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Effects of different supplementary light waves on the growth, yield and

quality of tomato in solar greenhouse

Wang Cuili, Chen Zhiguo, Yang Shimei, Yang Yirong

(Gansu Academy of Agricultural Engineering & Technology, Lanzhou 730000, Gansu, China)

Abstract: Tomato cultivar 1848 was used as the material, four treatments were established: LO (supplemental plant light
with a photosynthetic photon flux density of 37.5 pmol-m?-s™"), L1 (red light: blue light = 3:2, 100 pmol - m?- s, L2
(red light: blue light: white light =2:2:1, 100 wmol-m™-s™), and the control group(CK, no supplemental light). Effects
of different light supplementation on the growth and development, photosynthesis and quality yield of tomato cultivated
were studied. The results showed that L1 treatment had the greatest plant height, chlorophyll a content and total chloro-
phyll content, which increased by 9.31%, 30.00% and 29.66% respectively compared with CK. L2 treatment produced the
maximum stem diameter, net photosynthetic rate, intercellular CO, concentration and stomatal conductance, with signifi-
cant increases of 14.17%, 20.77%, 29.05% and 89.80% relative to CK. L2 also exhibited the highest content of soluble
protein and soluble sugar, rising significantly by 65.78% and 27.74% than CK. In terms of yield, L2 achieved the largest
single fruit mass, fruit mass per plant and total yield, which were significantly higher than CK by 64.37%, 76.32% and
37.77%, respectively. In conclusion, L2 treatment performs best in improving fruit quality and increasing yield, and is rec-
ommended for popularization and application in greenhouse tomato production in local area.

Key words: Tomato; Supplemental light; Photosynthesis, Quality; Yield
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Table 1 Effects of different supplementary light

2 R 55
21 FEIANE S Bk S AR S0

combinations on tomato plant height and stem diameter

126 1 AT, ARG LN T, 26 ik i A AP Treatment PR Plant height/em  2£4H Stem diameter/mm
ey I . S CK 175.33£16.77 b 10.00+£0.91 ¢
SRR A RS LA L2 eI LR 180.50459.56 b 12.7741.26 ab

5 HBREST CK, Hd L1 Ak R R, )
BLCK W3 9.31%:3 FMAMBALERZEMIERE
5, F L2 JEEZA RO, 5 CKOAMEL, &3 5
14.17%. 3 kG245, LO AbEE [k ey A 22 A1 2
RAIC, YEHI LED bt vl DU 2 & Al R A 4

191.67+12.07 a
189.67+26.20 a
T = [FIFUASRVING 7 B R OR AR BR ) 2257 12 35 (P<0.05) . Il

Note: Different small letters in the same column indicate signifi-

13.13+0.71 ab
14.17+0.61 a

cant difference between treatments(P<0.05). The same below.

22 AEIAEEENERMZRREESENFN
HHEE 2 AT, AN R RD 6 A BEON 7 3 2R 3R a A
SRR S BRI, ok L1 AR 4R a
AR 2R 2 B i » B CK 23 il 32 & 30.00% A
29.66%. LO Al L1 AbEEMF 4R b ST E LR E £

S HEZEET CK A L2 4F, L0 B4 K b
TRERE, B CK BERR 39.13%. 5 CK ML,
LOL1.L2 Ab B H a i 2R 3 5 B M4 3% a/b 22
BEES. Hi, B R ERIN N LI>L0>
L2>CK, 442 a/b #HIN L1>L2>CK>LO0.

®2 AEHAHEENEMMFERSENTM

Table 2 Effects of different supplementary light combinations on chlorophyll content in tomato

e w23 a) w23 b) w230 43R alb

Treatment Chlorophyll a Chlorophyll b Total chlorophyll Chlorophyll a content/
content/(mg-g") content/(mg-g™) content(mg-g") Chlorophyll b content

