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Introduction: Large parts of Iran have a dry and semi-arid climate, which is why opportunities for fodder
production in the country are limited. Providing feed from agricultural by-products, including potato vines, can
be considered a suitable option to compensate for the limitations of traditional feed (e.g. alfalfa). Ardabil province
has about 15-20% of the country's potato cultivation area, and with the annual production of about 800 thousand
tons of potato tubers, it ranks second in the country. Therefore, there is great potential in this province to produce
by-products related to potatoes. The present study was conducted to investigate the possibility and effect of
replacing potato vines with regular forage in the diet of pregnant sheep (during the last 45 days of pregnancy).
Materials and methods: In the first step of this research, the chemical compositions of alfalfa hay and potato
vine including dry matter, organic matter, ash, crude protein, crude fat, neutral detergent fiber (NDF), and acid
detergent fiber (ADF) were determined. In the next phase, 210 pregnant Moghani sheep were randomly assigned
to seven treatments with three replicates and 10 sheep per replicate. In addition to the control treatment (pasture
feeding), six treatments with different levels of potato vine (zero, 16, and 32%) were used in two food forms,
mash and complete block. The mentioned diets were given to the animals in the last 45 days of pregnancy in the
amount of 500 grams during the night feeding time. It should be noted that lactating ewes were not subjected to
any treatment after lambing and the effect of an additional feeding period on milk production was examined after
three months of lambing.

Results and discussion: According to the results obtained, the percentage of dry matter, crude protein, crude fat,
gross energy, and ADF in potato vine was not significantly different from alfalfa feed, but the NDF percentage in
potato vine was lower than alfalfa and its ash content was more than alfalfa (P<0.05). No significant difference
was observed in the amount of dry matter digestibility (DMD) and dry organic matter digestibility (DOMD)
between the potato vine and alfalfa hay. Ewe weight gain during the supplementary feeding period was influenced
by different treatments (P<0.05). A similar pattern was observed for other traits such as ewe weight after lambing,
birth weight of lambs, weight gain before weaning, and, weaning weight of lambs. In the current study, the
examined traits in sheep that were fed with complete block showed better performance compared to sheep fed
with mash. In this feeding method, animals are not able to choose due to the uniform composition of food, which
leads to a uniform effect on the rumen and thus reduces the fluctuation in ammonia release for more efficient use
of non-protein nitrogen. Complete block feeding is an efficient method to increase voluntary feed intake in
ruminants. It also improves nutrient utilization by stabilizing fermentation in the rumen. The increase in birth and
weaning weight in lambs whose mothers were fed complete block diets showed that the use of supplementary
feeding in the last weeks of gestation of ewes, when carried out appropriately, leads to improvement in fetal
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growth and proper development of the mammary gland, and increase in birth weight of the lamb and milk
production. The different treatments have a significant impact on the amount of milk production so that the
average daily milk production throughout the lactation period was lowest in the control treatment (without using
any nutritional supplements) and highest in the block feeding treatment at 16% Potato vine. The results showed
that using the complete block produced a higher profit compared to the mash.

Conclusions: Based on the results of the present research, the use of 16% potato vine as a replacement for part of
the usual fodder in the form of a complete feed block resulted in profitability in the nomadic sheep farming system.
Given the cheap price and availability compared to alfalfa fodder and wheat straw, especially in drought conditions
and poor pastures, its consumption is economical.
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Table 1. Ingredients and chemical composition of the experimental diets

Diet 1 Diet 2 Diet 3
Ingredients (%)
Alfalfa hay, chopped 32.00 16.00 0.00
Wheat straw, chopped 8.00 8.00 8.00
Potato vine, chopped 0.00 16.00 32.00
Sugar beet molasses 10.00 10.00 10.00
Barley grain 33.00 24.40 17.50
Wheat bran 6.00 6.00 3.00
Soybean meal 5.00 9.60 13.00
Cottonseed meal 4.00 8.00 14.50
Vitamin and mineral supplement’ 0.50 0.50 0.50
Dicalcium phosphate 0.50 0.50 0.50
Calcium carbonate 0.50 0.50 0.50
Salt 0.50 0.50 0.50
Nutrient composition
Crude protein (%) 12.71 12.72 12.72
Metabolizable energy (Mcal/kg) 2.19 2.17 2.15

* Provides per kg of mixed ration: 975,000 IU of vitamin A, 750,000 IU of vitamin D3, 1,800 IU of vitamin E, 143.0 g of Zn,
76.0 g of Mn, 48.6 g of Cu, 19.5 g of Se, 18.4 g of Fe, 8 g of Ca, and 1.3 g of Co.
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Table 2. Chemical composition and digestibility of alfalfa hay and potato vine used in the experiment

Item Alfalfa hay (Mean + SD)  Potato vine (Mean + SD) P-value
Chemical composition

Dry matter (%) 94.54 £ 1.30 93.12 £ 0.40 0.136
Crud protein (%) 14.32 £2.02 13.52+1.56 0.504
Crud fat (%) 2.40 £ 0.60 1.80 £ 0.38 0.097
Ash (%) 12.34 +2.82° 17.12 £2.18? 0.017
NDF (%) 33.66 + 3.69? 22.22 +2.40° 0.0005
ADF (%) 31.26 £4.93 26.30 £ 2.86 0.088
Gross energy (Kcal/kg) 4089.00 + 876 3366.00 + 135 0.105
Digestibility parameters

DMD! (%) 58.67 59.25 0.180
OMD? (%) 55.98° 62.58 0.013
DOMD? (%) 49.78 48.13 0.12

! Dry matter digestibility
2 Organic matter digestibility

3 Dry organic matter digestibility is the proportion of the organic matter in the digestible dry matter that can be digested by an

animal.

