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ABSTRACT 

     The effect of two levels of rumen undegradable nitrogen (7 and 10 g UDN / kg DM  ) and two levels of Nigella 

sativa (0 and 7.5 g NS / kg DM)  upon live-weight gain ,feed conversion ratio and some blood parameters were 

investigated in a 2x2 factorial experiment . Twenty four individual Karadi male lambs were used .They were 

weighing approximately 34+1.22 kg and 7 months of age. Two lambs were randomly allocated from each diet in 

order to determine some blood parameters. There were no differences among diets in daily  DM,OM,ME, RDN, 

NDF,ADF, lignin,  hemicellulose and cellulose  intake when expressed as g/day or g/kg W
0.75. 

The live weight gain  

and feed conversion ratio differences were not significantly   affected by increased level of UDN ., However, live 

weight gain and FCR were significantly improved with those lambs fed with high UDN diet supplemented with NS 

as compared with those fed diets without NS . Lambs fed high level of UDN significantly  reduced blood sugar (BS) 

and increase blood urea nitrogen (BUN)  as compared with those fed low level of UDN. Whereas ,level of UDN had 

no effect on serum uric acid (SUA) and growth hormone (H ). The results also indicated that the lambs fed diets 

supplemented with NS significantly increased BS,SUA and GH and  reduced BUN as compared with those fed diets 

without NS .It was concluded that higher responses to NS additives was associated with higher level of UDN .We 

recommend that 7.5 g NS and 10 g UDN achieved  butter live weight gain and feed conversion ratio .                 

 مجمة العموم الزراعية العراقية – 40)1(: 168-176 )2009(                                               حسن واخرون
 استجابو الحملان الكراديو لنتروجين الغذاء غير المتحمل في الكرش باستخدام  الحبو السوداء كأضافات غذائيو 
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 المستخمص
غتم متادج غتم /ك 7.5و0غم/كيمتوغرام متادج جافتة( ومستتويين متن الحبتة الستوداء ) 10و7تمتت دراستة تتأثير مستتويين متن النتتروجين غيتر المتحمتل فتي الكترش)

حمتل عواستي ذكتر فتي حضتائر  24تجربتة عامميتةمتم استتخدام  2x2جافة (في معدل الزيادج الوزنيتة اليوميتة فكءتاءج التحويتل الغتذائي وبعتض لتءات التدم فتي 
رت النتتائ  عتدم وجتود اشير متم اختيار اثنين متن الحمتلان عشتوائيا متن كتل معاممتة لتقتدير بعتض قياستات التدمم اظيت 7كغم وبعمر  34مءردج وبوزن تقريبي 

ص المتعتتادل اختلافتتات معنويتتة فتتي كميتتة المتنتتاول متتن المتتادج الجافتتةفالمادج العضتتوية الطاقتتة المتأيضتتة ف النتتتروجين المتحمتتل فتتي الكرشفا ليتتا  المستتتخم
غتم جستتم ايضتي م معتتدل الزيتادج الوزنيتتة والحامضتي ف الكمتين فالييموستتميموزو الستميموز بتتين المعتاملات المختمءتة عنتتد حستابيا عمتتا استاس غم/يتتوم او غتم /ك

ج التحويتل الغتذائي قتد وكءاءج التحويل الغذائي لم تتأثر معنوياً بمستوى النتروجين غير المتحمل في الكرشم مت  ذلت, ففتأن معتدل الزيتادج الوزنيتة اليوميتة وكءتاء
ي الكترش عنتد اضتافة الحبتة الستوداء مقارنتة بتالحملان المغتذات عمتا تحسنت معنوياً  في الحملان المغذات عما مستوى عالي من النتتروجين غيتر المتحمتل فت

