHRERFETN?
Are the end caps !ightlx sealed, with clean threads? Bﬁ/ﬁﬁﬁmﬂgﬁ?ﬁ?TﬂS? BB ENg?
Are the two flow filters in place on each tube? i s
Valve Leak - (0 Warnings 1 Errors): RTERENTESRETEEZ 7182

)

B, A2 5 E AT COx MR RUTE RS B 45 RS

e et | H20 Limits & Match v | p———

Chamber: Open or Closed

Configuration:

Description: Finds limits of empty 0.06 *
chamber H2O control g o.04
Connections: i . T 0.02
checks matching Q 0
L4

Tests passed:

Calibrations: Tasts wamad: | & AH20

H20 Limits & Match Log <

Last completed: Just now .0.02
Warmup/System Tests Tests co_mpleted: 5 T T T T
Tests failed: 0 0 5 10 15
H K H20 r
1

Data Dictionary:
H20_Limits_& Match started at 2020-04-18 04:01:00
Step 1: Full desiccant

System Settings: Step 2: Bypass all chemicals

*** Warning *** Test 1: Is desiccant effect > 80% of expected? Measured 9% (0.2 mmol/mol)
Suggestion: FEFERHENFRED, B EnTEN;
Replace the desiccant
Standby/Power Off: Pass Test 2: Is lowest H20_r between -1 and 3? Measured 1.56276

Step 3: Full Humidifier
*4% Fajl *** Test 3: Is Humidifier adding to ambient? (Change = 1.7 mmol/mol) iR EEE;
Suggestion: . -
Add water to the humidifier tube. 2y AInmEK
HZO_Limits_& Match stopped at 2020-04-18 04:24:49
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e ey | - €2 Limits & Match v | p———
CO2 Limits & Match Summary ¥ CO2 Limits & Match Results

Chamber: Open or Closed

Description: Finds limits of empty
chamber CO2 control,
checks matching

Last completed: Just now K
Warmup/System Tests Tests completed: 2 T . . T
Tests failed: 0 500 0 500 1,000
Tests passed: 0
2

Configuration:

Connections: *®

-ACO2
N~ O N

coz.r
Calibrations: JESE yamed: [® acoz

CO2 Limits & Match Log <

Data Dictionary: SEaMst 982 2010 2t 200t
EREREREEIN? HTERE:

*** Warning *** Test 1: Is lowest CO2_r between -2 and 5? Measured 391.832 3BV {0E 4
suggestions: {ECOREISNF@IT ;

System Settings: Check that the soda lime tube is firmly attached. BN EAKEM TR TIRCO23E; m
Is the soda lime working? Adding a few mils of water can help it. FEFFTREE, XDE/T%COZBUE,F‘IEQE_[EE}%?QIE
If the soda lime is good, perhaps the CO2 sample and reference are not zeroed properly. i
Standbv/Power Off: Warning: Test 2: Is highest CO2_r > 1500 ppm? Measured -3.6
Suggestion: ACO2REARNFBIT ;
Replace the CO2 cylinder. B/ EIRCO2/IMRIER .

HEd wl Re R R A i B ai B 1 BUINEE, XSO, AR B AT E 2
RPN 1] B W% A . s B HE S EL Cal Coeff Test, A& TN = AT HI (1)
RAE B B S AETINEE N . IRIFEAMEAEILEE, W hsid v ANl (failed tests) ”,
HIX IFA—E ARG A 0], 75 Bt — AT AR e o 1, a0 SR % 2 20k A 45 2R Failed,
(ERAZAEL A SR AR AR IEFA A RIS 2R, WIER & (HRA TR, Arde & Z it
IR BB A2 IR

6.2 IRNERBHRIE

LI-6800 FC#% 15 K BReIhRE, HAERRELE LA (WTFED BREE/R{EE (Warning
Messages) FURAE S (Status Messages), $RFER FAES L, T OGEXEAFE, (BT
— NSRS B BT B 2 T EL G A5 AR R E A AR . RGN R RISk R AE
] R PR AR, ALAFRIR AT 2R A, EORRTEE. R 6-1 FIH T AR I
ARG B e R 6-2 5 7l ge H I E RS B AR

Warning Messages Status Messages
™Y N\
Start Up Constants Environment Fluorometry Measurements Log Setup Programs Tools
-1
. Flow 600.0 ymol s Target F(t)

