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Growth, development, and quality of red globe grapes using root-zone

soil heating in a plastic greenhouse

YIN Cui, SUN Lixin, DONG Yan, CAO Zhen, ZHANG Yahong
(School of Agriculture, Ningxia University, Yinchuan 750021, Ningxia, China)

Abstract: To study the effect of root-zone soil heating on growth, the fruit quality phenological phase, and berry
quality of red globe grapes Vitis vinifera ‘Red Globe’ and on soil temperature in a plastic greenhouse, five-
year-old red globe grapes were evaluated. The root-zone was heated during the early period of protected culti-
vation. Treatments were temperatures of (25 +1) °C / (15 1) “C (day/night) (T25), (20 + 1) C/ (15 + 1)
°C (day/night) (T20), and nature root-zone soil temperature as control (ck). Results showed that compared to
the control, the average temperature of T25 and T20 treatment were increase by about 13.1 C and 8.4 °C dur-
ing the heating period, and the T25 treatment advanced bud burst 26 d, flowering period 27 d, and maturity 18
d; whereas, the T20 treatment advanced bud burst 20 d, flowering period 21 d , and maturity 10 d. Through
adoption of LSD for variance analysis, P=0.05, the shoot length and coarseness, cluster weight, ear number per
plant, and yield per plant were greater than the control. Also, compared to the control, grapes with root-zone
heating conditions showed a higher concentration of total soluble solids and vitamin C content and lower titrat-
able acidity in its juice meaning better berry quality. Thus, appropriate increases in soil temperature could al-
low this grape ecotype an earlier break in dormancy, an earlier advance into the bud stage, and therefore an
earlier arrival at the market. [Ch, 3 fig. 5 tab. 13 ref. ]
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Figure 1 Air temperature change within plastic greenhouses Figure 2 Soil temperature change within plastic greenhouses
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Table 1  Statistics of germination rate and germination number with root zone soil heating and control for grape

Tl b B 4 W 2 R % Tl 2 A P 2 W 2R %
HII/(H-H) HB/(H-1)
125 120 ck 125 T20 ck

01-02 5.0 01-17 61

01-05 15.0 01-29 3.0
01-07 28.0 02-01 12.0
01-09 46.0 4.0 02-03 23.0
01-11 60.0 18.0 02-05 39.0
01-13 32.0 02-09 62.0
01-15 42.0

e T25 WY2F RECH 39 d; T20 B 2F KRBy 45 d; ok BI2F KEON 67 d.

F* 2 iR NE AL IR X E 1% B B9 2 0
Table 2 Effects of root zone soil heating on the phonological phase of grape
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Figure 3 Length and coarseness of grape shoots within plastic greenhouses
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Table 4  Effects of root zone soil heating on quality for grape

AR AR E BR/ 4er % C

AE R /mm FRAE/mm Bk i RRE R/ [& 12 tb
/(g kg™) (g-kg™) /(mg-kg™)

T25 26.68 a 23.01 a 8.14 a 78151 a 172.8 a 24 a 1271 a 72.29

T20 25.67 a 22.52 a 777 a 773.67 a 161.6 ab 26a 12.40 a 62.23

ck 26.24 a 2283 a 8.08 a 667.35 b 1453 b 3.1b 8.90 b 47.19
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B, e HERARIR A . W 2R T25 F0 T20 4bFF  Table 5 Effects of root zone soil heating on economic efficiency for grape
T3 H PR B A LU B (ck) g 13.1 G A e/ (kge667 m®) YOG ke 7 R/(GE-667 mT)

8.4 °C. TEAKERI], 38 AR HE , fdi2s 5 T25 1 500.00 20.00 30 000.00
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ck 1 360.00 12.00 16 320.00
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