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The e wreer of iy stdy waos 1o evaluate some vevetable crops
byv-prodiicts § Green beano vines, GBY: Peacvines, PV [ Sguash vines, 515
Cantatoupe vines, OV and Artichoke feaves, ALy ay wwomventional
feedsmffs in rabbirs feeding, Differem chemical and biofevical procedures
hewd been done, these mclide proximate analysis, cnede fiber jroactions,
amine  acid  deterntination,  anti-maritiond  jactors  and  minerals
determination. Seven indirect digesithilizy rails were conduncted to evaluate
the digestion coefficionts of marients and o calcwdate the mdrifie values
fas total digesrible nurienss, TON? digestible crude prozein, DCP and
digestible enerev, DE) for different wsied feedstuffs. Tweniy one adult male
New Zealaind White rabbits, 7 months of age with an averape five body
weighe ranged from 2178 10 2227 e were alloned randemiv 1o seven groups
af 1hree rabbits each.

The obwined results indicared thar the highest conent of CF
(14475 was reeorded by SV fiollowed by PV (137050, GBV (1345,
CH 13 S paned €V (12 3851 while, the fovwest CF contenr vias observed
witlt AL (41430 The hichest CF comtenr of tested vegetable ciops by-
products was recerded By CV (3085%: and the lowest contert by PY
(22765 wiude CF content for other by-prodiects wes fonned (o be between
these pav vanges, Clover have PV and GBY were nearly similar in NOF
contents. Alve the ADF conenes of SV, GBY and PV were nearly simitar
14230, 3320 and ML respectivelvi. The amine acids conosition
continins thar resied veectable crops y-prodicts demonsirated shorage of
setifier cmine acids pmethionine and ovstine;, While, such micizerials have
retarhald(y fiehier amounts of aeidic amine aoids, aspartic and ohitanic.
Kegarding 1o phyviate content, OV recordod e fichest value folfwed in o
decrveasing cedler v PV AL SV aned GBV (237 Lk JR0 16D ol
L350 Ortare content was raniged hetseen 6 24% for AL w0 JOUS 1o
GBV. Resules shovved PV fad the fughess content of sapoorin (12706
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Nurritive values of PV GBY SV OV, aned AL compared with clover ay
reveaiod that PV, GV and SV hd the hichest sivritive values and they are
searly similar o the puritive values of clover fay. '

in general, the positive results of the nutritive wilues of tested
vegelable crops by-products {PV, GBY and V) as compared wirdi olover
hav show the possibility  of  wsing these byv-products gy suitable
uncomventiondd feedsnils tn replacentent of clover bay in grovwae rebhits
diers ar certain fevels.,
Rey words: Vegetable crops by-produces, nurritional evalnation: chenical

compasifion: divesibilite & mutritive vaties.,

Vegetdde crops cuftivation has boen iscreased i Eevpt during the Fast
thiee decades 1o be 15,552 303 tones vearly (Manistey of agriculture, 20040, Thee
are large quantities of vegetable crops by-products fell over of this production
such as dricd green tops (vines) may help in solving the feedstuffs shortage
problem. Vegelable residues are te plant materials that remained after harvesling
of vegetable crops. Most of them are discarded in the field as organic fertilizers or
bumed causing environmental pollution. but some are dried and stored as a forage
sources for ruminants or they may be lefi in the field for grazing (Renard, 2001).
Clover hay is the most comrmon source of fiber used in rabbit diets, accounting for
3040% of the commercial diet. So. substituting clover hay by other fibrous
sources such as locally vegetable crops residues can reduce feeding costs (Pote et
al., 19803 At the same times, rabbits have the abiity 1o withize forage and these
by-products as major diet component that make them suitable as mieat producing
small livestock in developing countries. In many areas in developing countries,
rabbit producton cowdd be an effecuve means of converting forages and by
products into high quality anmmal protein (Cheeke, 1986),

