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ABSTRACT

Mung bean straw (MS) was treated with 3% urea solution (UTMS) or
supplemented with urea + vitamins + mineral mixture (MSMS). The three mung bean
straw forms were offered to mature malies Baladi goals averaged 20 kg live body
weight ad fib. as a sole diet (exp. 1) or with a supplement of concentrate feed mixture
(CFM) to cover 50% of energy maintenance requirements according to NRC, 1981
{exp.II).

The results showed that the two treatments applied to MS increased CP
content and decreased ADF and improved aimost all nutrients digestibility and
nutritive values in terms of TON and DCP. Both treatments significantly { p<0.05 or
0.01 ) increased DM, TDM and DCP intakes. Goats given UTMS alone or rations
containing MS, MSMS or UTMS+ CFM could cover their maintenance requirements of
TON and DCP according to NRC (1981), while goats received MS and MSMS as a
sole dist could not cover their maintenance requirements of TON and DCP with one
exception that animals given MSMS could cover their maintenance requirements of
DCP

Animals given rations containing CFM + MSMS or UTMS showed significantly
(p<0.05 or 0.01 ) higher nitrogen balance in terms of either g/enimal/day or as % of N
intake or digested and ruminal NH3 and VFA's concentrations compared with those
fed rations containing CFM +MS. No significant differences were detected among all
treatments with regard to serum creatinine, GOT and GPT concentrations.

The present study suggests the possibility of using mung bean straw as a new
roughage source in ruminant feeding. Intake and utilization of mung bean straw could
be improved by goals using urea treatment or urea + vitamins + minerat mixure
supplement to cover maintenance requirements without any adverse effect on kidney
and liver functions.

Keywords: mung bean straw, urea treatment, urea+ vitamins+ mineral mixture,
goats, digestibility.

INTRODUCTION

The shortage of animal feeds in Egypt specially in summer season is
the most limiting factor for animal production development. Low quaiity
roughages represent a large potential source of feed energy in ruminants
rations. improving the nutritive value of poor quality roughages such as
straws, stovers and stalks is a necessary target to overcomne the insufficiency
of available feed specially in summer.

" the author would iike 1o thank the project of evaluation of mung bean crop productivity
under Egyptian conditions, flnanced by Egyptian Academy of Scientific Research
and Technology (1994-
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1898} for glven mung bean straw used In this study.

Mung bean { vigna radiata (L.) Wilczek) is a summer legume crop
natives in India and recently introduced in Egypt as a summer legume seed
crop (Ashour et af, 1992 and Selim,1996). The mung bean straw yield/feddan
is similar to that of other straws (Kadlag e/ al,1998). With increasing the
cuitivated area of mung bean, huge amounts of its straw could be available to
ruminant feeding. There is a lack of information about the nutritive value of
mung bean straw. However, an attempt have been done in India to evaluate
the effect of supplementation of legume sfraws such as mung bean at
catalytic level on in sacco rumen degradability of rice straw, feed intake,
nutrients utilization and rumen fermentation pattem in buffaloes (Reddy,
1997).

Attempts have been done to improve feed intake and nutritive value of
poor quality roughages using urea treatment as a source of ammonia
(Salman,1991; Shoukry et al,1992a and 1993 ; Salman et a/, 1998 and Abd
El- Fattah,2002) or using urea + vitamins + minéral mixture supplementation
(El-Shinnawy, 1989).

Therefore, the present study was carried out to investigate the nutritive
value of mung bean straw as a new roughage scurce and the possibility of
improving its utilization by goats, using two different methods of urea
treatment, i.e. spraying +ensiling or supplementing with urea + vitamins +
mineral mixture.

MATERIALS AND METHODS

This study was carried out at the Animal Production Farm Station,
Faculty of Agriculture, Ain Shams University at Shobra El-Kheima and Animal
Production Department, National Research Center, Dokki.

