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
 580 







 27-35


 25-32 














 4-5 







 1

 
 18-20 


 8-10 5-6 

 30-40 


 2

 18-20 
 2-3 


 


 30-40


  3

 120 
   25-30

  120-150 

 
 
 

  



  4

 105  

   7 5 7 5 

 60-120  75-105-75



 


 


 


 100  

 18.53


 

2021  

13












 
 182 

   

150120  210180

0.5-1.3-5.0



180150  160  

180150

0.5-1.3-0.5

   120  9075

0.60-1.05-0.06



150120  12090 
125  150 

165  180 

150120 


 120  75  9075 

 180120 

75  (90-120) 

 120  90 




 5


 180 


 50  180 

 130 




 

 75-75  105 


 


 

 


 



 


 6




 (2)  1 

 1



 



 2

 30 









<<<<<<>>>>>>>

2021  

14





 















 5-4   3 
 




 1



 


 


 


11 

 20

 2


 


 60 

 20-30 
 /  3






 
 4


 60 




 5





 60


 / 





<<<<<<<<>>>>>>>

2021  

15


















 5.53 

893  49.37 
 498 

 541  295 


 2 







 2  1

 4  3

 6  5

 8  7

 9




 (Organic matter) 






(Ratoon crop) 
 (Roots) 






 









 86 



 (Setts)


 (Buds)  (Setts) 





243  242  4333  722086  77400 

 250  249  248  247  246 

253  252  251 





 1513  2018  3028

 120100 
 1510 


 


 1






 2



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  





  3


 

  108 


 









   

2-0.50 2-0.50 4 
2 2 3-0.50 

1-0.5 1-0.5 3-0.25 



 (DAP) 

 (SOP)





 4825 







 1 5 
 120100  600  3025

 108 


 7564 

 1816 


 


 











  (Borers) 




 800 

 (Payroll scary cane Leaf hopper)

 (Epiricania) 


(Light Traps) 




 3015 



 









 46  
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











 Moringa oleifera  








 











 15  17  10 
 12  9  25 
 36  46  92 

 38 

















  




  


 54 







 1-2 



 

 



 








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



 3-4 







 50-100    4-5

 5-10 










 







 K  EDC  B7B6B3B2A 


  



 


 46  




 E  

 A 
 

 25  




 

 (Caffeoylquinic acid)  
 

 32  (Quercetin)


 

  (Pancreas)  
 




 ZeaxanthinBeta caroteneLutein 

 12 




 E 




 53 
 


 32 


 Kaempferol  Quercetin




 




 Zeaxanthin  Betga-cartoteneLutein 

 32 


 


 E 





 G l y c o s i d e  Nitrile 
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 Glucosinolate


 




 




 





 

 Zeatin 

 





 20 

 5   3  T-bag 

 8 
 3  60   3  32 

  

 3515 





  

 4-5 

 50-100



 25-27 










  









 10  2

 99 


  

 



  
 (outer membrane)  E.coli




 80 

 1 
 1  50  30 

 2-3  






  3 




 Lubricant







 PKM-1 
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



 PKM-1 
   PKM-1 


(Cross Polinated)  


MOX-3  








 



  
  PKM-1 



















 ii  i

 i

3:1 


10  4  1 


 ii




 2x3  10 x 6





 (i

 4  13  (ii

 6 (iii

 2x3.33  6x10  (iv

 726 

 (v

 (vi

 2018  (vii



 350-500   



 1.331  43  1 


3  1510 

 5

 (1/3) 



 10  2 
 66 

 4-5 


 726  6x10 



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 Heavy Pruning 



 Biofertilizer 











 




 

 30 

 30 
 


 8  



 

 

 30  3  

 5-7  3 



 90  3 

 75


      

  


 



 0.5 




 (Range land) 






 -2  -1

 -3 


 10  -1

 -2

 -3

 Heavy Pruning  -4




 3 



 8070


 54 














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






 24 











 Stainless Steel Dryer






 86 
 40-45






 (Aflatoxcins) 
















