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 20 



 75 
  


 17525 

37.5  75 
 2120  87.5



 (i)

 (ii)

 (iii)

 (iv)

 (v)

 (vi)





  



 3025 





 60 




 (Zero tillage) 







9085  100 

 10 

 50 
 
 45






 86 



 2120 

 28.6  26 

























 15  



 1510 



13 2018  

















 1:1 




 4214 







 (i)

 (ii)

 (iii)
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


 CRISPR/ CAS 9  2014  




 

 (CPEC) 




 
 










 Commercial Production 





 Low Water Production) 
  


 




 

 Cent ral  P ivo t  I r r iga t io n  Sys tem 

 Rain Gun Irrigation System

<<<<<<<>>>>>>>
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 
 


 i

 ii

 iii

 iv



 v

 vi

 vii

 viii

 ix

 x

 



















 604  25  80 
  300 


























 




 1











 1




 








  2






 




 40  80


 3

 



 90 



 50









15 2018 









 




 68 


 20 




 

 10  20  70 


 2016-17  80

 101.1 
 29.7  71.4






 2016-17 
 25.75    9052 

 10


 

 



 



 10 





 


80 

 77 





  


 




 20172016  




 






 24 2030  20




 30 
 











162018  


 **  ********  *  *  *  *  ******  *****  ****  *** ** *  ****** 

 *******   ******  *****  ****  ***


















 

 









 





 



 




 10  









 6 4  48 



 1000  3530 
 





 







 












 


 









 
 

 32000  1280  5000002018

 3.64 
 1.04  

 0.5  2018 


 



 6 



 14 

17 2018 









 2013 




 64 

80  13-12 




 12  20 
 26  40




 10-9  14-12 
 30-25  15-12



















 168  26  80  1000










 40-45 




   
 


182018  




  

  
 3+  5  +  + 

 2+ 

50 69 120 

 +  +  50 46 92 

 +  +  + 
 + 

23 23 69 













42-14 

39-17 

47-24 

41-13 

35-10 
45-21 

89-39 






 







 1


  


 



 2




 3




 4






 i

 ii

 iii




 100 






















 3





 4






 5



19 2018 









 6




 


 


 1



 
 2


 




 3









 1






 2











 3








 4




 5


 108 




 6




 7









 128 

 64 









 i


 ii



 iii

 iv

 14 

202018  









87 
92 

 96  8 
 50 


 












 3530 

 3025

 8580  9085 



 3   







 50  250 




 (NIBGE)  (NIAB) 




 



















 6  12 

 18 
 9





 
2016-  2016-  

2008-  2011-

2000-  2000-  

98-  98-
 

2003- 

2013-



2009- 

91-  2008 







21 2018 











 4030 

 



 1200   800 

 



 (i

 (ii

 (iii

 (iv

 (v


 (i

 (ii

 (iii



 (iv

 (v

 (vi

 (vii

 25 









 



 200   50-   90 


  480




 90 




 10 8 
 15 13 


 


 (i

 (ii

 (iii

 30  (iv

 35 

 (v

 (vi

222018  

 



 


 

















2220  8075 
 20  70 

 (NIAMYCINCE) 






 






 27  21


 15



 1

 2

 3






  600-500 



 15 


 12001000 




 15  15 

 800650 







 6-5 







 10 


 25-20 
 5 





 7060  
 

 2018 

 (RIDGER) 



 
 

 6-5  15-10 
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














 




 21.5  230 


 500400  500  20 













 20 


  

 








 45 






 70 











 15 










 15 














<<<<<<<>>>>>>>
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 


















 



 K 




















 8075  64










25 2018 


 











 54 












 

50.0 
0.50 





 

 


 129  

 


<<<<<<<>>>>>>>

 
















 459   58 
















 15  10 


 3x3x3  

 

 

 

 


















 /  / 
     

0.040 0.0540 0.070 0.60 30 
0.080 0.080 0.130 0.60 30 

0.120 0.120 0.190 1.00 30 

0.160 0.160 0.250 1.50 35 

0.180 0.80 0.310 2.00 40 




















 

 


 25 

262018  









 

 100  350 

 







   3027 







 8.54.5 













 

 
 2520  15  


 10 8 






 / 








  (Tissue Culture) 






 






 




 / 

 8  /

   1x1x1
 













27 2018 









 40 


























 8070 (Nephthalene Acetic Acid) 



 
 100


 105 















 

 10057 




9075 

 





 9075  



  64 










 25 




 

 



 108  1



 (BHC)  2





  3


 4

 
 31         

282018  







 
















66 




























 1














 

 1

 2

 3

 4

 5

 6



 7

 8

 9


  

0300-4235086  1

0300-8441100  2

29 2018 






0300-4872992  3

042-35433434  4

0300-6620616  5

0300-6620616  6

051-2565074  7

0300-6327448  8

0345-7277925  9

061-4577925  10

061-6244277  11

0301-8735735  12

061-4584425  13

0300-9552010  14

042-35753625  15

 2

 Print Media 










  

  1

  2

  /  45 3

  4

  5

  6

  7


  

   1

  2

   3

 
 4

  5

  6

   7

  100.4  8





 (3)









 30 










 www.livestockpunjab.gov.pk

1 www.pakdairinfo.com

2 www.iddb.org.pk

3 www.dairyfarmingpakistan.com

4 www.dairyproject.org.pk

5 www.zaraimedia.com

6 www.amis.pk

7 www.agrihunt.com

8 www.pda.com.pk
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http://www.livestockpunjab.gov.pk
http://www.pakdairinfo.com
http://www.iddb.org.pk
http://www.dairyfarmingpakistan.com
http://www.dairyproject.org.pk
http://www.zaraimedia.com
http://www.amis.pk
http://www.agrihunt.com
http://www.pda.com.pk


9 www.uaf.edu.pk

10 www.uvas.edu.pk

11 www.altafandco.com

 





 

  

0800-78685

0800-78686

0800-9211  

 1

0800-29000

0800-15000

 2

0800-84420  3

0472-35710862

042-3575863

 4

0300-4130636  5

0800-70714  6





 0304-4000172  


 80024








   

700   1

1350-700   2

700   3

700   4

2244   5

 


(Robo Calls) 

 







 







<<<<<<<>>>>>>>
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 
 5














 1

 200100 
 /  2

 / 
  +

 

 3

 100  100   (Decline) 



