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Abstract Three types o stalks from high oil corn variety 647 (HOC647) , conventional corn (CAU80) and specific fod-
der corn (FC3) were used to study the change of main chemical contents and digestihility of HOC647 stalks with kernel
maturity stage and to compare the difference of HOC stalks with other variety stalks based upon the analysis of chemi-
ca components and measurement o digestibility and amount of gas productionin vitro. The result showed that as corn
kernels matured, HOC647 stalks had linear increases (L; P < 0.01) in the contents of water soluble carbohydrate
(WSC) , starch , ether extract (EE) , and the digestibilities of DM (DMD) and NDF (NDFD) , which were 0.82 %,
1.68 %, 1. 33 %), 54.07 % and 75. 79 % respectively at 1/ 2 milk line (ML) ; 2.93 %, 2.12%, 1.88 %, 57.11 % and
46. 36 % respectively at 3/ 4 ML ; 19.21 %, 5.53%, 2.71%, 66. 78 % and 48. 38 % respectively at 4/ 4 ML. In conr
trast, there were linear decreases (L; P<0.01) inthe contents of NDF, ADF and lignin which were 75. 79 %, 50. 12 %
and 8. 06 % respectively at 1/ 2 ML ; 74.50%, 47.14 % and 7. 77 % respectively at 3/4 ML; 58.72 %, 34.60 % and
4.64 % respectively at 4/ 4 ML. The nutritional value of HOC647 stalks harvested at 4/ 4 ML was, therefore, higher than
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that at 1/ 2 ML or 3/ 4ML. The content of WSC, starch and EE of HOC647 stalks at 4/ 4 ML was not only much higher (P
<0.01) than that of CAUS8O0 stalks harvested at 4/ 4 ML , but also higher ( P<0. 05) than that of FC3 stalks harvested
at 3/ 4 ML, whereas the content o cell wall components including NDF, ADF and lignin o HOC647 stalks was signifi-
cantly lower (P<0.001) than that of CAU8B0 and FC3, respectively. The stalks of HOC647 had higher (P<0.01) in
vitro DMD and NDFD, and ruminal gas production than those o CAU80 and FC3 stalks. These results suggested that

HOCG647 stalks at 4/ 4 ML o kernels are characterized by their high nutrient contents and being more ruminaly di-

gestible, and thus seem to be o highly valuable over other corn stalks.
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24 h pH, Broder- (P<0.05) ( 1:
ick (20] ; Eriwin :
211 (Agilent 6890) (L;P<0.001) , ,
(SUPEL COWAXTM-10 , 4/ 4 19.21 %, 12 34
30 m x 0. 32 mm x 0. 254 m) 23.4 (P<0.001) 6.6 (P<0.001);
1.5 1/2 34
SAS (am)? (P >0.05) (P<
3 HOC647 0.01 P<0.05)
,NDF ADF
(L;P<0.001)
,NDF ADF 1/2 34
2 1.70% 5.95%  3.60%,
2.1 647 3/4 4/ 4 21.18%
26.60% 40.28% 12 24/ 4
1) NDF ADF 22.52 %
HOC647 30.97% 42.43%
1 647
Table1l Comparion of main chemica componentsof HOC647 stalks between three maturity stagesof kernds
pP=
SEM P
w/ % 12 34 44 L Q
0.82¢ 2.93¢ 19.21a 0.092 <0.001 <0.001 <0.001
1.68 c 2.12c 5.53 a 0. 563 0. 006 0. 003 0.074
1.33¢ 1.88 b 2.71a 0. 227 0.014 0. 005 0.621
7.44 a 6.58 b 6.96 ab 0.126 0.039 0.075 0.029
8.66 a 8.02c 6.24 e 0.039 <0.001 <0.001 <0.001
Ca 0.55a 0.53a 0.43 ¢ 0. 007 <0.001 <0.001 0. 002
P 0.11c 0.09 e 0.16 a 0.002 <0.001 <0.001 <0.001
NDF 75.79 a 74.50 b 58.72 d 0. 265 <0.001 <0.001 <0.001
ADF 50.12 a 47.14 ¢ 34.60 e 0.289 <0.001 <0.001 <0.001
8.06 a 7.77 a 4.64 c 0. 157 <0.001 <0.001 0. 003
:NDF :ADF (P<0.05)
L (Q
CP
34 1/2 (P<0.05) , (DMD)
, (P>0.05) NDF (NDFD) 2 (L;
P<0.002) , , NDFD 3/4 4/ 4
(L:P<0.03), (P>0.05)
(P<0.01 P <0.05) 1/2
, HOC647 Al 4 DMD NDFD
4/ 4 ( ) 1/2 23.51 % 11.55% ADF
34 (ADFD) (P>0.05)
2) , HOC647 4/ 4
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Table2 Comparionof in vitro digestibility of HOC647 sta ks between three maturity stagesof kernds
p=
w/ % SEM P
1/2 34 a4/ 4 L Q
DMD 54.07 e 57.11c¢ 66.78 a 0.329 <0.001 <0.001 0.001
NDFD 43.37 ¢ 46. 36 ab 48. 38 a 0. 606 0. 003 0. 001 0. 541
ADFD 42.92 a 42.68 a 45.02 a 1. 092 0.321 0.224 0. 373
DMD: 'NDFD : ;ADFD:
2.2 647 (4.64% 6.93%; P<0.001)
,HOC647 )
1) ,HOC647
HOCo647 CAUBS80 , FC3 205.9 %
(P<0.05 P< (19.21% 6.28%; P<0.001) 118.6 %(5.53 %
0.01) ( 3) :HOCB47 ( 2.53%;P<0.011) 29.0%(2.71% 2.10%; P
) , (NDF <0.015) , NDF ADF
ADF ) HOC647 15.8%(58.72% 69.78%; P < 0.001) 18.7%
CAUS80 (34.60% 42.55%; P<0.001) 32.8%(4.64%
15.5 (19.21% 1.24%; P <0.001) 4.0 6.90%; P<0.001) HOC647
(5.53% 1.37%; P<0.003) 1.9 (2.71% (P <0.001) CAUSO , (P<
1.45%; P<0.001) , NDF ADF 0.001) FC3 , HOC647
25.7% (58.72 % 79.03%; P < 0.001) (P<0.001) , (P<0.001) CAUSO,
30.3%(34.60%  49.61%; P <0.001) 33.0% FC3 (P<0.05)
3 647 2