 4-5

 (Mt)  25.48  (Mha)   9.02 



  
 (Nematodes)

(Leaf rust)  (Stripe rust) 


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


   163 
51.92   9.27 

  













 


 1

  
 127 

 50 

 2011  263  2002 

 2

 117   


 50 


 87  2011 
 3

 107   


 15  15 

   50

 2002 
 4

  



 2003 
 5

  
 50 


 6

 1210   



 7

  
 2 

  




 8





 9



2021  

24






 18-19

2021  

25


 



 





  

 300-700 2-3  23 
 23 

 12.5 

 32   

 300-350 3-4  34 
 23 

 25 

 4-6   

 400-500 6-10  32 
 23 

 12.5 

 40-50   

 15-20 2 



 14-15   

 15-20 5-6 





 20-25   

 1200-1500 10-12 + 



11000   

 800-1000 4-5 






 5-8


12000

  

 1000-1200 10-12  69 
 23 

 25 

 8-10   

 300-400 2-3  10 
 23 

 25 

 10-12   

<<<<<<<>>>>>>>




























 (Sets)


 3-4 






 10-15  5-5 
 10 

 
 




 7-15 



 2-3 

















 







  5  6





 8-10 





 45 







   
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

























 20-25 









 700-800


 600-700 


 15-20 

 2-3  5 

 12-15  1/2 
 






 2-3 




 50 

 50 



 







 2.5-3.5
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 







 

 













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 











 / 


 (1

 

 

 

 


 

 



 

 

 

 /  



 (2

 



 




 




 



 

 



 


 

 

 (3

 


 



 

 

 



 

 

 (4

 


 

 



 

 

 

 



 
 (5

 

2021  
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







 

 

 

 

 

 



 



 

 (6

 





 

 

 



 

 

 (7



 

 

 



 

 

 / 

 

 

 



 

 (8

 

 

 



 



 

 

 



 



 

 

 (9

 

 

 

 



 

 


 

 



 (10

 



 

 

 /  

 

 

 
 


 

 


 (11

 

 

 40 

2021  
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



 2870

 3000-4000 





100 




58  10 

 8 
 25 





 64 
 



 



 0.5 









 7 




 1x1x1 
 15

 30 



 


 8-10 

  
3020   12 
 3-4   

  18-20 

  
   3-4  

 

 
 2 

 
 



 



 40 




 3025 

 

2021  

30

  









250  20  43 

21.5  60  500 



 3025 


 



 

 100 


 / 
 108  Spathe


 


 


  8 

  34-40 












 2520 
 2   4036





 
 

  50 


  6 




 




 





 









 










 12040 


 5  2  


 1412 








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 




 

 8+  












 5  3-2
















 

 12080    1

 150120    2

 120100    3

 8020    4

 8060  /    5

 150120    6

 150120    7

 12080    8

 3020    9

 150120    10

 120100    11

 8060     12

 6040    13

 150120    14

 150120    15

 8020    16

 150120    17

 150120   


18

 10080    19

 10080    20

 150120    21




  

 



 900 
9  450 










 1






 







 


 2



100  100 




 
 

 


 3










 4

  +  

 (Cu imulus)






 5

 




 1


 2


 / 

 40    1
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 
 / 




 
(Pumice)  (Perlite  (Coco coir  (Peat moss

 (Rock wool)  (Wood chips) 

 

















 (Imports





 (Nutrition







 (Soilless Media 


 (Fiberous 
 








 9990 








(Nutrition  

 
 (Crush 
 (Composting  


 



 











   


 




 041-92010860334-7416664 
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  (UAF-GRO 


























 


 
 



 2000 
 400 

 
Pesticide Residue and IPM Laboratory 


 64 

 24 
 69 
 58  23 

 64  19 
 52  25 

 17 


 36  74


 66 

 26 
 25  64 

 24  65 
 22  62 

 24  66 

 



