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Akihiro Nose, Misao Nakama, Kiyomatsu Mivazato, and Seiichi
MURAYAMA ; A trial production of simple data processing system
making use of analog—digital (A,D) conversion board for gas

exchange measurement of crop plant

Summary

A simple data processing system for gas exchange measurement of crop plant
was produced as a trial product in a laboratory low cost. In order to save the cost,
a simple analog-digital (A D) conversion board (Neolog, PCN-1209-01) was
used, but two general purpose interface bus (GPIB) for computer date input and
output were excluded in this system. On account of the input range of A /D
board, thermister ( ¢1.00 mm, Takara KXK-67) was used for temperature
measurements. Including twelve thermisters necessary for a three assimilation
chamber system, however, the cost for the trial product was only about one third
to a quarter of the price for articles on the market. The thermister in the trial
product gave a linear relation between temperature and electric potential in the
10T to 40TC temperature range (Fig.7). Using the above simple date processing
system, photosynthesis—-temperature response curves on sugar cane ( Saccharamu
of ficinarum, cv. NCo 310) leaf were examined. Curves obatinad in the experiment
exhidited a typical response of C, photosynthesis in which the optimal was
observed at high temperature of 35°C . In the examination, leaf temerature was

controlled efficiently and accurately by the system (Fig.7) .
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IC FRT VS ¢ A473/HC 1
D1,D2 AL +—F ISI 588 2
R1,R2 B HIEEE T 56.2K Q (1/4W) 2
R3 ” 2.55KQ (1/4W) 1
R4,R5 7 1.00K Q (1/4W) 2
R6,R7 7 19.1KQ (1/4W) 2
R8,R9 v 402K Q (1/4W) 2
R10,R11 ” 499K Q (1/4W) 2
R12,R13 ” 604K Q (1/4W) 2
R14 IR R R B 2 AR 390Q (1/4W) 1
R15 # 750Q (1/4W) 1
VR1 ARTFvyar—2% 1KQ 1
VR2 ” 5KQ 1
VR3 ” 10K Q 1
C1,C2 TNIBMavFVY  33pF(16V) 1
C3,C4 AVAERNLNAVFTVY 33 F(16V) 1
C5,C6,C7 +33IyZavyFvyy  0.01 uF(50V)

LED P-ZN 3 STAO; DB-10 1
ICV% v b 7 v ITH 1
7Y v b FER 1
E& T3 1%
Hhaxs s DDK ; 57-40360 1%
BREAN2X 2 HIROSE; HS-16R-3 1%
+ V4 A S TR SATO; ML-40 SLAXS(18P) 1%
F = v 7 T SATO; ML-35A(15P) 1%
BEANAAL v F 1%
e 3P 1k

” 8P 1k
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;7Y ISLACHE, MMOKEIL, 4 AKADY— I A RXCLELEEEL TV 5,

SxE—HEHT D, 580fTTCHEREZT v AT VI KERT 5,

T05 54
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20 DEF FNESW (T) =10.79586 # % (1-273.16_/ (T +273.15)-(5.02808,72.3) %k LOG ((T+273.15) /2
73.16) +1.50474 % (1-10" (-8.29692 % ((273.15+4T) 273.16-1))) %k 10" (—4) + .42873% (10" (4.76955
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b3S v —&RM100V, —&KH12V 1
BD1,BD2 VAR Z LS N 4B41 2
IC1,1C2 IC p A723 2
TR1,TR2 b vURA 2N3055 2
C1,C2 B2V T VY 3300 £ F(25V) 2
C3,C4 I3y ravFEvYy 470PF (50V) 2
VR1,VR2 el BT 1KQ 8
R5,R6 + AV BT 0.33Q (5W) 2
R1,R3 1R B (8] 72 HEHL 1KQ (1/4W) 2
R2,R4 ” 1.8KQ (1/4W) 2
R7,9,15,16, v 4.7KQ (1/4W) 8
17,18,20,22
R8,R10 ” 3KQ (1/4W) 2
R11,R13 ” 2.7K Q(1/4W) 2
R12,R14 ” 8.2KQ (1/4W) 2
R19,R21 ” 470Q (1/4W) 2
R23 v 1.8K Q(1/4W) 1
LED E-TN i 1
axra2— (HHA) HS16R-3 1
DIV 9 2
Ek 1
BEAR 2
AA vy F 1

