OVERCOMING THE NUTRITIONAL LIMITATIONS OF RICE STRAW
FOR RUMINANTS
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Summary

Forty eight growing bulls of twa breed types(red Sahiwal and white Kilari), fed rice straw, were
allocated to nine treatment groups:

1. Contral straw (CS) 6. 0US+1.00 kg RB

2. Urea upgraded straw (UUS) 7.0U8+0.25 kg RB+0.25 kg CC
3. DUS + 0.25 kg coconut cake {CC) 8.0U5+1.00kg RB +0.25 kg CC
4. UUS+0(.75 kg CC 9.CS+1.00kg RB +0.25 kg CC
5. UUS + 0,25 kg rice bran (RB)

Livewejght gain was measured weekly during 15 wecks and tested in three analyses of variance. The
results are:

Urea upgraded straw produced a liveweight gain 180 g.(f] higher (P < 0.01) than contral straw.
The groups supplemented with 0.25 kg coconut cake and 1.00 kg rice bran showed an increase of 100
gd' (P <0.05) over the unsupplemented groups. No interaction between straw upgrading and supple-
mentation was present (P > 0.10),

Roth rice bran and coconut press cake, supplemented to upgraded straw at a [evel of 0.25 kg, did not
increase liveweight gain (P >>0.05), bul 1.0 kg rice bran increased gain by 90 g.d™! (P <0.05). A supple-
ment of 0.75 kg coconut press cake to upgraded stzaw increased liveweight gain by 160 g.d U campared
with 0.25 kg or 0.00 kg coconut cake supplement (P <C0.05).

There were no significant differences between breed types (P >>0.10) or interactions between breed
and the cther two main treatments (upgrading and supplementation). [t was concluded, that both urca
upgrading and supplementation of rice straw increase animal pertormance. The effect of urea upgrading
was the same for Loth supplemented and unsupplemented animals. There was no indication of a non:

linear effect of supplements on growth.
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Introduction

The nutritional limitations of rice straw may be
overcome by supplementation with concentrates,
urca or green forage (Creek et al,, 1984; Ghebre-
hiwet et al, |988; Preston and Leng, 1984) or by
upgrading of straw by chemical or physical treat-
ment ([brahim, 1983), of which urea upgrading
has proven to be very practical (Perdok et al.,
1982, Schierc ct al., 1988).

In arder fo understand maore about the effect of
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urea upgrading of straw versus supplementation
with concentrates, an experiment was conducted
using coconut press cake and the relatively cheap
rice bran fed as supplements to urea upgraded and
untrcated rice straw at diffcrent levels and com-
binations.

Matarials and Methods

Treatments
A group of forty eight growing bulls fed ricc
straw was divided into the follawing nine treat-
ment groups:
Control straw (CS)
Urea upgraded straw (UUS)
UUS + 0.25 kg cacanut cake (CCO)
ULS +0.75 kg CC
UUS + 0.25 kg rice bran (RB)
UUS+ 1.00kg RB
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7. UUS+0.25 kg RB+ 0,25 kg CC
8. UUS+1.00 kg RB+ Q.25 kg CC
9. C8§+1.00kg RB+0.25 kg CC

The design of the experiment allowed for three

treatiment comparisons:
A. Control straw (1)

Upgraded straw (2)

Control straw + 0.25 kg CC + 1.00 kg RB (9)

Upgraded straw + 0.25 kg CC+ 1.00 kg RB (8)
. Upgraded straw (2)

Upgraded straw + 0.25 kg RB (5)

Upgraded straw + 1.00 kg RB {6)

Upgraded straw + Q.25 kg CC (3)

Upgraded straw + 0.25 kg RB + 0.25 kg CC (7}

Upgraded straw + 1.00 kg RB + 0.25 kg CC (8)
. Upgradcd straw (2)

Upgraded straw + 0.25 kg CC (3)

Upgraded straw +0.75 kg CC (4)

A general objective was to determine whether
the cffect of concentrates is linear. In some cascs,
a stimulative effect of very small guantitics of
supptements on intake and liveweight gain have
been reported (Leng and van Houtert, 1984,
Saadullah, 1984).

