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Effects of Different Supplementary Lighting Time of Plant Growth Lamp on Tomato Yield and Quality in Solar Greenhouse
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Abstract

on tomato growth were studied by setting different gradient supplemental lighting time in plant growth lamp with Zhefen 702 tomato as material.

(Beijing Agricultural Technology Extension Station, Beijing 100029)
[ Objective | To study the optimum lighting supplementary time of plant growth lamp. [ Method ] The effects of different photoperiod

[ Result ] The results showed that 7 hours of light supplement had the greatest effect on plant height, fruit longitudinal diameter, fruit setting
rate, which increased by 5.8%, 6. 1% and 7. 5% respectively compared with the CK. 9 hours of light supplement had significant effect on
fruit quality improvement,which could be harvested 6 days earlier and yield increased by 3. 6% compared with the CK. [ Conclusion ] In the so-
lar greenhouse, the plant growth lamp for tomato cultivation in autumn and winter is supplemented with light for 7 hours before flowering and 9

hours after flowering.
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Table 1 Effects of light supplementary time on tomato growth

N = ey ORI SLREAR .
5 ] B eE ebm T RS BN HER
X Fruit Fruit e TR A v i .
Processing Plant Stem Leaf oo Initial T . Initial Fruit seting
. . . longitudinal transverse . Initial fruit
time height diameter number : . flowering harvested rate
diameter diameter stage
h cm mm a3 stage stage %
cm cm
5 153.0 ab 10.7 ab 23.8 ab 8.2b 6.9 a 10-29 11-07 01-24 76.7 a
7 159.0 a 11.0 a 24.7 a 8.7a 7.0 a 10-28 11-06 01-19 80.0 a
9 157.0 a 10.8 ab 25.0a 8.5a 7.0 a 10-28 11-05 01-18 76.1 a
X B8 (A% E) Contrast 150.3 b 11.4 a 23.3 ab 8.2b 6.7hb 10-29 11-08 01-24 72.5b

(no light supplement)
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Note ; Different lowercases in the same column stand for significant differences between different treatments at 0. 05 level
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Table 2 Effects of light supplementary time on tomato quality

b B[] Ve & ATV R CINCSG ey LRI i RER WP AHRER
Processing time Vitamin C content Soluble solids Soluble sugar Organic acid Nitrate content Nitrite content
h mg/100 g content//% content//mg/g content //mg/g mg/kg mg/kg

5 6.8 a 3.5b 22.9 ab 0.9b 158.7 ab 0.11 a

7 7.1a 3.8a 23.1 ab 0.9b 152.8 ab 0.11 a

9 7.2 a 3.8a 24.2 a 0.8b 134.2 b 0.11 a
Xt IR (A %)) Contrast 6.2b 3.5b 19.7b 1.0 a 167.4 a 0.14 a

(no light supplement)
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Note ; Different lowercases in the same column stand for significant differences between different treatments at 0. 05 level
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Table 3 Effects of light supplementary time on tomato yield

Ab PR ] R o v TR
. . . INX PR .

Processing Single fruit Yield per . Yield per
. . Plot yield

time weight plant . hectare

h g kg & kg/hm*
5 163.3 a 1.88 a 97.7 a 65134.5 a
7 167.0 a 1.92a 99.9 a 66 610.5 a
9 166.8 a 1.93 a 100.6 a 67 110.0 a
XA (AR SE)  165.3 2 1.81b 97.1a 64786.5a

Contrast (no light
supplement )

T FFIARF/NG FRFOR AR B 0. 05 K E 2257 B2
Note ; Different lowercases in the same column stand for significant differ-
ences between different treatments at 0. 05 level
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Table 4 The result of amplifying by nine ISSR primers

24K 317 SEPRT 1S Fr BRI R DS i SR e
Primer name Sequence (5'—3') Annealing Allele range Total number N umbel.‘ of polym- A4 PIC
temperature //C bp of bands orphic bands
JISSR11 GAGAGAGAGAGAGAGAC 50 550~600 2 2 0.73
JISSR24 CTTCACTTCACTTCA 50 400~750 3 2 0.67
JISSR25 ACACACACACACACACT 50 650~950 5 3 0.78
JISSR27 ACACACACACACACACG 50 450~950 3 2 0.69
JISSR43 AGAGAGAGAGAGAGAGTC 55 350~600 5 3 0.81
JISSR46 AGAGAGAGAGAGAGAGTA 55 400~750 3 2 0.66
JISSR47 AGAGAGAGAGAGAGAGGA 55 550~1 500 4 2 0.73
JISSRS5 GAGAGAGAGAGAGAGATT 55 200~400 2 2 0.63
JISSR66 CTCTCTCTCTCTCTCTAC 55 550~700 2 2 0.60
41t Total 29 20
SEYSH Average 3.2 2.2 0.70
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