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1- Relative Feed Value index (RFV)
2- Dry Matter Intake (DMI)
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Table 1- Ration ingredients and compositions fed to goats in late gestation

' lo3T b Lo

e i iti Treatment!
Ration ingredients and compositions

LELP LEHP HELP HEHP
(22)9) oy i
Ingredients of ration in late gestation (%)
45
Alfalfa hay 20.84 21.00 20.84 20.02
P..\Af bl{
Wheat straw 26.95 27.00 26.95 25.74
7 a0 i 16.59 14.00 17.7 18.11
Barley grain
2 . 23.32 12.30 23.0 23.83
Corn grain
s L 7.26 13.10 13.7 9.53
Sugar beet pulp
pAS e
Wheat bran 2.07 0.077 15 0.00
2 oS 2.07 3.00 15 191
Soybean meal
Olawd M «©d
Dicalcium phosphate 0.9 0.9 0.9 0.86
Chemical Composition
pedgilie B (551
Metabolizable energy (Mcal/day) 2.146 2.146 2.355 2.354
pedalie BB (159
Metabolizable Protein (%) ” 83 78 84

&

P& Onon
Crude protein (%) 9.90 10.61 9.01 10.80
S 0kiagd > Jsloral b
Neutral detergent fiber (%) 42.43 47.22 40.37 41.28
JrmEs
Ash (%) 6.09 6.70 5.62 5.90
‘5)51 o)La.c
Ether extract (%) 241 2.22 3.03 2.35
e e 39.17 33.25 41.97 4067

Non fiber carbohydrate (%)

9 &5 HEHP INRC waw 1> 58595 9y dopd Vo 655 HELP i ao)3 Ve (59 s NRC aws 1 (651 :LEHP NRC gaws 5 859, 9 51 :LELP?

b dopd Ve g

YL PLE: low protein and low energy diets, HPLE: high protein and low energy, LPHE: low protein and high energy, HPHE: high

protein and high energy.
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1- Mechanistic Model
2 -Organic matter digestibility
3 -Metabolisable Energy (ME)
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Table 2- Intake and digestibility of dry matter and nutrient of goats fed with different rations energy and protein in prepartum

parturition!

9 Swid 03l M u.:.blé 9 d’m rsm.’Lo)i ‘SLD)LA:J P-Value

G4 dge Treatment? MSE

Intake and digestibility of dry LELP LEHP HELP HEHP protein Energy €'Y
matter and nutrient protein
(o p5) 39y By (nSkeo

Daily feed intake (g/day)

Kz onlo 893.23" 1282.22% 996.40° 967.55° 27.56 0.0024  0.0630 0.0006
Dry matter

S gl > Jaloeal LI 375.23" 509.84%° 533.72% 391.2*® 11.66 0.8542 0.4074 <0.0001
Neutral detergent fiber

pad JB e s eaned d Jobelb SU 113.62 126.35 107.94  118.10 3.266  0.0883  0.2933 0.8456
Indigestible neutral detergent

fiber

ol odied 5> Jsloeel oLl 200.91° 296.86° 208.28"> 197.86® 6.109 0.0013  0.0006 0.0001
Acid detergent fiber

SEQRW 117.67° 173.67° 93.81° 103.96° 3.468 <0001 <0.0001 0.0222
Crude protein

Sl e lolyng S 327.07¢ 491.11* 296.30° 398.90* 305.10 </0001 0.0051 0.1448
Non fiber carbohydrates

TSy oss ) sl 65.10*0  57.15*  54.24* 60.70*° 2549 0.8857 0.4811 0.1708
Relative feed value

ol i Ll

Apparent digestibility (%)

