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Treatments: 1- Corn grain without Fennel, 2- Corn grain with Fennel, 3-Barley grain without Fennel, 4- Barley grain with Fennel

(P<e/e0) wiieaa g LT e slis sl,ls slite yus 5L codle b Ciuay 4 alacl

Means with different superscript in each row are significantly different (P< .0.05)
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Table3- Effects of Dietary treatments on milk yield, FCM and milk yield efficiency (kg/d)

P Values Treatments Sl
xGrain fennel Cffi'n” SEM 4 3 2 1
0.084 0.0001  0.742 0.025 183 173b 1882 1.70° Daily Milkyield (kg)<lss, s s
0.148 0.0088  0.428 00192 175® 172® 1803 170% A% FCM_im smsut b oudwls
0.002 0.0001  0.344 0.365 7590° 73.04¢ 77.662 71.99¢  Milkyield efficiency (%) oL,

AL L s £ LS G s T ALL b aod ¥ Al g @od ) lasles
Treatments: 1- Corn grain without Fennel, 2- Corn grain with Fennel, 3-Barley grain without Fennel, 4- Barley grain with Fennel
(P<e/-0) witiua s Lol o slis slols @sliie G oYL codle b s,y a slael

Means with different superscript in each row are significantly different (P<0.05).

(380 09 pUSSLS 9 0o 3) Subslge SLaGs Susd g yacd S 5 g (ulialo 3T (LA jlasi 51 =¥ J gua
Table4- Effects of Dietary treatments on milk component percentage and production (kg/d)

P Values Treatments o

fennelxGrain  fennel Graintype ~ SEM 4 3 2 1
Milk Component: (/) ,oi oL 3
0.604 0.004 0.516 0.071 371b 3.95hb 3.72b 4.04a 2 Fat
0.633 0.174 0.431 0.040 3.47 3.43 3.52 3.44 o 5 Protein
0.445 0.062 0.720 0.054 5.24 5.17 531 5.15 55XY Lactose
0.557 0.215 0.687 0.223 12.94 12.78 13.17 12.74 aala ol se US Total Solids
0.340 0.191 0.634 0.283 10.11 9.99 10.26 9.57 o2 oub el ol se SNF
Daily (555 53 p5) wliss s
Prodiictinn (a/d)
0.515 0.777 0.391 1.288 67.83 68.33 69.88 68.62 2o Fat
0.040 0.0001 0.216 0.724 63.50 59.34 66.24 58.54 o g, Protein
0.019 0.0001 0.369 0.980 95.95 89.44 99.76 87.49 555y Lactose
0.081 0.0003 0.442 3.847 236.86 221.09 247.66 216.52 aels ulge S Total Solids
0.111 0.003 0.815 5.042  185.01 172.88 192.83  162.63 o2 Osb ela ol ge SNF

SLOL L s £ LS Osws s ¥ OLSL L LY Gl G @53 Y lajlas

Treatments: 1- Corn grain without Fennel, 2- Corn grain with Fennel, 3-Barley grain without Fennel, 4- Barley grain with Fennel
(P<e/0) witiua g lel o glis slols @glite s oYL ciadle b o,y o olael

Means with different superscript in each row are significantly different (P<0.05).
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Table5- Effects of Dietary treatments on apparent nutrient digestibility (%)

P Values Treatments sl
fennelxGrain __ fennel  Grain type SEM 4 3 2 1
0.155 0.713 0.956 0.266 64.72 65.03 65.15 64.63 KA ss0ls Dry Matter
0.168 0.701 0.516 0.461 67.04 67.93 68.08 67.54 ST ssale Organic Matter
0.554 0.477 0.873 0.597 63.82 64.63 64.09 64.17 ala 545 Crude Protein
0.096 0.707 0.599 0.317 72.65 73.13 73.08 72.36 als 2 Ether Extract
0.223 0.414 0.179 0.479 52.14 51.92 52.21 53.26 (so s 9 Jslasls LI NDF

GLOL L s £ Lol G sa ¥ GLOL L oL Y GLHL Gaw ©u3 ) lasles
Treatments: 1- Corn grain without Fennel, 2- Corn grain with Fennel, 3-Barley grain without Fennel, 4- Barley grain with Fennel
(P<e/-0) witiua s Lol slss slols @ slite G oYL cadle b i,y a slael

