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Effects of inter-lighting supplementation at different times on tomato yield
and quality in solar greenhouse

ZHANG Yang', YU Ji-hua'?, TANG Zhong-qi', YU Jian', LUO Shi-lei', WANG Shu-ya'
(1.College of Horticulture, Gansu Agricultural University, Lanzhou 730070, China; 2.Gansu Provincial Key Lab of Arid Land Crop Sciences, Lanzhou
730070, China)

Abstract: In order to explore the effects of inter—lighting supplementation at different times on tomato yield and
quality in solar greenhouse in winter, the tomato variety Fentailang was used as the experimental material, and four treat-
ments were set up: CK (no supplemental light) , T1 (supplemental light for 5. 0 hours before opening curtain in the morn-
ing), T2 (supplemental light for 5.0 hours after covering curtain in the evening), T3 (supplemental light for 2. 5 hours
before opening curtain in the morning and supplemental light for 2. 5 hours after covering curtain in the evening). Variance
analysis method was used to analyze the quality and yield, and principal component analysis method was used to analyze 13
indices, such as hardness and soluble solid content. The results showed that the light supplementing effect of T1 treatment
was significantly better than that of other treatments. The yield, fruit hardness, dry weight per fruit, soluble solids content,
soluble sugar content, organic acid content, soluble protein content, vitamin C content and lycopene content of tomato in T1

treatment were significantly higher than those in the control. According to the results of principal component analysis, the

comprehensive score of T1 treatment was the highest,
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followed by T2 treatment and T3 treatment, and the
comprehensive score of CK was the lowest. In conclusion,

the yield of tomato is highest, and the quality is best under
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Fig.1 Layout of supplemental light test
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Table 1 Effect of inter-lighting supplementation at different times

on tomato yield

fbam BB T PR P
(g) ™ ( kg,667m?)
CK 118.89+3.74a 25.67+0.88b 5 497.77+267.46¢
T1 129.55+7.09a 33.00£0.58a 7 691.96+87.59a
T2 120.74£2.79a 31.00£0.58a 6 743.26+317.12b
T3 121.16+3.34a 30.25+0.88a 6 837.57+265.81b

CK: AN T RRB A AIANE 5.0 h; T2, Mg E 387 F 486 5.0 hy
T3 R RA A A LI A 2.5 by [ SR IR A NS
FHRFIRTE 0.05 KV L 2ZEF B E (P<0.05),
2.2 AN[E) B B R 1B A S e AR S SR B B 4 Ml
MR 2 WA i EETES. 12~ 7. 95, £5 A B
)T T R SR B 38 1 255 T CK, T AR B 3 55 2R 5
T f g, i 31 7. 95 kg/em” , #¢ CK & 55.27% , T2 Ab
PR T3 AbPRE]TC 2 25 5 . AR o R AR LR S
REW—DHEAEIR, Bl RS0 R i i & b B
ZIETE2ES, PRT IR RIS TR R
APRZ—. T1 AR AIR TPt ok, i5 %) 13. 43
g, 5 CK 273, CK BRRE Tk, 10. 58
g, T2 T3 AbPEH R T i m To 22 7, RTLFKFL
bR JC2E 5 YITE 89% L) I, A0 FRAISIE A8 50T
225 T2 T3 AL TR i R 52 & Tt [BE , CK
T1 PR AR LR T RIE S RIE .
2.3 A[EIET B #k E] 0 Y X F A PN 7E qR R B 82 i
FH2% 3 FTAN, 25 A0 G4 A4 25 it P i P DB 9
SREEFEST CK, T1 AP E I rEEIE Y &
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Table 2 Effects of inter-lighting supplementation at different times

on appearance quality of tomatoes

WE PORERR GRTHR Ak
(kg/cmz) (g) (g) (%)

CK  5.12+0.02c 118.89+3.74a 10.58+0.31c 91.09+0.45a 0.83+0.02a

b3 IR

T1 7.95+0.08a 129.55+7.09a 13.43+0.53a 89.63+0.70a 0.83+0.04a
T2 6.74+0.06ab 120.74+2.79a 12.31+0.31ab 89.82+0.6la 0.79+0.02a

T3  6.63+0.04b 121.16+3.34a 12.05£0.22b 89.97+2.76a 0.79+0.0la

CK.T1.T2.T3 b 1 i, W —F15d5 5 A FR/NG Fh: KR T
0.05 KV 2R EE,

Table 3 Effects of inter-lighting supplementation at different times on the internal quality of tomatoes

fhg 3@@?@%% AR AR AR BRI, Vet iyiﬁﬁéﬁ R a e FMAESTE

Gh (%) (%) (%) (mg,100 ¢g) & (mg/g) (ne/s) (mg,100 g)
CK 7.78+0.61c 3.17+£0.12b 1.22+0.10b 2.63+0.25a 65.74+1.11b 0.07+0.01c 85.58+2.32h 3.88+0.03¢
T1 10.44+0.09a 4.56+0.56a 1.99+0.33a 2.71+0.03a 72.05+2.64a 0.52+0.04a  130.63+2.45a 5.21+£0.19a
T2 8.7840.12bc  3.66£0.12ab  1.35£0.04ab  2.31+0.35a  68.78+1.10ab  0.11x0.01bc 131.63%2.47a 3.95+0.02bc
T3 9.05+0.28b 3.18+0.06b 1.29+0.16ab  2.47#0.19a  66.59+0.64b  0.17£0.05b  137.21+1.65a 4.26+0.10b