Suid oslo 67.63°  63.05" 6242 5828 1158 0.0068 0.0382 0.9259
Dry matter

Slosle 60.78°  64.79® 65.88* 69.56° 1.158 0.0068 0.0382 0.9411
Organic Matter

S oingd 5 Jaloeel LI 4172  43.44°> 58.44* 50.90® 1.158 0.0068 0.0382 0.9411
Neutral detergent fiber

ol odisgd 53 Jglonals Y1 32.67 40.21 33.81 41.93 2.011 0.0596 0.7246 0.9433
Acid detergent fiber

$rlolas 51.32b 63.25 67.94 66.95 1.923 0.0012 <0.0001 0.0025
Ether extract

Pl osSon 65.96*  69.16° 59.66° 65.37° 1.140 0.0588  0.0333 0.5871
Crude protein

SU pé slacl)ang S 58.28">  62.05> 63.05® 67.63* 1158 0.0681  0.0382 0.9259

Non fiber carbohydrates

(P<0.05) sl so yls ino cglés oaimd Lt Candy po )3 bt b By
59y 9 &5 HEHP NRC o )3 ooy ¢yt 2o Vo (6551 HELP iy so s Ve 559 g NRC a3 (6551 :LEHP NRC o ) g 9 551 :LELP Y

b Aoy Ve

(Moore and Undersander 2002) > oo dslxe (b puae Suid 03lo g puan JlE SLis 03lo (59 5l 9 5 Volro L RFV jlaie”
Dry matter intake (DMI) = \v- /(NDF 1.5 )3)
Relative feed value (RFV) = DDMxDMI / \/ya
Digestible dry matter (DDM)= AA/A — (+/¥Ya xADF 1.5,3)

!Means within same raw with different superscripts differ (P<0.05).
2LPLE: low protein and low energy diets, HPLE: high protein and low energy, LPHE: low protein and high energy, HPHE: high

protein and high energy.
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Table 3- Chewing activity in goats fed rations with different energy and protein in prepartum parturition®

OHgr Celld T salo3T sl Lo P- Val
Chewing activity Treatment? - vae
SEM
LELP LEHP HELP  HEHP protein  Energy *Energ-y
proteln
(39 **%5’) Sran ol 357.14*  312.86% 362.14*  272.14°  10.650  0.0043  0.4101 0.2939
Eating time (min/day)
S. i3 ool p,5 3l 4 0.392 0.25b 0.362 0.28b 0.010 <.0001 0.743 0.182
min/g of DM
NDFe s slil 0.952 0.61° 0.68" 0.69" 0.024  0.0028  0.060 0.0012
min/g of NDF
INDF 5 sl « 3.142 2.47° 3.35 2.30° 0.089  <.0001  0.9115 0.2930
min/g of iINDF
(i3 > 48:83) Jlpess 391.43 376.43  375.71 358.57 1191 05064  0.4879 0.9645
Rumination (min/day)
Saosle o slif o 0.44 0.31 0.38 0.37 0.012  0.014  0.9867 0.0259
min/g of DM
NDFe s sl « 1.042 0.73° 0.70° 0.912 0.029  0.4515  0.1900 0.0002
min/g of NDF
INDFe 5 Il & 3.44 297 348 303 0102 00369 0823  0.959
min/g of iINDF
(g 9 4883) e clld IS 74857%  689.29% 737.86° 630.71®  3.308  0.0051  0.2122 0.3848
Total chewing (min/day)
s oole o5 sl 0.832 0.56¢ 0.74b 0.65°¢ 0.015  <.0001  0.8070 0.0068
min/g of DM
NDFe s slil 4 1.992 1350 138 1.61% 0032 00042 00127  <.0001
min/g of NDF
INDFe 5 sljl 4 6.58° 5450  6.83 5.34b 0115 <0001 07761  0.4403

min/g of iINDF

(P<0.05) wisly so yls sino cglis oximd Lt Caydy por ) bt e By
o 5 55 HEHP INRC gl 3 gy 5 o duoys Ve (5, tHELP £z 503 Ve 550 s NRC ehaus 55 5550 LEHP INRC a3 55391 5 (5551 :LELP ¥
ey Jopd Ve
IMeans within same raw with different superscripts differ (P<0.05).
2LPLE: low protein and low energy diets, HPLE: high protein and low energy, LPHE: low protein and high energy,
HPHE: high protein and high energy.
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Table 4- Purine derivatives and microbial protein synthesis in goats fed rations with different energy and protein in prepartum
parturitiont

93 Mgl g (590 e

rg;*:*?.L")'T s ylows
95w Treatment?

