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Fig. 1 Spectrum distribution of different treatments
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Fig. 2 Tomato seedlings growth under different red and blue light ratios
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Table 1 Morphology indexes of tomato seedlings under different red and blue light ratios
fob ¥ Pk /cm % 1K /em ZEHM/mm NS
Treatment Plant height First internode length Stem diameter True leaf number

R 22.6840.24 a 3.7940.10 a 7.54740.08 a 640.13 a
2R1B 12.4+0.30d 2.2540.06 b 7.4940.14 a 640.16 a
1R1B 13.23+0.20 ¢ 1.89+0.02 ¢ 7.45+0.10 a 6+0.10 a
1R2B 15.21£0.32 b 2.027£0.04 ¢ 5.8540.17 b 540.15 b

B 10.60+£0.22 e 1.62+0.06 d 5.44+0.12 ¢ 540.16 b

w 13.8140.20 ¢ 2.23+0.04 b 5.10+0.13 ¢ 5+0.15 b

TE : [ AR /NG <7 B 3 7R b PR R] 22 57 1 38 (P<<0. 05) , R [l ,

Note: Different lowercase letters in the same column means significant difference (P<C0.05), the same below.
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Fig. 3 Photosynthetic pigments, leaf area and leaf mass area of tomato

seedlings under different red and blue light ratios
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Table 2 Structure of tomato leaves under different red and blue light ratios

T W JE W42/ pom WA SR/
Treatment Thickness of leaves Length of palisade cells Length of sponge cells
R 158.9641. 30 d 60.4470. 86 ¢ 86.3311.51d
2R1B 186.3241.37 a 66.54+1.12 a 104.6741.39 a
1R1B 163.45+2. 96 od 63.22+1.15b 88.37+2.64 cd
1R2B 166.1741. 84 be 64.7540.72 ab 92.50+1. 35 be
B 167.1642. 18 be 58.6440.73 cd 91.2941.79 cd
w 170.454+2.17 b 57.014+0.66 d 97.40+£2.04 b

PT. IR 40 Palisade tissue cells; ST. 434121400 Sponge tissue cells; UE. -3 &%  Upper epidermis; LE. F# % Low-

er epidermis;S. "L Stomata. F[i] The same below

B4 AEEFILESSETERERDEN RS

Fig. 4 Anatomical structure of tomato leaves under different red and blue light ratios
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Fig.5 Structure of chloroplasts under different red and blue light ratios
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Fig. 6 Photosynthetic characteristics of tomato seedlings under different red and blue light ratios
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Table 3 Chlorophyll fluorescence of leaves of tomato seedlings under different red and blue light ratios

S H 5K
Fluorescence R 2R1B 1R1B 1R2B B w
parameter
F\v,,//Fm, 0.73940.001 d 0.74840.001 be 0.75540.001 a 0.74340.004 cd 0.752740.001 ab 0.74940.002 b
Drsy 0.70340.002 b 0.70840.001 b 0.71440.001 a 0.70840.006 ab 0.67140.001 d 0.68240.003 ¢

F4 AELLGIOERAETHEMERM EMME THF HEHRE (L)

Table 4 Fresh and dry mass of shoot and root of tomato seedlings under different red and blue light ratios

¢ Jfi & /g Fresh mass FJfiH /g Dry mass VINTE R4
Ab B Healthy
Treatment bR Hi | R e B RS Hh - FR ST seedling
Root Shoot Total fresh mass Root Shoot Total dry mass index
R 6.504+0.27 b 27.25+1.07 a 32.77+1.62 a 0.33+0.02 be 2.06+0.07 a 2.39+0.09 a 1.18+0.05 b
2R1B 7.4040.33 a 24.57%+1.13 a 32.32+1.42 a 0.407+0.02 a 1.964+0.10 a 2.36+0.12 a 1.90£0.09 a

1R1B 8.0440.27 a 24.7540.97 a 33.15x1.12a 0.37x£0.02 ab 2.09%0.12 a 2.4640.13 a 1.82£0.08 a

1R2B 5.034+0.41 ¢ 15.20£1.20b 20.264+1.60 b 0.2940.02 ¢ 1.16£0.08 b 1.46+£0.10 b 0.9340.07 b
B 2.3440.04 d 10.7340.58 ¢ 13.25+0.59 ¢ 0.13£0.01d 0.79%0.04 ¢ 0.9140.04 ¢ 0.624003 ¢
\ 2.1040.17d  9.4240.68 ¢ 11.7540.85 ¢ 0.11%0.01d 0.6920.04 ¢ 0.80£0.05 ¢ 0.43%0.03 ¢

R T35 KT 4 s B R 32 o R HOR 2r 5 e i
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Effects of Different Ratios of Red and Blue Light on Anatomic
Structure and Photosynthetic Characteristics of Tomato Leaf

YANG Junwei'*,BAO Encai"? ,ZHANG Kejia''* ,PAN Tonghua'*?,
CAO Yanfei"? ,ZHANG Jing"?and ZOU Zhirong'**

(1. College of Horticulture, Northwest A&.F University, Yangling Shaanxi 712100, China; 2. Key Laboratory of

Protected Horticultural Engineering in Northwest, Ministry of Agriculture, Yangling Shaanxi 712100, China)

Abstract To explore the response mechanism of tomato seedlings to different red and blue light rati-
os,in this study,the LEDs were used as light sources with white light as control(W) , the effects of red
and blue light ratios on growth, photosynthetic characteristics, leaf structure and chloroplast ultra-
structure were studied,using the ‘Jinpeng chaoguan’ as experimental material. The results show that
chlorophyll a/b was significant higher under 1R1B compared to other treatments. The structure of
leaves was changed under different treatments. We found the array of palisade tissue showed more neat
and close under 1R1B and 1R2B treatments than R and B treatments, and the distinct boundary be-
tween palisade and sponge tissue was observed. The stroma and grana lamellae in the chloroplasts de-
veloped clearly,and grana thylakoids were stacked and arranged neatly and tightly under 2R1B and
1R1B than other treatments. The net photosynthesis rates of leaves under W were higher than other
treatments, but there was no significant difference between W and 2R1B treatment, closely followed by
1R1B. The stomatal conductance of leaves increased gradually and then decreased with the increase of
the blue light ratio. The stomatal conductance was the highest under 1R2B treatment,and there was no
significant difference between 1R1B and B. Tomato plants under 1R1B treatment grew more compact
and health compared with R and B treatments. The dry mass of root and shoot was significantly accu-
mulated under 2R1B and 1R1B. The combination of red and blue light, which is beneficial for the im-
provement of photosynthetic rate due to the optimization of leaf structure and chloroplasts and further
enhance the accumulation of dry matter in tomato seedlings. Overall,2R1B and 1R1B are the recom-
mendable treatments for tomato seedling growth.

Key words Tomato; LED; Red and blue light ratio; Leafl anatomic structure; Photosynthsis charac-

teristics
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