O T3Pl & R 4t

O ShPRFIR I & R 5t
O 7K A= B AR I & 2R 45
O HEYeEEHIE RS
O A R R 4t
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ST REARE T & S YA 3R B AR AL R AN T B — 64y
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Q-BOX SR1LP TiEMIR{EAME RS

Q-BOX SRILP RN A F I & & & 72 m LA &
TIEMIFIRAE . BRI = I B E A AR
RPAT, sHEN L (FF IR aE LRI E)
WP = P PR 2 A I A8 Ui AR A% BI04 — A B 23 i
PCHAT 73 bt . FATES Dy AV P 7 (845 R

B BRAAE -
ZL4h CO, 731 A 0-2000ppm; F#/E: 10ppms Zp#F3: Lppm;
IR 25 10. 2ecm X 20cm;
i RS IABUNIEE, 2 M THEIE
Tkt 0-1000m1 /min;
B iﬂfs%iﬁ!ﬂ%?ﬁl%l: ~40 §U135°g; 3 io.g"c& 0C; :_+o.5°cz}1100°c°; 0.17°C (-40 ] 0C);
0.03°C (0 #/40°C) ; 0.1°C (40 ] 100°C) ; 0.25°C (100 #| 125C) ;
B EEMSH:
oS i34
Q-P651 SR (AL/min o6 % ) Gas Pump (4L/min no load)
G180 FIEREI = Soil Chamber with collar (10. 2cmX20cm high)
G115 Wil = Flow Through Chamber (3.8X20cm)
Q-s151 €0, 43 #7 #8 (0-2000ppm) CO, Analyzer (0-2000ppm) (Includes CO, and H,0
scrubbers)
S132 B EEL Temperature Sensor
Q-S161 TLVR AL KSR RH/Temperature Sensor
Q-G266 JEE (0-1L/min)  Flow Monitor (0-1L/min)
G122 KAS4E Large Gas Bags
A248 VA AT 7R 28 Battery Pack and Charger
€610 KPR KEEPE LabQuest mini data interface system
€901 TR A A Logger Pro Software
C404 H € L35 4 Customized Setup Software
Accessory 46 Q-Box Accessory kit
Case {F#E4H Rugged water—proof case housing all analyzers and sensors
Manual FIF Manual

FEiE: 010-62111044 {EE: 010-62114847
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File Edit Expenment DnaAnaMz Insert Options Page Help
DS E@€rger -HMBAAQLL(LTAMNIR | EWcore
* *
Carbon Dioxide (ppm) L Q-161 Temperature (C) - Flow (mL/min)
£ | Bz ] ] moas
2 7004 Sensor Confirmation
o _‘ =
2 6004
5 detected. To contruse using ths fie you must o one of:
g 500_—- 1) Connect autolD sensors. o S i o
T T 3) Ok’ - T I
2000 4000 s 2000 4000 6000
Time (s) e cmmecied i ko il cse ke, Time (s)
s oot pamamna—s) _[frobe Temperature (C)
o Qo G ()]
it i ke Dy s e
o i S v o e
i
S b OS 2000 4000 6000
Time (s)
()  (comewimspmoin]
Q-5151C02| [ Flow ——— E———
/) 'Q-G266 Flow p-161 Temy
281 mi/min s %) [ cc) Jmimn) ) ©)
5 1| o0 524 13.70 143 244 281 210 254
@ 12‘?;?"" Probe Temp 2| 05 54 1367 143 244 281 210 254
s C 3] 10 524 1370 143 244 281 210 254
_4 | 15 525 1370 143 244 281 210 254
Q:S161RH 5| 20 54 1369 143 244 281 210 254
% p—
G Pump
il i & Tor
SQNEar
filter dry fiter
Gas
Gas L { Flow RH/Temp €02 —»
source Pump Monitor Analyzer