P- Value
MSE

Purine derivatives and microbial LELP LEHP
protein synthesis

HELP HEHP Protein  Energy

Energy
*protein

(Goy 22 p)S) o 28> Juyey Oldiie JS 3.40 4.78
Total purine derivatives

(595 2 £5) 2955 (395 (el 2.47 3.47
Microbial nitrogen
(550 2 £25) 955 S9n My 1546 2171

Microbial crude protein

4.78 0.451 0.2634 0.7281 0.7316

3.47 0.327 0.2634 0.7281 0.7316

21.73 2.049 0.2634 0.7281 0.7316

(P<0.05) sisly go I sne cglis aximd lis Ciydy po )3 byt g

&5 HEHP NRC o )3 (g gyt 2o Vo (65,0 HELP ¢ty wo s Ve 5559, g NRC s 5 (5,51 LEHP NRC geaus j> g ¢ (551 :LELP Y

!Means within same raw with different superscripts differ (P<0.05).

b Mo Ve (g 9

2LPLE: low protein and low energy diets, HPLE: high protein and low energy, LPHE: low protein and high energy, HPHE:

high protein and high energy.
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Table 5- Body weight of goats and their kids that fed rations with different energy and protein in prepartum parturition®

T o3l gl Lo

085 (139 Treatment? MSE P Value

Body weight LELP LEHP HELP HEHP Protein Energy LEnergy
protein

Body weight (kg)

oly S 59, ¥Y 24,75 27.428 21.83P 25.14% 0.610 0.0487 0.0836 0.8635

42d before parturition

Sls I 59, YA 25.48% 28.482 24.03° 27.01%® 0.574 0.0409 0.2991 0.7265

28d before parturition

Sls 59, ¥ 26.75% 30.022 25.28° 27.71® 0.584 0.0575 0.1619 0.4749

14d before parturition

oilj a5, 23.48 25.71 22.96 23.98 0.651 0.3318 0.4232 0.4869

1 day after parturition

(p5) A5 g5 i 2877.1 3084.3 2885.6 2980.0 61.570 0.2327 0.7005 0.6513

Kid birth weight (gram)

(P<0.05) sxsly so yls sxe cglis oximd L5 Cndy poo p> lie e gy
2oy Ve gy 9 555 tHEHP INRC mlaw )3 59y 9 st dops Vo (655 HELP i 0o )5 Ve (059 9 NRC aws )3 655 :LEHP NRC glaws 5 8595 9 (55,1 :LELP T
IMeans within same raw with different superscripts differ (P<0.05).
2LPLE: low protein and low energy diets, HPLE: high protein and low energy, LPHE: low protein and high energy, HPHE: high protein and
high energy.
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Table 6- Effect of different levels of protein and energy on body condition score!

v‘s&?.l‘}i S sloud p

(N Candg 856 Treatment? MSE value

Body condition score ) Energy
LELP LEHP HELP HEHP Protein  Energy :

protein

PN Candg 003

Body condition score

oily JB 59, YA 2.550°  3.178*  2.750° 3.1072 0.050 <0.0001 0.0434  0.0090

28d before parturition

14 b5 U3 59, 2.50° 3.360*  3.035% 3.2142 0.056 0.0001 0.0991 0.0062

14 d before parturition

oilj 3= 59, 2.107° 2.928%  2.500° 2.714® 0.045 <0.0001 03335 0.00226

1 day after parturition

(P<0.05) sl go o sme cglis aximd Gl cydy o )3 dlio yut g
HEHP NRC aws )3 (859 9 s 2o yd Vo (550 HELP iy ao 0 v+ (05595 s NRC aws 3 (6551 :LEHP (NRC maws )3 (590 9 655 :.LELP Y
b 2op> Ve B9 5 655

IMeans within same raw with different superscripts differ (P<0.05).

