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Effects of different yellow sand cultivation modes on growth, yield, photo-

synthetic characteristics and quality of tomato in greenhouse

YAN Zongshan, YANG Shimei, ZHANG Yaping, WANG Lei, CEHN Liang, WANG Cuili, ZHANG
Xiangping

(Gansu Academy of Agri- Engineering Technology, Wuwei 733006, Gansu, China)

Abstract: In order to fully utilize the desert resources in Hexi region, the growth of tomato under different cultivation
modes of yellow sand was explored, and the cultivation modes suitable for local production were then selected. This study
compared the effects of different treatments on the growth, yield, photosynthetic characteristics, and quality of greenhouse
tomatoes by using the integrated technology of water and fertilizer. Three cultivation modes of yellow sand were set up:
yellow sand temperature regulated cultivation (T1), yellow sand underground trough cultivation (T2), and yellow sand
aboveground trough cultivation (T3), with flat soil cultivation as the control (CK) . The results showed that T2 treatment
had the highest yield, significantly higher than T3 treatment and CK treatment; T1 and T2 treatments significantly
increased individual plant yield, individual fruit quality, fresh underground mass, individual plant biomass, root to shoot
ratio, root length, net photosynthetic rate, leaf stomatal conductance, transpiration rate, SPAD, soluble protein, and
vitamin C content compared to CK treatments. Compared with CK, T1 and T3 treatments can significantly increase the
content of soluble solids and soluble sugars, while T2 treatment has no significant difference. Through grey correlation
analysis, T2 treatment has the best comprehensive performance and can be promoted as the best cultivation mode for local
greenhouse tomatoes in production.
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Table 1 Effect of different cultivation modes on tomato yield and fruit type

Ak R 75/ (kg - hm™) bR B/kg R R /mm RELHE/mm LG EE
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T3 87 067.32+1 787.93 ¢ 2.710.05 ¢ 135.47£2.73 ¢ 43.33£1.03 ¢ 58.47£1.23 ¢ 0.74+0.01 a
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Table 2 Effects of different cultivation modes on pnotosynthetic parameters and chlorophyll content of tomato

AR YA/ (umol - m?-s1) AL G FE/(mol -m?-s™)

ZERE %/ (mmol -m”-s™) U [E] CO,#JE/(umol -mol™)  I-£¢ 3 7 §/SPAD

CK 13.06+0.10 b 0.21+0.01 b 5.03+0.09 b 286.45+2.10 a 36.13+1.35b
T1 16.11£0.91 a 0.32+0.06 a 6.73+£0.85a 276.25+11.44 ab 43.83+0.90 a
T2 16.30+0.46 a 0.40+0.03 a 7.54+0.37 a 264.06+2.48 b 43.87+2.05 a
T3 10.07+0.27 ¢ 0.18+0.01 b 4.30+0.03 b 282.96+4.15 ab 32.63+0.78 b
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Table 3 Effect of different cultivation modes on quality of tomato

Qb wCAT I BT % wCAAEHERD /% wAIEEEAFD/(mg- g wlZEAEZ C)/(mg-100 g w(ATEER) /%

CK 4.60+0.15b 3.56+0.05b 2.054+0.02 ¢ 7.02+0.04 b 0.44+0.01 a

Tl 5.434+0.09 a 3.82+0.06 a 2.17+0.02 b 7.18+0.03 a 0.42+0.01 b
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