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Abstract Anin vitro gas production experiment was conducted to investigate the effect of oil selection progress of
Beinongda high ail (BHO) population on chemical composition, ruminal digestion characteristics and fermentation traits
in vitro. The experimental HOC grains were alternately obtained from 16 oil-selecting cycles of BHO population. With
genetic selection progress, the fat content of BHO population linearly increased from 6. 84 % in cycle 2 to 13.20% in
cycle 16. The starch and protein content in HOC grain quadratically responded to the selection progress, and there
were close correlations between the content of starch and fat (r = - 0.83, P<0.001) in one hand and between the
content of protein andfat (r=0.75, P<0.001) in the other hand. Rate and extent of starch digestion significantly in-
creased in a linear fashion with increased selecting cycles, indicating that genetic selection for ail in such BHO popula-
tion probably altered the structure of endosperm layers or texture of starch granules. Accumulative gas amount during
48 hfermentation and DM digestibility at 24 h incubation time significantly declined withincreased selecting cycles. This
may be attributable to the reduced starch content with the increased fat content, rather than to ary direct effect o in
creased fat. Asfat content increased, the pH value, total VFA concentration and propionate molar percentage also sig-

nificantly increased in a linear fashion and molar proportions of acetate and butyrate linearly declined at 6h incubation
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time. However, these values did not differ at 24 h incubation time.
Key words HOC grain; selection cycles; in vitro rumen digestibility; in vitro rumen fermentation
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Table 1 Chemical compostion of HOC grainsfrom different selection cyces %
c2 90.91d 6.84f 69.32 a 8.47 ¢ 13.11 1.43 e
(o7 91.50 ¢ 8.55e 68. 59 ab 9.24f 11.84 1.34f
C6 92.24 b 9.11d e 69.52 a 9.76 e 10. 02 1.46d
c8 92.75a 9.55d 68. 15 ab 10.49 ¢ 10. 52 1.55b
C10 92.75 a 10.38 c 65. 49 bc 10.73 a 10. 62 1.64 ab
C12 92.71 a 11.27 b 66. 28 bc 10.36 b 10. 22 1.61c
Cl4 92.72 a 11.68 b 64.27 c 10.45 b 11.89 1.61b
Cl16 92.47 a 13.20 a 59.99 d 9.96d 13.92 1.65a
SEM 0.07 0.21 0.83 0.03 1.19 0.01
P <0.001 <0.001 <0.001 <0.001 0.051 <0.01
L <0.001 <0.001 <0.001 <0.001 0. 149 <0.01
Q <0.001 0.923 0.012 <0.001 0. 066 <0.01
(P<0.05) HoC (L) (Q)
2
Table 2 Corrdation and regresson anayses between oil improvement and mgor chemica congituentsof HOC grain
P
R? SEM
b c
.. 80.13-1.35xEE 0.62 4.33
- 0.7 54.29 +9. 37 x EE- 0. 26 x EF® 0.72 >k * 3.27
7.21+0.27 x EE 0.52 *okx *okx 0. 26
0.72™" - 3.10+2 41 x EE- 0.16 x EE? 0.88 *x 0.06
r R? HOC b ¢
* P<0.05;** P<0.01;*** P<0.001
2.2 HOC (R? =
3 , 0.98,RSD = 3. 65)
HOC 6 h (P< 48 h (P<
0.001) , 12h ,48 h 0. 001) ,HOC

7.6 mL (P<0.001)

(P<0.001) ,



2 BHO 57
HOC '
6h (P=0.04) , (P<0.001)
12 h (P<0.001) ( 4)
3 48 h
Table 3 Amount and kineticsof in vitro gas production of HOC grainsfrom different sdection cycles
/ mL

