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Abstract: The effects of different far-red light intensities on the growth, photosynthesis and chlorophyll fluorescence

characteristics of hydroponic lettuce in plant factories were studied, and white LED light source treatment was used as con-

trol. The FR1 treatment and FR2 treatment were set by
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adding different intensities of far-red light on the basis of

control. The results showed that compared with control, the
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tion point was increased and dark absorption rate was decreased in FR2 and FR1 treatments, which was beneficial to the ac-

cumulation of dry matter in lettuce. The number of active reaction centers per unit area, and the light energy of absorption

and capture were increased under treatments of FR1 and FR2. With the increase of far-red light intensity, the oxygen-evol-

ving complex (OEC) at donor side of PSII in FR2 treatment was severely destroyed, and the energy used for electron

transfer was decreased significantly, indicating that the proportion of absorbed light energy used for photochemical reaction

was decreased. The heat dissipation rate of FR2 treatment was significantly higher than that of FR1 treatment. Above all,

adding 10 wmol/(m?® + s) far-red light on the basis of white LED can increase the yield of lettuce.
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Table 1 Formulae and terms used in the analysis of the O-J-I-P fluorescence induction dynamics curve
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Table 2 Effects of different far-red light treatments on growth of lettuce
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Fig.2 Effects of different far-red light treatments on light response curves of net photosynthetic rate (P, ), stomatal conductance (G,),

transpiration rate (7, ) and intercellular CO, concentration ( C;)
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Fig.3 Effects of different far-red light treatments on light re-

sponse curves of water use efficiency ( WUE)
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Table 3 Effects of different far-red light treatments on characteristic parameters of light response curves
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Fig.4 Effects of different far-red light treatments on OJIP
curves of lettuce
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Fig.5 Effects of different far-red light treatments on standardized O-P and O-]J curves and curve difference of lettuce
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Fig.6 Effects of different far-red light treatments on chloro-

phyll fluorescence parameters of lettuce
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20 wmol/ (m”* « ) ML G, 3 B US A 21 56 i) ' 1R
BE Sl IR R IG A R IE R X 51T AAE
HEVIAE B FAMC LR i —
%,

A0 A AR T 38 2T Y A BT SR ) 3B T A0SR 2 N 4
IR A RS 45 SR e W T W5 B RN 21 T
MR R DL A R JF i R R b4 Y AR
RIS TP LL AL PR T A SR B e & HR AN AE
YA RES AR R A BT, — R
ELTAN PR T30 38 LSP Tt iy, 28 B A St s S 1) )
FHAE AN ™) FE LTl Ab B A 38 5 $ 5 Ak ) Dl
MECR EG I B LA B A KT 5 —
T FR2 FR1 AbFRAYR, B KT CK, PiHH AT
SCAL BRI T HIRRAE SIS T I 0P 0 5 5[] 2
T HEIRRAE SRREIREE XA WA A,
PEm T AR,

OJIP &t & Kitfs 2, M 9 HSE S8 vl
TIECA DU PR — RPN R B A I Y, T
HNESERBE X FE I AL PS I A5 DL & PS I %
RS RAE W AL SR OJTP il 2k A Pt I
T B 0.5 1P AH, %5 0.3 ms T3 K 20
R E AR (OEC) i MEA2 206, H v iR /Na] LA
i PS I ALAMIH 15 % Z B AR Al
B T AT AL B A0, AR SR A R
5 QA HL P Z 18] 1Y ~F- 5 ( K-band ) 1 PS I -2
SrIAIAY SR AEPE (L-band ) ¥ 5 FIHEH RORBER T
LR FE T A SET R E A1k OEC, HA
FREE il R R RK R,

K BB BE R S AR AL LR €0 28 WA Y R KRR
OISV, O A IR I AL AR R AR st PS T
2N H U SZ AR ) A% 38 A ST D 1 A 7 i o R
B ARG, S, I8N BRI X B
ZCA T3 PS 11 321 PQ FEZS 1 TR, I PQ
PEHEAZ TR R I, DT PS 11 B 3R A S g
bR IR AR AR Bl PS T 32 A4 He 1% 3 58 ) T B
V, T, BB O L P R R R, QT Q FL T
38 S BH. B SR RO RIS Y RE R AIOE g
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PHREBOEREZ AN ARG rh | e T b B 53K
ABS/RC TR,/RC F1DI /RC L Ft,(HAN[] (i 21 5%
SRR B A TR bR LR B IR — 2, Hi FR2 4
PR ABS/RC X B Tt 65.01% ,{HTR /RC HXT
W& L+ 34. 53% H.DI,/RC FE 5T HE I FF 226. 79% ,
XA FR2 BN 1 B, 2 g rpoc MR AT Al 4
FGHE, (H R B TAE BB ET /RC F K 36. 41% , A i
WA PFERBOR IR RE RN 2 . W ARG — Db
RO e B WO YOGS LA Y [ IR AR
BLI A BT

4 #5

FE 6 LED GV 1 W8 oz 2156 vl 5 2 5 i 7K
PRSI AR, S CK A H, FRI ACBR B 48 & 74
Sepk i R THERY AR FRARE J T i FR2 4b
MRk ARAKES CK MERARE, HAERT
Mo J e o JIC 21 D' i B 1 3 R 0 K AR SR B
FR2 FR1 ZbHR Y BRAR T AR Gl R HiR S
TOUHFN R, AR T WG TR R A R T AT
FRA R, FEE AT E5R B A N, FR2 AbEE () PS
I AL B A OEC BTG i 5 R AR, 32 4]
HL AR B I RRAR, i R AR T 2B e i &
REFE B, 25 B FTR, BEHL 200 wmol/(m® - s) [+
10 pmol/ (m® - s) TLLLYEH) LED YGIRAL A v A 342
(5% L/ ML e e o
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