Animals

The 48 growing animals used consisted of twao
different treed (ypes, red (mainly Sahiwal) and
white (mnainly Kilari). These were allocated to the
treatments groups in such a way, that breed effects
could be tested. Each treatment group contained
five animals (three red and two white), except
three groups, which contained six animals {four
1ed and two white),

AN 4nimals were young uncastrated bulls,
weijghing 80-160 kg (average 123 kg). The animals
were housed and fed in groups. Before the experi-
ment started, the animals were dewormed.

Feeds and feeding

The basal feed was rice straw obtained from
village farmers. It was of unknown variety and
cultivated under unknown fertilizer regimes. It
was fed unchopped and ad libitum, either un-
treated or upgraded with 4% ureca.

I'he upgraded straw was produced by addition
of 4 kg urea in 100 € water to 100 kg airdry straw
allowed to react for 9-11 days in large cpen
heaps under a roof, not exposed to wind. After
ninc days, the upgraded siraw was fed over the
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next three days. On the 12th day, a new lot of
upgraded straw was staried that had been made on
the fourth day, etc.

Rice bran and coconut cake were fed in the
maorning and evening befare the straw was offered.
The rice bran was ottained from a local mill and
was of the low guality generally available in Sri
Lanka. For groups fed both rice bran and coconut
cake, the concenlrates were mixed together.

In addition fo the expcrimental diets, all
animals were fed 1 kg of fresh grass to supply
vitamin A and simulate practical conditions. The
grass was cut in the field irrespective of maturity
and fed unchopped on top of the straw in the feed
troughs. All animals were fed 30 g sodium sul-
phate, 20 g di-calcium phosphate and 50 g mineral
mixture. The animals had free access to drinking
water.

Measurements

The experiment lasted for 15 weeks, and live-
weights were recorded before feeding at weekiy
intervals using a cattle scale. Liveweight gain was
calculated by means of linear regression analysis
(Snedecor and Cochran, 1980).

Statistical analysis

Livewecight gain was tested using analysis of
variance {Snedecor and Cochran, 1980}, in which
initial body weight was added as a covariable. The
Student-Newman-Keuls® fest was used to check
differences bhetween treatment groups (Stcel and
Torrie, 1980). ¥er comparison A, a three-way
analysis was used with ures upgrading {control,
upgraded), supplemcntation (unsupplemented,
supplemented) and breed (red, white) as main
effects. Comparison B was a three-way analysis
with level of coconut cake (0, 0.25 kg} and level
of rice bran (0, 0.25, 1.00 kg) and breed (red,
white) as main effecls. For comparison C, a two-
way analysis was used with level of coconut cake
(0, 0.25, 0.75 kg) and breed (red, white) as main
effects. Comparison C was also combined with
comparison B in a three-way analysis of variance
with level of coconut cake {0, 0.25, 0.75 kg,
level of rice brar (0, 0.25, 1.00 kg) and birced as
main effects, to include more observations for the
first two levels of cocanunt cake. In all analysis,
interactions between main effects were tested.

Resuits and Discussion
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TABLE “.

EFFECT OF UREA UPGRAD'NG AND SUPPLEMENTATION WITH 1.00 KG RICE RRARN

PLUS 0.256 KG CACONULT CAKE ON LIVEWEIGHT GAIN OF GROWING BUILLS OF 2 BREFD

Types'

Cantrol straw

Ugpgraded straw

without with without with
supplement supplement supplement supplement
Livewcight gain (g.d"')
Red animals 22 98 179 235
White animals o8 30 108 318
All animals®? ~263 6420 146° 256°

lake Values with the same superscripts are not significantly diffevent (P 2> 0.05). Rreed effacts were not signi-

ficant (P >Q.10).