2LPLE: low protein and low energy diets, HPLE: high protein and low energy, LPHE: low protein and high energy, HPHE:
high protein and high energy.
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Table 7- The volatile fatty acids profile of rumen fluid before and 3 hours after feeding in goats fed rations with different
energy and protein in prepartum parturition

IR @R gl "ol 5o Lo
volatile fatty acids profile Treatment?
P -Value
LELP LEHP HELP "EH MSE  Energy  Protein  CNeroy
P *protein
Before feeding
Shs> Sypan 5l LS
Total VFA
Gl Jso o) J12 oy sloassl U5 57.94 57.12 59.59 54.44 3.307  0.9400 0.6637 0.7525
Acetic acid
(32,0) Sl s 63.684 63.463 54.04 56.11 1.785  0.0446 0.7569 0.8024
Propionic acid
(30,0) Segeyg Sl 18.20> 1545 27522  12,92b 1.356  0.2459 0.0126 0.0603
Iso Butyric acid
(30,9) S y235293] Sl 2.728 3.582 2.77° 3.202 0.208 0.7017 0.1593 0.6267
n- Butyric acid
(20,3) S pigr =N s 11.07¢  11.78¢  11.23%¢  13.70° 0.701  0.4819 0.2889 0.5469
Iso-Valeric acid
(22,9) S5 Mg 5l sl 2.572 3.092 2.492 2.802 0.175  0.6105 0.2697 0.7723
n- Valeric acid
S Jly - Nogul 1.952 2.392 1.932 2.452 0.132  0.9488 0.1104 0.8836
AA/PA
Sl Sig9 2 4 Sectanl ] 3.592 4,142 2.17° 4,328 0.211 0.1821 0.0128 0.0950
3h After feeding
Shss Sran il on
Total VFA
S oz slaasul S 84.56 91.60 80.15 96.34 5915  0.9894 0.3780 0.7219
Acetic acid
(32y9) Sl s 63.14 67.16 51.66 59.22 2.75 0.1355 0.3484 0.7672
Propionic acid
(30)0) Seiga g sl 22.07 18.50 24.20 26.41 2.081 0.2860 0.8804 0.5274
Iso Butyric acid
(30,0) SS9 5] ansl 1.79 145 1.75 1.35 0.105 0.1385 0.7777 0.9101
n- Butyric acid
AalN(ao,8) S pigs - 9.41 9.74 8.97 10.22 0.659  0.5850 0.9885 0.7486
Iso-Valeric acid
(22,0) S Jlgs 5l sl 157 1.27 1.62 121 0.091 0.1080 0.9652 0.7924
n- Valeric acid
Al NS Jlg - 1.99 1.86 1.96 1.55 0.160 0.4498 0.6311 0.6894
AA/PA
Sl Seiggp s Sl il 3.07 3.63 2.19 2.44 0.208  0.3874 0.0486 0.7318

!Means within same raw with different superscripts differ (P<0.05).
2LPLE: low protein and low energy diets, HPLE: high protein and low energy, LPHE: low protein and high

energy, HPHE: high protein and high energy.

et dopd Ve Sy 9 (655
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Table 8- PH and ammonia concentration of rumen fluid before and after 3 hours of feeding in goats fed rations with different
energy and protein in prepartum parturition®

rgs‘“-’b)i syl

SWigel gk il g pH Treatment? MSE P -Value

pH and ammonia concentration LELP LEHP HEL HEH protein  Energy *i?’?):g%
Before feeding

oy U

pH 6.96 6.76 6.86 6.81 0.052 0.9305 0.3422 0.6111
Ammonia (mg/ 1)

