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ABSTRACT

Two breeds of broiler rabbits raised on rationstaiming various levels of sweet potatpdmoea batatas) as an
energy source at ICAR Research Complex for NEHapaimi, Meghalaya. Five groups of each weaned Niamk#Vhite
(NZ) and Soviet Chinchilla (SC) rabbits, six in bagroup were fed five is onitrogenous concentraibgures containing
0,10,20,30 and 40 percent boiled sweet potato cagaequivalent amount of maize grain for a perafd45 days.
Chemical analysis and GE estimation revealed tbatentrate mixtures during metabolism trial wemnigogenous and
isocaloric. The percent CP, TDN, DE and ME wereadtrsimilar in the composite rations, however, Dd&ereased
significantly along with the increased level of anporation of sweet potato in the rations duringahelism trial. DM
intake per kg, per 100 kg and per kiRbody weight were significantly (P<0.05) higherRation 1, 2 and 3 groups than
Ration 3, 4 and 5 groups. The values were companatihin Ration 1, 2 and 3 groups and again inda8, 4 and 5
groups. The digestibility coefficient of DM and altganic nutrients were significantly affected bgarporation of sweet
potato during metabolism trial. The values of DMMOCP and CF were higher in control group (Ratignttian the
experimental groups (Ration 2, 3, 4 and 5), whee&swas higher in experimental groups. Digestipilits well as
metabolisability of GE intake did not differ sigicéintly due to the various rations. The experimegitaups show positive
balance of N, energy, Ca and P during metaboligah &Il the groups utilized the various nutriemtgh similar efficiency
except DCP utilization. It may be concluded thaoimporation of sweet potato as a replacement otena$ energy source

in broiler rabbit ration has a positive effect.
KEYWORDS: Digestibility, Feeding, Metabolism, Rabbit, Sweetdto
INTRODUCTION

The rabbit can play a crucial role in meeting thiéioal meat shortage in regard to its potentialpioducing
quality meat. Chakrabarét al, 2014 opined that broiler rabbit production israfjpable venture and practiced in many
countries in the world including India. AccordirgEAO (1981) in the near future, world nourishiregeds will be satisfied
for one third of the human population by pork, poubnd rabbit meat. Rabbit farming although a nenture in India,
but it is gaining popularity because of its tremeunslscope; which grow rapidly and their growth iateomparable to that
of broiler chicken (Raat al., 1977). This small animal can turn 20 per cenpaftein they eat into edible meat under
uniform manage mental condition, while for chick@ig and beef cattle these values are 22 to 23p183, 8 to 10,

respectively. Rabbits can be raised on high rougtthgts or diets without grain which have also camfpive advantage
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over poultry and swine (Kalita, 1998). The food @auts 70 to 80 per cent of the total productiort @@sabbit farming.
Therefore, studies have been conducted in India @ntad confirmed that rabbits can be successfiaiged on
agricultural by-products and unconventional feegtducing cost of production. Chakrabasdttial., 2017 and Chakrabarti
et al., 2017 also observed broiler rabbit production was a pabfe venture when maize was replaced with swet@as

an energy source.

The sweet potatd fomoea batatas) is high yielding short cycle tuber crop and riohvitamin A, ascorbic acid,
thiamin, riboflavin and niacin (Dominguez, 1991f).id also rich in phosphorus, iron and potassiugotis 1991, Anon,
2002), which have been found as suitable substitutenaize in livestock feeding (Jad al., 1979; Teguiat al., 1993;
Yadavet al., 1995; Abu, 1997; Bora, 1999; Alatial., 1999 and Nguyed al., 2000). Sweet potatoes are a good source of
energy (70% starch content) and could be usedagefeed for rabbits (Lebasal., 1986).

MATERIALS AND METHODS

A 45 days feeding trial was conducted at RabbiteResh Farm, ICAR Research Complex for NEH Region,
Umium, Meghalaya located at an altitude of 980 mvabmean sea level and lying betweef326N and 9151' E. Thirty
weaned New Zealand White (NZ) and thirty weanedi&d®hinchilla (SC) rabbits of 42 days old wereidéd randomly
into five groups of six animals each as per unifoyrn their body weight. The experimental rabbitsre reared under
uniform managemental conditions by housing thenividdally in clean metallic cages, fitted with femd and waterers
and kept inside well ventilated shed with cemelffiat. Five isonitrogenous concentrate mixturestigtel, 2, 3, 4 and 5)
with 16% crude protein and 70% total digestiblerieats were prepared with conventional feed ingretdi like maize,
wheat bran, deoiled rice bran, soya bean mealngrout cake, rice husk, fish meal, mineral mixtanel common salt. In
experimental Ration 2, 3, 4 and 5 maize was reglagesweet potato at the rate of 25, 50, 75 andpEd@ent level (w/w),

respectively.

The digestion cum metabolism trials of 4 days darmatvere conducted with 3 representative rabbasmfeach
group. The metabolism trial was conducted df @8y after feeding started. Body weights of thebitsbwere recorded

before and after metabolism trial in the two consiee days and the average was considered asiight.

During the metabolism trial weighed quantity of centrate were offered at about 8.00 a.m. and 3.90 ip a
separate feeder to each rabbit. A well-mixed repredive sample from each concentrate mixture \w@sdsin previously
labeled polyethylene bags. The residue of eachesdrate mixture was collected next day morning keefuffering fresh
feed, in labeled polyethylene bags. Hundred gra®@d}) sample of each concentrate mixture offeredrasidues left were
taken in preweighed petridishes and dried in hobeén at 100 * IC overnight to estimate dry matter (DM) contenteTh
pooled dried samples were ground and stored iiglatirtontainers for further analysis. Similarlypresentative samples of

feed and residue were dried at 60°€2vernight and pooled for gross energy estimation.

Weekly dry matter intake in WW,, W3, W,, Ws and W average daily dry matter intake (ADDI) in diffeten
weeks, DM intake per kilogram of body weight and g#dogram of metabolic body weight in different ales were
calculated. Measured quantity of concentrate fead @ffered to each of the animal daily. Dry magtercent of supplied
and residual feed was determined at the end ofwibek, taking representative sample of each day. ibfslke was

calculated by subtracting dry matter of residuatiférom dry matter of supplied food.

The faeces voided in 24 hours was collected inipusly marked plastic container and weighed da#jobe
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collecting the fresh faeces. The faeces were niixecbughly and representative samples of faecd&§{1f total amount)
from each animal were separated in a previoushketawide mouthed Bakelite bottle. From each repriadiwe sample a
suitable amount was mixed with few ml of 1: 4 suipb acid and kept it for nitrogen estimation. Treenaining amount of
faeces was kept for drying at 100 %Clin hot air oven for DM and other proximate prjpali estimation. Dried samples

were found and stored in previously labeled pethids.

After measuring the total quantity of urine exccelg/ each rabbit during 24 hours, an aliquot/gf" total urine
output was transferred individually in duplicatekieldhal flasks containing 25 ml of commercial dgasulphuric acid for
nitrogen estimation. Another aliquot &f," of urine were stored at —20 for gross energy estimation. The ground
representative samples of sweet potato and cortendffered, residues left, dried and wet faeceee veeibjected to
analysis of proximate principles (AOAC, 1980), gr@mergy (as per the Gallenkamp manual) and calaihohphosphorus
(Talapatraet al., 1940). The urine samples were subjected to aisaty nitrogen (AOAC, 1980).

The experiment was conducted in 2 way interactiesigh (Snedecor and Cochran, 1980) and data wathgsed

by using MSTATC package of Computer.
RESULTS AND DISCUSSIONS

The range of crude protein (CP), digestible crudatgin (DCP), total digestible nutrients (TDN), dggible
energy (DE) and metabolisable energy (ME) in th®mna were 18.29 to 18.39, 11.06 to 11.73, 68.468&0 per cent,
3.14 to 3.20 and 3.03 to 3.06 Mcal/kg of DM for iRatl, 2, 3, 4 and 5, respectively (Table 1). Thees significant
difference (P<0.01) in DCP values, but no signiiicdifferences were found in CP, TDN, DE and MEwsdweer, TDN, DE

and ME contents slightly increased along with ti@éased level of incorporation of sweet potatmations.

Table 1: Estimated Nutritive Value of Composite Raibns (Mean + SE) During Metabolism Trial

Constituents 1 > Ragon 7 5
P (%) 18.392 | 18.395 | 18.295| 18.330 | 18.327
g +0.013 | +0.084 | +0.015 | +0.025 | +0.019
DCP (%) 13.294 | 13.052 | 12.604 | 12.913 | 12.647
0 +0.053 | +0.032 | +0.015 | +0.011 | +0.019
TDN (%) 69.962 | 69.932 | 69.792| 70.226 | 70.085
0 +0.131 | +0.172 | +0.139 | +0.116 | +0.110
3.145 | 3.165 | 3.177 | 3.200 | 3.202
DE (Mcallkg DM) | 15016 | +0.025 | +0.011 | +0.013 | £0.015
3.030 | 3.055 | 3.055 | 3.057 | 3.062
ME (Mcallkg DM) | 15011 | +0.018 | £0.027 | +0.022 | +0.029

Means with different superscripts in & iffer significantly. ** Significant (P<0.01)

The CP values of composite rations were similathtose reported by Tortueret al. (1989), Biobaku and
Ekpenyong (1991), Balogun and Etukude (1991) ankic5€1998). The CP values were slightly highemttNRC (1977)
recommendation for growing rabbits (16%) and weithiw the range (16-20%) suggested by Deshmukh Raithak
(1991) for growing rabbits. The DCP content of casife rations during the trial was close to theugal reported by
Srinivas et al. (1994), Kumar (1995) and Saikia (1998). The TDAalues were slightly higher than NRC (1977)
recommendation for growing rabbits (65%). Ya@tal. (1995) observed a decreased DCP and increasedpEbdént in
the sweet potato incorporated diets of pigs. ThecDitent of all the rations during the trial wagher than the values

(2500 Kcal/kg) recommended by NRC (1977). SimildaviiZ values of the control ration (Ration 1) wergvést as to the
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ME concentrations of all sweet potato incorporatgébns during the trial, but there was no siguwifitdifferences among
DE and ME values. The higher energy content ofdRafi, 3, 4 and 5 than the control (Ration 1) ratitight be due to

incorporation of sweet potato in place of maizeérgia the concentrate mixture.
Average Daily Feed (DM) Intake

The average feed (DM) consumption (g/day) duriregehtire feeding trial ranged from 35.02 + 0.372183.39 +
0.69, 36.40 + 0.44 to 103.33 £ 0.69, 38.76 + 089@3.61 + 0.79, 38.31 £ 0.58 to 101.17 + 0.51 3A®5 + 0.75 to
101.33 £ 0.52 g in NW NW,, NWs, NW, and NW, respectively and 36.02+ 0.80 to 100.94 + 0.645@# 0.52 to 103.39
+0.69, 37.67 + 0.27 to 102.28 + 0.92, 36.52 + (8400.50 + 0.31 and 35.79 + 0.38 to 100.22 g@y, $G, SG, SG
and SG with the respective average values of 67.84 +,068506 + 0.34, 69.60 + 0.50, 68.42 + 0.35, 69.12.22 and
67.73 £ 0.24, 69.59 + 0.25 70.66 + 0.21, 68.3937@nd 67.09 + 0.19 g, respectively (Table 2).

