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Characteristics of Soil Temperature in Winter and Anti-freezing Measures in Cistanche tubulosa
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Abstract:In order to solve the problems of frost damage occurring frequently in Cistanche tubulosa planta-
tion in Hotan region, Xinjiang, relative issues were studied, such as the inoculation depth, distribution of
fleshy stems,variation rules of atmospheric and soil temperatures, variation characteristics of soil tempera-
ture under 5 anti-freezing measures. The results showed that temperatures of the soils below 50 c¢cm at the
early growth stage (December 2),below 30 cm at medium stage (January 7) ,and below 40 cm at late stage
(February 23) did not change significantly with the change of daily temperature. The preference distribu-
tion depth of overwintering fleshy stems was more than 50 cm,and the minimum soil depth was 30cm. The
maximum depth of frozen soil was more than 70 cm, indicating that the inoculation depth of C. tubulosa
should be below 70 cm, not only to avoid freezing injury, but also to be conducive to the growth of the
large-scale individual stems. The heat preservation effect of four mulching treatments was in the order of
treatment 2>>treatment 4 >treatment 1>treatment 3,in which the heat preservation effect of treatment 2
and 4 had significant difference with the control. The combination of treatment 2 and 4 was recommended
in the seed orchard, while the grass curtain was removed in early February to facilitate the soil tempera-

ture. The winter irrigation could significantly reduce the average soil temperature (2. 07°C) and prolonge
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frozen period (21 days), which was not favorable for the cultivation of C. tubulosa. To avoid the conflict

with the harvest,the mulching measures to prevention and control the frost damage should be applied dur-

ing the last ten days of November to the early ten days of December.

Key words: Cistanche tubulosa ; soil temperature; anti-freezing measure
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Table 1  The distribution characteristics of the Cistanche tubulosa

in the soil cm
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Fig. 1 The variation characteristics of daily average temperature during research period

-2 X

A\

*

- : ::: 2H2H j

1:00 2:30 4:00 5:30 7:00 8:30 10:00 11:30 13:00 14:30 16:00 17:30 19:00 20:30 22:00 23:30

I 7]

1A47H

1:00 2:30 4:00 5:30 7:00 8:30 10:00 11:30 13:00 14:30 16:00 17:30 19:00 20:30 22:00 23:30
I 1]

1:00 2:30 4:.00 5:30 7:00

8:30 10:00 11:30 13:00 14:30 16:00 17:30 19:00 20:30 22:00 23:30
il

2 SEMTEEEBRTUEE

Fig. 2 Diurnal variation characteristics of temperature and soil temperature
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Table 2 Diurnal variation characteristics of temperature and soil temperature
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30 cm 4. 05 6:30 3.67 16:30 0. 38
40 cm 4.92 9:00 4.75 21.00 0.17
50 cm 5.98 10:00 5.89 22.00 0.09
60 cm 6. 89 0:00 6.76 23:00 0.13
70 cm 8.08 0:30 7.94 23:30 0.14
80 cm 9.02 0:00 8. 86 23:30 0.16
1H7H A —1.50 16:00 —23.00 10:00 21.50
10 cm —7.43 21.30 —11.54 13:30 4. 11
20 cm —5.66 2. —6.94 17.00 1.28
30 cm —4.34 318 —4. 89 19:30 0.55
40 cm —2.93 0: —3.34 23:30 0.41
50 cm —1.45 0. —1.79 23:30 0. 34
60 cm —0.19 0: —0.50 23:30 0.31
70 cm 1. 30 0: 1. 04 23:30 0.26
80 cm 2.46 0: 2.23 23:30 0.23
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80 cm 4.03 2300 3.97 0:00 0.06
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Fig. 3 The variation characteristics of temperature and soil temperature during research period

®3 BIELEERREBEERELH

Table 3 The minimum temperature and freezing period of each soil layer in winter

N 12/ em
jizY-3
10 20 30 40 50 60 70 80
AR s/ °C —9.51 —6.58 —5.15 —3.93 —2.62 —1.55 —0.14 0.91
VKEWICOCLLT)/d 48 42 38 31 28 24 2 0
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Fig. 4 Temperature variation characteristics of 60 cm soil layer in five treatment and control (CK)
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Table 4 Antifreeze effects of different treatments

in 60 cm soil layer

o FHRE  CRERE  RIGHE %L
/C /C /C /d
CK 2.76a 0.00 —1.57 24
1 3. 34ab 0.57 —0.55 7
2 3.73bc 0.97 0.17 0
3 3.33ab 0.57 —1.13 13
4 4.11c 1.35 —0.19 4
5 0.69d —2.07 —0.87 45
-1y 2.99 0.23 —0.69 15.50
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