Flow:
Manual 0% @ @

6.2.1 RSEEHRIE
#* 6-1 WonBE Errge HILRIRESAE Bdem S5 X
)51 X
R AR I, SRPE R, siE RN EFOE SRV EEN, SRR 8
HIERGILE, B LR,
<autoprogram name> paused HfE 7 IEfEIBAT, (HEEE;

f

il

**Log Pending**
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<autoprogram name> running

H a7 IEAEIEAT

Auto CO2
Auto Fan

Auto Flow ZRIAE AT R G B AP I — MR, RIS B AR SR A IE b
Auto H.0 THEES . MZ R B SHEHIN, SBRRDER,

Auto Light

Auto Temp

Auto Match ARG IEEHEAT BB ILAC;

Manual Match

AL T T VLR, 5% 7 BEAT VLR R0 SR Y. GHROKERE, IR HIZAEED |

SysTest: <name>

IEFEREAT PR B B R S 21 5

AutoDry 2125 BT A AR BE 115 99%, R GEex A Shig AT TR
FEPATHIANIN I, R a8 HARIPAR R 7 AR IR 7 . 4 BT IO LR P R AITADE,
SostFlash RGRIN AR HIR AL, DA B ISR RIK Y, A, FEPATEAIADERT, XL

BRI AR I B, AN SR LA T DGt B A P P B P Rk A SOz o KE
FFB30%

6.2.2 B REZEMRIE

* 6-2 o BRI E ARG B A X

X

<List of one or more

08 AR AR S >80°CE /N F-20°C, S HBLULSRIRE . B AL RIS EEME (Tleaf.
Tleaf2), A Ts (FEFEIRE) , Tr (BHC=EE) , Tirga (IRGAREE ) fTair (1

temperatures> e
SRR
TAERRDC B AL B o R RZE A, AT COR OGRR R B OV RIRARE S, SR 5 PR AR IR AR
Chopper Not Locked

X BEEERAES HURERL MR A A SR TR,

Close Cmbr for <xxx> ctrl

AP R it 2 I C O FE B H2 0 BEIT, MG AT 3. HHILBE AR, 1 S P I 22

CO2 Cartridge Low/Empty

CO2 too high to control

#CO2_FLOW_STATUS {A{KT 050 tH LR E; Ry HMRCORE R ML LG I, &
NCOZNMIATTREZS T s IR CO/MWIRE T, WITEiEE Sl Rk FECO2.

Console flow leak?

Constricted flow?

EAE BRI FEN ST RATE S, oS (ZMERH EMLE, S0z s sgs
%E, MPUMP_PRESSURE_STATUS/E> 4.9VF /A S, <01V Ena .

Cooler target less than Td

FORNEREHIIR BT 8 AU . ME: WE AR EIIRE.

Cooler Td limited

Pl BN RE I PRI IR, 7T RE R AR B M AR AR T B i . XA R RN
BAFAE R R, A2 R I IR R TC IR AE TR0 2 IR B S W 9B 5l

Fan Fail P H R B XU ARS8 MRRTT i ZUOTHLE S, HRMR, EERATOR TR,
Flow_r low IIOT RS, RKIFraFs <25 pmol s, — MM &, Flow_siRmIRER M SRR M, FrsliE
Flow_s low (1A AR TF LA At 2

FIr DC Overrange

SOCHTMBIE Tl ERE, XMASBIAB A, HRSMHRE 765 S XA ILR
AL LT A BRI R A 2R, 4 lEi.

Flr DC Saturated

KA IDCAE S iE B A,

FIr Measuring Off

SRR (Qmod_avgiE0) (MR TOEAAEZAT, (HANE LR N0, KE U
OUAEE R HD .

Flr Mod Off

FOCAIP IR IR . X NZE — DI EPRE, ROy = RS T B4 fesk
WA, T ENLE SR EHTITE .
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Flr Q Saturated WA I AT .

FIr Temp Warning PO A BRI B fRRIE: KRBV, L EREE L.
Head Powered Off AT ERL A TCHUIRA (Power Saver  (2) ), AR ENEEM.

i 2 BT A P AR B R T 90%, 23 L AR . [N R xR EE R4 B (LA
High RH: xx% <sensor> REARIEEX ) o TsETaRaRMHMm=E, TrkToRRS =, HRH (Tleaf, Tair, Txchg)
FormE . WERRHEE99%, U3 AZTHRAET < E3ES), ARG B i s .
FKoar—HEZ AN KBS M s EL, fEStart Up >Calibration ¥, 7] #|Factory
Coefficients.

