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anmndey Ngneanuuuindmiuldnulunipauy wminsusesiiaioaas Plant leaf chamber

=

wanzaslunislda wazshhminliiu 10 Alandy

0.2.2 §issuumavhameneiesilifanisuanuamfeandueulaoonles (CO,) war
gaeta (H0) seuinsusssmanululdf Tuguuuueeaszuudin Open system) wieszuuia
(Close system)

4.2.3 m3tarmiveulasenlas (CO,) fisroaundon il ;
4.2.3.1 Tszvumstarrnivaulaeenlas (CO) A Infrared gas analyzer WaBANIN
4.2.3.2 drmsiansuandsumivalaeeniss (CO,) ) sewisluluazussene

Tunasifu ldeg9es 2,000 ppm w3 asuidudanuaenislfedrales 2,000 pmol mol!

$#I0ANIN
4.2.3 3 AaaanIo M SLENLeEi IR NULINA MBS wazB ualun153n (Resolution)

gasUSinmanduaulaeenlas (CO,) loliAu 1 ppm wiaweudlinmizenialdlidiu 1 umol mol”

WoRNIN
4.234 finmsusuiisuagud vesens Uaulﬂaan”lm (o) Tussuulduuud alugi@

(Automatic) S anuufIuaLes (Manual) %38fnT

4.2.4 ns¥aAINsANEY (HZO) fisazien il
4.2.4.1 ﬁizwn’lﬁﬂﬁhﬂﬁmﬂﬁ:ﬁ (H,0) Whawuu Two highly accurate, laser —-trimmed

humidity sensor ¥3 auuy Absolute, non - dispersive infrared gas analyzer #3 ®WUU Humidity

Yoo 2L i/




4.2.4.2 $ramsianisaei (H,0) sywindlulivasussemea annsadaldluga
hitfaundn 0 - 75 mbar wiauisudud nuuaend sglsidoanin 0 - 75 mmol mol’ wialivieendt
Joay 20

4.2.4.3 auanunsnlunisuenuega1uagiduad sauang e (Resolution)
0911501617 (H,0) 18 lsiiin 0.1 mbar vIawisurdus nmisewilsléliiy 0.001 mmol mol ! v3e
alalifiu Youae 0.10 WS

4.2.5 M3InAANILLEN (Photosynthetically Active Radiation: PAR) fiswwasdonadsil
4.2.5.1 fvamyinatmnadauas alsddeunin 0 - 2,500 umol m? sec!
4.2.5.2 riaAeuidiunasduuuu Silicon photocell w3puU Silicon photodiode

W30uUU Filtered GaAsP-photodiode w3afinia

o

4.2.6 My¥argmaiives Chamber (Chamber temperature) d5uaziden ¢l
4.2.6.1 Hrsmsiaagumgil sswing 0°C s 50°C wisdind1.-
4.2.6.2 fIr¥aAngamndl 1uwuy Precision thermistor WiBWUY Thermistol
3Bl UU Thermocouple #38AN
4.2.6.3 AAIgnees (Accuracy) TunsinAnguugil laiiu + 0.5°C
4.2.7 meindngamgiivesiulagnss (Direct leaf temperature) fistsasdun #il
4.2.7.1 Yrmsiamgumgivesu sewing 0°C fis 50°C wislslfaundn + 10°C
Pnanmswadedluvaisiu visfni
4.2.7.2 v ¥asnanmgiveslu 1Wuwuy Themistor ¥30nNsAMNNAEBTIUL
Enercy balance #3auuy Manually positioned thermistor #3BLUUU Type E fine-wire thermocouple
W3BLUU Infrared sensor W38N
4.2.8 NSAIUANENINLINGEN (Automatic environmental control) WiamsimeAsnsn
msdnassinaesity asnsafmuasmiuusmdnidiasnssenummhin fineasden fl
4.2.8.1 nsfmuaaIndudussansuailaeenian (CO,) nelu Ehamber
litlorndn 1,500 ppm visawieudusnmizewiisidlitiosndt 1,50 pmol mol ! wiainn
4.2.8.2 msmuuamadungs (PAR) laliithaini 2,000 pmol m? sec’!
4.2.8.3 ATIAMUAALTILEY (PAR) siasuva duaseiln Blue-red LED array
w59 wiin RGB LED array 38 White LED array ¥3a/ni1

