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"456) .
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FrEE R, YADR R PSIL A RO S 8§ 5 . Fy/Fy 1005 2R R T I IS R B0k
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NPQ (5 SVy; Gilmore and Yamamoto, 1991) [ THEAH 2 T 1R 2 Y6 K1 Stern-Volmer /7 F2,

o

TRINZE R (NPQ) 5)ad KEk (BN zeax-anthin) 15 6V K o B 1 LA
Y(NO). Y(NPQ)M Y(II): EAM PSII =&

Genty et al. (1996)F2H 1 ik PS ISR BEX 70 A3, = ADRARRBRIINAEE T
Y(NO): BB AR PERE BAERCE 7 &, BAEHIATOE ST .

Y(NPQ): Wk aeEF RIS
Y(IT): FH T Hafar o0 & BsoR
“HIMA PS I BFr=g"

an

an
o

EEABHUE T &, WIEIN, WK APH AR SR I AERLA] .

R B MEE ARG REAZE W T 7 Ui 2 AR H A . Bl

FESEIG T, YINPQ)EE Y(NO) iR £ o id B UK BEAE R &K & BRI MR, Jta REERshL TH8E
HRIFIRES . AFRRZ, YINOYRIME R Il e RO BE R OB Ly, AT E PS 11 32 A4 5 21

SRR, A En i T
2 BNEH

. , & L
" AR s (R
PSR T e i E -k i [0, 1]
(Kitajima and Butler, 1975) Fu Fu . [0, ~0.84]
PS IT SEPRI6 Ak 5 77 5 (Genty YD = Fy —F " [0, 1]
et al., 1989) Fy [0, ~0.84]
HESF (KM APH Al T K3 5D F F 0, 1]
MR R 1 BT Y(NPQ) = F, paavitliis 0, ~0.9]
(Genty et al. 1996)* o
ARV R R PO R ' T
PR XMEER R A A F N [0, 1]
Y(NO) = — YRS
ApH VTR 11 F NO) =%, TR 0, ~09]
(Genty et al. 1996)*
Stern-Volmer F [0 !
, 00
AT K NPQ =7 —1 A 0,
(Bilger +and Bjork-man, 1990) " ’
b 2B K R "
(Schreiber et al. 1986 F,—F o [0, 1]
B =7 0 BT B 7
as formulated by Fy—F; SR [0, 1]
van Kooten and Snel, 1990) "
T 2B K R . 0, 1]

(Kramer et al. 2004)
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AT K L
Schrei-ber et al. 1986 Fy —F) N 0, 1
( gy =1- -2 He R 0 1l
as formulated by Fy —F, [0, ~0.95]
van Kooten and Snel, 1990)

* Kramer 55 (2004) N Y(NO)H! Y(NPQ) 3t 5 & 7% ()77 #£:0.  Klughammer Al Schreiber (2008)
F WA Kramer 5 (2004) #5077 8 Al #4404 MINI-PAM-II #11 WinControl-3 H7 ) FiT A FH 1) fiaf 5 A =X
(GENTY %, 1996 1) .
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4.3 HEXTEBEFEIEEZE (ETR)

FERT B 8 AR AT DL A 5

ETR =PAR - ETR-Factor - PPS,/PPS+2 - Y(II)

% ETR PRI AU R LUG R G 1T IR0 B T8 YD), J6R% I MAROL ¥ ET
FeE, R TR AR R ETE R PS 1T R IR R . TR RARNT R, B
TAEAHFAF

(1) PAR: FRSFERE & LG G A RGR M G E s %,

(2) ETR-Factor: FERRISERRT (= 1- @& F) .
ETR-Factor fii& T BE SR NSHE FHIEL B o 20 e 8 T IR E 2 0.84, At i
84 % M ANGHEHE N T ETR-Factor 7R MM FEE A KEADLEGOER (WfEFZ) Mt
F o R

(3) Ppsa/Ppsiea : WU E A RER M MBC R RS0 11 (FAERT LAl
ERIN PPso/Pesiia N 0.5, BB PS IT FEA BRI TTHR T 50% o Pesa/Pesier I RESIARAE S0
KRR o BRSO 25 BLAEAL R T 0. 5

4.4 Jtihzk

6 T 2R AR P K R s % R AE R BB BRI oA e kAT B . #E “BRSEDR T ZR(RLC)”
AN BRI (8] I RERRLE  (RAKE] 10s) , FEG B (8] ()RS P90 & RV ASREIE B 56 4 P 8% 1
LR, RLC IHGIRESAL T HARMEL DGR,

RLC WS AERE S I RIS G RORAS N AT, BIATZNE F, Al Fy ZERMENE N X FE—k, FTLL
M RLC H4E h SREUBR & BORAS FROE S ERAGE. B, BHWNE F, M By, it FHEF,
R Fy 5 EIES 0 (4n NPQ F1 qP) #R2 AT FH .

HROUP BN K RIS, PUARIRREOCEIER, AR T 5 G it th 42 ) vy LA 4% Ge i) ol i
ek (PL HhZk) ARUESE. 44K,  FEANSCKCI (8] s Al B R vy, o2tk S — SRR L AN J2 (AR AA]
PR«

PIFHESL T, RLC FIHHT DG ZR, 2ol i DR = AN AR S IR 1) PAR A ETR 7= 5 6 m
2

o (alpha) , 76T S5ME1ERETRERMLN RLC WAIMHERIER.

ETRyax > THEE/RHLT/CTJ5K-AD): K HF AR

I, BEZRIGTICPTIR D) B NMOAFERS R CEBAEER) .

HA SV % 2 3] WinControl-3 84 R AFE A58 s AR TH X SE R A SR : N
IR 22 LD S E DG R I 2k, REG1 F1 REG2 DIRE L4273 Platt er al. (1980)F1 Jassby and Platt
(1976)fid /24
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REG1

FEAE REGT 800 R, EAR SEREARARA LU 230 ETR, it il LB G IR SR A 1 0.

a-PAR B-PAR
mw:gn%mf(1—eﬂ%mg1;w%mc
BORT IR 8 T mosk T R, Bk, AR T —A BE:  “OLMHISE” (Platetal,
1980)F1 ETR ypor 185 75 IR 5 KGN HE AR 2858 2, A SR GBI R 5 2 iT LAE 2.
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T4 ETRmpot 775 ) PAR fH
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M85 )5, WinControl-3 2 iR #5 LA R 7 2 H 5 HHETRmax Al 1K,

(44 (44 @
ETR e = ETRmroe (55) (3575)

a+p
ETR,,
IK = p
REG2
REG2 RSN, Fit, BAEH TH LS e £ .
ETR = ETR n (- PPED
= 51 Rm - tan ( ETR,, )

FEIXHL, FEA T o f1 ETRmax HILEREFEAT IR . HIXMANZ4, K FiHHEZ% REGL TR,

4.5 JEEZRRISE A

Long-term Light Curves

Jassby AD, Platt T (1976) Mathematical formulation of the rela-tionship between photosynthesis and light
for phytoplankton. Limnol Oceanogr 21: 540-547

Platt T, Gallegos CL, Harrison WG (1980) Photoinhibition of photosynthesis in natural assemblages of
marine phytoplank-ton. J] Mar Res 38: 687-701

Rapid Light Curves

Fouqueray M, Mouget J-L, Morant-Manceau A, Tremblin AG (2007) Dynamics of short-term acclimation
to UV radiation in marine diatoms. J Photochem Photobiol B: Biology 89: 1-8

Perkins RG, Mouget J-L, Lefebvre S, Lavaud J (2006) Light re-sponse curve methodology and possible
implications in the application of chlorophyll fluorescence to benthic diatoms. Ma-rine Biol 149: 703-712

Ralph PJ, Gademann R (2005) Rapid light curves: A powerful tool to assess photosynthetic activity. Aquat
Bot 82: 222-237

Rascher U, Liebig M, Liittge U (2000) Evaluation ofinstant light-response curves of chlorophyll
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SRR (FE31TT, E22) .

