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Design and application of intelligent supplemental light controller for
pitaya based on PL.C technology
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Abstract: [Objective] Different plants have different requirements for light intensity and light quality. The
goal was to achieve intelligent light supplementation for plants through real-time illumination from LED
lights. [Method] Aiming at the need for sufficient supplementary light for the growth and development of
pitaya (Hylocereus undatus) and regulation of fruit stage, an intelligent regulator specially for light
supplementation of pitaya was designed using a new generation of the programmable logic controller (PLC)
technology and yellow LED lights with wavelengths of 570—590 nm, and the corresponding data transmission
protocol was designed. The hardware selection, circuit design and software design were performed, and control
strategy and remote communication protocol were establised. Finally, an actual deployment and application
experiment was carried out in a 10666 m’ pitaya farm in Xinxing County of Guangdong Province. [Result]

The regulator could achieve stable and long-term light supplementation for pitaya through manual, automatic
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and remote management, and data transmission was stable and reliable. The response time of the regulator was

within 3 s, and light supplementation duration was 4 h. After using the regulator to supplement the light, the

fruit ripening stage was advanced by 2—4 d, some pitaya trees bore 2—3 more fruits per tree, the output of pitaya

fruit increased by 16.7%. [ Conclusion] The device realizes the intelligent supplementary lighting of pitaya. It

has obvious economic and social benefits and has a good popularization prospect.

Key words: Pitaya; Intelligent supplementary light; LED; PLC; Regulation strategy; Data transmission
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group 2 in different working modes s
1T 8 %5 F3h A3l LfE
Lamp group number  Manual Auto Remote
1 1 1 3
1 2 2
2 2 2
1 2 2
2 2 2
2 1 2
2 2 2
2 2 3
2 1 2
2 1 2 4
2 1 2
1 2 1
1 2 2
1 2 2
2 1 3
2 1 2
2 1 1
1 2 2

#1952, 8 ZFAMCIREEMIE S, 3L 12 K452
BEATIER . RGA 6 ERKIEEEIREN 360 X,

LR A IR BN 348 I, MRAE A R E A R=(R %
A S B ] R TR R IR AL IR E < 100%,
HHEAE, EARLN 3%, i bR BN . H
i EIE 2020 9 AR &MBEEES, W&
WO RECR 10 IR B MR A, T 2 T 3% 8 K 3
R K
24 HIEER

R KO S AR KRR A, kO SRR T B 37 b
F KR RAIR L KA 06 DL R PR jiAE B
SEPT B KO AN SRR R B A4 R,
Wik DU RIS 7 & o TEAH [F) I PR 2640 T Ko
202, R AN 10 666 m*. 7E F 4R X 45
W, I LED 4T {E N 6U8, LED 4T R H & %20
3, B B R B 45 A 5% 80~100 cm, Z4IT I E
249 13.5 cm [ LED 4T3k 2 210 28, X Kok Rik47
WM, BERANEBEEE N 4 h, 54T BREKIR
A CAHFEAT X RS, i 3% KO AT K K
FeiE. RIS TSR (R 3) mrAL ARA Kk
T RE HARA KR KR AL, $ME A T HE R
(L AT 2~4 d, BB THL 16.7%, A& RIFNEA
Braat . Hamid KO SRAMNE R G b 7ot v 2
PRE K e AR AL 455, d3F— 20 s A e it
KHBEFAR, K EREEFRL RN E
AP HZ% .

®3 INAESERFHTHAER=EIER

Table 3 Pitaya yield index under supplemental light and natural conditions

45 AN K /h 3 H H# Date of fruiting F= 8 /(kg-hm?)
Group Light supplementation time B 1K First ZE2I% Second Yield
B ZH Group 1 364 2020-10-13 2020-11-24 48397.5
Z.%H Group 2 0 2020-10-15 2020-11-28 41460.0
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