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Fig.1 Sketch of system for CO; control
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Table 1 CO, concentration of testing position in vitro

CO; LFr#H HWBR CO, W C/ul - 1.7}
Cl/IJ-L +L 9 5 1 4 3

880

790

960
1000
1140

880

790

860
1000
1140

890

790

970

1000
1140

880

790

960
1000
1140

880

790

960
1000
1130

870

790

960
1000
1140

Kig2, k383

w EGrHLeE C.,

f1diog
Seak e 38 3, FFoh iy
FAE CH BT
KPEMENE
AL C,

2.4 EREHBEERS

WHRENE 3 FR, B EERMESABERER. T8N
BMARESL  HFRBA.LCD BR.JTAGEOD. WARLED,
SPI BT 0 LA & UART #4780, C8051F &5 MCS-51 W
BHRGREZLESNERBEFEWH LR K (System On
Chip), F HEE R TR\ R EMBH R AR HWEBEG  HEF
EXHLEBEEASRLEERREERBI/O0 L REH

hERRR K 8 i A ML 1, BB CO, WE A
HERBRBWEBOR N FSHBEY SEME A/DEOIM—
BB ERES.

FMEROSI BT 4 4 12bit KB BA/DBAEE KP 1
AEEHATRECO MERFS,.HE 3 MEEREH EHFER
FRMES 4 4 1/0 318 5 50 5 2% IR 3 B 7 gk ey 28 DA 98 il e B
. B ITAG EUHTRAREERBRBEFEARTEMAHS
SPCHEBH . EEEESH BT LH. BRH LK ITAG &
145 RS232 [B] Wi ¥ #e i Cygnal 4 6] #8419 & 47 38 B A%
EC2 L3, BB TR OB, BEHES LAY
BRFRABFEARNFRSPIBFOEPHEE O,

il
Co,

T |
B BRE € Essas e 4 8 Efuep&w||
sl ) 8 e
] omw ek L - }% | wa ||
: ' =] I
L L peman | |25y [E)

&
CoL bRt 5 5 |
, = gl |

B3 3% CO, MI B FL R ook 448 5%
Fig. 3 Hardware architecture of control system for

CO, micro-environment of plant tissue culture
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Table 1 Comparison of set point C, and control point C; and assimilation rate of CO,

(plant tissue culture of holly and Mozzie Buster)

KB/ pmol » m? e g? 100
Ci/pL » L1 1460 1560 1770 1820
Cy/pl - Lt 1460 1470 1558 1567 1771 1770 1815 1819
CO,; At # %, /mg » h™! 15. 00D 19.57C 23.20B 24.19B 25.42B 24, 758 32.59A 32. 75A
EARAAEZERRRAE0.01 A LERBH,LSD=2. 3062,
£3 CO,BEREC 5HHREC, BXCO, BUMBCRERZAiEE)
Table 2 Comparison of set point C, and control point C; and assimilation rate of CO,
(plant tissue culture of Cymbidium hyridum)
B /pmol e m? + 571 100
C,/ul « L1 960 990 1150 1200
Cy/pllo 171 940 970 9R9 3994 1147 1152 1199 1201
CO, A4t # % /mg + h! 9. 32F 10.73E 11. 63E 12. 67D 15. 20C 15. 34CB 17.93A 16. 278

B ARREFHAHRE0.01 K EERBH.LSD=0. 9824,
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1460 pL/L TR MEHBRERZR R EEN KAE R EE
FHENHARHEEXEEES ., AR 3WH, KERLHE
HAESRCEETHENEENEZRBREE HE CO, WEMN
It 8 CO, 17 4k 3 338 X, 8 3% @ ¥ BE 1200 pL/L, ¥ W &
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Development and test on new monitoring and control system of CO,

gaseous micro-environment for plant tissue culture based on C8051F005

Liu Xiaoying, Xu Zhigang*, Jiao Xuelei, Di Xiuru
(College of Agronomy, Nanjing Agricuitrual University, Nanjing 210095, China)
Abstract: Based on C8051F005, a new monitoring and controlling system of CO, micro-environment for plant tissue culture was devel-
oped, which can feed high concentration CO, by constant pressure and quantum, and can monitor CO, concentration of microenviron~
ment automatically and circularly on line. The developed system resolved such problems as the discharging CO; exactly and automati-
cally, the CO; detecting precision and stability decreased by high relative humidity in vitro. In the system, the CO, concentration in
micro-environment can be set up according to demands and be controlled automatically and accurately, and also the decrement of CO,
concentration and the time length of this course can be recorded. The system can be applied to the research of assimilation rate of CO,
in different environmental factors, and the large-scale production of plantlets in vitro. By the experiment on Cymbidium hyhridum,
holly and Mozzie Buster, the feasibility and reliability of the system have been tested. Results show that this system can meet the
control requirement of gaseous environment for large-scale production of plant tissue culture, and can meet the research requirement
of building model of micro-environment of tissue culture,
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