R 4: BEENMFHIBK F

(F_u) _ Fr)dmax — Fo)max (Fv)max = Fui K] AE{E=4000

Fu/ yax (Fa) max Foyviax = ARAAIFI KA
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6 MhFIRIE

MINI-PAM- IT ¥ fitk 5¢ 45 4 7] CASE IR AL f5 3 57 58 BRO's & E FH LRI B i 0 BT« Fy/Fu Y (D5 5 LA
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--.------_--..-----q+
>_|_

<

..I._
_I_

8. Ml srRE

5 R AR R, PT LS 18 T ISR AR
6.2 TRKEN

MINI-PAM- I 2 /MR BoRE 1, FHGS, 5O68E, SbobsiR (PARFIE)
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- 18-

EEEOR: www.zealquest.cn PR www.zealquest.com


https://www.zealquest.cn
https://www.zealquest.com

£S5 MAHO—KR

w\a B
1. Basic Data JEat % s /INECHE S AN S A B R A R R
2. Primary Data = 54 5 Ja — MK B B, SRR SRR, E S

B S — AN HURBK 0 23 A 1R 52 D 7K P B R L 5% G EE A (Fy/Fys

3. Quenching Analysis VK73 HT Y(IT) o)
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6. Induction Curve 75 5 il 2¢ =V HIT 2 P b R o o BT B

7. Light Curve S i £& L e 7 D 282 P R ik e 40 BT LTS

8. Recovery Curve 75 5 il 2 F1D' ith 2 2 J AR PRt 2k R
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MainPanel 84 Mok souss
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6.2.1 | 6.2.9 $%F 9 N )ZE & IAEVELNN2H.

Basic Data A
SAT -
Ft 387— SAT: ki 4o sk @ #Y(I)
v #AHT-%e

PAR (int) 344 P
Y{[I) 0.138 w MENU mH £ 8 %

— N ActL. aaxmi
ETR 19.9| menu
Rec |Fo,Fm| Clock | Mark | ———
2013-10-31 8:20:09 | ActL.

Main Panel £ &4

Ft, #s&£d (mV)

PAR (int), ® AR AR RF A S RN &
PARM fpmol-m?-s')

A TAGAHAETHER

ETR, (dazt) & F 4 &
(Hmol e--m-2-s).

| Rec] |Fo.Fm] | Clock] [ Mark }
F4 b e S i & ¥ (Record) éret;

#4 % FPAR (ext) . :ifﬁ;:z:::”m**'
Y(), ps (1) xmaas®FAE, Hydipieg -
# &[Fo.,Fm]& 4 2 &Fv/Fm

Touch open the window below & &[Mark]lér # =T K o

Change Marker A Side Panel
A HE¥4AHL—4%4
W O HEEAGT-—4%48
SET, A d# i +4

AwHigpigdho
2013-10-31 8:20:09

B10: ERHHGEAE Sric

6.2.1 EaL%iE

FEREBIEE O (55 20 T, 100 SRR EA NHEIE S, XA DLSEILE BF A % 4R T PRk
KFE. IXEEHHE T, Ft Ml PAR SR Manil A8, (H/2 Y(ID)EL Fy/Fy PLA ETR B2 bRV 3R A3 1
SERIECH & R AR W A @A [REQ ATFRE — M EIEUESE (Record) , [Fo, Frl Il
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& PS I i 7= i, ST S RN e R e 1 SRR FTHF— M HhRC I
FLOXAE AR, SR 58— MRk — iR -

76 “New Marker” % it F FEEBIEARID T /. 430207 BEEORE & O TR0 %. SISET 4
AU 24 T34 PR R R B 1

HERHCR B T AR B 4 A a4 [SET SEFI kIR PSITISEhR i S0 BT i Act LI
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FF— N5 2 BT RIS TE SR M08, DAk, IS B3RS Fo, Fy. SAT Jg R gsm
B Y(D), qP Al qL HIEEE, %, WE FoMRAEF, M4 G MK SRR, F Ak
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F 1289
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PAR 420 02
Temp - Auxl
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Main Panel £ ®4&
Ft, £ af 8 % e, b—Abde Bt é R AR
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MEEHRGR)RARE BAC, M2t A%
HAPSI R A ALEFT A ¥ 02, Auxl, Aux2,
& TAT]IE R & THO, EAA A A AGETHY
F, Fm" #Y(II) o 1 & & I8
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“BEPS (D) e/ AL®EFAFE Fig 10, page 41

E11. FEHE
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6.2.2 FEHIE

TR A 1010 3 TIDRE L TR R — MR 52 Y s o

Fak, O BN MK EEE (F, Fo/Fy 58 Y(II), ETR, PAR) . FEHHEE N0 BoR
F, M1 By (0155 KF G%F Fo, Fn sk# 2 F Al BOME 5P (KT . B4h, B4R MINLPAM-
ISR AIIREC (Temp) FAASTEE% (Hum) . B4 BoR il E A G4 8 AR K ES (0,) PANH
AN B IO RAR (AuxI BT Aux2) .

6.2.3 FER5H

A DA DA AL B MINI-PAM- 1T 8%, WinCintrol-3 £ G812 5028 e Mo 6 LR B 58 BEMER . B 28 2-4
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- HiT 8 LEk,
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Numerical data: see Fig. 6, page 19 and Table 2, page 25.
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i, AN AR Somin, TR, X - M
JIER T MR . R T T S Ik ; 130 c0s
e, W2, 7S AR i B S — A Rk 4 4:00 150
o T R T 2 3 — AN R . 7 Z ﬁ& 2&
By L k2 1 00 D B0 B A8 i w000 e

7E “Recovery” I, %4k ATEAFT T
“Recovery memory” , WIRAET & BOCIR M &N E 2 J5, S BT 1w, EXAEH
AT RLE A I s R B g 2

Recovery A Side Panel
START STARTI/STOP
+ + * + LubdignR e iGN E
* A &% W
+ :
AAME—A, T=Ako
; b MENU awis¥
— | MEM
wx ¥ X H_ % | =| MENU ::“mmmm
EIAEN ~ i mYnpg mYno [T
2013-10-31 8:20:09 | MEM
Main Panel
LT TR ] P TR
s+ |graphics panel [k # kxR uT R e
Recovery A | side Panel
- o START | gy aunns
* +
ol ).
‘ HEt =4, T=ratir
e R L g AT
t 0:2] MENU
v Y(II) 0.51 ¥ Fv/Fm 0.
mY(NPQ) 0.39 « Fm’

mY(NO) 0.10 xF

Main Panel
XA T T 2N ST 371

Bl.17 B3 S5tk o
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6.2.9 JEILNFZE

“Actinic Light List” % H A& MINI-PAM-IL 64 G5 27 50, B 18) ZEAES 1 1) B ARt sifE
(umol'm-*s™) o MRAESRMZRE, FIRNIEIERERBUEIREIEIN. B FIR M GRRAE AR AT LI LA Py 6

&= E(5E 32 7, & 23Int.Act.Factor).

HH, LED R #S L% 98 H A% PAR {5 2035-B Ik b F>F PAR AHFF, S
MINI-PAM-II HIDGEF R 22 B (HDGLFATSmERRE B Tmm, JGEF TSR 5 R 60°) o

It4h, MINI-PAM-II W B A — 0] DLgISUE 2 D B GRDGE TARRRES, ZN BDLR TR C
L) R, ATHERIRBOG A 8 488 B 2035-B MR EERES, 7T PAR {H

TR ) PAR(HIE R L RAER A B E TR, #AEH T HAR AR B i@ M2 40 62T

Actinic Light List [A  Side Panel

285 CAL

1: 25 7 CAL

2: 45 B: 420 R T
3: 65 g: 625 o -

4: 90 10: 820 |——| Hi-tte

. 125 117 115 MENU

6: 190 12: 150 L LER L

MENU

| 2013-10-31  8:20:09

Main Panel
AbABAGZHE T St S £BA (pmolms')
BELFES AL AR H00 (FmE62N. W23 “Light Sources™ EE) sl Ao e,

B18: JethotsR

CAL &

HeAEFIF G 1 CAL £ 42 Sk % LED Y6, #7352BRII PAR {5 H b5 PAR fHAHICAL.
M, ICAL "TLA# ettt LED 2R, (HILAEARRT 2035-B JLAA @I HIRE SO BDLRRh erderf. 5
4, [CAL 535185 T MINL-PAM-IL SR E SR IE, B 6 T REIDLLT.
RHERR T2 KRN PAR f% /s

IR 7T R M R RS, N s i A AU I 5 SRR HE PAR AR X LSRR HE

WE PAR LIRS HIRE R BET2hHAT, THEM B —MEA IERLE] MINI-PAM-IT ) PAR /&% .
I, fEFEALEE —MIME PAR AL, 4TFH6M0G, 7E “Int. PAR Sensor Settings ” & 1 (5 38 1,
K 32) % “Calibration Factor” ELE| A #f PAR 1405 41T PAR %1885 54— 2.

