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(Ash) (NDS) +B x B ,
:AB
=A X A
1 %
DM oM CP NDF ADF HC Ash NDF
0 100 89.90 91. 06 17.30 42.06 29.01 13.05 8.94 57.94
25 75 89.88 91.45 13.70 51.42  34.34 17.09 8.53 48.56
50 50 89.86 91.84 10.11  60.79  39.66 21.13 8.13 39.18
75 25 89.83  92.23 6.51  70.15  44.99 25.17 7.72 29.80
100 0 89.81 92.62 291 79.51 50.31 29.21 7.31 20.42
0 100 89.90 91.06 17.30 42.06  29.01 13.05 8.94 57.94
25 75 89.93 91.71 15. 06 49. 96 32.75 17.21 8.29 50.04
50 50 89. 95 92. 36 12.81 57.86 36.49 21.37 7.64 42.15
75 25 89.98 93.01 10.57 65.75  40.23 25.52 6.99 34.25
100 O 90. 00 93. 66 8.32 73.65 43.97 29.68 6.34 26.35
0 100 90.00  93.66 8.32  73.65  43.97 29.68 6.34 26.35
25 75 89.95  93.40 6.97 75.12  45.56 29.56 6.58 24.87
50 50 89.91 93.14 5.62 76.58 47.14 29.45 6.83 23.38
75 25 89.86  92.88 4.26  78.05  48.73 29.33 7.07 21.90
100 0 89.81  92.62 291  79.51  50.31 29.21 7.31 20.42
(%) = (%) - (%) , (%) =100 %- (%)
1.2 CO:
:3.579 gL
, 0 100,25 75, Na& HPO; - 12H.0,1.544 g/L KH2PO4 ,0.149 g/ L
50 50,75 25 100 O 3 MgSOs - 7H:0,0. 012 gL Cad.,0. 010 g/L
, 200 mg FeCls - 6H.0,0. 012 ¢/L Mnd: - 4H.0O,0. 007
Menke!®! , gL zZnd: - H.0,0.001 gL Cod: - 6H.0,0.002
6 gL Cud: - 2H.0,0.498 gL N&S- 9H.0,0. 001
12 24 48 h gL ,1.992 gL NHsHCO,17. 432 g/L
1.3 4 NaHCO:s
( ), Avena sati- 1.5 ,
va , 1 1, Gompertz'®
1.3 , 4 GP=Aexp { - exp[1+be(LAG- t)/ A]}
CO2 : ,GP (mL) ,A
1.4 (mL),b
CO:. 4 , (mL/h) LAG (h) ,e
( 't (h)
1 2 39 (NL RN)
A Db LAG ,

6,12,24 48 h
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SAS eRY , ,CP Ash NDS ,
CORR
2 ,OM NDF ADF
21 ,CP HC Ash NDS
,OM ,
NDF ADF HC ( 2
2 Gompertz
(mL)
6 h 12 h 24 h 48 h A(mL) b(mL/ h) LAG(h)
0 100 17.30 34.60 41.53 46.12 44.56+2.13* 3.37+0.92° 0.79+0.12%
25 75 13.00 26.00 34.33 42.18 41.75+3.39° 1.73+0.55° -2.18+1.82°
50 50 11.50 23.00 32.67 41.35 41.67 £2.95° 1.50+0.35° - 2.31+0.06°
75 25 8.55 16.75 28.00 37.95 39.59+1.40° 1.21+0.11° - 1.32+0.69°
100 0 5.50 11.00 23.17 34.82  37.62+0.23° 1.06+0.01° 1.58%0.16°
S EM 1.24 2.48 2.04 1.51
0 100 17.30 34.60 41.53 46.12 44.56+2.13* 3.37+0.92% 0.79+0.19%
25 75 16.27 32.53 39.27 44.12 42.55+2.28 3.05+0.91°% 0.57 +0.21°%
50 50 16.50 33.00 41.76 48.41  47.04+2.99° 2.64+0.83* - 0.51+0.88"
75 25 13.43 26.87 36.83 45.45 45.29+3.27° 1.80+0.48° - 2.09+0.26¢
100 O 13.23 26.47 37.47 44.65 44.79 +3.07° 1.78+0.41° - 2.03+1.86¢
S EM 0.57 1.15 0.90 0.88
0 100 13.23 26.47 37.47 46.65 46.79 +3.07? 1.78+0.41* - 2.03+0.86%
25 75 13.03 26.07 38.30 48.71  49.33+3.30° 1.75+0.34* - 2.04+1.55°
50 50 10.47 20.93 32.83 43.82 45.27 + 2. 49° 1.42+0.21® - 1.85+0.05%®
75 25 7.27 14.53 26.70 38.78 41.55+1.04c 1.16+0.06b - 1.17+0.72°
100 O 5.50 11.00 23.17 34.82 37.62+0.23¢ 1.06 +0.01° 1.58+0.16°
S. EM 0.84 1.68 1.61 1.42
(P>0.05) ; (P<0.05 S EM
2.2
.48 h
50 50 ,
75 % :
3 25 75,50 50,75 25 ,
75 % 75 % ,
50 % (P>0.05),
0,
25 % (P<0.05) , 50 %
(P<0.05)