CK.T1.T2.T3 Ab W 1, F—FEHR G AR/NG FRERIRTE 0.05 KT 2R B,
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Table 4 Correlation of tomato fruit quality indicators

R R

FRVER ATEYE A LR

Ve o WIS WL AHARER

i WIE ymn rmw TKF G paan mam e e g SRR IS
T 1.000  0.882 0.999* -0.939 -0.075 0.975* 0.848 0.849 0.101 0.906 0.852 0.846 0.808
PLARE T 1.000 0.872  -0.666  0.398 0.952* 0.942  0.992** 0.545 0.926  0.996** 0.985* 0.455
T 1.000  -0.944 -0.086 0.964* 0.855 0.843 0.071 0915 0.837 0.827 0.807
& 1.000  0.409 -0.847 -0.656 -0.620  0.240 -0.759 -0.621 -0.619 -0.947
FIBAEL 1.000 0.103 0.393 0463 0911 0248 0435 0.411 -0.634
ATV R 1.000  0.870 0.915 0.313 0.899 0940 0.942 0.704
AR 1.000  0.971* 0.408 0.988* 0.911 0.871  0.389
PR 1.000  0.559 0.946  0.982* 0.961* 0.378
W2 L 1.000  0.278  0.604  0.614 -0.401
Ve FiE 1.000  0.887 0.849 0.515
AR T 1.000  0.996™ 0.421
TR 7 1.000  0.440
IR & &t 1.000

= B ARAE 0.05 F10. 01 K- F A6,

x5 mBUISIRERS SR

Table 5 Principal component analysis of quality indicators

i H B—EMS  BERS BEENS
FRHE(E 9.504 3.109 0.387
U (%) 73.106 23.914 2.980
R DIk (%) 73.106 97.020 100.000

2.6 AEREHKEIELEREMREIMRES
Y

HRAE Ao 23 FT A B 3 A s 1y R ot
BRAIBH 100. 0% , Bt LLATE AT 3 A Rk pl g
SIPTRRS A SR BRI T S B (R 6) BR LA
AR, A R AE AR ) T 5 A, 4531 3 A4S 4
oA A B AT 5140 R ARG B, DR
i) B A A 3 A A 1Y pRECR AR

Z,=0.31x, +0. 31x, +0. 31x; = 0. 26x, +0. 07x +
0. 31x,+0. 32x, +0. 312, +0. 092, +0. 32x,,+0. 30x,, +
0.29x,,+0. 19« ,

Z,=-0.15x,+0. 13x,-0. 16x,+0. 33x,+0. 55x,—
0. 04x,+0. 11x,+0. 1624 +0. 51x,+0. 02x,,+0. 15x,, +
0. 15x,,—0. 43x,

Z,=0.31x, +0. 35x, +0. 23x, = 0. 23x, - 0. 10x, +
0. 50x4—0. 20x, +0. 1624 +0. 55x, 0. 191, +0. 46x,, +
0. 60x,+0. 49x,,

iR 3 ANERIAA xRS o, S B T |

o HERT BTG x5 KR o N RIEAREL xS W]
SPERTE ) i oo, R TS RS it g A MR %
= g MR 2 o N Vo B v MATETEER A S
o, WBEMA RS E o VR &, DENE
GRS 5 22 TTER AR AR | i 3 53455 A6
N AR S AR FIAS BN 28 G 1P pREL

254575955 =0.732,+0. 242,+0. 03,

MR 3 525 A BUAR B AL 4 SR
[ ) B (] R MG A 3R B 28 8 it I PR 255 4540 R HE
JF (R 7)o SRR K T1 T2 T3 CK,

R 6 mBstREM S HETER

Table 6 Principal component load matrix of quality index

B W—FMsr W ERS B ER
T i 0.946 -0.261 0.191
LEES igtis 0.951 0.223 0.216
BT i 0.950 -0.277 0.141
FkR -0.805 0.577 -0.140
ES|Z 14 0.204 0.977 -0.065
AR 0.947 -0.072 0.314
AR 0.974 0.191 -0.122
AP & 0.954 0.281 0.102
WEIR L 0.285 0.896 0.340
Ve & 0.992 0.039 -0.119
AR T 0.918 0..273 0.288
ESTEAR Sy 0.890 0.260 0.374
IR Eh & &t 0.585 -0.751 0.306
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Table 7 Comprehensive score and ranking

OSE] Z, Z, Zs Getr R
CK -3.09 1.79 -2.94 -1.91 4
T1 4.17 1.22 3.87 3.45 1
T2 -043  -175 -1.13 -0.76 2
T3 -0.65  -1.27 0.20 -0.78 3

CK.T1.T2.T3 AbPRILE 1 1,
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