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TREATED AND UNTREATED RICE STRAW FOR GROWING CATTLE

1
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Twenty eight calves of native, nondescript breed were divided into five groups: A, B, c,

I gud E. Each group was offered treated or untreated rice straw as follows: Group A untreat
ed; Group B untreated; Group C 5% urea (ammonia) treated; Group D 4% lime treated and Group E
3% caustic soda and 1% lime treated.All the groups except Group A were made iscnitrogenous by
urea supplementation to a level corresponding to 1.3% N of DM. Feed intake, weight gain and
digeatibility were measured.

It took - the animals approximately 50 days to adjust to the straw and reach peak intake.
After that, the daily intake {g/kg WU+75) was 86.6, 81.9, 91.6, 78.3 and 76.6 for Goupa A, E,
C, D and E respectively. . ’ .

The dry matter digestibility increased significantly (P < 8.01) from 40% in Group A to
46, 51, 48 and 62% in Groups B, ¢,.D and E respectively. .

It is concluded that urea (ammonia) treatment of straw is the best method for Bangladesh
as the method is uncomplicated and urea the cheapest of the chemicals. The study further su-
ggests that the native. cattle of Bangladésh have-a high intake of untreated straw. '
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Chemical treatment of straw holds considerable promise for increas-
ing ruminant production in developing countries such as Bangladesh with a
high population density and little land to spare for fodder cultivation.
The methods developed in the industrialised countries are too expensive
and therefore are not applicable. They have been modified as described
in Dolberg et al (1980) and Sayeed & Davie {(1980). Judging by in vivo
digestibility trials and in vivo dacron bag observations reported in the
same studies, these methods are effective,

The studies reported here were aimed at evaluating the straw treatments
in terms of animal production. At the same time to collect baseline data
on native, nondescript Bangladeshi cattle fed diets of treated and untreat
ed straws.

Materials and Methods

A feeding trial with 28 calves over 84 days was carried out in the
Department of General Animal Science, Bangladesh Agricultural University.

Experimental animals: 28 calves (about 18 months old} of uniform
weight were purchased from the local market. Calves were divided into 5
groups and assigned to diets at random. There was one female calf in each
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group. In group D one calf had to be culled. Calves were allocated to
the following treatments and adjusted to the housing conditions and ex-
perimental feed before starting the experiment. At the begimming and
end of the experiment each animal was weighed on 2 consecutive days and
the average was taken as liveweight.They were weighed at fortnightly in-
tervals during the experimental period.

Ration: All calves were given 500 g green grass and 10 g bone meal

and 10 g common salt per kg of straw suppliéd. Na 80, was supplemented
to all groups except A to make the N:§ ratio 10:1. The treatments were
as follows: '

Group A - untreated straw

Group B - untreated straw plus urea (13 g N/kg)

Group C - 5% urea (ammonia) treated straw (13 g N/kg)

Group D - 4% slaked lime treated straw plus urea (13 g N/kg)

Group E - 3% NaOH with 1% lime treated straw plus urea (13 g N/kg)

Straw was fed ad libitum. Refusals were weighed and DM determined
and feed dry matter intake calculated.

Method of straw treatment: a) Urea treatment: both the bamboo basket
and earthern pit methods (Dolberg et al 1980) were used for the ammonifie-
ation of straw using urea, The straw was sprayed with an equal weight of
water and the urea solution was then sprayed over the straw inthe bashet
and ensiled for 10 days. The pit was opened after 10 days, straw was ta-
ken out, sun dried, chopped to 20 - 25 cm lengths and fed to the calves.

b) Lime treatment: 400 g of lime (Ca0)
was dissolved in 10 1 of H,0 and sprayed on 10 kg straw. This was then
soaked in 90 1 of water in a concrete tank for 48 hours. The straw was
then removed and washed with water (5 1/kg of straw). The straw was dried
in the sun, chopped and fed to the calves.

c) NaOH with lime treatment: 30 g NaOR
and 10 g lime were dissolved as described in b) and added to 1 kg of straw
which was then soaked in the tank for 24 hours.