2018 

http://www.uaf.edu.pk
http://www.uvas.edu.pk
http://www.altafandco.com











 77 
 88  60 










0.08 

 0.13  4.70 




100 X 


0.08

 1.70 = 100  X 
1.70

 2.0 

 53





 1514 
 1210 







 -1







 50 

 


 -2




 Oxidized Flavour 
 Oil Flavour Oxidized Flavour 







 Homogenzation 

  170  76.6 






Burnt Cabbage  Flavour  1510

 Flavour



32 2018  






 Lipolytic 
 Lipase 


 Pasteruization

 Pasteurization 

 -3


 Lipase 









 (Somatic cells) 

 (Pus cells)





 -4




 Cowey Flavour




(Cooked Flavour)  -5




 Pasteurization 




  170 





(Ropy Milk)  -6




 (Mucin)  (Gum) 





 Streptoccci  Coliform 








 

 

 

 


 

 

 

 


 


 


 


 

33  2018  



 

















 









 
 



 















 




 
 











 
  





 -i

 -ii

 -iii

 -iv

 -v

 -vi












 




34 2018  

 



















 







 















  


 

 














 



































 

 



 



 

 
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
 

2018 









 





 













 

 USFDA 




24  40 
 

 4 






2006 





















  











 





 










 

 


 



36 




2018  



37 







   

   
    

   

    
  

   

  

2018 



 2  =  2ml 
 64,800 


 0.2 

 0.25  129.6L/h 0.25 = x = 64,800.0

 129.6x0.25=32.4L 

 

 

 1510  

 


 

 14.5Psi  
  10  10  





  •

  •

 45 


 •




 
















 

 









 Gophens 
 Field mice 




 








 






 




 











 

 

 























 




 




 

  

 


 
 


 

 


 2015 


 

 1510 








 

  

 1510 

 242  

 
 












42 



 32 



 

 

 64,800 


 

 37   2  

38 2018  


 ** 


 *  **  *







 10 


 1300 





 









  







  2017  




 








 44  60 



 51  6

 B1,A,B6,B2  C 




 43

 7545 
 1,397 

 2  2,252


 27 



 56

 811 
 80 

 95








39  2018 




 


 

































 CPEC 





 16 

 3818 CPEC

 45  75 
 2020 























 K-2 

40 2018  


 



 1100 


 160 









 325



 1783




 1797 

 1804 


 1838 
 1861 


 
 1863 

 





 1863 

 1904  1903  1894 
 1947 




 10  1958  1955


 1970 

 1977 
 





 1977 






















 


 







 20 







 1500










 20 
 8  2018  2017 







41  2018 






























 












 CPEC




 Gwadar Golf City  CPEC






 






 CPEC 





 CPEC 


 C P E C 

 3515

 CPEC 














42 2018  








 92  2010  85  1990







 2006 





 ""  91  2015

16  2015  90  94 

64  2015  "" 

 "" 
 

 92  1990  85 
 48  27  2010 

 2010

4  27  28  32 
 9 

 18 


 15  66

 81 



 48  JMP





 i

 ii

 iii

 iv

 v

 vi

 vii

 xi


















 










 

 

 










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

























HIES 


 




 2350 




200708 


 1980  1970  17.2 

 1990 
 2001  "  " 




210  2017

 12.4  2011 


 29.5  2014  64.3  2002


"  "









 
























44 






2018  




























14000 
 20000  2020  15000

 111,500 

 40003000






























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


2018 

 
 

 



 






'water' 


 70.9 





 













































 



 5 

 






  

















 


 







 







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












































 7 
40  30 


30  120

 35














 150 



 GDP













   

3000-5000  1  1

900  1  2

170  1  3

1500  1  4

25  1  5

70  1  6

  7-10   1  - 


7

15000  1   8

10000  1   9

4300  1    10

750  1   11

214  1   12

3000  1   13
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













 1948 




 Indus Basin Development Fund Agreement 


 1960



 


 1975  2017 

 750  250 
 900 

 1000 





 30

 70 

 70/30 






 knowledge, skill


























 





 40 







 evapotranspiration 













 (organic matter) 
 airation system



 100 60 
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


 Al-ain



(vegetation) 

























217 
 300  FDA  
 1990 

 28 




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 





 207  1642006 


 55 




 

 71.7 


 90 


  98 

 



 76 







 


 

1    




 



   

 

 








  

 829 


 60 


 40  NFDC  B 
 


 


  Ca 







Foliar-applied boron and calcium improves drought stress tolerance in maize

Maize is an imperative world food crops and is the third most important cereal with the leading global production at 829

million tons annually. Drought is one of the key restrictions to the sustainable agricultural production around the globe,

especially arid and semi-arid regions of the world including Pakistan. It disturbs number of physiological processes within the

plant body. It generally prevents plant growth through water absorption, nutrient uptake and nutrient mobility in soil which

may involve buildup of mineral elements in plant tissues and therefore, alter various physiological and anti-oxidative plant

responses.  Soil application of B and Ca+2 is less efficient in calcareous, high pH, low organic matter soils and this problem

is further aggravated under water deficit conditions due to their reduced mobility from soil to roots by mass flow. Foliar spray

under such circumstances has been described to be equal or more effective by different researchers. A plant's complete

necessity for various nutrient elements may frequently be provided by one or two foliar sprays as quantities required are

small, rates of uptake are sufficient and plants respond quickly to nutrient spray, consequently, foliar application of nutrients

to growing crops will ensure improved crop nutrition at reproductive stages (anthesis and seed filling), which in turn may

result in improved crop yield.  The results of the present study suggest that drought stress brings considerable growth

inhibition through reduction in nutrient uptake and disturbance in gas exchange characteristics, water relations and

photosynthetic pigments by accelerating membrane damage and disproportioning antioxidant system as compared to normal

water supply. Considerably improved growth rate, water status, photosynthesis, pigment contents, osmolyte accumulation,

antioxidant activities as well as reduced membrane damage were found to be the key contributors to a stress-tolerant

genotype to thrive under limited-water supply. Moreover, plant growth, photosynthesis, water relations, pigment content,

osmoprotectant accumulation, antioxidant defense system, lipid peroxidation and final economic yield could be adjusted by

foliar B and Ca2+ supplies under water-deficit conditions. Thus, we suggest synergistic effect between B and Ca2+ and the

50 2018  



hardening for drought tolerance by their optimum supplies should rather be pragmatic to a drought-sensitive cultivar under

drought stress to improve its potential to grow vigorously under drought-prone situations.