? these averape values are carrected for covariable effect of initial bcdy weight.

3 Breed effects were not significant (P 2> 0.10).

TABLE 2, EFFECT OF SUPPLEMENTATION W.TH RICE BRAN ANC COCONUT CAKE TO UREA UP-
GRADED STRAW ON LIVEWEIGHT GAIN OF GROWING BULLS OF 2 BREED TYPES!

Level of coconut cake (kg fresh matter)

0.00 0.25
Level of rice bran (kg) 0.00 0.25 1.00 0.00 0.25 1.00
Liveweight gain (g.d™")
Red animals 179 169 274 206 142 235
White animals 108 196 196 102 246 318
All animals?*3 1542 1542 2540 1452 2082 2710

1a,b Values with the same superscripis are not significantly different (P 2> 0.05). Breed effects were not signi-

cant (P > 0.10).

2 Ihese average values are corrected for covariable effcet of initial body weight.

3 31ced effects were not significant (P >>0.10).

The results for comparisons A, B and C are
summarized in tatles 1, 2 and 3. Means for treat-
ment groups used in more than one comparisen,
differ slightly from one comparison to the other,
due to the respective corrections for covariable
effects.

Comparison A: Urea upgrading and supplementa-
tion with 1.00 kg rice bran plus 0.25 kg coconut
cake.

Urea upgrading of straw increased liveweight
gain by 182 g.d! (P < 0.01). Similar increases
were found by Ghebrehiwet et al. (198R8) and
Schiere et al. (1989) who found liveweight gains
on untreated straw  of approximatcty —100
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g.d! and on urea upgraded straw of +90 g.d'!,
Those levels are lower, however, than the levels
found in this ¢xperiment, maybe due to a differ-
ence in the quality of the straw used. Tharmaraj
et al. (1989) found a smaller improvement with
upgrading (— 121 g.d”' on untreated straw and —4
g.d' on urea upgradcd straw), maybe due to &
less efficient treatment process in small open heaps
as used in their experiment. The superiority of the
urea upgraded straw is probably caused by a
higher intake and digestibility of upgraded straw
(Saadullah et al., 1982; Chesson and @rskov,
1984; Ghebrehiwet et al., 1988; Schiere et al,
1989). Doyle et al. (1986) found that in urea-
ammonia upgrading about 75 % of the increase
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in digestible organic matter intake was duc to the
supplementation with nitragen and only a minor
part to the chemical reaction of the ammonia re-
lcased from urea with the cell wall component in
straw.

Supplementation with 1.0 kg rice bran and 0.25
kg coconut cake to control straw or urea upgraded
straw (table |) caused an increase of 98 g.d? (P
< 0.05). No interaction between straw upgrading
and supplementation was present (P > 0.10), indi-
cating that the effcet of urea upgrading is the same
for supplemented and for unsupplemented groups,
as also found by others (Ghebrzhiwet et al., 1988;
Tharmara’ et al., 1989). These improvements are
somewhat lower than those found by Ghebrghiwet
et al. (1988) who supplemented both untreated
and urea upgraded straw with five levels of rice
bran and found increascs of 180 and 150 g.d’
per kg rice bran addition for untrcated and urea
uppraded straw, respectively. The higher response
fo rtice bran in their trial is probably due fo a
difference in rice bran quality. The quality of
rice hran produced in Sri Lanka is highly variable,
partially due to its variable ash content cf 25-45
% (1brahim, 1987).

Although the red animals performed better
than the white animals in thrce of the four groups,
no significant difference in favour of either type
of animal emerged (P > 0.10). With the small
number of animals used, interactions between
breed and straw upgrading or between breed and
supplement could not be detected (P > 0.10).
No effect of initial weight (as a covariatle) on
liveweight gain was abserved (P > 0.10).

