METHODS TO IMPROVE UTILIZATION OF RICE STRAW
T. EFFECTS OF MOISTENING, SODIUM CHLORIDE AND
CHOPPING ON INTAKE AND DIGESTIBILITY

A. L. Badurdeen, M. N. M. Ibrahim’ and J. B. Schierc®

Department of Animal Science
University of Peradentya, Peradentya, Sri Lunka

Summary

Two studies were conducted using 40 cross-bred bulls 1o study the effect of chopping, moistening
with waier or common salt solution on the nutritive value of rice straw (varicty BG-400). Moistening
with water did not significantly effect digestibility or intake of rice straw. As comparcd to straw [ed
in the long form, chopping did not significantly influence intake (2.33 vs 1.97 kg 100 kg BW ™ day™",
respectively), butl significantly {p < 0CS) decreased the digestibility (41.6 vs 37.4%) and intake of
digestible dry matter (0.99 vs 0.74 kg 100 kg BRW * day™). Rice siraw moistened with 2 or 49, com-
mon sea satt sclution and directiy fed to animals (Rxpt. 1) did not significanily effect its digestibility
(43.9 and 43.19, respectively) or intake (2.66 or 2.59 kg 160 kg BW ' day™, respectively}, but over
night storing of 2%, salt solution sprayed straw (Expt. 2) significantly reduced its digestibility (33.6%,).
The latter is difficult to explain because the sodium concentration (mg/g siraw dry matler) was lower
than 49, salt solution treatment used in experiment 1 (3.30 vs 5.22). It is concluded that chopping,
moistening with water or NaCl salt solution did not significantly impreve the nutritive value of rice

siraw.
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Introduction

Chopping of rice straw is oflen considered
a process by which the utilization of straw by
the animal could be enhanced, because it reduces
wastage and avoids selective consumption, In
terms of animal response the length to which
straw is chopped is critical, and the effect of
chopping (in terms of increased dry matter intake)
is much smaller as compared to grinding and
pelleting if it is not accompanted by a great
reduction in particle size (Honing, 197%). If
chopping gives a positive response in intake and
digestibility, this process may be snitable for
application by small dairy farmers. However,
studies conducted in Indonesia {Winugroho et
al., 1983), Malaysia (Dcvendra, 1983), the Phil-
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ippines {Castillo et al,, 1982) and Sri Lanka
{Schiere and Ibrahim, 1989) havc revealed variable
results.

As the water soluble content in a feed makes
the initial contribution to its digestibility, it is
important to make clear distinction hetween
wetting/moistening and soaking. When referring
to wetting or maoistening it is customary to use
4 water to straw ratio of I:1, while soaking
mmvolves much larger volumes of waler. Dumlao
and Perez (1976) reported dry matter losses of
8-149, when rice slraw was soaked for 3 days
indicating remaval of cell contents and reduced
feeding value. As with chopping, the beneficial
effects of moistening or welling has not yet been
clearly demonstrated. Clear conclusions cannot
be drawn from the limited information availahble
from literature {Talapatra et al., 1949; Castillo
et al.,, 1982; Devendra, 1983).

Most of the earlier experiments with NaCl
were designed Lo study the physiological aspect
of the animal as regard to Na and Cl (Under
wood, 19&]), but little or ne information s
available on the effect of supplementary salt on
volunlary feed intake and djgestibility of rough-
ages. Wanapat et al. (1986) treated rice straw

AJAS 1994 Yol 7 (Nn. 2) 159-164



BADURDEEN ET AL

weth urea and sodium chloride (NaCl) solution,
and reported that NaCl had no eifect on intake,
but in some cases it reduced digestibility. No
other data is available to confirm their findings.
Rice straw conlains abeut 0.5 g of Najkg feed
(dry matter), while animals requirement is 14
glkg feed (Ranawana, 1985) for rumen fermen-
1ation or hody metabolism. The potassium (K)
content of rice straw is more than the animals
requirement {12 vs 4 gfkg), and most K is present
in the form of potassiom oxalate, Castillo et al.
{1982) reporled that soaking of chopped straw
in water did not increase the dry matter intake,
but it reduced the oxalate content of straw.