  




 2012  2011 
   CERES-RICE 

 (2042-2071)  2014-2041  2010  1980  30 

 1.8  (Simulation)  8.5  (2072-2099)

 20.7  20.716.5 
 8.9  14.6  30  18  11 

 20.7 
 15  15  10  5 

Climate Change and Rice Production in Punjab

Two years field study was conducted in Faisalabad, Sheikhupura and Hafizabad districts during 2011 and 2012 for

collection of data on phenology, growth, yield and quality of fine rice. Cropping system model DSSAT was used to estimate

the impacts of climate change on fine rice productivity. Results showed that with delay in transplanting date the there is a

significantly decreased in number of fertile tillers per m2, kernels per panicle, spike length, 1000-kernel weight, total dry

matter and paddy yield. Transplanting dates also significantly affect the growth and development of crop. However, response

of cultivars were different among dates and locations. Late sown crop efficiently use radiation. It was observed that

Basmati-515 and Super Basmati were high quality cultivars at all location when transplanted at 2nd week of July. After

applying the package of adaptation strategy it was concluded that the Shaheen Basmati transplanted on 15th July showed

maximum adaptability in three districts (Faisalabad, Hafizabad, and Sheikhupura) with increase in mean yield of 12.31%,

13.03% and 11.96% respectively. At Sheikhupura Basmati-515 and Basmati-2000 transplanted on 15th July, at Faisalabad

Basmati-515 transplanted on first week of July and at Hafizabad Shaheen Basmati and Basmati-515 transplanted on 15 July

produced highest yield. Overall as concerned yield, showed that increase in mean yield upto 10.35%, 7.53% and 10.14%

was observed at Faisalabad, Hafizabad and Sheikhupura respectively. It is concluded that increase in Nitrogen (15%),

planting density (15%) while decrease in irrigation quantity (15 %) and 5 days earlier transplantation from recommended

(adaptation package), will be the best strategy to sustain the rice yield in collar tract of Punjab. 





  



(Rosa   (Rosa centifolia) 
 (Rosa bourboniana)  (Rosa damascena)  Gruss-an-teplitz)


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





 (Rosa bourboniana)  (Rosa damascena)  (Rosa Gruss-an-teplitz)  
 (Rosa centifolia) 




Rose cultivation under municipal wastewater

In Pakistan, the most important floricultural crops are rose, jasmeen, gladiolus, tuberose, carnation, iris, moraya,

narcissus, freesia, lilies, statice and gerbra. Among these crops; rose is first ranked high value floricultural crop. It is woody

perennial flowering plant which belongs to subfamily Rosoideae and family Rosaceae. Its genus Rosa encompasses more

than 200 species and 20,000 cultivars which are distributed globally. Rose is also a rich source of essential oil that is used in

perfumes, medicine and beauty creams. Cultivation of roses for the production of essential oil seems to be a viable option to

increase farmer`s income and foreign exchange for the country. There are four main species of roses that are grown for

essential oil production: top ranked is Rosa damascena which is extensively cultivated in Bulgaria (70-80%), China, Turkey,

Russia and India. Second one is Rosa centifolia, commonly grown in France, Egypt and Morocco. Later come Rosa

bourboniana and Rosa Gruss-an-Teplitz which were introduced in France and China respectively. In University of Agriculture

Faisalabad, Institute of Horticultural Sciences a study was planned to determine the performance of four scented and oil

bearing species of high value floricultural crop of roses under treated and untreated wastewater irrigation in peri-urban areas. 

 
  

  
     

   



  
    

 250 
 (Photorhabdus & Xenorhebdus) 


 20 

 








 
 












 4824 





Entomopathogenic nematodes, a promising biocontrol agent

In Pakistan studies on distribution, isolation, biology, taxonomy and efficacy of entomopathogenic nematodes have
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been carried out during 1996-2004. Approximately 2000 soil samples were collected from different localities of Pakistan. So

far a total of four species have been identified. According to latest information a list of total 37 species of Steinernema and 9

species of Heterorhabditis is in record. The Pakistani species S. asiaticum classify under the carpocapsae group while S.

pakistanense comes under bicornatum group. Steinernematids and Heterorhabditis are obligate insect parasites with

associated bacterial symbionts, Xenorhabdus spp. and Photorhabdus spp., respectively. The infective juvenile stage of the

nematode remains in the soil until it can invade the body of a susceptible insect. After infection, the symbiotic bacteria are

released into the insect haemocoel, causing septicemia and death of the insect. Nematodes feed on the bacterial cells and

certain components of host tissues. Nematodes may pass through several generations in an individual insect. Once host

reserves are depleted, new generations of infective juveniles exit the cadaver. Almost all groups of entomopathogens are

reported to infect S. litura. Entomopathogenic nematodes as bioinsecticides are extra ordinarily lethal to many soil insect

pests.  They can kill insects within 24-48 hours with their symbiotic bacteria as compared to other biocontrol agents that

require long time period for such action.  These have the ability to search and kill their hosts present in different environments

and can penetrate the bark and pupation chambers. Bacteria inside cadaver retain their shape and do not putrefy. Antibiotics

are produced by symbiont bacteria. In field studies, different insect pests have been found susceptible with no adverse effect

against beneficial insects or other non-targets. The searching potential of entomopathogenic nematodes varies within

species thereby, affecting their efficacy in pest management strategies. Proteinaceous toxins produced by them can be used

as effective control measure. 


