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Effect of Different Chemical Treatments of
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ATER requirement and metabolism were studied in sheep fed

sugar cane bagasse (S.C.B) trealed with different alkali NaOH,
NaOH + Ca (OH)y and NHq OH or acid (H3504) reagents in order
to improve its nutritive value, Total body water (TBW) and water
tumover rate (WTR) were increased (P< 0.01} in the different alkali
treatments. Acid treatment induced a marked increase in WTR
(P<0.01) above the control. Biological half -life (t 1/2) of water was
decreased (P<0.01) for both NaOH and NaOH + Ca (OH)7 treatments
compared with untreated bagasse. Total water intake (TWT) and total
water loss (TWL) of animals fed NaOH or NaOH+ Ca (OH)y weated
bagasse were higher (P< 0.01) than those of the control.Season of year
had an obvious effect on waier metabolism, where TRW, WTR, TWI
and TWL were higher (P< 0.01) in summer than in winter.
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Water plays an important role in heat regulation particularly under hot condition in
addition to its important role in carring out the biochemical reactions for all activities,
Water metabolism was our tool to evaluate the physiological situation of animals. Daily
water turnover, as one component of water metabolism, may reflect the range of the
metabolic adaptation and can be used as index for estimation daily water requirement
(Kamal and Elmasry, 1984; Abdelrazik. et al., 1985).

The aim of this study was to determine water requirements and metabolism in
Ossimi rams feed sugar cane bagasse treated with different alkali or acid reagents in

order to improve its nutritive value, Variations between the effect of summer and winter
seasons on the different water metabolism components were estimated .

Material and Method

Eight Ossomi rams at 10 - 12 months of age and 30 - 40 kg body weight were
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chosen from the sheep flock of the Experimental Farm, at the Faculty of Agriculture,
El-Minia University. In summer season 4 Ossimi rams were fed untreated sugar cane
bagasse (S.C.B) as a control group, 5% NaOH , 2.5 % NaOH + 2.5 % Ca (OH)7 and 6%
NHy OH treated S.C.B. ina 4 x 4 latin squar arrangement . In the winter season this
experiment was repeated with an additional treatment of 2.4 % HS50y4. In this
experiment five animals were offered the five treatments in a § x S latin squar
arrangement. The untreated or treated bagasse represents 75% of the diet, while the rest
25% was the conventional concentrate mixture. Animals were confined in metabolic
crates for a period of 22 days to facilitate total collection of feces and urine. The effect
of the experimental diet on water metabolism was studied during the last 5 days .During
this period feed intake, water intake and total excretion of feces and urine were recorded
and data were used to calculate water balance.

At the end of day 17 of each treatment, animals were injected into the jugular vein
with a single dose of 0.005 mCi of tritiated water (TOH) / kg body weight. Feeding and
drinking were withheld overnight before and 6 hr after dosing to minimize TOH loss
and to aviod TOH dilution before its equilibration with body water. Blood samples were
collected from each animal before injection 1o determine the basel count, and at 6, 24,
48, 72 and 96 hr post injection. The plasma was stored at - 20 C until the radioactivity
was counted using Liquied Scinitillation Spectrometer (Packard Tri - Carb 3255) for one
minute. The counts obtained were used to caiculate total body water (TBW), water
urnover rate (WTR), water bilogical half time (11/2) and total water loss as described by
Kamal et al .(1984). Data were statistically analyzed according 1o Snedecor and Cochran
(1980).

Results

1-Total body water (TBW)

Data in Table 1 show a significant effect of bagasse treatment on TBW either
expressed as ml /kg or % of body weight during summer and winter, The maximum
value of TBW was observed for NaOH treatment, follwed by NaOH + Ca (OH)a, NHy
OH and the untreated groups, respectively. During summer, the NaOH treatment caused
an increase (P< 0.05) in TBW % than the control or NH4OH treatment and than
NaOH+ Ca (OH); treatment . During winter, NaOH, and NaOH + Ca (OH)7 treatments
induced a marked increase (P< 0.01 ) in TBW % in comparison with the other 3
treatments. Treatment with acid in. winter seems to have no effect on TBW % compared
with the control diet . The overall mean TBW as ml/kg or % was significantly (P<0.01)
higher in summer than in winter,

Percentage of total body solids (TBS) which was calculated by subtraction of
100 minus TBW %, had a trend oppesit that of TBW%.
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TABLE 1 . Means (+ SE) of body welght (BW), total body water (TBW) and total body
solids (TBS) in Ossimi rams fed sugar cane bagasse treated with different
chemicals during summer and winter seasons.