NS PAR RIS R S MINI-PAM-IT A (fill: 2035-B A3k B 1) PAR A825) , B4 M
B PAR LIRS LA EI . R FAE “Int. PAR Sensor Settings 7 % 1164 “Calibrate 7 B 7] [ i % .
IHERE 58 — 20 % LED (2%

WIS A B PAR AR AR 14,  LED M52/ il % % H A% PAR {H.
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6.3 E3K&

“Main Menu” (%5 28 7, & 19) Ui MMINI-PAM-I1 48 . KevfE. f1E(E 2 LA BIEAE G A 0
War. EFRREAE 8 A—YIH S GF 28T, E19) o AT LGB 7 R R o T —
17, WATCAE Al RO K2 HIM T E #A g, O PHRERI =g . BRI TR
BRI Z AN B 20 A1 21 s (55 29, 30 0D

Main Menu A Side Panel
PAM Settings . 4 a W
Light Sources 2|7 | trasntk
Program/Clock >| & |ser
Sensors 2 |— | THAREHTER
Aux Control 2| w EXIT
MINI-PAM-II Settings 2| —— | EEWN—1WO
Memory > SET ( E—Ran)
Info 3>

EXIT

E19: EEH
6.3.1 PAM & &
“PAM Settings” 4 MINI-PAM- [ SREX 7 iU B E . FARKSE, SE8a S 7 MR CGF
31 7, W22), FEIER PLRRZSHT Ft FMEAHE Ft b7 Z i RG0S S mg a.
Meas.Light | &%

&1 WEIMER
WETFR GRS, RIS O 4D

wE ﬁ%Hz
SR, il [SET, WL, A b 1 :
B T BT O B P B 5 0
Meas.Light SET. | &Yt 8 3 15
4 20
XA A A LLFT I “Measuring Light Settings ” S, 5 25
{EXANERTF, FTULE [SET BB (Meas. high 100

Light Int.) , 837 SRR R . SERIEEREL T, aTRAVONIEIE 1-12 R3F N 5 5 A2 ik
IEHER AT

“Measuring Light Settings ” 3 5. 53 S 1 PANIE TS I EDE ROIRAT 5%, JHE % “Meas.
Light. Freq. ” , FJ5 A8 DAE 5 DI BIREATIERE. 55 28 0, & 780 T 1-5 BB E AN EHR .
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PAM Settings N | e
Meas. Light onfoff PAM Selfings =
Meas. Light Selt = Light & 3
= Program/Clock Sett, «—  jogam/Clock =
oo Clock onoff Sensors >
ETR-Factor P = =
Fo' Mode Clock ltem e MINI-PAM-II Sett. >
om0 Actinic +Yeld = :fﬂ? _—2;
Induction Curve = —
Moas. Light Settings ' | |-
: Light Curve -
oas. L ensty | [vanvoveap oo - o
ML-F HLE' wr:nq ' Y( NPQ.gL MINI-PANHI =
Sensors
Frmware
Light Sources 4. Clock item - A
SAT Pulse Y gs
Int Actinic on/off 1 1
Int Actinic Intensity Actinic + Yield ¥
Int. Actinic Factor |Light Curve v MINLPAM-Il Info  +
Ext Actinic onfoff Light Curve +R SN Hardware
T ; induction Curve 4 [
Exl Actinic Intensity _
Ext Actmc Sett 5],  LInduction Curve + R Battery Voltage
Far Red enoff *Bmydv;ag SAT
Far Red Intensity Act. + Yield Settings mmE“'"t
Far Red Width Width Qment__
Temp. Deleclor
Operation Time
Ext Actinic Settings <
Red (%) Induct Curve Seft, <
Graen (%) D""" Sensor Info +
Blus (%) Wit [Serial Number |
White (%) Length
Add Recovery yes/no " i
SAT Pulse -« e S
SAT Intensity P M““W‘m"m
SAT Width Width = —
Initial Intensity E
Warnings
Add Recovery yesino [Emos |

B 20: ERBEKTHE (PartA)
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Main Menu

PAM Settings

Light Sources

Program/Clock
Sensors

|

Aux Contro|

MINI-PAM-II Satt.

Mamary

Info

e foe [ [ [ [ [

Bl21: EFEBEKTHE (PartB)
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> SensorSetings [~ Int PARSens.Sett (> Ext PAR Sens. St
inlemal PAR ] Calibration Facior Channel 1
Leal Clip/Ext PAR | Caitrate Channel 2
UseExt PAR ¥ internal PAR Chan, 1 Offset
Use Int PAR v Chan. 1 Calib.
Oxygen Sensar = Chan. 2 Offsel
Load System Seft Leaf CUR/EXtPARS. | |Chan. 2 Caib.
PAR > External PAR
Temperature =
--cmm-.r
Shrer " Temp. Sens. Sott
e L SensorSeft. [
Measuring Interval o
|Blonk Out LEDonlofl | & tamal Temp
—— = MINI-PAM-II lﬂﬂr Temperature
Ft Chart Resolubon [Calir Prossurs
Auto Off (min) Calior_Salinity
Backlight (%) {Calibrate 0%
Signal LED onfofi | | Calibrate 100%
Beeper on/off
Tima/Data
Starer onloff
Time/Date :
Yeer Reversa
Mot interval Mode onfofl
L. interval
o Str Interval
Minute T
> Somory - Outputs
Detaests Output 1 onioft
S e Output 2 onfof
o Output 3 oniofl
oot Output 4 onfoft
Measurement No "
Oulput & onfoff
Output 7 onoft
Output 8 onlofl
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PAM Settings [A Side Panel
Meas, Light On| OFF | ON/OFF.
Meas. Light Sett. > MBATFX
Gain 1 P
Damping 2 SET T/ FRA ()
£ EHBN.
ETR-Factor 0.84 At b FRAESRI
Fo' Mode onl SET
i EXIT
Adjust F-Offset > ek
Ft 421| BXIT :
Current F-Offset 70 |
E22: PAM®E

MR B al ik 100Hz, A PUB % FSE R (ML-F High) #1158 =47 K% . ML-F High 174
WEMRET “Meas. Light. Freq. ” » sl &R EE S 75 550E, HEEMmmEmn Skt s
B, MR U E B ot XFIENL T, F, PSS R e, wE, WS E m A kb
& Fm M Fm’ @S2 @8, @i Win-Control-3 B BRIEACES I, IR G I A 823k
73 Ft AR,

MINI-PAM- I AR 58 2 4f AN BT T, 2035-B IS K] PAR A% B85 I 3175 5 ey I ' A 0 A i
I E R R E N, MEE T PAR N 0.75umolm?s™ o AR R LA S5 R 2, P50 B e 5k
FETT DL AR 2 2R Al 5

/ (,umol) U75(um9£)_ f(Hz) Int.Sett
Mi\mz.s) ™ 7""\m?-s/ 100(Hz) 12

Ive: 4RI ESCHEE, #f7: pmolm™s”

f: 2YET IR

Int.Sett: 4TI & 658 % B AH
Gain

it [SET 4% “Gain” it /7 [ Sl B AT S RH (1)
Damping

Damping J& —Fh3E T A IIE0AS, RilE s & i), KUk, Damping o] DR &5 5 &
2% Damping 328 1R [E “Gain” FIH#A . Damping [FIERIN R B A 2. 34K Damping {6231k MINI-PAM- 1
S NARE . BRSO, SR ONGEEE R IR Fm A1 Fm” fEMAKAPRNA RS, Rk, 202 Damping
MR R, RALEFEENH RN RS T,
ETR-Factor

ZEFH T BETR (TR, AT F I s o A9k, BRIAME 0.84 (38 13 T, #114.3) o
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Fo’ Mode

“Fo’ Mode ” &Rk b 2 J& e R 4ok, POdHTIF PS TR M AL (BF9 TL 4.1.2)
TAF ¥ Fo* Ayize 4156 RE St AT R B /N 9ok, 328 20 5 F0 T 1) 1] B R B ] LIS “Light Sources 328 (5
3270 K 23) 7 HHTIRE.
Adjust F-Offset

“Adjust F-Offset” 4 0] DL E H 55 5 N EERNSE S . BRGS0 aEa &

(TR R A B TR ORI, XS S AT RER A -

MESCHOR M, KB EFEN PTEEE RN IE 2R 7.

