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Effects of root application of 5-aminolevulinic acid on the growth,
yield and quality of early spring cucumber in solar greenhouses

DONG Rongrong', LIU Yumei'?, LI Shuzhen', YAN Yan', WANG Jun',
YU Xianchang', HE Chaoxing', LI Yansu'"
(1. Institute of Vegetables and Flowers, Chinese Academy of Agricultural Sciences, Beijing 100081, China;

2. Landscape Engineering Department, Heze University, Heze 274000, China)

Abstract To investigate the effects of root application of 5-aminolevulinic acid (ALA) on the growth,yield and quality
of early spring cucumber in solar greenhouse, different concentrations of ALA,0 (control), 1,5 and 10 mg/plant - time
were applied to cucumber ‘Zhongnong 26’ using drip irrigation technology. The results showed that root application of
ALA significantly increased the plants height, leaf numbers and root activities compared with the control, and that
treatment of 1 mg/plant « time displayed the best effects. Moreover, under 1 mg/ plant « time ALA treatment, the
photosynthetic pigments contents (chlorophyll a and b, carotenoid) , net photosynthetic rate and stomatal conductance of
cucumber plant were also increased significantly. However, its intercellular carbon dioxide concentration was highly
decreased, which enhanced the photosynthesis and plants yield. The yield of per ha was increased by 9.33% . There
was no significant effect on fruits quality (soluble sugar,vitamin C,free amino acid and soluble protein) . In conclusion,
root application of 1 mg/plant « time ALA could be used for early spring cucumber cultivation in solar greenhouse.
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Table 1  Effects of root application of ALA on the plant height of early spring

cucumber in solar greenhouses m

fb 3 H ] Date

Treatment 03-01 03-15 03-29 04-07 07-12

CK 0.3040.02 a 1.11+£0.02 1.56+0.07 d 1.92+0.13 b 6.284+0.39 b

T1 0.3040.02 a 1.13£0.03a 1.742£0.04 a 2.1440.07 a 7.4740.37 a

T2 0.2940.01 a 1.14+£0.03a 1.71£0.03 b 2.11%0.06 a 6.684+0.40 b

T3 0.304+0.01 a 1.114£0. 04 1.68+0.04 ¢ 2.11%0.07 a 6.56+0.16 b
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Table 2 Effects of root application ALA on the leaves number of early spring cucumber in solar greenhouses

Ab 3 H#] Date

Treatment 03-01 03-15 03-29 04-07 07-12
CK 4.940.3 a 11.540.5 b 15.340.8 ¢ 18.9+1.2 ¢ 52.241.3 b
T1 5.04:0.0 a 12.34:0.5 a 16.84-0.5 a 21.340.6 a 56.64+1.1a
T2 5.040.0 a 12.240.9 a 16.140.7 b 20.640.9 b 53.240.8 b
T3 5.04-0.0 a 11.6+0.5 b 16.6+0.5 a 21.440.8 ¢ 53.0+£2.0 b
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Fig. 1 Effects of root application ALA on the
root activity of early spring cucumber

in solar greenhouses
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Table 6 Effects of root application ALA on the quality of early spring cucumber in solar greenhouses

s pE k% C/ T A
. (mg/g) (mg/100 g) (pg/g (mg/g)
Treatment

Soluble sugar Vitamin C Free amino acid Soluble protein

CK 13.486+1.47 a 72.6047+3.23 a 77.170£2.75 a 1.339£0.06 b

T1 13.241+1.70 a 68.764+2.11 a 79.548+3.63 a 1.880+0.12 b

T2 13.41040.36 a 66.844+2.11 a 80.737%5.62 a 1.98240. 04 ab

T3 12.630%0.30 a 70.286+1.83 a 77.658+£0.69 a 2.11540.06 a

T I

ARt 3 FOVR B ALA W] DU E H % iR = 3R
AR I R R AR R A R R AR R
T B mDOCE M 3w B B0 SR 58 dh B
FRM AR SE R L DL 1 mg/ (KR - 00O 1 Ab B AL
R ARWFERE S IRKIE— KA FI T ALA 2
PEH IR % PR B A KR B T —E i BRI
o AL ALA Jiti A fi (10 I 8] A1 i AR U 808 7 ik — 25
WHFE. T ALA WO 5 [ il o FG A 49 A1 0 B9 ) 2o
Lo A v B B 0 I ] R R R — 2D i WS AR
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