TBW
Treatment BW (kg) TBS (%)
(mi/kg) (%)

Summer : NS ¥ * ¥
Untreated 3151217 a 592841833 a 593+183 & 407+t183a
NaOH 324+259 a 668.0+1625 b 668+1.62 b 33.2£1.62b
NaOH +Ca (OH), 3294224 a 612.1£10.93 a 61.2+1.09 a 388+1.09a
NH4OH 309+£1.69 a 600.1£17.16 a 600+1.71 a 400x1.71a
m: N.S ¥k % ke
Untreated 31.74£197 a 480.5£24.12 a 481+ 1.67 a 519+167a
NaOH 358+152 a 621.8£36.06 b 6221361 b 37843610
NaOH + Ca(OHj); 351+1.30 a 593.6+21.03 b 594+ 210b 406+2.10b
NH4CH 3444127 a 498.0+12.02 a 4984120 a 502+1.20 a
Ha2804 3214134 a 498911250 a 4954130 a 505+130 a
Overall means N.§S ok e i
Untreated 316+137 a 530.0+£19.06 a 5301245 a 4701245 a
NaOH 3431146 a 6423+2171 b 64214217 b 358+217 b
NaOH + Ca(OH}yy 34.1+1.20 a 601941238 ¢ 602+124 ¢ 398+1.24 ¢
NH40H 32841113 a 543.4+720.26 a 543+203 a 4571203 a
S_QES_QIU N.S ok "k ok
Summer 319+100 a 6182+1043a 618+1.04 a 382+1.04 a
Winter 3424079 a 548.5+1794b 549+179 b 4524179 b

Within columns, treatment means with different letters differ significantly (* : P < 0.05; ** : P <
(.01, NS : not significant).

2- Water turnover rate (WIR) and biolagical half time (T 1/2)

Water turnover rate (ml/kg/day or mi/kg © 82/ day ) was significantly (P<(.01)
affected by chemical treatment of bagasse during both scasons (Table 2) . The highest
values were nioted for NaOH treatment followed by NaOH + Ca(OH); , NH4OH and the
unireated bagasse , respectively , During winter , treatment of bagasse with acid induced
an increase (P<0.01) in WTR expressed as ml/kg ©-82 / day over the control , and a
decrease (P<0.01 ) than bagasse treated with NaOH + Ca (OH) 2 . No significant

differences in WTR were observed when bagasse was treated with acid or NH4 OI1 .
The values of WTR were higher (P<0.01) in summer than in winter .
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TABLE 2 . Means (+ SE) of water turnover rate (WTR) and bivlogical half - life {T1/2) of
water In Ossimi rams fed sugar cane bagasse treated with different chemicals
during sumtmer and winter seasons ,

WTR
Treatment tdl /2
: ml/ kg / day mi/ kg 082 [ day (days)

Summer : = i *
Unitreated 5534200 a 1019+£3.20 a 7.5%0.16 a
NaOH 89.6+10.15b 1669+ 1982 b 54+061 b
NaOH + Ca (OH), 6991523 a 1286+ 1013 a 631043 be
NH4 OH 65.5+492 a 1217+ 875 a 6.4+038 cd
\Vi_nlef ' *k Ed %k
Untreated 33.0+564 a 63411092 a 9.1+041 a
NaOH 67 5+8.56 b 128241572 b 66+045 b
NaOH + Ca (OH), 58.1+1.89 be 1086 £3.13 ¢ 7.0+£0.18 ¢
NILOH 4281384 a 805+7.09 d 83%055 a
H,80, 4L7+2.04 a 75445359 d 83+035 a
Overall means : *¥ o i
Untreated 42.91+4.99 a 80.5+858 a 83+034 a
NaQH 7731725 b 1454+ 1342b 611041 b
NaOH + Ca (OH), 6291302 ¢ 1175+ 568 ¢ 6.7+0.24 he
NH40H 52.9+491 ac 988+ 889 ac T4+0.46 c
Season : #k % *%
Swnmer 60.8+427 a 1208+ 813 a 644027 a
Winter 504+399 b 952+743 b 7.7+029 b

Within columns, treatment means with different letters differ significantly (* : P < 0.05;
**:P<0.01, NS :not significant).