Urea treated mung bean straw:

Chopped Mung bean straw (vigna radiata (L.) Wilczek) was sprayed
with a solution of urea {50L/100kg of the straw), calculated to provide 3 kg
urea/100kg of straw. Sulfur was added to the urea solution before being
sprayed to provide an amount of sulfur equal to 10% of urea nitrogen used
(140g/100xg of the straw). The materiais were mixed concurrently to achieve
uniform wetting. The treated straw was stored for 4 weeks in ground room
(1m length x1m width x 0.75m height). A plastic sheet was placed under the
treated straw to minimize soil contamination. Another plastic sheet was
placed over the straw. The ground room was opened at the end of ensiling
pericd and an adequate amount of treated straw were taken daily and
aerated only to allow the excess ammonia to diffuse from the treated
roughage for 6-8 hrs before feeding it to the animals in digestibility trials.

Mixture urea supplemented mung bean straw:

Mung straw was mixed concurrently to achieve uniform wetting in a
very simple way with solution containing urea, vitamins and mineral mixture.
The solution was freshly prepared by dissolving the dried preparation of a
special bag (0.8kg urea plus 0.25kg vitamins and mineral mixture) in 2 liters
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of water and 2.5kg of molasses. The final solution (5 liters) was sprayed and
mixed well with 30kg of mung bean presently before feeding.

Two experiments were carried out to evaluate the untreated, urea
treated or supplemented mung bean straw. In each experiment, three
digestibility and nitrcgen balance trials were carried out using four mature
males Baladi goats averaged 20kg live body weight. In the 17 experiment,
untreated (MS) or urea treated (UTMS) or mixture supplemented mung straw
(MSMS) were offered to the animals ad fib. as sole diet. While in the 2™ one,
the animais were offered the different mung straw treatments ad /ib. and a
supplement of concentrate feed mixture (CFM) to cover 50% of energy
maintenance requirements according to NRC {1981). The animals were kept
individually in wooden metabolic crats for 21 days as a preliminary period
foliowed by 7 days for total faeces and urine collection. During the preliminary
period, the animals were gradually offered the experimental rations to avoid
any anti-nutritional problems. Faeces and urine were collected once daily at
07.00. The animals were usually offered their diets once daily at 08.00 and
water and sait block were always available to the animals. Residual rations if
any were recorded and feed intake were also recorded daily. Total digestible
nutrients {TDN), and digestible crude protein (DCP) of the experimental
rations were calculated according to Abou-Raya (1967). '

Rumen fluid samples were taken individually from the four animals of
each treatment at the end of digestibility trials before feeding and &t four
hours post-feeding using stomach tube. The pH values were determined
immediately after sampling using E!L digital combination electrode pH meter.
The liquor was filtered through two layers of fine muslin for determining
ammonia-nitrogen concentration according to Conway and O'Malley (1942)
method and total volatile fatty acids (VFA) according to Warner (1964).

Blood samples were collected from each animal at the end of
digestibility trials. The samples were withdrawn from the jugular vein only at
four hours post-feeding. The blood was directly collected into clean dried
glass tubes centrifugated at 4000 rpm for 20 minutes. The blood serum was
separated into clean dried glass vials and stored at 20 °c till anaiyzed for total
protein, urea and creatinine.

Serum total protein was measured colorimetrically by the biuret
reaction using Wiener laboratories (A.gentina) Kits according to Armstrong
and Carr {1964). Serum urea was determined cotorimetrically using
commercial Kits purchase from Biomerieux (France) according to Patton and
Crouch (1877). Serum creatinine was determined using Wiener laboratories
Kits according to Husdan (1968).

Dry matter, CP, CF, EE and ash of dietary ingredients, faeces and feed
residues along with urinary nitrogen were determined according to A.O.A.C.
(1990). Nitrogzn free extract (NFE) was calculated by difference. Neutra)
detergent fiber (NDF), acid detergent ficer (ADF) and acid detergent tignin
(ADL) were determined according to Goering and Van Soest (1970).