In order to study the effect of these different
treatments, two studies were conducted to:

— compare the effect of spraying with water
or salt solution on intake and digestibility of rice
straw

— compare the intake and digestibility of
chopped and unchopped rice straw

Materials and Methods
Trealments and experimental diels

Experimenl 1: Effect of spraying water and
different levels of NaCl salt solulion on intake
and digestibility of rice straw

Four diets were tested :
— Untreated rice straw (US)
— Rice straw sprayed with water only (WS)
— Rice straw sprayed with 2% salt solution
{(WS2)
— Rice straw sprayed with 4% sait solulion
(WS4)

The straw {variety BG-400) used in the study
was collected from the dry zone Rice Seed Pro-
duction Farm, Sri Lanka. Salt solutions (2 and
492y were prepared by dissolving 2 and 4 kg of
common salt {sca salt) in 100 litres of water. The
diets (W82 and WS4) were prepared by spraying
the salt solution onto air dry straw (100 litres
per 100 kg air dry straw) and thoroughly mixing
it. Similarly, the dict WS was prepared by spray-
ing water onto straw (100 litres per 100 kg
straw). The diets were prepared in the morning,
stored in large polythene bags and fed to animals
during the same day at three hour intervals.
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Experiment 2 : Effect of chopping, spraying water
and 2% NaCl salt solution on inlake and diges-
tibility of rice straw

Four diets were tested:

— Rice straw fed in the Jong form (LS)

— Chopped rice straw (CS)

— Rice straw (unchopped) sprayed with water
(LWS)

—~ Rice straw (unchopped) sprayed with 2%
salt solution and stored over night bhefore feeding
(LWS2)

The straw used in this study was of the same
variety as that used in experiment |. The salt
solution (2%,) was prepared by dissolving 2 kg
of common salt (sea salt) in 100 litres of water.
The water or salt solution was sprayed on to
air dry straw (100 litres per 100 kg straw) and
thoroughly mixed. The diets LWS and LWS2
were prepared s the ewveming, stored in large
polythene bags and fed to animals the next day
at three hour intervals. The difference with
experiment | is that this straw was kept overnight
before feeding.

Animals and experimental design

In both experiments, forty cross-bred (Sahiwal
X indigenous) bull calves weighing 160 + 20 kg
liveweight were divided inlo ten groups of 4
amimals on the basis of their body weight. Within
each group the animals were randomly allotted
10 the 4 diets, thus forming a randomized com-
plete block design (RCBD). The animals were
tethered in a well ventilated shed which was
equipped with individual feeding troughs. Clean
drinking water was available at all times.

Measurement and laheratory analyses

Both experiments lasted 45 days with an
adaptation period of 2 weeks, a pre-experimental
period of one week and a collection period of
24 days. The animals were fed at 3 hourly
intervals throughout day and night. During the
collection period the dry matter intake (DMI)
of cach animal was determined by measuring the
amount of straw offered and refused each day.
The dry matter content (DM) of straw offered
and refused was determined by drying in a forced
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draft oven at 100 for 24 hours. Sub sumples
of the feed offcred and grab samples of faeces
from the rectum were collected daily and stored
at —4%T. At the end of the collection period the
samples were thawed, bulked, thoroughly mixed
and representative sub samples were dried at 700
for 48 hours. The dried samples were ground
to pass through a | mm sieve and analyzed for
dry matter and orgamc matler (AQAC, 1981),
and for acid insoluble ash (AlA) by the method
described by Van Keulen and Young (1977),
representing an  indicator method to  determine
digestibility. Feed samples were also analyzed for
nitrogen (AOQAC, 198]) and for sodium and
potassium by flame photometer.

Statistical analysis
The data were subjected to the standard
analyses of variance procedure (Snedecor and

Cochran, 1989).

Results

Experiment 1

The chemical composition of the diets used,
mean intake and digestibility of these diels is
given in table 1. Except for ash, Na and K the
other nputritive value parameters remained un-
changed. Spraying wilh water increased the Na
content by 0.17 megjg straw, and spraying with
2 and 49 salt solution further increased the
concentration by 1.69 and 2.62 mgfg straw, re-
spectively. The corresponding increase in K con-
centration in the 2 and 4% salt solution sprayed
diets was 2.03 and 5.11 mg/g straw, respectively.

Both the digestibility and intake values ob-
tained for the diets tested was statistically non-
significant. DMI's were within the range of
2.54 and 2.66 kg 100 kg BW™ day ' for the diets
tesied, while the dry matter digestibility (DMD)
valpes varied between 427 and 4399, The
organic matter inlakes {OMI1) and organic matter
digestibilities (OMD) of the diets ranged from
2.11 to 2,18 kg 100 kg BW™ day™ and 473 to
51.0%, respectively.