Comparisen B: Supplementation with three levels
of rice bran and two levels of coconut cake to urea
upgraded stiaw

Rice bran supplementation to upgraded straw
at a level of 1.0 kg significantly (P < 0.05) in-
creased the livewcight gain with 100 g.d', This
resulted in a gain of 254 g.d ' (table 2), which is
the same growth as found by Ghebrehiwot et al.
(1988) for Sahiwal crosses on urea upgraded straw
supplemented with 1.0 kg rice bran. The effects
of 0.25 kg coconut cake or 0,25 kg rice bran were
not significant (P > 0.05). Initial body weight
affected liveweight pain significantly (P < 0.05),
due to a high variation in initial weight within
some of the treatment groups. No breed effect
and no interactions were present (P > 0.10).

Compatrison C: Supplementation with three levels
of caconut cake to urea upgraded straw.

Table 3 shows that liveweight gain at a supple-
mentation level of 0.75 kg coconut cake is appro-
ximately 160 g.d' higher than at 0.25 kg or
0.00 kg supplement. However, in the two way
analysis of variance coconut cake supplemcenta-
tion did not affect liveweight gain significantly
(P > 0.05), due to low animal numbers per class.
At thc highcer animal numbess included in the

TABLE 3. EFFECT OF SUPPLEMENTATION WITH
COCONUT CAKE TO UREA UPGRADED
STRAW ON LIVEWEIGHT GAIN OF
GROWING BULLS CF TWQ BREED
TvypES!

Level of coconut cake
(kg fresh matter)

000 025 075
Livewcight gain (g.d"')
Red animals 179 206 3135
White animals 108 103 331
All apimals 1542 1462 322P

'a,b : Values with the same superscripts are not signi-
ficantly different (P > 0.05).
2 These average values ure corrected for covariable
efiect of initial body weight.

3 Breed effects were not significant (P > ().10).

threc-way analysis (including the treatment groups
involved in comparison B), the effect of 0.75 kg
coconut cake became significant (P < 0.05). In
an experiment with growing Sahiwals, Perdok et
al. (1984) found a similar increase of 150 g.d!
(P < 0.05), when urea upgraded straw was supple-
mented with 0.6 kg (dm) cocanut cake, No breed
effect or interaclion between brecd and coconut
cake level was observed at these numbers of
animals (P > 0.10). Inclusion of initial weight as
a covariable did noi result in a significant covari-
ablc effect (P> 0.10).

Conclusion
This experiment shows clearly that aniimal per-

formance on rice skraw can be increased by either
upgrading or supplecmenting siraw, or by a combi-
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nation of these. In this experiment, the supple-
ments consisted of rice bran and coconut cake at
several levels and camhtinations. Non-linear effects
of small amounts of supplements counld nat be
indicated. Such non-linear celfects might he ex-
pected, considering the non-linrear effect as fecund
by Saadullah (1984) in the case of fish meal and
cansidering the effect af asmall quantities (50-100
g.d ') of protein meal on tiveweight gain (Van
Houtert and Leng, 1986). In this experiment,
small supplements of both rice bran and coconut
cake did not increase liveweight gain significantly.
The absence of interaction between straw upgrad-
ing and supplementation, as also feund by others
(Ghebrehiwet et al., 1988, Schiere et al., 1985a;
Tharmaraj et al., 1989) indicates that the effect of
urea upgrading is the same for animals that are
supplemented or not supplemenied. In this ex-
periment animals on urea upgraded straw alone
prew at a rate of 15C g.d', while for animals on
untreated straw, rice hran should canstitute almost
£0% of the ration to obtain the same grawth rate.
At such high levels of cancentrates, problems can
arise egarding the intake of straw. The choice
hetween the alternatives has to be based on econo-
mics. Raticn calcolations have shown that feed-
ing wrea upgraded straw is profitable at higher
levels ¢f production or when concentrates are ex-
pensive (Schiere et sl., 1985k, Nell et al_, 1986).
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