Table 2: Feed (DM) Consumption (G/Animal) Per Day dring the Feeding Trial (Mean £ SE)

Attribute 1 > Ra:;uon 2 5 Overall (Breed)
I I M WV, Vv VI Vil
1st week

NZ 35.025 | 36.40%" | 38.762 | 38.310 | 37.952° 37.291
+0.375 | +0.445 | +0.892 | +0.582 | +0.752 +0.369

sc 36.025° | 37.502" | 37.667 | 36.525™ | 35.787° 36.701
+0.801 | +0.525 | +0.275 | +0.344 | +0.377 +0.251

Overall (Ration) 35.525 | 36.953 | 38.214 | 37.417° | 36.869 36.996
+0.448 | +0.367 | +0.475 | +0.420 | +0.517 +0.225

2nd week

NZ 45316 | 46.808° | 47.498° | 46.952 | 48.617 47.037
+0.379 | +0.737 | +0.487 | +0.627 | +0.564 +0.310

sc 46.713 | 49.667 | 50.570° | 47.317 | 45.88%° 48.02%
+0.487 | +0.432 | +0.221 | +0.846 | +0.345 +0.394

Overall (Ration) 46.017 | 48.237° | 49.034 | 47.132 | 47.24%° 47.533
+0.362 | +0.593 | +0.529 | +0.505 | +0.519 +0.257

3rd week

NZ 54572 | 57.023° | 56.262™ | 55.690" | 57.643 56.238
+0.493 | +0.673 | +0.677 | +0.832 | +0.651 +0.343

sc 56.765° | 58.335 | 61.238 | 57.973 | 55.833 58.02%
+0.689 | +0.450 | +0.692 | +0.891 | #0.501 +0.438

Overall (Ration) 55.668 | 57.679° | 58.750° | 56.832" | 56.738" 57.134
+0.522 | +0.434 | +0.881 | +0.676 | =+0.477 +0.299

4th week

NZ 65.857 | 67.953 | 67.358 | 67.643 | 68.45% 67.453
+0.373 | +0.437 | +0.743 | +0.540 | +0.532 +0.277

sc 66.262 | 67.737 | 70.880 | 67.713 | 66.267 67.771
+0.258 | +0.402 | +0.313 | +0.482 | +0.566 +0.358

Overall (Ration) 66.059 | 67.848 | 69.119 | 67.678 | 67.358 67.612
+0.225 | +0.285 | +0.655 | +0.345 | +0.497 +0.226

5th week

NZ 78.977° | 78.928° | 80.218 | 78.430° | 79.14%" 79.138
+0.625 | +0.347 | +0.530 | +0.603 | +0.657 +0.258

sc 76.816 | 79.218° | 79.882 | 78.213° | 76.240 78.07%
+0.280 | +0.518 | +0.423 | +0.378 | +0.287 +0.303

Overall (Ration) 77.893 | 79.072° | 80.048 | 78.322° | 77.69F 78.605
+0.462 | +0.301 | +0.327 | +0.341 | +0.555 +0.209

6th week

NZ 91.762 | 93.002] 93.523  90.737 90.715 917948
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+0.592 | +0.575| +1.013] +0.519 +0.614 +0.356
sC 90.620 | 91.300 | 92.120 | 90.548 | 89.407 90.79%
+0.593 | +0.515 | +0.751 | +0.314 | +0.776 +0.304
Overall (Ration) 91.19F | 92.157° | 92.823 | 90.642 | 90.06F 91.373
+0.435 | +0.448 | +0.637 | +0.290 | +0.511 +0.244
7th week
NZ 103.388| 103.333| 103.612 | 101.167 | 101.333 102.567
+0.690 | +0.688 | +0.786 | +0.515 | +0.524 +0.336
sC 100.945| 103.390| 102.277 | 100.500 | 100.223 101.467
+0.642 | +0.691 | +0.925 | +0.308 | +0.582 +0.352
Overall (Ration) 102.167 | 103.362 | 102.944 | 100.833 | 100.778 102.017
+0.581 | +0.465 | +0.613 | +0.304 | +0.409 +0.252
During the entire feeding trial (g/animal/day)
NZ 67.840 | 69.063° | 69.602 | 68.417° | 69.120 68.809
+0.347 | +0.339 | +0.496 | +0.348 | +0.217 +0.188
sc 67.732° | 69.593 | 70.660 | 68.395 | 69.092 68.694
+0.237 | +0.255 | +0.211 | +0.368 | +0.186 +0.262
Overall (Ration) 67.786 | 69.329 | 70.13f | 68.406 | 68.106 68.751
+0.201 | +0.217 | +0.302 | +0.242 | +0.335 +0.160

N.B. Sub-class averages with at least one supptsoricommon (lower case along the row and uppee ca

along the column) do not differ significantly. (P@Q)

From the perusal of the Table 2, it was observadttiroughout the whole experimental period, thakie of feed
(DM) per day was found to be lowest in NV&hd SG group and highest DM consumption was found in ;\aNd SG
groups with 50 per cent supplementation of maizth wiveet potato. There was no significant diffeeeamong the

breeds, but there was significant (P<0.01) diffeechetween the ration and ratieibreed.

The observed values of average feed consumptiodgyewas comparable to the values reported by Rodigdo
et al. (1985), Ayeret al. (1992), Srinivagt al. (1994), Bora (1995), Ridzwaat al. (1995), Guptat al. (1995) and Saikia
(1998). The values were lower to the value of Q30 g/day suggested by Lebas (1988) for optimenfopmance of
young growing rabbits which might be due to feedifigll the rations in mash form as rabbits prefelieted diet rather
than mash form with similar composition (Haresal., 1983). The tropical environmental conditionsdenwhich the
present investigations were undertaken, were gihalrable reasons for lowered feed intake and stgpghdry Stephan
(1980). According to Brody (1964), the zone of thal neutrality or the comfort zone for rabbits k2 25C, however,
the atmospheric temperature under which the prestedyy was undertaken ranged from 20.50 to 2&6Kasaet al.
(1989) also opined that feed intake decrease by 423 C than that reared at 22. The feed consumption of rabbits
increased with decreasing energy concentrationetftd meet calorie requirements (Spreadbury andd3an, 1978; Pote
et al., 1980). With high-fibre, low-energy diets, theeraf passage of digesta is very rapid, allowirtggh level of feed
intake (Cheeke, 1987). Ridzwanal. (1993) reported that feed intake increased samtly along with the increase level
of incorporation of cocoa-pod husks in the dietaifbits. Abuet al. (1999) reported a decreased trend of averagg dail
feed intake (g) in sweet potato root based rattbas the control group in rabbits. Yadeval. (1995) also observed a
significant decrease in feed (DM) intake (kg/daygdo incorporation of sweet potato tuber in thetgdibf pig. Marrero
(1975) observed that as raw sweet potato progedgsieplaces cereals in the diet tend to decreasyg féed intake in
pigs. Feed intake in the present experiment islairto the observed value of Gerpaei@l. (1978). They observed that as

the level of sweet potato increased there was dsetefeed intake.
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Total Feed (DM) Consumption during the Entire Feedng Trial

During the entire feeding trial, the total feed (Dhtake was lowest in NZ(2872.00 + 13.96 g) and $C
(2925.50 £ 11.72 g and highest in N2777.83 = 25.21) and $€3004.83 = 13.91) groups of rabbits (Table 3)tiStiaal
analysis revealed no significant difference betwé#em breed and breed ration. However, the significant (P<0.01)
differences were found due to rations. On perusatlaia it revealed that the control groups (Ratignconsumed

significantly (P<0.01) less feed (DM) than the greiconsumed rations incorporated with sweet pagatoe

The present findings are comparable with the figdiof Tortuercet al. (1989) and Saikia (1998) but, the values
were lower than the findings of Rohili al. (2002). Oyenuga and Fetuga (1975) and Cambpé (1977) opined that
cooking of sweet potato increase the digestibdityhe nutrients. In the present study the higkedf(DM) intake in sweet

potato based ration might be due to increase atalaility and digestibility of the nutrients.

Table 3: Total Feed (DM) Consumption (Mean + SE) (Animal) During the Entire Feeding Trial (P<0.01)

Breed 1 > Ra;on 2 5 Overall (Breed)
NZ 2872.000| 2970.833| 2977.833| 2950.000| 2961.667 2946.467
+13.957 | +14.528 | +25.208 | +16.717 | +13.226 +10.117
SC 2925.500| 3004.833| 2984.167| 2940.000| 2973.000 2965.500
+11.719 | +13.914 | +19.287 | +15.380 | +13.952 +8.253
Overall (Ration) 2898.450 | 2987.835 | 2981.000 | 2945.006 | 2967.33% 2955.984
+11.850 | +10.871 | +15.162 | +10.935 | +9.322 +6.591

Means with different superscripts in a row difsggnificantly. (P<0.01)
Dry Matter (DM) Intake during Metabolism Trial

The DM intake (g/animal/day) was comparable in eespf Ration 1(Control), 2 and 3 groups and adgation
1, 4 and 5 groups; however there was no significifférence due to breed and breedation. Almost same trend was
observed in DM intake per kg, per 100 kg and inWe,f‘“also. There was no significant difference betweatidR 1, 2
and 3 and again Ration 3, 4 and 5. The averageriidke (g/animal/day) during metabolism trial we®e2® + 0.91, 91.47
+ 0.64, 89.20 £ 1.30, 87.03 + 0.13 and 87.70 + @84r NZ, NZ,, NZ;, NZ, and NZ and 88.77 + 0.59, 90.57 % 0.53,
89.78 £ 0.72,87.70 £ 0.51 and 87.23 £ 0.79 g,aetigely (Table 4).

The corresponding values for DM intake per kg bagyght were 59.27 + 0.30, 60.04 £ 0.25, 58.42 ©05%r.51
+ 0.04 and 58.53 £ 0.46 g for NANZ,, NZ;, NZ, and NZ and 58.89 + 0.67, 59.18 + 0.16, 59.07 £ 0.60, 5&9.58 and
58.04 £ 1.03 g for SC SG, SG, SG and SG, respectively. The same trend was also recorded®ib intake per 100 kg
body weight. Ration 2 groups consumed significa(fy0.05) higher DM per kg metabolic body weighs.@@® + 0.28 g)

and there were no significant different among Rafip3, 4 and 5 groups and again in 1, 2 and 3pgrou

Table 4: Dry Matter (DM) Consumption (Mean + SE) bythe Experimental Rabbits during Metabolism Trial

Attribute 1 > Ra:t))lon 7 5 Overall (Breed)
| Il 1] I\ V VI VI

Average Body Weight (kg)

NZ 1.505 1.523 1.527 1.513 1.497 1.513
+0.008 | +0.004 | +0.004 | +0.003 | +0.003 +0.003

sc 1.500 1.515 1.530 1.518 1.495 1.512
+0.003 | £+0.003 | +0.003 | #0.002 | +0.003 +0.003