Digestibility tniakls: At the end of the 84 day feeding experiment, 4
calves from each group were used to examine the digestibility of the feed.
The trial consisted of 10 days preliminary period and 7 days collection
period. Faeces were collected daily and a 107 sample taken and stored af-
ter sun drying. A repregentative sample of the feed and faeces were anal-
ysed for dry matter, crude protein (Nx6.25), crude fibre and ash.

Analysis of variance was used to determine the effect of straw treat-
ment on feed intake and growth. Duncan's Multiple Range Test was used to
test for significance (Kramer 1956).

Results and Discussion

Chemical composition: The effect of treatment on the chemical compo—
sition of rice straw has been reported earlier (Saadullah et al 1981 a,b)
and the results of this trial did not vary from the earlier findings in
any significant way.

Feed .{ntlake: Table 1 shows the intake of dry matter and organic matter
and digestibility of rations by calves in different groups after 50 days
on the experiment. The dry matter intake in kg/day varied from 1.8 in un-
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Tabfe 1:

mu£y4ﬂ&me«ﬁ dry matten, onganic matien and nitnogen b uuvas ed with
differently treated nice sthaw after 50 days on zxpcg4m 4 ¢

Straw trea‘ment ‘A B [ D E

No. of animals & 6 6 5 6

Dry matter intake (kg/d)

Straw 1.7 1.7 1.9 1.6 L.6
* Green grass 0.1 0.1 g.1 0.1 0.1
Total DMI 1.8 1.8 2.0 1.7 1.7
Organic matter intake 1.6 1.6 1.8 1.5 1.5
Congomption index* . 3.2 2.9 3.3 z.8 2.8
Nitrogen intake (g/d) - 9.3 13.3 25.7 23,3 23.1

*
Kg DM/100 kg liveweight

treated straw to 1.8, 2,0, 1.7 and 1.7 in rice straw fed with urea during
feeding, 5% urea treated straw, 4% lime treated straw and 37 NaOH with 1%
lime treated straw groups, respectively,

The animals reached maximum feed intake after 50 days. Verma (1981)
observed a similar trend in crossbred heifers om alkali treated wheat straw
supplemented with urea to make the diets isonitrogencus. A minimum peried
of 50 days may therefore be needed by the animals for proper adjustment to
treated/untreated straw when no supplement of concentrate is given, and the
green forage supplement is small.

Digestibility trial: The dry matter digestibility (Table 2) increased
significantly (P < 0.01) from 40% in untreated straw to 46% when urea was
supplemented at the time of feeding and to 51% for urea {(ammonia) treated

Table 2:

Hean Liveweight change, feed convercion and ration digestibility by calves fed
with difdenently treated nice stnaw (5 & SE;} §

Straw treatment A B C D E
Initial liveveight (kg) 54 t 1.8 58 £ 4.2 58 +2.5 57 1.9 56 2 L.0
Pinal livewsight (kg) 57+ 1.5 65+4.5 67+1.8 65+ 1.8 66 £ 1.1
Daily gain g/d 350 75b 110%4 09 1209
Days to gain 100 kg 2844 1336 902 1014 834
Conversion (kg DM/kg gain) 50 24 18 17 14
Apparent digestibility (2)

Dry matter . io? a® 51° 48°c s2°

Crude protein o 56° 58 sot 65¢

Crude’ fibre s8* 63 65 65" 7%
abed

(Va.‘l.ues on the same row hnving different superscripts are significantly different
P < 0.01) X
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straw. Digestibility increased to 487 in lime treated and to 62% in straw
treated with 3% caustic soda and 1% lime, respectively. Improvements in
the digestibilities of crude fibre and protein were also cbserved. These
findings are in agreement with Saadullah et al (1981 a,b) and Tubei and
Said (1981).

The trend in feed intake is shown in Figure 1. It is uniform for all :
groups, but a particularly distinct adjustment from the l4th to the 28th
day is seen in the group on untreated, unsupplemented straw. Treatment of
straw has often caused not only increased digestibility, but also increased
intake (Khan and Davis 1981; @rskov 1981b). No such trend occurred im *
this study, but the level of intake of untreated straw at 86.6 ~g/kg W0-73

Eigue 1: ‘
Tneated and dntreated rice sthaw for ghowing cattle

O~OUntreated straw
&0 Urea supplemented
55 1 : g5t urea treated
50 iy 4% 1ime treated
: ©0 3% NatH + 13 1me treated