The results in Table 2 indicated a marked decrease in water ¢ 1/2 in animals fed on
bagasse treated with different chemicals in both seasons in comparison with control.
NaOH treatiment had the greatest effect in reducing water t 1/2 than other treatments.
Acid or NH4OH treatments of bagasse during winter insignificantly reduced the t 1/2
than ihe control values, The overall mean value of water t 1/2 was significantly lower
during summer than during winter.

3- Water balance (WB)

Total water intake (TWI) was calculated by adding water in feeds (FW). drinking
water (DW) and metabolic water (MW). Generally, there were increases in TWI over
the control values, particualalry when NaOH or NaOH + Ca(OH)) treated bagasse were
fed . NaOH treatment increased the TWT in summer (P < 0.05) and in winter (p< 0.01)
while NaOH + Ca (OH)) increased (P < 0.01) the TWI only during winter. Acid
reatment during winter had no significant effect on TWI or in its fractions above the
control ration. The mean value of TWi was higher (P< 0.01) in summer than in winter
(Table 3),
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TABLE, 3 . Means (+SE) of water in feed (FW), drinking water (DW), metablolic water (MW), total water
intake (TWI), water in urine (WU), water in feces excreted (WFE), and evaporative water (EW),
tolal water loss (TWI), snd water balance {WB), in Ossiml rams fed stigar cane bagasse treated
with different chemicals durlng summer and winter seasons.

Water intake Water foss
Treatment
FW DW MW  TwWI WU WFE EW TWL WD
L/day  Liday L/day L/day L/dey L/day L/day L/day L{day
Surner: * * * * * NS N.§ * N.§
Untreated 002 a 23a (1a 24a 10a 0la 06a 17a 071
+0.003 014 H01 014 008 4001 4009 004 .13
NaOH 004 b 33b 02b i5b lla 04a 1.la 26b 092
+0.009 H12% 20003 +030 H17  HO05 +036 45 2011
NaOH +Ca (OH)2  004% 25a 02b  28a 04b 0.0 1.2a 20ab 0%a
+0.005 015 002 +017 010 008 4002 H24 015
NH4 OH 0.05¢ 25sb  02b 28ab 10a 02a 09a 21a  07a
+0.005 011 02 00 .16 H03 4001 17 #0020
Winter : # g ** b NS *“ N.§ *‘ NS
Untreated 003 s 1.6a 62a 1.8a 07a 0.3a 03a 13a  03a
+0.004 +0.13 002 4014 +{.15 +0.06 .16 4013 009
NaQH 007b 2.7b 03b 31b 13a 07b Dda 24b  07a
+0.007 H16 #0063 1017 014 11 +i. 03 H26 201
NeOH + Ca (OH2 0.08¢ 23b 03b  27b 07a 08b  0.68  20b (7a
+0.009 014 M +1.0 012 +0.16 +). (M 012 006
NH4 OH 007b 152 03b 19a 06a 0.4 a 04a lda 05a
+0.005 15 1003 4015 HO06  +0M 0,10 H12 008
H2 804 0404 1.7a 02a 1.9a 09a 03s 0.2a l4a 05a
10.002 020 009 4021 +0.20 H02 0.1 .11 +0.03
Ovaaﬂ means : R &k E 13 % EE 3 k¥ L3 fk \S
Untreated 0032 19a 0la 202 08a 02a 0431 14a 062
+0.003 HI5 #0010 4014 +0.09 +0.05 +1.10 011 007
NaOH 006b 296 03b  32b 1.2b 06b  0.7ab  25b 082
+0.008 .17 4003 4017 +0.11 H#.09  40.18 24  +008
NaOH + Ca (OH)2  0.60¢ 24¢ 03b 27¢ 06c 0.6b  0.8b 20c 07a
+0.008 10,18 +0.03 1010 +0.07 H#.12  +0.12 12 4008
NH4 OH 0.06 be 193 03b 23a 08 ac 03a 0.6 ab 1.7d  U6a
+0.005 H21  +Hme 1019 10 004 4015 4 +0.10
Season : %% % Ak ETY NS Ty EY % N§
Summer 004a 27a 02a 09a 0%2a 03a 1.0a 222 07a
20,004 013 1001 +0.13 .08 Hd 1011 016 H.07
Winter (0.60b 21 b 03b 24b 09a 05b 04b L7Th  06a
+0.005 H14 2002 HI5 +0.08 +#.06 005 1013 0.0