Overall (Ration)] 1.502 | 1.519 | 1.528 | 1.516 | 1.496 1.512
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| £0.004 [ £0.003] +0.002] +0.002  +0.00p +0.002
Average Metabolic Body Weight (kg)
NZ 1.360 | 1.373 | 1.373 | 1.363 | 1.357 1.365
+0.006 | +0.003 | +0.003 | +0.003 | +0.003 +0.002
SC 1.357 | 1.367 | 1.380 | 1.370 | 1.353 1.365
+0.002 | +0.003 | +0.006 | +0.000 | +0.003 +0.003
Overall (Ration) 1.358 | 1.370° | 1.377 | 1.367 | 1.355% 1.365
+0.003 | #+0.003 | +0.003 | +0.002 | +0.002 +0.002
DM Intake (g/animal/kg)
NZ 89.200 | 91.467| 89.200 | 87.033| 87.700 88.920
+0.907 | +0.638 | +1.301 | +0.134 | +0.839 +0.520
sc 88.333 | 89.667| 90.367 | 88.367 | 86.767 88.700
+0.845 | +0.410 | +0.745 | +0.921 | +1.489 +0.488
Overall (Ration) 88.767 | 90.567 | 89.783 | 87.700 | 87.233 88.810
+0.588 | +0.526 | +0.719 | +0.512 | +0.792 +0.351
DM Intake Per kg Body Weight (g)
NZ 59.267 | 60.043| 58.420 | 57.510| 58.527 58.753
+0.304 | +0.248 | +0.690 | +0.038 | +0.458 +0.276
sc 58.890 | 59.183| 59.067 | 58.197 | 58.037 58.675
+0.674 | +0.162 | +0.596 | +0.583 | +1.032 +0.282
Overall (Ration) 59.078" | 59.613 | 58.743" | 57.853 | 58.282° 58.714
+0.391 | +0.234 | +0.433 | +0.303 | +0.517 +0.194
DM Intake Per 100 kg Body Weight (kg)
NZ 5.927 | 6.007 | 5.843 | 5.753 | 5.860 5.878
+0.028 | +0.026 | +0.068 | +0.007 | +0.044 +0.027
SC 5.887 | 5.920 | 5.907 | 5.817 | 5.803 5.867
+0.067 | £+0.015| +0.059 | +0.058 | +0.105 +0.028
Overall (Ration) 5907 | 5963 | 5.878" | 5.78% | 5.837° 5.872
+0.034 | £0.024 | +0.043 | +0.030 | +0.052 +0.019
DM Intake Per kg Metabolic Body Weight (kg)
NZ 65.583 | 66.600| 64.947 | 63.840| 64.640 65.122
+0.425 | +0.349 | +0.788 | +0.061 | +0.481 +0.307
SC 65.113 | 65.610| 65.490 | 64.500| 64.113 64.965
+0.774 | +0.158 | +0.811 | +0.673 | +1.074 +0.326
Overall (Ration) 65.348" | 66.10% | 65.218" | 64.176 | 64.377 65.044
+0.409 | +0.280 | +0.520 | +0.336 | +0.539 +0.221

N.B. Sub-class averages with at least one supptsdri common (lower case along the row and uppsec

along the column) do not differ significantly. (P€B)

The observed values of average DM intake per angeatay during metabolism trial were comparablhihe
reported values (Ridzwaet al., 1993; Sreemannarayaehal, 1993; Srinivaset al., 1994; Kumar, 1995; Bora, 1995;
Sundararret al., 1997; Saikia, 1998; Abet al., 1999 and Rohill&t al., 2002). The dry matter intake (g/animal/day) was
significantly higher in Ration 1, 2 and 3 groupg lwver in Ration 4 and 5 groups. Similar obseadi were reported by
Abu et al. (1999). Gerpaciat al. (1978) observed lower feed intake in controlamtihan the 50 per cent replacement of
corn with sweet potato and also the feed consumptduced with the increased level of sweet patatbe poultry diet.
Marrero (1975) in pigs also observed the similandr of DM intake due to incorporation of sweet pmia the diet. In the
present study similar trend of DM intake was obedrin per 100 kg and per k§"°body weight. Gerpaciet al. (1978)
opined that sweet potato at the higher levels éndiet less satisfactory compared with corn, suggeshat for the tuber,
only 50 per cent or at the most, 75 per cent rephant of the corn is advisable. Yad#al. (1995) reported a significantly
(P<0.01) higher DM intake (kg/100 kg body weightdagikg W' in 50 per cent sweet potato based rations, wkerea

significantly (P<0.01) low DM intake in 100 per ¢esweet potato based rations than the control giaupoth the
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experiments (Expt. 1 and Expt. 2). Lower DM intékdRation 4 and 5 (75 and 100 percent sweet ptiased diet) could
be attributed to lower digestibility and high eneapntent of the ration. Thus, incorporation ofpécent sweet potato in

rabbit rations had adverse effect on the palatgtzilid voluntary feed intake.
Mean Intake and Digestibility of Various Nutrients

The results pertaining to the intake, voided ircés digested and digestibility co-efficient ofieas nutrients in

rabbits during metabolism trial are discussed utitisrheading.
Intake and Digestibility Co-Efficient of Dry Matter (DM)

Though the total intake of DM did not differ sigo#intly among the breeds and breedRation, but differed
significantly (P<0.01) between Rations. Significdf<0.01) differences were observed between breRdspns and
Rationx breed in respect of DM voided in faeces, DM digdsind digestibility co-efficient of DM. DM voiddd faeces
were significantly higher in SC breed (29.99 + 0gzhan NZ breed (27.51 + 0.35 g) and due to Ratidhe groups that
consumed sweet potato based rations i.e. RatiBn£2and 5 voided significantly (P<0.01) more DMfaces. NZ breed
digested (61.41 + 0.34g) significantly (P<0.01) @M than SC breed (58.71 + 0.74 g). There was ignifcant
different among the Ration 1, 2, 3 and again idi&agroups in respect of DM digested. The digésyilco-efficient was
significantly (P<0.01) higher in NZ (69.07 = 0.28)an the SC breed (66.18 + 0.63). The digestiboitypM decreased
along with increased level (75 and 100 per cengwet potato in the diet (Table 5).

Table 5: Mean Intake (Mean + SE) and DigestibilityCoefficient of Dry Matter (DM) in Rabbits during
Metabolism Trial

Attribute 1 2 ] Raétlon | 7 | 5 Overall (Breed)

DM Intake (g/animal/day)

NZ 89.200 | 91.467 | 89.200 | 87.033 | 87.700 88.920
+0.907 | +0.638 | +1.301 | +0.134 | +0.839 +0.521

SC 88.333 | 89.667 | 90.367 | 88.367 | 86.767 88.700
+0.845 | +0.410 | +0.745 | +0.921 | +1.489 +0.488

Overall (Ration) 88.767 | 90.567 | 89.783 | 87.700 | 87.233 88.810
+0.588 | +0.526 | +0.719 | +0.512 | +0.792 +0.351

DM Voided in Faeces (g/animal/day

NZ 28.106° | 29.506 | 26.467 | 26.100 | 27.400° 27.51%
+0.305 | +0.208 | +0.491 | +0.305 | +0.208 +0.347

SC 26.967 | 29.033 | 30.967 | 31.367 | 31.600 29.987
+0.186 | +0.176 | +0.851 | +0.546 | +0.889 +0.524

Overall (Ration) 27.533 | 29.267 | 28.717 | 28.733 | 29.500 28.750
+0.300 | +0.160 | +1.098 | +1.210 | +1.024 +0.385

DM Digested (g/animal/day)

NZ 61.100 | 61.967 ] 62.733 | 60.933 | 60.300 61.407
+0.603 | +0.498 | +0.939 | +0.291 | +0.907 +0.345

sC 61.367 | 60.633 | 59.406" | 57.000° | 55.167° 58.71%
+0.731 | +0.233 | +1.595 | +0.866 | +1.317 +0.736

Overall (Ration) 61.233 | 61.306G | 61.067 | 58.967 | 57.733° 60.060
+0.428 | +0.386 | +1.114 | +0.970 | +1.352 +0.472

Digestibility Co-Efficient of DM (%)

NZ 68.500" | 67.747 | 70.330 | 70.013° | 68.756™ 69.068
+0.031 | +0.154 | +0.316 | +0.340 | +0.415 +0.280

SC 69.473 | 67.620 | 65.710 | 64.503° | 63.573 66.176
+0.213 | +0.049 | +1.216 | +0.585 | +0.902 +0.634

Overall (Ration)| 68.987| 67.683 | 68.020" | 67.258° | 66.162 67.622
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| | £0.238 [ +0.079] #1.176] +1.269  +1.240 +0.433 |
N.B. Sub-class averages with at least one supptsin common (lower case along the row and upase along

the column) do not differ significantly. (P<0.01)

The dietary variations significantly influenced tHegestibility co-efficient of DM (DCDM) which weravell
nearer and within the reported range of 56 to 7@l§Geret al., 1985), 48.21 to 74.15 (De Blasal., 1986), 57.55 to
74.62 (Boreet al., 1996) and 54.40 to 73.01 (Saikia, 1998) in rebliserpacicet al. (1978) observed that digestibility of
DM decreased as the level of replacement of comcigased with sweet potato roots in broiler bi@genuga and Fetuga
(1975) and Canopet al. (1977) found that cooking sweet potato improvégestibility of all nutrients (Raw 90.4%
DMDC and cooked 93.5% DMDC). Dominguetal. (1991) also reported a lower level of DM dige#itip along the
increase level of sweet potato root in the pigs. di¢hereas, Yadaet al. (1995) reported significantly (P<0.01) higher
digestibility percent (64.93 to 85.08 in Expt. 1dai7.14 to 76.24 in Expt. 2) in pigs due to theomporation of sweet
potato in diets. Abwet al. (1999) observed a decreasing trend of digedtibiio-efficient of DM in rabbits at increased
level of sweet potato incorporation in the dietheTDC was higher in 3l{80: 20 — sweet potato top: dehydrated sweet
potato root meal) and the values ranged from 500860.51 per cent. The present findings are inexgent with the

findings of above workers.
Intake and Digestibility Coefficient of Organic Matter (OM)

There were no significant differences between hregtbn and breed ration in respect of OM intake. However,
significant differences were observed in breedpnaand breeck ration in respect of OM voided in faeces. The NZea
(31.92 + 0.86 g) voided more OM in faeces than &€&t (30.27 + 0.77g). It was found that no sigatficdifferences in
OM digested and digestibility co-efficient in breadd rationx breed, but significant (P<0.01) differences were®ag the
rations. The OM digested and digestibility co-effit of OM was significantly (P<0.01) lower alongithv the
incorporation of sweet potato level in the ratiohke digestibility co-efficient percent were 66.470.38, 62.37 + 0.69,
58.35+1.09, 57.62 + 0.50 and 56.66 *+ 0.07 foid®at, 2, 3, 4 and 5, respectively (Table 6).

