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UTILIZATION OF RICE STRAW FOR FEEDING RUMINANTS:
2- PRODUCTIVE PERFORMANCE OF LACTATING
BUFFALOES FED RICE STRAW SILAGE
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ABSTRACT

Nutritional evaluation of rice straw silage was carried out with Sakha 102 and
Giza 177 vaneties sprinkied by El-Mufeed liquid and ERfective Microorgansmis (EM,)
with or without urea supplementation as well as untreated or ammoniated rice straw
using adult Ossimi x Finnist crossbred rams. Also, feeding trial was conducted using
twetve lactating butfaloes in the 3" to the 5" of lactation season, weighing 550-650 kg
used after 8 weeks of lactation start in compete switch-back design to evaluate the
three experimental rations contained different forms of rice straw. The first ration (R,)
contained concentrate feed mixture (CFM) and untreated nce straw (URS), the
second ration (Rz) contained CFM and ammoniated rice straw (ARS), while the third
ration {Rz) contained CFM and rice straw silage (RSS).

Giza 177 rice straw silage with EMy and urea supplementation had significantly
(P<0.05) the highest digestibility coefficients of DM, OM and NFE and subsequently
TDN, DE and DCP values. Moreover, nutrients digestibility and nutritive values
increased significantly {P<0.05) with urea supplementation. Rice straw silage
recorded significantly the highest digestibility ceefficients of all nutrients except EE
and subsequently nutritive values followed by ammoniated rice straw.

The digestibility coefficients of DM for R; and OM, CP and NFE and
{subsequently TON, DE and DCP values) for R; and Rj3 were significantly (P<0.05)
higher compared to Ry. However, CF and EE digestibiiities were nearly similar for the
different rations.

Buffatoes fed R1 showed the highest intake of CFM compared with those fed R;
or Rs. Moreover, lactating buffaloes fed R, recorded significantty {P<0.05) the highest
DM intake and the lowest DCP intake, foilowed by those fed Rj, while those fed R3
showed the opposite trend. Buffaloes fed R; recorded significantly (P<0.05) the
highest concentrations of TVFA's and ammonia-N foflowed by those fed R;, while
buffaloes fed R4 had the lowest concentrations.

Lactating buffaices fed R; and R; showed significantly {P<0.05) the higher daily
milk yield compared to those fed R,. However, there were no significant {P<0.05)
differences in milk composition. Buffaloes fed R; and R3 had belter feed conversion for
DM, TON and DE compared to those fed R.. Average daily feed cost and feed cost / 1
kg 7% FCM were significantly higher, while the output of milk yield, net output and net
output improvement were significantly lower for buffaloes fed Ry compared with those
fed R; and Ra.

Keywords: Rice straw silage, Ammoniated rice straw, Nutritive values, Effective
microorganisms, Lactating buffaloes, Milk yield, Feed and economic
effictencies.

INTRODUCTION

in Egypt, the total planted area of rice crop was about 1.51 million feddan
produced about 3.78 million tons of rice straw as an agricuitural by-product
after harvesting the crop (Agricultural Economics, Egypt, 2003). Few
quantities of this residue are used for feeding animais, while the major part of
rice straw produced by the farmers is burmned or left in the fields resufting in
poliution problems.
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Recently, grains of some new hybnds and varieties of rice crop (Sakha
101, 102 and 104) which represent about 27% of the cuitivated rice crop area
are harvested while most of its leaves and stalks are still green and have
suitable moisture content for ensiling (Technical Recommendation of Rice
Crop, 2005). However, ensiling green rice plants immediately after harvesting
the grains is practical importance in animal feeding. Moreover, it may offer a
significant reduction in feeding cost (Ghanem ef al., 2005).

Little information are known apout the chemical characterization,
feeding value of rice straw silage made from the local hybrids and varieties of
rice crop compared with ammoniated and untreated rice straw. However, the
present investigation was undertaken to study the effect of ensiiing some
local rice hybrids and varieties by different methods on chemical composition,
quality and nutritive value of silages produced compared with different forms
of rice straw and their effects on productive performance of lactating
buffaloes.