The obgective of this current study was to evaluate some vegelable crops
by-products (Green bean ( Phaseolus vulgaris) vines; Peas (Pisum sativiun) vines,
Squah (Crcurbita pepo L) vines, Camtaloupe (Cacumis melo var. reficudatus)
vines and Artichoke (Cynara seolyimus ) leaves) as non-conventional feedstuffs in
rabbits feedimg,

MATERIALS AND METHODS

The experimental work of this study was carried out at Gezeeret El-Sheir
Experimental Station, El-Kanater El-Khayria. Katvobia Governorate. Ministry of
Agriculiure. Egypt during the period from September. 2008 1l January 2009,
Chemical analysis was conducted at the Tabomatory of By-products Research
Department of Animal Production Research Institute.
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Green bean vines, Pea vines, Squash vines were obtained from Bi-
Kalubiz Governorate. While, Cantaloupe vines and Artichoke leaves were
obtained from pew reclained tand v Nubaria, El-Behera Goverorate, These
vegetable crops by products were deied by sun drying to nearly [0% moistire
content, then grotid by harmmer mitl] and kept for subsequent processing.

Digestibility teials

Digestibility trails were comducted 10 deternane the digestion coelficients
of the nutrients and the nutritive values (FDN. DCP and DE} of clover hay and
tested vegetable ¢rops by-products {green bean vines, pea vines. squash vines,
cantadoupe vines and artichoke feavesy by different method (Close aixd Menke,
19807, A basal rarion was foanulated from clover hay. the tested feedstulTs rations
were formudated from 253% barley and 75% tested vegetable crops by-products
{PV. GBV, SV, OV and ALY Twenty one adult mate New Zealand Whie
rabbits. 7 months of age with an average live body weight ranged from 2178 10
2227g, were used i digestibility evaluation and alfotted randomly w seven
groups of three rabbits cach. Rabbits wiere housed in individual metabolism cages
anyd fed the experimental diets for a peviod of 7 days (preliminary period) o allow
the rabbits 0 become adjusted to cages then the facces were collected every 24
hours for 5 consecutive days (collection pencod). Daily faecal output dunng the
cotlection period was determined and oven dried (60°C) and stored in screw-top
glass jars for the routine cherical analysis. The clover hay and the tested
materials were pelieted and offered to rabbits to meet all the maintamed nutrient
requirements of growing rabbits according to NRC (1982).

Proximate analysis

Chemical anaiyses for determining moisture, CP, CF, EE, NFE, ash and
minerals for the tested vegetable crops by-products, diets and feces were done
according to the methods recommended by A OAC (1999).

Fiber fractionation:

Newtral detergent fiber (NDF). acd detergent fiber (ADF), and acid
detergent lignin (ADL) were determined accordimg 10 Van Soest ef af. {1991},
Hemicelinlose and cellulose were calculated s follows:

Hemicellubose = NDF-ADE,
Cetlulose = ADP-ADL.
Determination of aming acids

Amino wcids composition of tested materials was determined by
Automatic Amino acids Analyzer (AAA 400) INGOS Lid. Acid hydrolysis was
carried out according 1o the method of Blok er af.. (1958},
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Determinition of Anti-nutritional factors

oxalate content was determined according to Oke (19091 lanmns were
dutermimed using vanithin bydrochioric acid method us deseribed by Bem (19713
arck saponin was determined by using the method of Shany ez o/ (19701,

Statistical analvsis

The data were statistically analvzed using GIM fgeneral linear modeds)
procedare of SAS (2000) by one-way ANOVA wecording 10 the following
stansticad model:

Xij=u~Ti—¢,

Where: K= The i observation in the 1t treatment, ¢= Overadl mean: Ti =
Trewment geoups (= 1- 1310 o) = Rasdom effect.

Stgmficant differences among treatment means were detected  osme
Dyancans mliiple range of wst i Duncan, TY9553).