Table 6: Mean Intake (Mean + SE) and DigestibilityCoefficient of Organic Matter (OM) in Rabbits
During Metabolism Trial

Attribute 1 | > Rz;tlon 7 5 Overall (Breed)

OM Intake (g/animal/day)

NZ 80.173| 82.210| 80.170| 78.230 | 78.823 79.921
+0.813 | +0.574 | +0.171 | +0.120 | +0.752 +0.468

SC 79.393| 77.853| 81.220| 79.423 | 77.987 79.175
+0.758 | +2.463 | +0.670 | +0.827 | +1.338 +0.616

Overall (Ration) 79.783 | 80.032 | 80.695| 78.827 | 78.405 79.548
+0.527 | +1.493 | +0.647 | +0.459 | +0.711 +0.386

OM Voided in Faeces (g/animal/day)

NZ 26.563 | 30.857 | 34.673 | 32.450 | 35.073 31.92%
+0.713 | +0.722 | +0.907 | +0.369 | +0.462 +0.862

sc 26.967 | 29.307 | 32.490 | 34.38¢ | 28.20%" 30.26%
+0.107 | +0.526 | +0.670 | +0.669 | +0.613 +0.766

Overall (Ration) 26.765 | 30.082 | 33.582 | 33.415 | 31.638 31.096
+0.335 | +0.529 | +0.702 | +0.550 | +1.574 +0.587

OM Digested (g/animal/day)

NZ 53.610 | 51.353| 45.497 | 45.780 | 43.750 47.998
+0.499 | +0.417 | +1.996 | +0.463 | +0.821 +1.086

www.iaset.us edit@iaset.us



120 Asit Chakrabarti, S.C. Buragohain & K.K. Baruah

sc 52.457 | 48.547 | 48.730| 45.043 | 45.117 47.979
+0.767 | +2.495 | +0.510 | +0.258 | +1.575 +0.902

Overall (Ration) 53.033 | 49.950 | 47.113 | 45.412° | 44.433 47.988
+0.484 | +1.294 | #1.171 | +0.289 | +0.850 +0.694

Digestibility Co-Efficient of OM (%)

NZ 66.873] 62.473| 56.703| 58.520 | 55.497 60.013
+0.657 | +0.677 | +0.683 | +0.518 | +0.676 +1.169

sc 66.067 | 62.277 | 60.000| 56.720 | 57.817 60.576
+0.344 | +1.377 | +0.641 | +0.426 | +1.058 +0.951

Overall (Ration) 66.47G | 62.375 | 58.352 | 57.62Q | 56.657 60.295
+0.378 | +0.688 | +1.092 | +0.502 | +0.764 +0.742

N.B. Sub-class averages with at least one supptsdri common (lower case along the row and upper

case along the column) do not differ significanti§<0.01)

The organic matter (OM) intake during the metalmolisial followed the trend similar with that wassaoved in
DM intake by the rabbits. The OM intake did notfelifsignificantly among the breed, ration and matiobreed. The
digestibility co-efficient of organic matter (DCOMWas significantly (P<0.01) influenced by the digtaariation. Similar
comparable values of DCDM were observed in NZW itshlDe Blaset al., 1986; Saikia, 1998) and in Grey Giant rabbit
(Srinivaset al., 1994). The observed values of digestibility wkst potato tuber in respect of organic matterceet were
92.1 in raw, 94.5 in cooked (Canogeal., 1977), 96.1 in raw (Rose and White, 1980), 91 .6ilage (Tomiteet al., 1985)
and 91.8 in chips (Noblet al., 1990). McDonaldt al. (1973) reported that an increase in the crude fiontent of feeds
by one percentage unit causes a reduction in tiestibility of total organic nutrients of 0.7 tdlunits for ruminants and
of twice this value in pigs. Oyenuga and Fetugar§)%nd Canopet al. (1977) opined that cooking of sweet potato
improved digestibility of all nutrients. Gercapéb al. (1978) observed a decreasing trend of digedtibilo-efficient in
poultry birds after gradual increase in sweet potavel in the diet and suggested that only 50ceert or at the most 75
per cent replacement of the corn is advisable withet potato roots. Domingueizal. (1991) observed that inclusion of
sweet potato foliage lowered the digestibility dfrautrients due to increases in the fibre contnthe diet. Yada\et al.
(1995) reported significantly (P<0.01) increasegedtibility co-efficient of organic matter afterefding sweet potato tuber
in the pigs. The value increased from 71.02 + @0488.77 + 0.01 per cent. Alatial. (1999) observed a decreased trend of
digestibility co-efficient of DM in rabbits at ineased level of sweet potato incorporation in tletsdiThe DC was higher
in T3 (80:20 - sweet potato top: dehydrated sweet pataib meal) and the values ranged from 50.88 t860er cent).
The results obtained in the present study, wasgmeeanent with the reported results of above work8ignificantly
lowered DCOM during metabolism trial in the sweetgto based rations (Ration 2, 3, 4 and 5) tharctmrol group

(Ration 1) might be due to increased level of svpetato in the composite ration.
Intake and Digestibility Co-Efficient of Crude Protein (CP)

There was no significant difference between thexdrdoreedx ration in respect of CP intake, CP digested and
digestibility co-efficient of CP, but there was sificant (P<0.01) difference among the breeds speet of CP voided. NZ
breed (4.88 + 0.06 g) voided more CP in faeces 8@rbreed (4.80 £ 0.05 g). No significant differesiavere recorded
among the Ration 1, 2, 3 and again in 1, 4, andrgspect of CP intake. During the metabolism iriateasing trend of
CP voided in faeces, and a declining trend in Gfested and digestibility co-efficient was obsenatdng with the
increasing level of sweet potato in the diets (€ab). The digestibility of co-efficient of CP wev@.28 + 0.32, 70.96 *
0.07, 68.89 + 0.27, 70.45 £ 0.39 and 68.98 + On3Ration 1, 2, 3 and 4 and 5, respectively (Talple 7
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Table 7: Mean Intake (Mean + SE) and DigestibilityCoefficient of Crude Protein (CP) in Rabbits
During Metabolism Trial

Attribute 1 | > |Rat'§n 24 | 5 Overall (Breed)

CP Intake (g/animal/day)

NZ 16.393 | 16.813 | 16.393 | 15.997 | 16.120 16.343
+0.168 | +0.116 | +0.238 | +0.026 | +0.156 +0.096

sC 16.233 | 16.448 | 16.607 | 16.243 | 15.947 16.303
+0.154 | +0.076 | 0.137 | +0.169 | +0.274 +0.090

Overall (Ration) 16.313™ | 16.648" | 16.500 | 16.120 | 16.033 16.323
+0.108 | +0.096 | +0.132 | +0.094 | +0.146 +0.065

CP voided in Faeces (g/animal/day)

NZ 4.527 4873 | 5.163 | 4.833 | 5.030 4.885'
+0.050 | +0.050 | +0.032 | +0.064 | +0.035 +0.060

sc 4513 4.797 | 5.100 | 4.690 | 4.910 4.807
+0.054 | +0.009 | +0.061 | +0.038 | +0.031 +0.055

Overall (Ration) 4520 | 4.83% | 5132 | 4.762 | 4.97¢ 4.844
+0.033 | +0.029 | +0.034 | +0.046 | +0.034 +0.041

CP Digested (g/animal/day

NZ 11.867 | 11.940 | 11.230| 11.163 | 11.090 11.458
+0.174 | +0.071 | +0.228 | +0.087 | +0.155 +0.114

SC 11.720 | 11.687 | 11.507 | 11.553 | 11.037 11.501
+0.202 | +0.067 | +0.082 | +0.171 | +0.277 +0.094

Overall (Ration) 11.793 | 11.813 | 11.368 | 11.358 | 11.063 11.479
+0.124 | #0.072 | +0.125 | +0.122 | +0.142 +0.073

Digestibility Co-Efficient of CP (%)

NZ 72.380 | 71..013| 68.493| 69.783| 68.790 70.092
+0.406 | +0.132 | +0.422 | +0.442 | +0.341 +0.410

SC 72.187 | 70.900 | 69.293| 71.117 | 69.180 70.535
+0.572 | +0.079 | +0.149 | +0.372 | +0.576 +0.343

Overall (Ration) 72.283 | 70.957 | 68.893 | 70.450 | 68.985 70.314
+0.317 | #0.074 | +0.269 | +0.394 | +0.312 +0.266

N.B. Sub-class averages with at least one supptsdri common (lower case along the row and upper

case along the column) do not differ significanti§<0.01)

The observed values of crude protein (CP) intakéndumetabolism trial were comparable to the regmbrtalues
(10.39 to 16.60 g/day) by Kumar (1995), (13.12 528 g/day) by Saikia (1998) and (10.87 to 17.1dag) by Rohillaet
al. (2002). The CP intake (Table 4.18) followed thrilsr trend observed in DM intake. The variationGP intake might
be for the variation observed in DM intake by thbhits and the reason for this variation mightheesame as discussed at
DM intake. The values of digestibility co-efficieat crude protein (DCCP) in rabbits were signifidarfP<0.01) lowered
in the sweet potato based rations (Ration 2, 3ndt % than the control group (Ration 1). The obsdrvalues of the
present experiment were comparable and within ¢pernted range of 63.56 to 78.34 (De Béasl., 1986), 62.6 to 78.0
(Aderibigbeet al., 1990), 61.0 t068.8 (El-Sayaad, 1992), 48.800t@9 (Kumar, 1995) and 60.93 to 72.28 (Saikia, 1998
and 61.88 to 74.77 (Abet al., 1999) in rabbits. Protein digestibility is clbseelated to the quantity of protein (De Blats
al., 1984) and the type of raw material incorporatethe diet (Fragat al., 1984). Amino acid analysis of sweet potato
roots shows them to be of good nutritional quadity deficient in total sulphur amino acids andrgsin terms of the ideal
protein (Fuller and Chamberlain, 1982). The presesfdrypsin inhibitors in the raw sweet potatotsocould decrease the
protein digestibility in mixed feed. In raw sweettato the percentage of trypsin inhibitor is 78&eveas in cooked sweet
potato is only 16.7 per cent (Martinez and Domiryu®91). Gerpaciet al. (1978) conducted an experiment with poultry

chicks by replacement of corn with various levelsweet potato and observed that the digestibilftprotein decreased
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along with the increased level of sweet potato. dhgestibility of sweet potato per cent in respettitrogen were
reported by Canopet al., 1977 (27.6 in raw and 52.8 in cooked), Rose\&hite, 1980 (49.8 in raw), Tomit al., 1985
(32 in silage) and Nobledt al., 1990 (52.3 in chips). French (1955) observeddigestibility per cent of crude protein in
fresh sweet potato in sheep was 37.5, whereas, &nfh970) reported only 14.0 per cent. Toreital. (1985) evaluated
ensiled sweet potato and observed the poor nitrdggsstibility and was probably due to antitrygtctors, which though
low, are not totally eliminated by means of thistinoel of conservation (Liet al., 1988). Aderibigbet al. (1990) reported
that DCCP decreased along with the increased valmond hulls in the diet of NZW rabbits. Domireget al. (1991)
observed that the digestibility of nitrogen deceshérom 89.6 to 73.3 percent along with the incedaevel of sweet
potato roots in the pigs diet and opined that titvgen digestibility is somewhat low because @& goor digestibility of
sweet potato protein, even when cooked. Yaalal. (1995) reported the digestibility per cent ofd®yprotein in pigs to
be 40.99 to 63.29 in Expt. 1 and 52.42 to 60.0Bpt. 2 and the values were decreased along wétlnttreased level of
sweet potato tuber in diets in both the experimanis opined that this might be due to low crudeefibontent in the
rations. Abuet al. (1999) found a decreased trend of CP digestibiilithe ration of rabbit along with the increasede! of
sweet potato incorporation in the diet. The maxim@m digestibility was observed in; 180% dehydrated sweet potato
tops and 20% root meal) ration. In the presentysttie digestibility co-efficient of CP showed acdeasing trend along
with increase level of sweet potato in the ratidhis might be due to increased level of sweet potaber in the

concentrate mixture.
Intake and Digestibility Co-Efficient of Ether Extr act (EE)

There were no significant differences among thedbr@xcept ether extract intake), breecdhtion in respect of
intake, voided in faeces, digested and digestjbiiv-efficient. However, there were significantfeitnces among the
rations in respect of intake, voided in faecesesligd and digestibility co-efficient, respectivelyether extract intake was
significantly higher (P<0.05) in NZ (2.37 + 0.09 ttpan SC (2.35 + 0.01 g) and the groups those coedisweet potato
based rations i.e. Ration 2 (2.37 + 0.01), Ratiof2.36 + 0.01), Ration 4 (2.36 + 0.00) and Ratio(237 + 0.02) g,
respectively than the Ration 1 (control) group (&&8). An increasing trend of ether extract digebty was observed in
sweet potato based rations i.e. Ration 2, 3, 45athéin control group (Ration 1). Digestibility ciigient was found to be
higher in all the experimental groups than the @mroup.