b Different superscript letters within the same row have significant differences (P<0.05).
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Fig. 1. Gas production trend of alfalfa hay and potato vine at different incubation times
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Table 3. Results of gas production test of potato vine and alfalfa hay at different incubation times

Item 2h 4h 6h 8h 12h 24 h 48 h 72 h 96 h
Potato vine 5.00° 8.75% 13.08* 17.252 23.77* 33.73* 45.04° 49.89* 52.14*
Alfalfa 3.38° 5.66° 8.06" 11.60° 18.09° 32.242 45.142 49.922 51.64*
SEM 0.38 0.60 0.79 0.94 1.03 1.02 1.22 1.29 1.35
P-value 0.0001 0.0001 0.0001 0.0001 0.0001 ns ns ns ns

b Different superscript letters within the same row have significant differences (P<0.05).
SEM: Standard error of the means. ns: Non-significant
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Table 4. Traits related to the weight of lambs and ewes (kg) in different treatments

Ewes Lambs Weanin
. . Birth weight Weaning  Lamb birth Saniig
Ewes weight weight . . . . weight of
Treatments . weight of  gain from  weight of  weight per
gain after . i lamb per
. lambs birth to lambs ewe >
lambing . ewe
weaning
Control 2.20¢ 47.76¢ 3.67° 17.33¢ 21.00¢ 3.774 19.55°¢
1 3.86% 48.96 5.04¢ 19.46° 24.50° 5.34b¢ 25.73%
2 3.40¢ 49.63% 4.05° 18.95° 23.00° 4.26¢ 22.13%
3 2.469 48.43¢ 4.79¢ 18.92° 23.71%¢ 4.87° 22.92%¢
4 4.36% 50.76° 5.41° 21.72* 27.13 5.46% 26.90*
5 4.732 52.16* 577 21.89* 28.66° 5.96 27.78
6 2.634 48.66 4.49¢ 19.41° 23.90% 4,99 23.16%
SEM 0.21 0.43 0.09 0.35 0.34 0.20 1.25
P-value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Treatments: Control: Only grazing in the pasture, 1. Complete mash feed consisting of 40% common fodder of the region
(wheat straw and alfalfa) and 60% concentrate, 2. Complete mash feed with 16% potato vine + 24% common fodders and 60%
concentrate, 3. Complete mash feed with 32% potato vine + 8% common fodders and 60% concentrate, 4. Complete block
feed consisting of 40% common fodders and 60% Concentrate, 5. Complete block feed with 16% of potato vine + 24%
common fodders and 60% concentrate, and 6. Complete block feed with 32% of potato vine + 8% common fodders and 60%
Concentrate.

! Total birth weight of all lambs divided by the number of ewes examined.

2 Total weaning weight of all lambs divided by the number of ewes examined.

4 Different superscript letters within the same column have significant differences (P<0.05).

SEM: Standard error of the means
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Table 5. Average daily milk production (g) in ewes of different treatments in the first three months

. . Average daily milk Average daily milk
Average daily milk . . .
Treatments . production (second production (third month)
production (first month) month)
Control 138° 210° 1964
1 161° 230° 2160
2 171% 240P 215b¢
3 157° 225° 2084
4 186° 2552 225°
5 1812 2582 253%
6 158° 2542 227°
SEM 6.01 4.80 5.06
P-value <0.0001 <0.0001 <0.0001

Treatments: Control: Only grazing in the pasture, 1. Complete mash feed consisting of 40% common fodder of the region
(wheat straw and alfalfa) and 60% concentrate, 2. Complete mash feed with 16% potato vine + 24% common fodders and 60%
concentrate, 3. Complete mash feed with 32% potato vine + 8% common fodders and 60% concentrate, 4. Complete block
feed consisting of 40% common fodders and 60% Concentrate, 5. Complete block feed with 16% of potato vine + 24%
common fodders and 60% concentrate, and 6. Complete block feed with 32% of potato vine + 8% common fodders and 60%
Concentrate.

d Different superscript letters within the same column have significant differences (P<0.05).

SEM: Standard error of the means
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Table 6. Effect of different treatments on the income derived from the use of complete feed per ewe (Rials)
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Control 16.32 - 19.55 - - 0 -

18.78 246 861000  22.13 2.58 4773000 5634000 2065500 3568500
17.70 1.38 483000  22.92 337 6234500 6717500 2066625 4650875

AN N W=

17.70 1.38 483000  23.16 3.61 6678500 7161500 2066625 5094875

18.28 1.96 686000  25.73 6.18 11433000 12119000 2043000 10076000

19.98 3.66 1281000  26.90 7.35 13597500 14878500 2043000 12835500
19.18 2.86 1001000  27.87 8.32 15392000 16393000 2065500 14327500

Treatments: Control: Only grazing in the pasture, 1. Complete mash feed consisting of 40% common fodder of the region
(wheat straw and alfalfa) and 60% concentrate, 2. Complete mash feed with 16% potato vine + 24% common fodders and 60%
concentrate, 3. Complete mash feed with 32% potato vine + 8% common fodders and 60% concentrate, 4. Complete block
feed consisting of 40% common fodders and 60% Concentrate, 5. Complete block feed with 16% of potato vine + 24%
common fodders and 60% concentrate, and 6. Complete block feed with 32% of potato vine + 8% common fodders and 60%
Concentrate.

* The milk price for each kilogram was 350000 Rials and the price for each kilogram of live lamb at weaning age was 1850000
Rials (based on the price of 1402).

** The price of potato vine for each kilogram was 10000 Rials (based on the price of 1402).

*** The financial benefit from the use of supplementary feed was calculated based on the difference .

of the cost spent on supplementary feeding from the sum of the income from the sale of extra milk and live lamb (kg) compared
to the control treatment.
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