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Abstract; The deterioration risk of bale silage is relatively high because of a high surface-area to volume
ratio. Therefore, the damages of plastic covers of bales should receive particular attention since it may
often occur during removing or transportation process. When bales are punctured, oxygen is allowed to
permeate the silage and subsequently aerobic organisms flourish and metabolize the products of
fermentation, and the temperature inside the bales will rise up again. So temperature is a key indicator
when the material is noticed to be “heating” since while oxygen comes into contact with the silage. In
order to forecast the risks of aerobic deterioration of silage, grass bale silage and alfalfa bale silage were
selected as study objects. The method which used to embed temperature sensors into the bale to measure
the temperature was proposed. The self-developed multi-sensor experimental system with a specific
penetration shaft and cone ( V-structure) was used. While the cone penetrated into bale, the thermal-
couple sensor followed the cone into the bale. If the cone arrived at the place desired, the cone would
extract but the thermal sensors would stay at the place. It can put the sensors into bale without
introducing air followed. Two schemes measuring temperature changes in punctured bale were designed.

The temperature of planned locations in bale was monitored. It was detected that the temperature of the
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silage which was closer from the damaged cover rose sooner. Paired ¢ test was done between the

corresponding values from the upper and the lower within bale silage. The test results showed that two

temperature rising processes of upper and lower had a significant difference. By temperature curve

comparison of the same silage materials with different dry matter contents, it was found that the

temperature rising of silage with higher dry matter was faster. Furthermore, to measure the temperature

field inside bale, a specific penetrometer was designed. It was fixed on the platform of measurement and

controlled during temperature measurement.

Based on the data of temperature distribution, the

temperature distribution in bale silage could be visualized in 3D map. It is a powerful tool to analyze

temperature distribution around the bale silage in multi-angle.
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Fig.2 Specific penetration shaft and cone
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Fig.7 Temperature dynamic of the points on transverse

axis of Grass —1 and Alfalfa —1
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Fig.8 Temperature dynamic of the points from lower

part and upper part of Alfalfa—1 and Grass — 1
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(b) Grass—1, T4 i Jii 1t 4> %k 66. 7%

B SPSS 20 b gk 47 BC XF ¢ A B, A5 R WK 1.
Alfalfa — 1 H i X AE AR A BC X 25 4 {H 20 R 0. 13,
¢ SR RE A 0. 463, XF R () HER P {H K 0. 646 >
0.05,:54 52 iRENSLMTHE 2T, Grass—1
Hh R LG R AR I LR 25 M B(E 29 0,09, 1 Gi it
(B 0. 349, X N i #E 28 P (B &y 0. 729 > 0. 05, ik

M4 52 B S SN W R 2E R
UntEl 8 Bron, BAR A3 5 1 S R R

FHEE (ERAL T AR A A 1 BN R L 3 i T
P, ERERAY R 6 BT R A 8 M TR X 3
S 8 506 il BEAT XS ¢ K 5, 25 2R L
%1,

Alfalfa — 1 H1 i 3 55 g 1 A HCO6HRE 7 X6 7 A9 48R
A PAEHN0<0.05, 85 3 50 1 i E s &Lk
AW 22 57 5 50 8 5 A 6 T IEC XF AR AR X 7 Y A R P
H 0 <0.05, i 8 5 51 6 (B 8h L AL A W
B2

Grass — 1 i 3 55 0 1 C NS R AR o 07 119 HE 5
P{EN0<0.05, 8 3 55 1 i sh S22 A W
22 57 5 a8 5 R 6 T L X AR A XS I A SR P B
0 <0.05,# i 8 55 6 1l 3h L LA W] B 22

=4
Ft o

F1 2012 FHPERN  WEER

Tab.1 Results of paired samples : test in 2012
e Xt 2 5
ket B X A P e ﬂ?fﬁﬁ 95% B 15 X [A] , A P
e 2 TR kR
H3A -2.792 86 1.204 95 0.18593 -3.168 35 -2.417 37 -15.021 41 0
Alfalfa—1 H4 N2 0.128 57 1. 800 58 0.277 84 -0.43253 0. 689 67 0.463 41 0. 646
M8 6 -2.13333 0.447 58 0. 069 06 -2.272 81 -1.993 86 -30. 890 41 0
JE N -1.39524 1.061 51 0.16379 -1.726 03 -1.064 45 -8.518 41 0
Grass — 1 M4 52 0.088 10 1.63576 0.252 40 -0.421 64 0.597 83 0.349 41 0.729
8 N 6 -1.316 67 0.85195 0.131 46 -1.58215 -1.05118 -10.016 41 0
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Tab.2 Results of paired samples ¢ test in 2013
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Lower_ 40, Upper 40 —6.94222  1.73803  0.37927  -7.73336  —6.15108  —18.304 20 0
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Fig.9 Temperature dynamic of lower part and upper
part of Alfalfa —2 and Alfalfa—3
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Fig. 10 Temperature dynamic of lower part and upper

part of Grass —2 and Grass —3
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Mapping of temperature distribution in Alfalfa —2
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