Means with different superscript in each row are significantly different (P<0.05).

aash To)95g58 curen 9 (Stigel (59,00 alile (PH p cdulel slajlass 51 -7 J gaa
Table 6- Effects of Dietary treatments on ruminal pH, ammonia Nitrogen and protozoa

P Values Treatments Sl
fennelxGrain ~ fennel  Grain type SEM 4 3 2 1
0.770 0.309 0.515 0132  6.26 6.44 6.39 6.49 Gl pH
0.1168 0.0001 02089 0455 11.38® 16132 995"  1631°% Sl 35558 N-NH3 (mg/dl)
0.2215 0.0001  0.3517 1.04 1811 2164° 1649 22132 Ts3555 Protozoa(x 10% ml )

GLOL L s £ Lol o s ¥ OLOL L L Y GbHL Gsw @53 Y laslas
Treatments: 1- Corn grain without Fennel, 2- Corn grain with Fennel, 3-Barley grain without Fennel, 4- Barley grain with Fennel
(P<t/v0) wieun s bl o3l 51l @slite (s s3YL cadle b s 5 oluel

Means with different superscript in each row are significantly different (P<0.05).
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Table7- Effects of Dietarv treatments on VEA concentration (Mol/100 M)

P Values Treatments slas
xGrain  fennel Grain  SEM 4 2 1
0.80 0.99 0.85 8.02 8963 9180 9327 91.27 Oy wsa sl K Total VFA (MM/L)
0.08 0.0008 0.59 0.94 56.95° 60.00% 55.59° 62.412 =kl Acetate
0.41 0.08 0.35 070 2408 2328 2398 21.99 + ol s 55 Propionate+Isobutyrate
0.40 0.04 0.98 141 14.87 12.78 16.17 1155 ol 4 Butyrate
0.98 0.37 0.43 0.21 2.75 2.55 2.93 2.73 =1Ll Valerate
0.79 0.72 0.72 0.137 1.34 143 1.33 1.34 =109 IsoValerate

SLOL L s £ LI Osws s ¥ OLOL L LY Gl G @53 Y lajlas

Treatments: 1- Corn grain without Fennel, 2- Corn grain with Fennel, 3-Barley grain without Fennel, 4- Barley grain with Fennel

(P<e/r0) wiun g bl olis sl @liie Gus VL odle b ius;y 54 slac

Means with different superscript in each row are significantly different (P<0.05).
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Table 8- Effects of Dietary treatments on blood parameters concentration

P Values Treatments slas

fennelxGrain __ fennel  Grain type SEM 4 3 2 1 Pre-Partum: sl 3l L
0.22 0.16 0.21 2.497 61.48 60.34 62.11 61.63 s axS L) XK Glucose (mg/dl)
0.45 0.11 0.13 0.391 4.05 4.23 3.84 411 (53l s Jsaslis) ot Urea (mM/1)
0.43 0.54 0.45 2.723 48.64 47.11 4751 46.34 (52 s 2 %) OzesdlT Albumin (g/1)
0.68 0.39 0.65 3.864 62.12 59.45 60.54 61.12 ) S o, Total protein (g/l)
0.71 0.55 0.49 0.082 0.45 0.47 0.44 0.48 =Syoualis  BHBA  (mM/1)
0.53 0.64 0.48 0.106 0.44 0.49 0.43 0.53 wa slaat NEFA (mM/I)
Post-Partum: il 5 aas

0.034 0.06 0.38 2.145  69.46® 65.11° 71132 64.67° a8 JLe) 5X5K Glucose (mg/dl)
0.11 0.02 0.08 0.443 5.46° 7.462 6.31° 8.16° (53 s Jseslae) 55t Urea (mM/I)
0.67 0.48 0.35 3.112 43.67 44.12 45.64 42.43 (52 s 2 %) OresalT Albumin (g/l)
0.31 0.48 0.43 4.718 69.48 67.13 71.24 68.16 ) US ks Total protein (g/l)
0.14 0.08 0.34 0.051 0.51 0.55 0.47 0.56 =Syoualis  BHBA  (mM/I)
0.46 0.04 0.37 0.043 0.47° 0.592 0.48° 0.632 oo slawaw! NEFA (mMM/1)

GLOL L s £ LI O s Y OLSL L oY Gl G @53 Y lajlas

Treatments: 1- Corn grain without Fennel, 2- Corn grain with Fennel, 3-Barley grain without Fennel, 4- Barley grain with Fennel

(P<e/-0) wiieus oLl 5la5 51l o plie (s 53 cadle b ooy 2 oluse!