Data obtained were statistically analyzed according to Snedecor and
Cachran (1980). A simple one-way classification analyzes followed by teast
significant difference test for testing the significance among means were
conducted.
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RESULTS AND DISCUSSION
Chemical analysis:

As shown in Table (1) the chemical composition of mung bean straw
was nearly similar to that of broad bean straw (see CLFF, 2001) however, its
CP content was somewhat higher and ADF was lower than that of bean
straw. The chemical composition of MS was agreed well with that reported by
Reddy (1997), who stated that green gram straw (mung bean straw ) in India
have 8.7, 6.1, 63.5, 47.2, 4.8, 16.3 and 42.4 % CP, ash, NDf, ADF, ADL,
hemiceliulose and celiulose, respectively. The high ash content of MS
obtained in the present study may be related to soil contamination during air
drying process. As expected urea treatment or supplementing mung bean
straw with urea + vitamins + mineral mixture increased its CP content by
about 40 or 30.6%, respectively. The two experimental treatments appeaicd
to have somewhat lower NFE and ADF contents compared with untreated
mung baan straw. Similar results have been reported by Shoukry et af (1992a
and 1993)and Salman et af , (1998) for different poor quality roughages
treated with urea solution and El-Shinnawy (1989) for rice straw
supptemented by urea + vitamins + mineral mixture. X

The chemical camposition of the three experimental rations were nearly
similar with one exception for CP contents of rations Il and Ill were stightly
higher than that of ration | {controi).

Table (1): Chemical composition of dietary Ingredients and experiments’

rations.
Item MS MSMS UTMs crmr Retion Ration Ration)

Moisture, % 71 120 7.8 7.8 74 105 +79
[Chemical composition, % DM:

cP 8.5 11.9 11.4 18.1 117 13.4 +13.4
CF 45.9 455 49.5 224 36.6 37.0 +36.9
EE 27 2.3 1.5 26 2.7 24 +2.0
NFE 29.0 27.3 2586 449 357 338 1346
Ash 12.9 13.0 12.3 14.0 13.3 134 +13.1
ICell Wall constituents, %DM:
NDF 66.3 671 67.5 66.1 £66.2 66.7 +66.9
ADF 436 41.8 41.4 43.4 43.5 42.4 +42.4
ADL 86 91 94 92 88 91 1904

Cellulose 350 327 319 342 3486 333 +33

Hemicellulose 22.8 25.3 26.1 227 227 24.3 +24.5
* Consisted of undecorticated cotton seed cake 25%, wheat bran 44%, yellow com 15%,
axtracted rice bran 8.5%, molasses 3%, limestone 3% and commeon salt 1.5% .

Nutrients digestibility:

The nutrients digestibility and nutritive values obtained in the present
study for mung bean straw were very close to those values for the common
roughages such as other straws and stovers.
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Table {2): Mean values with their SE* of nutrients digestibility and
nutritive values for untreated, mixture supplemented or urea
treated mung bean straw.

Untreated mung Mixture Urea treated mung l
item bean straw  supplemented mung bean straw SE
{MS) bean straw (MSMS) (UTMS) o
Nutrients digestibility ,%: T
DM 33.8° 39.9° 50.4° + 45
om 356" 388" 53.5% + 32
cP 35.4" 49.7° 54.2° + 38
CF 36.2" 37.9% 58.7° + 30
EE 39.448 47.4* 2858 + 52
NFE 3437 34.1° 450° + 39
NDF 29.2% 39.5%8 556° + 6.3
ADF 247% 38.0%° 44.0° + 6.6
ADL 12.9° 27.8°%° 34.4° + 73
Cellulose 275° 41.0*° 46.7° + 68
Hemicellulose 381t 420" 73.9°% + 78
Nutritive value,%:
TDN 31.7% 349° 4758 + 21
DCP 31" 5.9° 6.0° + 0.4

* SE : standard error of the means.

- A, B, C means at the same row with different superscripts are significantly (p<9.01)
different.

- a,b means at the sarmne row with different superscripts are significantly {p<0.05) differgnt.

Results concerning nutrients digestibility and nutritive values of
untreated or mixture supplemented or urea treated mung bean straw (Table
2) showed that the two treatments applied to mung bean straw improved
almost all nutrients digestibilities, however the improvements were
insignificant for MSMS and significant {P<0.05 or 0.01) for UTMS. The same
trend was observed for cell wall constituents digestibilities, TON and DCP.

The two experimental ration containing MSMS or UTMS recorded
significantly (P<0.5 or 0.01) higher values for all nutrients digestibilities
compared with the control ration which containing MS (Table 3).

