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Design and Experiment on Silage pH Value Wireless Monitor Device
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Abstract: pH value is one of the important parameters for evaluating the silage quality. A wireless pH
value monitor device for silage was developed, and it could obtain the pH value of silage at real-time
during fermentation. After the calibration of the device, the verification experiments of the actual
measurement results were carried out in chopped maize and grass samples. The results showed that there is
the linear correlation between the measurement result and the accurate pH value, r is 0.997 3 and 0.995 7
(chopped maize, grass sample, pespectirely ). The experiments were carried out for monitoring the
change of pH value during fermentation in chopped maize and grass silage respectively. The results
showed that the original pH value in chopped maize is 5. 4, and then the pH value decreased sharply from
5.4 10 4.0 between 0.5 ~2 d. After that, the pH value decreased slowly and became stable at 3.8
finally; the original pH value in grass is 5.9, and the pH value decreased from 6.0 to 5.2 between
0.8 ~3 d. Finally, the pH value became stable at 5. 1 in 7 d fermentation.
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Schematic diagram of signal conditioning circuit
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Fig.2 Schematic diagram of wireless measurement system for pH value
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Tab.1 Measurement results of silage pH value
o FAAEFT H
pH MW SEPril & {E 4 5% 15 25 TR 2/ %  pHAEMERI(E  SCPRM R (E 25 % 15 2% X iR 22/ %
1 5.59 5.62 0.03 0.61 6.35 6.39 0. 04 0.63
2 4.47 4. 44 -0.03 -0.65 6.32 6.39 0.07 1.04
3 4.18 4.15 -0.02 -0.57 6. 10 6.18 0.08 1.35
4 3.93 3.85 -0.08 -1.98 6.17 6.18 0.02 0.26
5 3.96 3.92 -0.03 -0. 86 5.76 5.78 0.02 0.42
6 3.92 3.93 0.01 0.20 5.76 5.79 0.03 0.49
7 3.94 3.85 -0.09 -2.18 5.61 5.59 -0.02 0.32
8 3.90 3.82 -0.08 -2.15 5.46 5.46 0.01 0.15
RS SLEN -0.037 1.152 0. 031 0.581
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Fig.3 Correlation analysis of measurement result and accurate pH value for silage
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Tab.2 Information of particle size, dry matter content and density in silage samples
FORFEFT H A
LIRS 4 Har i/ T¥ B Ty P E/ Hars T Ty
mm % TR B % (kg-m".‘) mm % Ji 4 L % (kg-m*)
0~2 3.20 0~4 2.23
2~3 5.17 4 ~8 3.46
3~6 8.13 8 ~16 12. 88
610 30. 47 35.87 223.72 16 ~ 24 3. 46 33.62 131. 36
10 ~ 15 50. 01 24 ~48 54.23
>15 3.02 >48 3.74
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Fig.5 pH value measurement results of grass

4.0, 25 pHETHBEZE, RAFRET 3.8
LA h THERAEAR, K pHEWHRIE N 5.9, Ak
W55 0.8 KENE 3 K pH{EM 6.0 TR 5.2,
&t 4D 7T d R REES , pH HRE T 5. 1 224,

(1) WL BAR B T —Fh 5 5k pH (i

during fermentation

& % x Wt

A, TR, A T DR B i B e R R RO R (T ] b [ B4 4% ,2008,30(4) :100 — 106.
Guo Xusheng, Ding Wurong, Yu Zhu. The evaluation system of fermentation quality of ensiled forage and its improvement[J].
Chinese Journal of Grassland, 2008, 30(4) :100 - 106. (in Chinese)
Weinberg Z G, Ashbell G. Engineering aspects of ensiling[ J]. Biochemical Engineering Journal, 2003,13(8) : 181 - 188.
Francisco C G, Richard M. Microbial inoculants for silage[ J]. Focus on Forage, 2006, 8(4) .1 —4.
Wang J, Wang ] Q, Zhou H. Effects of addition of previously fermented juice prepared from alfalfa on fermentation quality and
protein degradation of alfalfa silage[ J]. Animal Feed Science and Technology, 2009, 151(3 -4) . 280 —290.
Tengerdy R P, Weinberg Z G, Szakacs G. Ensiling alfalfa with additives of lactic acid bacteria and enzymes[ J]. Journal of the
Science of Food and Agriculture,1991, 55(2) . 215 —228.
Rooke J A, Kafilzadeh F. The effect upon fermentation and nutritive value of silages produced after treatment by three different
inoculants of lactic acid bacteria applied alone or in combination[ J]. Grass and Forage Science,1994, 49(3) . 324 —333.
W IR SF L AT ALAMOGE D A A DR pH B B ()], M ka4 ,2007,35(9) 11285 ~ 1289.
Liu Xian, Han Lujia, Yang Zengling, et al. Rapid prediction of pH value and fermentation products in silage by near infrared
spectroscopy[ J]. Chinese Journal of Analytical Chemist, 2007, 35(9) :1285 - 1289. (in Chinese)
Marden J P, Bayourthe C, Enjalbert F. A new device for measuring kinetics of ruminal pH and redox potential in dairy cattle[ J].
Journal of Dairy Science, 2005, 88 (1) :277 -281.
FRIE IR A X745 R 3 pH AT G AR SR [T]. RAL P Hi%,2009,40(6) ;164 — 168.
Wang Fenghua, Qiu Zhengjun, Jie Dengfei, et al. Design and experiment on the field information pH value and electrical
conductivity acquisition instrument[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2009, 40(6) :164 - 168.
(in Chinese)
Schroeder J] W. Silage fermentation and preservation[ M]. Fargo, North Dakota; NDSU Extension Service, 2004.
BESCIE, RRIT I A, BUIE , 45 . 3L RV 70 o 75 4Dk K I8 0 B A R RIOR [T ek B 4% ,1995,28(2) 273 - 82,
Cai Yimin, Kumai Sumio , Liao Zhi, et al. Effect of lactic acid bacteria inoculants on fermentative quality of silage[ J]. Scientia
Agricultura Sinica, 1995, 28(2): 73 —82. (in Chinese)
Limin Kung Jr. Silage fermentation end products and microbial populations: their relationships to silage quality and animal

productivity[ C] // Proceedings of 2008 Annual Conference of the American Association of Bovine Practitioners, 2008.