MATERIALS AND METHODS

The current work was carried out at Sakha Animal Nutrition Unit and
Mehalt-Mousa Animal Production Research Station, belonging io Animal
Production Research institute, Agricultural Research Center, Ministry of
Agriculture. This work consisted of two parts:

1- Evaluation triais:
1-1- Making rice straw silage:

Two varieties of fresh green rice straw included Sakha 102 and Giza 177
were iaken immediately after harvesting grains for making silage in piastic
bags (25-30 kg capacity). Fresh rice straw was sprinkled with 50 kg E£I-
Mufeed liquid (El-Mufeed consisted of 91% molasses, 2.5% urea, 1.5%
minerals and vitamins mixture and 5% water) and 250 mi of Effective
Microorgansmis (EM.)} with or without 3 kg urea solved in 50 liter of water
per ton fresh rice straw. The silages were stored for 8 weeks until starting the
digestibility trials.

For feeding tnal, rice straw silage of Giza 177 variety was made between
feed toughs, where 30 cm layer of rice straw spread on the ground as bed to
absorb seepage and to prevent contamination with eanth. El-Mufeed liqud
was added at a level of 5% to fresh rice straw and Effective Microorgansmis
(EM;) was added by 250 mi / ton fresh rice straw. The materials were
compressed by heavy drum filled with sand, then covered with plastic sheet,
hard pressed with 30 cm of soil layer and ensiled for eight weeks.

1-2- Ammoniated rice straw:

A stack of rice straw bales is made from Giza 177 variety and sealed
with plastic sheet. The delivery pipe from a small anhydrous ammonia
cylinder was then inserted into the stack and NH; was added at the rate of
3% rice straw (air dry basis). The treatment period lasted 25 days under the
temperature of 20 to 30 °C. The stack was aerated for two days before the
straw was fed to animals to lose the excessive and unadsorbed ammonia.
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1-3- Digestibility trials:

Seven digestibility trials were carried out to estimate nuinents digestibility
coefficients and nutritive values of the four tested silages as well as untreated
rice straw (URS), ammoniated rice straw (ARS) and rice straw silage (RSS)
used in feeding tnal using adult crossbred rams {Ossimi x Finnish) with an
average body weight of about 50 kg (3 animal in each). Ninety percent of ad
libiturn intake of the tested rice forms were offered for each ram in equal two
meals at 8 a.m. and 5 p.m. Water was available at all times in plastic buckets.

2-Feeding triai:
2-1- Experimental animals:

Twelve lactating buffaioes in the 3@ to the 5" {actation, weighing 550-650
kg were used afier 8 weeks of calving in complete switch-back design with
three treatments with three successive experimental periods. Each period
consisted of 28 days, the first 14 days of each period were considered as
transition period followed by 14 days tested period as discribed by Lucas
{1856). Lactating buffaloes were individually fed to cover the recommended
requirements according to Animal Production Research institute (1897) for
lactating buffaloes. Rations were recaiculated every week based on milk yield
and body weight of animals.

2-2- Experimental rations and management:

Lactating buffaloes in the first group were fed ration {R:) consisted of
CFM and untreated rice straw (URS), while in the second (R;) and third (R3)
gr-ups untreated rice straw was replaced either by ammoniated rice straw
{ARS) or rice straw silage (PSS), respectively. Concentrate feed mixture was
consisted of 35% undecorticated cottonsesd <ake. 5% linseed cake, 25%
ground yellow com, 20% wheat bran, 10% ce pran, 3% molasses, 1%
limestone and 1% common sait. Concentrate feed mixiure was given two
times daily at 8 a.m. and 4 p.m., also URS. ARS or RSS were offered two
times at 8 a.m. and 5 p.m. Buffaloes were watered three times daily at 7, 12
a.m. and 6 p.m.

2-3- Digestibility triais:

Three digestibility trials were caried out during the 2™ period of feeding
trial using the experimental buffaloes (four animals in each) to determine
nutrients digestibility coefficients and nutnitive values of the experimental
rations using acid insoluble ash {(AlA) as a natural marker (Van Keulen and
Young, 1977).

2-4- Rumen liquor samples:

Rumen liguor samples were collected at 3 hours after the moming
feeding from the experimental buffaloes during the 2m penod of feeding tnal
using stomach tube.

