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Effects of red light night multi-break on growth and photosynthetic
characteristics of cucumber and tomato seedlings
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(College of Horticulture , Northwest A& F University sYangling s Shaanxi 712100, China)

Abstract: [Objective] The effects on growth and photosynthetic characteristics of cucumber and toma-
to seedlings were investigated with red light night multi-break to improve seedling cultivation through pho-
tomorphogenesis. [Method] Cucumber and tomato seedlings were irradiated with 50 pmol/(m” « s)red
light from light emitting diodes (LED) for 5 min every 2 h,7 times every dark period(18:00—08:00)at the
temperature of 20°C. The effects on growth, chlorophyll content, photosynthesis of cucumber and tomato
seedlings were discussed. [Result] The growth of hypocotyls length, plant height,length of internode and
leaf area of cucumber and tomato seedlings were inhibited, while their health indexes were improved by
42.4% and 24.2% compared to contrast,respectively. The dry matter distributed on the ground parts was
changed,and the partitioning ratio of dry matter in leaf was improved by different degrees, while organic
matter transported and distributed to stem was reduced significantly. The photosynthesis rate of tomato

seedlings was higher than that of contrast while cucumber seedlings had lower rate than contrast. [Conclu-
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sion) The excessive growth of cucumber and tomato seedlings can be restrained to increase healthy index

by red light night multi-break.

Key words: LED red light;cucumber;tomato;healthy index;photosynthetic characteristic
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Table 1  Effects of red light night multi-break on the growth of cucumber and tomato seedlings

T LB Ak 3 TR/ em W i /cm 250 /mm i i A/ em? oA/ em VinTEE
Variety of Treatment Hypocotyl Plant Stem Leaf Length of Health
vegetable ¢ length height diameter area internode index
# R CK 7.28 a 16.64 a 5.87 a 189.48 a 3.66 a 0.33 a
Cucumber T 5.67 b 12.04 b 5.73 a 152.75 b 2.27b 0.47 b
o CK 4.40 a 21.95 a 5.61 a 154.90 a 4.24 a 0.33 a
Tomato T 3.42 b 16.64 b 5.94 a 114.03 b 2.51b 0.41b

TE - R B A R — A B3 R T A S S )l s 3 [R) 91 B0 s AR [R] /N 5% B 2 7R 22 5 B 35 (P<C0. 05) . TRl

Note:Data in the table were mean values of three repetitions in the same treatments; Small letters indicated significance at P<Z0. 05 level re-

spectively by Duncan’s significant test. The same below.
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Table 2 Effects of red light night multi-break on the matter distribution of cucumber and tomato seedlings
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Variety Treatment Leaf.fresh Root. fresh Leaf dry Roo't dry dry weight Root/top vaalue
weight weight weight weight

#w R CK 9.98 a 3.17 a 0.80 a 0.12 a 0.92 a 0.15 a 30.71 a
Cucumber T 8.39 b 2.85a 0.64 b 0.10 a 0.74 b 0.15 a 24.66 b
il CK 11.53 a 1.81 a 1.15 a 0.15 a 1.30 a 0.13 a 36.17 a
Tomato T 10.33 b 1.80 a 1.01b 0.14 a 1.15b 0.14 a 31.76 b
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Table 4 Effects of red light night multi-break on the chlorophyll content of cucumber and tomato seedlings

(i b 3 MegEa/(mgg D 4R b/(mgeg ') MEHFKatb/(mgeg™ 4K a/b
Variety Treatment Chl a Chl b Chl (a+b) Chl a/b
R CK 2.44 a 0.90 a 3.34 a 2.71 a
Cucumber T 1.86 b 0.58 b 2.44 b 3.21 a
i CK 1.29 a 0.46 a 1.75 a 2.80 a
Tomato T 1.84 b 0.66 b 2.50 b 2.79 a

2.4 AXBHSAITHNER . FRPHEXGHN i o A CK R (HJE i 3 25 % (P=>>0. 05),

A 7K G 1) FH 24 3 B Tl G 3 S R 78 s R Y L

M 5 nTRUA th T AR B RSN f AL R . (A B R Ty SR A A K 5K 5 7
AL MR CO, B RS HE RS CK Y HZBRA. £ 5 Bon. T ABER H4) # 1
W B AR (P <70, 05), 20 Bl BEAR T 29, 37060, AL R ERT CK, ik 2> A BCR H1 )
53.84%0,25. 9900 43. 8400 s M WAL HI ML A F i T CK, Al Wi » <AL 3¢ A BT 4 s i A 1
KB CK B T 34.96% (P<<0. 05), SAL G R KRR,

CK B T 25. 00 % (P<<0. 05) , il 1] CO, ¥k JE il 7
5 LIKREE B AITHI H N 40 8 A R

Table 5 Effects of red light night multi-break on the photosynthetic characteristic of cucumber and tomato seedlings

N 7] CO; 1o s x
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- (pmol* m~ 2 «s ') (mmolsm 2«s! (pmol + mol™) (mmol * m~2 « s 1) Water usin
Variety Treatment * - i Intercellular carbon . i er using
Photosynthetic Stomata conductance dioxide concentration Evaporating rate efficiency
# K CK 10.18 a 0.13 a 216.10 a 3.49 a 2.92 a
Cucumber T 7.19 b 0.06 b 159.94 b 1.96 b 3.67 b
& CK 10.87 a 0.16 a 225.68 a 3.54 a 3.07 a
Tomato T 14.67 b 0.12 b 224,63 a 2.96 a 4.96 b
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