4.2.9 nmsUszananateyadnay viansuansteyaiiunuunsiw (Graphic display)

e ]
WInmnan

&

4.2.10 9puanana (Display) fiswazidun fadl

4.2.10.1 $UvABLARINE Wuwuy LCD visafnm

yl?m W 3%{‘3 N/ Z

-



4.2.10.2 Amnsifiweiftannsoinld Tagansninidonquuoouansua w3890
vuvindaya 19u Cref (CO, reference), C'an (CO, analysis), AC [Delta CO, (Cref - C'at)], eref
(H,0 reference), e'an (H,0 analysis), Ae [Delta H,0 (e'an - eref)], Qi (A1 PAR U310 Leaf surface),
P (Atmospheric pressure), T, (Leaf chamber temperature), A (Photosynthetic rate/ CO, assimilation
rate/net photosynthesis) wae E (Transpiration rate) Wusy
4.2.11 mstuiindeya finvanden dail
4.2.11.1 fisguumsyuiindeyauuu SO card N3 auuy Flash memory NI BUUL
Internal flash RAM #38fnIn
4.211.2 msvuiindeyaannsatiufinlduuudnlui® (Automatic) visuuuimuaies
(Manual) :
4.2.12 fluvdmdsenlwihuuunseuanss Inslduunmas Lithium-ion
4.2.13 nn3anslouteyaginiselsvanana Wuma RS232 wiauuy USB connection
vidauvuaedygnn R) - 45 Ethernet ¥3owuu IP/TCP Network ©5oRni
4.2.14 flgunsalusznau (Accessories) fsniusianisU fiifien wu Plant leaf chamber,
WiaFua1n1A (Air probe), 4a CO, cartridge, ﬁmuumma‘%uamﬁwﬁm, pwadmsuiasupialulyl
wagnszilldinisanazgunsaidmiuufiRnuaasu sy
4.2.15 figilansldnuaiunwdainguiieniwiing
swamﬁﬂﬂﬂmﬁ’nﬁmzﬁLauas’fau{‘luiwafzLﬁﬂﬂqmﬁnwmxma&ofﬂn'i']muﬁﬁqﬁ'nmumwg?m
NNSIEATAAUA WIBANT

5. AYSENBUSY

5.1 fuedesalviimsiinevsunmslinuuaznisqua Snvunsaimalasims+ sgraos 1 Ads

(7]
a v “

Tnounazas maaui‘]’wu*mpg’,’lfﬁ’w%’unﬁsamuhj'sffaan'i'1 5 AU Laszezalitesnin 2 Yu laudas
& 7]

asouAguilanInsldinvadlasainig.

Y o ° e vvd a o '

5.2 r,gmsJmaamtaua‘mamasmmgﬂqum'{n’]naum'LmQwawmmﬂmm'}mﬁwaunm
o ] i [ = d' b2 Vo Ca Ucf 1 o =Y

mskneusitesatoy 15 Ju mniimswdsuuvanludoslasumadiureuinggonoudiiunis
1ma‘naazz,§'ijé’ngmmsﬂﬂamu Usenaune

5.2.1 Tanuseasd ¢

5.2.2 ¥dansHnausy

5.2.3 A8nsHnausu

5.2.4 1ONA1SUIENOUNISHNBUTH

" W?@g% 114




5.2.6 wavBunduy (i)
& & o o <
viall daeeaasunlasneasdsauas guuuunstineusuldnsmnsmangd
L% & o 4 o vd
5.3 liviestineusuvesffte Wuamuiteusy vienwiidaiurey
v & Yo a iqv . dd o v oo v ia > L
5.4 geiugiuinveualddsifordestunsiineuss Tun dnens ewnsnaneiu awnsin