2-5- Buffalo mitking and milk samples:

Individual moming and evening milk yield of lactating buffaloes were
recorded daily and corrected for 7% fat content (FCM) using the formula of
T% FCM = 0.265 x milk yield (kg) + 10.5 x fat yield (kg) as stated by Raafat
and Saleh (1962). Mllk samples from consective evening and moming milking
were taken at the 4™ week of each period and mixed in proportion to yield.

~nd
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Miik fat, protein, lactose and fotal solids were determined using Milko-Scan
(1338 Foss Electric).
2-6- Feed conversion:

Feed conversion was calculated as the quantities of DM, TDN (kg), DE
(Mcal) and DCP (g) required to produce 1 kg 7% FCM.
2-7- Economic efficiency:

Economic efficiency of milk production was estimated and expressed as
average daily feed cost, cost of 1 kg 7% FCM, output of milk yield and the
ratio between the output of milk yield and feed cost.

3- Chemical analysis:

The pH wvalues of silage and rumen liquor samples were determined
directly using Orian 880 digital pH meter. The concentrations of TVFA's
silage and rumen liquor samples according to Warner (1964) and NH;-N
(Bergen ef af., 1974). Lactic acid concentration in silage samples was
determined according to the method discribed by Analytical Chemisty of
Foads (1995). The samples of feedstuffs and feces were composted and
representative samples were analyzed according to ACAC (1990).

4- Statistical analysis:

The data of evaiuation trials were statistically analyzed using general
linear madels procedure adapted by SPSS for windows (2004) for user's
guide. Duncan test within program SPSS was done to determine the degree
of significance between means. While the data of feeding trial (feed intake,
milk yield and compositicn, feed and economic efficincies) were statistically
analyzed according to Lucas (1956),

RESULTS AND DISCUSSION

Evaluation of different kinds of fresh rice straw silages:

Fermentation characteristics of different silages presented in Table (1)
revealed that pH value and the concentrations of lactic acid, TVFA’s and
ammonia-N for the two varieties of rice straw silages slightly increased with
urea supplementation. The pH wvalue and ammania-N concentration tended
to be lower, while the concentrations of lactic acid and TVFA's tended to be
higher for Giza 177 variety compared to Sakha 102 variety. Meanwhile, all
fermentation characteristics of fresh rice straw silages except the pH value
indicated good quality silage as stated cy McDonald ef al. (1995). Similar
resuits were obtained by Ghanem ef al. (2005).

Chemical composition of the different fresh rice straw silages are
presented in Table (1). The contents of DM, OM. EE and ash were nearly
simiiar for the two varieties of fresh rice straw silages, while the content of CP
tended to be higher in Giza 177 than Sakha 102. Also, CF was slightly higher,
put NFE tended to lower in Sakha 102 compared to Giza 177. The
differences noted in chemical composition of different varieties of fresh rice
straw silage are likely to be due to the differences in the propertions of plant
tissues (leaf blades, leaf sheaths, rodes and steams) in the straw analysis
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(Ramanzin et al., 1988). @rskov (1987) and Gabr (1997) demonstrated that
morphological components of straws vary widely in their chemical
composition and varying proportions of them will yield different results not
only in chemical composition of straws but also in their degradabhilities in the
rumen of animais.

Table 1: Quality charactersitics, chemical composition, digestibility and
nutritive values of different fresh rice straw silages.

tem Sakha 102 Giza 177 _
EM, |EM, +Urea| EM, |EM, +Urea
Quality charactersitics:
pH value 426 4.78 4.18 465
Lactic acid % of DM 435 4.94 456 5.12
TVFA's % of DM 1.64 1.92 1.75 2.13
NH.-N % of total-N 468 5.99 3.26 5.11
Chemical composition:
| DM ¥ | 2751 | 2804 | 2698 | 2835
Compaosition of DM %:
oM 80.05 79.98 79.77 78.41
CP 6.53 7.55 7.97 8.22
CF 20.13 27.79 26.51 25.57
EE 1.74 213 1.79 2.18
NFE 4265 42.51 43.50 42 44
Ash 19.95 2002 | 2023 21.59
Digestibility coefficients %:
| DM 51.75° | 55.98% 53.05% 57 89
OM 54.99° 59.08° 56.94% 60.78°
cP 56.01 56.23 56.21 56.40
CF 58.23 58.45 57.14 57.98
EE 64.41* | 6890 63.14° 68.85°
| NFE 5204° | 5770 | 5507° | 60.54°
Nutritive values:
TDN % 45.34° 48.09° 46.13° 48.53°
DE Mcal/ kg DM 2.00° 212 2.03° 2.14°
DCP % 3.66° J 4.25° 4.48%" 464> |
a, b, c: Means in the same row with different superscripts differ significantly (P<0.05).
v Effective Microorgansimis {EM.) contained photosynthetics bacteria

