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Abstract
Chemical composition, in vitro and in sacco dry matter degradability of healthy sorghum (Sorghum bicolor) straw were compared

with diseased sorghum straw (H-112 variety) using two fistulated buffaloes (300 ± 25 kg) fed healthy sorghum straws (T1) ad-lib

along with 300 g of groundnut cake and feeding diseased sorghum straws (T2) with 500 g of groundnut cake, respectively. The average
IVDMD values were 37.37 and 31.21% for healthy and diseased sorghum straw, respectively. The mean in sacco DM degradability

values were 31.45, 39.10, 45.36 and 53.57 per cent for T1 and 22.52, 29.89, 35.25, 41.93 and 46.90% for T2 respectively, at the end of

12, 24, 36, 48 and 72 hr of incubation. The readily soluble fraction (a), insoluble but degradable fraction (b) and rate constant/h (c)

were 19.20, 38.69 and 0.0311 for T1 and 12.37, 44.72, 0.0210 for T2 respectively. The effective dry matter degradability (EDDM) of
healthy sorghum straw (T1) was 36.10 and 27.80 for diseased sorghum straw (T2) with rumen outflow rate of 0.04/h. It is concluded
that diseased sorghum straw had not much different in in vitro and in sacco dry matter degradability as compared to healthy sorghum
straw.
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Introduction
The major crop residues used for feeding ruminants specially

Materials and Methods
Healthy (T1) and diseased (T2) sorghum straw (H-112) were

cattle and buffaloes are from coarse cereals. Sorghum (Sorghum

procured from International Crop Research Institute on Semi-arid

production, forms excellent green fodder and hay for ruminants.

gunny bags. The representative samples obtained from different

bicolor) inspite of being considered as one of the prime cereals in
the world and grown extensively in semi-arid tropics for the grain

Sorghum crop by-product like stover is extensively used by the

farmers, in most parts of our country including Andhra Pradesh
for feeding their large ruminants as a bulk. This crop is subjected
to several destructive diseases like anthracnose (Colletrotrichum

graminicola), rust (Puccinia sorghi) and leaf blight (Exserohilum

Tropics (ICRISAT), Patancheru, Hyderabad during the rabi season
of 2000. The sorghum straw was chopped and stored in labelled

gunny bags were dried and ground through wiley mill using 2 mm

mesh screen for chemical analysis. The proximate analysis [2] and
fibre fractions [3] were determined.

The healthy and diseased sorghum straw were evaluated in vitro

turcicum leo) which directly affect the palatability and the chemi-

using modified two stage Tilley and Terry [4] technique. The pro-

sition, in vitro and in sacco dry matter degradability of sorghum

followed by centrifugation and further incubation for 24 h with

cal composition of sorghum straw [1]. The objective of the present
study was to estimate effect of disease on the chemical compostraw.

cedure consists of incubating the feed samples, buffered strained
rumen liquor (SRL) bubbled with carbon dioxide at 370C for 48 h
pepsin (1:3000) solution.
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Results and Discussion

Two adult Murrah bulls (300 ± 25 kg) housed individually and

fitted with permanent rumen cannulae were used for in sacco

Chemical composition

evaluation of experimental feeds. The animals were fed as per

The chemical composition and cell wall constituents of healthy

ICAR [5]. For healthy sorghum straw 300 g of groundnut cake,

and diseased sorghum straw are presented in Table 1. Healthy

and for diseased straw, 500 g of groundnut cake was fed daily.

sorghum straw (T1) contained 5.40, 0.99, 33.05, 54.34 and 6.22%

The bulls were maintained on a feeding regimen comprising of

CP, EE, CF, NFE and total ash, respectively on DM basis. The values

roughage to which in sacco dry matter digestibility was estimated

of CF, NFE and EE, were in close agreement with those reported

[6]. Incubation intervals of 12, 24, 36, 48 and 72 h were allowed as

reported by Wanghmare., et al [11]. The proximate composition of

recommended by Kempton [7]. After allowing the bags to remain

diseased sorghum straw (T2) for CP, EE, CF, NFE and total ash were

in the rumen for specific time interval, one bag from each of the

3.91, 1.00, 38.20, 50.82 and 6.07%, respectively. Similar trend was

animal was removed and gently washed under running tap water

observed between healthy and diseased sorghum straw by Gandhi.,

till the out coming fluid was clear. After a mild squeeze the nylon

et al [12].

thread was cut and removed the marble. The bags were dried to a
constant weight at 700 C for 24 h in a oven.