Within columns , treatment means with different letters differ significany (% : P < 0.05.%% : P < 0.0, N.§ : not significant ).
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Total water loss included water in the urine (WU), feces water excretion (WFE) and
cvaporative water (EW). There were significant increases in total water loss for the
different chemical treatments over that of the untreated bagesse (Table 3). NaOH
treatment raised significantly the TWL values during summer and wintar in comparison
with control. During winter, treatment with NaOH + Ca(OH)2 caused an increase (P<
0.01) in TWL value. NHy4 OH had no significant effect in TWL in both scasons.

Treaiment with Hy SO4 during winter was also without significant effect. The value of

was the evaporative water (1.0 L/day in summer vs 0.4 L/day in winter). On the other
hand, water in feces was higher (P < 0.01) in winter than in summer, while the water
excreted in urine was similar during the two seasons.

Results of the calculated water balance (TWT - TWL/day) revealed no significant
variation due to differcnt chemical treatments either in summer or in winter, altough the
values of water balance tended 1o be higher when NaOH or NaOH+Ca (OH); treated
bagasse were fed (Table 3), The mean values of water balance were 0.7 and 0.6
L/during summer and winter, respectively, but these differences were insignificant,

Discussion

Results of the present study indicated that both TBW and WTR were significantly
affected by chemical treatments of bagasse either in winter or in summer. The greatest
effect was noted with NaOH followed by NaOH + Ca(OH)) then by NH4 OH treatment,

Treatment with acid during winter also increased TBW and WTR above that of the
control, but the effects were lower than those of the alkali wreatments. The present
results agree with several studies indicating an increase in TBW and WTR by increasing
salt or mineral ingestion through feed and /or drinkin g water. Macfarlane and Howard
(1969) showed that TBW and WTR were increased during grazing of sheep on saltbush.
kamal et al. (1984) also found that drinking of sea water significantly increased the
WTR in goats, but TBW was slightly affected. The increases in TBW and WTR during
feeding on bagasse treated with alkali or acid are mainly due 1o an increase in TW]

through feed and drinking water (Table 3).

The overall mean of TWT was increased by 60% abd 359% abave control for NaOH
and NaOH + Ca(OH)7 treatments, respectively.  Several investigators observed an
increase in water consumption owing to feeding on alkali treated ¢rop residues (Lamm
etal., 1979; El-Badawy, 1981; Varma and Jaiswal, 1981; Fahmy, 1985) Increases of
water consumption was attributed to higher PH and/or osomatic pressure of rumen fluid,
This was accompanied with a faster rate of Passage of digesta through the rumen and
the gastrointestinal tract leading to higher amount of water intake. [n addition, greater
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amounts of water are needed to excrete the larger amounts of minerals, particularly
sodium which was ingested through feed.

Animals fed bagasse treated with alkali had a positive water balance that was greater
than animals fed untreated bagasse (Table 3). Acid reatment had no effect on water
balance and, consequently on TBW. The increase in water retention (positive water
balance), which was noticed when alkali treated bagasse was fed, elevated the
percentage of total body water, i.e. decreased total body solids percentage. Total body
solids were decreased by 24, 16 and 3% when NaOH, NaOH + Ca(OH); and NHy OH

treated bagasse were fed, respectively (Table 1).

Sheep fed on bagasse either treated or untreated with chermical rcagents showed
greater TBW and WTR during summer than during winier. Thus TBS was lower in
summer than in winter. This can be atributed to greater amount of TWI during the
summer season, particularly the drinking water since the amounts of water taken from
feed or metabolism were lower in summer than in winter (Table 3). The rise in WTR
during summer is largely the result of the clevated air temperature during this season.
These finding are in agreement with reports by several investigation on sheep and goats
(Macfarlane and Howard, 1972; Khan, 1983; Taher, 1985) It was pointed out that high
environmental temperature as such stimulates the site of drinking (Grace and Stevenson,
1971) and this might contribute to the increase in WTR observed during summer.
Ruminanis exposed to heat increase thier TBW and their extracellular fluid volume
(Dagen and Young, 1981; Khan, 1983). This rise in TBW can be attributed (o increased
capacity for water retention upon exposure to heat in order to provide water for intense
evaporative heat loss (El-Nouty e al., 1988).
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