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Influence of root-zone temperature on the microstructures of
greenhouse tomato root under high temperature

HAN Yaping, LI Yaling, SONG Minli
(College of Horticulture , Shanxi Agricultural University, Taigu , Shanxi 030801, China)

Abstract: High temperature in summer is a main limit factor for greenhouse tomato production. This
experiment tried to reduce the root-zone temperature in order to relieve the harm of high temperature.
Adopting deep flowing technique (DFT) method, the natural root-zone temperature of (28+1)°C was
taken as control, and the root-zone temperature of (23 £1)°C and (33 £+ 1)°C were respectively
realized as two treatments. The root microstructure was observed and measured by the method of
paraffin section. Compared with the natural root-zone temperature of (28+1)°C, the diameter of root
vessel was increased about 12. 22%, and its density was reduced about 20% with the treatment of
lower root-zone temperature of (23+1)°C. On the opposite, in the treatment of (3341)°C root-zone
temperature, the diameter of root vessel was decreased about 17. 44 %, and its density was increased
30%. The total area of vessel had no significant difference among the three treatments. Therefore,
lower root-zone temperature of 23°C could enhance the uptake and transport ability of the roots, and
was conducive to plant growth, effectively for relieving heat harm in summer, which provided the new
technology of the over-summer cultivation for production.
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REASFEERBERRBENE S MR ERSL E 1B 22 fin). 2PP8ER. TvHh
21.6 um, T, 7 19.1 pm, T; K 16.1 pm. RIEIRE, FEER T) LAHEE T, bBHXK 12.22%,
T, W3R T, BB/ 17. 4%, FEERE T MEBERT T, 48, T, LBERBE/NT T, kb3,

RA K SFEHRNEE A HL ) 3 mmE/ GnE 1 fE 22 BiR) . SRR, T, T, T; 4
BHHRASEERS A 10 d B # 24.20, 20.30, 17.40 pm B/NFALHE 40 d BFE 19. 75,
17.60, 14.53 pm, ZHW/NT 22.53%, 15.34%, 19.75%.
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REE AL EBTRIMER, MESTHNEERE (E 1 ME 2b fin) . ABERE, T, T,, T4
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Fig. 1 Transverse sections of tomato root at different root temperature treatments (X 40)
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Fig. 2 Influence of different root-zone temperature treatments on tomato root microstructure
a— RBEMNBRFEERWEMN; b—RBEBMBREFEEENEW; c—REXREFELEHNE R
a-Influence of root-zone temperature on the root vessel diameter; b-Influence of root-zone temperature on

the root vessel density; c-Influence of root-zone temperature on the total area of root vessel
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