30 DEF FNDS (ESW,W) =.794% ESW_” (14 .00366k W)

40 DEF FNTI(V) =28.9494896 # +4.97442017 # %k V-, 0247828236 # %k Vk V+ .0257458211 # %k V"3

60 PRINT SPC(3) ; “Din” ; SPC; (5) ; “Dout” ; SPC(4) ; “At” ; SPC(6) ; "Lt"SPC(6) ; *Gs” ; S
PC(6) ; “LSD” ; SPC(5) 5 "RH ; SPC(6) ; “Tr"SPC(6) ; “CO2” ; SPC(6) ; “Po”

70 PRINT" g/ /m3” ; SPC(5) ; “g/m3” ; SPC(4) ; "DC"SPC(6) ; “DC” ; SPC(5) ; “cms” ; SPC(5);
“g,/m3” ; SPC(5) ; *%” ; SPC(4) ; “g./1f/h” ; SPC(4) ; “ppm” ; SPC(3) ; “mg, 1/h”

80 N=0

90 N=N+1

100 R2=10+N

110 LOCATE 1,R2:INPUT"Air flow:l/min” ; Q

120 LOCATE 20,R2:INPUT “Mid-point CO2V” ; MP

130FOR I=0 TO 8

140 OUT &H84,1

150 A1=INP(&H83)
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160 B1=INP(&HS83)

170IF B1>128 THEN 230
180° +VOLTAGE

190A=(A1 AND &HFO), 16
200 B=B1 %16

210C=(A+B) % 572047

220 GOTO 270

230’ -VOLTAGE

240A=(A1 XOR &HFF), 16
250B=(B1 XOR &HFF)*16
260C=(-1%(A+B+1))% 5,2048
270D(1) C

280 NEXT 1

290’ CO2 ppm,

300 CO2=(MP-D(0)) 320

310'Dout / 4%V
320 TP=D( 2 ) *24-40
330 T=TP

#36%5 (1989)

340 ES=FNESW(T) :ESW=10"ES:DS=FNDS(ESW,T) :RH=D(1) %20

350 DSOUT=DS*RH, 100

360'Din / sAY%v
370 TP=D(4 ) % 24-40
380 T=TP

390 ES=FNESW(T) :ESW=10"ES:DS=FNDS(ESW,T) :RH=D(3) %20

400 DSIN=DS*RH_ 100
410’ chamber air/ AV K
420 SA=D(5): TAIR=FNT1(SA)

430 ES=FNESW(TAIR) :ESW=10"ES:DSAIR=FNDS(ESW, TAIR)

440’ leaf / + v K &DS

450 SA=(D(6)+D(7)+D(8)) /3: TLEAF=FNT1(SA)
460 ES=FNESW (TLEAF) :ESW=10"ES:DSLEAF=FNDS(ESW, TLEAF)

470’ Po/ S A %V

480 PO=CO2%11.76% Q

490°Tr /7 s 4%V

500 TR= (DSOUT-DSIN) %k Q% .06
510’LSD / HF A%V

520 LSD=DSLEAF,DSOUT
530°Gs / A%V

540 GS=.36% TR LSD

550’ chamber ++4 RH

560 RHCHB=100%kDSOUT ,“DSAIR
570 R1I=N+ 1

580 LOCATE 1,R1:PRINT USING

“HHH,

##” ; DSIN,DSOUT, TAIR, TLEAF
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600 END
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