 4 








 



8 
 91 

 17  33






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









 21.8   45.9 
 4.5   5.2 
 1.1   3 

 12-8   1.8 
 (Lycopene) 




 




  



  




 

   


  

 23  5032 

   46000

  
 30 


 



  


 39   
 17-26   

  
  





 

UV 
   (8-16mg) 




  







 

  
 



 

 6 

 pH 

 
  


  
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













 

 




 Fabaceae  Mimosa pudica 
Shame plant, Sleepy plant, sensitive plant, 

 touch-me-not plant




 bipinnately 
  10-26    

 
 8-10 






 20-24 












 (Plug Culture)


















 


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Touch-Me-Not 
 













 Ammarylidaceae 










25 




 3016 


 40 




 

 7.56.5   









 50  32 

3020  21  
 64  2020 

 5000040000 



 2.51.5 




  20 
  80  60  120 


 60  30 





 10 



 
 


 0.1 








 Kelthane 





 

Alternaria Leaf Spot


 Zineb 


 10080 




 64 




1.5 


 3527 



 54  

2  20   10 

 3

 27          
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































































 26  25 
 3 












 -i



 3020 




 -ii






 6 
  7060

 -iii



2021  
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 
 -iv





 -v





 -vi

 -vii

 -viii





 86  54 









 16  15  16  15  15 
 10  30

 15








 30  1-  2000 

 3025 



 14  3525 
















 8 







































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 3025 





 9085 







 2417 










 21 
 400  2015




 500 

<<<<<<<>>>>>>>

2021  

40

 
  2

  3

 4


 2  1

 3
 /

 1

 2

 / 
 1

 2
 3

 /
  1
  2

 3

/ 
 1

 2

 

 

 

 

 /  





 

 


 

 



 

 (12

 

 

 

 

 

 

 

 



 


 

 






 (Pekin)  






 1

 2

 3

 4

 5

 6

 7

 8

(Feeding) 








 (Starter)  32 
 Growing Ration  3 



 (Additivls)







  (Kcal/kg)  

0.9 20.5 2800 0-2

0.8 18 2750 8-3

0.8 1615 2700 20-9

2.5 18 2650  20

(Incubation)  

 35 
 119  28 





 Incubator 

 3  53 



 








 4 




 43 




 85-90 

  5-10
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
 



  
  

   (Ostrich)



 

(Growth) 
 







  1

 2

  3


 

 



 (Samples) 


   
21.4 21.9 
2.6 1.0 
74 63 

163 114 (Cal) 
13.0 5.2 

 




 


 


1






2 




3


 




 

 5630   7030 

 

 
 



  


 Selective 



 

 


 18 
Nutrition

 18  9-17 0-8

24.5 18.0 18.0 
3.5 3.5 3.0 
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 
 



2.40 1.35 1.35 

0.70 0.64 0.72 
11.0 11.0 6.0 

0.60 0.50 0.90 

(%) 
30.0 Oats

30.0  171  

10.0 (441) 
5.0 
2.5 (50%) 
2.5 Yeast

2.0 
16.5 Oats hulls

0.05 D1-Methonine

0.5 

0.5 

0.5  

Breeding Management







 
 16 


 16 






 2316  350  8 
Hatchery Managment









Incubation

  7065  


 


 4429 



 3020   97

 100

 










1

 2







3

 4

 9288  5

 8580 
 8070



6




7

 8

 



9
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 






 Bezour Ibex  6000-7000


 Buck 

 Kids  Does

 37 
 70.3 

 0.67  0.87 


 (FAO)




 


 








 26 


H a e m o n c hu s  

 contortus



  H. contortus 


  (8800 million rupees)  H. contortus


 Broad Spectrum Anthelmintic 

 