Soil cuvette

Q-BOX RP2LP zh¥rEak{E A il & 1L

Q-BOX RP2LP & —%& K H i J7 2 & 5h 7 P WA FH 1 &R
g, mONTEIRFEEI 4 MBS, AR, ZE . BE
BHAMIAIE S KB RGIEH T B SR 5 RS Rk
FEAS [FIFREE T A SO R R A AR I e A B, RS s ]
DUFN2 Jt R S SR A TE — S, 8 2 A R THFER R AR
VIR RACH

= A :

& LA R ZE AR BB A Rl

& 0 E ALYV AAEBEIR AN A FPIRZS R Fr AR hE =
& W FUIR R B A AR

& WS ZIAES E BV R AR

& U TE A A AE T B I P IR 22 460 3ok 2R

& E KA LIV AE H

& N E R I R RS

& I EAE AR R R AR
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B EARSH
ZL41 0, 43T WETEHE: 0~ 10% KEE: 0.1% 72¥EF: 0.01%
B e MEEE: 0~100%, R 1%, /4HiE: 0.01%

il R4 IAMBEREE, 2 NMTEE
TR 0-2L/min

BN & 8.5X20 cm

B i EMSH:

EERE] iR
Q-P651 SR (4L/min TEf1E ) Gas Pump (4L/min no load)
G114 ZHYITIR E (8.5X20 cm) Animal Chamber (8.5X20 cm )
G119 SN = 344 Animal Chamber Accessories Kit
G122 KAS4E Large Gas Bags
Q-6265 JET (0-2L/min)  Flow Monitor (0-2L/min)
Q-S102 A Es (0-100%) 0, Analyzer 0-100%
S132 T E IR L Temperature Sensor
Q-S153 CO, /M1 a% (0-10%) €O, Analyzer (0-10%) (Includes CO, and H,0 scrubbers)
C610 4 K42 LabQuest mini data interface system
901 LAV Logger Pro Software
€404 H E X235 Customized Setup Software

Accessory ML Q-Box Accessory kit
Case {EHEHS Rugged water—proof case housing all analyzers and sensors
Manual F/ Manual
A248 FEyh4H (Afi%) Battery pack (Optional)

FEiE: 010-62111044 {EE: 010-62114847
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Q-BOX AQUARE SP 7KEEEE%“¥"& =N

Q-BOX AQUARE SP 7K 4= 4= 4y 1o W 300 &
e —FheamiE . FmR. Tag R R e
BARS, M LANEKESEY (M
THEMESIY . MAEOKED A E GF
o) . FEIRAE R ZEBE R . XA E S
WE RS EAH N2 K1, USB IR
PR A8 2 PC BT, @R A AT DA A sk
I R H A, R AOR IE SR 1N Excel SCIF,
FEFR T8 IS 2 A

WA
& MBURZ . SRE. TR 0. ARER R A A P04 IR R 52
& FEYIGEF SRR 2 AR
& G EEME, WKHRE. YR A TT KT R
W FHE -

& BEAER, BRECRE, dEPfa .

& HERKIIH E )&

& FPIRER/NAT AR, 3 E T S AR S Y
& U EA AR AP IR BRI

W EARSH:

P 5 8.1X20cm

TPl = 3.7X15cm

R AR 1.3L/min

Hla R A 4AABUETE, 2 ANMCFIEIE, 12000 MEHE, 14/ K ~50000 4/ R

W SHA BB

TR Eii:po

G217 PEI % Aquatic respiration chamber large(8.1X20cm)

G216 eI 2 Aquatic respiration chamber small (3.7X15cm)

PL175 Wi%E liquid pumpl. 3L/min

A231 VRS R R 8% Dissolved 0, Electrode Amplifier

A800 PRI AL Aquaresp kit (tubing, luer connectors, o-rings, 2X10CC syring
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€410 B RAEESS LabPro interface

