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Table 1- Ingredients and chemical composition of experimental diets of ewe

diets
Ingredients % Control 20%o potato plant 40% potato plant
Potato plant 0.0 20.0 40.0
Wheat straw 40.0 20.0 0.0
Barley 33.0 33.0 33.0
Wheat bran 10.0 10.0 10.0
Soybean meal 7.0 7.0 7.0
Corn 7.0 7.0 7.0
*Mineral-vitamin
supplement 1.0 1.0 1.0
Oyster shell 1.0 1.0 1.0
Sodium bicarbonate 0.7 0.7 0.7
Salt 0.3 0.3 0.3
Chemical composition
Dry mater (%) 87.17 87.17 87.17
Metabolizable energy
(Mcalkg) 2.27 2.27 2.27
Crude protein (%) 10.97 11.53 12.09
Neutral detergent fiber (%) 47.87 43.59 39.31
Acid detergent fiber (%) 24.39 22.59 20.79
Fiber crude (%) 20.91 12.14 3.34
Calcium (%) 0.91 0.91 0.91
Phosphorus (%) 0.40 0.41 0.42
Ash (%) 6.67 6.27 5.87
Ether extract (EE) (%) 1.56 2.48 341

* Each kg contained: Vit A, 10000001U; Vit B3, 250000 IU; Vit E, 3000 1U; Ca, 100mg; P, 30000mg; Mg, 32000mg;
Mn, 10000mg; Zn, 10000mg; Cu, 300mg; Se, 100mg; Fe,3000mg;Co,100mg; Monensin,1500mg; Antioxidant (B.H.T)

100mg.

OS5 a5 G555 G5y Ol walae 5l
Obad slads, slass 5y (Slel o5b S Hs (o oyl
(Poras Saa sole Ghee ad walas Sl 8L
GoSeoll 5 8550 sl 055 5 Bloss GOy ol 3l

s dalae SHsA i oy

3o 3l 9o auda Culsls (5 yaS0 jludl
S sdie ulse ool ana culls (o a3l (6l
it solieal Vel Lo Jslasl SiS Al S,L
Sk Do ¥ oae sk Lo (VAW KL 5 OIS o)
L oote 58 3 sad oslpeas s (Gbe)]
Ll o psiae oS Ver s Sy bplie
OF oo 5 WBNS sy (Siadly G5LL L8 (et
N8 03308 (sl a0 =Y Sugs s s G |

Sl JT sobs (KA sule s o O i saly

> sl o ladigad A subed o Jslasl

1 Asid Insoluble Ash

adiy aySlas (g 80 Hladl
59 550 o8 obedl gl o soliiad uhse slas e
J‘)B LAAJ:\Jl:\L‘JA)JAL ¢ C}LL—UJG\JA/\C.\LL—U
o2 sl ShsA saladl 4 sad saly SIysa o8 L
SSrae ShHsa ad oS 5 (O Suo o L9l
oA (sl sad saly SIHA GRS Sl ) Al
o mla.o ‘ald ULA.A da :)\9‘) )\93“- é._\:sl.oujl_) 9 ‘z‘d
plo o8 (B as SIHsa Sk 5l 55 Hlas 58 Sk
)‘dﬁ.ﬁ J.lf“}é‘ C);.L\%AA .._\id‘)g ‘L}.A.ulAA &y 94 JJIQ B
‘A‘J Y] )PTU"E' uuLul > LA‘A‘J “© sad suly ‘S‘JP
oo alo S aS (ghbas il padidie a5 9
— SLasa S a S Y 5 1S Gl Gu lsie S,
B Jloo Omed ol suly Slalbdl als SIHsa eusl
aelas M J‘ ) sl Sogeds by 9d (5‘.@34‘ k)
b K o se Jlaass J Sl Sl soliinl b S S



¥V YL 0I5 Gl e )3 lneSs 5 g5 slbdominl b olgieis lB) ein bl ) 5 Slas yr rejim Sgr sSele 86 sy