O 3T 08 A i P R 1) R e R R I8

JEJG R B

WE, sl SRS EAE S HOK (Gain) 58, KL% F-Offset #4218 A EL STl &
HeoRE Gain EE . AT Offset A /R 7E PAM “Settings” %11 (35 31 71 & 22) K-
F-Offset 1585 B

— B A

—RA—VINMOGIE, o ek,  HUiw5E 4

~PRUE G EF ki i BLANKHEEAT AT 4

-iz4T “Adjust F-Offset ”

6.3.2 Light Sources

Int. Actinic

Tt eI
Light Sources Side Panel
Int. Actinic on OFF | ON/OFF.
Int. Actinic Int. 6 ’ftff*
Int. Actinic Factor 100] “* 1 asitosa
Ext. Actinic On = | SET #AF#M (9)
i v RESN.
Ext. Actinic Int. 10 At FFRASS L
Ext. Actinic Sett. -
Far Red off| SET JEXIT
Far Red Int. 10 BHEXM
Far Red Width, s 5| EXIT
| SAT Settings > |

E23: IR
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Int. Actinic Int.
G HRFEVAY, I SET IEHCRRI, HFLEER R E, 1-12 MR EHZTHRM. ®EMN PAR
{5 B RTE “Actinic Light List” &1 (55 27 50 & 18)
Int. Actinic Factor
ZEFLL “Actinic Light List” % H ) HAx PAR {H. REGEHEN 0.5 £ 2.0,
Ext. Actinic
HME LED THIJT R, BT T, X338 LED AT AR I A& A

Ext. Actinic Int.

HMEEAL XS B L B (0.0-100.0%) 3X B £ 1R AH R ¥ 5 B2 e LAY Fh 288 LED (red green blue
white)t S [(58 5 . 140, Actinic Int=10%, Ext. Actinic Settings Red=10%, XFELLIEK: 5 i RIEIRIT 1%,
Ext. Actinic Sett.

it HEN TS5 “Ext. Actinic Settings” (41[& 24) , 454~ LED ZHIE 0-100%.2 7] 357 %,
FHRL A RO 2R B T AME A G R W E

External Actinic Settings Side Panel

LED Red (%) 10 A W

LED Green (%) 10|/ | LtTresa

LED Blue (%) jo| A& ,

LED White (%) 10 |—] 57 ANRE
- s ne3s Gl

EXIT

SET B E e
EXIT

Bl24: SMEOCIRRE
Far Red
IRA W) S
Far Red Int.
TATHEH L RRBE T A A Bt (Int Actinic.Int) A
Far Red Width, s
it [SET Jeresges, FIM LB Foo IR AR A RN (55 0 00, #5747 4.12) . FasHT

[E] M 2s-30s DL 1s JgBaforisis .,
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SAT Settings

#3151 “SAT Settings” , [SET #TJF T34 “SAT Pulse Settings” (W[ 25) . 7E 73, mILIBE

YL K A 7 1 38 P8 AR 1) 6 2035-B JLATBIADRE T, MBEGOKTUE, 3R 12 B4R E A Y
R 6000umolm™s’ HLFRIMBRE KT : Tmm, JCLFRIM-SRESIE M 60°) MR & AT i A,

BEARS AL T LA 500pmolm?s Ay AR i
SAT Pulse Settings

SAT Intensity
SAT Width (s)

Side Panel
oo

LT8R

SET

Rean
EFeerEd i
EXIT

BE RS

E25: MK E

6.3.3 Program/clock Settings

“Program/Clock Settings”>& .17 — KA ELF 1), 7 H3N5ERIILIRFET, BHE Actinic + Yield, 7

SHHZNDG L, A BN A LR T R E R A .

Clock

Clock fJJT5%, Clock fEBCE SF I AIAI [ e, EEVERI A S, (ARG A FE “Clock Interval ”

i E. EENEBE “Clock Item” H I E.

Program/Clock Settings Side Panel
Clock ON/OFF,
AT %
Clock Interval (mm:ss) o
e,
Clock Item jebF | FiSehi
Actinic + Yield SET
i THFRRE ()
IIj‘IdI..ICtIﬂH Curve AR
Light Curve EFREESHM
Y(II), Y(NPQ), Y(NO) EXIT
Y(11), NPQ, gL FACES 21

E26: Program/Clock Settings
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Clock Interval

SyoEt BN EEA SET i HEHEN “Clock Interval” , JEIL_E N8R PAZE 10s F60min 2 1] 1 % 1] B
iRg T
Clock Item

TR 74T, Actinic + Yield, 5Tk, JHIZEnT ALE Clock ¥ FEEHAT. HEiigsLitnr LA
15 S FDE 28 2 J5 34T (Light Curve + Recovery il Induction Curve + Recovery) . ZiE#H “Clock
Tem” h MBI R —A, TR BRI T, Ak [SET. ok mmE 2R X e (8
27 HHIERERE I H AR

Clock Item Side Panel

SAT Pulse A W
Actinic + Yield FraEsh B
Light Curve SET

Light Curve + R THATFRER (=)
Induction Curve é’-;:“‘ﬁ!
Induction Curve + R EE N

E27: Clock Item

Actinic + Yield

Actinic + Yield F2 /P MIZNITE AR R e (B 36 70 & 28), Jufb GIEESET ] (Width) (AT/E 5s-5Smin
Z IRV MU SRR 2 i S TT R — MEMIK e (WIEEHK Initial Pulse) o YGRS I
PHEEAN LIRS Clock [AIFEBEE MR, it SET Ard & B MK IITr/ %, B4k, et usmiz i
WIHELE “Light Sources” 11 (25 32 10 K] 23) .

I 28 AL ATDAFFAE— A Actinic + Yield FEF, IR SR 2 E BN Y4 F
Actinic + Yield WIS F& 1 (5523 71 Kl 14) .
Induction Curve

S LM ELE “Induction Curve Settings % 1 (55 36 70 & 29) FikATkE.

Delay (i 5s-10min) ff 2 I AL FRAF: A LA 23 A RD ) RIS IR 1B] (Fo, Fm &, 38 9 TU&T174.1.D)
s YR RS P kS AR ]

Width (GG 5s-10min) & G4 HE SRS I 1] 793 A 322 458 ) VA R ik e 43 B 22 1) FR) Sk 1] T B
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Length S A0 ISR AT K 2R . R, SBAOCRRSIIITE Dy “ Bk e 417 SR BLAE
A TE] B (RS 8] o

Actinic + Yield Settings START Side Panel
Width (mm:ss) 2:00 START
: F i
Initial Pulse On Actinic Light+YieldPim

e
Actinic Light+Yield® DO

(Meel M1
a v
Erasn

SET_Select item
AEWE

Induct. Curve Settings ST Side Panel
Delay (mm:ss) 1:00 ART | sTART
Width (mm:ss) 0:30| | G Mistucticn curveli
No. of Y(II) Deter. 10 (48X M15)
Add Recovery no -
-~ w
#ELTHaR
SET SET
C ST PR TR |
EXIT

E29: Induction Curve Settings

Light Curve

Feh e 7E “Light Curve Settings” % 1 (28 37 11, K 30) . JYeHiZkf®) Width f1 Add Recovery
(1) i P AR5 5 h 2 AH D

Intensity 155E ¥ B NG — M ROLP R fE Gall 1-5, XA PAR FEIEZSH 27 17,

K18 .
Length & MOGPIRIEE, JERE AT DATE 2-12 2 (A&, 1R length=5 HogE N 2, B4R G5RE
N2, 3, 4, 5, 6 195 ANROGBIREIYHAT, WE—26mhZk. SeiiZR B s 19 5 8] FHlength 26 DL width

HRIE -
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Light Curve Setl.'ings

Width (mm:ss)
Initial Intensity
Length

Add Recovery

Select (Y(II), Y(NPQ), Y(NO)) or (Y(II), NPQ, qL)

Side Panel

START

FF B ¥ A
E B AT
(M5001, W16

A W
xiFE L TEIE

SET

ANWA.
LES B2 1ihs

E30: Light curve settings

“Program/Clock Settings” & ¥.[¢ i J5 1752 Induction Curve, Light Curve fl Recovery Curve &
PR Bt 1) B AU 0 R . Bk, & (YAD), YONPQ), Y(NO)) IR T RE &4 it i 42 40 HT (1 =4

ESee

6.3.4 Sensors

FEESHL. R YD), NPQ, qL /R T4 LK NPQ S 5fil—A> PSILIE VRS ZH (qL)
1T 54T 2 A FERAER “Clock Item” (55 35 01 & 27) —#F. 2OMSHUNE XSS 11 T, £ 2.