The highest improvement in nutrients digestibilities were recorded for
ration containing UTMS. Similar trend was recorded for cell wall constituents
digestibilities and the nutritive values in terms of TON and DCP.

The improvement in nutrients digestibilities and subsequently the
nutritive values recorded for UTMS and its ration does appear to be due not
only to the microbial requirements for nitrogen that may have been at least
partially or completely met (Balch, 1967 and Kempton and Leng, 1979) but
possibly tc an additional effect of ammonia on roughages cell wall or changes
that may have occurred in the lignocellulose bonds {Hartly and Jones, 1978
and Buettner et al, 1982). Moreover, the experiments of Dias ~ Da- Sitva and
Sundstol (1986), Ei- Shinnawy {1989); Reddy et &/, {(1889); Salman (1991);
Shoukry et al, {1993) and Saiman et al, (1998) showed that the nutrients
digestibility and nutritive value of urea ensiled poor quality roughages were
higher than those of urea sprayed or supplemented roughages. These results
agreed well with those reported in the present study.
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Table (3); Mean values with their SE* of nutrients digestibility and
nutritive values recorded with goats given rations containing
untreated, mixture supplemented or urea treated mung bean

straw,

tem Ration () Ration (I} Ration (1Il) SE
MS+CFM MSMS+CFM  UTMS+CFM
Nutrients digestibllity ,%:

DM 27" 50.1° 63.2° + 16
OM 43.5%* 50.7°% £5.9° + 31
cP 54.1% 64.6° 62.0% ¥ 14
CF 229" 38.4% 55.7°¢ ¥ 21
EE PR 65.7° 41.0% + 41
NFE 60.7% 57.7% 79.7% + 23
NDF 37.8% 5558 68.2° + 34
ADF 348" 52.2°8 61.5°3 + 3.3
ADL 24.4% 42.9°% 467" + 3.1
Cellulose azet 54.828 65.6%° + 35
Hemiceflulose 435"° 61.2°8 79.2¢ + 42

Nutritive value, % :
TDN 39.2% 45.9° 58.3° + 15
___Dbcp 6.3" 87° 8.3° + 0.3

* SE€ : standard error of the means.

- A, B, C means at the same row with different superscripts are significantly (p<0.01)
different.

- a,b means at the same row with different superscripts are significantiy (p<0.05) dlffereat.

Feed intakes:

The results obtained (Tables 4 and 5) showed that the two treatments
used for MS significantly (P<0.05) increased DM intake of MS either as a sole
diet (Table 4) or with concentirate feed mixture (Table 5).

Table {4): Mean values with their SE* for DM, TDN and DCF intakes
recorded with goats given untreated, mixture supplemented
or urea treated mung bean straw.

Untreated  Mixture supplemented  Urea treated i |
item mung bean mung bean straw  mung bean straw SE |
straw (MS] {MSMS) (UTMS
DM intake:
g/animal/day 469 592 576 + 57 |
L o/ Kg w* ™% day 52.0° 67.1° 63.6%% + 54
[TDN Intake:
g/animaliday 148.942 206.1° 272.7%¢ + 237
g/ Kg w*"% day 16.5"2 23.4° 29.95¢ + 25
DCP intake :
| glanimaliday 14,74 35.0° 3508 + 4.2
g/ Kgw’®/day 163" 3.97° 3.84° + 039

* SE : standard error of the means.

- A, B means at tha same row with different superscripts are significantly (p<0.01)
different.

- a, b,c means at the same row with different superscripts are significantly (p<0.05)
different.
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DM intake from mung bean straw recorded for goats given UTMS was
greater than that recorded for those given MSMS as a sole diet, however, the
reverse was occurred when MSMS or UTMS was given to the animals in
combination with the concentrate feed mixture (ration il and 111). These resuits
were in harmony with the results obtained herein for nutrients digestibility.
The increased intake may have been related to improved N- status of animals
(Kempton and Leng, 1979) and to an increased rate of breakdown of feed
particles in the rumen due to the effect of ammonia (Qji et af, 1879). This may
have been responsible for the increased rate of passage of roughages and
subsequently feed intake.

Table {5): Mean values with their SE* for DM, TDN and DCP intakes
recorded with goats given rations containing untreated,
mixture supplemented or urea treated mung bean straw.