ستكر التدم عميقة  تحوي عما الحبة سوداء م ان الحملان المغذات عما مستوى عتالي متن النتتروجين غيتر المتحمتل فتي الكترش اظيترت انخءاضتاً معنويتا  فتي 
النتروجين غير المتحمل في الكترش م فتي حتين لتم يتسثر مستتوى نتتروجين غيتر المتحمتل ونتروجين يوريا الدم مقارنة بالحملان المغذات عما مستوى واطئ من 

بلازمتتا فتتي الكتترش عمتتا مستتتوى حتتامض اليوريتت, وىرمتتون النمتتو م اظيتترت النتتتائ  ان الحمتتلان المغتتذات عمتتا الحبتتة الستتوداء زيتتادج معنويتتة  فتتي ستتكر التتدم و 
ان اعمتا  .نتروجين يوريا الدم مقارنة بالحملان المغذات عمتا عميقتة  تحتوي عمتا الحبتة الستوداء حامض اليوري, وىرمون النمو يقابميا انخءاض معنوي في 

غتم نتتروجين غيتر  10غتم حبتو ستوداء و  7.5استجابو لمحبو السوداء كانت مرتبطو م  اعما مستوى لمنتروجين غير المتحمل فتي الكترش منولتي باستتخدام 
 عما افضل زياده وزنيو وكءاءج تحويل غذائي ممتحمل في الكرش /كغم ماده جافو لمحلول 

 تتتتتتتتتتتتتتتتتتتتتتتت
  Part of Ph.D. Dissertation of the second author            مستل من اطروحة دكتوراه لمباحث الثاني
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Introduction 

    All animal diets have the same basic goal; to 

provide nutrients in adequate amounts and 

proportions to meet their maintenance and 

production requirements while avoiding waste 

and over feeding. Providing nutrients in excess 

of animal requirements results increase costs of 

production and contribute environmental 

problems (12).Therefore, protein systems were 

efforts to maximize efficiency, and minimize 

the loss of nutrients in particular term by 

ARC,(2)  and NRC (29) were recommended ., 

that the  protein requirement for ruminant 

animals is a combination of the need of rumen 

micro-organism (Rumen degradable N ,RDN) 

and of the host animal (Rumen un degradable 

N,UDN).In the specific case of lambs weighing 

more then 30 kg , ARC (2) has proposed that 

the nitrogen requirement may , in most 

instances, be met by microbial protein only, 

and thus, only RDN is required in the diet 

.However , a number of previous reports 

indicated response to a supplement of UDN 

when lambs were given roughage (20 ) or 

concentrate (3 , 15)  basal diets. Also lambs 

respond to UDN supplementation was 

associated with available energy at small 

intestine (12) . Protein supplementation and  

natural feed additives are very important 

material that can improve, growth rate, feed 

efficiency utilization and carcass characteristics 

of growing lambs (3, 13, 14,15, 21,22,23, 25, 

28, 30 ) .In contrast , blood urea nitrogen 

(BUN) analyses can be used as a signal red to 

point out potential problem in the feeding 

program. The BUN level in excess of 18 to 20 

mg/dl can be associated with lower 

reproductive performance , and higher feed 

costs, health problems , and poor production 

(12) . Therefore, the observed responses to feed 

additives need more explanation and some 

possible reasons has this responses may need to 

explain the beneficial of additives feed in the 

diet. There is still a need to investigate other 

factors which may affect this response to UDN 

supplementation . 

   The objective of this experiment was to 

maximize the utilization efficiency   of UDN 

by providing feed additives such as Nigell 

Sativa (NS) in quantities sufficient to ensure 

productivity (14 ) from diets containing similar 

and adequate amount  of RDN (2 ) such as live 

weight gain , feed conversion ratio and some 

blood parameters . 

