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Abstract. In order to research the mechanics characteristics of potato stalk buds, Experimental 
determination of the potato stalk buds 25d bud age compression feature parameters, and the 
compression strength and the maximum compressive strain characteristics of the single factor 
analysis of variance test. The results show that the potato stalk bud at the top, middle and base of 
compression strength are 0.43~0.81MPa, 0.81~1.21MPa and 0.91~1.60MPa respectively, the biggest 
compressive strain were 0.11~0.27, 0.15~0.31 and 0.17~0.40 respectively. It integrally manifested as 
compression strength and the maximum compressive strain increases from the top to the base of the 
potato buds, and the difference of the compression strength and the maximum compressive strain at 
the top and base of buds is remarkable. 

1. Introduction 

The plastic mulching technology, it can improve the growth environment of crops, significantly 
increase the yield of the potatoes (2, 8, 13, 14), it is one of the arid and semi-arid region of spread of 
an important technology of high yield and stable yield. But the effect of making seedlings was 
burning to die easily, low germination rate, it need the artificial seedlings, not only time-consuming 
work, but low working efficiency. In order to this problem, cover with a thin layer of soil just above 
on the seed row, rely on the soil on the membranes of the gravity and potato bud shoot their natural 
upward force broke ground rupture in emergence (10, 15, 6, 5). At present, the research focuses on 
the technology of potato growth and soil ecological effect, and the rupture mechanism of shoot few 
research reports. Therefore, studies the mechanical properties in the process of shoot emergence to 
reveal the rupture mechanism and suitable membrane covering the variety of planting is important. 
Scholars at home and abroad, mainly for wheat, rice, maize, the main food crop stalks mechanics 
characteristics of a lot of research, and obtained many achievements (1, 3, 4, 7, 9, 11,12, 16, 17, 18). 
In these studies, the mechanical properties and damage mechanism of potato stalk buds studies are 
rare. Therefore, in this paper, through experimental study on potato stalk buds mechanical properties, 
the purpose is to breed new varieties, to further improve the bearing capacity of the potato stalk buds 
to provide certain reference basis. 

2. Test materials and methods  

2.1 Test equipment 
The experiment using Shenzhen SANS CMT2502 type microcomputer control electronic 

universal testing machine, the machine can be displayed real-time dynamic force in the process of test, 
displacement, deformation, loading speed and test curve. After the test, you can output the complete 
test reports and test curve. This machine is the maximum test force of 100N, the value error is plus or 
minus 1% of force display and the value error is plus or minus 0.5% of displacement shown. 
2.2 Test materials 

As shown in figure 1 of potato stalk buds, the experimental materials come from Gansu Province 
Academy of Agricultural Sciences field, In May 10, 2013 the film covering the soil for planting, the 
June 5, 2013 sampling, select start top film length in 130-150mm of buds. Three varieties are the 
Atlantic, the Xindaping and the Longshu No.3 respectively. Sample by the internodes interception, 
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the interception of 3 section from top to bottom, top, middle and base respectively, intercept length is 
about 2 times the diameter. 

 
Fig.1 The potato shoot 

2.3 Test methods 
The test was carried out in Gansu Agricultural University Laboratory for material mechanics from 

June 30th to July 15th in 2013, using the inner wall for 10mm's of fine drawing seamless steel tube is 
made from 5mm depth mould, Two ends of the sample into a mould. In order to study the rupture of 
membrane the changes before and after of the buds compression characteristics, and the sample is 
comparable to that of, the sample classification. Before the start of the experiment, the diameter 
lengths were measured by vernier caliper. The sample is placed in the workbench of the test machine, 
with 2mm/min speed test to exert pressure for the sample. 

3. The results and analysis 

3.1 The potato buds mechanics performance 
Figure 2 is the potato buds (Xindaping) from the top to the base of compression force - 

displacement curve. The figure shows that buds the compression failure process roughly experienced 
three stages (Take the top of buds, for example): (1) The approximate linear elastic stage, the 
approximate linear relationship between stress and strain, that is, the sigma is proportional to the 
epsilon, the materials obey Hooke's law, the elastic modulus E=3.04MPa. (2) The yield stage, when 
the stress is greater than 0.693MPa, the continue to load the pressure reaches 24.1N, stress reaches 
maximum, sigma Max is 0.730MPa, The stress and strain is no longer linear relationship, but is still 
the elastic deformation, the curve peak for the ultimate strength. (3) The deformation failure stage, 
when the stress reaches sigma Max, the buds began to rupture. 