Dry matter intake {a/kg W-7)
b

A%
b

" A . A &

0 M 2 2 %6 n o
) . Days on sxperiment

is high, and similar to that reported earlier in village cattle in Bangla~
desh (Dolberg et al 1981). Straw treatment is a recommended way of making
more energy available to. the animal, but the high intake in these studies
suggests that correct supplementation, without tredtment may also be poten—
tially profitable.
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There are anonymous reports (1934-35) of studies in which weight loss
in bullocks occurred on untreated rice straw alone, but gains, when 255 g
of linseed cake was supplemented. More recently, Davis and Khan (1980)
found local Bangladeshi cows gained at a modest rate of 23 g/day and yield-
ed 1 kg of milk/day when they were fed rice straw ad libitum and supplemen-
ted daily with 160 g urea, 100 g minerals and 500 g sesame oil cake. o
Saadullah et al (unpublished data ) have recorded a daily gain of 173 g,
when the supplement was 300 g oil cake, 300 g rice bran, minerals and 1 kg
green forage. Untreated straw was fed ad libitum and intake of straw DM
around 95 g/kg W0+75,

However, alternatively, considerable amounts of straw could be saved .,
if treated, if the objective was to feed maintenance rations to carry draft
animals over from one cultivation season to the next. '

Though a small gain of 35 g/d was observed in the animals on untreated,
unsupplemented straw, the diet would not he a realistic one over extended
periods of time. The animals became pot hellied and progressively weaken—
ed. The daily supplement of urea at the time of feeding of untreated straw
doubled the rate of gain, and this diet could form a maintenance ration in
areas where straw is plentiful and the animals haye the same capacity for
high intake of straw as ohseryed in this study. On a similar diet, but with
Friesian heifers and barley straw, in Scotland, @rskoy (1981b) found a daily

_ weight loss of 447g. Cattle in Bangladesh haye had straw as the major item
of their diet for generations, and it is tempting to speculate that a matur-
al selection has taken place for high intakes of straw, but there may also
be differences of importance between rice and barley straw, Of the diets of
treated straw, the one treated with 3% caustic soda and 1% lime was signifi-
cantly better than the one treated with lime, while the diet treated with
ammonia (through urea) was intermediate.

The comparatively poor result with lime could be due to too great a di-
lution of the lime in the solution,as there was only 0.4% commercial lime in
the soaking solution. The 48 hours of soaking might also be too short a
time.

Verma (1981) comparing different levels of limes and times of treatment
found a solution of 1.3% lime and a soaking time of 3 days, and a solution
of 1.9 lime and a soaking time of 2 days, to be comparable to a s¢lution
with caustic soda. He used 12 litres of water against 10 in the present
study per kg of straw.

The importance of the nitrogen supplement is very clear, when the 50
kg DM/kg gain for the untreated, unsupplemented group is compared to the
24 kg T™M/kg gain for the untreated, but urea supplemented group. According
to @rskov (1978 and 198la), the microbial protein produced in the rumen on
the basis of urea nitrogen is, however, insufficient for full realizatiomn of
the growth potential of young ruminants. Growth responses should be expect-
ed to supplements of proteins relatively undegraded in the rumen. It is
therefore not likely that the full potential for growth on a straw diet
{treated or untreated) has been realised in the present study.

Based on preliminary observations with a small supplement of fish meal
to untreated, unsupplemented rice straw (Saadullsh et al unpublished data),
it is hypothesised that the question of bypass protein together with ferm
entable nitrogen and other supplements may well be as important as treat -



RICE STRAW TREATMENTS 25

ment of straw in a situation where the level of intake is already high.

The pattern of gain largely followed the pattern of intake (Figure 1)
with a lag time of approximately two weeks, ad with the exception of the
group on lime treated straw.

Conclusion:

In relation to the objectives of the study, it is concluded that alth=--"
ough the efficiency of the urea (ammonia) treated straw was only intermed-
iate, this is the most feasible method for Bangladesh. The method is uncomp
licated and urea is the cheapest of the chemicals. But the method of lime
treatment should be investigated further, both with regard to level of lime
in the solution and time of treatment.

The study further suggests that the native cattle of Bangladesh have a
high capacity for intake of untreated straw.
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