 Phenotypic Traits 











 Creole  Barbari and Jamunpuri 

 Local Ardi  Black Iraqi

 savanna  West Africa Dwary

 Scottish Cashmere  Black Bangal

 Thai Native  Fijin




 













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 
 






 PhenotypicTraits

 4-8 
 Periparturient Rise

faecal egg count, packed cell volume, 
serum protein, worm burden, eosinophil count, immunoglobulins,

 serum antibody, histamine concentration 


Packed Cell 

 Volume

 Goat Producer 





 Anthelmintic   








 
 

 







 Anthelmintic



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 










 (Vaccine) 

 (Nanoparticles) 

 






 






 


 


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 
  5.67  829 

  160  11.78 
 120  10  10  75 

 24 


 60 
 (B) 

 40   (NFDC) 
 

 


 (Ca) 
 



 40  4 




 1


 2



  3

 4

 30  5

 6


 7




(Sugarcane top)  1




 (metabolized)

(Bagasse)  2







(Press mud)   3




 (Wax) 



(Molasses)   4

 5545 
 





 



 Amaryllidaceae 
 onion  Allium cepa  









 5  6  20





 2013 

 2516 

 6 
  

 
 2520 


 1  32 

 3 
 96

 550500





 89 



 1 


 Thrips  onion fly 










 5-10  0.8  0.22 

 15-30 


 0.9 
 103

 5-8 








 





 Ladybird beetle  

 Green lacewing 






 

 Fipronil 

 Acephate   Dimethoate


<<<<<<<>>>>>>>
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








 



 












 

 

 

 

 


 2015  




 




 





 










 25 

 100 



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





 

  







 3500  (Dipetra) 

 (Culicidae) 


 (Pupa) 



 10  56-42







 



 (Zika)  (Chikungunya)  

(Encephalitis)   (West Nile Virus) 






   


  

 



 (Freezer tray) 




 (Breteau Index)  (House Index) 

 (Container Index) 


















 


 

 















91.67(Breteau Index)  46.61(House Index)







 


 (Freezer tray) 









 (Freezer tray)

   


 53  

2021  
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 Aedes aeghpti 










 (Ticks)


 900 


 (Vector) 


 Vector 




 ( A n a p l a s m o s i s )  ( B a b e s i o s i s )

(Rocky 
 (Lyme disease)  (Theileriosis)

 mountain spotted Fever)




















2019  2018 
782  153 





 53.91 

 48.76  50.78 50.26 






 126  61 
 126 

 61 













 (Hyalomma) 
 (Rhiphicephalis)  




 










 45 
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
  



  



 Zingiberaceae 
 Zingiber

 srngaveram  3000


 carotene 




 1000 
 4-5 


 commercial products 

 







 30 
 6-10 

 8-10 

 southeast asia 
 1500 


 

 chinese rose beetle






 22-89  

 7-16 

 14-16  19-22 
 34-44 

 pupae 
 1-2 

 15  1-2 

 6-7 



 250  






 



 
 

 




imidacloprid  
 azadirachtin 




 150  150  150 
 
 




<<<<<<<>>>>>>>
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 



 









 (species) 
 325 


 (species) 

  (saunder) 

 
 postsutural vittae 

 4-6(ovipoistor) 





(hendel) 

 



(Bezzi) 








 

 8-10  05-0.6 
 1-2  

 (instar) 


 2-3  (pupa) 




 
 12 


 7-8 


 ovipoister 



 500 
 24


 (instar) 

 10-38  7-18 




 1978 
20  19-42 

 46 
 70-75  26-30 




 :1


 2

 3


 4

 10 



 250  1

 200      :2

(produced by sygenta)   25  3

(produced by FMC)   50 

 4
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


  

54  119  2019 

 65 







 











 

























 

 (Farmer Facilitator) 



<<<<<<<>>>>>>>




 52.5 
 46  65 


 27.4516.6  18.5


  7.1   0

 



 


 (genes) 




 (Co2) 