RESULTS AND DISCUSSION

Chemical evaluation

Results i Table (1) indicaed that DM content of all tesied vegetable
crops by-products are pearly similar and manged between %0017 in PV and
91.9% m CH while, OM content rimged from 73.66% 15 OV 10 92.85% 1 PV,
The highest content of CP i14.17%; was recorded by SV followed by PV
{13.79¢ r] OBV (13419, CH{13400%) and CV (12.58%), on Lwe otler hasd the
lowest CP content was observed with AL (1 1L43%) respectively. These results
are i agreement with those obtained by Preston (2002): Surban (2003): Sueson
and LeVally (2007) and Abdo er af. (2007) 1t s clearty 10 motice that
legumineus by-products such as PV and GBV are very comparable 10 clover hay
andd having higher CP% content than other tested vegetable crops by-products,

Regarding o EE contem. CH ft’L‘ﬂTdﬂd the highest vatoe (4045
followed by PV (20185, SV 12029, AL (1.70%) and CV (1.12%) while. the
jowest value recorded by GBV (1.06%:).

Results in Table | noticed that the highest CF content of tested vegetable
crops by-products was recorded by CV {30.85%) and the fowest content by PV
{23.76%%) while CF content for other by-products was found o be between these
two ranees. The CF obtained of PV (23.76%:} was found 1o be higher than those
values obtained by Zewerdl ¢ al 11990 and Zewdd] (1992 (1705
[9.23% respectively). White, CF content was tound 1o he within the ringe
obtained by Gupla of af 019937 and Sarhan (2005 On the sther hasf, Stmon
arnd LeVally (2007 ‘lnd Rathy and Robert (220005 watea that pea vine hay
contiined 32 10 32007 OF comtenr The mnn;» of CF o OBY 28 10 ) wns
ol Dimeral (2003

observed te he fes than the vidiee which reenpded b 1
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Table 1. Chemical composition of tested  vegetabke crops  by-products
compared to clover hay {on DM basis),

Vegetalde crops by -prodocts

ltems { %) CH Py BV QY Cy AL

Proximate analvax 15 ):

DM 91es a0l 9T Q00T €063 RS
OM 8747 G285 70 570 7366 92.52
P 340 13.7¢ 1341 4,17 12.58 143
EE 43 28 106 202 12 170
CF 2608 2376 2RO 2670 3083 2308
NFE 4371 2 4513 Mot 29,11 S544
Ash 253 7.15 1230 123 26,34 7
Crude fiber fractions
ADF 30060 M50 BWM 3% 477 41.77
NDF 4320 4270 HO01 0 39M 5413 5249
ADL S54 70 S0 6.10 1432 689
Hemicellulose'  £3.14 8.20 a8l 6% 635 1.2
ellulose’ 2452 268 2509 260 3346 RER -3

Minerals analysis (Ve ):

L 1.5 [.20 P43 1535 1.27 t.o2
|3 023 021 019 (032 033 021
K 170 L2 ¢ 0.67 093 144

Mg .33 027 (.30 €20 0.19 0.31
Nz o, o 0.0 006 o.02 043
CH: Clover fay PV Pea vinits GBV: Green bean vines

SV Seuash vines OV Canlidvope vines AL Astchoke leanes,

L-Hemicclulose = NDF ADEF
L etk = A LE-ADL
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{34335 CF). Wiale, Kathy el Robert 120000 wated that the CF% content of
green bean straw was 2400, Preston (2002) reported lower artichoke tops CF
content {189 than those obtwned w tes present study, I is well known that the
chemical composition of these vegetable crops by-products varied according to
spectes. stages of matursy. harvest date, fovel of fertilization wxd soil,

Crude fiber fractions

Resulis in Table (11 showed that CH. PV, GBY and SV recorded suniar
fiber fractions values. whitle OV and AL showed higher values. In this regand
Nouvala er af.. (2004 oblained lower values of NDIEF and ADF for Pea vines, while
Preston {2002) reperted that pea vines hed higher values of ADE and NDF (32%
and 62%. respectively) compared with those resulis obtained vy ths study.

