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Fig.1 Principle diagram of photovoltaic agricultural system
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Fig.2 Absorption spectra of chlorophylls @ and b in acetone
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Fig.3 Transmission spectrum of dual-channel optical filter
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Fig.4 Physical map of the experimental facility
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Table 1 Effect of optical filter on morphological indexes of plants

e Atk R HR LR

H— H— 7H— A 7H— A
Phigi/em 17.50° 12.83° 15.5" 15.0° 12.67° 11.16"
RK/em 10.8" 10.5° 9.1° 8.5 17.5 16.0°
fif /g 24.719° 19.382° 13.416" 10.626" 5.135" 46155
TH/g 0.3973" 0.3804" 1.2499" 1.0131° 1.1902° 0.9729°
KR/ 243217 19.0016 12.1661° 9.6129" 3.9448" 3.6426"
A 1 10° 9" 9 9 8
- A em® 78.5" 52,5 57.75° 35.00° 12.25° 10.50°
Le iR em®- g 634.63" 523.02° 496.56" 419.16" 561.93" 530.30"

F s T B (n=3), [F— P R — 18 bR AN RN B 7 BERRIR AR 22 57t 35 (P<0.05), #2131«

F2 UEICHEAL PRI S R AR S
Table 2 Effect of optical filter on photosynthetic indexes of plants

_ AR # K S
PIRoE U - S
2H— - H— - H— -
Mt Fat B/mg g 0.464" 0.289" 1.204* 1.022° 1.321° 1.287°
et EbE/mg g 0.294° 0.188" 0.469° 0.376" 0.46" 0.397°
P/umol-m™”-s” 20.31 19.87 9.25 17.46 24.28 19.41
G/mol-m™-s™ 0.070 0.067 0.052 0.093 0.069 0.038
C/umol-mol” 282.19 336.36 267.29 227.16 681.68 1284.50
T/mmol-m™-s” 3.07 2.94 2.25 3.90 2.99 1.82
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Table 3 Effect of optical filter on quality indexes of plants

o AR BN T
5T AR .
2H— H— 2H— H— H— H
A EE A S E/mgml! 0.102° 0.094° 0.150° 0.127° 0.140° 0.107"
Al A /mg g 4.979° 1.508" 4.071° 3.163° 16.842° 9.578™
R V& BRI WA T AR /% 90.13° 78.42° 69.58" 61.58° 87.55° 53.94
R4 PEICHEALFRAE I Fr il BE PR 2
Table 4 Effect of optical filter on leaf temperature of plants
I i /°C
I ] AR #N B
21— H 21— - H— H
9:00 16.0 229 18.8 243 12.7 14.8
9:30 20.6 247 19.8 247 12.7 14.8
10:00 16.5 19.9 17.4 19.2 21.0 212
10:30 214 26.9 21.8 24.1 224 27.7
11:00 20.7 225 225 232 225 259
11:30 253 27.7 25.0 26.1 28.2 30.5
11 it M #id /b i TRl AR 22 AR OK Hov A
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Effect of dual-channel red/blue optical filter on the growth of plants

OU Lang-Qing"", HE Zi-Li*", LIU Lu-Qing>", QIAN Da-Han’>, ZHANG Fang-Xin’, LI Ming’, ZHANG Xin-Yu’, ZHANG Zhi-
Shen’, WANG Hui-Chao', GAO Jun-Shan""", LIU Wen™"

'School of Life Sciences, Anhui Agricultural University, Hefei 230036, China; “School of Physical Sciences, University of Science
and Technology of China, Hefei 230026, China

Abstract: To evaluate the effect of optical filter on the growth of plants in new photovoltaic agricultural sys-
tem, lettuce (Lactuca sativa), cucumber (Cucumis sativus) and water spinach (lpomoea aquatica) were grown
in the pot in the glass greenhouse. Two groups were designed to contrast with one under the optical filter and
the other blank, and the effect of optical filter on the growth and quality of different plants were tested and ana-
lyzed. The results suggest that compared to the blank group, the plants under the optical filter have better per-
formance in morphological, photosyntheticand quality indexes,and the plants under the optical filter grew faster
and had better quality.

Key words: photovoltaic agriculture; optical filter; plant growth; morphological indexes; photosynthetic indexes;
quality indexes
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