Low Battery R EIRE:, 154 Bt B ML IR .

FoRA A TUCEORA, 7EVCECH sl 3T KRG AR, S HILZIER . LU TR S

L1-6850 FactoryCal

Match Valve Open B
[, EFHEFIILE, oK, BHITAHE.
No Console RN R G EHEA < RIEIEERE, X BRI SRR i) B R sl

EE. IR, WEES, COA%H|, H20#EHIZ BRI m . &S HL IR DUR A R
Power Saver (1) 2% $E "Conserve Chemicals"B 2 HILIZIERE, JLETFTA B FE 7R b T O PR ES
1% “Conserve Power and Chemicals "B, 2 HBLMIRER, R T RERI4 245 A,
AT, ANTHFEL i BAR AR S AL TARTHFRIRAS .

Power Saver (2)

TEC Fail KRB HNIRATAE, B B AR SRy Rk i i,
TLeaf MHEAERES (TleaffiTleaf2) ARIEHBE 13:41>80°Cal<-20 T.

Ver Fl d
KISTNORIN) | b AR, 775 L A DL R AT .

x Ver Head (need y)

AP RAMEES EVER. FHUIFEEZITHVET, BlReadstialr, Fitk, &8
IEAENE T, HEMANE SR . 85, 7EStart Up> Conections T, i85 8 di“Disconnect”F11
“Conenct” Ktk . HANTCIEE, WHWEBEE.

QMQTT Remote
Host Closed

6.3 BUFEHFR
BT SREA ] BLE  SRA R e P AR B P U, T LA B R AR YN

6.3.1 DHfras EANCREAIERT(F

1) REITFESCH? RATTIHLsSU T A el s 8 .
2) 1%F Log #&HIFFEERT A 25N 2 $4 T Log AL AT H LS, — Al — k.

6.3.2 CO /MR FEAYIRIR

1) /NI 7 R AR R 7 O 2 SR /NI RN LA PO ] BRI ST 58, ORFFLF (T

2) MRGUME T ? AT BN RSO R RE L, TR, T TR SR 2 W
AL o

3) EHALALRE A O ML ? WIRE RSB, HMEIFR Pk O Bl (Tt
192-14864),

4) CO2 /MR AL 6 ? dn 2 BATIA KR CO2 /MW AT RER/ N S EAY) &, L
IR E VRIS AT RE
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6.3.3 FTAEINEIEHRBEEHTIRE

BHEAWT UM

1) S EIEEETER? MRS, SRS RaE DO Bk, AEEHiRE.

2) AXERs2 M IEAEIZAT H 345 Auto Control? WiR 2, HUVH A Bhizd] .

3) AR EFTIEIEIT AR T? WiRE, BUHHZET.

4) WEELSSTEISIRERME? WRHE, AL IRGA NIRERE RS, TPk
&, RASHELAPATIRZRE .

5) Je 15 IEAESUCRIR AR ? IR AL B Rl W AE . R A R A R S R, (R
AT 1R R

6.3.4 MINT MIEREE, XRFTNAL?

FE AT ? Mili Environment>Flow, 2Ji% ON, #ifRFE ST T8 HEREFFELH 3%
M, BA—ELT R

6.3.5 FoiRHEFRAEN COIRER?

1) 7£ Warmup Tests | H.JHiz4T COz limits and match test. Z1SMRERBEIHEIL (Passed), AT
RE 75 2 Pl R AR, J7EW R . W E COzinjector A ON, W HE COy s B{ COy 1
90, FRNEEHHTERE RIS E R T THT RN 100%. W% CO2 TR, EHEH| COyps M
CO,_r #FER 0 fftilr, AR IEFRERSE.

2) ML FEE? M I T A R ELE KRR, COor R IE AP ANELE 2-5 pmolmol™!, BLEE
Ko MTHESRATFE, T LASAT — B [RS8 B4R, H 2 St iR A ok 7 X B 8 o fif
e WERIMBRIF KD KZ, Bl COr AR E BIH L.