Table 8: Mean Intake (Mean + SE) and DigestibilityCoefficient of Ether Extract (EE) in Rabbits
During Metabolism Trall

Attribute T | 2 | Ra:talon 2 | 5 Overall (Breed)

EE Intake (g/animal/day)

NZ 2.2330| 2.390 | 2.360 | 2.367 | 2.397 2.369'
+0.025 | +0.017 | +0.006 | +0.009 | +0.012 +0.009

sC 2.320 | 2.353 | 2.353 | 2.363 | 2.350 2.348
+0.015 | +0.012 | +0.009 | +0.003 | +0.025 +0.007

Overall (Ration) 2.325 | 2372 | 2.357 | 2.368 | 2.373 2.358
+0.013 | +0.012 | +0.005 | +0.004 | +0.016 +0.006

EE Voided in Faeces (g/animal/day)

NZ 0.503 | 0.480 | 0.517 | 0.490 | 0.503 0.499
+0.009 | +0.006 | +0.007 | +0.006 | +0.003 +0.004

sC 0.513 | 0.480 | 0.510 | 0.500 | 0.503 0.501
+0.003 | +0.006 | +0.006 | +£0.006 | £0.009 +0.004

Overall (Ration)| 0.508 0.480 | 0.513 | 0.495 | 0.503° 0.500
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| £0.005] +0.004] +0.004 +0.004 +0.004 +0.003
EE Digested (g/animal/day)
NZ 1.827 | 1.910 | 1.843 | 1.877 | 1.893 1.870
+0.034 | +0.015 | +0.012 | +0.014 | +0.013 +0.011
SC 1.807 | 1.873 | 1.843 | 1.863 | 1.877 1.853
+0.012 | +0.017 | +0.003 | +0.007 | +0.014 +0.008
Overall (Ration) 1.817 | 1.897 | 1.843°| 1.870° | 1.885 1.861
+0.017 | +0.013 | +0.006 | +0.008 | +0.010 +0.007
Digestibility Co-Efficient of EE (%)
NZ 78.383| 79.913| 78.107 | 79.290 | 78.997 78.938
+0.615 | +0.210 | +0.329 | +0.321 | +0.198 +0.221
sc 77.873| 79.600 | 78.330| 78.843| 78.850 78.699
+0.031 | +0.329 | +0.165 | +0.247 | +0.422 +0.186
Overall (Ration) 78.128 | 79.757 | 78.218 | 79.067 | 78.923 78.819
+0.298 | +0.188 | +0.172 | +0.207 | +0.211 +0.144

N.B. Sub-class averages with at least one supptsdri common (lower case along the row and upper

case along the column) do not differ significanti§<0.01)

Significant difference (P<0.05) was observed amthegbreeds and between the control group (Ratioant)
sweet potato based rations (Ration 2, 3, 4 and@g.intake of EE in present study was higher ttenreported values
(1.41 to 1.67 g/day) of Saikia (1998). The digeabtybco-efficient values of ether extract observiedmetabolism trial
were comparable to the values reported by El-Bakl. (1992) and Saikia (1998) in NZW rabbits, Ridzveaal. (1993)
in French White rabbits. However, values were lothan the reported value 81.17 to 83.20 (Kumar51@®WG and SC
rabbits. French (1955) observed the digestibiligycpnt of ether extract in fresh sweet potato tubesheep as 51.6,
whereas Nenmark (1970) reported 74.0 per cent.weida. (1995) found the digestibility co-efficient ofretr extract in
pig in Expt.1 63.89 (control), 67.77 (50% sweetgpottuber with vines) and 52.27 (100% sweet potato vines) and in
Expt.2 55.26 (without sweet potato tubers) and B Zwith sweet potato tubers). Swaroopasral. (1997) showed that
enhanced dietary energy levels improved the digiistiof ether extract. Abwt al. (1999) reported apparent digestibility
of ether extractives to be 80.12 to 87.26 per terdabbit when sweet potato root was incorporatetthé diets and DC was
maximum in T, (70:30, dehydrated sweet potato top: root meaipmaThe higher digestibility of EE in Ration 4chB
might be due to higher intake of EE from theseoradi

Intake and Digestibility Co-Efficient of Crude Fibre (CF)

There were no significant differences among thediie respect of CF intake, voided in faeces, Gfested and
digestibility co-efficient of CF. However, there mgesignificant differences among the ration, ratiobreed in all the
above mentioned traits. In respect of CF intake @Rdvoided there was an increasing trend along thi¢hincreased
percentage of sweet potato level in the diet. @fested was maximum in Ration 1 (4.20 + 0.10 g) Ratlon 5 (3.96 %
0.06 g) followed by Ration 2 (3.53 £+ 0.03), Ratiér(3.42 + 0.03 g) and Ration 3 (3.36 + 0.06 g) gsyuespectively
(Table 9). The digestibility co-efficient was higihén control group (45.40 + 0.63) followed by Reiti5 (41.19 + 0.49),
Ration 2 (38.85 + 0.38), Ration 4 (37.25 £ 0.33) &ation 3 (37.05 £ 0.53) groups, respectively (&&).
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Table 9: Mean Intake (Mean + SE) and DigestibilityCoefficient of Crude Fibre (CF) in Rabbits
During Metabolism Trial

. Ration Overall
Attribute 1 | 2 | 3 | 4 | 5 (Breed)
CF intake (g/animal/day)
NZ 9.453 9.107 9.033 9.167 9.583 9.269
+0.118 +0.048 +0.049 +0.009 +0.035 +0.061
SC 9.173 9.073 9.090 9.177 9.627 9.228
+0.014 +0.022 +0.035 +0.019 +0.072 +0.056
Overall 9.313 9.090"° 9.062 9.172 9.60%' 9.248
(Ration) +0.082 +0.025 +0.030 +0.009 +0.037 +0.041
CF Voided in Faeces (g/animal/day)
NZ 5.097+ 5.630 5.750 5.707 5713 5.579
+0.050 +0.046 +0.058 +0.050 +0.052 +0.068
sC 5.130 5.487¢ 5.657 5.803 5.567F¢ 5.529
+0.011 +0.047 +0.027 +0.012 +0.034 +0.061
Overall 5.113 5.558 5.703° 5.755% 5.640° 5.554
(Ration) +0.024 +0.043 +0.035 +0.031 +0.043 +0.045
CF Digested (g/animal/day)
NZ 4.357 3.477 3.328 3.460 3.870 3.689
+0.151 +0.022 +0.082 +0.046 +0.075 +0.108
SC 4.043 3.587 3.433¢ 3.373 4.060 3.699
+0.003 +0.035 +0.059 +0.023 +0.042 +0.080
Overall 4.200 3.532° 3.358 3.417° 3.965 3.694
(Ration) +0.097 +0.031 +0.056 +0.030 +0.057 +0.066
Digestibility Co-Efficient of CF (%)
NZ 46.063 38.177° 36.340 37.747° 40.377 39.741
+1.503 +0.259 +0.782 +0.515 +0.677 +0.952
SC 44.743 39.530 37.767 36.760 42.003 40.161
+0.659 +0.428 +0.512 +0.197 +0.296 +0.794
Overall 45.403 38.853 37.053 37.253 41.190 39.951
(Ration) +0.629 +0.376 +0.526 +0.331 +0.491 +0.610

N.B. Sub-class averages with at least one supptsin common (lower case along the row and upase along

the column) do not differ significantly. (P<0.01)

The observed range of total crude fibre intake nigfal/day) during metabolism trial was comparaldettie
reported range of 6.88 to 10.88 g/day by Kumar §)@hd 7.62 to 9.52 g/day by Saikia (1998). Thaificant (P<0.01)
variation in CF intake during the metabolism tmaight be due to the variation in the DM intake laplits and the CF
content of concentrate mixtures. Diets significai#<0.01) influenced the digestibility co-efficteaf crude fibre (DCCF)
during metabolism trial. The observed range of DG&Fe comparable to the reported range of 16.70t0 By Martinez
Pascual and Fernandez Carmona (1980), 18.32 t8 88.Boraet al. (1996), 18.96 to 38.35 by Dutthal. (1997), 15.83
to 41.56 by Saikia (1998), but higher than the @al(L7.35 to 32.26) reported by De Béaal. (1986). Digestibility of the
crude fibre is related to the cellulose and herhitizde fraction of the feed since feed high inweke and lignin generally
have a CF digestibility of less than 15 per cenmtiobits (Voriset al., 1940; Maertens and De Groote, 1984). De Bias.
(1986) reported that DCCF was higher (32.26%) & diet with lowest fibre content than in all thdext diets (17.5%).
Ridzwanet al. (1993) observed slightly lower crude fibre diggtity in rabbits receiving diets containing coepad
husks due to higher level of cellulose than thetrobrdiet. Gerpacioet al. (1978) observed in poultry birds that the
increased level of incorporation of sweet potatonfO to 100 per cent decreased the CF digestilfibiy 59.5 to 34.0 per
cent. Dominguezt al. (1991) reported that digestibility of CF decrehdeom 76.6 to 67.7 per cent along with the

increased level of incorporation of sweet potatdhe pig ration. However, Yadaat al. (1995) observed a significant
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(P<0.05) increase in CF digestibility per cent (®lto 57.61 in Experiment. 1 and 47.01 to 64.5B)periment. 2) in pigs
with increased level of sweet potato tubers indhred. Whereas, Abet al. (1999) reported no significant difference in

apparent digestibility of crude fibre (range 30t684.88) due to increased level of sweet potatherrabbit rations

The significantly lower digestibility co-efficientf CF was observed in the sweet potato incorporaiets
(Ration 2, 3, 4 and 5) as the level of fibre insteations were higher than the control diet (Ratip

Intake and Digestibility Co-Efficient of Nitrogen Free Extract (NFE)

There were no significant differences among thedréreedk Ration in respect of NFE intake, voided in faeces,
digested and digestibility co-efficient. Howeveigrsficant differences were found among the ratiomsall the above
mentioned traits. There was an increasing trendk# intake, NFE digested and digestibility co-aéfit along with the
increasing level of sweet potato in the rationse $ame trend was also followed in NFE voided icdégeexcept Ration 5
groups (Table 10).