(2 2 p)S ) Slogel (392 1151 1389 1397 1713 0.628 0.8415  0.7980 0.0574
After feeding

oily

pH 6.07 6.18 5.78 6.21 0.111 0.2635  0.5740 0.5047
Ammonia (mg/ 1)

(2 2 p )5 ) Slogal 392 1191 1677 1617 16.22 1289 0.4016  0.5210 0.4104

(P<0.05) sisly so yls sixe gl oximd i Cndy po y> alie yut gy

5 55 HEHP INRC waws 1> 8595 9yt dops Vo 655 HELP (i ao)3 Ve 59 s NRC aws 1 (651 :LEHP NRC aws 1> o595 9 5, :LELP”

!Means within same raw with different superscripts differ (P<0.05).
2LPLE: low protein and low energy diets, HPLE: high protein and low energy, LPHE: low protein and high energy, HPHE: high

protein and high energy.
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Table 9- Some metabolite blood in goats fed with different rations energy and protein in prepartum parturition®

¥ o1 sl Lo

? P -Value
Fe g Cularbio Treatment MSE
Metabolite blood LELP  LEHP  HELP  HEHP protein  Energy *i?g:g?;
28d before parturition
S5 51.44 42.04 50.53 56.83 2.463 0.1183 0.2225 0.2082
Glucose (mg/dl)
S peedS 5 30.82 14.75 17.83 15.57 2.486 0.0916 0.2517 0.1957
Triglyceride (mg/dl)
Jords 53.25° 60.67% 80.0? 64.86% 3.460 0.6045 0.0504 0.1425
Cholesterol (mg/dl)
JS eSsn 9.09 10.21 10.89 11.33 0.566 0.6501 0.4535 0.4550
Total protein (mg/dl)
oy
Urea (mg/dl) 7.662 11.422 7.502 8.83 0.7499 0.1248 0.3943 0.4528
14 d before parturition
S5 60.44 70.192 60.17 60.34 3.033 0.1204 0.3357 0.3955
Glucose (mg/dl)
SyelS 65 21.00 16.85 17.83 15.57 2.095 0.4652 0.6105 0.8291
Triglyceride (mg/dl)
Jsynds 61.40 52.75 78.25 73.67 6.148 0.6061 0.1568 0.8735
Cholesterol (mg/dl)
el etgy 9.44 7.76 7.29 8.02 0.440 0.5898 0.3172 0.2024
Total protein (mg/dl)
oy
Urea (mg/dl) 6.667° 12.142 6.33° 8.50% 0.7327 0.0252 0.2174 0.3011
2 h after parturition
S5 258.07 188.46 218.77 273.42 23.477 0.8858 0.6621 0.2472
Glucose (mg/dl)
KO P 31.33 26.22 16.00 13.50 3.906 0.6474 0.1058 0.8750
Triglyceride (mg/dl)
Joyds 66.66% 48.50° 81.00° 66.162 2.696 0.0103 0.0123 0.7711
Cholesterol (mg/dl)
o oyutia 9.50° 14.692 9.65° 9.47° 0.470 0.0264 0.0250 0.0187
Total protein (mg/dl)
9 7.67° 13.402 7.50° 8.83° 0.694 0.0264 0.1210 0.1474

Urea (mg/dl)

(P<0.05) sl go o sne cglis aximd L5 cydy po )3 dlio yut g
5en 9 655 HEHP NRC o )3 (u5i5 0 9yt 2oyd Ve (550 HELP ¢ty o3 Ve 05595 ¢ NRC b 3 (6551 :LEHP NRC laws )3 (590 9 655 :.LELP Y