3 o o L i & ¥ [ P o a & o ¢ o
winswinieadas wnanslunistineusy wieAlddredulaiiindu saensudamgunsaiildly

MIkNoUTY ¢

“ l‘-&‘ LA )
5.5 guwdusedlifetuiinamuagiflelunisinousa

6. AAUALIATHINDUNED)

Amuadssauianniely 120 Ju dudaanTuasuudygn

7. vianinaailun1siatsandndandaidue
7.4 fi"mumﬁ’md’m*um%fmﬁ’ﬂ'lumﬂv’f%Lmuwm'mnmsﬁmmuazmmﬁﬁmﬁa’bﬂu
msUssdiunsiansandndendetaus fail
- INURSIAN r‘hmumﬁmﬁn%’a&az 30
N Sumimiindesay 70 _
7.2 nasiaunmeade 7.1 Rensanideninusinaninmin Ussnaume datauedumate
mspusunMsidnugunsal Mssulssiuwagmsuinsndsnseg il
Ity Usgnause tz'imauaéﬁuwmi‘maaLﬂ‘?'mi’ﬂﬁ'ﬂéﬁﬂu’tuﬁ‘jﬁ (Plant
water status console)
susmimiin¥esas 20
Toauasumativsnaerindnsnsdauaeiuas
Y93 (Plant Photosynthesis system)
fmuathuiinderas 35
nseusunsldugUnIal
Swumihminderas 5
nsFulseiuamnUIMsuamsIe
Swumiminderag 10
iy Souaz 70
7.3 fvuanasinisRansangeslunislfesuuuvosusaunusigunmamde 7.2 wasisnng

Usziiiu wiennsidasuuunssusazinudiges lnefiansanldasuuainienansigoudeiauodua
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7.3.1 Yolauanumaiinvauniavindndinluluiy (Plant water status console)

7.3.1.1 AENLNS0UDSENANITO ALY Jouaz 5
AT ATMUY
AMHENNVBIANANITMATIRY HoBniwSewiiu 35 uis 0.29
AMUANIOVBIANANITOTUAMGIAY 36 - 40 VIS 0.58
ANATLITNUBIANANTITOUAILTIAY 41 - 45 U3 0.87
AMANLNTNVDIANANTOIAINSIAY 46 - 50 U5 1.16
AMNEANINTOYDINANITOAIMTIAY 1INNTT 50 UG 145
7.3.1.2 m1uaseealunIsuAILIey Joudy 5
GRHEEGER ATIY
‘ ANaEIBEAlUNSBTUALSIAU 1NN 0.5 Uns 0.29 |
| aaegBesluniserudiuasiu 0.41 - 0.5 uns 0.58 |
| rwanBsluniseiudusty 031 - 0.4 U1 0.87 |
ANUASLEEALUNTEUALTIRY 0.21 - 0.3 U135 1.16
| arsadsluniseuAseiy desndiviawiniu 0.2 w3 1.45
7.3.1.3 auaansolunssesiumsyhaumasviing Jouay 5
: ANUEHITE ALY
- AMUEILNFlUN13IBITUNITYINURUY Pounds per square inch (psi) 0.29 ;
ipuuuLS (bars)
LA uanNnsalun1s BT uMINNIuLUY Pounds per square inch (psi) . 0.58
WaZLUUUNS (bars) | ¢
- AmEnu9alun13999TUnsnIuRuY Pounds per square inch (psi), 0.87
' (bars) uagmhedududusn 1 wie |
AHANNISORUNITIBITUNISHNIUULUL Pounds per square inch (psi), ; 1.16
¥ (bars) uasvtheduindiudn 2 mie
AN TATUNNTIBITUNTYINULUY Pounds per square inch (psi), | 1.45

