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0.66
&~ Sept. 7
Irrigation & Sept. 9
Stress time 2 062 -o-Sept. 10
judged by expert Water g & Sept. 11
Date grower Time of day  (ml/plant) §
Sept. 7 13:00* - - g 0.58
Sept. 8 7.00 7:00 400
800 8:00 300 gx
13:00 13:00 400 3 054
Sept. 9 11:30 11:30 400
Sept. 10 no stress 15:45%* 500
Sept. 11 11:30 11:30 500 0.50 s - s - +
- . 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00
* Plants were not watered because it was assumed the soil held Time of day
sufficient moisture for recovery during the night.
** Plants were watered to prevent excessive stress.
Table 1.  Stress point time judged by expert grower, and Fig. 1. Time course changes in average green chromaticity
irrigation time for each day during experiment period. of youngest leaf. Data from five plants were averaged.
1.00
A A - ® Sept. 7
. 095 o Sept.9
g A Sept. 1 Stress time
g 090 Green
z Expert  chromaticity
S p=-40Tg,2+412g,-127 Date *Initial g, grower analysis  Difference
5 085 (r*=087)
g g0+ initial green chromaticity Sept. 7 0.63 13.00 11:52 1:08
o
e - raction of g t stress point Sept. 9 0.60 11:30 11:00 0:30
il Sept. 10 0.57 1O stress 11:03 -
Sept. 11 0.59 11:30 10:54 0:36
075 . - . = —
0.56 058 060 062 064 066 *Average of green chromaticity, g, at 7:30, 8:00 and 8:30.
Initial green chromaticity
Fig. 2. Relationship between initial green chromaticity, go, Table 2.  Expert grower vs. green chromaticity analysis for
and fraction of goat stress point, p Jjudging water stress.  (Stress times were estimated for five

plants by chromaticity analysis, and then these stress times
were averaged.)

3. NIRBIRARY hAOBRITIZEBKA P VAT b M ORBELOIEBBOKRE

DI BARTORZE b MEETIE, REOHEEZFED D20, B 7T-8 O IZE/MRANIIK
AMVABEZBZENHD, TOREFETIE, BERAPLVAL_LRHERTAZEPEE
ThbH, AETIL, R 1100-2500 nm D NIR @ b= FERICBITARINELZRIET D2 & T,
FEREERAGIZ AR A b U RIZHE D M OREOEL 2 RET 5 Z L #RATZ,

MEIR O #BE#S-9EMHBE® b= MEIKAR F L 2% 2-3 BES 2, FEEEICHE D NIR
DORINEZRE Uz (RINEIZHER L RARBOELEE L L-REEOREKE) , BIERHSIZ
BT HHBEFEESL 200410 pmol m? s ORETFTT, b= MIKRA MLV R%EE Xz, Fig. 31
NIR 7u—T7 L EDETFER L, A L RAREBORBEL LTHREREERVORALa L ¥ I H
ADOEERE LT,



MRRUEBR ZECRITHNROBRNELZBE LEERE AR N 22525 LERLE & HIZX
N7 hL?D 1600 nm IWADOAPERL R BBABRHA LMo (Fig. 4) . Fig. 5ICIINRAR
HWERORIarF 78 A0E{ERL, Fig. 6 IZIZNIR ODRINEL KL IV F 2 22 2AD
BRER LI MIER SR D b~ hOEEE JIET I EOME EBEOEERRE LN LD,
NIR DERELZBET 22 21X 0, FEWMERITKR P RAERIHTAZ ERFTRETHD 2 &M
RN,

01 [day 1, 19:00 .
[N
3 i \,\‘ N
8 day 1, 11:00 (initial) ,ﬁ\
S A JARPEN
T oot NG
g day2,19:00 S\
'g day 2,21:00
O
<<
0 sy, 1100 e S
s 1 I L. 2
: w@ 1000 1500 2000 2500
Wavelength (nm)
Fig.3. Configuration of NIR probe for absorbance measurements. Fig. 4. Typical changes in absorbance difference for leaf of

tomato plant during water stress.
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Fig. 5. Typical changes in stomatal conductance and photosynthetic Fig. 6. Relationship between absorbance difference valley
rate for leaf of tomato plant during water stress. depth and stomatal conductance during water stress. Data
R from two different tomato plants show the range of responses
observed.
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Fig. 7.  Equipment configuration for microwave measurements. Fig. 8. Typical changes in microwave transmission measurements

with time for tomato plant during water stress.
Relative S21 = 821 piant = S21 o plant.
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Fig. 9. Typical changes in S21 difference with time for tomato plant ‘
during water stress.  $21 difference = S21 gressed — S21 non-stressed-
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Fig. 10. Relationship between S21 difference and relative
photosynthetic rate for tomato plant during water stress.
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