 /  








<<<<<<<>>>>>>>

 Aedes aeghpti  






 

 


 16  0.50.25  0  


 0.5   Tween-20  50 
 0.5,0.25  0  


  
 







  


  (Ascorbic Acid)   P-1543 
 (1000mM)  Hydrogen Peroxide  Thio urea  Salicylic Acid 

 (0,0.2,0.4,0.6,0.8,1mM)  (0,0.25,0.5,0.75,1mM)   (0,0.25,0.5,0.75,1,1.25mM) 
(1000mM)  (0.1mM)  (0.4mM)  (0.5mM)   (0.5mM  (0,0.05,0.10,0.15,0.20mM) 


 MDA,H2O2 

 MG  K,Ca,P,S,N 
   


  

 /  8.65  112.4  48 


 (0,500,1000µM)  (2013 2008  


 ROS  
 (1000µM) 

 / 


 
 Alpha tocopherol    

  

 (Alpha tocopherol) 
 Reserach area 


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 300  200,100,0  100  0 


 300  200,100,0 

Alpha  100  0 
  


 Seed Priming  tocopherol

 MDA  ROS    
 300  200 





  


 32B33  2015  2014

 30Y87 





 Substomatal chamber  Stomatal conductance   32B33  30Y87 
 Riboflavin  Soluble phenolics, Anthocyanin, Ascorbic acid, Niacin 

 Malondialdehyde 






 Suboptimal  Optimal 

 24 
  

  
 596FH  593FH  2016  2015 

 0.1  0.01,0.001,0   120  0 



     

     24-    
-   


 24- 

593FH  596FH 
 


  24

 24-  0.01  24- 

 



  

 50 


  Physiological Parameters  

 
 


 Biochemical  


 
 

 



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 temparal Spatio 
 >>> 

 - 
 

 

  


   Physiological Parameters 


 





 Biochemical  
 

 







 
 150    

 50  100 
 96 

 <  < 
 
 <<  :  LC50  96 

 < 
< 

 
 <<  : 


<  150 
LC50  96  <<  50<  100

 96  
 


<  <  <
  <  < 

 
 LC50  96  < 

 
 <  < 

< 


 
 96   <<  < 

 
 <<  <  <  <

  <  <  <  
 <<  <  <  <  <

  <  < 
 (Dormancy) 



   




 0.7  1.5  10  2  17  80 
 0.03


  0.18   19.1  381.6  2016 

 16  4.0  22.4 







 80 
 2 
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




 








 8-10 



 2-3





 


 


 18  15  (20 ppm)  (60 ppm) 

 13  24  80  80 

 1.20  9  2  1.25

 1.15  7  3.5KGy 







 







0.5  0.6  0.50.4 







  

Deactylation  chitin   carbohydrate  chitosan 
 



 13466 
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 Poinsett  suyo long 

  ppm200 





    


18  10  2520

 37  13  20

 


 UK-101  C-37 

(glycine betain)  25  H-13 
  15mm 




  
 

  



 




 
 

   

 


 

   
  57  

 57   
 5.03  250-  91-  8.9  2

 3.2    91- 
 1.1  250-   4.7  13-  90- 

 3.5   86  2000  06- 08-  1.8   50-  518-  217 

   
 

  
  86-  91- 




   : 


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
  
 
  


 60  30  200  100  200  100 
 125  94 


 0.50 

 




  









  Mulch 


  
 Mulch  Mulch 

 Mulch 

  100   120   200   250

 Mulch  Mulch 
Mulch  Mulch  Mulch 

 Mulch 




  



 

 
44.55  

 
 3107.4  0.24  1.73  24.30  71.10



 

 0.49  25.38  26.07  27.04  27.85  12.09  12.64 39.91  40.68  
 10.83  11.13   9.21  9.47  0.48



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  
  




 14  14 



20  33   N=P=K 









  















  
 (Carrier) 


 (Carriers)  