TEE R HIERE “Sensors” 241 FF “Sensors Settings” & 1 (] 31) o IXANE FEFEIYANFHREL T 132
B BT S EEND DL MINI-PAM-IT 6 1 &2 52 F 3 PAR f2 883072 2035-B LIANE & T
FRIRAR AL (Use EXT.PAR/Use Int.PAR) . MATVESNAIMERESH X brid, ESURIEREE, Blrrfshz

HAL L, S [SET.

Sensor Settings

Internal PAR

Leaf Clip/Ext. PAR
Use Ext. PAR

Use Int. PAR
Oxygen Sensor
Load System Sett.

%

Sl—
.

X
-

>

2| seT
EXIT

Side Panel
ik W
EFTHDR

SET

AW,
THTER (H-=2i17)
HANPARGBE (Filam)

EXIT aEs+as

E31: Sensor Settings
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6.3.4.1 Internal PAR

%EFE “Internal PAR” FJLLFTFF “Internal PAR Sensor Settings” i Il (25 38 1 & 32) o XANE 72
118 MINI-PAM-II N #B ) PAR A% AR FIRAERCE K . & < 2 FTHY “Calibration Factor” , AL A/
Hb PAR (REE8. P9 B AL R 1 IE R R HE R I A R AN B0 1Y) PAR BEHUHIE . R AT @7 T A
# PAR fRKEIHE, (HYEFIAS PAR HAHEAR, AL T ILIUE S 3B R:

(D) A E T TSR E R P )

(2) ZHIRAERIBEE 5 YR E . B, ZATRSHERS 7B PAR A& EERFEE4T 3mm, IU/EHI M2

2035-B M3 CRFLSE 3mm, (i 7mm) B PAR LA A LA B PAR BRI S S 2 .
(3) HMNE PAR (L& # %R “External PAR Setting” % 11 (%5 39 71 & 34) 1 PAR iliEik#%
AIEH. RUEN B PAR LRSS T EH B — A 4 E PAR £EES: F3li%E “calibration Factor ”
(SET]i ki) BN MME R PAR 55ME (&S HH — 2.

FEE PN B PAR 158688 75 B 31— MEH2E] MINI-PAM-IT ({057 4h B PAR 2888 (2030B M2 [{JPAR

FRIRE) , BEN “RHE” , I A RIER T

Internal PAR Sensor Settings Side Panel
Calibration Factor 823 P
Calibrate > Ak LTHAN
Internal PAR 415 SET

External PAR 417 e,

EXIT
BEFERR

E32: Internal PAR Sensor Settings

6.3.4.2 Leaf Clip/Ext. PAR

“Leaf Clip/Ext. PAR” AT H H A — AR5 11 (Leaf Clip/Ext. PAR Sett, 39 71 & 33)

PAR FI PR R VRGN SN E PAR J8IE 1)1k £ DL K BB AL PAR BeE%L# (External PAR Sensor
Sett., 5539 U1 & 34) . fELAFIE I, “Channell” XS/ 2035-B & 11 PAR #4/2%35, “Channel2”
it R EE S 2035-B MMl SMA £ DAL G . PAMEIERIRIZE (Calib) FfWEEHCEAH.
B RTH—47, SRR 200 PAR A2 114

ERT, J8IE 2 (1 PAR ARSI AR &7
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Leaf Clip/Ext. PAR Sett. Side Panel
PAR > A w
Temperature 5 || 2eLTBER

-~ SET nisam

— | EXIT.

- HENGSSGERL

SET

EXIT

E33: Leaf Clip/Ext. PAR Settings

External PAR Sensor Sett. Side Panel
Channel 1 X - v
Channel 2 = JWETINS
Chan. 1 Offset | e
Chan. 1 Calib. 169 il
Chan. 2 Offset o| ¥ |erwars
EFSTHRERN
Chan. 2 Calib. 139| oet
External PAR 0 E"Er;
EXIT | Leaf Clip/Ext. PARGE
|

El34: External PAR Sensor Settings

Temperature SEELNJ2 N 2035-B Wi 7 I A SRR HE Y 285 (External Temp. Sensor Sett., 40 71
K 35) o B RS TR IR (Gain) MWEZE (Offset) o i) #HE Gain=1.00, Offset=0.
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External Temp. ett. Side Panel
Offset P
Gain A ETHoR

External Temp. SET

ARRARE,
LFRaERATN

EXIT

aEE
Leaf Clip/Ext. Tempid®

E35: External Temperature Sensor Settings

6.3.4.3 Oxygen Sensor

“Oxygen Sensor Settings” % /& Jy it — B RO A AU UL AR TE 1) o

Oxygen Sensor Settings Side Panel
Meas. Interval (s) AW
Blank Out LED T | aEETen
Calibr, Temperature SET aimA
EXIT BEE®®

Calibr. Pressure

Calibr. Salinity
Calibrate 0%
Calibrate 100%

dPhi (deg)

E36: Oxygen Sensor Settings
6.3.4.4 Load System Settings

“Load System Settings” FIUMKE ZA W E, WNE PAR BEABIRAER T (L1 2035-B i S AHE
AU E RIRHEREOD , DFDC RN AN E B 1) RSHE RBUBAFALE 2035-B MRLAN . T1Z)%4 “Load System
Settings” 1 “Load Defaults” (5 42 71 & 38) WA

6.3.5 Aux Control

PSR S R ] TR AME R . BT, & D8 N MRS A — A E

OB SR, H AT S SR E.
-~ 40 -
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6.3.5.1 Stirrer Settings

% stirrer SEHLEN PAR TG ACHR Y 1 B 1b S  BlEE 28 B WUBURE O VE A 1. —
MINI-PAM-IT (F)353E 2 I L BC . “ Stirrer Settings” 318K P A FELHARRE N T .
On/Off

LR
Speed (%)

M, Yul: 0-100%
Pre-SAT Off (s)

VALK o BT BT I Ta], S a2 i k. JEH:  0-60s.
Reverse (s)

“Pre-SAT Off” & Z B (I 18], JIE) e Iy 1) 5 1IEH AR B . Yfl: 0-10s
Interval Mode

B 7 IEM AN kb B D P A £ 25 2 46, Interval Mode 7] DLt — S5 PR$ 5 PERT 8] . Interval /& Interval
Mode MIANE SOTIRIEHE WIS H. — DRI B IS 2 | Interval Mode 25 —/NZH “Stir
Interval” SR )

YA AT 5 AR S Rl . 1, R B2 Smin, BHEFERIEESY 10min, HEFERTTEDY 1min,
IR R AR AR B IR — 235 N BEAT B 4E
Interval (mm:ss)

Interval Mode Z%: LASiHF e aa i E R HIfE, Yl 0-120min
Stir Interval (s)

Interval Mode Z%{: $#iiHERf[A], JEH 0-60min
Stir In Program

P55 f D f AR e s R, ISR B AT Bk v 23 B 23 3 307 9 Interval Mode S L)
PEPEIRIRG o 1% & RAE BRI SR AR 3T IF RIS 00 R AT

Stirrer Settings Side Panel
On/Off off a W
Speed (%) 10 N %45 b TS
Pre-SAT Off (s) 10.0 SET
Reverse (s) 2.0 o ?ﬁiﬁzwn
Interval Mode off o
Interval (mm:ss) 2:00 SET

Stir Interval (s) 50| JEXT.