TABLE |. EFFFCT OF WETTING WITH WATER OR SALT SOLUTION CN CHEMICAL COMPOSITION (DRY
MATTER BASIS), DIGESTIBILITY AND INTAKF OF RICE STRAW (EXPERIMENT 1). DIGESTIB'LITY
ANDC INTAKF VALLIES ARE MEAN OF '0 ANIMALS

Untreated ~ Water sprayed NaCl sprayed straw
straw straw B 2% 4,
Chemical composilion :
Dry matter (%) 88.3 48.0 48.8 48.7
Ash (%) 16.9 17.6 17.2 19.0
Acid insoluble ash (%) 14.4 i4.2 14.5 14.2
Crude protein (%) 50 5.1 sl 49
Sodivm (mg/g) 0.45 0.02 2.59 522
Potassium (mg/g) 8.96 9.02 11.05 14.13
Digestibility (%) :
Dry matter 427 431 439 43.1
(.17 (0.35) {0.45) (0.61)
Organic matter 47.3 49.6 31.0 48.4
{(1.56) {0.47) (0.44) (0.78)
Intake (kg 100 kg BW ' day™”):
Dry matter 2.54 2.63 2.66 2.59
(0.08) 0.15) (0.21) (0.05)
Organic matter 211 2,18 215 2.13
(0.13) (0.23) (0.22) (0.09)

Figures in pacentheses are &+ standard errors
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Experiment 2

The chemical composition, medn intake and
digestibility of the diets is given in table 2. As
compared to straw sprayed with waler, spraying
with salt solution increased the Na and K con-
tents in straw by 2.86 and 2.34 mg, respectively.

The DMI values of 2.33 and 197 kg 100 kg
BW™ day” obtained for unchopped and chopped
straw, respectively, were not significantly different.
However, the digestibility of the chopped straw
diet was significantly lower than of the unchopped
straw (374 vs. 41.69,). Consequently, the diges-

tible DMI was significantly (p < 0.05) lower in
chopped than in unchopped straw.

Similarly, as in experiment [, spraying rice
straw with water or 2% salt solution did not
significantly affcct the DML But, the digestibility
of straw sprayed with 2%, sall solution was sig
nificantly (p < 0.05) lower (33.6%) than unchop-
ped and straw sprayed with water (416 and
40.77,, respectively), resulting in decreased intake
of digestible dry matter following the same pattern
as that of digestibility.

TABLE 2. EFFECT OF CHOPPING, SPRAYING WITH WATER OR SALT SOLUTION ON THE CHEMICAL COM-

POSITION {DRY MATTER BASIS),

DRY MATTER INTAKE (DMI),

CRY MATTFR DIGFSTIRILITY

(DMD) AND DIGESTIBLE DRY MATTER INTAKE (DDMI) OF RCE STRAW (EXPERIMENT 2).
DIGESTIBILITY AND INTAKE VALUES ARE MEAN OF 10 ANIMALS

Untreated Chapged Waler NaCl
o straw straw sprayed sprayed straw
Chemical campositian ;
Dry matter () 92.0 92.1 424 50.0
Ash (%) 174 8.2 17.9 17.0
Acid inscluble ash (%) 14.0 13.7 14.2 14.0
Crude pratein (%) 49 5.1 5.0 5.2
Sodium (mg/g) 0.46 0.47 0.44 3.30
Potassiom (mgig’ 10.31 10.53 I1.44 13.78
DMD 9%, 41.68 37.4%¢ 40.728 33.6¢
(1.20) (2.13) (2.13) 0.94)
Intakes
DMI 2.33 1.97 2.20 1.94
(kg 100 kg BW ' day ') : (0.11) (0.17) 0.17) (0.23)
DDMI 0.992 0.74¢ 0.89%° 0.65°
(kg 100 kg BW™ day ') (0.06) (0.07) (0.04) {0.09)

Figures in parcniheses are + standard crrors

Within rews means with dissimifar superscripts are significantly different (p < 0.05).