Materials and Methods 

Design of experiment and diets 

   The effect of two levels of rumen 

undegradable nitrogen (7 and 10 g UDN / kg 

DM  ) and two levels of Nigella Sativa (0 and 

7.5 g NS / kg DM)  upon live-weight gain ,feed 

conversion ratio and some blood parameters 

were investigated in a 2x2 factorial experiment 

using  a randomized block design with six 

replicates per cell of the design .Diets were 

formulated to provide two levels of UDN and 

two levels of NS and a constant daily intake of 

RDN g/MJ of ME and metabolizable energy 

across  treatments. This was achieved by using 

both untreated soybean meal (SBM) and 

formaldehyde- treated soybean   meal 

(FTSBM) in the diets and substituting FTSBM 

for untreated SBM as UDN level increased  

.Yellow corn was chosen as the basal 

ingredients for the diets because it has low N 

concentration. SBM ( all of USA origin) was 

chosen  as the source of RDN because the N 

content is reputed to be largely rumen 

degradable . FTSBM was used as the source of 

rumen undegradable nitrogen (UDN) ,because 

its N content is reputed to be largely un 

degradable N .The disappearance of N from the 

feedstuffs in the rumen was estimated by using 

the values reported by (16,17) . The barley , 

yellow corn ,  soybean meal  ,other 

supplements and minerals were mixed and 

offered as a concentrate fed separately from the 

treated barley straw. The diets were formulated 

to contain  a 40 parts NaoH-treated barley 

straw DM and 60 parts concentrate DM 

.Chemical composition of the feedstuff and 

formulation and chemical composition of 

experimental diets are shown in table 1and 2 

respectively.              

Formaldehyde-treated soybean meal              

                                       

      Formaldehyde treatment of SBM was done 

by spraying formaldehyde solution onto the  

meal at the ratio of 10 ml /100 g SBM  DM, 

equivalent to 1 g formaldehyde per 100 g crude 

protein  (15), and mixing well then packing in 
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polyethylene bags . Bags were sealed and left 

at room temperature (25 C
0
 ) for 48 h and were 

shaken occasionally .After 48 h , treated SBM 

was air-dried in trays for 24 h to remove excess 

formaldehyde. 

Preparation of  NaoH - treated barley straw 

   

    The barley straw used in this experiment  

was ground and treated with NaoH at rate of 

approximately 40  g/kg DM as following : 

NaoH  was applied by spraying equal weight of 

NaoH solution on straw to provide a treatment 

level of 40 g NaoH per kg straw DM . The 

sprayed straw was mixed well to bring NaoH 

solution into contact with straw as completely 

as possible .The freshly- made material was 

covered with polyethylene nylon for 

approximately 2-3 weeks to absorb moisture 

that formed during the heating process . The 

chemical composition of treated barley straw is 

presented in table  (1).  

Animals and management     
     Twenty four individual Karadi male lambs 

were used .They were weighing approximately 

34 kg live weight and 7 months old at the start 

of the experiment .Six lambs were randomly 

allocated from live weight block to each 

treatment . Two lambs were randomly 

allocated from each group in order to 

determine some blood parameters . The lambs 

were individually housed in pens ( 1x1.3 m ) 

that allowed access to diets supplied in mettle 

bucket fixed in side the pen .Water was 

available at all times .The diets were gradually 

introduced to the lambs over a period  of 3 

weeks before the start of the experiment . 

During this time the lambs were vaccinated 

against clostridia diseases. The diets were 

offered once daily at about 08.00 hour (h) in 

quantities calculated to support maintenance 

and daily gain of 200 g (3 ). Allowances were 

recalculated each 2 weeks according to live 

weight. NaoH-treated barley straw and feeds 

refusal were collected and weighed back daily. 

Offered and refusal feeds were sampled and 

stored at -15C
0
 for subsequent chemical  

analysis  .         

    The lambs were weighed each two weeks to 

nearest 0.5 kg , at the same time each day 

.Recording of daily intake and live weight gain 

was maintained for 9 weeks .   

Determination of some blood parameters 

      Within 2-3 days before ending the feeding 

trail , blood samples were taken from half (10 

lambs) of the experimental animals to 

determine plasma growth hormone , blood 

sugar and urea nitrogen concentration. Animals 

were fitted with jugular canella and  blood 

samples (3 ml) were drawn into  heparin zed   

syringe before morning feeding (zero time) and 

3 ,6 ,9 12 and 24 h after morning feeding. 