U135 (bars) LagvinudURLALDN 3 Wiae

g

A7 98
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7.3.1.4 AuQNABa (Accuracy) U84 Gauge Souns 5

ANAIGNADY AZLUY

ALNIDY (Accuracy) U9 Gauge 11nn1 ouaz 0.40 Accuracy %38 0.29
NI feeae 0.80 983 Full scale

AIYNETBY (Accuracy) Uee Gauge Souaz 0.31 - 0.40 Accuracy 3B 0.58
| §ouay 0.61 - 0.80 vas Full scale

ATGNEBY (Accuracy) 184 Gauge $ovas 0.21 - 0.30 Accuracy ¥3e 0.87
| Sawag 0.41 - 0.60 ve3 Full scale

~ANQNEBI (Accuracy) 184 Gauge ¥ouas 0.11 - 0.20 Accuracy 3o 1.16
Jouaz 0.21 - 0.40 vas Full scale

ANuNPeY (Accuracy) ¥Be Gauge Wewnimiewiiy fpway 0.10 1.45

Accuracy w39 tagninwiawiniu sasay 0.20 ¥4 Full scale

7.3.2 Yalauanumailareun’ eaindnsinisdaaswiuasuosie (Plant Photosynthesic
‘.'

systein)
7.3.2.1 aAnuannsansiansuanidsuarsuerlasenlad (CO,) sewinaluls
wasussEINAluTRETY Souaz 5
AUAZDYN Y
| prsassaestaansiansuaniuisuaisveulaeanled (O, seming 0.30

0 - 2,000 ppm %38 0 — 2,000 pmol mol!

AiaLB eI M Iamswanidsunsusulasanied (CO,) seuing 0.60
© 2,001 - 2,500 ppm %38 2,001 - 2,500 pmol mol™

puaniBeavesgsnsianisuanidsuasueulasenlet (CO,) st 0.90
12,501 - 3,000 ppm 38 2,501 - 3,000 pmol mol’

ansazdenvasnsianswanidsuansusulasenle (CO,) sewing 1.20
3,001 — 3,500 ppm 38 3,001 - 3,500 pmol mol*

AmuaziBanvasinamsiansuanidsumiveulaeente (CO,) 1nnin 1.50

3,501 ppm U wie winndn 3,501 pmol mol ! fuly

ey

~:‘_'—-__9
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7.3.2.2 AruaEninsomsinAAdiig (Photosynthetically Active Radiation: PAR)

Souae 10
AUAZLELA azuy
AMUALBEATDIIWMIIAAAIUVLLEAS 0 - 2,500 umol m? sec’! 0.50
ANLAZLEEAYDITIINTIRAIANMDHLENNNTN 2,500 pmol m? sec! 1.40 i

7.3.2.3 anuannialunsiaagumngiives Chamber (Chamber temperature)

fouay 5
| AUENTE AZIUL '
| Famsinangamgilues Chamber s8w31a 0°C s 50°C 030
| Frmsindgungives Chamber ¥ming -5°C fla 55°% 0.60
drmsiadngumgiinas Chamber syming -10°C fa 60°C .
a5 iargrmgiives Chamber founin -10°C fis smnth 60°C 120

7.3.2.4 arnanunsalunisivuaaiaududueesnisveulaeenlas (CO,

el Chamber §ovay 5

| ANETO ATIUY

Mt vuaAIALddy sEWing 1,501 - 2,000 ppm w3 1,501 - 0.30
i 2,000 umol mol!
| smsimueaim gy seuing 2,001 - 2,500 ppm w3 2,001 - ; 0.60 ’
‘ 2,500 pmol mol! |
dmsfimuadim gy 583 2,501 - 3,000 ppm w3n 2,501 - 0.90
3,000 pmol mol™!