Table 10: Mean Intake (Mean = SE) and DigestibilityCoefficient of Nitrogen Free Extract (NFE) in Rablits
During Metabolism Trial

Attribute 1 | > | Ra;lon | 7 | 5 Overall (Breed)

NFE Intake (g/animal/day)

NZ 51.897 | 52.693 | 52.627 | 54.153 | 52.663 52.807
+0.528 | +0.369 | +0.767 | +0.554 | +0.279 +0.280

sC 51.393 | 51.657 | 53.317 | 53.030 | 52.603 52.400
+0.490 | +0.234 | +0.438 | +0.126 | +0.687 +0.262

Overall (Ration) 51.645 | 52.175%° | 52.972° | 53.592 | 52.633" 52.603
+0.341 | +0.303 | +0.424 | +0.357 | +0.332 +0.192

NFE Voided in Faeces (g/animal/day)

NZ 15.737 | 16.870 | 16.847 | 17.930 | 15.403 16.557
+0.292 | +0.178 | +0.179 | +0.346 | +0.162 +0.258

sc 15.827 | 17.083 | 16.200 | 16.527 | 15.777 16.283
+0.358 | +0.180 | +0.555 | +0.362 | +0.289 +0.190

Overall (Ration) 15.787 | 16.977°| 16.523 | 17.228 | 15.590 16.420
+0.208 | +0.123 | +0.298 | +0.386 | +0.170 +0.160

NFE Digested (g/animal/day)

NZ 36.160 | 35.823 | 35.780 | 36.223 | 37.260 36.249
+0.292 | +0.262 | +0.774 | +0.473 | +0.383 +0.229

sC 35.567 | 34.573 | 37.117 | 36.503 | 36.827 36.117
+0.847 | +0.401 | +0.620 | +0.324 | +0.437 +0.326

Overall (Ration) 35.863 | 35.198 | 36.448° | 36.363° | 37.043 36.183
+0.422 | +0.352 | +0.535 | +0.264 | +0.277 +0.196

Digestibility Co-Efficient of NFE (%)

NZ 69.677 | 67.983 | 67.977 | 66.893 | 70.747 68.655
+0.313 | +0.222 | +0.552 | +0.542 | +0.403 +0.401

sC 69.187 | 66.927 | 69.617 | 68.833 | 70.110 68.935
+0.989 | +0.488 | +0.016 | +0.652 | +0.185 +0.403

Overall (Ration) 69.432° | 67.455 | 68.797 | 67.863° | 70.428 68.795
+0.477 | +0.337 | +0.634 | +0.576 | +0.245 +0.280

N.B. Sub-class averages with at least one supptsén common (lower case along the row and uppse ¢

along the column) do not differ significantly. (P@Q)

The mean intake of NFE (g/animal/day) during melisbotrial was comparable to the values reportedbgnar
(1995) in White Giant breed (WG) and SC rabbits 8atkia (1998) in NZW rabbits. The digestibility-eficient of NFE
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(DCNFE) during metabolism trial were comparablehvitie observed values (61.20 to 80.70) by edll. (1985), (56.80
to 70.61) by Kumar (1995) and (62.61 to 80.26) hykia (1998). However, Alicatet al. (1992) observed no significant
difference in NFE digestibility in NZW rabbits fediets containing 0, 10 and 20 per cent chickpeahbiRs on diets
containing alkali treated, water washed neem seea and GNC were similar in all the experimentalugps (Bhosale,
1994). Yadawet al. (1995) reported a higher digestibility percenN$E in pigs along with the incorporation of incsed
level of sweet potato tubers (75.31 to 92.46% iptEX and 77.46 to 86.86% in Expt. 2) in the radidn the present study
the significantly (P<0.01) higher digestibility BfFE of Ration 5 could be due to lower fibre contsinte the percentage

of wheat bran and rice bran was less as comparetthéo rations.
Intake and Digestibility Co-Efficient of Total Carbohydrate (TCHO)

There were no significant differences among thedhrand breee ration in respect of intake, voided in faeces,
digested and digestibility co-efficient of totalrbahydrate, respectively but, highly significan(P01) differences was
observed among the rations in respect of all tlev@lmentioned traits. There was an increasing toénatal carbohydrate
intake, digested and digestibility co-efficient mpwith the increasing level of sweet potato petage in the rations
(Table 11).

Table 11: Mean Intake (Mean + SE) and DigestibilityCo-Efficient of Total Carbohydrate (TCHO) in Rabbits
During Metabolism Trial

Attribute 1 | > |Ra:t3|on| 7 | 5 Overall (Breed)

TCHO Intake (g/animal/day)

NZ 61.647 | 62.537 | 63.820 | 62.880 | 61.877 62.552
+0.628 | +0.436 | +0.174 | +0.070 | +0.113 +0.247

sc 61.050 | 61.307 | 64.287 | 62.890 | 61.853 62.277
+0.583 | +0.281 | +0.247 | +0.073 | +0.110 +0.339

Overall (Ration) 61.348 | 61.927 | 64.053 | 62.885 | 61.865 62.415
+0.406 | +0.360 | +0.171 | +0.046 | +0.071 +0.207

TCHO Voided in Faeces (g/animal/day)

NZ 16.103| 18.640| 17.443| 15.713]| 18.657 17.311
+0.098 | +0.268 | +0.168 | +0.303 | +0.283 +0.342

sc 16.213| 18.013 | 17.733| 16.610| 18.490 17.412
+0.103 | +0.021 | +0.206 | +0.485 | +0.274 +0.252

Overall (Ration) 16.158 | 18.327 | 17.588 | 16.167 | 18.573 17.362
+0.068 | +0.185 | +0.135 | +0.325 | +0.180 +0.209

TCHO Digested (g/animal/day)

NZ 45543 | 43.897 | 46.377 | 47.167 | 43.220 45.240
+0.707 | +0.347 | +0.197 | +0.282 | +0.185 +0.423

SC 44.837| 43.293 | 46.553 | 46.280 | 43.363 44.865
+0.685 | +0.301 | +0.143 | +0.552 | +0.384 +0.408

Overall (Ration) 45.190 | 43.595 | 46.465 | 46.723 | 43.292 45.053
+0.468 | +0.246 | +0.116 | +0.341 | +0.193 +0.291

Digestibility Co-Efficient of TCHO (%)

NZ 73.870| 70.193| 72.670| 75.010 | 69.850 72.319
+0.408 | +0.347 | +0.248 | +0.472 | +0.408 +0.559

sC 73.437| 70.617 | 72.413| 73.587 | 70.103 72.031
+0.420 | +0.170 | +0.245 | +0.800 | +0.496 +0.424

Overall (Ration) 73.653 | 70.408 | 72.542 | 74.298 | 69.97F 72.175
+0.279 | +0.197 | +0.166 | +0.523 | +0.293 +0.345

N.B. Sub-class averages with at least one supptsdri common (lower case along the row and upper

case along the column) do not differ significanti§<0.01)
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The intake of total carbohydrate was significar(8<0.01) higher in Ration 3 and Ration 4 groupsthze
control (Ration 1) group and there was no signifiadifference among Ration 1, 2 and 5. The dig#éitjilco-efficient of
total carbohydrate differed significantly (P<0.@iLe to dietary variation. Carbohydrates generatikenup between 80 to
90 per cent of the dry weight of sweet potato roltsvever, the uncooked starch of the sweet patatoeery resistant to
the hydrolysis by amylase. When cooked, their suifimiéity to the enzymes increases. Thus, afterkauog the easily
hydrolysable starch fraction of sweet potato insesafrom 4 to 55 per cent (Cerning-Beroard and ivédizh, 1976). The
structure of sweet potato starch does not diffemfithat of cereals and mandioca (Szgtital., 1978). Cooking sweet
potato is therefore necessary for starch digesyiqibominguez, 1991). Yoshida and Morimoto (19%8ported that the
carbohydrate fraction in sweet potato to be abdutpér cent digestible in chicks. The significan{B<0.01) higher
digestibility of total carbohydrate in the RatioraBd 4 might be due to higher level of NFE intalanf these rations and

thus higher amount of soluble carbohydrate (bdilwdet potato) ingested than the other groups.

Intake, Digestibility and Metabolisability of Gross Energy (GE) Of Feed

There were no significant differences among theedbrim respect of GE intake, faecal energy lossesligle
energy (DE), digestibility percent, metabolisabtery (ME) and metabolisability per cent excephary energy (UE)
loss. The UE loss was significantly (P<0.05) higine8C breed than NZ breed. GE intake, DE, UE lasd ME were
significantly differed among the rations. Howeviligre were no significant differences among theldss, digestibility
per cent and metabolisability percent (Table 12}idd x breed significantly differed in respect of FE lodgestibility per

cent and metabolisability percent.

Table 12: Mean Intake, Digestibility and Metabolisdility of Gross Energy (GE) of Feed in Rabbits
During Metabolism Trial

. Ration Overall
(AN 1 2 3 4 5 (Breed)
I I 1T IV Vv Vi VI
GE Intake (Kcal/animal/day)
NZ 371.963 381.417 377.313 366.410 368.340 373.089
+3.782 +2.665 +5.505 +0.559 +3.521 +2.016
sC 368.350 373.910 382.250 372.023 364.420 372.191
+3.522 +1.709 +3.149 +3.876 +6.254 +2.198
Overall 370.157% 377.66% 379.783 369.217 366.380 372.640
(Ration) +2.449 +2.196 +3.043 2.154 +3.328 +1.468
Faecal Energy Loss (Kcal/animal/day)
NZ 84.657" 85.153 84.800" 82.413 86.893 84.783
+0.751 +1.178 +0.230 +0.554 +0.176 +0.461
SC 84.977 84.446 87.810 85.667" 80.203 84.619
+0.967 +1.484 +1.229 +0.757 +0.927 +0.784
Overall 84.817 84.797 86.305 84.040 83.548 84.701
(Ration) +0.552 +0.862 +0.875 +0.840 +1.554 +0.448
Digestible Energy ((Kcal/animal/day)
NZ 287.440 296.263 292.513 283.997 281.447 288.332
+4.400 +1.496 +5.463 +0.651 +3.568 +1.988
sC 283.373 289.470 294.440 286.690 284.217 287.638
+3.208 +2.990 +4.250 +4.170 +5.372 +1.880
Overall 285.407 292.867" 293.477 285.34%° 282.832 287.985
(Ration) +2.600 +2.132 +3.125 +1.981 +2.950 +1.346
Digestibility (%
NZ 77.276" 77.680 77.513 77.507 76.407 77.275
+0.400 +0.153 +0.316 +0.145 +0.242 +0.158
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SC 76.930 77.41%° 77.026 77.057" 77.990 77.282
+0.254 0.482 +0.494 0.322 +0.152 +0.173
Overall 77.100 77.547 77.267 77.282 77.198 77.279
(Ration) +0.225 +0.234 +0.284 +0.188 +0.376 +0.115
Urinary Energy Loss ((Kcal/animal/day)
NZ 15.217 14.923 16.120 16.913 16.973 16.029'
+0.222 +0.072 +0.074 +0.103 +0.073 +2.230
sc 15.780 14.787 16.287 17.260 17.123 16.247F
+0.040 +0.094 +0.227 +0.206 +0.090 +0.250
Overall 15.498 14.853 16.203 17.087 17.048 16.138
(Ration) +0.161 +0.061 +0.113 +0.129 +0.061 +0.168
Metabolisable Energy ((Kcal/animal/day)
NZ 272.223 281.340 276.393 267.083 264.473 272.303
+4.341 +1.502 +5.533 +0.649 +3.620 +2.130
sc 267.593 274.683 278.153 269.430 267.093 271.391
+3.168 +2.965 +4.460 +3.975 +5.422 +1.932
Overall 269.908 278.012 277.27%" 268.257 265.783 271.847
(Ration) +2.617 +2.105 +3.202 1.877 +2.974 +1.415
Metabolisability (%)
NZ 73.177 73.763 73.240 72.890 71.797 72.973
0.428 +0.136 +0.397 +0.124 +0.303 +0.209
sC 72.643 73.457 72.760 72.417 73.283 72.912
+0.266 +0.484 +0.586 +0.320 +0.247 +0.185
Overall 72.910 73.610 73.000 72.653 72.540 72.943
(Ration) +0.255 +0.235 +0.334 +0.186 +0.376 +0.137

N.B. Sub-class averages with at least one supptsin common (lower case along the row and upase along

the column) do not differ significantly. (P<0.05)