s Moy Ve
!Means within same raw with different superscripts differ (P<0.05).
2LPLE: low protein and low energy diets, HPLE: high protein and low energy, LPHE: low protein and high energy, HPHE: high
protein and high energy.
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Introduction Nutrient requirements of goats have not been studied as extensively as those of beef and dairy
cattle and sheep. Furthermore, Sistani goats have received less research attention than meat or dairy goats. Goats
play an important role in Iran, largely as a source of red meat and milk. Iran has 25 million goats and Kids.
Results of research on ruminants showed that nutrients can affect prenatal growth if the lack of nutrition during
gestation (in utero nutrition) will affect the postnatal growth performance. Dietary nutrient, especially energy
and protein, are major factors affecting meat production in goats. During the late gestation, the last two months
of pregnancy, eighty percent of the fetal growth occurs, leading to a significant increase in nutrient requirements
of the ewe. Underfeeding energy or protein during pregnancy can lead to pregnancy toxemia, sub ketosis, or
compromised fetal development, especially at the end of pregnancy when fetal growth rate is highest. The idea
of using levels energy and protein in Sistani goat is new Therefore, this experiment conducted to test the effect
energy and protein on on performance, digestibility, microbial protein, some of metabolites and ruminal
parameters in late pregnancy of goat.

Materials and Methods The experiment was conducted in the Sari Agricultural Sciences and Natural
Resources University (SANRU) of Iran. Humane animal care and handling procedures were followed according
to the University’s animal care committee. On 100 days after successful matting, 28 synchronized singleton
pregnant Sistani goats (with 3-year-old; body weight = 25+1.6 kg, and body condition score =2.6+0.5) were
randomly allocated to four treatments and fed with experimental rations including 1) low protein and low energy
diets (LPLE), 2) high protein and low energy (HPLE), 3) low protein and high energy (LPHE), and 4) high
protein and high energy (HPHE). Feeds and rations samples were dried at 55°C, ground through a Wiley mill (1-
mm screen), and composted by animal. Samples were analyzed for DM, OM, Kjeldahl N, ether extract (AOAC,
2002), ADF, NDF (Van Soest et al., 1991; using heat resistance alpha amylase without sodium sulphate), and
ash at 605°C. The NFC was calculated by 100- (CP (%) + NDF (%) + Ash (%) + EE (%). The goats were
weighted at the start of experiment, before andl d after parturition, and Kids weight after birth. Nutrient
digestibility, blood parameter, microbial protein synthesis and chewing activity. By measuring urine purine bases
microbial protein synthesis was estimated. Rumination and chewing activity animal were measured visually with
five-minute intervals over 24 h for all animals. Rumen fluid was collected at o h before feeding and at 3h post
feeding. The sample were sealed and placed in freezer before transport to the laboratory for the analysis the NH3
and VFA content.

Results and Discussion Our results showed that the intake of nutrients was increased in HPHE Treatment.
Treatment HPLE had highest apparent digestibility than other experimental treatments. Goats on the higher CP
diet lost more BW at parturition than other treatments. The lowest pH occurred at 3h post feeding. The ph of
rumen fluid after the food ration is provided tends to decrease gradually because of fermentation in the rumen,
particularly that of carbohydrates, which are degraded into VFA products. The VFA production increased at 3 h
post feeding. There were no differences for microbial protein synthesis but had increase in treatment HPHE for
microbial protein synthesis. Concentration of plasma cholesterol was significantly difference at 28d before
generation. Glucose concentrations and urea were increased in HPLE treatments and Concentration of plasma
triglycerid was lower in goats fed LPLE diet at 14d before generation. Glucose plasma concentration was higher
in HPHE than other groups at 2h after generation. The birth live weight of kids was similar between the four
groups but LPLE, LPHE and HPHE had numerically lower birth weight. The HPLE group had greatest and
LPLE group had lowest body condition score.

Conclusion Overall, these results show that maternal protein feeding during late gestation has been
positively associated with kid birth weight and performance. In this experiment, 10 % of CP concentration
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greater than NRC (2007) recommendation, increased the body weights kids and improved performance of goat.
Although, it seems that further experiments are needed.
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