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Effects of substrate composition on the root zone temperature of soil
ridged substrate-embedded cultivation and sweet pepper growth

LI Zonggeng, YANG Qichang, LIU Wenke™ , ZHA Lingyan, ZHANG Yubin
(Institute of Environment and Sustainable Development in Agriculture/ Key Laboratory of Energy Conservation and Waste Management of

Agricultural Structures of Ministry of Agriculture and Runal Affairs, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract Soil ridged substrate-embedded cultivation (SSC) with different substrate ratios (peat : vermiculite : perlite =
1:1:1,2:1:1,3:1:1,and3:2: 1) were used for planting sweet pepper in Chinese solar greenhouse to
explore its effect on the growth and root zone temperature of sweet pepper. The results showed that root zone
substrate temperature was significantly affected by soil temperature on both sides. The substrate temperature daily
variations of different substrate ratios were different, but the difference of diurnal average temperature was not
significant. The temperature differences between day and night of SSC with four substrate ratios were approximately
1.0—2.0 T lower than soil. The substrate ratio had no significant effect on the plant height, stem diameter and SPAD
of sweet pepper in different growth stages. But 2 : 1 : 1 substrate ratio significantly increased the dry mass of sweet
pepper compared with other substrate ratios. The yield of sweet pepper cultivated in SSC with different substrate ratios
was all higher than that of sweet pepper cultivated in soil, among them 2 : 1 : 1 substrate ratio had the highest yield
(6.46 kg/m*) and was 103. 1% higher than that of the soil. In conclusion, SSC improved the buffer capacity and
stability of root zone temperature. Substrate ratio had no significant effect on root zone temperature. However, 2 : 1 : 1
substrate ratio could remarkably improve the dry mass and yield of sweet pepper, indicating that 2 : 1 : 1 substrate
ratio was more suitable for the production of sweet pepper in solar greenhouse.
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Fig. 1 Cross section and aerial view of

SSC for solar greenhouse
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Table 1 The physicochemical properties of different substrate ratios

gL . RHE/(g/cm®) SALBREE/ % LI/ Y Rk LB/ Y
pH EC/(mS/cm)

Treatment Volume density  Total porosity Aeration pore ~ Water holding pore
Bo ke 1 6.4740.02a 0.22540.004 b 0.2940.01 b 60.3042.50 a 9.344+0.88 a 50.9742.94 a
BCLL 2 6.36+0.04 b 0.265+0.005 a 0.3540.01 a 61.05+5.32 a 6.13+1.42 ab 54.9346.87 ab
Bo ke 3 6.224+0.05 ¢ 0.2654+0.005 a 0.3640.00 a 55.4142.31 ab  6.6240.27 ab 48.7944.31 ab
B kb 4 5.884+0.05d 0.25440.006 ¢ 0.3040.00 b 48.104+2.48 b 3.88£2.00 b 44,224+1.79 b

VE ADBHR 1R NG B R R [ 4R B 2 5% .3 (P<<0.05), T,

Note: Different lowercase letters represent significant difference among treatments (P<Z0.05). The same below.
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Temperature changes of indoor and outdoor in Chinese solar greenhouse
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Table 2 Effects of substrate composition on dry matter distribution and yield of sweet pepper

Bt /g Mass

JOEL ;e / (kg/m*)
i = Sy
Treatments 4 = 1 B Yield
Leaf Stem Root Total dry
CK 44,9%4.2 a 40.0%4.8 ab 15.94+1.0 a 100.8+£9.8 a 3.247+0.4 b
fic kb 1 29.0£2.4 be 31.5£3.0 be 10.040.6 ¢ 70.5+5.7b 4.76+£0.1 ab
Bkt 2 37.8+1.8ab  45.34+2.9 a 15.0+1.5 ab 98.0+5.2 a 6.464+0.8 a
FCLL 2 29.443.6 be 31.1+2.7 be 13.741.6 abc 74.2+7.7b 4,05£0.7b
it kb 4 27.5£1.3 ¢ 28.6£1.8 ¢ 11.0£1.2 ¢ 67.0£3.9b 5.25+0.7 ab
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