Dietary variation significantly (P<0.01) influencgde mean intake of gross energy (Kcal/animal/dayjing
metabolism trial. The reason of the variation obsdrin GE intake during metabolism trial might bee tvariation
observed in DM intake by rabbits of different greugince voluntary feed intake is regulated accordanenergy need
(Cheeke, 1987).Kumar (1995) observed significaffeidinces in GE intake (Kcal/day) among the groopgabbits
receiving diets containing 0, 5, 10 and 20 per ce@m seed kernel cake. The observed values ohtakei during the
metabolism trial were comparable to the values ntegoby Kumar (1995) and Saikia (1998). Fetuga @hd/emi (1976)
obtained a co-efficient of metabolisable energ@@® or 87.2 in diets where the sweet potato tobglaced 25 or 40 per
cent of the glucose in a basal diet in chicks. Geiget al. (1978) also observed the digestibility or avallgbof energy
by replacing 0, 50, 75 and 100 per cent of corthénration of chicks up to 6 weeks of age and alesethe metabolisable
energy per cent 82.6, 64.3, 70.0 and 73.7, rey@dgtand also opined that the presence of nonifilsshtfactors which
inhibit the digestive and metabolic processes iretwotato based rations. These factors causelbvhenergy values
even when the rations contained adequate and higlitygproteins. Oyenuga and Fetuga (1975) repdtiaticooking did
not significantly affect the utilization of energyut increased the digestibility of the nutrierf®se and White (1980)
observed a very high value (15.8 MJ/kg DM) digdstibnergy in pigs when they received low quantibésaw sweet
potatoes and opined that a depression in appaigestibility might be expected as the level of k&tancreased. Tomitet
al. (1985) evaluated ensiled sweet potato and fougid digestible energy value and might be due tohilgh gross energy
value of the sweet potato silage. DE of sweet paigber was reported by various workers viz. Caretjz., 1977 (14.2
MJ in Raw and 14.5 MJ in cooked /kg DM), Rose ankité/ 1980 (15.8 MJ/kg DM), Tomitet al., 1985 (16.3 MJ/kg
DM) and Nobletet al., 1990 (15.3 MJ/kg DM). Dominguez (1991) opinedttthe DE of cooked sweet potato diets was
high (14.0 to 15.8 MJ/ kg DM). Takahagdial. (1968) reported that the DE of sweet potato fi@izgs 4.1 MJ/kg DM and
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Ravi et al. (2001) observed the GE of sweet potato vines 36dd/kg. French (1955) observed the metabolisgbili
percent of fresh sweet potato tuber 3.24, wheidasmark (1970) reported 2.71 per cent in sheepelivas no significant
difference due to ration in digestibility and methsability percent of gross energy. The presentdifigs are in

corroboration with the findings of previous workers
Nitrogen Balance in Rabbits

Although no significant (P<0.05) difference was @lyed among the breed and breedation in respect of
nitrogen intake, nitrogen loss and nitrogen retamthowever, significant (P<0.01) differences welserved in respect of
all the above mentioned traits due to rations.dgin intake was significantly (P<0.01) reduced @lwiith the increased
level of sweet potato in the diet in comparisorthi control ration (Ration 1). The similar trendswallowed in nitrogen

loss and nitrogen retention also (Table 13).

Table 13: Nitrogen Balance in Rabbits during Metabtism Trial (Mean + SE)

Attribute 1 > Ra;on 2 5 Overall (Breed)
| Il 111 1\ \% VI VII
Nitrogen Intake (g/animal/day)
N7 2437 | 2.347 2.240 | 2.160 | 2.133 2.263
+0.014 | £0.009 | +0.015 | +0.006 | +0.009 +0.031
sc 2447 | 2.340 | 2.233 | 2.167 2.130 2.263
+0.009 | £0.015 | +0.012 | £+0.009 | +0.011 +0.031
Overall (Ration) 2447 | 2343 | 2237 | 2.163 | 2.132 2.263
+0.008 | £0.008 | +0.009 | +0.005 | +0.006 +0.022
Faecal Nitrogen Loss (g/animal/day)
NZ 0.827 | 0.827 | 0.757 | 0.727 | 0.713 0.770
+0.014 | +0.014 | +0.018 | +0.019 | +0.009 +0.014
sc 0.850 | 0.837 | 0.767 | 0.743 | 0.697 0.779
+0.011 | £+0.009 | +0.012 | +0.018 | £0.009 +0.016
Overall (Ration) 0.838 | 0.837 | 0.762 | 0.73% | 0.705 0.774
+0.010 | +0.008 | +0.010 | +0.012 | +0.007 +0.010
Urinary Nitrogen Loss (g/animal/day)
NZ 0.337 | 0.380 | 0.367 | 0.463 | 0.467 0.403
+0.007 | £0.006 | +0.003 | +0.009 | +0.009 +0.014
sc 0.323 | 0.367 | 0.357 | 0.433 | 0.480 0.392
+0.018 | £0.007 | £0.009 | +0.009 | +0.011 +0.016
Overall (Ration) 0.330 | 0.373 | 0.362 | 0.448 | 0.473 0.397
+0.009 | £0.005 | +0.005 | +0.009 | +0.007 +0.010
Total Nitrogen Loss (g/animal/day)
N7 1.163 1.207 1.123 1.190 1.180 1.173
+0.009 | £0.019 | +0.019 | £0.011 | +0.000 +0.009
sc 1.173 1.203 1.123 1.177 1.177 1.171
+0.029 | £0.012 | +0.007 | +0.009 | +0.012 +0.009
Overall (Ration) 1.168 | 1.208 | 1.123 | 1.183" | 1.178" 1.172
+0.014 | £0.010 | +0.009 | +0.007 | +0.005 +0.006
Net Nitrogen Retention (g/animal/day)
NZ 1.273 1.140 1.117 | 0.970 | 0.953 1.091
+0.013 | +0.023 | +0.007 | +0.010 | +0.009 +0.032
sc 1273 | 1.137 | 1.110 | 0.990 | 0.953 1.093
+0.023 | +0.014 | +0.015 | +0.006 | £0.022 +0.031
Overall (Ration) 1.273 | 1138 | 1.113 | 0.980 | 0.953 1.092
+0.012 | £0.012 | +0.008 | +0.007 | £0.010 +0.022
Nitrogen Retention as Percent of Intake
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NZ 52.253 | 48.573 | 49.857 | 44.907 | 44.687 48.055
+0.347 | +0.877 | +0.516 | +0.479 | +0.229 +0.804
SC 52.047 | 48.573| 49.700 | 45.693 | 44.750 48.153
+1.071 | +0.470 | +0.458 | +0.272 | +0.810 +0.756
Overall (Ration) 52.15G | 48.573 | 49.778 | 45.300 | 44.718 48.104
+0.506 | +0.445 | +0.310 | +0.302 | +0.377 +0.542
Nitrogen Retention as Percent of Digested
NZ 79.083 | 74.987 | 75.280 | 67.677 | 67.140 72.833
+0.437 | +0.575 | +0.149 | +0.433 | +0.240 +1.255
sc 79.740 | 75.603 | 75.690 | 69.560 | 66.467 73.418
+1.167 | +0.559 | +0.267 | +0.406 | +1.033 +1.302
Overall (Ration) 79.417 | 75.295 | 75.485 | 68.618 | 66.818 73.126
+0.576 | +0.384 | +0.165 | +0.498 | +0.496 +0.890

N.B. Sub-class averages with at least one supptsdri common (lower case along the row and upper

case along the column) do not differ significanti§<0.01)

The mean intake of nitrogen (g/animal/day) duringtabolism trial was comparable among the groupsveasl
within the range of reported values 1.89 to 2.&iag/(Kumar, 1995) and 2.10 to 2.44 g/day (SaikeB8), but lower than
the values reported by Prasetdal. 1999 (3.30 to 4.46 g/day).The net retention &fogen during metabolism trial was
comparable to the values reported by Kumar (19B%ifa et al. (1997) and Saikia (1998). The nitrogen retentien
percentage of intake as well as digested were cabfto the values reported by Martinez Pascudl leernandez
Carmona (1980) and Saikia (1998) in NZW rabbitsweleer, Guptaet al. (2001) observed negative balance of nitrogen in
adult rabbits when Job’s teaiSdjx lachryma) and broom grassTfiysanolaena agrostis) were given as sole feeding. The
digestibility of sweet potato tuber (%) in variofssms in respect of nitrogen in pigs was recordgdvérious workers.
Canopest al. (1977) and Rose and White (1980) found that diigiiy of nitrogen in raw sweet potato tuber ifgp to be
27.6 and 49.8 per cent, respectively. However, @anbal. (1977) observed in cooked sweet potato tuber per8ent in
pigs. Tomitaet al. (1985) reported 32 per cent digestibility of stygetato tuber in silage in pigs and Nokdeal. (1990)
observed 52.3 per cent in chips. Domingeeal. (1991) opined that nitrogen digestibility is sommat low because of the

poor digestibility of sweet potato protein even wlo@oked and reported the value 76.0 per centokexb sweet potato

Yadav et al. (1995) in an experiment in pigs observed a deeeatrend of nitrogen balance when the
incorporation of sweet potato tuber was increarsdtié diets and the values were 45.08 + 3.54 pdricecontrol, 38.64 +
0.69 per cent in 50% and 12.85 + 1.00 per cenOD?A sweet potato based diets, respectively in pige.present findings
in respect of nitrogen intake, retention and nitmo@alance as percent of intake and digested wagead agreement with
the above workers and the declined trend of nitndg@lance in the present experiment might be duecmrporation of

sweet potato tuber in the diet of rabbits.
Energy Balance in Rabbits

There were no significant differences among thedmnd rations in respect of total GE loss butetheas highly
significant (P<0.01) difference in breed x Ratitmrespect of energy retention, the net retentimh as percent of digested
were significantly differed among the Rations, vda percent of intake did not differed significantlhe net retention of

GE was significantly higher (P<0.05) in Ration 2idation 3 groups than the other three groups €Tab).
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Table 14: Energy Balance in Rabbits during Metabokm Trial (Mean +SE)

Attribute 1 | > | Ratéon | 7 5 Overall (Breed)

Total Gross Energy Loss (Faecal + Urinary) (Kcal/dg)

NZ 99.873 | 100.077 | 100.926 | 99.327 | 103.867 100.813
+0.708 | +1.188 | +0.206 | +0.466 | +0.241 +0.499

SC 100.757° | 99.227° | 104.097 | 102.927 | 97.327 100.867
+0.977 | +1.428 | +1.456 | +0.711 | +0.909 +0.782

Overall (Ration) 100.315| 99.652 | 102.508 | 101.127 | 100.597 100.840
+0.574 | +0.852 | +0.968 | +0.890 | +1.521 +0.456

Net Energy Retention (Kcal/day)

N7 272.090 | 281.340| 276.393 | 267.083| 264.473 272.276
+4.473 | +1.502 | +5.533 | +0.649 | +3.620 +2.137

sC 267.593 | 274.683| 278.153 | 269.107 | 267.093 271.326
+3.168 | +2.965 | +4.460 | +4.147 | +5.422 +1.947

Overall (Ration) 269.842° | 278.012 | 277.273° | 268.095 | 265.783 271.801
+2.650 | +2.105 | +3.202 | +1.931 | +2.974 +1.423

Net Energy Retention as Per Cent of Intake

N7 73.140 | 73.763 | 73.240 | 72.890 | 71.797 72.966
+0.465 | +0.136 | +0.397 | +0.124 | +0.303 +0.211

sC 72.643 | 73.457 | 72.760 | 72.327 | 73.283 72.894
+0.266 | +0.484 | +0.586 | +0.387 | +0.247 +0.192

Overall (Ration) 72.892 | 73.610 | 73.000 | 72.608 | 72.540 72.930
+0.264 | +0.235 | +0.334 | +0.221 | +0.376 +0.140

Net Energy Retention as Per Cent of Digested

NZ 94.653 | 94.963 | 94.483 | 94.043 | 93.970 94.423
+0.130 | +0.036 | +0.124 | +0.036 | +0.095 +0.106

sC 94.430 | 94.890 | 94.463 | 93.867 | 93.957 94.321
+0.048 | +0.057 | +0.155 | +0.150 | +0.136 +0.109

Overall (Ration) 94547 | 94.927 | 94.473 | 93.955 | 93.963 94.372
+0.080 | +0.034 | +0.088 | +0.079 | +0.074 +0.076
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N.B. Sub-class averages with at least one supptsén common (lower case along the row and uppse ¢

along the column) do not differ significantly.