(Rhadopseudomonas pilustris and Rhodobacters phacrodes), lactic acid bateria
(Lactobacillus Plantaruy, Lactobacillus Case and Streptococcus Lactis), Yeasts
(Saccharomyces Cerevisiae) and Actinomycetes (Microhiza) (E1-Dosyki et al., 2002).

Moreover, the contents of DM, CP, EE and ash tended to increase, while
OM, CF and NFE tended to decrease with urea supplementation to rice straw
silage. These results might be due to that urea supplementation may supply
the nitrogen required for the rnicroorganisms growth, which degraded the
fiber and stimulate the silage fermentation consuming solubie carbohydrate
and producing organic acids. Similar resuits were obtained by Ghanem ef al.
(2005) who found that urea supplementation to rice straw silage decreased
OM, CF and NFE contents while increased its CP content.
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Also, resutlts in Table (1) showed that the digestibility coefficients of DM,
OM and NFE for Giza 177 fresh nce straw silage with EM; and urea
supplementation was higher significantly (P<0.05) than those of Sakha 102
fresh rice straw silage without urea supplementation. However, the
digestibility coefficients of CP and CF did not significantly differ among the
different kinds of rice straw silage. The TDN, DE and DCP values of Giza 177
fresh rice straw silage with EM; and urea supplementation was higher
significantly (P<0.05) than those of Sakha 102 fresh rice straw silage without
urea supplementation. Moreover, nutrients digestibility and nutritive vaiues
increased significantly (P<0.05) with urea supplementation. These resuits
may be attributed to that Giza 177 variety is leafier than Sakha 102 rice straw
variety. These results agreed with those obtained by Wanapat et al, (1985)
who found that main canstrains in rice straw are the low contents of CP and
the high content of CF. Djajanegara and Doyle (1989) reported that urea
supplementation improved the digestibility of rice straw.

Evaluation of different forms of Giza 177 rice straw variety:

Results in Table (2) revealed that comparing the chemical composition of
URS with ARS and RSS showed lower CP content (3.97 vs. 7.13 and 7.47%,
respectively) and higher CF content (30.17 vs. 26.81 and 26.16%.
respectively). While, RSS had higher NFE content (47.76%) and lower ash
content (17.16%) followed by URS (45.61 and 19.00%), but ARS had lower
NFE content {(43.90%) and higher ash content (20.13%]). These results are in
accordance with those obtained by Caluya (2001) who found that rice straw is
poar quality roughage (92% DM, 3.3% CP, 1.5% ether extract and 32.8%
crude fiber). Huber ef al. (1979) reported that addition of amrmonia inhibits the
breakdown of plant protein and increases ammonia-N bound in the water-
insoluble fractions of the treated silage. Tengyun (2000) showed that rice
straw treated with ammonia increased CP content. Aiso, Gabr {1997) showed
that CP content of different rice siraw varieties was increased from 4.53 to
8.80% (on the average) after ammoniation, and DM, OM, CF and its fractions
of straws were slightly decreased after treatment with ammonia. Meantime,
Ghanem et al. (2005) indicated that ensiling fresh rice straw with molasses
and urea increased its protein content.