Stir In Program on| exIiT SRS

E37: Stirrer Settings
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6.3.6 MINI-PAM-II Settings

S “MINI-PAM-II Settings” RJ HEAT ¢ A0 B TAEE, Ft Rk BT B 19PN 8] [RIBE i B DA
LA R MR BN E .
Ft Chart Resolution (s)

Ft REHERAT LA 0.2 5k 1.0 A2/ 25 87 125 A0/ B[] o
Auto Off (min)

YAk 4 1L 5 2] PAM 3B BT AL ] .
Backlight (%)

AR F G LED F51 5 K 3 L 1) P 203
Signal LED

MINI-PAM- [T T #E LED fIJF5% (R 28 ZRTIN—F, IEH#RAE: & 25 ST INP T, I BPaz#at;
DI —E, WK AT TR 10s N8, HLEsEEAREIRIRED -
Beeper

Beeper H15¢, B T AN AN ik v o3 A s 10 75 2
Time/Date

BEE IR H S ] S e
Load Defaults

MINI-PAM- Il W #BF7Aifi ds RAFA 43 BT, R 8 H/Erm, HRpizIs R R EARE . R
MINI-PAM- [T i} R 47 T AR BB, IBAREATHILIR—FI2HRIEAN “Yes” o “Yes” FIRXLEW B
MINI-PAM- II LAJ& (4 F IR R BRI B

MINI-PAM-II Settint,ls Side Panel
Ft Chart Resolution (s) 0.2 A W
Auto Off (min) 5 T 4 EF B
Backlight (%) 30 SET
Signal LED on[ o |merx -
Beeper on THFREN (W—atiff)
Time/Date -> SET
Load Defaults - EXIT
IRE IR
EXIT

E38: MINI-PAM-II Settings
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*® 8: BARE

Default Setting Current Setting
{saved and restored)
Measuring Light
Status On No
Intensity 6, relative unit Yes
Frequency 3, see Table 7 Yes
Frequency high Off No
status
Actinic Light
Status Off No
Intensity 6, relative unit Yes
Factor 1.00 Yes
PAM Signal
Gain 1, relative unit Yes
Damping 2, relative unit Yes
Far Red Light
Width 5 55 Yes
Intensity 8, relative unit Yes
Saturation Pulse
Intensity 10, relative unit (= Yes
5000 pmol m2 s,
Width 06,5 Yes
Program Actinic Light and Yield
Actinic light width 30,s Yes
Initial Pulse Yes Yes
Program Induction Curve
Delay 40, s Yes
Width 20, s Yes
Length 12 Yes
Program Light Curve
Width 20,5 Yes
Intensity 3, relative unit Yes
Length 8, light steps Yes
Clock
ltem Saturation pulse Yes
Interval 60, s Yes

_43 -

EEER: www.zealquest.cn P www.zealquest.com


https://www.zealquest.cn
https://www.zealquest.com

*® 8: BARE

Default Setting Current Setting
(saved and restored)

Hardware
Signal LED status  On Yes
Beeper status On Yes
Automatic power 15, min Yes
down
Background light 60% Yes
Graphics
Fichart time reso- 0.2, s/dot Yes
lution
External Light
Status Off No
Total intensity 1% Yes
Red LED 10% Yes
Green LED 10% Yes
Blue LED 10% Yes
White LED 10% Yes
Stirrer
Status Off No
Speed 10% Yes
Pre-SAT off 10,5 Yes
Reverse 0s Yes
interval mode Off Yes
Interval 2, min Yes
Stirring interval 55 Yes
Stir in program Off Yes
Fo' Mode
status Off Yes
PAR Sensor
Status Internal No
Mark
Character A Yes
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6.3.7 Memory

Memory % 11 ¥E 77 1k MR A0 B (Datasets) [IMER. rSTF IS, 753X B AT LLAE 7 v ALk ol
SISO F12E . 4 BIE T 5 LR B DRI B 28 B 11 PR e, AUBEHESMLE (24 T 15
RSefZE (25 UK 16) « WAMERANE T, AT LUSEEMicat, Bl U sk S (0 bRic .

Memory Side Panel
Datasets » - v
New Record > xS LTBaR
Mark Al 4 e
FRA (WDMIT

Record No. 68| o |=itraman
Measurement No. 185 EXIT

SET | Emsma

EXIT

E39: Memory
6.3.8 Info

“Info” (55 45 51 K 40) SA VUSRI T3 M E, Horbh =4S SRR S ARG .
MINI-PAM- Il $2 B 2 A A5 1 -
Sensors 1| H /& 8% 5] MINI-PAM- 1T _E (£ 23 15515
Firmware ‘7R [ 2& MINI-PAM- IT [& 441417 515 F0 H #1145 B .
EVUANIRTT (warnings) L5 2 MINI-PAM- 116 5 3 15 LA iR

Info Side Pane:
MINI-PAM-II = a v
Sensors - AL TEshe
Firmware > SET. ey
Warnings > EXIT e E5M

E40: Info
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6.3.8.1 MINI-PAM-II Info

“MINI-PAM-11 7 & FHR R SETHE, A7 “V7, R YATHERERT 7.0V, dHERECHEFER,
U RABAEANTE R ZR AT 0 T RS A, 7 SR A0 % F e .

AT P HAd Y — 2845 B

(D) WA, WSS

(2) SN, [F5l%5;

(3) HE (SAT) , FTIEFIRKM AR R R (V)

(4) AMEERE, it MINI-PAM- 11 78 BIERCES (R (V) 5

(5) HJE, Zom HAT MINI-PAM- T AERT R (A) 5

(6) % (LED) , Jtftots LED i ('C) .

MINI-PAM-II Info Side Panel
Hardware Version 1 a v
S/N PYAC0054 |~ | xutTsae
Battery Voltage (V) 7.4 EXIT
Eatter‘f' {SAT} {V} 6,871 WEMInfo
External DC (V) 11.9
Current (A) 0.04|—
Temp. LED (°C) 23.6

EXIT
Operation Time (h 15

E41: MINI-PAM-II Info
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7 MINI-PAM-1I/B & Z #1#%

7.1 RGEALER
7.1.1 8T

WEYE: MINI-PAM-II/B Y N LED (470 nm) , Y658 (20 Hz) =04 pmolm?s™. 5 & 25 i
ZEMARHE RN GRATERAN S BRE IR 100 #52%, TECHABGRbRHER E A 0.05 pmol m?s™ .
JeAb . WOt LED, & AGESEHE 3000 pmol m? s, Ak K% # 6000 pmol m™ s,

WLLG: KPIEME 735 nm .

E5HM: 2>610 nm, PIN-YEHL AR, A KIBIE v FIBUHOCES .

BoEEeE: SM INAE, JRALEIT 27000 YRR M A7 ik 23 18] o

BIR: 160%104 745 (78mm*61mm) 3%/ B (S BB, W,

W . JEFEEC, USB ZRE:, AMEediBe, 2035B Mgz, 4Bhik&E:r, 12V DC MBI,
BHYR: WE 1.2 V2Ah il n M (5 HE Eneloop), fFi#FEEATSERL 1000 K& T =& (yield) W&E. 75
i s, — BURHRR TAER AT E3h26HL. 000190101101 HLith 78 HL #%(100 to 240 VAC, 50-60 Hz, 0.35
A), TN 1-8AA/AAA HIRFR IS, A MINI PAM-IUN #2445t 12V/5.5A HJREHEL .

BB 0-40 $RIKE.

RsfF: 172cem x11.2cem x 7.6 cm (KxBEXFE)

BE: 1.5kg (AUSHHD .

