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Effects of grapevine row direction on temperature under plastic
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Abstract: The values of daily temperature in grapevine field with different row directions were measured in Fukang,
Xinjiang, China in winter of 2014—2015 based on the situation that the snow covering over the double-layer film
mulching during overwintering was too thin, especially for east — west grapevine rows. The results revealed that the mini-
mum temperature along the east — west rows was relatively high during the coldest period in winter. Along the east — west
grapevine rows, there was a compensation temperature higher than the soil-buried temperature, but there was a deficit
temperature lower than the soil-buried temperature along the south — north grapevine rows. The temperatures were
-3.0°C, -5.4%C and —4.6°C along the east — west rows, south — north rows and soil-buried rows respectively when
the minimum daily temperature was — 25.6°C, and based on the estimation they were — 9.6°C, - 13.6°C and
—10.4°C respectively when the extremely minimum temperature was 37°C.. The grapevines could survive under the ex-
tremely minimum temperature and the long-period low temperature under both row directions, but the east — west one was
better than the south — north one. The maximum temperature and average temperature along the east — west rows were also
higher than those along the south — north rows, while the temperature difference was opposite. The sprouting dates of
grapevines were 37 and 35 days earlier along the east — west rows and south — north rows respectively than those buried by
soil. The grapevines along the east — west rows could grow more luxuriantly and the yield and quality were higher than

those along the south — north rows. Therefore, the east — west direction is optimal for the overwintering of grapevines even
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when snow covering is thin. When fence — frame south — north cultivation is adopted, the double — layer film mulching

during overwintering is also safe and reliable.

Keywords: grapevine; overwintering; row direction; double — layer film mulching; snow covering; temperature un-

der film; compensation/deficit temperature; northern slope of the Tianshan Mountain
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Fig.1 Snow covering depth along different row directions of grapevines with double-layer film mulching
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Table 1 Compensation/deficit temperature under film

along different row directions of grapevines
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Table 2 Relationship between the minimum air temperature and the minimum temperature

under film along different row directions of grapevines
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Table 3 The compensation/deficit temperature of the maximum
temperature under film along different row

directions of grapevines
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Table 4 Accumulated temperature difference under film

along different row directions of grapevines
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Table 5 Compensation/deficit temperature of average air temperature

under film along different row directions of grapevines
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Table 6  Accumulated values of average temperature under

film along different row directions of grapevines
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Cold period -144.1 -311.8 -334.5 -897.6
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Fig.4 Average temperature (A) and compensation/deficit temperature (B) under

film along different row directions of grapevines
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Table 7 Dates when the mean temperature reached 10°C

and days earlier compared with soil-buried row
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Table 8 Productivity of grapevines with different row directions

Jb Rk R PREE LiRESIS kI EE B
Treat ) ; Yield per Fruit clusters Mass per fruit Length per fruit Berry Length of new
reatment plant/kg per plant cluster/g cluster/cm mass/g branch/cm
ZRP M) East — west row 12.0 9.2 752.5 21.6 8.8 268.7
R5L1A) South - north row 9.4 6.3 630.5 21.0 9.6 264.5
3 Soil - buried row 3.0 3.5 493.3 20.0 8.5 171.2
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Table 9 The minimum air temperature, minimum temperature under film and low temperature duration

AR
Minimum air temperature

AR

Long-period low temperature

BT R .
S ER The Minimum temperature under . s - 160(:/‘;'3
AENY H B Snow bilayer mulching plastic film/“C s - 16°C3:§5( < - ISOCJE;&
Minimum air X - - Days witl Days witl
Year Date temperature/ C govering EALID) [EIAD temperature temperature
depth/cm East — west South — north < - 18°C Days
row row
2011—2012 01-21 -28.3 12 -8.2 -8.8 68 57
2012—2013 12-22 -31.1 23 -1.1 71 58
2013—2014 01 -08 -27.0 7 -6.0 61 47
2014—2015 12-16 -25.6 12 -3.0 -5.4 51 34
5 25 T A RMEEIRLRE , T g I )2 A T A T SR
= !

2 ORI 2t 1) B8 T doe (IR R DL, T8 V%
PRI ARG AR PG 10 8 e g AL o ZRPE ek

B, BFPAT IR AR — 37 °C AR e A A T I
T - 18°C58 d MK MK IR .
(TF#% 288 )



288 T2 X AR AT 5535 4%

x5 ARTOMERIILL

Table 5 The contrastive results of finite element analysis
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