€901 TR A Logger Pro software

S132 I JE Rk Temperature probe

A235 3 J#E® 3-way valve

€200 ¥ R % DCU digital control unit DCU
A750 K% water bath large

S181 JE J14% 28 Absolute pressure sensor
Q14060 fEHEAS Q14060 Q-BOX Nanuk Case

Q-BOX CO650 X S1EAS &S

Q-BOX CO650 Je & /EHI 73 &R 4t, IMRHARARAIIA%, S0t THREMIECE . PRI AT A5y
B, EBEH A, WEH TR A RS BB E hALE, AR R

MEZHUFRLAE R CO, MR e LML, Co, tiihzk. Joad=,
ARG AR L I L S R AER CO, IR SR

%

Fe Bt Epenmert Dita Ansze et Opors Page Help
0@ & &« 1 RavDaa - B
No device cannicted.

b
&
=
£
2
2y
S
£
=Y
N
T
B

as0]

¢

§ i % ; 30
@ 3604 S = S & g
e R % e S R
Time (min) Time (min) Time {(min)
I S
m rj ju e DO -
et B g T rreET e By tegy o G
Time (min) | Time (min) Time (min)
-S151 CO: LED
ppm o — W:r;ﬁm ccﬁm RTsmtTempwl || | s rczaerlow(ur?lnmo‘tfsusnenw
S P Difses = & L
187 mL/min —sa  — ::: Lo e oE
|as1e1 Temr»”mﬂ Temp|Jeecr st o ts o 1s ma e w0
253C 18.8C |Zarls T -
W RS
2141 CO, M X AEY B AN T, DRG0 ~ 2000ppm; 43 1ppm;
e T =
e s e 3AMELLEIE, 2 NMTIEE. RACERESIE, 100KHz, Hx ASEAEEE 100000/ F, USB2.0
BO, Hik% 10. 5X8.5X 2. 6¢m
e e 0-1000m1 /min
AT AR A A YR oK : 1200Mmol quanta/m2/s
s TR AR, DTG 0 ~ 100% 0% 0. 1% A B , 0 JE5H:E —50°C~ 100°C;
IR A S v ¢ ¢ i

DHEE: 0.1°C;
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R JiE ALPM, K6
B i EMSH:
TS filiik
Q-A101 22 laboratory stand
A113 LED J&J& LED Light Source
Q-P651 SiZE (AL/min TfZ ) Gas Pump (4L/min no load)
G112 Vid M2 Flow Through Leaf Chamber
G122 K548 Large Gas Bags (2)
Q-6266 Wi T (0-1L/min) Flow Monitor (0-1L/min)
Q-S151 €O, 43K %% (0-2000ppm) CO, Analyzer (0-2000ppm) (Includes CO, and H,0 scrubbers)
Q-S161 VL AR 2% RH/temperature sensor
C610 IR K LSS LabQuest mini data interface system
901 TNV A Logger Pro Software
€404 H & X354 Customized Setup Software
Case {F#46 Rugged water—proof case housing all analyzers and sensors
Accessory FfFfL Q-Box Accessory kit
Manual F Manual

Q-BOX NF1LP #EH¥1E =53 #711%

MRF 0 H2 AR B W AR A ] A 4R e H2 7 Ao W [ U A 3 AT SR
I U 14 0 128 3 S A DU B AR A 0 B R G [ R R O AR R R R . RGEAEE
o AT AR IR o AR IS BRGNS R TR A I B o AT AR AT AT B ] SR Y A
Wk, BAEER, WHEEEUTEENRRESH.

=
i

=3
=

=
e

Nitrogenase Activity
{pmol Hz/min)
=

| N

0 30 40 50 €0 70 an -] 100

1=}

0, Concentration (%)

Time = 10.00 Nase Activity = 0.360 0: Conc = 28.30
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WA

& SR AN [ U A (0 5C FR s

& SO R E R TR

& [ R R 2 R A

& FE ENDCEAER IR R
& ALEEPERE U SE 1 B

W EARSH:

SRR EF2 0 ~ 2000ppm; fr HLE 0 ~ 5V

ARG B9~ 100%; 23¥FH 0.01%; kL) 5V

i AR KA 2 -55C~ 150°C; Hth & 0 ~ 2V

Hi RS 3/MERETE, 2 MTEE
iih=e 1L/min
TER 2L/min

B i EMSH:

G fiik
Q-S121 A5 e (0-2000ppm) Hydrogen Analyzer (0-2000ppm) includes drying column
Q-S102 FSSMHTEE (9-100%) 02 Analyzer 9-100%
S132 IR IRk Temperature Sensor
Q-G267 EAFET (1L/min) Pump & Flow Monitor (1L/min)
Q-G268 EARETE (2L/min) Pump & Flow Monitor (2L/min)
G122 K548 Large Gas Bags (2)
G132 YA KA Plant Growth Pots (4) with lids, fittings and Qubitac
C610 B K4 LabQuest mini data interface system
901 LAV Logger Pro Software
C404 H € 238 Customized Setup Software
Case {HE 48 Rugged water—proof case housing all analyzers and sensors

Accessory 44 Q-Box Accessory kit
Manual FIF Manual
A248 b4 (Afi%) Battery pack (Optional)

FEiE: 010-62111044 {EE: 010-62114847
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83X B A

WA —: MFRERRAVIEIRE SHHELLE (FH4I0FIR)

E20°C 1, FIH CO, LA HTCREE T 3PN KU Periplaneta americana. #yBE K P.brunnea.
Kk P.australasiae 118 [E /N Blattella germanica PR E S . g5 BRI | CA1 BA A A ES:
SR HAEIL (discontinuous gas exchange cycle,DGC) FFW K | H—A DGC 1T 4 A3 & (8] AR K&
W2 AW B 4 M ERIREETE . DGC [RRHIE & 5 - SRR MR 58 il — > DGC JH ¥ 22 7 24.55min,
B S KT8 B K (11.67min) A1 P A8 (10.75min), 72 [ /N 5 8 W e 5, A 4.4 1min; X T8 & 1]
W P £ 3 A~ DGC I i o5 (0 E] , SR R K, P20 57%, FEE/INIRIRZ | O 48%, i LA Bk
BN R L4230, 23 SR 37% A1 36%. ] /)N i 5 A7 A EL 1Y) CO, ~- 38 B THUE 28 K, 1T 53 4% 3
T S R 1) 22 S AN B o 4 M ER RIGR R CO, BTV AR 511 DGC Ja s 38 iy & hn , S 9H O aiern 48 [ /)
AR CO, P HIRERREE DGC Dl SNl | E45 BERSRATIR M KSR rh Eq IR R AT L.
LN KR HE B AT B KWk CO, ~F 38 B TR AR K B CO, BETSUIARAR 5 4R 2 1EAH O, 7E48 E /)N
i OC R AT (4 FhEE Ik DGC &M B Al DGC M 5 e MAE ¢ RIBIAH .

- FE W KEE P.americana DGC —_
g 150 £ WP KR P. brunnea
g B——B g 15
'Ex].'é 12.0 .E‘]-E 6.0
Wy 90 g as
B3 60 B8 39
e 30 ®e s
ONON o oNoN
OO o0 CC 0.0 y
0 10 20 30 40 0 10 20 30 40
At Time (min) A Time (min)
'E B KK P. australasiae g #&E /MK B. germanica
38 28 20
Q o .
& Es 4.0 & Es 1.0
[}
aot”g“ 2.0 fﬂéﬂ 0.5
(SRS} 0. 0 OO 90 " L e,
10 20 30 40
i [R] Tlme (min) Il Time (min)
A B
231 "o iRk P.americana IBD / P . Br o EWKERK P.americana BD
BTN P. brunnes 1BD 7 ," o MBI KWk P.brunnes BD
o MMANMR P.australasiae IBD - s PPN KIE P.australasiae BD
E - 20 o fE[E/NGE P.germanicalBD / B ,g 3 20 “. 4[5 Nk P.germanica BD
2.8 =R
25 15| EE 15
Ra R
E£ & A
&8 10f B 10]
B S
5F 5F
./ :