6h 12 h 24 h 48h B/ mL ciht Lag/ h
c2 36.65¢ 60. 60 a 74.48 a 81.20 a 82.14 a 0.110d 1.01
c4 37.17 ¢ 60.30 a 73.38 a 79.57 ab 80.12 ab 0.114 c 0.93
C6 37.60 ¢ 60. 37 a 72.69 a 79.00 ab 79.43 ab 0.116 ¢ 0.95
Cc8 36.93 bc 60. 60 a 73.29 a 79.77b 80.33 b 0.121 b 0.96
C10 40.17 ab 60. 77 a 72.29 a 78.33 ab 78.45 b 0.121 b 0.85
C12 38.77¢ 59.70 a 71.28 a 77.40 ab 77.39 ab 0.114 c 0. 88
Cl14 40.77 a 61.73 a 73.56 a 80. 07 ab 79.75 ab 0.123 b 0.88
C16 40.13 ab 57.27 b 67.44 b 73.60 ¢ 72.75 ¢ 0.130 a 0.84
SEM 0. 47 0.54 0. 67 0. 67 0.65 0. 001 0.04
<0.001 0. 032 <0.001 <0.001 <0.001 <0.001 0. 165
L <0.001 0.072 <0. 001 <0.001 <0.001 <0.001 0. 026
Q 0. 670 0. 028 0.116 0.228 0.131 0. 155 0.512

4

Table 4 In vitro rumind DM and starch digegtibility of HOC grainsfrom different sdecting cycles at different fermentation time

%

6 h 12 h 24 h 12 h 24 h
c2 38.18 b 56. 88 ab 63.58 a 72.38f 93.03f 98.53 g
4 38.68 b 58.03 a 62.24 a 73.13 e 94.65 e 99.09 d
C6 44.73 a 52.82 hc 56.66 b 73.73 d 94.54 e 98.85f
C8 34.78 c 57.10 ab 62.45 a 73.30 de 94.84 d 99.14 b
C10 39.48 b 54.28 ab 55.39 b 76.47 c 95.66 b 99.28 a
C12 39.01b 49.05 c 60.85 a 80. 56 a 95.25¢ 99.22 c
C14 37.75 b 48.52 ¢ 54.81 b 77.60 b 95.25¢ 99. 24 ab
C16 35.67cC 52.52 hc 54.35 b 80.74 a 95.97 a 98. 99 ab
SEM 0. 66 1.15 1.00 0.16 0. 06 0.01
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001
L 0.014 <0.001 <0.001 <0.001 <0.001 <0.001
Q 0. 004 0.519 0.949 <0.001 <0.001 <0.001
5 ,HOC HOC ,
6h (r=-0.728,P<  6h ,HOC
0.001) 48 h (r= ;
0.680, P < 0.001) HOC 24 h ,
6h ,HOC 48 h

70% 80 %,

(r=0.755, P<0.001) ,
0.766,P<0.001) ,

(r=
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HOC 6 h (P>0.05) TVFA
(r=0.618, P<0.01) (r=0.715,P< ,
0.001) , 48 h (r=-0.584,P< , pH
0.01) (r=-0.657, P<0.001)
( 5 :
, HOC ,
: pH*! HOC
5 ’
[576,25] , HOC
Table 5 Correlation coefficients between fermentation and di- (P<0.05) 1 2
o e o cremcd o oH  TVFA
6 12h
(NHz-N) (P>
6h -0.728""  0.618"  0.557° 0.0, 12h (p=
48 h 0.680"" -0.584" -0.212 0. 010) NHsN
0.755"" - 0.657""" - 0.269 [26] HOC
C -0.766"" 0.715""  0.437°
0.524” -0.459° -0.413° ' , NHsN
*kk *% * ! N H3-N
6h - 0.697 0. 609 0. 430 HOC
12h -0.729" 0.820°" 0.765"
24 h - 0.258 0.540"  0.855"" ' , N HaN
: *P<0.05;**P<0.01; ***P<0.001 (5_0
HOC 6h mg/ 100 mL) 1*°,
HOC
6h TVFA
(P<0.001) ,
, (P<0.001) ,
HOC BHO 12 h
(P<0.001) , (P<0.01)
2.3 24 h ,
6 7 HOC , 115 24 h
6 12h 24.h 211
( ) HOC
., 6h pH (P<0.001) , (P<0.05) 2%
pH [20724] ,
: (TVFA) :
[22 ,24]
: 6h TVFA (8.2 HOC
(P<0.001) , 12 h [2.26.30]