Rice straw silage (RSS) recorded significantly (P<0.05) the highest
digestibility coefficients of all nutrients except EE and subsequently nutritive
values followed by ARS, however URS had the lowest values (Table 2). But,
ARS had the highest EE digestibility. Rice straw in particular is high in silica,
with poor digestibility. Pre-treatment with a source of ammonia such as
anhydrous ammonium can greatly enhance the digestibility of rice straw {Liu
1995). Yacout (2001) found higher fat digestibility for ammoniated com
silage. The beneficial effect for improving the nutrients digestibilities of straws
after ammoniation could be due to the sufficient ammonia which adheres to
the straw to give adequate nan-protein-N to the microbes for fermenting the
straw since untreated straw is generally deficient in degradable protein to
allow efficient digestion of lignoceilulosic materials by ruminants (@rskov,
1987). Also, Wanapat et al. (1985) reported that ensiling rice straw with urea
for 3 weeks significantly increased the digestibilities of DM, OM, CP and CF.
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Table 2: Chemical composition, digestibility and nutritive values of

— different forms of Giza 177 rice straw variety by sheep.
Item T URS T ARS 1 RSS*
Chemical composition:
DM % l 86.57 | 82.01 | 32.26
Composition of DM %:
OM 81.00 79.87 { 82.84
cP 3.97 7.13 | 7.47
CF 30.17 26.81 26.16
EE 1.25 2.03 1.45
NFE 45.61 J 43.90 47.78
| Ash 19.00 20.13 17.16
Digestibility coefficients %:
DM 45.30° 52.82° ‘ 57.05°
oM 47.08° 54.93° 5g.10°
cP 49 58° 57.55° 60.92°
‘ CF 61.65° 65.94° 67.12°
EE 50,31° 68.13° 63.99°
NFE 42.81° 51.08° 53.72*
Nutritive values:
TDN % 41.51° 47.32° 49,85
DE Mcall kg DM 1.8%° 2.09° 2.20°
DCP % E 1.97° 4.10° 4.55°

a, b, c: Means in the same row with different superscripts differ significantly (P<0.05).
URS = untreated rice straw, ARS = ammoniated rice straw and RSS = rice straw silage.
* Sprinkled with El-Mufeed liquid and EM,.

Silage qulaity characteristics were pH value 4,12, lactic acid 4.32% of DM, TVFA’s 1.39%
of DM and NH,-N 3.48% of total-N.

Feeding trials:
Calculated composition of the experimental rations:

Calculated composition of th experimental rations {Table 3} revealed that
DM content of Ry contained RSS was lower (46.07%) compared with R,
contained URS and R; contained ARS. However, the contents of OM and
NFE tended to be lower, but CF, EE and ash tended to be higher in R; than
R and Rs. The CP content tended to be slightly lower in R4, while it tended to
be higher in Ry Such results are mainly a reflection of the chemical
composition of CFM (Table 3) and the different forms of rice straw (Table 2).
These resuits are in accordance with those obtained by Chinh and Ly (2001)
who found that the main constrains in rice straw are the low protein content
and higher fiber content.

Table 3: Chemical composition of CFM and calculated composition of
the different experimental rations.

e DM %T. Composition of DM %

oM cP CF EE NFE Ash |
CFM 8922 | 90.96 1656 12.70 451 57.189 904
Experimental rations:
R1 (CFM + URS) 88.04 8661 1106 16.96 3.08 5561 13.39
R2 (CFM + ARS) 85.21 J 85.03 1152 17.45 3.18 52.88 14.97
'B_:_i_(CFM + RS8) 46.07 | 8665 11.74 17.02 2.88 55.01 13.35
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Nutirients digestibility and nutritive values:

Digestibility coefficients and nutritive values of the different rations are
shown in Table (4). The digestibility coefficients of DM for R; and OM, CP
and NFE and (subsequently TDN, DE and DCP values) were significantly
(P<0.05) higher for R; and R; compared to R, However, CF and EE
digestibiiities were nearly similar for the different rations. The TDN and DCP
values of Ry, R; and R: were 57.22, 6.40; 58.92, 7.42 and 59.96, 7.67%,
respectively. These resuits agreed with those obtained by Liu ef al. (1992)
and Liu (1995) who found that ammonia treatment improved the digestibility
and nutritive value of rice straw. Ghanem ef al. (2005) reported that cows fed
ration contained fresh rice straw silage showed digestibility coefficients and
nutritive value nearly similar to ration contained 25 kg fresh berseem and 1 kg
EL-Mufeed.