Blood samples were centrifuged and plasma 

was removed and stored at -20 C
 o

 until 

analysis for growth hormone (GH), blood sugar 

(BS) , blood urea nitrogen (BUN) and serum 

uric acid (SUA) using a radioimmunoassay 

technique, international, France. Mean plasma 

concentration were calculated for all times for 

each animal within each treatment group.  

Chemical analysis   

   Samples of feedstuffs, feed offered and 

refusals were dried at 50 C
o
 until constant 

weight before chemical analysis .Samples than 

ground through a 1mm screen for chemical 

analysis. DM,OM,TN,EE,CF and NFE were 

determined for all feedstuffs according to (6). 

Neutral detergent fiber (NDF), Acid detergent 

fiber (ADF) and lignin were determined by the 

method of (10) . In Vitro DM and OM 

digestibility of NaoH-treated barley straw was 

determined by the method of (34) .  

   Statistical analysis  
   Data were statistically analyzed using 

Completely Randomized Design Model (CRD) 

procedure by (32). Duncan’s multiple range 

test was used to determine the significance of 

differences among treatments means 

(7).Analysis of variance was carried out on all 

data. The treatment was partitioned into main 

effects and their interactions. 

Results and Discussion 

Intake 

     The lambs  consumed all the  diets offered 

.The overall daily intake of DM , OM,  

ME,TN, RDN , UDN ,  NDF,ADF ,lignin 

,hemi cellulose and cellulose, are presented in 

Table 3. There were no        differences among 

the daily dietary intake of DM,OM, ME, RDN, 

NDF,ADF, lignin,  hemi cellulose ,cellulose   
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when expressed  as g/day or g/kg W
0.75   

. The 

TN ,and daily intake of total UDN were  

followed the intended treatments in 

composition. 

Live-weight gain  
     Live –weight gain values are presented for 

the first 4 weeks, the second 4 weeks and the 

overall experimental period (Table 4. ). Live-

weight gain in the second part of the 

experiment was greatly higher than that in first 

part for all treatments ;except the lambs given 

high level of UDN with out NS (Diet 3) .The 

pattern of responses to UDN and NS varied 

between the first and second parts and overall 

of the experiment .  

     In the first part ,the lambs fed low UDN 

either with or with out NS (diet 1and 2) grew 

below the predicted value of 200 g/day; while 

the lambs fed high UDN (with or with out NS 

,diet 3 and 4) grew above or close to the 

predicted value of 200  g/day. Differences in 

live weight gain were statistically  significant 

(P<0.05) between lambs fed low and high 

UDN .There were no interaction between level 

of UDN  and NS (p>0.05) .              During the 

second part of the experiment , the lambs on all 

treatments grew above or close to the predicted 

value of 200  g/day , except the lambs fed diet 

3 grew 31g/day below the target value. Lambs 

responses to dietary supplement of UDN in this 

period was not statistically (p>0.05)significant 

. While, lambs received diets supplemented 

with NS(Diets 2 and 4 ) grew significantly ( 

P<0.01 ) faster than those lambs fed diets 

without NS. Higher responses to NS was 

associated with lambs fed high level of UDN 

(Diet 4) . but, there was a level of UDN x NS 

interaction  . 

For overall period  , live weight gain  and feed 

conversion ratio differences   were not 

significantly   affected by increasing level of 

UDN ;However, live weight gain and FCR 

were significantly (P<0.05) improved with 

those lambs fed high UDN diet supplemented 

with NS  ( Diet 4 ) as compared with those fed 

diets with out NS. Interaction between level of 

UDN and NS was statistically (p<0.05) 

significant .   