  




10468, 10554, 4728,  1780, 10501, 4739, 11367, 10939, 1748  10553  10549 

 NARC-4  10942, 1788, 10466, 10504  1791  10551  10544, 10938, 10550

 1776  10559  4828, 1777 



 7-25  20 - 85   25 - 42 
 4-8  20-35 

   



USE OF NON-CONVENTIONAL APPROACHES FOR THE MANAGEMENT OF FUSARIUM WILT OF CHILLI

PEPPER

Fusarium wilt caused by Fusarium oxysporum f. sp. capsici is a potential threat in chilli growing areas of Pakistan,

causing 70-100% yield losses under conducive environmental conditions. Cholorosis, vascular discoloration and wilting are
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the characteristic symptoms of this disease. Carbon and nitrogen availability, temperature, pH, inoculum density, population

dynamics, time of infection and host range influences the development of symptoms. Similarly susceptible host, virulent

pathogen and environmental factors contribute towards the outbreak of disease. Use of resistant host is an appropriate and

outstanding method to diminish the incidence of soil borne diseases like Fusarium wilt of chilli. Furthermore, resistant

cultivars not only minimize the disease incidence but also avoid fungicide toxicity due to its application to the soil. Research

revealed that application of organic matter in soil helps in improving physical  (water holding capacity, aeration and nutrient

uptake) and chemical properties of soil which not only enhanced crop growth but also suppress soil borne pathogens like

Fusarium oxysporum. In the contemporary studies, cow and poultry manures were used as source of OM for management of

Fusarium wilt of chilli pepper. Both sources expressed significant results but cow manure showed pronounced results in

suppressing Fusarium oxysporum f, sp. capsici. Because OM not only boosts up growth rate but also increased rigidity of cell

wall and resistance of plant against soil borne pathogens. It has been observed that incidence of Fusarium was reduced 50 -

80 % through application of OM which suppressed Fusarium wilt disease by changing soil pH.


   

 30  70 
  

 





 153  2012-13 
 







 "  " 


Better production of sunflower through pyramiding: at world and Pakistan level

Sunflower is the most important oilseed crop which contributes about 32% of domestic oil production, while the share of

rapeseed and mustards including canola is 17% in the total domestic oil production. Sunflower is grown all over the world

due to its broad range of adaptability and high oil contents. Sunflower oil is exclusively used for cooking purpose and it has a

potential to bridge up the gap between the domestic demands and production of edible oil. The farmers are unable to obtain

better yield due to non-availability of quality seed, high cost and low adaptability of imported hybrids. All varieties and hybrids

of sunflower have their own unique characteristics and yield potential. Different hybrids are evolved for different regions

depending upon climatic conditions and soil type. Selection of appropriate hybrids is the key factor to get maximum yield.

There are two strategies to increase the yield in sunflower, either to use more land resources or develop local high yielding

better quality hybrids/cultivars. The best option to increase the production of sunflower is the latter strategy. Yield is a very

complex phenomenon and is controlled by a number of factors. These factors are scattered in various germplasm accessions
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which need to be gathered together in one accession.Gene pyramiding has been used as an effective approach to develop a

genotype/hybrid by stacking different genes controlling the economically important traits such as yield, quality and tolerance

to abiotic stresses There is a compelling need to enhance the production of edible oil on the basis of ever increasing human

population. 


  







 line x tester  SCA  GCA


 46.7% (A-10.8, G-60) 

 Heterin 
G-60  A-10.8A-11  Helertia  Inbred 

 A-10.8  C-10  RI-51  A-35  A-11

 B-2.8B-3  Combiner 
 Heterosin  




 Replication

Inheritance of quantitative traits related to oil and yield in sunflower (Helianthus annuus L.) under normal

and drought conditions

Sunflower is an open-pollinated crop, hybrid breeding for improvement in its achene yield potential, oil content, and

quality is the way forward. In open pollinated crops, the variability is exploited for better heterosis. Information of general

combining ability (GCA) and specific combining ability (SCA) of inbred lines is necessary for exploitation of better heterosis. It

is observed by many scientists that the lines having maximum genetic dissimilarity will behave better in hybrid development

than the genetically similar lines. Two parents (A-10.8, G-60) showing 46.7% genetic dissimilarity by SSR marker. Therefore,

the lines A-10.8 and tester G-60 are best for further breeding program in the future, because these lines have potential for

the further development of a high yielder and local hybrid of sunflower. This cross also showed positive desired heterosis

over the mid for leaf area, number of achenes per head and achene yield per plant. The same cross had positive heterosis

over the better parents for head diameter, number of achene per head, achene weight per head, 100-achene weight and oil

contents. Most of the characters in the current study showed over dominance type of gene action and inbred lines were

showing desirable negative and positive heterosis, so the present material may be used for the development of hybrids,
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especially the line A-10.8, A-11 and tester G-60 followed by A-35 was showing positive heterosis for number of achene per

head, and achene weight per head. A-11 and A-35 could be the potential parents for early maturity and short duration crop.

RL-51 and C-10 were good general combiners for oil content. A-10.8 was consistent as good general combiner for achene

yield per plant in both non-stressed and stressed conditions. Hybrid B-2.8 × B-3 could be used as potential parent for early

maturing and short duration hybrid development. Hybrid A-10.8 × G-60 could be used as potential parents for short stature

and high yielding hybrid. Both the parents in this cross are also proved to be genetically most dissimilar. Moreover the results

of this study are preliminary one and more research is needed for conformity of the results with different replication and at

different locations.




  
 6.56 

 


 









Biofortification of cereals with iron by manipulating soil pH in calcareous soil

It was reported that acidifying calcareous soil with elemental sulfur increased phytoavailability of Fe. Oxidation of

elemental sulfur not only decreases soil pH but also increases Fe bioavailability to plants. Decomposition of organic matter

releases organic acids that serve as chelates and increase Fe availability to plants by solubilizing the Fe in soil solution.

Previously food fortification, food diversification and supplementation have been used to cure malnutrition remedy. But all

these approaches are short term solutions and are complementary to each other. In this regard, biofortification is considered

as most sustainable and cost effective strategy. Thus, in high pH calcareous soil agronomic biofortification will be ineffective

unless soil pH was lower down. The major issue in calcareous soil is quick transformation of more soluble Fe compounds to

its less soluble oxides and hydroxides. In this study, a series of laboratory, pot and field experiments were conducted to

evaluate the effect of organic and inorganic fertilizers for Fe biofortification of cereals in sulfur amended low pH calcareous

soil. Results revealed that Fe application with biochar in sulfur amended low pH calcareous soil increased growth, yield and

Fe bioavailability in wheat, maize and rice grains, significantly, over control, in pot and field conditions. Rats model are most

frequently used for testing the effects of agents that are beneficial or potentially hazardous for humans. In our rat model

study, groups of rat fed with Fe biofortified rice grains, other than control, have positive effect on Fe deficiency anemia
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elimination. 