Table 4: Nutrients digestibility and nutritive vaiues of the different
experimental rations by lactating buffaloes.

ltern Experimental rations |
R1 | R2 R3

Digestibility coefficients %:

DM 60.27° 62.65% 64.35

oM 62.59° 64.62° 66.37°

CP 57.87° 64.44° 65.35°

CF 47.40 49.35 48.58

EE 78.25 78.97 78.78

NFE 67.21° 70.36° 70.69°

Nutritive values:

TDN % 57.22° 58.92° £9.96°

DE Mcal/ kg DM 2.52° 2.60° 2.64°

DCP % 6.40° 7.42° 7.67° |

a, b, ¢c: Means in the same row with different superscripts differ significantly {P<0.05).
R1=CFM + URS, R2=CFM + ARS and R3= CFM + RSS.

Feed intake:

Average daily feed intake by lactating buffaloes are presented in Table
(5). Buffaloes fed R, showed the highest intake of CFM compared with those
fed R; and R;. Ammoniation of rice straw increased the intake of rice straw by
2 kg. Moreover, lactating buffaloes fed Ry recorded significantly (P<0.05) the
highest DM intake and the lowest DCP intake, followed by those fed R,, while
those fed Ry showed the opposite trend. However, the intake of TDN and DE
were nearly similar for the different rations. Pre-treatment with a source of
ammonia can greatly enhance the intake of straw (Liu, 1995). Ghanem ef al.
(2005) showed that DM intake by cows fed ration contained fresh rice straw
silage was lower than for those fed ration contained fresh berseem.

Rumen liquor parameters:

Rumen liquor parameters of lactating buffaloes fed the different forms of
rice straw are shown in Table (5). The pH value was nearly similar for the
different groups, however buffaloes fed R; recorded significantly (P<0.05) the
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highest concentrations of TVFA's and ammonia-N followed by those fed R,,
while buffalces fed R, had the lowest concentrations. These resulls agreed
with those obtained by Bassuny et al. (2003) who found thal ammonia treared
rice straw improved rumen fermentation efficiency.

Table 5: Average daily feed intake and rumen liquor parameters of
factating buffaloes fed the different experimental rations,

‘ Experimental rations |
| ftem [ R1 | RZ | R3
| Feed intake: . ! ]
] CFM* (kg) 10.00 | 8.00 L 800 ‘
Untreated rice straw® 8.00 ‘ - ! -
| Ammoniated rice straw | 10 l
‘ Rice straw silage” { - ! 25
DM {kg) 15.86° 15.34* | 1520° |
} TON (kg) 9.07 1 9.04 1 911 |
. DF {Mcal) | 39.94 [ 39 88 4013
| DCP (k) | 101" ) 1.14° Lo1a7
| Rumen liquor parameters: !
| pH 7.05 [ 715 705
i TVFA's (meg / 100 ml) 16.45° ‘ 1932° . 2224 I
NHa-N (mg / 100 mi) L 1260° 14.47% ' 1587

a, b, ¢: Means in the same row with different superscripts diifer significantly {P<0.05).
~ as fed.
R1= CFM + URS, R2=CFM + ARS and RJ= CFM + RSS.

Milk yield and composition:

Average daily milk yield and composition for lactating buffaloes fed the
different rations are shown in Table (€). Average daily yield of actual milk and
7% FCM were significantly (P<0.05) higher for lactating buffaloes fed R, and
R, compared to those fed Rq. The yield of 7% FCM for R; and R4 increased
by 9.83 and 12.77% compared with R,, respectively. However, there were no
significant (P<0.05) differences detected in milk composition ameong buffaloes
fed the different rations.

Table 6: Average daily milk yield and composition of lactating buffaloes
fed the different experimental rations.

i Experimental rations

| Item R RZ | R3
Actual milk yield {(kg) 7.90° 8.62° | 8.94°
7% FCM yield (kg) 7.83° 8.60° 8.83°

( Milk composition %:

| Fat 6.92 6.98 6.8

| Protein ' 4.41 4,48 4.49

| Lactose 5.32 5.40 ) 5.39

| Sofids not fat 10.37 10.48 ‘ 10.50

| Total solid J 17.29 17.46 | 17.38

| Ash 0.64 0.60 1 0.62

a, b: Means in the same row with different superscripts differ significantly [P<0.05),
R1=CFM + URS, R2=CFM + ARS and R3= CFM + RSS.