3) CO NN CO2 & Talii? HLk 8g 1 CO» & A HAR SRR 7, IER AR,
BT 24l CO . R AR IRECATE, 15 F 3 48X 5 8 148 CO X -

6.3.6 ToRARRIZEE?

1) MEIHEAFREIRZE? A Tools>Calibrations>Flow/Pressure BT & 11182

2) ARG EHHIRA? £ Warmup Tests N HAMIZ AT pump speed test, WIRARBLHRE, 1%
B 6.3.8 NN ARk,

6.3.7 FREUEEAREEEIREE

1) EEHRFIR T GHFMEE) ? EIEE N e s o, mRTE, A s
210 ZTFHHK; W28 Nafionmw IHEE, EEENKELBIKT 14, FEILFET 2.1.2
KT IR 48

2) KEMEEERTERE NS IR ETIEE, WHHREY, AS4E g ek T ik
(FEW 7.3 BN
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3) IRGAs F R ZMHIR? WRZHT HoO F RHER AR T2 N HHTH), XaFElES
PR R IR ) HaO W 7Kz HE L SE R HUE AR . FEIXARE TE T #4148 VPD Blim RH #B4>
PRI . M55 B HoO 2 ke, $ZIRIER D IRIEAT .

4) RGRPKE? MR RGA R B IIBE AR, 7 LSRRG 2 IR (Tar)
RIS R I = R R E — AR IR, BRI R H AR, ik
I 75 ZR ARG, BN (EAE) Kaotrdsk, PrabASifEE#Tr L5, 4450
T AR H bR

5) BURWE. i R R G S EORE FER. TT AR R IR T I = IR

6.3.8 @S Leak

TR AT e 2 U IE R SR 7, A 1 B A A R 2 (Start Up>Warmup/System
Tests)o LA 2 7] g 2> H LA BE%F 1 A2 _F A1 : Console Flow Leak?, Flow_s Low, or Flow rLow.

1) Wi Flow BEMSIA K E(EH, [Hs2 Flow s i 0 BURAK T 2AM =5, Nnge2nt
BHAERS . HRELLTHNE:
A, TR E R ANEL (155 144-15344) BE[EE, HATRARS.

Chamber Mounting
Screws (144-15344)

B. AN ZERS, AR R, EER. BORRERIRS THE MR TR E,
EE AR ATIRE, AGREEWRF GRS W ED, M. H=Rfat
AR, HAEERTIERESE 7 BAHKNE.

C. MR AR ZIEIER, RN, BifR2REAm O A EE (155 192-14435) 24 B,

D. HUEMETFYHS AR NBAMGKRES (385 6368-345), BEER AR, C 10T R B4,
HRE, E RS, BERDSTUR, (HRUUREIRE B S fE R AR IS, WA RS S 8RS .
B R A 2 RAEINIAE

E. BB kiE, o LUEE|I—ANKIIH=E O AU (185 192-14438) FIHLFHF (1855 6568-327).
HR, EE R

Chamber O-ring

Electronics Gasket
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R AE A E AL RS I H 2 (6800-01A BY 6800-12A), A&7 28 _F THI )38 Fr 2% /& 15 %5 B 42 [ . [
W ARIERC 2% 1) O P8 K47 HL 223 1E 1

# AP (Environment > Flow) W & A 0 KPa 5{# 0%, # Flow s ¥ INE 5 R FIR S8 E 4 LK,
HHAFRBARANABR.

2) W% Flow s 8¢ Flow r FLEUE, [AIH Flow ASEEIA W E HIMEAE, 1ERAEDLF N

A.

R TERAERINRE (155 9968-225) T/ BN L (TEISMAE IR, FFZEBF R
A A A BE R A R

KA L E N 8T S8 T HRSC R S HER 1 25 WORTRL B AR R PG, OB 5 1 . XA
PGAEH RS IR G Nafion™ JIREAE RINK, ANa BN D . Ay i IR i ek
BATHRURSUL, o P AVE TR O BURE, KERZGMAURISE A, MFEFATR TR E
AT

Before cleaning up After cleaning up

N T AT RIS RN E AR, WA E SR SN E A E GRTE TR0,
EATE ST, 34T AT R B0, SOMAAALEIR SR D, Q5 ) A B e, T4 58 46 (1)
TH .

A2 O BURE (1855 192-14541) 1E5E 73 E IEH .