pha Lo OSS Gsedl Gk ) ljles oSSk

W dawlio ws a0 (55l S
dl oo ) ot pob ool o sl soliil Jas
Yij = u +Ti+ €lj

JS‘ =U ‘f“‘ J J“)S o f“ | saaliis J‘.\lo = Ylj
A1 1SS sl Slas 4 b g s

S g gl

Woes Siho Wge 9 basd Olus S g ySe)lal
(e i

SLS 5 @oSesll Ginles] s ) ola oledi)
Vodsss o9 Paedons G siie dlse 5 pband
Sl 3 e sad (3,18 € Lsbolea ol susl
(A sole (KA sole Jolid oo G olant
say g 5o Jolasl SL 5 ala psa pla 0855
Ol3e (VAR0) Laxe (Riad s s s,S3lsl B2
Saa Ko el ald g AVE |, Sad sbs
S Y als ooa e e VO/NE ) Sy
09 S YEAY/Y 1 T ald (5550 5 YUY ala
Olaile Oigas 50 GIS Sd sule o SIS a
S AR ala G Gloae (Yoor) OlLKaa
el 1, Y- NA LS 5o/ ala pon VAT A
slbasd SLSS Gl (Y+8) adl Lasd wuS
ala 550 AVYVY KA soble Sl ) e do oLS
ald 2o Nofo ald SLNAE/VO ald (55 g XYY
OblKea 5oy S (3,15 VA/AY I, usla o
S sale Glyse €S wu S 2el 5 pa b 4o (Y- - 0)
2o VoY ald Sl NVe/o Y ala iS5 AoV
A el ey sLS Y1/ 0 JLuSA 5 YA Bl
5 AeSA (B afagd o Jolasl G okl
el sad GBI VY 5V €Y S5 G Ak ooe

23 S g (sdhe 8l ge Olhae L(VAVO LIS 5 H8l)

g 09) 9 (Yoo AOAC) lagss, (el
s Gl (1440

W ihe Wge 9 brand Olus S g ySe)lal
(e i

Jold (Fuodomn S (obiasd SLS 5 Glhae Gxigen
GBLI 5 alh o alh 8 55 T sule (S3A sule
A (558851 BA sa sl o Jslasls

Jeadis HL8) (s S sl

Cosats Hleaan 55 Ghale)T s)50 AT 555 99 o9
A (5885l el Y cae b (sl cullad o
Olo8 Ly cad las s cels Y8 oae 0 YV S5, Lo
0% Ol s oleads (Guoss sladaiwl s 5w S
2R L by oot ABs 0 e (Sl dlals
Galy el 30 el sy o Lo cullas ] <l
Sootila clela b Lo gl ala gl acd
(Yoo A OLISea  saal)l) wa S a5 sualine

=9 sladaiw | B (5 80 5l

slaainl b ofeslil oga a3 oS
S salhe Ve glaaeds GialeyT AT 555 59 Ssa
8 S olias) s sule 51 soldin) o 9 oS Wy
NC PR PIRCR SV o sols S o sal
488 Ve oae w0 X Ve a0 o ladd ) a8
SSHE aulie ol sk Ble @ olalas gl
b g G gloosh 030080 (JasiulS wysralig 3
Sl Logsesl ool ol slaas
A g8 5lal 5 LT 4l

lasasisi PH (5 ySo jlul

o)l AT @ida Lo gl PH (5, Selal sl
om0t 55,8 WA ey ) oliinl b St uls 45 5
o 5 PH dagiie i ple 51 oS0
—o il Jlaaas Sl i PH b 5 4lalidls s
Ak a5 oS

L (Y- +7) 4/) aaeas SAS i3580 55 51 suliieal b Lasals

Oiged ad JalaSsoial GLM a5l soli



YV Lo /¥ o)lass YV Al / sald pole (cla yimgly ay i

9 298 ool o YA

aAy&QM%pgw‘Aaauée&SalS
L o solon slaph (2138 s 5o Sl
S I8 e K weje V6 pbhe B pul wdy,
i oIS Jol el)y olula b o35 asle uKila
—o Bloss 058 LRI Gines 5 SIS sule
L oSeu gaadllae 5o (Y0 o,1Kha 5 KilaS) o g
2 686 s S L LA shdalise Sl
a8 5o obuds 5 SHd Uas ok wl s
Oxiaad (VAAY 51K 5 els) wis sualine (liila
el slat anS o€ A3l o el sud (el
RSB eomd Gl e 59 anim 3B sk
)\59:) P 91 RV L&‘:‘J S‘J\}& S o (5)‘4‘_5_\3.0
oSG < wuls Hlas (YY) LK 5 o5 geulid
P osbadlu S 50 K o518 pom G 5 8lS
é&iL;)JTJAédJQSCﬁl:\JJL;LA)LAf:MMC&m
Gl dlse paa ol 5 G, OOs Ol e
Cipae S wa S SIS Lag] faines oSS alal
Ost S 5 olS gola e Lo Ladll £ SIHa
Son eimle 3T 5o el ol pae GualS 1K 555158
adsn OuS G0Sla b (YVA) OlKea 5 sgo(sians
suls JJ.A.AA UI-.MSL.\ ‘)’;.m U.L:.; Syl o
u)\,);&)j‘ugleu}“dc;ua)f;\saéﬁbujw&ia
Ol oinen Lol ol iuledT o) 50 Ll 5o Las s
pdi€ oIS el (I3 L SIH A S pas ralS sl
o oy gl SBLll mlacs GEal58) 5 WIS e 8 9
paS 3 © e 55518 G paS BlS B yuns