   









 (Immobilization)

 Lignin (Peroxidase) 


 5.67  (LiP) 


 Nylon Membrane  (Chitosan)   (Ca-Alginate) 
  (LiP) 

   (SEM) (Scanning Electron Microscopy) 



 (LiP) 

  (LiP) 
Immobilization of Lignin Peroxidase from Schizophyllum commune IBL-06 for improving its properties 

The first objective of this research was to evaluate various protocols of enzyme. Immobilization in order to develop a more

practical method to measure the enzyme activity, stability and reusability of immobilized enzymes. For this, eight different

immobilization carriers (supports inert), including calcium alginate, chitosan, polyvinyl alcohol, gelatin, agarose, nylon

membrane and cross-linked enzyme aggregates were used to immobilize LiP. The main selection criterion for the evaluation

of the technical asset was the simplicity in the preparation, the robustness and effectiveness of enzyme loading. Although the

method of immobilization and the nature of the carrier support may be different for different enzymes according to their

industrial applications, as well as their request and the needs, but the purpose of the capital asset remains the same. From

the findings of the study it was concluded that extracellular Schizophyllum commune IBL-06 lignin peroxidase was

successfully immobilized on various immobilization support using glutaraldehyde as cross-linking agent. Immobilization of

lignin peroxidase enhanced optimum temperature, thermostabilty as well as optimum pH of the enzyme. Immobilization

improved the ability of LiP to decolorize reactive textile synthetic dyes and retained 36% of its original activity after 7th cycles

of repeated reuse in dye decolorization suggesting its effective and economic reusability in industrial batch operations. 





  

 



 2100 
 
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 


Anticancer properties of Citrus pseudolimon essential oil

Cancer is an "old-age disease" that has an "age-old" history. Cancer is one disease that fits the paradigm that ''more we

know, less we understand its intricacies''. Cancer is referred as a generic term for more than 200 different diseases that can

affect any part of the body, and is characterized by the uncontrolled development and proliferation of normal healthy tissues

and multiplication of cells. Citrus crop is an ancient crop; which dates back to 2100 BC. Currently, citrus has earned attention

for providing massive amount of health benefits including antioxidant, anti-carcinogenic, anti-inflammatory, antimicrobial and

anxiolytic properties. In genus citrus many species of mandarins, tangerines, lemons, grapefruit, limes and oranges are

included. Citrus fruit provided vitamin-C and some other constituents, among them limonoids, flavonoids, dietary fibers,

carotenoids (chiefly ?- carotene), and folic acid are included. Limonoids are distinctive secondary metabolites of the Citrus

essential oils, derived from limonene compound and showed large number of pharmacological and biological activities. In the

present work, Citrus pseudolimon essential oils were tested against different cancer cell lines to check their anticancer

properties and It is proved from the present research that Citrus pseudolimon essential oils play an important role in cancer

prevention.


  






 2.5,5,10,15% 


 SB-11 

 10  ICI-984 





Induction of .Heat Tolerance in Maize using Aqueous Extracts of Foliar Parts 0rM.oringa 

Experiments were started with screening of ten commercially available hybrids based on a number of traits revealed

substantial differences in their responses to heat tolerance. This led to selection of heat tolerant (SB-ll) and a heat sensitive

(lCI-984) hybrids. The selected hybrids vvere tested for their responses to the exogenous application of aqueous extracts of

Moringa dry leaves (100/0 MOLE) and fresh flowers (10% MFE) in seed priming, medium supplementation and foliar spray

modes. The results indicated substantial improvement in the growth of maize hybrids under control and heat stress.
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A111011g the three modes of application for dry leaf aqueous extracts, medium supplementation was the 1110st effective

mode followed by foliar spray and seed priming for 1110st of the parameters. Among the extracts MDLE was much rnorc

effective than MFE, although the efficacy of both was best at 100/0 followed by 15%, while untreated controls were at the

bottom edge. These data suggested that exogenous use of aqueous extract of Moringa floral part can be conventionally used

in the promotion of maize growth. In conclusion, medium supplementation of MDLE proved to be best extract type and as

best application mode in improving, synthesis of antioxidants, accumulation of osmoprotectants and accumulation of

phenolics. From the data it is plausible that medium supplementation had a direct positive effect on physiological and

biochemical phenomena in maize especially under heat stress. Thus heat tolerance in maize and possibly other crops can be

produced with the use of aqueous moringa extracts at optimized concentrations. Moreover, the field use of Moring a extracts

is quite pragmatic by showing 15 to 200/0 increase in growth under heat stress condition. 


  

 2014-15  200  40 

   2.03




  7-8 





 






  





Poultry Feed from Citrus Waste: Health Benefits

Poultry sector is well organized sector of the Pakistan's agriculture providing not only valuable proteins to the people of

the Pakistan but also providing jobs and economic activity in the country. The poultry sector is increasing at the rate of 7-8%

annually, which is showing its potential in the country. Keeping in view the problems faced by meat processors regarding

oxidative stability of meat and meat products the present study was designed to evaluate the effect of natural antioxidants

from citrus waste on the quality and stability of broiler meat and meat product. The growth performance of broilers was

measured by feeding them at different levels of citrus waste in the feed. The raw meat was subjected to assess antioxidant

status and storage stability analyses. The antioxidant defense enzymes of the broiler blood were also determined. The

nuggets prepared from experimental broiler meat were evaluated for their stability and acceptability. The data obtained for

different parameters were subjected to statistical analysis by using different experimental designs and these results are

summarized below. The results showed that citrus waste in excellent source of the antioxidants and these antioxidants are

incorporated in the meat of the broilers successfully. Citrus waste contains emerging antioxidants possesses numerous

health benefits and improve physiological functions. Moreover, citrus waste is the richest natural source of antioxidants and

59 2018 



contains essential fatty acids. The use of these antioxidants in the feed will enhance the quality, stability and antioxidant

potential of meat and meat products and the meat produced from the citrus waste can be beneficial in improving the lipid

profile of the individuals fed on that meat. 


  


 (Processed (Cheese 


  (Stretch)  (Melt)

 Confocal  




 

 


 
 
 

 
  25  75 

Quality characteristics of Pizza cheese 

Cheese is a dairy product produced by coagulation of milk protein in various forms, flavors and textures. There are

different types of cheeses which have same major components such as whey proteins, milk fat, casein, and microorganisms.