Concerning t0 NDEF and ADF contents of AL (32,49 and 41.279%). these
results are nearky m o agreement with those obtwned by Lindbers of ui.. [1956)
While, these results were fower than values obtamned by Preston (20029, On the
other hard. Sablam (2005) reported hower (ibwr frclionatons of AL compared
with NDF and ADF vadues of this study.

Acid detereent iginn (ADL) content of CV recorded the highest value
{14.329%) while; the lowest vadue (3549} was recorded bu clover hay, Tt was
noticed that PV, GBY, SV and AL were seardy sumibar in ADL conlent (7.7, 8.1,
610 wxd 6895, respectively). The recorded ADL value of AL {().WF’(} was
fourd to be lower than that obtwned by Sallam (2005} ww found that AL
contained 8.94% ADL.

As presented in Table {1, clover hay recorded the highest hemicellulose
vilue while CV and AL recorded the highest colfulose vidues. among all tested
materials. These results was higher than reswlls obtained by Sallan. (2605) who
found that the Jerusaters artichoke residues contained 19.639% homeellslose.

Minerals content

Results in Table (1} indivated that Ca content rnged from 1.20% in PV
e 1.62% in AL, Regarding o I? content, the values 1 Ltngcd from 0.19% in GBV
to 0L33% in OV while, PV and AL were nearly similar in P content (0.219%:),
respectively. Clover hay had the highest value of K {1.70%) compared with other
materials. Magnesium content of CH, GBV and AL was found 10 be similar.
white CH had higher Na level. In this respect. the values of Ca P K. Mg and Na
of C'H are within those ranges reported by Maertens of @/, (2002) who found that
Lucerne meal had .30, {3"‘6 007,027 and 20077 for Ca, i’ i Mg and K
Also. NRC (1977 found that alfalfa hay contained 113% Co, G24% E‘, 0124
Na and 0.29% Mo, Minerals values of PV we Tound o be simifar 1o values
repented by Preston (2002 who found that PV hay contaimed 120, 021 and
1.24% Tor Ca. P Ko respectively, Results of prnerals vadues of this present study
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are also acrced with resnits recorded by (Stnton i feValley, 2007 who found
that PV hay contiwned 1.2% Ca, 0 217 Pand E8 K.

Amnino acids compaosition of tested vegetable crops by-products.

1he essential and the non-essential amine acids composition of tested
vegetable erps by-products (PVCGBEY. SVOOV and AL are shown in Table 2.1
is clearty to notice that total amine acids values ranged from 3.20%: in CV to
1495 in PV. Pea vines recorded the highest values for either the wotat amino
acids or the essential amino acids (149 and 2.20%. respectively) among all other
veeetable crops by-products, On the other and, OV achieved the lowest values
(135 ankl 1.85%) for both essential and nop-cssentind amino acids,

Regarding to essential anuno acids, methonine was the fust lrmting
amnine acid m @b ested oatenials followed by histidine for (PV, GBV. SV and
OV and Arginin was the secomd firating anuno acid for AL

Concerning to the pon=cssential amino acids, the most shortage ammo
acid was cyvsine for wested vegetable crops by-products, Besides. the CV had the
lowest value of profine (0.09%) compared with all tested byv-products, In gencrai,
the present results of the ammo acids composiion condirm that tested vegetable
crops hy-products (PV, GBRV. SV, CV and AL) demonstrated shortage of sulfur
armbno acds (micthionine and owstine), While, such marenals have remarkably
higher amounts of acidic amino acids, aspartic and glutamic (Table 2).