Blood parameters  

  Blood sugar (BS) , Serum uric acid (SUA), 

Growth hormone (GH), and Blood urea 

nitrogen (BUN)  of lamb fed the experimental 

diets are presented in table 5 . BS and BUN 

were significantly affected by the levels of 

UDN .Lambs fed high level of UDN showed 

significant  (p<0.05) BS reduce  and BUN 

increase   as compared with those fed low level 

of UDN. However ,level of UDN had no effect 

on SUA and GH . Lambs fed diets 

supplemented with NS either containing  low 

or high level of UDN significantly increased 

BS,UAS and GH .In contrast ,NS 

supplementation caused significant  reduce of 

BUN in lambs fed low or high level of UDN as 

compared with those fed diets with out NS . 

Interaction between level of UDN and NS for 

all parameters was not significant. 

     Since the lambs consumed similar amount 

of ME and RDN and non significant main 

effect in the levels of UDN across treatments , 

so any change in responses to dietary 

supplementation  of UDN in this experiment is 

mainly related to NS additives . Greater gains 

during the late part compared to the early part 

of the growth periods have been  agree with 

results reported by (21,22) and different from 

other results reported by (19 ,20 ); and since 

they are generally common to all diets may 

merely represent changes in gut fill . Therefore, 

in the absence of evidence for  the contrary 

results , it would seen safer to accept the results 

of overall growth period as a fairer 

representation of UDN and NS feed additives 

effects on live weight gain and feed conversion 

ratio . 

    The results of LWG and FCR indicated  that 

the  lambs did not response to dietary 

supplement of UDN ,or at least to 

formaldehyde-treated SBM , after dietary 

requirements for RDN have been satisfied 

.Similarly (2) proposed that the N requirement 

of lambs weighing over 30 kg may in most 

instances be met by microbial protein only and 

thus that only RDN is required in the diet .In 

contrast , another studies (15 ,18)clearly 

indicated  that the  lambs responded  to dietary 

supplement of UDN after dietary requirements 

for RDN have been satisfied and with range of 

40:60 forage to concentrate ratio and similar to 
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the ratio used in this experiment. Thus , with 

the range of forage –to-concentrate ratio used 

in the present study , consistent responses to 

dietary supplement of UDN were not found 

and the hypothesis that greater response to 

protein supplements will be seen with diet 

containing high roughage  rather than with a 

high concentrate content was not proved (12) 

.Thus ,No responses to dietary supplement of 

UDN in this experiment might be due to 

available adequate level of UDN (7g/kg DM)  

in basal diets used (T1 and T2) a.    Whereas 

,lambs fed  diet content high level  of dietary 

supplement of UDN showed great response to 

NS additive  ,this response was not related to  

energy intake .However ,there are some 

reasons which may explain the beneficial 

effects of NS in the diet.  

     One explanation for the response may be 

reduce the rate of nutrient passage in 

elementary tract and give more time for 

utilization and absorption of nutrients (33 ,35); 

Moreover ,the lower BUN associated with 

higher response to UDN  for those lambs fed 

diets supplemented with NS was sport the 

hypothesis that, blood urea nitrogen (BUN) 

analyses can be used as a signal , or red flag to 

point out potential problem in feeding program 

. BUN level in excess of 18 to 20 mg/dl in cow 

can be associated with lower reproductive 

performance , higher feed costs, health 

problems , and poor production (12) .Similar 

improvement in protein utilization and 

reduction in BUN was associated  with NS and 

rosemary officinal additives  reported by 

(14,21,22). 

    Second explanation , It must also be 

acknowledged that supplementation of the diet 

with feed additives such NS provided 

additional minerals, of those minerals , 

phosphorus was most likely to have been in 

deficit . (2) proposes a daily requirement of 

phosphorus of 2.1 g/ kg DM for a lamb gaining 

200 g . The control diet contained 3.8 g/kg DM 

. It therefore seems unlikely that phosphorus 

was limiting   . 

