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Rapid Analysis of Silage Ferment Quality of
Corn Ensile Using Near Infrared Spectroscopy

MU Huai-bin, HOU Xiang-yang

(Grassland Research Institute of CAAS, Hohhot 010010, China)

Abstract: A quantitative analysis model for silage ferment quality of corn ensile is established by using

the near infrared spectroscopy. The detection result of the near infrared model established for organic

acid and ammoniacal nitrogen is better than that of the near infrared model established for six ferment

products such as lactic acid and acetic acid. The near infrared model established for organic acid and

ammoniacal nitrogen has a prediction correlation coefficient of 0.8453 and a mean difference of 10.3582.

Its judgment accuracy for silage quality is 80.15 %. The experimental result shows that the near infrared

spectroscopy can be used to quantitatively analyze the organic acid and ammoniacal nitrogen content of

corn ensile and is expected to be a rapid detection tool for the silage ferment quality of corn ensile.

Key words: near infrared spectroscopy; silage maize; organic acid; ammoniacal nitrogen; comprehensive

valuation results
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SL LOSP QT/MT /% ÆT/MT /% TT/MT /% UUV/MV /% MMNV
NV 44.5 ∼ 100 0 ∼ 55.1 0 ∼ 5.2 1.9 ∼ 12.2

N 145 80.5 ∼ 100
RS 83.8 15.4 0.1 6.2

NV 30.8 ∼ 83.1 9.39 ∼ 96.0 0 ∼ 1.6 4.6 ∼ 19.0
T 39 61 ∼ 78

RS 55.4 40.8 0.3 13.4

NV 10 ∼ 87.7 11.3 ∼ 90 0 ∼ 6.4 12.2 ∼ 29.9
U 54 41.5 ∼ 60

RS 60.4 37.8 1.3 19.2

NV 43.1 ∼ 73.2 22.9 ∼ 55.6 1.4 ∼ 3.2 25.7 ∼ 40.4
W 38 32.5 ∼ 39.5

RS 50.6 47.1 2.13 31.6
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OW 8 9 ∼ 18
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QT MSC Sg1–7 229 0.4376 524.5036

ÆT MSC Sg1–7 229 0.3737 234.6047

UUV MSC Sg1–7 234 0.5865 17.2804

QT/MT SNV Sg1–7 216 0.6869 9.0451

ÆT/MT UAN Sg1–7 222 0.6730 10.0102

UUV/MV MSC Sg1–7 214 0.7307 7.1897

MM MSC Sg1–7 205 0.8346 8.7745

����
���	���E7��LC

BAPP-�.O- 74 #"������#�

>�M=E7T��"�����G�K�(�

G�IGc'���f��B"�??#���

�f���DEXL�LCE7�APP-E7

�A#E7���c1; 80 % 45 (DEg

Q 3)�	$�LCX�@D� 0.8346�LC1G

� 8.7745	APP-X�@D� 0.8226�APP

-1G� 10.8559 	A#X�@D� 0.8453 �A

#1G� 10.3582 �Q 4 L, ��"��??

#�DE�����B���A#E7DE�

LUMN�A#E7���c; 80.15 % �	

���,'������1��c��

P-DEQ2�#�������%%(

*���%��,'����
��	���

9��*��������1�������%

%(��()#�a�+-"�����,'

�������1����%�%�

9 3 L}WX:;<=>?@|YAOPQRSTDE

d`hi ee]^hi aghi
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j�gfhi NIRS gfhi j�gfhi NIRS gfhi
LOk LOk

MM \YSL MM \YSL MM \YSL MM \YSL
6 75 T 77 T 55 90 N 85 N
9 55 U 75 T 69 59 U 70 T
15 90 N 96 N 76 72 T 59 U
22 68 T 74 T 90 42 U 59 U
26 72 T 76 T 94 69 T 66 T
28 78 T 84 N 96 26 W 40 W
31 36 W 40 W 102 74 T 52 U
37 56 U 51 U 117 23 W 40 W
42 66 T 76 T 138 50 U 50 U
48 78 T 73 T 175 53 U 50 U
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