LEAF CLIP/ALX 1/AUX 2

1 GND

2 Senal Clock
# 9: Pin Assignment 3 ?%nﬂlgitt;”
when Looking at
Optoelectronic Unit. SYMNC

1 GND

2 SYNC

3 RS485A

4 RS4858B

5. Volage outpul of current power supply (line or batlery)

EXT.DC

i -

2 GND

3+ 12V Input

COMP 2/ COMP 1

1.+ 5V Output (=4 of LEAF CLIP)
2 Voltage output of current power supply (=5 of SYNC)
3. RSZ32TxD
4 RS232RxD
5 GND
47 -
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7.1.2 MINI-PAM/F 4F

Bit: T0um BELTAELN, WREZE, Rinth AEWHIENCE, B .
JR~F: ATHER 5.5mm, #MTFRSE 8mm, KJE K% 100cm.

HEE: 180g

7.1.3 MINI-PAM-II/N E33E

I\ 100 to 240 VAC, 50 to 60 Hz
#H: 12VDC,55A

R~F: 13cecm x5.5cm x3 ecm (KxFExiE)
BRE: 350g (BEFL)

7.1.4 000190101101 EBjthFEEE S

I\ 100 to 240 VAC, 50 to 60 Hz

Bl 12VDC, 1.0A

BB 0-40 R ICE

R~F: 17.5cm x10.5 cm x3 em CKex B8 x75)
BHE: 310g (BEL)

7.1.5 60°{Hi F EEESH 32 2010-A 60

Wit o HOLAFEE A imm FERILEEM %, R5F 5.5em x 1.4 em (Kx i)

7.1.6 HAbFi

AR NS I, 7 OB A SRR3R A

I T 5.

FHLHE

7.1.7 WinControl-3 ¥4

F2FF: WinControl-3 R Gt A K IR 7 & 7 i v SEH LR ML 38 58 S &, SR ECHCE Aoy A7 i 4
ff). ¥F Windows XP/Vista, Windows7+8 32 {7l 64 {7,

ORIk HT: ESH: Ft, Fo, Fm, F, Fo, Fm. @il 2035B M-Il PAR, MR, HIXHEE,
WHSE: Fo, Fv/Fm, Y(II) (558 PSILECRFA RO 8D , qL, gP, gN, NPQ, Y (NPQ),
YNO)FI ETR (HEFsdidi=) .

WEERF: AEWMUSTRFIECIASE o, L, ETRu. MHH.

BEEWI: USB

7.1.8 EARRER

AFEZR. 0.8 GHz ] RAM, 512 MB WAffE. 1024x600 15 & B4 #%, #2110, USB2.0/3.0.
BERS: ik Windows XP SP2/Vista/ Windows7 A1l 8.
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7.1.9 MINI-PAM/T =378

wit: @b Eflfbiik .
R~F: 50 emx34 cmx20 cm (x5 x5y)
HE: 3.8kg

7.2 Bt

7.2.1 2035-B 3%

Wit: 2035-B Mt (1) MINI-PAM/F JGEFHCE A1 (2) FEdhIe, 3 B R4 4T 915 nl LAY A3
Mo e BIE - SREE T — AN B L EKEDEN R JaeFom 50 & X (B FRMERE 2598 mm.
HLF M ETFIH R 60°FH . I i AL B3 e A & DI R 77 o VRS A5 IR e B Y I B B X3 3em
AL E . N B O IRAF A IR RS v A o Rk b v DAIE I3 sl R Hc L RS 5 MR AL — A BRI
AR AN O

WEDCE AR : LS-C HTE&ZF MM PAR W&, JEEA 0-7000 pmol m-2 s-1, HRMEN HAH-30° F
+30° 1 AT BERIEAT REZARIE, WEHCKES .

M. BA%, 272 0.1mm, JRBIRE-20%+60°C

AR IRES: 0P RIR AR B A L, MRS 0 - 100% FEGHE B .

BJR: MINI-PAM-II #fi B2 (5 V/10 Z%)

HAKE: 180cm

AMERSE: 16 cmx5.7 em (KD x8 em (k) (KxBExim)

BE: 250g (&L

7.2.2 BEIER ¥ DLC-8

Beit: 7B Rl A A AR

AFERSF: 6.5cmx2em (FK) x 1.5em (F]eK) KexFwxE)

HE: 36¢g

7.2.3 {EER=FIZE ST-2101A
FHT- 22238 2035-B 3%,

BB A[AYEE 24cm-87 cm

HEE: 400g

7.2.4 90°AIEHLEF 2030-B90

2035 B M-, ¥ MINI-PAM G4 E 2 — e fE s, 5M R E 90°,
7.2.5 {FF MINI-PAM/F1

AMEARN 2mm, K 1.5m. GFEHFEED] 2035-B HRERC .
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&R0k

BiERIR: JEA1ERRREndnote iR E
[Fi5#3EKIE: Google Scholar

1. Jiang Q, Ma X, Gong X, et al. (2014) The rice OsDG2 encoding a glycine-rich protein is involved in the regulation of
chloroplast development during early seedling stage. Plant cell reports: in press. [MINI-PAM] [ L fiE K24

2. Wu N, Zhang Y-m, Downing A, et al. (2014) Rapid adjustment of leaf angle explains how the desert moss, Syntrichia
caninervis, copes with multiple resource limitations during rehydration. Functional Plant Biology 41: 168-177.
[MINI-PAM] [ BB Bk m AR 255 AT 5 BT

3. Zhang F, Tang W, Hedtke B, et al. (2014) Tetrapyrrole biosynthetic enzyme protoporphyrinogen IX oxidase 1 is

required for plastid RNA editing. Proceedings of the National Academy of Sciences: in press. [MINI-PAM] [+
R EBC T 5

4.Zhu C, ChenY, Li W, et al. (2014) Effect of herbivory on the growth and photosynthesis of replanted Calligonum
caput-medusae saplings in an infertile arid desert. Plant Ecology 215: 155-167. [MINI-PAM] [} [E 5} 2 ¢ 5k

A A5 M EEE AL BT

5. J&E, M, R (2014) =S A RS EO LA E AR B A R ORI R, #eiE sk 33: 81-89.
[MINI-PAM] [ IR Bt e o AT 5 ]

6. Dou Y, Wang B, Chen L, et al. (2013) Alleviating versus stimulating effects of bicarbonate on the growth of Vallisneria
natans under ammonia stress. Environmental Science and Pollution Research 20: 5281-5288. [MINI-PAM]
(A5 R

7.Du N, Wang R, Liu J, et al. (2013) Morphological response of Vitex negundo var. heterophylla and Ziziphusjujuba var.
spinosa to the combined impact of drought and shade. Agroforestry systems 87: 403-416. [MINI-PAM] [1l1 %<

K]

8. Hao X, Li P, Feng Y, et al. (2013) Effects of Fully Open-Air [CO2] Elevation on Leaf Photosynthesis and Ultrastructure
of Isatis indigotica Fort. PloS one 8: e74600. [MINI-PAM]  [1LiPEAb K2, H EAOL AL B SE 5 T R 8k &
WHF AT

9. Huang X, Ma JX (2013) The influence of ground biomass of Populus euphratica on the soil respiration rate in Tarim

river basin, Xinjiang, China. Journal of Food, Agriculture & Environment 11: 933-936. [MINI-PAM] [ E 2~
Pt 57 8 A 2 5 s BRI ST T

10. Liu F, Pang S, Chopin T, et al. (2013) Understanding the recurrent large-scale green tide in the Yellow Sea:
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14.
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16.

17.

18.

19.

20.

21.