Ration (I) Ration{fl) Ration{li)
ftem MS+CF(M Msms»ém UTMS+CFM S
BM intake:
Toralg g/animal/day) 618 689 655 + 86
Lfotal(gl Kg w7’/ day) 6577  8285° 785" + 48
Mung bean straw (g/animai/day) 384 440 386 o+ 714
Mung bean straw(g/ Kg w®’*/ day) 38.5° 52.8° 431°®* + 486
TDN Intake:
g/animaliday 243.2%  3158%°  381.1° + 44.5
afkg w*’% day 259" 37.8%  459% '+ 33
DCP Intake:
g/animal/day 39.2° 59.7° 54.4° + 8.7
“a/Kg w™'® day 417° 7.47° 6.56%" + 1.01

" SE : standard error of the means.

- A, B means at the same row with different superscripts are signlficantly (p<0.01)
diffarent.

- a,b means at the same row with diffarent superscripts are signlficantly {p<0.05) different

Intakes of TDN and DCP expressed as g/animal/day or g/kg w®"®/ day
significantly increased with urea or mixture supplement treatment by the dual
effects of the two treatments applied on gross intake and digestibility on MS
and large improvement in animal production may be expected. No significant
differences were detected in TDN and DCP intakes recorded for animals
given either MSMS or UTMS either alone or with CFM.

The results obfained indicated that goats given UTMS alone or rations
containing MS, MSMS or UTMS could cover their maintenance requirements
of TDN and DCP according to NRC (1981), while, goats given MS and MSMS
as a sole diet could not cover their maintenance requirements of TDN and
DCP with one exception that animais given MSMS could cover their
maintenance requirements of DCP.

Nitrogen balance:

Results presented in tables 6 and 7 indicated clearfy that animals given
MSMS or UTMS either alone or with CFM showed significantly (P<0.05 or
0.01) higher nitrogen intake compared with those given MS. Animals fed on
MS, MSMS or UTMS as a sole diet showed to have nearly similar equable
nitrogen balance (Table6).
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Table {6): Mean values with their SE* for nitrogen intake and nitrogen
retention recorded with goats given untreated, mixture
supplemented or urea treated mung bean straw,

[ Untreated Mixture Urea treated
ltem mung bean supplemented mung bean SE
‘ straw (MS) mung bean straw
straw (MSMS}  (UTMS)
Nitrogen intake ]
g/animal/day) 6.38"% 11.27° 10.23°8 + 11 |
Fecal nitrogen
(g/animal/day) 4.05 5.68 4.70
rinary nitrogen
g/animal/day) 2.41 5.46 5.50
Nitrogen retention :
g/animal/day -0.08 +0.13 +0.03 + 0.10

* SE : standard error of the means.
- A, B means at the same row with different superscripts are slgnificantly (p<0.01)
different.

Table {7): Mean values with their SE* for nitrogen intake and nitrogen
retention recorded with goats given ratlons containing
untreated, mixture supplemented or urea treated mung bean

straw.
ftem Ration (1) Ration (1) Ration(ll1} SE
MS+CFM  MSMS+CFM UTMS+CFM
Nitrogen intake
(g/animaliday) 11.57° 14.77° 14.04° + 13
Fecal nitrogen
(g/animalfday) 5.24 5.18 5,34
Urinary nitrogen
(g/animai/day) 511 6.99 5.85
Nitrogen retention :
g/animal/day +1.22° +2.60° +2.85° +0.56
% of N intake 10.5% 1768 20.3° +1.53
| % of N digested 19.3% 27.1° 32.8° +2.60

* SE : standard error of the means.

- A, B means at the same raw with dlfferent superscripts are significantly {p<0.01)
different.

- a, b means at the same row with different superscripts are slgnificantly (p<0.05)
different.