0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
DGCJi#f DGC duration (min) DGCJi it DGC duration (min)
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YR BHRMKREER. BRLAERZRBNEE EHIEZ)

HF T A Qubit H4) U R G RLIEF BB 16 5 ORI R, B Tk el ol
BRI BB [ R . ORI R S A B CT ) |, T8 sk Rb R A K P S0,
RS B S

Nitrogen Fixation, Ureide, and Nitrate Accumulation Responses to
Soybean Aphid Injury in Glycine max

There is little information available about soybean aphid (Aphis glycines Matsumura) effects on the
physiology and mineral nutrition of soybean (Glycine max [L.] merr.).Controlled-environment studies were
conducted to measure soybean aphid infestation effects on dry weight, nitrogen (N) fixation, ureide-N, and
nitrate-N concentration and accumulation. Plants grown in perlite using —N nutrient solution culture were
infested at the 3rd trifoliolate (V3) stage and measured for N fixation, nodule characteristics, and ureide-N
concentration at the full pod (R4) stage. When compared to uninfested control plants, aphid infestation
reduced total nodule volume per plant by 34%, nodule leghemoglobin per plant by 31%, plant N fixation rate
by 80% and shoot ureide-N concentration by 20%. Soil-grown plants were infested at the first trifoliolate
(V1) stage and shoots were measured for dry weight, nitrate-N, and ureide-N at the full bloom (R2) stage.
Infestation reduced shoot dry weight by 63%, increased nitrate-N concen- tration by 75%, but did not
significantly affect ureide-N concentration. Because nutrient concentration is a single-point measurement
that results from the integration of two dynamic processes, nutrient accumulation and dry matter production,
we conclude that aphid-induced reductions in N fixation, coupled with decreased dry weight accumulation,
caused shoot ureide-N concentration to remain unchanged in aphid-injured plants when compared to
uninfested plants. Because nitrate-N concentration was greater in aphid-damaged shoot tissue, we further

conclude that nitrate-N accumulation was less sensitive to aphid injury than dry weight accumulation.
WA= TELSHKERARS CO, K (HBFER)

i Qubit - SERFIR IS R GER AR . ASFIR L SRR IEAT I, 7B sy o 3t DX AR A
FLAR R BRCTHTIR DL, BAR A 2 DL SO 2

Fire And CO, Emissions In Sub-alpine Woodlands And Grasslands

This ground-breaking research examines the critically important role of soil carbon dynamics in
Australian sub-alpine ecosystems. Soil respiration — the release of carbon dioxide (CO,) by decomposer
microorganisms in the soil — contributes more to the pool of atmospheric CO, than any other single process.
Soil respiration adds an order of magnitude more CO, than industrial emissions every year.The boundaries

between, and the total areas of, three major plant communities in Australia’ s sub-alpine landscapes are

FEiE: 010-62111044 {EE: 010-62114847
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largely determined by fire-topography interactions. These plant communities are: snow gum woodland
with a shrub understorey (SGS); snow gum woodland with a grass understorey (SGG); and sub-alpine
grassland (G). Soil respiration in these communities is a major carbon flux and at least partly fire-determined.
The research presented addresses the hypothesis that vegetation type dictates rates of soil respiration. The
possible implications of changes in vegetation patterns leading to increased rates of respiration are discussed.
Characterising the effects of future climatic regimes on soil-stored carbon is critical to explaining feedbacks
to changes in the atmospheric pool of CO,. Models of future carbon cycles need to include changes in soil
chemistry and rates of respiration driven by changes in vegetation as well as those that are temperature- and
moisture-driven. The research outcomes from this experiment make a significant contribution toward the

evidence required to predict outcomes of bushfires and prescribed fires for the carbon balance of ecosystems.

Ecosystem Respiration

10-30cm
M 30-50cm

% "o
|
I Microbial 'IIHH Litter & SOM HII" Root
SNOW GUM SNOW GUM GRASSLAND SNOW GUM SNOW GUM “GRASSLAND Respiration Decomposition Respiration
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