Discussion

Nutritive value parameters such as crude
protein and acid insoluble ash contenis were not
affected by chopping, spraying with water or salt
solution. In both experiments reported in this
study, spraying or wetting with water showed
na significant effect on intake and digestibility.
In experiment | the digestibility and intake of
thc water sprayed straw was marginally higher
than the untrcated straw (see table 1) and the
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reverse was (rue in experiment 2 (see table 2).
In a similar experiment, when wheat straw was
sprayed with water and offered to calves with
a hixed amount of concentrates, the total feed
intake increased (Chaturvedi et al., 1973), bul
there was no effect of welling on organic matter
digestibility. In contrast, Devendra (1983) reported
that sheep consumed and dipested less organic
matter frem wetted straw than [rom dry straw.
Talapatra et al. (1949) studied the effect of soak-
ing, washing or ensiling rice straw with water.
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They reported that soaking in water not only
removed potassium oxalate, but it also reduced
dustiness and it increased the palatability of straw.
Castilio et al. (1982) found that soaking chopped
straw for 2 h in a drum lollowed by 3h drain-
age did not imprave intake by buffaloes olfeved
rice straw ad libitum and a concentrate mix. They
afso found that the soluble oxalate content in
water soaked straw was 789 less as compared
to unsoaked straw (0.24% vs 1.08%).

Chopping of rice straw did not increase the
DMI, but in contrast it significantly (p < 0.05)
decreased the digestibility and intake of digestible
dry matter (see table 2). Castillo ¢t al. {1982)
found that buttaloes fed concentrates at 0.5%
liveweight consumed slightly more chopped than
long rice straw (67 vs 63 gikg W) while
Devendra (1983) found no difference between long
and chopped straw in dry matter intake (51 vs
50 gfke W) and digestibility (46 vs 41%) by
sheep. Winugroho ct al. {1983) also found that
chopping of rice straw less than 4 cm pieces
resulled in lower DMI. With other cereal straws,
weight gains of animals fed long and chopped
straw-based diets have been found to be similar
(Dcyle et al., 1986), indicating that chopping is
unlikely to affect the feeding value of rice straw.
As in the casec with grinding, positive effects due
to chopping ceuld only be achicved if it results
in increased intakes. Eventhough increased intake
would result in lower digestibility, the net effect
in terms of intake of digestible dry matter would
be higher.

Theoretically, 2% NaCl solution (20 mg/g
straw) should have increased the Na content by
7.86 mgfg straw, but the actual increase was only
1.69 mg (see lable 1). Also, spraying with 27,
NaCl solution increased the K content by 2.03
mgfg straw. This indicates that the common sea
salt used in the experiment contained considerable
amount of K, mostly likely as KCI.

In experiment |, the moistening of rice straw
with 2 or 49, salt solution did not significantly
effect dry matter intake or its digestibility, but
overnight storing of 2% salt solution sprayed
straw significantly reduced its digestibtlity (see
table 2). The Na contenl in straw sprayed with
2%, salt solution and kept over night was much
lower as compared ta 4% salt solution sprayed
diet (3.30 wvs 522 mgfa), but the significantly
lower digestibility value obtained for the former
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is difficult to explain. Similar negative response
to addition of salt was reported by Wanapat
(1984), where rice straw was treated with 5% urea
with or without NaCl salt solution and fed 1o
cattle. He found that there was no significant
effect on intake due to addition of salt {2.6 vs
2.5 kg 9, BW), but the organic matter digestibility
of the salt added diet was significantly (p <
0.05) lower {64 vs 57%). Spraying of 2 and 4%
salt solution increased the Na costenl ol rice
straw above the animals’s requirement of 1.49
mg/g feed. If the low Na content rice straw is
a factor that reduces the inlake, upgrading by
this way should increasc the intakc. Howcever,
the result of our study and that of Wanapat
(1986) failed to show any positive responses.
There is evidence in literature Lo show that
addition of electrolytes like NaCl and KCI to
the rumen acutely decreases saliva production
(Wilson, 1963), at bigher doses also feed intake
{(Wilsan, 1966).

Spraying of rice straw with water or salt
solution also increased the K content. Castillo
et al. (1982) reported a decrcase in K content
when he soaked the straw in water. In our study
the increase in K content may be due to K in
waler and common salt. In order to get reliable
information on K contenl and its availability,
water and NaCl free [rom K salts should he
used.

Conclusion

Feeding of water or salt solution sprayed straw
directly or after storing over night did not yield
any benefictal results in Sri Lanka or Thailand
or in the Philippines. However, in parts of India
it is traditional to soak straw prior to feeding
and this s believed to have beneficial effects
thraugh removal of oxalates. Similarly, chopping
of rice siraw has also shown varying results in
dilferent countries. Whether these variations are
due to straw gquality, chopping length or type
of animal used is vet to he demonstraled and
systematic study seems warranted.
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