The NDF, ADF, hemi-cellulose, cellulose, lignin and silica con-

tent of healthy sorghum straw (T1) were 66.96, 47.59, 19.37, 35.03,

Effective degradable DM of experimental feed was calculated

10.17 and 02.39% respectively. The diseased sorghum straw (T2)

using the computer model as per Mc Donald [8] using rumen out-

contained were 69.57, 48.56, 20.71, 38.41, 09.03 and 1.42% for

flow rate of 0.04% per hour. The data were subjected to analysis of

NDF, ADF, hemi-cellulose, cellulose, lignin and silica, respectively

variance [9] and the treatment means were tested for significance
by Duncans new multiple range test [10].

(Table 1).

Sorghum straw

Nutrient (%)

Healthy (T1)

Diseased (T2)

Proximate principles
DM

90.75

87.56

EE

00.99

01.00

OM
CP
CF

NFE

Total Ash
NDF
ADF

Hemi-cellulose
Cellulose
Lignin
Silica

93.78
05.40
33.05
54.34
06.22

Fibre fractions
66.96
47.59
19.37
35.03
10.17
02.39

93.93
03.91
38.20
50.82
06.07
69.57
48.86
20.71
38.41
09.03
01.42

Table 1: Proximate composition and fibre fractions (% DM Basis)
of healthy and diseased sorghum straw on DM basis.
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In Vitro dry matter degradability (IVDMD)
The IVDMD value for healthy and diseased sorghum straw was

37.37 ± 0.88 and 31.21 ± 1.12%, respectively (Table 2). Bhatia.,

et al. [13] also reported at par values for healthy sorghum straw.
Parameter

however Rajput., et al [14] reported higher IVDMD as compared
to present study. Higher IVDMD values for healthy sorghum straw

might be due to higher CP and lower CF and other fibre fractions as
compared to diseased sorghum straw.
Sorghum straw
Healthy (T1)

Diseased (T2)

In vitro dry matter degradability

37.37 ± 0.88

31.21 ± 1.12

24

39.10 ± 0.62

29.89 ± 0.92

Incubation period (hr)
12
36
48
72

DM Degradability

31.45 ± 1.05
45.36 ± 1.12
49.64 ± 0.88
53.57 ± 1.02

Degradation kinetics

a

19.20

b
c

Effective dry matter
degradability (EDDM)

38.69

0.0311
36.10

22.52 ± 1.00
35.25 ± 0.96
41.93 ± 1.23
46.90 ± 0.68
12.37
44.72

0.0210
27.80

Table 2: In vitro and in sacco drymatter degradability (%) of healthy and diseased sorghum straw.
Values are average of 4 observations
a = readily soluble fraction

b = insoluble but degradable fraction
In Sacco Dry Matter Digestibility

c = rate constant/h

The average in sacco dry matter degradability values were 31.45

and 22.52; 39.10 and 29.89; 45.36 and 35.25; 49.64 and 41.93; and

53.57 and 46.90% at the end of 12, 24, 36, 48, 72 h of incubation,

respectively for healthy (T1) and diseased (T2) sorghum straw. The
readily soluble fraction (a), insoluble but degradable with time

(b); and rate constant (c) were 19.20 and 12.37; 38.69 and 44.72;
and 0.0311 and 0.0210, respectively for healthy and diseased
sorghum straw. Effective dry matter degradability (EDDM) of
healthy and diseased sorghum straw with rumen outflow rate of

0.04/h was 36.1 and 27.80%. There was linear increase in the dry
matter disappearance of straw sample by extending the period
of incubation in the rumen from 12 to 72 h. Rajput., et al [14]

reported in sacco dry matter degradability value were at par with

the present study. However higher CP content had enhanced the

microbial fermentation in the rumen which had an increase in dry
matter degradability. A higher soluble dry matter fraction (a) and
lower insoluble but, degradable fraction (b) contributed for high

EDDM value. But, a lower soluble dry matter fraction (a) and higher
insoluble, but degradable fraction (b) value resulted in a lower
EDDM value in diseased sorghum straw.

Conclusion

Based on the above findings of present study, it can be con-

cluded that disease would have an adverse affect on the nutritional
quality of sorghum straw.
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