LS.)‘Ju-.‘M o\,l_?ﬁ S _3)*:\4...»\9 dad g dad GJJ‘JA

(shaae bl pd (S5 Slio pad 4 Gy diple 5a
ol it il & 4, cand y cublays dla e
e (53] s o (Yo r4) ollSas 5 LBl
Lodads o o5 el dple Blias ol
SaSA lose wides £ (80958 5 (B slagh s
Moo s 4 alh por o pls OB s

S SIS A S ANY

Table 2- Ingredients and chemical composition of
the potato plant

Chemical composition %
Dry mater 89.17
oM 13.13
EE 5.33
NDF 63.33
Crude protein 6.84
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Table 3. Effect of different levels of the potato plant on performance of ewe

Treatments
Parameter Control 20% potato plant 40% potato plant SEM P-value
Initial weight 27.57 28.75 29.78 0.81 0.1884
Final weight 31.75 32.73 32.15 0.97 0.3763
Dry matter intake (g/d) 752.172 751.25° 809.542 7.13 0.0001
Daily weight gain(g) 149.41 142.26 155.95 27.02 0.9381
Feed conversion ratio 5.95 5.92 5.80 1.22 0.6663

Values with differing letters within the same column are significantly different (P<0.05).
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Table 4. Effect different levels of the potato plant on nutrient digestibility (%) of ewe

Nutrients, % of DM Treatments
Control 20% potato plant 40% potato plant SEM P-value
Dry matter 74.52 82.80 84.99 4.61 0.3161
Organic matter 46.30° 49.88% 62.56% 2.56 0.0163
Neutral detergent fiber 58.00 58.67 63.67 5.86 0.7697
Values with differing letters within the same column are significantly different (P<0.05).
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Table 5. Effects of different levels of the potato plant on Ruminal behavior (min/day) of Ewe

Treatments

Parameter Control 20% potato plant 40% potato plant SEM P-value
Eating 359.83° 351° 380.172 6.51 0.0183
Rumination 223.84° 244,502 243.83? 3.91 0.0027
Chewing 583.67" 595.50? 6242 8.88 0.0167
Resting 856.33% 844.50° 816° 8.89 0.0167
Values with differing letters within the same column are significantly different (P<0.05).
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Table 6. Effect different levels of the potato plant on blood parameters (mg/dl) of Ewe

Treatments
Parameter Control 20% potato plant 40% potato plant SEM P-value
Cholesterol 60.67 51.33 48.33 4.46 0.2116
Triglyceride 19.00 20.00 21.67 3.22 0.8465
Glucose 65.33 64.33 75.00 497 0.3218
Urea nitrogen 55.21 62.27 59.71 5.88 0.7103
HDL 27.00 26.00 27.00 1.98 0.9211
LDL 21.67 17.33 17.67 2.51 0.4544
VLDL 3.67 3.67 4.33 0.74 0.7745
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Table 7. Effects of different levels of the potato plant on ruminal parameters of ewe