Animals given rations containing CFM + MSMS or UTMS showed
significantly (P<0.05 or 0.01) higher nitrogen balance in terms of either
g/animaliday or as % of N intake or digested. No significant differences were
observed between goats given MSMS or UTMS rations, however, animais
fed on UTMS showed higher values, Similar results have been reporied by
Reddy et al., (1989); Salman (1991) and Salman et a/., (1898) who found that
animals given rations containing urea treated roughages showed higher N
balance than those given rations containing urea suppiemented roughages.
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Ruminal parameters:

The results obtained in Table (8) showed that pH values recorded
before feeding (zero hr.) were higher than those recorded after feeding (4hr.),
while total VFA's concentration followed by vice-versa trend. No significant
differences were recorded in total VFA's concentration among all treatments
before feeding, however, animals given MSMS showed significantly (P<0.05)
higher values compared with the other two treatments.

Table (8); Effect of treatments on rumen liquor pH, total VFA's and
ammonia-N concentrations recorded at different times on
goats fed rations containing untreated, mixture
supplemented or urea treated mung bean straw.

Item Ration (1) Ration (M) Ration(!i}) SE
MS+CFM MSMS+CFM  UTMS+CFM
Sampling time, hr {after feeding) pH:
o 6.2° 8.7%" 71° + 0.3
4 5642 6.4° 6.1 AB® + 017
Total VFA's
(meq/100mi RL):
0 6.4 8.3 7.4 + 072
4 1.3° 12.9° 11.1° + 0.75
Ammonia-N
{ mg/100 ml RL):
0 20.3 21.4 20.8 + 377
4 21.2*% 311° 258°° + 3.38

* SE : standard error of the means.

- A, B means at the same row with dlifferent superscripts are slgnlificantly
(p<0.01) different.

- a, b means at the same row with different superscripts are significantly
(p<0.05) different.

Ammonia nitrogen ¢oncentration recorded before feeding (0 hr.) for the
three treatments were nearly the same, however NH3 nitrogen concentration
at 4 hr. after feeding were significantly (P<0.05) higher on animals given
MSMS or UTMS than those received MS. Similar results have been reported
by Hadjipanayictou (1982); Reddy ef af, (1989); Salman (1991)and Salman
et al, (1998). These resuits supported by those obtained herein for nutrients
digestibility and nitrogen balance.

Blood parameters:

‘ The resuits obtained (Table 8) showed that the two treatments applied
with MS significantly (P<0.05} increased both serum total protein and urea
concentration. Similar results have been reported by Yadav and Yadav
{1988). Tawila (1991); Shoukry et al., (1992b} and Salman efal., (1998)
found that urea treatment of poor quality roughages increased serum total
protein and urea concentration in ruminants. The values recorded for either
total protein or urea concentration in goats given MSMS or UTMS were
nearly the same.
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Table {9): Effect of treatments on some blood parameters recorded with goats
glven ratlons containing untreated, mixture supplemented or urea
treated mung bean straw.

tem Ration {}) Raticn () Ration(IIN) SE

MS+CFM MSMS+CFM  UTMS+CFM
r Total protein(g/100m) 54° 5.8° 6.6° + 0.5
Urea{mg/100ml) 35.3* 432° 413" + 286
. Creatinine(mg/100mi} 2.2 28 2.3 +03
l GOT{unit/ml) 35.9 36.2 34.8 +12
GPT{unit/ml 23.8 24.% 24.8 + 1.1

* SE : standard error of the means.
- a, bmeans at the same row with dlfferent suparscripts are significantly (p<0.05)
diffarent

The results obtained for creatinine concentration agreed weil with those
reported by Tawila (1991) and Shoukry ef al,, (1992h)and Salman et a/
(1998) which being lowest for untreated ration and somewhat higher for the
two urea treatments used with no significant differences among ali
treatments. The values obtained for GOT and GPT concentration in all
treatments were within the normal range reported by Mottalib et al,, (1980Q);
Abd El-Karim (1890} and Salman et al., {1998). The differences among
treatments were not statistically significant indicating that urea treatment or
supplementing could be recommended for practical application since it has
no adverse effect on liver function. Similar results have been reported by
Tawila (1891), Shoukry etal., (1892b) and Salman et ai., {1998) with sheep
given untreated or urea treated or supplemented poor quality roughages.

Finailly the present study suggests the possibility of using mung bean
straw as a new roughage source in ruminants feeding. Intake and utilization
of mung bean straw could be improved by goats using urea treatment or urea
+ vitamins + mineral mixture supplement without any adverse effect on
kidney and liver functions.
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