Means with different superscript in each row are significantly different (P<0.05).
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Introduction: In the last decades a substantial increase have been done in the research and application
of herbal supplements and essential oils as feed additives in ruminant nutrition. One of the main
reasons for this trend is to substitute antibiotic growth promoters, which have been completely banned
as feed additives in the European Union since 2006 because they are suspected of contributing
substantially to increasing resistance among human pathogens. Recent investigations have shown
significant antimicrobial effects of several essential oils and essential oil compounds. Also
investigations about ruminant nutrition showed a great potential for medicinal plants to be included
in daily rations as different plant parts, essential oils or extracts. For centuries, essential oils — defined
as natural oils typically obtained by distillation and having the characteristic fragrance of the plant or
other source from which they are extracted — have been used around the world for a variety of
therapeutic purposes. The ancient Egyptian, Greek, Chinese and other cultures used essential oils in
cosmetics, perfumes and medicines. Today, many people use essential oils to enhance their mental,
emotional and physical well-being. Mohabadi dairy goats showed a great milking performance as
well as high energetic efficiency of milk production. As we know essential oils or medicinal plant
extracts have their own problems to ration inclusion such as higher price and lower durability
compared with original plant materials. Additionally, powdered pant parts can be easily mixed with
the prepared ration without concerns regarding volatility of the core materials. Thus, this experiment
was carried out in order to study the effects of fennel seed powder (Foeniculul vulgare)
supplementation with two types of diets (based on barley or corn) on performance, rumen
fermentation and blood parameters in pre and post-partum Mohabadi dairy goats.

Material and methods: Twenty-four Mohabadi dairy goats were used in a completely randomized
factorial design (2x2) and received 4 experimental diets including 2 levels of the fennel seed powder
(0 and 10 gr/DMI) and two types of cereal grains (corn and barley). Animals were selected based on
the parity, previous milk yield, and body weight and parturition time and randomly assigned to the
each of the treatments. Animals were in experiment 30 days before to 30 days after the parturition
and keep individually. Effects of dietary treatments on daily weight change, milk yield and dry matter
intake were assessed as repeated measures data. Also, the effects on milk composition and milk
component yield, apparent total tract nutrient digestibility, ruminal fermentation parameters, ruminal
volatile fatty acid profile and energy related plasma parameters ante- and post-partum periods were
addressed.

Results and discussion: The results of this study showed that fennel supplementation significantly
increased dry matter intake and reduced body weight loss in early lactation (P<0.05), but the grain
type did not show a significant effect. Also, milk yield significantly increased and milk fat percentage
decreased (P<0.05) by the Fennel seed supplementation. Nevertheless, fennel seed supplementation
did not change daily milk fat, protein, solids and solids nonfat production. Milk production efficiency
as calculated based on milk yield per unit of dry matter intake, increased with fennel seed
supplementation, may be due to estrogenic and prolactin enhancing effects of the fennel seeds.
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Indeed, the experimental treatments could not significantly change the nutrient digestibility, total
VFA concentration and pH. However, the ruminal VFA profile significantly affected by the fennel
seed powder. Acetate concentration decreased and butyrate and propionate molar proportions
increased with Fennel seed supplementation (P<0.05). Dietary grain type could not exert a significant
effect in ruminal fermentation parameters. Fennel seed powder significantly decreased the ammonia
nitrogen concentration and protozoa population. In post-partum period, fennel seed powder
supplementation significantly increased blood glucose concentration and decreased plasma urea,
BHBA and NEFA (P<0.05).

Conclusion: The results of the present experiment in line with the cited previous researches showed
that the fennel seed powder supplementation in the dairy goats diet can improve the production
performance and efficiency of early lactating dairy goats. Lowered negative energy balance in early
lactating animals, was a result of fennel seed powder supplementation. Based on the present
experiment it can concluded that fennel seed powder supplement with corn or barley based diets can
improve production efficiency and metabolic profile of ante- and post-partum dairy goats.
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