 (Gel)  DAP) 
DAP  (Gel) 

 (P) 
 (P) 



 (P)  
 DAP  2  1




 4  3

 5

 6

 7

60

2021   











  


 iii 


 ii 


 i

 iv 
 EC  pH  3  350  SB 

 OC  CEC 


 P-1543  VI   III 
 (1:1)  FH-985  NK-8711 NK-8441



 NK-8441  P-1543 




  3  350 



  

 9.6 
 1.6


  


 
 BFT72  BFT11BFT3 

 








  

 105 
 9493  10111,Chakwal-86  10 

 10111XUfaq-2002   9493X9508  50  15 




  




 9.1value addition  1.7 
 26   8734 

 (Genes)  
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 


2000  -4 2011-3 2008  -2 2008  -1




  
30 

 35

 50  40  60 80  60 
 192031518815280151581533419179149271919115327  40  60  60 

 15104  1506615091150642466915268  40  60 80  15139

50  40  60 80 
 

 100  
 1513915066  19179191791526815104 




  

 
178-   606- 

 189-  114-  600-  311-  616- 







  


CERES-Maize 
 (204-69)  APSIM-Maize  IXIM-Maize


 / 

 CERES  APSIM-Maize  IXIM-MaizeCERES-Maize

 (2040-2069)  1.57-3.29 
 50.2  40.8 


  

 



15  10  150  100500 
 100 

62

2021   



 100 


 100 
 10  2800 







  












 1.2 

 Happy Seeder  1.2 









  













15-25 


 10  (0.5M 

 10 








 10   0.5M 




  


 CIM-598  MNH-886  15  15 


CROPGRO  (Decision support system for agrotechnology transfer) 

 2014  2013  Cotton model

 15  30  25  25  20  15


 




  
 




 

 -2  


 -1

 

 -3

 0  10  


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
 11(11dS/m) 

 54  42 


 20  1210 

  800 

 

 50692  44486 

 466  424 


  

 32-33 
   40 







 
 105  17  10mg 


  

90/30Pits  90Pits  90 
  300  200,100  Trenches  120 

 Sucrose  Unloading  Phleomloading 
100 

 76   76  
 55-60 

 Trenches  120 
 Trenches  120 


  

Chemicals  50 

  Pesticides   Anti Biotics 
Bacterial Leaf  Varities 

 Irrigation  Time of Sowing  /  Fertilization  Blight

 2013-14 


  100Postash  Silicon  Potash

  50Silicon




  

    
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 / 

 (Oribatida)   
 (Predator) 

 

 Astigmata Prostigmata mesostigmata oribatida8851 
 Families 10  Oribatida  Families10  Mesostigmata

 Families 1  Astigmata  Families 5  Prostigmata
 50  Oribatida 

Mesostigmata 45%  Oribatida 46%  Astigmata 4%  Prostigmata 38% Mesostigmata

 Astigmata   Astigmata 4%  Prostigmata 7%

 (II)  (I)  Shannon diversity  Shannon diversity

 Mesostigmata  irragated plain

 H   II  I 
(H=2.59)  (H=2.73)  I  (H=2.81)Irrigated Plain  (H=2.71)I  (H=2.51) 

II  (H=2.71)I  (H=2.36)  (H=2.51)  (H=2.56)  II 
Bdellidae  Phytoseiidae Rhodacaridae Uropodidae  II  (4.55)  (62.00) I  Orbatida 

 II  Phthiacaridae Lohmanidae




  


 2015  2014 






  100



  Bioactive  Coloning  Aenasius arizonesis

 
 Genes  Proteins  Aenasius arizonasis 

 RNA-Sequencing  Genes  cDNA  RNA  Disection 

 Database  (illumina Technology)  High throuhput Method 

  Arginin Kinere3 Serine Protease2 Calreticalin1  Sequence  3  Peptide 
 Serine Protease  Calreticulin  Clone 