22.

temporal and spatial correlations between multiple geographical, aquacultural and biological factors. Marine
environmental research 83: 38-47. [MINI-PAM] [+ &£} 22 5 g6 7T AT

Liu X, Zhai S, Zhao Y, et al. (2013) Overexpression of the phosphatidylinositol synthase gene (ZmPIS) conferring
drought stress tolerance by altering membrane lipid composition and increasing ABA synthesis in maize. Plant,
cell & environment 36: 1037-1055. [MINI-PAM]  [1l1 4 K 24]

Lu H, Xue T, Zhang A, et al. (2013) Construction of an SSH library of Pinellia ternata under heat stress, and
expression analysis of four transcripts. Plant Molecular Biology Reporter 31: 185-194. [MINI-PAM] [ LIfivE

K]

Yang M, Sun F, Wang S, et al. (2013) Down-regulation of OsPDCD5, a homolog of the mammalian PDCD5,
increases rice tolerance to salt stress. Molecular Breeding 31: 333-346. [MINI-PAM] [& H K%7]

Yuan J, Tan X, Yuan D, et al. (2013) Effect of Phosphates on the Growth, Photosynthesis, and P Content of Oil Tea
in Acidic Red Soils. Journal of Sustainable Forestry 32: 594-604. [MINI-PAM] [dbnibfolloka:, shEgkill k2]

Zheng Y, Nitin M, Wang L, et al. (2013) Early detection of squash silverleaf and chemical control of Bemisia tabaci
using imidacloprid. International Journal of Pest Management 59: 10-19. [MINI-PAM]  [#iLIfivE k2]

Arrom L, Munné-Bosch S (2012) Hormonal regulation of leaf senescence in Lilium. Journal of Plant Physiology: in
press. [MINI-PAM]

Beckmann M, Hock M, Bruelheide H, et al. (2012) The role of UV-B radiation in the invasion of Hieracium pilosella -
a comparison of German and New Zealand plants. Environmental and Experimental Botany 75: 173-180.
[MINI-PAM]

Chiwa M, Matsuda T, Nakatani N, et al. (2012) Effects of canopy N uptake on foliar CO2 assimilation rates and
biomass production and allocation in Japanese red pine seedlings. Canadian Journal of Forest Research: in
press. [MINI-PAM]

Corcoll N, Bonet B, Morin S, et al. (2012) The effect of metals on photosynthesis processes and diatom metrics of
biofilm from a metal-contaminated river: A translocation experiment. Ecological Indicators: in press.
[MINI-PAM]

de Vera J-P (2012) Lichens as survivors in space and on Mars. Fungal Ecology: in press. [MINI-PAM]

Dini-Papanastasi O, Kostopoulou P, Radoglou K (2012) Effects of seed origin, growing medium and mini-plug
density on early growth and quality of black locust (Robinia pseudoacacia [L.]) seedlings. Journal of Forest
Science 58: 8-20. [MINI-PAM]

Eldridge RJ, Hill DRA, Gladman BR (2012) A comparative study of the coagulation behaviour of marine microalgae
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27.

28.

29.

30.

31.

32.
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Journal of Applied Phycology: in press. [MINI-PAM]

F.J. Sanchez, Mateo-MartiE, Raggio J, et al. (2012) The resistance of the lichen Circinaria gyrosa (nom. provis.)
towards simulated Mars conditions - a model test for the survival capacity of an eukaryotic extremophile.
Planetary and Space Science: in press. [GFS-3000, MINI-PAM]

Gao Y, Li D (2012) Detecting salinity stress in tall fescue based on single leaf spectrum. Scientia Horticulturae 138:
159-164. [MINI-PAM]

Gao, Li D, Chen Y (2012) Differentiation of carbonate, chloride, and sulfate salinity responses in tall fescue.
Scientia Horticulturae 139: 1-7. [MINI-PAM]  [A b4 A2

Granath G, Strengbom J, Rydin H (2012) Direct physiological effects of nitrogen on Sphagnum: a greenhouse
experiment. Functional Ecology: in press. [MINI-PAM]

Hawes |, Lund-Hansen LC, Sorrell BK, et al. (2012) Photobiology of sea ice algae during initial spring growth in
Kangerlussuaq, West Greenland: insights from imaging variable chlorophyll fluorescence of ice cores
Photosynthesis Research 112: 103-115. [IMAGING-PAM, MINI-PAM]

Huang J, Silva EN, Shen Z, et al. (2012) Effects of glyphosate on photosynthesis, chlorophyll fluorescence and
physicochemical properties of cogongrass (Imperata cylindrical L.). Plant Omics Journal 5: 177-183.
[GFS-3000, MINI-PAM]  [#i{LIMiyE k2%

Izumi M, Tsunoda H, Suzuki Y, et al. (2012) RBCS1A and RBCS3B, two major members within the Arabidopsis
RBCS multigene family, function to yield sufficient Rubisco content for leaf photosynthetic capacity. Journal of
Experimental Botany: in press. [MINI-PAM]

Kang EX, Luo JJ, Qiu HZ, et al. (2012) Effects of Low Temperature and Light Stress on Gas Exchange and
Chlorophyll Fluorescence of Pumpkin Seedlings. Advanced Materials Research 450-451: 537-542.
[MINI-PAM]  [H ARk K 2]

Krause GH, Winter K, Matsubara S, et al. (2012) Photosynthesis, photoprotection, and growth of shade-tolerant

tropical tree seedlings under full sunlight Photosynthesis Research: in press. [PAM-2000, MINI-PAM]

Lausch A, Pause M, Merbach [, et al. (2012) A new multiscale approach for monitoring vegetation using remote
sensing-based indicators in laboratory, field, and landscape Environmental Monitoring and Assessment: in
press. [MINI-PAM]

Lou H, Hu Y, Zhang L, et al. (2012) Nondestructive evaluation of the changes of total flavonoid, total phenols, ABTS
and DPPH radical scavenging activities, and sugars during mulberry (Morus alba L.) fruits development by

chlorophyll fluorescence and RGB intensity values. Food Science and Technology 47: 19-24. [MINI-PAM]
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Lu H, Lou H, Zheng H, et al. (2012) Nondestructive Evaluation of Quality Changes and the Optimum Time for
Harvesting During Jujube (Zizyphus jujuba Mill. cv. Changhong) Fruits Development Food and Bioprocess
Technology: in press. [MINI-PAM]  [#fVLIfTE K2

Lu H, Xue T, Zhang A, et al. (2012) Construction of an SSH Library of Pinellia ternata Under Heat Stress, and

Expression Analysis of Four Transcripts Plant Molecular Biology Reporter: in press. [MINI-PAM] [ 1bJfiE K
]

Madrid EN, Armitage AR, Quigg A (2012) The Response of Photosystem |l to Soil Salinity and Nutrients in Wetland
Plant Species of the Northwestern Gulf of Mexico. Journal of Coastal Research 28: 1197-1207. [MINI-PAM]

Matsui K, Sugimoto K, Mano Ji, et al. (2012) Differential Metabolisms of Green Leaf Volatiles in Injured and Intact
Parts of a Wounded Leaf Meet Distinct Ecophysiological Requirements. PLoS ONE 7: €36433.
doi:36410.31371/journal.pone.0036433. [MINI-PAM]

Morais LE, Cavatte PC, Detmann KC, et al. (2012) Source strength increases with the increasing precociousness of
fruit maturation in field-grown clones of conilon coffee (Coffea canephora) trees. Trees - Structure and
Function: in press. [MINI-PAM]

Moyes AB, Castanha C, Germino MJ, et al. (2012) Warming and the dependence of limber pine (Pinus flexilis)
establishment on summer soil moisture within and above its current elevation range Oecologia: in press.
[MINI-PAM]

Oelze M-L, Vogel MO, Alsharafa K, et al. (2012) Efficient acclimation of the chloroplast antioxidant defence of
Arabidopsis thaliana leaves in response to a 10- or 100-fold light increment and the possible involvement of
retrograde signals Journal of Experimental Botany 63: 1297-1313. [GFS-3000, MINI-PAM]

Onofri S, de la Torre R, de Vera J-P, et al. (2012) Survival of rock-colonizing organisms after 1.5 years in outer
space Astrobiology 12: 508-516. [MINI-PAM]

Park S-H, Jeong JS, Redillas MCFR, et al. (2012) Transgenic overexpression of UIP1, an interactor of the 3'
untranslated region of the Rubisco small subunit mRNA, increases rice tolerance to drought Plant
Biotechnology Reports: in press. [MINI-PAM]

Peng L, Fukao Y, Fujiwara M, et al. (2012) Multistep Assembly of Chloroplast NADH Dehydrogenase-Like
Subcomplex A Requires Several Nucleus-Encoded Proteins, Including CRR41 and CRR42, in Arabidopsis.
The Plant Cell 24: 202-214. [MINI-PAM] [ [ERFHEBEAEI T 52 5T]

Quigg A (2012) Comparing the ecophysiology of four tree species growing in the coastal temperate rainforests of
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56.

Prince William Sound, Alaska. Trees - Structure and Function: in press. [MINI-PAM]

Rascher U, Freiberg M, Littge U (2012) Functional diversity of photosynthetic light use of 16 vascular epiphyte
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