BANANE L EAWmRSA —NEAGKRE (185 6368-225) HUidiER: (300-14319), Fafr
HBER, W, SCREL.

BRORENLIH A AT 28 SRR 0 BRI E R . @A, Bh, FERER
B, SEERSINE . s, EIEESIKE (MR PUE LR N, BRI BIERA R, 75
ikAZh, AIREF B R Hbk Bk (525 300-07125), B Pk # T B A

3) W% Pump Speed Tests &% A It Kl X LR BT 2 4L, 15 7E Environment > Flow F[H]
WHE flow split N 100%, M= XH, WS —NRIE (High, Medium, Low, Minimum,
OFF), i3 Flow, Flow s fll Flow rf{f, &EEHEENRE N EHSHILLTIHEE:

A. Flow r>50umol s, WIATREAATE T IR

B.
C.

Flow r 7E 0 [ffif, Flow # Flow s HEFRK, & FHLIRA;
Flow=0 5§ 2400 umol s, {H & Flow s ffidE Z @ mim e, W E TR T .

Hi LR VTIEAI AR DRI R, S R A F SR AR
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6.3.9 REEHURE

X W ARSI B AN R UL, AT RE T Se e oRIE R LR L R E R B IR : Oth
AR (4), [ALTE (go) BARMEIR CO2IKIEZ (Cp BRE HEfE . 1@ 2K L 4 R H I,
FIREE e B AR T, HLSXRATIRERT, AR A HE A P ol R [ AL R A 1
SAHORIME, XSS A R A, AR T B R RS A (EENE M EUEM
BNEBUED AR, NiZEE R, KBS 5ER -SRI ARES R, B
L H AR B SHUE R A E A B, AT E] A, R

E LA RBRERDCEER
ARG BRI R R AR R, B

1) BHERAMOEFERRRE?
VIR SRR R AR, B COx IRFE BT T — MR, R FRM—
AMTEE (29 2 708D, MRITESE SRR K, B 2SR AGE B3 - 4E .
URAEIX AN A Bl s B s, MR RIRDEERFESHEE LS R 2T

2) KRR £ K2
TN ES RS A BN EHSH — 2. BaBURELE? 2 Toh
ACHY IE B M 1 S 2 1504, EMOEEERET, B ARNAE COx K2 PR .
FrlL, HW—F ACO: ) RMS J& 75 KT 0.1 pmol mol™'?

3) MEREE
¥ B I HERR WO, 15 B B e E (5 d Environment>Flow ).

4) BEIRE (COrr) ZEHFaE?
ML COy_r WRFE 15 Bih . BIRFEMPBNAE 2 K? A RIKREMEL T TUH RMS MIZAE 0.1
umol mol™ ftifr . WP SE I K TIXAME, RATREH I 1 )@l

5) FEMFEIRE (COys) FRaEm?
MRS HE CO2 RERE, BEFEMER COIRE (COys) MaE, TR,

6.3.10 fEB[EJRR

XA A T ER S E R 22 i T . W R EEIR I 228 T, WiiE KR LI-COR &) LI-COR
REAF LR TEREEARAFD.
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FTE HFMRUE

M T IER A LI-6800 AR H W LEY . Br T AT AIERAT LA AL ANEL
{ETSM’E%‘IKﬁﬁ%‘é H LI-COR TAFN RBAL R A1 m BB R A 7 LA Fdttr . HAb A A
FHEERAE

7.1 17

Tools > Calibration ‘&7~ | A SGRIESERIZRBAH B, BR 1 History [ i #Eid k24, icf
DL DY/ I 10

> IRGA zeros: fRA]LLHEAT IRGA Ffi#E. W 7.1.1 FIM RN .

> CO: Span: {RAJLLEAT CO B ERHE. WHE 7.1.2 BIMHRA A

> H>0 Span: {R7] LL#HAT HoO B5 SR HE. WLEETT 7.1.2 IAHIR N A -

> Flow/Pressure: YRT] LAXT LR TH AR AR AR AT HE . LT 7.1.3 fUAEOR N 25 .