  Peptides 








  

   20 



 pH   
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







1.2  0.8 



   










 (T.Cell) 















 3 


 2  (1

 


 
  

 E 
 

  





 




 E  307  


 2.88  0.7 
 





 / 




 
 
 


 



  







 






 


 

 



 

 







 











 Characterization  

   


 
 

 Bioavailability   (Coarse Plant extract) 


 


 


   Bioactive components) 

 150mg  75mg 
 
 Crataegus oxyacantha)  150mg/kgbwt  110mg,75mg
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 Cardioprotective activity    150mg 
 
 100mg  Cardioprotective activity 

 Histopathology  Gross Pathology 
 


Bioavailability  Nanoparticles   Bioavailability 
 

AEC 
  

 
 ACE inhibitors   ACE inhibitors 

 


 Extracts  22  
 ACE  Flavonoids, Alkaloids, Tannins, Steroids  ACE

 ACE  Tannis  TAnnins  ACE 
 ACE  Alkaloids 

 1 
A6  T3 Tannins  F3  Fractions  13 
 13  1  13  1  LC-ESI-MS/MS Farctions  ACE 

 (Captopri)  1  13  
 -ACE  Systolic Blood Presser, Diastolic Blood Presser 

 Pulse Rate  
  ACE 







  

 VP2  Gene  VP2 
 Antigenic   (Hyper-variable region)  VP2 

 VP2  Marker gene cassette   Chloroplast transformation vector  
 PCR  Flanking sequences 

  Spectinomycin   500  48 
   

 Heteroplasmic    
  

 VP2  aada  




 VP2 



 ''''  '' ''   somatic embryogenesis    
 VP2  

 20  40   

 

      20  


  VP2 




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 
  

  ?plants  
  gene deletion cassette 

 Probe  Southern Blotting  PCR 
  aadA  ycf4  primer 

 ycf4  YCF4  
 

 other genes   ß, atp aatp  (ATP Synthase) 
 

 (rps2, rps16 and rrn16)  

 







ß, atp 


 psbE  psbC  PSII  PSI  YCF4 

 rpoB  rpoA  other genes 





  aatp




 


 rbcL  ycf10 

 ycf4  ycf4 

 (in-slico)  rpl1661 
 Phylogenetic Analysis  

15RPL18RPL13RPL2.2RPL2.1RPL2RPL1   15.21kDa  Hydrophilic

  MRPL11  emb1473




(CABB)   

 Photoperiods  (Infection) 



LarvaPredators  2013  (Predators) 




 (Pesticides) 


 Streptokinase  Streptococcus spp.

  

 EBL-20   EBL-20  Streptococcus agalactiae 
 (EMS)   

  EBL-34  EBL-33, EBL-32, EBL-31  X-100

 36  2.5  7  pH  37.5  pH 

 2.48  2.01, 3.70, 2.30   EBL-34  EBL-32, EBL-33, EBL-31 
 

 EBL-33 

 3    EBL-33 
  47KDa   

  EMS   
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  S. agalactiae  
  
 


  

 "  "  Pomegranate 


99-  ''  ''

"  ''


 

 80-85   50-60 
 

 
 10-14

 



 Faty acid 









  

  2 
  20 







 




 

  Gramineae 
 978  2016-17  92 

 3  2015 
 1.3-14  67  13  40-50 

 90-18  410  KS-282  K3k-1331001-6370  515  385 
71  71  15  20 



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
  




 MRL 
 







  

 








 Q-Fever 

(CMS)  


  
 Coxiella Burnetii  

 


 4 
 827  11 

0  11  4.4  7.63  6.1  408  419 
 42  33.34  50  13





  

 15  
 30

 (Cefquinome)  

 (Ceftiofur)   (Antiobiotics)  

 (Antibiotic Resistance)  (Mastitic Pathogens) 
 