      Third explanation , (1,5,8) reported that the 

feed additives (medicinal plants) improved 

rumen activity and nutrient digestibility .This 

improvement might be increases the efficiency 

utilization of rumen un degradable protein. 

Similar results were reported by (28) who 

calculated that the nutritive values such as 

TDN ,ME and DCP were improved 

significantly as a result of NS supplementation 

.These results are in agreement with results 

obtained by (27,31) who reported that the 

medicinal plants (NS and Metrical chamomile) 

additives improved the digestion coefficient 

and nutritive value during feeding sheep.           

     Alternative explanation  cited by (21,28), 

may be that feed additive such as medicinal 

plants used as alternative growth promoters 

,such  include NS ,has some properties as 

antiseptic, antibacterial activities against 

microorganism treatment ,of gastro-intestinal 

complaints and tonic .Moreover ,(26) recorded 

that Matricaria chamamilla has anti-

inflammatory ,antiseptic and spasnolytic 

activities against microorganisms treatment of 

gesture-intestinal complaints and tonic .(11) 

reported that NS seeds extracts inhibited gram-

positive and gram- negative bacteria .(9) 

indicated that the oil of NS seeds have 

therapeutic potential for the treatment of 

diarrhea caused by 37 isolates of shigella 

species and 10 strain of V. cholera and E .coli 
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Table 1.Chemical composition of the feedstuff ( g /kg DM ) . 

                                                        Ingredients
#
 

  Soybean 

meal 

FSBM
$
 Yellow 

 corn 

Nigella 

Sativa 

Chemical composition                 
 

     

Dry matter g/kg fresh  946 944 937 919 

      

Organic matter   (OM) 
 881 880 927 913 

      

Total nitrogen     (TN)  70 70 13 41 

      

Crude fiber         (CF)  50 50 36 67 

      

Ether  extract     (EE)  22 22 34 115 

      

Nitrogen free extract (NFE)  245 245 812 433 

      

Metabolizable energy (ME, MJ)
+
  9.6 9.6 13.6 15.5 

 
     

#  Treated barley straw containing (DM basis): 87% OM , 0.59 % N, 8%  

   NDF, 5% ADF,  and     45% organic matter digestibility ,OMD.           

      $  FSBM= Formaldehyde-treated soybean meal .  

         
+  

  ME (MJ/ kg DM) = 0.012 CP +0.031 EE+0.005 CF +0.014 NFE (24).     
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      Table 2 . Formulation and chemical composition of experimental diets .   

 

       High UDN     Low UDN Level of UDN (g/kg DM)  

With NS No NS With  NS No NS Feed additives 

1 1 1 8 Diet no. 

    Ingredients ( g / kg DM )  

400 400 400 400    NaOH-treated straw     

352.5 360 392.5 400   Yellow corn 

130 130 175 175   Soybean meal(SBM) 

85 85 - -   Formaldehyde-treated SBM  

7.5 - 7.5 -   Nigella sativa      
5 5 5 5   Urea 

20 20 20 20   Min. and vit. mixture 

    Chemical composition ( g/kg DM) 

918.2 918.3 919.4 919.5   DM g/kg fresh 

873.2 873.3 875.9 876.0   OM 

26.92 26.82 23.49 23.39   Total nitrogen (TN)  

16.82 16.82 16.35 16.35   Rumen degradable N(RDN) *   

1.448 1.446 1.401 1.401   RDN g / MJ of ME     

10.10 10.00 7.14 7.04   Rumen un degradable N(UDN)  
11.61 11.63 11.65 11.67   Metabolizable energy (MJ)  

311.54 311.54 310 310.98   Neutral detergent fiber (NDF)         

219.04 219.04 215.93 215.92   Acid detergent fiber (ADF)        

92.5 92.5 95.06 95.06   Hemi cellulose 

154.35 154.35 153.6 153.5   Cellulose    

64.69 64.69 62.42 62.42   Lignin 

 

* (16 ,17) 
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