Treatments

Parameter Control 20% potato plant

40% potato plant SEM P-value

pH 7.17 7.13

6.87 0.15 0.3601
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Introduction: Increasing feed costs and the need for rations based on locally available feedstuffs
has shifted nutritionist’s studies to unconventional feedstuffs for ruminants (Lashkari et al 2014).
Considerable quantities of crop residues by uncommon agro-industrial are generated every year in
most developing countries in the tropics and subtropics. Most of the mentioned crop residues are
suitable for feeding livestock; however, because of lack of technical-know-how they are considered
as waste and are disposed (Salehi et al 2014). Using crops by-products led to some advantages such
as participating in solving the problem of feed shortage, decrease the cost of feeding and alleviating
the pollution problems (Gaafar et al 2014). By-products from the agro-food industry are of
increasing importance, which can alleviate part of feed scarcity and thereby contribute to produce
cost-effective animal products (Grasser et al 1995, Valizadeh and Sobhanirad 2009). One of such
alternative feedstuffs is the sweet potato vines which produced and left over after harvesting and
can remain green during a long period and it is also valuable forage for ruminants and other
livestock species (Giang et al 2004). Sweet potato is a tropical crop of a relatively short vegetative
cycle the tubers of which are usually employed for human and animal consumption (Zereu et al
2014). The vines of potato are one of these promising by-products, which have great potential to
replace fodder in ruminant diets. Potatoes are one of the world’s most important food crops with an
annual yield of 365 million tons worldwide (FAO 2013). Nutritionally, sweet potato vines are a rich
source of protein, fiber, vitamins, also had moderate to good quantities of all the essential amino
acids, the DM content of fresh sweet potato vines was 11.9% and crude protein was 19.8% of DM
(Kebede et al 2008). Etela and Kolio (2011) reported that sweet potato vines could be used as an
alternative supplementary feed for calves and small ruminants dry season and can be fed to dairy
cattle as well (Ashiono et al. 2006). Correspondingly, there is a large quantity of potato vines
produced annually (38-58 tons/ha), which could be used as animal feed (Parfitt et al 1982).
However, considered as waste, potato vines are often removed and destroyed some days before
tubers are harvested (Nicholson et al 1978). Parfitt et al (1982) reported that potato vine silages can
be used safely in the feeding of ruminants. Most data in the literature on the using potatoes in
animal feeding are generally limited to potato tuber or its other by-products from agro-alimentary
industry (Rooke et al 1997). This is due mainly to their glycoalkaloid content, which is toxic to
mammals (Morris and Lee 1984, Walker 1997). From limited data on ruminants, the toxic dose of
a-solanine (one of the main components of potato glycoalkaloids) has been reported to be 225
mg/kg body weight for sheep (Konig 1953). Although animals are considerably less susceptible to
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glycoalkaloids than humans (Friedman et al 1997), fresh potato vines with glycoalkaloid content of
60-300 mg/100 g dry matter may be harmful to ruminants when fed in large quantities (Nicholson
et al 1978, Parfitt et al 1982, Walker 1997). However, processing such as air-drying or ensiling of
potato vines may reduce their glycoalkaloid content (Nicholson et al 1978), potentially making
them safe to be used in ruminant nutrition. While the nutritive value of potato tuber or its by-
products from the agro-food industry, as animal feeds, has been documented (Rooke et al 1997).
This experiment was performed to investigate the effects of different levels of potato plant on
performance, digestibility, ruminant behavior, blood and rumen parameters in Dalagh ewes.
Materials and methods: For this purpose, 18 Dalagh ewes weighing 29+ 2.8 kg were used. This
experiment was carried out in a completely randomized design with 3 treatments and 6 replications
with percentages of zero, 20 and 40%, respectively, replaced with potato crop waste instead of
straw. The animals kept in a separate pen individually in animal research farm of Gorgan University
of Agricultural Sciences and Natural Resources, Gorgan, Iran. Growth performance data were
analyzed as a completely randomized design using the general linear model (GLM) procedure of
SAS software (SAS 2003). The duration of the course was 35 days include 7 days adaptation period
and 28 days experimental time the ewes were fed twice daily after weighing at 8 am and 4 pm.
animals were also held in individual cages and had free access to water. Diet digestibility was
measured by acid-insoluble ash estimation as internal marker in the last 3 days of the experiment
and blood and ruminal fluid samples were taken on the last day of the experiment.

Results and discussion: According to the results, there was no significant difference between the
experimental treatments in terms of daily weight gain, final weight and conversion ratio (P <0.05).
So that the treatment containing 40% of potato plant had the highest feed consumption among the
treatments. However, there was a significant difference in feed intake between experimental
treatments. There was no significant difference between the experimental treatments in terms of dry
matter and neutral detergent fiber digestibility (P <0.05). The highest digestibility belonged to
treatment of 40% of potato plants. Organic matter digestibility was affected by experimental
treatments. There was a significant difference between the experimental treatments in eating,
ruminating and chewing and resting behavior (P <0.05), so that with increasing the amount of
potato plant, chewing and ruminating behavior increased and the resting amount decreased. Also,
different levels of potato plant had no significant effect on blood and ruminal parameters.
Experimental treatments could not significantly affect the pH of ruminal fluid.

Conclusion: Considering that the results of this experiment show that the use of different levels of
potato plant significantly increases the digestibility of organic matter and also improves the
digestibility of dry matter and insoluble fibers in neutral detergent and it also significantly increased
the dry matter intake. Based on the results of this experiment, up to 40% of the potato plant can be
used to feed the ewes.
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