There are soft and hard cheeses, low-fat and high-fat cheeses, un-ripened cheeses, mold-ripened cheeses, and process

cheeses. Among cheeses, mozzarella is getting more popularity day-by-day. Low moisture part skim mozzarella cheese is a

product whose composition, manufacturing process and functionality are powerfully associated to its utilization as pizza

cheese. Pizza cheese comprises numerous types and varieties of cheeses that are specifically designed and manufactured

for use on pizza topping, including mozzarella, processed and modified cheeses such as mozzarella like processed cheeses

and mozzarella analogue. Consumer demands pizza cheese with good flavor, melting and stretching characteristics. In order

to meet the requirements of consumer the pizza restaurants prefer to use a blend of young and ripened cheeses to get

desired quality characteristics. Primary cheeses provide melting, stretching and foundation characteristics while secondary

cheeses provide flavor accent, color enrichment and other quality and sensorial attributes. On the other hand cheese

producer demands more market as well as shelf life of the product. In Pakistan mozzarella, cheddar and cottage cheese is

mostly being used. Hence, keeping in view the popularity of mozzarella on pizza topping, research work is planned to use the

mozzarella and cheddar cheese in combination due to their flavor and functionality on pizza topping respectively. The

behavior of these cheeses was assessed during cooking by two methods (microwave and conventional oven). The research

indicated that Pizza cheese made with 75% mozzarella and 25% four months xcheddar cheese was better as compared to

other.  
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







 Enzose  (CSL) 

Dextroxe 
85  Lactic Acid 

 3.5-4.5 pH  Dextorxe







USAGE OF ENZOSE AND CORN STEEP LIQUOR AS ENERGY AND PROTEIN SOURCE IN BUFFALOES

There are two potential feed byproducts viz; corn steep liquor (CSL) and enzose which seems promising provided they

are nutritionally evaluated. The CSL is high in protein (40%) which makes it an excellent protein source for ruminant animal

feeds. Enzose is a liquid derived from the enzymatic conversion of corn starch to dextrose. Unlike other fermentable sugars,

enzose has high lactic acid content and is a cheaper source of dextrose. Enzose contains 85% dextrose, with a pH ranging

from 3.5 to 4.5.  In current study, four independent experiments were conducted to examine the influence of varying levels of

corn steep liquor (CSL) and enzose on feed intake, growth performance and carcass characteristics of growing nili-ravi male

buffalo calves and blood biochemistry, milk yield and its composition in early lactating nili-ravi buffaloes. In conclusion,

increased nutrient ingestion, utilization and weight gain reflect the suitability and potential of enzose and CSL as an

economical energy and protein sources when used to replace corn grains and urea, respectively. Similarly, buffaloes fed

enzose and CSL supplemented diets had higher nutrient intake and digestibility. The animals had better nitrogen balance,

blood biochemistry, hormonal profile and they produced milk with better quantity and quality when fed enzose and CSL in

their diets. In conclusion, male buffalo calves fed CSL40 diet gained more weight and were cost-effective. Likewise,

increased nutrient ingestion, utilization and weight gain reflect the suitability and potential of enzose as an economical energy

source when used to replace corn grains upto 80% of the diet of growing male buffalo calves. In case of early lactating

buffaloes, animals fed diets containing CSL ate more DMI, had higher digestibility, better nitrogen balance, produced more

milk and lower PUN than those fed C diet. Similarly buffaloes fed diets containing enzose had higher digestibility, better

nitrogen balance, produced more milk and lower PUN than those fed C diet. These results reflect the nutritive potential of

enzose and corn steep liquor as economical energy and nitrogen sources when used to replace corn grains and urea,

respectively in the diets of growing male buffalo calves and early lactating buffaloes.
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
  

90  Peste Des Petitis Ruminants 
 PPR  Goat Plague  100

 Prevelence)  Epidemiology (PPR) 
 (400)   800 

  47.12  48.8   400 

 63.9  60.5  RT-PCR

 56.25  58.65 


Peste Des Petitis disease in small ruminants (PPR)

PPR is an endemic/dangerous disease of small ruminants. It can be transferred from one animal to another. About

80-90% morbidity and mortality is due to this infection. Heavy losses inculcated from PPR commonly known as goat plague.

There is no treatment of PPR; however symptomatic treatment can be done. This disease can be controlled by vaccination.

Epidemiology and sero-prevalence of PPR in sheep and goat was recorded in present study. 800 serum and blood samples

of sheep (400) and goat (400) were collected from five districts (Kasur, Faisalabad, DG Khan, Attock, Bhakkar) of Punjab.

Results confirmed that sero-prevalence of PPR in sheep and goat was recorded as 61% and 44% respectively. To confirm

PPR virus RT-PCR test was done and prevalence in sheep and goat was recorded as 60.5% and 63.9% respectively.

Additionally, vaccines used in our country were also trialed. From these results it was found PPR is prevalent in our country

and mass scale vaccination program must be launched to counter this disease.


 







 

  



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

Effects of arsenic, vitamin E and C on reproductive system of teddy goat bucks

Arsenic is a metalloid found in water, soil and air from natural as well as anthropogenic sources. Arsenic occurs in

inorganic and numerous organic forms that differ not only in their physical and chemical properties but also in their

occurrence and toxicity. Arsenic can act to promote or enhance carcinogenicity. The blood synthesis is inhibited due to

arsenic in goats. The process of energy production is ceased due to binding of arsenic with enzymes.  Semen evaluation

parameters like volume, sperm motility, viability, sperm count, sperm membrane functional integrity and sperm DNA integrity

are altered due to arsenic toxicity. The production of free radicals causes the deformities in sperms and testis in Teddy goats

bucks. The process of spermatogenesis is also inhibited due to arsenic in ruminants. Symptoms of acute intoxication in goats

usually occur within 24 hour of ingestion but may be delayed if arsenic is taken with the food. Early clinical symptoms at acute

arsenic intoxication may be muscular pain, weakness with flusking skin and severe diarrhea. The feed intake of animal is

decreased. Capillary damage leads to generalized vasodilation, transudation of plasma, and shock. The hyperkeratosis of

skin and in coordination of various parts takes place due to arsenic toxicity in goats.  Arsenic's effect on the mucosal vascular

supply, not a direct corrosive action, leads to transudation of fluid in the bowel lumen, mucosal vesicle formation, and

sloughing of tissue fragments. The use of vitamins E and C in animal feed eliminates the toxic effects of arsenic. These

antioxidants ameliorate the toxic effects of arsenic on reproductive and other parts of goats.