7.1.1 £I9MoHTE8 IRGA T

£ Tools > Calibration > IRGA zeros NHATLAM MR ST AR IR R . —IRE AR HESTESRE
AN E B Bl sk N 2. BN, st ERNIEATE COy IAUE, (HEDMrds il A
2 umol mol!, HEATZE SARUE, KFERBOREEN 0, XFERELLI N 2R B COL IR SR E /b
AR -2 umol mol™! (FE 75 CO2 ¥RFE N IHEAE 1 fEX 3] -4 umol mol ™).

AE: RCGA ERRESMERTSHRSSMBEREE (RUEERRNHBNRI M0, 773T5#H LK
Drierite F155 (#56), —RABER—FMAMBNF R SEMTSBAE) | REBBUA LR EE—
5, MARHEITERRIE. MARBSMAREBRZNERL TAIHTR0E. HEE: BEEARNY
EXRESMERE,; ZEEEARNERMEMTERAN; ERIERNAR, EAERIE—ESHEHN.

RERERSIETRITET, BUUTRIE:

Chamber Sample Cell 0.265447
Inlet Reference Cell 1309.57 il
£TKT: ZerofZSEHFRGE

W, BRRESRE Red: Zero button disabled " and bypass the desi
Sample. because no flow going to cell. |ubcozandh:0.

mihChange Valvesits, Scrub CO,| ON :
TRREYESampledl 22359 8.721 2,010

Scrub H;0 | ON
Reference, pmol mol- mmol mol-! mmol mol-* )