48 h
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25 75 2.3
50 50 75 25 ( 3)
3 %
(h)
12 24 48
25 75 -9.40° -9.42° -7.06" - 2.59
50 50 0.88 0.88 0.99 2.17°
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25 75 - 0.09 - 0.11 -3.08 - 4.62°
50 50 8.08" 8.08" 5.73" 4.36"
5 25 -5.73" -5.73" -4.30° -2.28"
25 75 15.34" 15.35° 13.00° 11.49°
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75 25 -2.29 -2.27 - 0.17 2.66
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(P<0.05) 48 h (P<0.01) 4
4
oM cP NDF ADF HC NDS  NDSCP GP A LAG
48 h 0.049 0.612° -0.437 -0.550" -0.295 0439 -0.85"° 1.000 0.963"" 0.667 " -0.427
0.269 0.387 -0.198 - 0.319 -0.054  0.200 -0.742°" 0.963"° 1.000  0.478 -0.515"
-0.584"0.913"" -0.869""-0.903"° 0.806"" 0.869" " - 0.619" 0.667" " 0.478  1.000 0.252
-0.457 0.043  -0.182 -0.0% -0.277  0.181 0.565° -0.427 -0.515" 0.252 1.000
Do (P<0.05); * * (P<0.01)
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Sudy on invitro fermentation characteristics of alfalfa hay mixed
with strawand their combined utilization
YANG Furlin' , DIN G Xue-zhi® , SHI Hai-shan' , HUAN G Xiao-dan' , L ON G Rui-jun’
(1. College of Grasdand Science, Gansu Agricultural University, L anzhou 730070, China;
2. Northwest Institute of Biology , Chinese Academy of Sciences, Xining 810008, China;
3. College of Pastoral Agriculture Science and Technology , Lanzhou University ,
L anzhou 730020, China)

Abgtract :An experiment was conducted to investigate in vitro gas production characteristics of mixed
forages. The mixed foragesinvestigated in this experiment were alfalfa hay mixed with corns straw ,
alfalfa hay mixed with wheat straw , and corns straw mixed with wheat straw , all mixtures replicated
at proportionsof 0 100,25 75,50 50,75 25,and100 0. The results show that the maximum
theoretic gas production, rate of gas production and lag time of gas production present different chan-
ging patterns, respectively , with the variation of mixed proportion. The obvious positive associative
effects are noted when the mixture of afalfa hay was mixed with corn stalk with the proportion of
50 50 or alfalfa hay was mixed with wheat straw with the proportion of 75 25. Correlation analyses
indicated that cumulative gas production at 48 h was positively related to the content of CP( P <0. 05)
and NDS, and negatively related to the content of NDF, ADF, HC and the ratio of NDSto CP. The
theoretical maximum gas production CP and NDS, and negatively related to the content of NDF,
ADF, HC and the ratio of NDSto CP (P<0.01). The rate of gas production was the content of CP
(P<0.01) , HC(P<0.01) , NDS(P<0.01) , and negatively related to the content of NDF( P <
0.01) , ADF(P<0.01) and the ratio of NDSto CP (P<0.05). Thelag times were postively related
to the ratio of NDSto CP (P<0.05) , but had little correlation with the other major nutritional com-
ponents of forage grass and feed. It istherefore suggested that the invitro gas production characteris
tics depend upon the balance of norn-structural carbohydrate and crude protein, and adding pastures
rich in fermentable carbohydrate and/ or digestible proteininto low quality forage is essential and nec
essary to improve utilization efficiency of crude forage.

Key words: alfalfa hay; straw; invitrofermentation; associative effect ; model parameter
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