63 2018 


 1966 








 300/-  200/-  60/- 
 5000/-




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HANDLING AND DISPOSAL OF HATCHERY AND FARM WASTE 

 
Dr. Muhammad Yousaf and Dr. Shahid ur Rehman 

Institute of Animal and Dairy Sciences,  

University of Agriculture, Faisalabad Pakistan 

 

Hatchery Waste Disposal  

Hatchery industry is working for the supply of day 

old chicks to the Poultry Industry. Quality chicks 

are produced by hatcheries for the production of 

meat and eggs to fulfil the protein needs of the 

people. In hatchery working operation there is 

production of hatchery waste which is to be 

properly disposed as per recommendations of the 

regulatory authorities of the country.   

    There are many hatchery wastes which 

includes: - 

1. Egg shell 

2. Dead in shell  

3. Fluff 

4. Infertile eggs 

5. Low quality chicks 

6. Males chicks 

7. C grade female chicks 

8. Dead embryos 

Out of 700 million hatching eggs, 140 million 

infertile and this will go to bakeries and shampoos 

as per previous practice because about 20% 

infertile eggs are produced. The usual price of 

these kind of eggs is Rs. 600/egg box in Summer 

and Rs. 1000-1200 in Winter season. However, 

due to Poultry Act these type of eggs is mostly 

disposed in big hatcheries. Ethically these type of 

eggs should not be use in human food. 

Egg shells are source of calcium, dead in shell and 

very low quality eggs are source of protein and 

fat. 220 litter capacity drum are used for holding 

the waste and are properly compressed. Disposal 

of hatchery waste is by digging the ground, 

material is dumped and properly covered. 

Sometime the hatchery waste is thrown on open 

places near water channel so polluting the water. 

Some poultry entrepreneurs minimize the size 

hatchery waste volume by grinding which requires 

much less space. Fluff is removed during cleaning 

and washing and dead in shell go with eggs shell. 

Male chicks are sold in Pakistan by contractor as a 

colorful chicks and earn a lot of profit c grade 

females are also sold. In some countries male 

chicks crushed, processed and use in animal feed 

which is against Animal welfare.  

Hatchery Waste (Dead Chicks) 

Hatchery Waste (Eggshells) 

                        Handling and Disposal of 

Farm Waste  

1. Poultry manure 

2. Dead birds 

3. Feathers   

4. Clumps of manure 

5. Vaccination vials 

6. Chick boxes 
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Waste water should be properly disposed and 

drained. Racking of litter is done in breeder farm 

to maintain its consistency. Broiler litter is of high 

protein use for oil extraction and electricity 

production, if litter is dry then good because wet 

litter creates problems. There should be proper 

dispose of dead birds because dogs are sitting 

outside the farm, they eat and spread the disease 

this practice is not desired. Incineration of dead 

bird should be done. There should be proper 

disposal pit and with the passage decaying occur 

and only bones are left and later bones are also 

decomposed. Feathers on layer farm are removed 

and disposed, some people collect them and sales 

that are used in shutter making. Vaccination vials 

should be disposed after use. Chicks boxes for 

some days use for feeding than burn them. Dust is 

also a waste material. On an average 15% eggs 

will be either infertile or dead in shell when 

average hatchability is 85%. Hatchery waste 

constitutes of these eggs together with eggshells 

remaining after the hatch. Due to spreading of 

pathogenic organisms, some countries prohibits 

hatchery waste incorporation into byproduct meal. 

Hatcheries have to dispose this waste because 

there are very few profitable outlets for waste 

material from the hatchery. Vaccination vials, 

chick boxes, waste water should be properly 

disposed. Racking of litter is done in breeder farm 

to maintain its consistency. broiler litter is of high 

protein use for oil extraction and electricity 

production, if litter is dry then good because wet 

litter creates problems. There should be proper 

dispose of dead birds because dogs are sitting 

outside the farm, they eat and spread the disease 

this practice is not desired. incineration of dead 

bird should be done. Vaccine vials, chick boxes 

waste water should be properly disposed and 

drained. Racking of litter is done in breeder farm 

to maintain its consistency. Broiler litter is of high 

protein use for oil extraction and electricity 

production, if litter is dry then good because wet 

litter creates problems.  

Eggs unhatched be macerated to destroy 

unhatched embryos in the hatcher. Carbon dioxide 

gas be used to destroy pipped eggs and cull 

chicks. A bin or trailer can be used to augur 

macerated debris, or into a sealed storage hopper 

by vacuum. The disposal be in accordance with 

local environment and practice keeping in view 

the workers/visitors, mice and rats, insects, wild 

birds, equipment like trays, boxes and buggies. 

Hatchery waste is produced in large amounts in 

the poultry industry which includes wastewater 

and solid waste. Waste water is resulting from 

water used to wash hatchers, incubators, wash are 

and where chicks are handled. Solid hatchery 

waste comprises infertile eggs, empty shells, late 

hatchings, dead embryos, a viscous liquid from 

eggs/decaying tissue and dead chickens. Solid 

hatchery waste is traditionally disposed by 

composting, land fill, incineration and rendering. 

Disposal of hatchery waste is mostly done by 

composting or by land fill, which costs chicken 

meat industry each year millions of dollars. In 

some hatcheries, hatchery waste is being rendered.  

Hatchery waste water methods comprises of its 

use for irrigation purpose, land fill, using it for 

irrigation, wastewater lagoon or disposing it into 

sewer. Some hatcheries use a wastewater 

treatment system. Hatchery waste comprises of 

crude protein (33.1%), ether extract (29.0%), 

crude fiber (12.1%), ash (21.5%) and gross energy 

(28.8 MJ/kg). Hatchery waste by-product meal 

apparent metabolizable energy is 23.9 MJ/kg and 

hatchery waste by product meal apparent amino 

acid availability is 3.5%. By centrifugation, waste 

of hatchery can be separated into liquid waste and 

solid waste.  Use of inclined screens and a belt or 

filter press can alternatively separate waste 

components. Liquid waste can be separated from 

solid waste by using flexible multi-layer filters. A 

conveyor with an upper and lower conveyor roller 

can also be used to separate solid and liquid 

waste. Solid and liquid wastes are separated, 

placed in collectors located near lower and upper 

rollers. Eggshells can be separated from hatchery 
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waste as follows; powerful suction vacuum is 

used to remove dry, light weight eggshells from 

waste of hatchery leaving infertile eggs. 

