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Effects of supplement light type on photosynthetic characteristics and
yield of strawberry in greenhouse

QIAN Shuting, LI Jianming
(The Agriculture Ministry Key Laboratory of Protected Horticultural Engineering in Northwest ,
College of Horticulture , Northwest A& F University ,Yangling , Shaanxi 712100 ,China)

Abstract:[Objective] The study investigated the effects of different supplemental lighting types on
photosynthesis, growth, yield and quality of strawberry to provide reference for selecting supplemental
lighting for strawberry. [Method)] Taking Benihoppe strawberry variety as experimental material, different
supplemental lighting types were tested to examine the effects on morphology,photosynthetic parameter,
yield and quality of strawberry in greenhouse. Five treatments were set including plant laser light (T1),
LED plant light (R/B=4.9) (T2),red fluorescent lamp (T3),LED plant light (R/B=3) (T4),high pres-
sure sodium lamp (T5) and without lamp (CK).[Result] Red fluorescent lamp and LED plant light with
the red/blue photons ratio of 4. 9 ¢+ 1 were the best to improve the photosynthetic parameter of strawberry.
Red fluorescent lamp had the best nutritional growth of plant, but the yield was not high. High pressure
sodium lamp and LED plant lights with the red/blue photons ratios of 4.9 ¢ 1 and 3 : 1 caused the most ad-
vanced fruit ripening. Fruit weight and the final output were the highest under LED plant light with the
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red/blue photons ratios 4.9 ¢ 1 and 3 : 1. The contents of soluble solid and soluble sugar were the highest under

high pressure sodium lamp, while the highest vitamin C content was obtained under LED plant light source

with the red/blue photons ratio of 3 : 1. [Conclusion] LED plant light with the red/blue photons ratio of

4,9 : 1 was the best to the improve the photosynthetic growth of the plant, quality and yield of strawberry.
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Table 1 Properties and opening time of supplemental lighting
. gt )22 ' W . ;
49 LA )/ LML gt AR/
ﬁi@ }IL(JE —9 (],Lm()l *m *s )) 1
. (pW « em™%) . . . Red and (hed™ 1)
Treatment Light source . . . Light intensity of . . .
Ultraviolet intensity blue ratio Opening time
strawberry canopy
CK AEE Without lamp
T1 Wt K AT Plant laser light 0.4 1 5:1 16
T2 LED A £ 4T LED plant light 2.1 15 4.9+ 1 4
T3 £15%9% 5647 Fluorescent lamp 0.7 8 1.93: 1 4
T4 LED % k4T LED plant light 4.7 22 3t 1 4
T5 B JE4M4T High pressure sodium lamp 40. 4 215 8.5+ 1 4
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Fboh 3+ 19 LED 4D M TIGEOBAERKITD AR, AT
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Table 2 Effects of supplemental lighting on pigment content of strawberry leaves mg/g

Ab B 4t % a M2k ZE b 4% % (at+b) K bE
Treatment Chlorophyll a Chlorophyll b Chlorophyll (a+b) Carotenoid

CK 0.85 ¢ 0.28 ¢ 1.13 ¢ 0.08 b

T1 1.18 b 0.42 b 1.60 b 0.10 ab

T2 1. 44 ab 0.49 ab 1.93 ab 0.14 a

T3 1.69 a 0.63 a 2.31 a 0.15 a

T4 1.34 b 0.45 b 1.79 b 0.11 ab

TS5 1. 47 ab 0.52 ab 1.99 ab 0.14 a

[ B G AR AN R /NS R R 25 7 B 3 (P<<0.05) . MR,

Note: Different lowercase letters mean significant difference at P<Z0. 05 level. The same below.
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Table 3 Effects of supplemental lighting on photosynthetic characteristics of strawberry leaves
Kb Treatment P,/(pmol - m2es 1) Tr/(mmol*m 2+s 1) Gs/(mmol s m 2 «s 1) Ci/(pmol « mol™1)
CK 16. 04 ab 4.63 b 307.99 a 286.50 b
T1 17.03 a 4.89 ab 331.94 a 283.01 b
T2 17.03 a 4.92 ab 330.91 a 285.89 b
T3 16.32 a 5.03 a 343.09 a 281.95 b
T4 15. 39 ab 4.92 ab 340.53 a 289.56 ab
T5 14.06 b 4.89 ab 333.74 a 299.00 a
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2.3 HRITEBNEEMHHFEKIKSHHNT I, o T3 Ak R AR AR AR B IR A K IR R I R
He 4 g, T2CLLHOBRC N 4.9 + 1 /Y LED %&IEZIEU F I B i RS AR A 25 AN R
FI) T3 CZEHEEIT) R TA LLEE I A3 + 1 iy Mi%%élﬁ'ﬁ%ﬁ‘m(m Ak 3L SEAT I T 42k KA
LED 47) 2L BT, 55 A5 A8 bR 09 BR 5 A1 75 1] < 2 BV R O JE IR SR R BEE 1R .
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Table 4 Effects of supplemental lighting on leaf growth and plant height