These resulty are nearty in agreement with previous findings oblained by
Hussein et gl (1999} wha found than leal protein concentrate prepared from
different plant species such as alfalla atichoke, cabbage. carrol, clover and
kidnev bean comtained acceplable kevels of all easential amino acids exeept
methionine which was the fmiing araino acids for all lead protein concenlrates.
On the other hand, Carlsson and Hanezakowski {1989 who reported that feaf
protein concentrate prepared lrom pea vines contained 1.9 g per 16 ¢ N
methromne and 13 g per 10 0 Noovstine. They also staied that the best feaf
protein concentrnte with the highest protein quality was oblained from pea vine,
Furthermore, some essential acids content of pea vine protein such as valine,
feuctne and phenvlalanine were found o be better. Sevena and Bach Knudsen
(2007) found that the pea hull had higher content of Tvsine and  arginine as
essemtial amine acids and alse aspuntic amnd glumatic acid as non-essential amino
acids. Regarding o artichoke lomves, Abdo er of (20070 found that artichoke
leaves meal containg 515 and 0A429% arginin and fewcine . respectively. The
above mentioned findings reganding o leucine vadue ¥ owte simibur to the value
oldained for Teveine in the current study (0.38%:),



T FAZNET AL

Table 2. Amino acids compostion of tested vegetable crops hy-products {on

DM basis).
Hems Yepetablke crops by-produets
Py GHY SV vV AL

Total amiro acklds { 9 449 4.9 37 A | 4.21
Essentiad aniino acide (%)
Arginin 037 .31 (119 17 (113
Threonin 02 021 042 013 0.24
Histidine 004 015 0.0 010 G.ls
Esoleucine (2} 0.20 .14 .13 {14
Lewcine 042 136 (2 0265 .35
Lysine (135 033 (2 (020 027
Methionine ity (.00 000 04G (4%
Phemldalanine .26 020 019 018 0.24
Tryptophan® - - - -
Valine {128 .20 (.19 018 {126
Total 2260 19 L2 1.35 183
Non-essential anino ackds 5¢)
Alanine .36 030 023 024 L30
Aspartie sowd 047 (.45 (<43 {144 (.65
Glutamic acid 040 s 0.4 (152 039
Clyeine n24 0,25 019 (121 0.24
Proline (32 124 (.21 Y 030
Serine 020 0. .19 112 (122
Cystine 0.00 .00 (.00 .00 000
Tyrusine 0.30 .30 323 023 022
Tutal 2.2 223 1.95 L& 2
FN Fes vine GBY: Green bean vines SV S vines
OV Clanbaalupe vines Az Artichobe lcave, £ %o determit e

Anfi-mritional factors of tested vegetable crops by-products.

The resuits of an-notatonal Gactors are presented in Tuble 3. Cantadoupe
vines recorded the highest values of phvate comont (237%) and phatic acud
(2210 Onthe other harel, GBY recorded the fovest values (LR amd FAH5
respectively .
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Tabie 3. Anti-nutritional factors of tested vegetable crops by- products (on

DM busis),
Yegetable crops by-produets
Homs - - —
Py 4LBY 5V Cy AL
Phyvtate e 195 f.13 [.62 ¥ 1.5
Phytic acid <& 186 104 150 221 179
{xalate G 7N 1094 BA) QB0 &.24
TanninsSe 12X 204 077 (.98 238
Saponin % P20 22X 240 TH) a80
PV Peavines QBN Green bean vines SV Sgeahovines
OV Cantabispe sires Als Articdwbe Tepes,