CuEff: 0.85897 0.97884 0.97646 Edit coeffs

& Pumpon
P

856.20

pmol mol-*

BT ZerolBREELE
R, (BRCO2_ i [Yellow Zero button active,

G ZerolEiHR
7, HH20 FI%IE a

but CO2_r is not stable yet

Exlt Calibration

(Green Zero button active, H20_ris stable

~~~~ [ Toeditany coefflcmnt check this box. ] 7-1 IRGA Zero ﬁf{ﬁ
A | Yy
Coeff: 0.87725 0.85897 0.97884 0.97646 - Edit coeffs ﬁﬁ,{j{?&?*a ﬂ_\‘ }:Tﬁgj:*ﬁ
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Start Up Constants Environment Fluoremetry Measurements \, Log Setup Programs Tools
A 4
N Chamber Sample Cell 0.538183
PR RIS ‘ v ‘ Inlet mesp- Reference Cell 0.186803 Gl

o2 r Enter the ¢pncentration of the gas flowing into the chamber.

- . 21.00
809.22 [ Insufficient flow to Ref ]"' L

pmol mol~*
44T SpansgigEFREs | P O" - o

B, gpan:  0.99720 1.00000 [ Edit coeffs s, EESISA R 7-2 CO2 Span K{ﬁ
o [ span M span ] SRS SR, TR TR AT AT
Span2:  0.00000 0.00000 [ Edit coeffs é]: ‘}(T ﬂ U\ % ﬂ_"\‘ ‘]ﬁ ﬁ‘ /—:(‘

PN 5 S

Connections:

Find Task: . ik A%’
= Y Y 73
ARSI 2 =
Exit Calibration
Start Up Constants Envirenment Fluorometry Measurements \ Log Setup Programs Tools
/ i
View Log Files: ‘ v

Manage Files:
Diagnostics: -0.0 04 -0.7 0.017
pmol s pmol st pmol s-1 kPa
o oo aOap aED
Coeff: 0.99496 0.36905 0.22964 2.59036 [ Edit Coeffs

- ] 7-3 Flow/Pressure &
e X X ) M7 ;
R B AR

BomRE, Rk
Find Task: :7& i%" % ’ é}ﬁ% @% Z_‘—\‘ %%‘
.

Connections:

*ﬁﬁ%':!:{l LY

PRAT CAFE DN & AT AT IR A 25 2 0, AN AR
1) R E CO» F M
£ Tools > Calibration> IRGA zeros N & % &i, it Begin Calibration.
FREANRAEMER AN, TMARES T EEIHALIE %, [/ Change Values #%
HUFT DL BRI 7 M e IR i A/ B S s (T ED.
> RETHAZEL BE L, o T e T e
FRAT 245 AT ) =
L View Log s AP 2 CHSN G e vaive: ]
> HEHITEW co, I zeroing CO, alone, then scrub CO; and bypass the desiccant. & puanpon

If zeroing H,O alone, then scrub CO; and H;0.

T, REARE s @
CO, (Scrub CO2 A moimor ] {meimor ) \metmar:) ot scrub 1.0 (@)

ON’ é}ﬁ(“@, JI_[LEE>’ Factory: -) -)

’fEI; H&q& H O( S b Coeff:  0.87725 0.85897 0.97884 097646 || Edit coeffs
N 2 Cru Connections:

€ €& € €
H.O & OFF, ZIfh,

RAED.
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2) WRAER—VIIER, RMZAEE D] CO HIEF IR ZE,

3) & H,O ZF mi. E4TH Scrub HoO (ML _E K, Scrub H2O 24 ON, 2R, Scrub CO, 4 OFF ),

4) BEESRIMEN ZX M) H0 FiEE0 (H.0 r 8 H0 s).
FEXT T COp 2B A A I M R, HLO IR thise e, KRAES 10 704, BER
20 rBh A REIS B L F SURAS, T AW B B IR AC. IR — e TR 0.2
8¢ 0.3 mmol mol™!, H FFEAEHZENE, Xgirlbl 7. 458, wRSoe i, H—a85
R T I%, FIREPBEEIEAC, XA REFREEFRMEET N T .

5) 1HSWATFE MBS ER COy Fl H20 15 SR

FRSEE

WRA ZAE, ARATDUER S CO, Al Ha0 RN 0 MIFRSORIEHE CO2 Fl Ho0 2 1

1) EBFENMSYT S 2 AL, AT,

2) HHrEREt R A ES.
ESALLERA COx H1 H0
A SR A R OR
BBENL 2 THOP R CIRAR =
WAL, EHOTE 05T
13800 o 25U fS IR TR T 28
MeAE 4 B —H Bev-a-line B8 F1— /M Hidi 323k

3) HiHAE.
£ Tools> Calibration> IRGA zeros , xiili Begin Calibration.

EAMEFSH i8¢ IRGAs #HTIHZE ., EEAMEANEE (SHEWEMSE) MEIE
ERHEFENEE. ARESRES, AT E,

4) ISR SR R BENIAN 43T 2
sl Change Values {f AR FIR #EAFE MBS LE.

5) ANZELEFE Pump On FIEME (WL NED, 1ESABARRIE.

6) IRANES—VIIEH, RRZAEE F CO Al 0 AR #in T2

Cable Connected
to Console

Start Up Consta Tools
Chamber Sample Cell 0.702075 —
Inlet Reference Cell -0.53976 iz iz

If zeroing CO; alone, then scrub CO; and bypass the desiccant. Pump On

If zeroing H,0 alone, then scrub CO; and H;0.

Scrub CO; ON
2.22 2.53 7.139 6.754
pmol mol-! pmol mol- mmol mol-! mmol mol - Scrub H;0

Coeff: 0.87725 0.85897 0.97884 0.97646 Edit coeffs

Exit Calibration
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7) KE HaO r Al HaO s 3284