CK 1.90+0.09 a 0.46+0.05 b 2.36+0.06 a 4.13+0.03 a

LO 2.30+0.02 a 0.64+0.08 a 2.94+0.09 a 3.59+0.09 a

L1 2.47+0.02 a 0.59+0.01 a 3.06+0.02 a 4.18+0.08 a

L2 2.16+0.03 a 0.52+0.02 b 2.68+0.02 a 4.15+0.03 a

2.3 AEFMEBEIEMNEIERHEN

AN R R G378 At 6 A AR sz e L& 3, 25 %h
FEAREE(LO L1 FI L2 [ i e A 3 35 i 3%
T CK, Ho L2 b s, B CK i m T
20.77%,L1 AFER 2 8 CK B E#EE T 13.35%, %

BH AN R D S o o3 35 ] DA o 28 i I A ()34 e & T
Ko L2 AHEEFIHE CO MR IE R, 5 L1 AF LR
EER AR CK BERE T 29.05%. SALFEH
i AR 2 L2 AREE, 2 3% i T oAt 3 AN Ak 3, %
CK ZEHEE T 89.80%. AR5 KL%

®3 FAEAEEENEFEMLSERFE

Table 3 Effects of different supplementary light combinations on tomato photosynthesis

AP Treatment P,/(umol -m™-s™) C/(umol -mol™) GJ/(mmol-m*-s") T/(mmol-m™*-s™)
CK 23.06+0.67 ¢ 330.16£10.42 b 0.49+0.01 b 6.08+0.37 a
LO 24.68+0.43 b 348.43£11.72 b 0.69+0.07 b 6.02+0.22 a
L1 26.14+0.56 ab 361.01+£9.61 ab 0.50+0.05 b 5.93+0.31 a
L2 27.85+0.31 a 426.08+8.91 a 0.934+0.06 a 5.824+0.50 a

25, R/IN CK>LO>L1>L2.
24 AEFMEEEFTENRRR
MF 4 BT CLE H, #MG R DL 28 1R i 7 hn SR S

gEt & C &5, Hh, 3 Mt F AL, L1 AbFE
B, L2 A BRIk 2, L0 A FE A%, 8 CK 20 7 B 3%
P T 52.53%.23.43%F1 17.27%. L2 kbH Al %

®4 RNEAEE TN RREFE

Table 4 Effects of different supplementary light combinations on tomato quality

pos: w43 O wCr SR D wCr VAR wCH LR
Treatment Vitamin C content/(mg-kg") Soluble protein content/(mg-g") Soluble sugar content/% Organic acid content/%
CK 170.67+0.50 ¢ 0.38+0.08 ¢ 3.93+£0.03 b 1.64+1.46 ¢
LO 200.14+0.11 b 0.49+0.01 b 4.16£0.13 a 2.88+2.78 a
L1 260.33+0.41 a 0.4240.02 b 4.48+0.05 a 2.87+£2.06 a
L2 210.67+0.32 b 0.63+0.07 a 5.02+0.04 a 2.35+1.96 b

£ 146 -



61

TINS5 ANFAMEE B TR A A A R BN 5T R 2

X ISR 5T

PEER AR VMR S B e, b R A S
HRE S T HAMAAHE, % CK B EHE T 65.78%. 3
Pk EAR B SR SRR E ER W EE S
T CK. L0 ACFBA NS &, 9 2.88%, 5 L1
WPRTC R EZE R - FHRE ST CK A L2 42,
2.5 AEFMEEEIEMT M

B 5 AN, L2 Ab B B R i B f v, 35
TIABA L, 5 CK R4 T 64.37%,3 Fithok

A FRAH L, LO Ab PR i) R o B A /N, 9 75.69 go b
AL b o S A5 A B TR ) R SR O B 2 2
S AMEEET CK, A L1 A& 2,5 CK &
FEWINT 30.08%. L2 Ab I SRR B R B AR, B
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Table 5 Effects of different supplementary light combinations on tomato yield

b3 B FRRIREL BRI PR

Treatment Single fruit mass/g Number of fruit per plant Fruit mass of single plant/kg Yield/(kg-hm™)
CK 63.01+5.18 ¢ 25.00+1.15¢ 1.90+0.19 ¢ 38 423+575.65 ¢
LO 75.69+2.42 be 30.33+0.88 a 2.29+0.05 b 45 414+452.22 be
L1 83.2846.74 b 32.52+0.76 a 2.5140.17 b 50 847+530.37 b
L2 103.57+4.03 a 30.03+1.45a 3.35£0.24 a 52 936+706.25 a
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