Phyvtates is known o chelate several rmaneral elements, especially Ca, Me Fe. Zn
and Mo, and mterfere with their absorption and utilization. Mateos and DeBlas
{1998y supposed that phytate P is well vtilized i the rabbit becaiise of phytase
production by the microorzanisns of the caecum and recvehng of P through soft
facces and cacentrophy. Concerntig osalate content, the values were ranged from
6.24% for AL w 1098% for GBV. In this tremd (Oke, 1969} reported that
oxalates atlect Ca and Mg matabolism and react with protetns (o fonn complexes
which have an inhibitory effect on peptic digestion. Tamins content ranged from
(.77% tor SV o 2.389: for AL These results are nearly in agresment with those
obtained by Schutz er al., (2004) who reported that the total phenodic content was
approxinately 12 o/kg onadry matter basts i artichoke pomace. The presence of
trmnns foumd 1o decrease the nutritional valee of feedstuffs for non-raminant
animals by reducing retention of protein, digestibality of dry matter and metabolic
rate of gross energy as well as mhibition of digestive enzyme activity (L and
Zahang. [995),

As shows in Table (31 30 s clearly to notice that PV had the highest
content of saponin (12.70%) followed by SY (B40%), GBV (8.20%:), CV (7.8%:}
and AL (6805, In this trend Fenwick and Qakentull (19833 found that Lucerne
and varietics of pluasecfus vulgaris were the richest fevel in saponins content (56
and 87 ¢ ket dry materials, respectivelyy. Besides. areen boeans (P, vadearis) and
green peas contained (13 and 11 ¢ Kg'' dry materiais. respectively). The saponin
contentt of plants is ol sierest because dietary saponins have been shown o lower
plasrrat cholestero! concentration w several species of anteal,
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Biological cvatuation
Digestion cocfficients and nutritive values of tested vegetuble cropy by-
products.

Data n Table 40 indicated that there was no sigmificant (P<{L03]
difference betwern CH and PV and botween PV wsi GH ‘v" in the digesubiliny of
DM While, there was o significant (P=0.035) decrease in DM digestibiliny by
1212, 20009, 2828 wnd 27479 for (":B\f' SV, CV ad AL u‘\pumd\-
compared with CH Abdel-Maeid er ol 122005) reported lover resufis of DM
digestibatity for kidnes bran strss and pea straw.

It could be potteed that CH recorded the hiehiest (P<0.03) value Tor OM
droestibidity (6] 685 e wed with all athier testied vegetable crops by-produats,
Regwding o OF digestibilny, the present results showed  that there were
stgnficant decrease (P<0.03) between CH aend the all nllwriu ed vegetible crops
bry-procducts i CP dysestibility by 192402220 3573 4982 and 53474 Tor PV,
GBV. SV OV and AL respectively compared with CH. respectively, ¢ Villanude
ef al., 1998) reported that Lucerne meal recorded 60%: CF digestibifit, BE
digestibsiity of CH recorded the highest (P<0.05) vadue compared with all other
vegetable crops by-prowducts.

Results of CF digestibility indicated that CH achicved the haghest
{P=0.05; value (45.58%) compared with the other tested vegetable crops hy-
products. However, OV recorded the lowest (P0.053 value (277 3%y among all
lested matcrials, Meantime, there were no significaant differcnces between PV,
GBVY and SV in CF digestibifity. Gidenne and LeBas (2002} confirmed that the
divestive heatth of rabbit s dependant on the fevel and guality of lignoceliviosic
content of the diets and mcorporating {iber sources rich in digestible fiber in the
rabbit feeds covers a double interest. Digestible fiber is highly ulilized for growtly,
and they unprove the digestive bealth of the wnrmad as a results of ther kich
drgestibility
Concerteng 1o NFE digestubaduy, rwosalis stated  that GBY and PV
recorded the highest (P<0.05) vatues of NEE digestibility (Table 41, These results
were partially sunilar to those reported by Abdel-Mawaid er al., (20051 who found
that the NFE value of Kidney bean straw was 738770 and pea straw was 69,487
while, GBY had 3.06% digestitality coefhcient respectively.