The potato buds has high strength and good elasticity, the fracture failure took place in the cross 
section within the stalk buds (12). The following is the different varieties of potato buds 25d bud age, 
for the compression strength and the maximum compressive strain is analyzed, the results are shown 
in the table 1. 

 

 
Fig.2 Curve of compression force-displacement of Potato buds 
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Note: the compression materials for Xindaping; 1-3 represent the buds at the top, middle and base 
respectively, the top to the base of the buds diameter are 6.5, 6.0, and 5.0 mm respectively, 
compressed length are 2 times the diameter of the sample, the loading speed are 2mm/min. 

 
Table 1   Analysis compression strength and the maximum compressive strain of different varieties 

potato stalk buds 

Internode 
position 

The Atlantic Xindaping Longshu No.3 

The 
compression 

strength 

The biggest 
compressive 

strain 

The 
compression 

strength 

The biggest 
compressive 

strain 

The 
compression 

strength 

The 
biggest 

compress
ive strain 

The top 0.7770±0.1510c 0.2040±0.0450b 0.6857±0.0750c 0.1720±0.0473
b 

0.5500±0.0613c 0.1600±0
.0428b 

The middle 1.0880±0.2526
b 

0.2520±0.0686a

b 
0.9771±0.1321

b 
0.2070±0.0514

b 
0.9160±0.1137

b 
0.2586±0

.0596a 

The base 1.4480±0.2100a 0.2920±0.0426a 1.3385±0.2096a 0.2690±0.0722a 1.3700±0.1429a 0.3043±0
.0264a 

 
The table shows that the potato buds different internodes of compression strength and the 

maximum compressive strain differences, the Atlantic buds from top to the base of the compression 
strength were 0.7770MPa, 1.0880MPa, 1.4480MPa respectively, the maximum compressive strain 
were 0.2040, 0.2520, 0.2920 respectively; Xindaping buds from top to the base of the compression 
strength of 0.6857MPa, 0.9771MPa, 1.3385MPa respectively, the maximum compressive strain were 
0.1720, 0.2070, 0.2690 respectively; Longshu No.3 buds from top to the base of the compression 
strength of 0.5500MPa, 0.9160MPa, 1.3700MPa respectively, the maximum compressive strain were 
0.1600, 0.2586, 0.3043 respectively. it integrally manifested as performance of compression strength 
and the maximum compressive strain from the top to the base of the increase, the buds the same 
internodes of the compression strength the maximum of Atlantic, the second of Xindaping, the 
minimum of Longshu No.3, the top and base of the compression strength and the maximum 
compressive strain difference significant, we found the top and base of compression strength and the 
central significant difference, the maximum compressive strain difference was not significant, That is 
characterized the middle of the maximum compressive strain of the Atlantic and at the top and base 
no significant difference, Xindaping the top and the central difference was not significant of the 
maximum compressive strain, the top and base of the significant difference, Longshu No.3 the central 
and the base difference was not significant of the maximum compression strain, the central and the 
top of the significant difference. 

Thus it can be seen, the potato stalk buds the compression strength and the maximum compressive 
strain different as the growth status and the different varieties were changed, namely along with the 
change of varieties and parts of the growth state of its performance also was changed (18, 12). 

4. Conclusion 
The potato stalk buds the top section is measured in experiment can bear the maximum 

compressive stress is 0.43~0.81MPa, the failure of compressive strain is 0.11~0.11; The middle 
section can bear maximum compressive stress is 0.72~1.21MPa, the failure compressive strain is 
0.15~0.15; The root section can bear maximum compressive stress is 0.91~1.60MPa, the failure 
compressive strain is 0.17~0.40. 

There are differences in compression strength and maximum strain between the same internodes 
of different varieties buds and different internodes of the same variety buds under the same buds age 
condition, it integrally manifested as the compressive strength and the maximum compressive strain 
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increase from the top to the base of the buds, the difference of the compressive strength and the 
maximum strain at the top and the base of buds was significant, the difference of the compressive 
strength at the top, intermediate section and the base of buds was extremely significant, the difference 
of the maximum compressive strain was not significant. 
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