5033



Bendary, M. M. et al.

These results agreed with those obtained by Erying et al. (1995) who found
that feeding ammeoniated wheat straw increased milk yield of cows. While,
Ghanem ef al. (20058) found that mitk yield of Friesian cows fed ration
contained fresh rice straw silage was nearly similar to that of those fed ration
contained fresh berseem.

Feed conversion:

Data in Table {7) showed that buffaloes fed R; and R, had better feed
conversion than those fed R,. The quantities of DM, TDN and DE required to
produce 1 kg 7% FCM were significantly higher (P<0.05) for buffaloes fed R,
compared with those fed R, and Rs. However, the quantity of DCP required to
produce 1 kg 7% FCM was nearly similar for buffaloes fed the different tested
rations. These results are in agreement with those obtained by Ying et a/
(1993) who reported that ammaoniated rice straw improved feed conversion.
Ghanem et a/. (2005) found that cows fed ration contained fresh rice straw
silage showed better feed conversion.

Table 7: Feed conversion and economic efficiency of lactating buffaioces
fed the different experimental rations.

, Experimental rations

item R TR2 TR3
i Feed conversion: i J :
' DM kg / kg FCM | 2.02° | 1.78° L 1.72°

TDN kg / kg FCM 1.16° '1.05" '1.03°

DE Mcal / kg FCM 5.10° ' 4.64° © 4.54°
' DCP g/ kg FCM | 128.99 1 132.56 ' 132.50
| Economic efficiency: | ‘
| Average daily feed cost (LE) | 11.20° 9.98° ' 9.48°
| Feed cost (LE)/ kg FCM 1.43° 1.16° . 1.07° :
! Output of daily milk yield (LE) | 19.75° 21.55° ! 22.35°
| Average daily net output (LE) | 8.55° 11.57° ' 12.87° |
| Net output improvement % | 100.00° 135.32° | 150.53° |

a, b, c: Means in the same row with different superscripts differ significantly (P<0.05).
R1=CFM + URS, R2=CFM + ARS and R3= CFM + RSS.

The prices in Egyptian pound (LE)} per ton were 1060 for CFM, 75 for URS, 150 for ARS, 40
for RSS and 2500 for buffalo milk.

Economic efficiency:

Concerning economic efficiency, average daily feed cost and feed cost /
1 kg 7% FCM were significantly (P<0.05) higher, while the output of average
daily milk yield, net output and net output improvement were significantly
(P<0.05) lower for buffaloes fed Ry compared with those fed R, and R, (Table
7). Average daily feed cost for buffaloes fed R, and R4 decreased by 10.89
and 15.36% compared with those fed R;. Moreover, the average daily net
output for buffaioes fed R; and R, increased by 35.32 and 50.53% compared
with those fed R,. These results may due to decreasing CFM intake by 2 kg
{20%) and increasing average daily milk yield by 0.72 and 1.04 kg (9.11 and
13.16%) for buffaloes fed R, and Ry compared with those fed R, as shown in
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Tables (5&6). Since feed costs are the major part of production costs, an
increase in the use of indigenous feed resources is an important way of
helping farmers to reduce their costs. These resuits are in accordance with
thase obtained by Ying ef al. (1993) and Liu ef af (1995) who found that
ammoniated rice straw diet markedly reduced the need for concentrates and
decreased the feed cost. Ghanem ef al. {2005) reported that cows fed ration
contained fresh nice straw silage revealed the fowest feed cost and the
highest economic efficiency.

Conclusion:

From these results it could be concluded that using ammoniated rice
straw or rice straw silage for feeding lactating buffaloes fed to reduced CFM
intake by 20% daily, decreased daily feed cost by 10-15%, increased daiiy
milk vyield by 9.11-13.18%, economic efficiency and limitation of the
environemntal poilution as a result of accumuiation of rice or bum rice straw
in the fields.
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