Nutritive values of tested PV GBY. SV VL and AL compared with
clover hay as showa i Fable (4), Analysis of vanance revealed that sigmifiicant
differences were detected amonyg ali tested vegetable crops by-products. Clover
hiy and PV recorded the highest (P=0.05) TDN and DE vidues compuared with adf
vepetable by-products. Meantimie. there was a sinmficant decrease (P<00.05} in
TN and DE Tor SV, OV and AL while, there were significant (P<0.05)
dittferences between CH ad other tested vegetable crops by-products iy DO
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Table 4. Digestibility coeflicients and nutritive values of tested vegetable
crops hy-products. '

Hops Vegetable erops by-products

i) CH PY  GBV SV Cv AL #5E
Diigestibility coefficiens

DA U7 AR A1V 3ARY SSOE ST LT
OM 61LOF  SETIM A6l 4S B4 4340 1A
P 08 57200 ss100 43S ass 0 s 2R
EF TERY 6567 6404 o0sY o020 TR 08
CF R 'R € LR W CE LR S Y L # 0t M ¥ S = S B
NFE HOST 6027 7139 o320 @T7IY 3T 09

Nutritive vafues {on DM basis)

TDN SELI9Y Sa6r SROT 49055 3oet 4303t 0%
neP Qg40* TRUY e ad5 447¢ ielt 027

DE* (Keabkg) — 2333%  2507* 2254 2473 oY 106 2314

it b= Means mthe <arme ey vath defterent superson pare S onnfant]y deflorenl [Pty
=Rk kel ke = TEN X 243 aoconding 1o Schnender and Flatt ¢19753,

{lover hay recorded the highest IDOF value. On the other hand, Al had the
fowest (P05 DCP value (3.619%), hwionficat differences were observed
betwesn PV and GBY {Takle 4.

The recorded fow DCP value of AL could be amnbuted to polyphenalic
eompounds i oartichoke feaves, These results are confurmed by Hutsman and
Tolman (1992 1 whe reported that pohwphenolic compounds considered as an anti-
nutritional factors that have a depressive effed on protan digestion and utilization
i addition 1o cdhgestion of carbohyvdrates, Makled et al (2003) reported that the
addiion of tannic acid o rabbit dicts siemficantly decreased all disestibility
cocfficients of the nutricnts of the dicts supplemented by either 8,25 or 030 %
tammne actd and afso shoswed the sarse rond of decreasing the nutrtve viducs of
feed wcluded tanme acid 10,2539,

[ thies respect, vesults of TN of CH e nearhy i agreeient with those
oblained by Abdel-Magid er af.. 120051 who reported that clover ay bad 56,3977
TENN, On the other hand, DT of OH i the preseat stedy is higher tha those
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found by the same authors who found that DOP of dover hay was 7.79%. The
findings of this present study are also in agreement with Villamide e7 /. 12003)
whe found that alfadfa mead had 9309 DUP valee when ovaduated by rabbns,
The findings also revealed that TDN of pea vines were fess than those reported by
Stanton and Levatley (20071 who found that pes vine hay had 390% TDN,
while, Preston (2002 stated that pea vines hay contained 60% TN, Values of
TDN i GBY (34.38%) were found to be fess than those reported by Gupta er ai.
{1993} who reported that cull beans (Phaseolus videaris) contained 629 TDN
Preston, (20027 found that the antichoke tops contained 1% TDN which showed
higher value than those recorded i this present study (49,34,

Regarding to DE valucs, resalts showed that DE had the same tread of
stgmficance as TDN for clover hay compared with other fested veoetable crops
by-produets materiads. In this connecuon, Villamude of ol (19980 reponed tha
Lucerne meal had 7.4 M DE &g While, Stanton asd Lovalley 2007) Towrd that
pea vine hay had 1,18 Mead / Ib DE.

Conclusively, ot couid be concluded that these tested vegcrable crop waste
by-products (pea vines, Green bean vines and Squash vines) as compared with
clover hav shows the possibiity of using these foed matenals as suitable non-
conventional by-products in replacement of clover hay & certain levels
growing rabbit diets,
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