Jib 3 A/ cm A2/ cm WA /em L VA G 7 ) B iF /cm
Treatment Leaf longitudinal diameter Leaf transverse diameter Internode length Leaf number Plant height
CK 6.08 a 4.89 a 10.83 a 26.75 a 14.27 d
T1 6.04 a 5.15 a 10.69 a 25.13 a 15.03 d
T2 5.93 a 5.23 a 11.26 a 26.25 a 20.17 b
T3 6.24 a 5.36 a 11.98 a 27.50 a 24.61 a
T4 6.15 a 5.11 a 11.15 a 25.88 a 18.77 ¢
T5 5.91 a 5.08 a 10. 81 a 26.50 a 14,43 d
2.4 FARTEBNEFERIEKBHZIT A A 5 CK A LBt 4.9 ¢ 1

M5 WA, 5 TLQHEOE AR T3 19 LED AT B AT T 48 (6 5 AR 42 1 5 d ek, 21
JEBOEHT Je CKARLL . T2(ZLHOLRCEE Ry 4.9+ 1R BDOBECIE Y 3+ 1 (9 LED AT 0] DU 54532 A 4 d A%
LED 7)) T4(ZLiE el bl 3 ¢ 1 LED AT 1 TS5 #.

Comy F AT ) A T e 2R 50 DAl 51 3 R B 3 T
£5 MRTEBNEERIRESHBREA-B WM

Table 5 Effects of supplemental lighting on the break stage and red stage(month-day) of strawberry

Ab ¥ FAIES ] ISR AR 0 1) AL
Treatment Young fruit period Berry color changing period Mature period

CK 12-16 01-29 02-05

T1 12-16 01-29 02-05

T2 12-16 01-25 01-31

T3 12-16 01-28 02-04

T4 12-16 01-25 02-01

T5 12-16 01-24 01-31
2.5 FRTEXBNEFEREI~ENZIT T2>T3>T4>T1>CK, k= EMK KN T2>
Hi3 6 AT AOC TR TR R A AR R By T4>T3>T5>TI>CK, BAKE LI N

RER i BARR A5 R B LA S Btk - i s T LK, 3+ 1 FMLLWEOGRC LN 4.9 + 1 1y LED 4T B A # T
HorhRikg B B B RBR BU ARy T2> R EaREN ™ .
T4>T3>T1>T5>CK, ks LEAK K N T5>
R6 MR EBWNEZERL~ENHIN
Table 6 Effects of supplemental lighting on the production of strawberry

b3 HOR /g R g BERB/ A - D S VACRE’ NP}
Treatment Fruit weight Maximum fruit weight Number of fruit Yield
CK 12.11 a 14.56 f 9.90 b 119.93 ¢
T1 14.48 a 22.16 d 11. 40 ab 165.05 b
T2 18.33 a 32.76 a 13.60 a 249.23 a
T3 14.51 a 25.77 ¢ 13.20 a 191.53 b
T4 18.07 a 28.73 b 12.70 a 229.54 a
T5 12.30 a 18.00 e 13.90 a 171.03 b
2.6 HRTEXBMNEERIMENZIG 3+ 1 LED X)) &b BT 554 5 52 AT 35 1%k B ) &

Hi 7 AT AE TSGRy IR AT AR B B g fb ek, RERE R S0 nl i PR & = Ot i 0 B0 b
SRR R B W b OB B0 R AR TS SRR e, R KU T2, T4, T1 4b B, T3 4t
N TIEHOCE RS T2 HERC Iy 4.9 = TR HUR A REAE nl i P & Bl Wi R 98 Ve & &
LED 4T) T3S I Ab B, T4 (ZLEDERC Ly ROy TAST3>T5>T2>CK>T1; & 4b B Z 7]
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Table 7 Effects of supplemental lighting on the fruit quality of strawberry

JGEL A I % AR % i ER/ % Velmg + hg™h)
Treatment Soluble solids content Soluble sugar Titratable acid Vitamin C
CK 9.73 cd 2.17 ¢ 1.64 a 78.99 be
T1 10. 67 ab 2.28 bc 1.71 a 71.11 ¢
T2 10. 23 abc 2.45 b 1.52 a 85.15 b
T3 10. 17 be 2.17 ¢ 1.44 a 90.66 b
T4 9.40 d 2.37 be 1.59 a 150. 83 a
TS5 10.73 a 2.78 a 1.54 a 89.89 b
3 Wi FRE A AR 1) 75 I R X AR 45 R — 3L
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