Table 3 Comparion of main chemica componentsof HOC647 stalks with other two typesof corn staks

w/ % SEM P P-
HOC647 CAUB0 FC3 HOC647 vs. CAU80 HOC647 vs. FC3
19.21 1.24 6.28 0.071 <0.001 <0.001 <0.001
5.53 1.37 2.53 0.574 0. 006 0. 002 0. 010
2.71 1.45 2.10 0.121 0.001 <0.001 0.012
6. 96 6.42 7.55 0. 067 0. 003 0.011 0. 008
6. 24 8.10 8.00 0. 048 <0.001 <0.001 <0.001
Ca 0.43 0. 65 0.40 0. 005 <0.001 <0.001 0.013
P 0.16 0.07 0.12 0. 002 <0.001 <0.001 <0.001
NDF 58. 72 79.03 69. 78 0.192 <0.001 <0.001 <0.001
ADF 34.60 49. 61 42.55 0. 107 <0.001 <0.001 <0.001
4. 64 6. 93 6. 90 0.109 <0.001 <0.001 <0.001
4 4 HOCB47 2)
: , 4 4 4 HOCB47
HOCB47 , DMD NDFD ADFD 66. 78 %
34 48.38% 45.02%, ADFD FC3
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Table 4 Comparion of in vitro digestibility of HOC647 stalks with that of other two typesof corn staks

2

P=
w/ % SEM P
HOC647 CAUS80 FC3 HOC647 vs. CAU80 HOC647 vs. FC3
DMD 66. 78 48.42 58. 59 0. 463 <0.001 <0.001 <0.001
NDFD 48. 38 40. 38 45. 47 0.511 <0.001 <0.001 0. 007
ADFD 45. 02 37.32 43.13 1.236 0.011 0. 005 0. 322
(P>0.05) ,DMD NDFD (P<0.01)
CAUB0 FC3 ,  CAUS80
, HOCB47 DMD  37.9%(66.78 % e
48.42 %; P <0.001) ,NDFD 19. 8 %(48. 38 % j}';“ﬁ
40.38 %: P <0.001) ,ADFD 20.6 %(45. 02 % *
10 —o—HOC647 —e—FC3 —a—CAUS0
37.32 %; P < 0. 006) FC3 , HOC647 ‘ . . . ) . ‘ )
DMD NDFD 14.0 % (66. 78 % 0 15 30 45 60 75 90 105 120
¥E et Al /h
58.59 %; P < 0.001) 6.4%(48.38% 45. 47 %:;
P <0.008) 1 542
CAUB0 FC3
' Fg.1 Comparisonof cumulative gas production of corn
HOC647 stalksof HOCB47 with CAU80 and FC3
, 3/4
, ( 3 (P<0.001) HOC647
3) 1h 120 h ,
HOC647 CAUS0 FC3 CAUS0 )
1 5 , HOC647 (P<
.3 0.001) CAUS80 , (P<0.001)
5 647 CAUB0 FC3

Table 5 Gomparion of gas production and in vitro fermentation parameters of HOC647 corn stalks with CAU80 and FC3

p=
w/ % SEM P HOCB47 vs. HOC647 vs.
HOC647  CAUS80 FC3
CAU80 FC3

/ mL 51.98 39.83 45.37 0.85 <0.001 <0.001 <0.001

/ht 0.026 0. 024 0.022 0.001 <0.001 0.005 <0.001

/h -8.38 3.33 -3.07 0.52 <0.001 <0.001 <0.001

NHs-N/ (mg-L %) 26.94 26.91 31.21 0.96 0. 006 0.982 0. 005

pH 6.82 6.88 6. 85 0.02 0.043 0.016 0.190

/(mmol-L"Y)  47.95 41. 45 38.13 8.99 0.719 0. 636 0. 445

ACE ! % 65. 95 66. 45 68. 30 1.21 0. 358 0.784 0. 206

PROP ! % 20. 60 19. 35 19.53 0.51 0.278 0.161 0.183

1SOB ! % 1.15 1.30 0.93 0.17 0.335 0. 567 0.380

BUTY ! % 10. 65 10. 80 9.30 1.19 0. 585 0.934 0.431

IOV ! % .20 .90 1.47 0.21 0.178 0.082 0.389

VAL ! % 0.45 .30 0.43 0.17 0.794 0. 567 0.943
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FC3 ,HOC647 24 48 h
CAUS80 73.8 %(39. 8 mL 22.9
mL) 46.4%(48.3mL 33.0mL), FC3
37.7%(39.8 mL 28.9 mL) 23.2%
(48.3 mL 39.2mL)
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