P2NISAMLAAAMUTNTL 581N 3,001 - 3,500 ppm 3o 3,001 - | 1.20
3,500 pmol mol! ‘

gemsrnvuadeIdadl 11nna 3,500 ppm ¥ie 3,500 pmol mol ! 1.50

il

—
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' o = v W o <4
7.3.2.5 Ansfiweifiannsodald 1ngannninEenguuIsRaEnINg WiaaInnis

Juiindeya Sovay 10
AMNITILNDS AZIUY L
Atmospheric pressure, Photosynthetic rate wag Transpiration rate 0.30 f
Atmospheric pressure, Leaf Chamber temperature, Photosynthetic 0.60 1
rate, Transpiration rate wag Stomatal conductance of CO, |
Atmospheric pressure, Leaf Chamber temperature, Photosynthetic 0.90

rate, Transpiration rate, Stomatal conductance of C0O, ha¢ Internal

CO, concentration

- Atmospheric pressure, Leaf Chamber temperature, Photosynthetic 1.20
rate, Transpiration rate, Stomatal conductance of CO,, Internal CO;

concentration Wag Relative humidity

Atmospheric pressure, Leaf Chamber temperature, Photosynthetic 1.50

rate, Transpiration rate, Stomatal conductance of CO,, Internal CO,

concentration, Relative humidity, PAR on leaf surface LLa:ﬁﬁh?)"u 9

i & o o (2 o vl o
7.3.3 nseusunisidaugunsel iersmreanswiuiususuigutolaust uun

Tnewsligidnsaueummnnndt 5 au July Souay 5
; druuiususy ASIUY
2 4u 035
| 3 4u 0.70
| 4%y 1.05
5 u Al 1.40

7.3.4 nsfuuseiunaznisuiniswdimsie laglijButaauainaus uwunsdrses
T ° u @ o < v P | ° o
pglvaiiensthednwimaensusansiulseiu sefioveshmgliuinidening uasiode

LY 58 Y o w a ° ' & o e .
Funugliuinsmdinisneuazduwmidmnigunsaiuaserindiagisluuazinasemd Javaz 10

= g
| wauly AT
| spaganiulseiuadigaunnses 19 0.50
| syprnarfulseiummdrgaunnses 2 U auly | 140

T //%s*m h
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8. 2usuUsEan/9RuRlaSudnass

v v v o v = i = P
JUUTEIN 2,550,000 U (desduinausimiluuandin) Fadusmsmnidyaniiy

wazaldnenauaslinne

9. INUNAZNTTIEY

wdadu 2 vamen il

19l 1 $ovay 30 vesyardnyn lnofueazdasdaey s1enisde 4.1 iwdasiadndvoni
Tuluftes (Plant Water Status Console) melu 90 $u uazAnznssINIRTINTURERY Iovhmsnsady
BEUTRBUAD _

il 2 $euay 70 yauardyg lnodasezdasdaweu swwnsde 4.2 \wineiasdna
n1sdAsIzvuasunaie (Plant Photosynthesis System) huunisiy 17 Wi euTEUUAIUAY
anmuandon nelu 120 Ju wazlnausumangasnisldagunminulasinss wasMenuagng
NSHNBUINAINDD 5. LLasﬁﬂfaqﬂniﬂimu% 12. anelu 120 Ty dudaainTuasuniludyey

wavANENIIINMINTIRTUNEYY Ivinsnmasudeuiesud

o/
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wu
@ v 1 «a yy&l o i O [ [ L7 i3 3 L1 s
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bar V15

psi Pounds per square inch %39 Uoudsianisnai

g Degree celsius %30 DIANTALTHA

PP . Parts per million #3® d@ausiadi

pmol mol ! Micromole per mole %38 lulasluadalua wie 1 x 10 mol mol*
mbar Millibar %3 fiaduns e 1 x 102 bar

mmol mol’! Millimole per mole %5e Jadluanslua e 1 x 107 mol mol’
umel m? sec™ Micromole per square meter persecond %38 lulasliasesmane

#DAUM %30 1 x 10° mol m? sec’!
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