2 BHO 59
6 6h
Table 6 Resultsof in vitro rumen fermentation traits at 6 hoursincubation from different sdlecting cycles
/ / / (mol/ 100 mol)
pH
(mg/ 100 mL) (mmol/ L)
c2 6.84c 4.30 64.08 b 63.26a 25.76¢ 0.98 8.03a 1.48 0.50 2.46a
c4 6. 88 bc 5.11 62.55 b 63.37a 25.8¢c 0.97 7.80b 1.49 0.54 2.46a
C6 6.89b 4.81 65.20 b 63.14ab 26.20c 0.89 7.77bc 1.49 0.54 2.41a
Cc8 6.87 b 4.88 67.89a 62.65bc 26.88b 0.97 7.59cd 1.41 0.52 2.33b
C10 6.85Db 5.13 71.03 a 62.52bc 27.00b 0.93 7.55d 1.48 0.52 2.32b
C12 6.98 a 3.81 72.98 a 62.54bc 26.91b 0.97 7.60cd 1.44 0.56 2.33b
Cl4 6.91b 5.31 70.60 a 62.51bc 27.20ab 0.95 7.43d 1.41 0.51 2.30b
C16 6.90 b 4.74 72.67 a 62.32c 27.62a 0.91 7.24e 1.42 0.52 2.26b
SEM 0.02 0.23 1.27 0.14 0.15 0.04 0. 04 0.02 0.01 0.02
<0.001 0. 060 0. 001 0. 003 <0.001 0.704 <0.001 0.101 0.051 <O0.001
L <0.001 0. 647 <0.001 <0.001 <0.001 0.511 <0.001 0.015 0.463 <0.001
Q 0. 361 0. 454 0. 290 0. 269 0.311 0.926 0.599 0.894 0.033 0.228
7 12 h
Table 7 Resultsof in vitro rumen fermentation traits at 12 hoursincubation from different sdecting cycdes
/ / / (mol/ 100 mol)
H
P (mg/ 100 mL) (mmol/L)
c2 6. 89 3.14 96. 84 61. 37 26.96 c 1.02 8.59a 1.51 0.56 2.28a
c4 6. 89 2.94 90. 96 61. 37 27.39bc 0.94 8.19b 1.56 0.58 2.25ab
C6 6.89 3.90 89.91 61. 00 27.97a 0.90 7.98bc 1.60 0.58 2.18b
C8 6. 87 4.07 88. 19 61. 85 27.63ab 0.71 7.75cd 1.51 0.58 2.24b
C10 6. 87 4.20 91.57 61. 86 28.16ab 0.42 7.48de 1.53 0.57 2.20b
C12 6. 89 4.63 89. 10 61. 23 28.00ab 0.96 7.68cd 1.52 0.61 2.19ab
Cl4 6. 89 4.06 91.94 62. 08 27.9%6a 0.69 7.19e 1.52 0.57 2.22ab
C16 6. 89 3.27 89. 30 61. 93 28.20a 0.39 7.40ed 1.54 0.57 2.20ab
SEM 0.01 0.40 1.43 0.15 0.15 0.14 0.08 0.03 0.01 0.02
0. 060 0. 091 0. 251 0. 007 0. 004 0.063 0.001 0.501 0.200 0.188
L 0. 092 0. 108 0. 150 0. 159 <0.001 0.005 <0.001 0.528 0.949 0.027
Q 0. 004 0.010 0. 180 0.225 0.013 0.886 0.005 0.736__ 0.062 0.015
13. 2 %;
(291 HoC
, HOC HOC
HOC
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