i HfaE Ja, s Zero HoOR Fll Zero H20S #%41 . IRGA HZE— B E4&i#IT H.0 BT,
B COBAE, BAKASENM CO INE.

8) it CO, s fll COy 1 4.
HigHta s CeEfINiZEEIEE ), i Zero CO.S Fl1 Zero CO.R %4l .

9) WK R, BB HARH#E (i Exit Calibration 241D .

ERREE (REUFHm) BE

S AR HE T AR AR (), (BB DMERRHEEMA S . SR AR 1
%, HEFERPLTJLA:
> TERBAEEA AR L AT AR S
> BRI IR . PRAFTER .
> RIMEARE T WIS 7 A5 20 5, WASBE VLI A RIS N I 28 S Sl S R TR 1
1) TN HTEs < AP dE. R RRE AR IEE.
2) MHEBMHHRAEE (ZeroColumn) 241 Drierite TR (M), FR: —EAEF
FARER TR H0 F A -
— B ERMUKIRIAE, FAKIREm CO, & .
3) LT IR
WHEE TERAE ENA A 2 Skt 2 1 LR ED.

Zero Column

Connects to Air _
Supply from Console

Head Cable to Console

4) FFif H.0 %
{E Tools > Calibration>IRGA Zeros I, #iii Begin Calibration.
EANFEF X a IRGAs HTHE. ERAAREANES (ZHEHFELE) HElE
ERERNE =

Start Up Consta Tools
Chamber sample Cell 766.233
Inlet Reference Cell 755.613 iz ol

zzzzzz g CO; alone, then scrub CO, and bypass the desi [ Pump On
ing H.0 alone, then scrub CO; and H;0.

serub o, (@)
666.64 669.14 2346 2.054
pmol mol-* pmol mol-1 ) { mmol mol-+ mmol mol-! Scrub H,0| ON .

Coeff: 0.87725 0.85897 0.97884 0.97646 Edit coeffs

Exit Calibration
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5) Frii AL 2[RI HE N AN T A
miifi Change Values {1k R #E AFE =M S =
6) WRAXAR—TIIER, RRIZEEE B HoO fHARF #L T %
7) Riii Zero H,OR Fll Zero H,OS %4l .
for 25 45 SR 7 15 R
8) T~—FiHT COTHZE.
9) A—MNAEE (Zero Column) NI TR4T 25 5 .
10) [A] b, AHEE IEAE A M a8 Sk 5 2 18]
11) RN —VIIER, BFE 2 COHAEFEIE T . fidi Zero CO,S I Zero CO2R 24 .
o L ettt

If zeroing CO: alone, then scrub CO; and bypass the desiccant. Pump On
If zeroing H>0 alone, then scrub CO; and H:0.

Scrub CO;| ON )
1.39 1.65 7.220 6.858
umol mol-! pmol mol-* mmol mol-! mmol mol-! Scrub H0 .

Coeff: 0.87725 0.85897 0.97884 0.97646 Edit coeffs

Exit Calibration

12) fr A A F RIEH .

13) WRARXS S5 R R, AR H A HE .
FETURHE S LA R R A o AR BB A2 2400, R AERHEE BARic i FAL 224
A, JFAEMIN 2 T, R IR AHEE

7.1.2 BERA

CO2 Fl HoO 15 P55 A 1 75 B & AN [F] CO IR BE AR ES AR L1610 85 fi kA48, HP AT LLE
CERSFRAE SR BEAT IS A HE, AT DOBHA B8 164 A R o 30 T 134T e v . an SR AR B O s
FERSHE, TEECRA A FA T R B 48 3 F M.

AE: WREAFER CO fmnESAAEZFTE LHIT CO, BERERRE, &R/ EEHM
H.0 SREMSAREREFER Ll-610 BRLESJANEZAE  LH#IT H.O0 BERERE, BE
HMEHENEIR!!

7.1.3 REHIHZESEERSFET

1) 7E Tools > Calibration T, #t A\ Flow Meter Zeroing 5 fi;
2) 5l Begin Calibration, fiif&/&a31H%,
FANMREIR RIS, WK E 4 MIRE.
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2 HEOZKITIERRLEF

EENHROHF AT AOLIES, FIAEEH, FEGEER OISR R

IEBNBOE T, LS T REIEZE 1o IR I B P R et < 0 eSS

1) BRI AT 2

2) HURISUESS.
W R R TS e R E 1/4 B, i, IR AR &R

3) Mkl EECR e .
YRR R — IR A, A SRR FE S AT

4) KeAETNE B NI O BYER S A RS .
WRARE BB, FEERR. AR RE e E L,
AT LM A28 Bkt O AU, . (HEAEF /N
O, AEE T RYREEA R .

5) AT UER, ORI RS BT M.

6) TR,

Flow direction
indicator

R

<!

7.3 WEBREHR
THRAVE . SRT R RN T I 0 5 R 25 2.1.2.
HRAERRNTIE

FEAME 25 SV EH A P IESS (300-14319), HMIR 3B (6368-225) [l5E . KHIHEH,

Lﬁ%T%KE%Y%%J@ﬁﬁﬁ®MYEﬁbM'%%%Lﬁ%rm#ﬁimﬁ%m?:

1) HUFIH pEAR ARG S 18 i P82 AR % A P A A D — AR L K

2)  HAEFT eSS ERCAE AR BT UERS (300-14319) MRS BB (6368-225). K ik ik 3547 NG 255
Rl o 5 Pl ) — ) 5 i B AR SRR A

3)  wILHIL YRS WAL E R IES AL A BRI E . RN B ER A N . TR
AR LRI A AT AR 2 /T —FF IR TAE.

Filters Filter Seals
(300-14319) (6368-225)

?“r——{>Ll

%\L
o
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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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