Rendering Plant in Hatchery 

 Eggshell waste can be separated by using a 

cyclone forced air separator and a shaking or 

vibrating device. In hatchery live chicks, 

unhatched chicks and clear eggs are placed with 

fixed gaps on a moving belt that allow only chicks 

to slide through, while unhatched eggs and shells 

are retained on the belt while embryos which are 

dead disposed into a separate container. Eggshells 

can be used to develop products which includes; 

increase compost mineral content, around plants 

to deter snails and slugs, used as fertilizer when 

mixed with garden soil, aviary birds feeding by 

mixing in seeds, to increase its strength added to 

cement, in make mosaics by artists, in artwork to 

make textured paint for 3D effects and collagen 

production from eggshell membranes. For treating 

the solid waste following methods can be used; 

waste heated by a furnace for steam production 

running a turbine a turbine generator and thus 

electricity is produced. Hatchery waste is 

autoclaved, rendered, boiled, extruded, enzyme 

treated, ensiled to produce livestock or pet feed or 

fertilize is produced by composting.  Product is on 

site stabilized by using an in-line composter. For 

treating hatchery waste most effective method is 

to establish an anaerobic digester system on site. 

To treat organic wastes, it is most popular process 

used in all other organic waste industries.  

 
 

 

 

VALUE ADDITION OF JASMINE 

 
Dr. Adnan Younis, Dr. Muhammad Aslam Khan, Dr. Atif Riaz 

Institute of Horticultural Sciences,  

University of Agriculture, Faisalabad. 
 

 Value addition in floriculture is an 

expanding industry worldwide and it has a great 

export potential. Pakistan is an agricultural 

country with small fragment land holds where 
floriculture crops can be the best alternative for 

improving the farmer’s income. The concept of 

value addition could be a significant source in this 
regard where a grower can earn greater by 

exploring the available natural resources. A value-

added product is a procedure to increase the 

profitable value and buyer appeal of flowers. 
Profit margin can be increased many folds when 

an ordinary raw material is reformed into a unique 

valued product. But, it involves additional time, 
trained labor and skills compared to traditional 

farming practices. For successful value addition 

process, it is suggested that flower grower should 
wisely identify the potential crop/plant that utilize 

local resources, fulfill gap and must have high 

demand in the market and that can increase the net 

cash return. 

 Value addition process guarantees high 
returns to the farmer and provides quality valued 

products for the local and international trade, and 

it guarantees the most important facets of 
marketing and provide the people a stimulus to 

buy such value-added products. The value 

addition process overcome the problems like: 

unstable/low prices of raw material; government 
priorities; change in consumer’s partialities; make 

more profit by omitting the role of middleman; 

high profit returns; pride in quality products 
which as a result increase the quality of life and 

living standard of the grower. Presently, share of 

flower-based products in Pakistan is insignificant; 
however, it has the potential of its expansion and 
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has bright prospects that is significant gear of 
diversified non-conventional horticulture industry.  

It is the need of time to focus our 

intentions on non-traditional crop diversification 

for better broad-based horticulture development in 
Pakistan. It can meet the changing consumption 

habits and reduce imports and take advantage of 

Pakistan’s global modest asset in different 
horticultural products. The floriculture processing 

business has significant potential to develop as the 

main driver of diversification of horticulture and 
agriculture. The floral value addition through 

modern processing technology, innovative 

packaging, post-harvest handling and supply chain 

management is crucial to develop this industry on 
sustainable basis to expand grower’s income and 

their confidence on this industry. The valued 

floral products from flowering plants viz; essential 
oil of jasmine, rose, murraya, tuberose, plumeria, 

marigold etc. and plant’s extract used in cosmetic 

and pharmaceutical industry are significant. These 
value-added products are expected to have less 

marketing competition in the local and 

international niches in the post WTO scenario and 

thus have the excellent potential for export and 
import substitution. At present, the government 

must redefine agricultural policies and also, 

motivation of private entrepreneurs is much 
needed, to make this value-added enterprise a 

significant player in the world trade of floriculture 

products. To attain this aim, determined joint 

efforts on the part of policy makers and planners 
as well as growers is mandatory. Institute of 

Horticultural Sciences, University of Agriculture, 

Faisalabad, is aiming on development of floral 
value-addition as an enterprise in the country. 

This institute is focusing on the transfer of 

technology to stake holders through on farm 
trainings and demonstrations. The research would 

allow the technical essentials for improved 

technological assistance and better plant 

management skills to produce quality flowers and 
their value-added products.  

 Jasmine, the national flower of Pakistan 

has a universal appeal and a long history of use as 
a cosmetic, perfumery, soaps, flavorings, 

medicine and is known as the “King of 

Aromatics” as its flowers contained the good 

quality essential oil. The flower oil of Jasmine is 
called “otto” or “attar of Jasmine”. Jasmine 

essential oils are primarily used in the perfume 

industry and have a high commercial value due to 

its therapeutic properties. Jasmine oil helps to tone 
dry/irritated and sensitive skin and has a positive 

effect on the respiratory system by comforting 

irritating cough and serving with hoarseness. It 
also helps in reducing muscular pain and can be 

effectively used as an anti-depressant and 

antiseptic.  

Nontraditional crops, like jasmine, are 

10 to 25 times economically valuable than 

other more traditional crops. Growing jasmine 

on a small plot of land, even as little one-half 

acre, has the capacity to produce an additional 

3-4 lak per year. This amount is 10X more 

than the current average annual income 

earned by a rural farmer in Pakistan. By 

utilizing a small plot of land, food security is 

ensured. The idea of turning harvested 

jasmine flowers into essential oil ultimately 

increases the economic density of the product. 

Essential oil is aromatic and stable. This 

means that it is possible to take a 

nontraditional crop, which normally only has 

a 48-hour shipping time to a store and 

transform it into a product that could last 

years before it spoils. Turning 5000 kg of 

jasmine flowers into 1 kg of oil will make 

transportation more convenient since there 

will be less weight to transport. 
 Furthermore, the addition of jasmine 

cultivation will not change the social structure or 
means of income for rural farmers. Farmers 

account for 70% of the population, yet only 

contribute 25% to the economic activity in 
Pakistan. Over 85% of these farmers cultivate 

12.5 acres or less, and because of their inability to 

optimize profit per acre are unable to pull 
themselves out of poverty. Rural poverty in 

Pakistan has not only led to a social disconnect 

with the rest of the world, it has also caused mass 

migrations to the few urban centers of the country 
where resources cannot keep up and thus crime 

and violence is thriving. 
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