
Problems of winter injury to vines in the 
dry cold climate of the Yellow River valley 
and some practical cultural solutions

Xiaoyan LI
lxywqx@163.com

College of Agronomy
Inner Mongolia Agricultural University, 

Hohhot



Grape cultivation history in Inner Mongolia

� Grape cultivation has more than 200 years of 
history in Inner Mongolia. Before 1950, most 
of the grapes were cultivated in home 
courtyards. With reforms in China, grape 
production in Inner Mongolia developed. Now 
grape growing has become an important part 
of fruit industry in Inner Mongolia, with 
numerous large grape bases.



� The western region of Inner Mongolia, near 
Yellow River, has unique natural conditions 
for growing grapes.  The light and heat 
resources are very abundant and there is a 
significant temperature difference between 
day and night. The annual average 
temperature is 6℃; lowest temperature is -
32 ℃; frost-free period is 127 to 180 days, 
precipitation is 116～ 415mm.



� Grapes produced here have a high sugar 
content, appropriate sugar: acid ratio, good 
color, and good quality.  Due to our dry 
conditions, the vines suffer very little from 
mildew and we can use less pesticide.  So 
grapes can be produced without any pollution. 
Grape production development prospects are 
very broad, and it has important ecological 
value, economic value and social significance 
for the villages involved.



The main problems of grape growing

� The main problems in Inner Mongolia grape 
production are the long cold and dry winter, 
short frost-free period and growing season. 
The spring is windy and dry, with late frost 
in the mid-April, causing frequent injury of 
young twigs on the vine.  Early fall frost 
occurs in mid-September, so the late-
maturing varieties cannot mature. 



� Grape roots injure almost 
every year owing to the 
cold temperatures and lack 
of snow cover. So we have 
to lower the vines from 
the trellis and bury them 
with soil in winter. It is 
really a hard work, time-
consuming and costs a lot. 
This process limits the 
grape development in 
Inner Mongolia.



Solutions to the problems of winter    
hardiness and dry climate 

� First, some new hardy 
varieties, more suitable 
for local cultivation, 
have been developed 
and introduced. Also we 
are making more use of 
hardy indigenous 
varieties, such as 
selections of native V. 
amurensis. 



Beichun:（Muscat Hamburg X 
V. amurensis.
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� Second, we use V. amurensis 
and Beta as rootstocks to 
graft grape varieties. In our 
research, under the same 
cold conditions, the own-
rooted vines were severely 
injured, while the grafted 
vines showed cold 
resistance. So grafting allows 
us use thinner soil cover 
and decreases the labor 
cost.



� Third, we use deep ditch cultivation. Vines are 
planted in trenches that are 1.5-2 meters deep. Each 
year, about 30cm of soil are added to the trench 
until it is 1 meter from the ground surface. The 
vines form layers of roots starting very deep in the 
soil.  In years of little snow cover, the roots in the 
shallow soil are injured, but the roots deep down in 
the trench are not affected. 



� Fourth, plastic tunnels can be used for 
winter protection, spring frost protection, 
and also to create favorable conditions for 
early vine growth.  Vines are planted in 
trenches that are 0.6 meters deep. In the 
early winter, the trench is covered first 
with a layer of polyethylene film. Then a 
tunnel is placed over the row. The arch 
span is 1.3 meters and height is 2 meters, 
across both sides of the grapes. 



Double plastic tunnels



� Fifth, the traditional Chinese solar greenhouse 
often is used for growing grapes.  The structure 
includes a thick, often insulated East-West 
oriented concrete wall. The south skeleton is 
made from narrow steel bar, covered with 
transparent plastic coverings. During the day, the 
wall absorbs heat from the sun. In the evening, 
the wall releases the heat. In addition, for 
especially cold nights, the structure can be 
covered with rolls of straw or cotton insulation.



Traditional Chinese solar greenhouse 



Thank you! Welcome to Hohhot!