The net retention of GE intake (Kcal/day) and réteis as percentage of intake as well as digestethgl
metabolism trial were comparable to the valuesnepldby Kumar (1995) and Saikia (1998) in rabhis éliets containing
different level of neem seed kernel cake and agad cake, respectively. The net retention of engrgy significantly
(P<0.05) higher in the Ration 2 and 3 groups aedethvere no significant differences among Rati¢@dntrol), 4 and 5.
Wu (1980) observed that the net energy of sweettpdB.5 MJ/kg DM) was only 79 per cent of thatcofn, whereas,
Nobletet al. (1990) found that net energy of sweet potato @orth were equivalent (12.3 MJ/kg DM) in chicks. Kam
(1995) and Saikia (1998) observed the similar trefi@nergy retention as percentage of intake a$ agedigested in

rabbits. The present findings are in good agreeméhtthe finding of the above workers.
Intake and Balance of Calcium in Rabbits

In respect of intake, total calcium loss and caitietention (net retention and as percent of intake rations
differed significantly, but there were no signifitadifference among the breed in respect of alltth#s. Only urinary
calcium loss differed significantly among the breedhtion. Intake of calcium was significantly (P<D)(higher in sweet
potato based rations than the control group (RatjorThe total calcium loss was maximum in Ratiogr@up and there
were no significant differences among the other fjnoups (Table 15). Net calcium retention was ificamtly (P<0.01)

higher in all the four groups that consumed swexatp based rations than the control group. Asgeet of intake in
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Ration 2 group the retention was maximum (69.72.420and there were no significant differences agntihe other

groups.

Asit Chakrabarti, S.C. Buragohain & K.K. Baruah

Table 15: Intake and Balance of Calcium in Rabbitgluring Metabolism Trial (Mean + SE)

. Ration Overall
AL 1 2 3 4 5 (Breed)
| Il 11 [\ \Y VI VII
Intake of Calcium (g/animal/day)
NZ 1.357 1.447 1.400 1.383 1.410 1.399
+0.013 +0.009 +0.020 +0.003 +0.011 +0.009
sc 1.343 1.417 1.417 1.403 1.397 1.395
+0.014 +0.009 +0.012 +0.013 +0.024 +0.009
Overall 1.350 1.432 1.408" 1.393 1.403" 1.397
(Ration) +0.009 +0.009 +0.011 +0.008 +0.012 +0.006
Faecal Calcium Loss (g/animal/day)
NZ 0.153 0.153 0.160 0.153 0.157 0.155
+0.003 +0.003 +0.006 +0.003 +0.003 +0.002
sc 0.157 0.153 0.167 0.157 0.160 0.159
+0.003 +0.003 +0.003 +0.003 +0.006 +0.002
Overall 0.155 0.153 0.163 0.155 0.158 0.157
(Ration) +0.002 +0.002 +0.003 +0.002 +0.003 +0.001
Urinary Calcium Loss (g/animal/day)
NZ 0.290" 0.277 0.300 0.293" 0.280 0.288
+0.006 +0.003 +0.006 +0.009 +0.006 +0.003
SC 0.290" 0.283¢ 0.280 0.303 0.300" 0.291
+0.009 +0.009 +0.006 +0.003 +0.006 +0.003
Overall 0.290 0.280 0.290 0.298 0.290 0.290
(Ration) +0.004 +0.004 +0.006 +0.005 +0.006 +0.002
Total Calcium Loss (g/animal/day)
NZ 0.443 0.430 0.460 0.447 0.437 0.443
+0.003 +0.000 +0.006 +0.007 +0.009 +0.003
sC 0.447 0.437 0.447 0.460 0.460 0.450
+0.003 +0.009 +0.003 +0.006 +0.006 +0.003
Overall 0.4458" 0.433 0.453 0.453 0.448 0.447
(Ration) +0.002 +0.004 +0.004 +0.005 +0.007 +0.002
Net Calcium Retention (g/animal/day)
NZ 0.913 1.017 0.940 0.937 0.973 0.956
+0.012 +0.009 +0.025 +0.009 +0.020 +0.011
sc 0.897 0.980 0.970 0.943 0.937 0.945
+0.018 +0.015 +0.011 +0.009 +0.019 +0.010
Overall 0.905 0.998 0.955 0.940 0.955 0.951
(Ration) +0.010 +0.011 +0.014 +0.006 +0.015 +0.007
Calcium Retention as Percent of Intake
NZ 67.317 70.273 67.120 67.707 69.017 68.287
+0.288 +0.182 +0.842 +0.523 +0.874 +0.393
sC 66.737 69.170 68.467 67.220 67.060 67.731
+0.591 +0.734 +0.303 +0.210 +0.208 +0.303
Overall 67.027 69.722 67.793 67.463 68.038 68.009
(Ration) +0.321 +0.419 +0.501 +0.274 +0.594 +0.249

N.B. Sub-class averages with at least one supptsin common (lower case along the row and upase along

the column) do not differ significantly. (P<0.01)

Dietary variation influenced significantly (P<0.0the intake of calcium during metabolism trial, afimight be
due to the variation in the DM intake by rabbits. ietDdid not significantly influence the faecal andnary calcium

loss during the trial; however, total loss was #gigantly (P<0.05) influenced. The net retentioncafcium (g/animal/day)
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observed during the trial were comparable to tingez.47 to 1.50 g per day (Singtal., 1994) in WG and 1.00to 1.33 g
per day (Saikia, 1998) in NZW rabbits. The netméta of calcium were significantly (P<0.01) highersweet potato
incorporated rations. Numerous negative effectsliefary fibre on calcium balance have been repofkesayet al.,
1979; Morris and Ellis, 1980; Oket al., 1982) indicating that the capacity of dietaryygaccharides to chelates cataions
plays a role in mineral utilization. Besides, hidietary fibre reduces the gastrointestinal tratigie, which may not
permit optimal calcium absorption. Tortueeb al. (1989) and Saikia (1998) observed that calciursogtiion was
significantly lower in the groups given higher Iéwé olive pulp and ajar seed kernel, respectivibign in the control
group of NZW rabbits. The significantly higher netien of calcium in Ration 2 could be due to higheake of minerals.

However, in other experimental groups no signiftadifference was observed.
Intake and Balance of Phosphorus in Rabbits

Phosphorus intake, urinary loss, total loss and ratgntion were significantly differed among thdioas;
however, there were no significant differencesaachl phosphorus loss and phosphorus retentiorraent of intake
(Table 16). There were no significant differencesoag the breeds in all the above mentioned traite@ urinary
phosphorus loss. The NZ breed significantly (P<Pl6&t more phosphorus than the SC breed. Thestexttion as percent
of intake was significantly (P<0.05) differed amoragion x breed. The intake of phosphorus, urinary phospghtss,
total phosphorus loss and phosphorus retention sigasficantly higher in sweet potato based rationups than the

control group (Ration 1).

Table 16: Intake and Balance of Phosphorus in Rabts during Metabolism Trial (Mean + SE)

Ration

Attribute 1 > 3 2 5 Overall (Breed)
I Il 1] \Y V VI \all

Intake of Phosphorus (g/animal/day)

NZ 0.543 | 0.620 0.613 | 0.580 | 0.570 0.585
+0.007 | +0.006 | +0.009 | £0.000 | +0.006 +0.008

sC 0.540 | 0.600 0.623 | 0.590 | 0.567 0.584
+0.006 | +0.006 | +0.003 | +0.006 | +0.009 +0.008

Overall (Ration) 0.54Z7 | 0.610° | 0.618 | 0.585 | 0.568 0.585
+0.004 | +0.006 | +0.005 | +0.003 | +0.005 +0.005

Faecal Phosphorus Loss (g/animal/day)

NZ 0.090 | 0.100 0.087 | 0.093 | 0.087 0.001
+0.006 | +0.006 | +0.003 | +0.003 | +0.003 +0.002

sc 0.083 | 0.093 0.093 | 0.097 | 0.087 0.091
+0.003 | +0.003 | #0.003 | +0.003 | +0.003 +0.002

Overall (Ration) 0.087 | 0.097 0.090 | 0.095 | 0.087 0.091
+0.003 | +£0.003 | #0.003 | +0.002 | +0.002 +0.001

Urinary Phosphorus Loss (g/animal/day)

NZ 0.072 | 0.078 0.072 | 0.073 | 0.073 0.073
+0.003 | +0.002 | +0.003 | +0.004 | +0.004 +0.001

sc 0.067 | 0.082 0.086 | 0.082 | 0.075 0.078
+0.004 | +0.004 | +0.002 | +0.003 | +0.003 +0.002

Overall (Ration) 0.069 | 0.080 | 0.079 | 0.077 | 0.074" 0.076
+0.003 | +£0.002 | +0.004 | £0.003 | +0.002 +0.001

Total Phosphorus Loss (g/animal/day)

NZ 0.167 | 0.180 0.163 | 0.170 | 0.163 0.169
+0.009 | +0.006 | +0.007 | £0.006 | +0.003 +0.003

sC 0.153 | 0.177 0.183 | 0.183 | 0.163 0.172
+0.007 | +£0.003 | #0.003 | +0.003 | +0.007 +0.004
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Overall (Ration) 0.160 | 0.178 | 0.173° | 0.177 | 0.163" 0.170
+0.006 | +0.003 | +0.006 | +0.004 | +0.003 +0.002

Net Phosphorus Retention (g/animal/day)

NZ 0.380 | 0.440 | 0.460 | 0.417 | 0.410 0.421
+0.006 | +0.001 | +0.006 | +0.007 | +0.010 +0.008

SC 0.393 | 0.427 | 0.440 | 0.407 | 0.403 0.414
+0.007 | +0.009 | +0.000 | +0.007 | +0.003 +0.005

Overall (Ration) 0.387 | 0.433 | 0.450 | 0.412' | 0.407 0.418
+0.005 | +0.005 | +0.005 | +0.005 | +0.005 +0.005

Net Phosphorus Retention as Percent of Intake

NZ 69.667 | 70.986 | 74.197 | 71.263 | 72.083¢ 71.638
+1.577 | +0.661 | +0.853 | +1.033 | +1.012 +0.569

sc 72.213 | 70.803" | 70.593" | 69.480 | 71.43¢" 70.904
+0.978 | +0.662 | +0.377 | +0.682 | +0.766 +0.365

Overall (Ration) 70.940| 70.892 | 72.395 | 70.372| 71.757 71.271
+1.006 | +0.420 | +0.907 | +0.682 | +0.586 +0.339

N.B. Sub-class averages with at least one supptsdri common (lower case along the row and upper

case along the column) do not differ significanti§<0.05)

Incorporation of sweet potato in the diet of rablstgnificantly (P<0.01) influenced the intake dfopphorus
during metabolism trial, which could be due to traiation observed in DM intake by the rabbits.tiStezally no
significant difference was observed among the gsodpring metabolism trial in respect of faecal gimsus loss,
however, there were significant (P<0.05) differenageurinary phosphorus and total phosphorus lassret phosphorus

retention. Thus, it is clear that there was nauirfice of sweet potato based diet on phosphorizatitin.
CONCLUSIONS

Use of sweet potato as replacement of maize indonaibbit ration and successful digestion cum batam trial
indicates that sweet potato is a very good soufrteber crop which could be suitably incorporatedabbit ration without
adverse effect. It gives a positive balance of hergy, Ca and P during metabolism trial. Hencedtmvth of animal
could be achieved up to the desired level. The abstaize grain is very high thus increases feext.daclusion of sweet

potato in animal diet will reduce the feed cost aadld be supplemented as energy source.
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