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 3500   3-5 
 

(Tri   
  (CuSo4 1gm)  (ZnSo4, 3g)  (Vitamin C 10g)C  Sodium Citrate 40g)

 98  7  390  14 
 423  1950  5  


 (Non-Antibiotics)  
  

4030  
 90 

  (Antibiotics) 
 (Residues)

 (fermentation)

 (Non-Antiobiotic)   
 

 1(CuSo4)  3(ZnSO4)  (vitamin C)10  (Tri Sodium Citrate)  40 
 (Antibiotic Mastitis Therapy) 

 (SFMT)  


 

  

 172  
 3  172   70  

 32  16.53  
 116  17.39  

  18.06   19.33    19.33   24  18.06  




 16.53 
  P value < 0.05 


   11  9   16   19   45  

 8    
 +    

 

  
  



 

  8.79 mgha-1 
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 5.19mgha-1  6.79mgha-1 








  

 2016  2015  fertigation  



 RDF 50 RDF 75 RDF 100  5 
 (WN) 

 


 treatment  


 treatments  54 
 3 

 1.80  9.47  18.17  192.8 
48  556  







  RDF 100  WNLI  210342 

 WNL1  






  


 3  400  1250 




 2  800-700 


 42  1.548  500  300 
 




  



 GC-MS 



Peppermint Citrus peels  (92.99%), Limonence (85.58%) and a-Pinene Eucalyptol (70.88%)(50.9%) Menthol  GC-MS 

 (Reticulata and Pinus (Roxburghii) Eucalypts (CAmaldulensis),(Mentha peperita L.),


 Coxilliosis 



 
 Quarantine 

 






 cull  Pasteurization 


    
  

   


  
  


      
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 





    

   
   


  

   384       


  

 8ßa

 a 

 ß 
 ß 


 a 

   .    



K80C, L64C  Rosetta  


  

     D416CY396C W157CG474C, T139C S130C, G433C E119C

ºC84  75ºC65ºC 55ºC ºC34         
   G474CG433C    ºC34ºC  44 

  


  
 696.55  1.9  1.4 

7  35  58  34  2.9  56.3  11.8% 

 

 Pocornaviradae  (Foot and mouth diseas virus)  0.64 
 1-  1,2,3  

 1  Apthovirus
 


 1- 



 (Antigen) 


  (Immunogent)  



 (Anti-idiotype)  



  (Antibodies)    (Antigen) 



 idiotype  idiotype  
 (Phagocytic cells) 

 (Antigen) 
 1974   (Antidiotpe antibody)   (Anti-idiotype) 

 
   (Antibodies)  

 (Antigen)    


 (Antigen) 







 (Anti-idiotype antiody)  

 


 (Tri-valent)  (monovalent)  1- 



 

78  60 



 (Activate)  /  


 (Tir) 

 60   (tire)   81  45 


  74  60  78  







73
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







   

  
   
 
  
  
  

 
  


 
   
 
 
  
 

 


  





 27%  2016 




 
 




 

 

  
  

 Riboflavin 

 Lycopene 
 10  4 
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 169 
 3014

 125  100  4 
 400300  75  2 





 2 

 54  1512  1

 45  1.51.25 

? 




 2015 

 

 Bion, Saliclic acid


  



 


  135.1  1.763  2014-15 
  (63.8)  23  
 (40.9)   13.6   50.2    (55.3) 
 2.9  10.6  (20.3)    (40.1)


 76  


 Alternaria Porri 




 3018 
 TI-172 172-  Sunset  Ceylon  XP-Red  Phulkara 
 Red Nasik  VRIO-4 VRIO-1 VRIO-6  Mirpurkhas  Dark Red  Robina  Early Red  Desi Red 

 VRIO-7 VRIO-8 VRIO-5 VRIO-3  Red Imposta  Pusa Red  Fsd Red  Pak-1032110321 -  VRIO-9  Desi Black 

 VRIO-2  VRIO-2


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LASER BEAM TECHNOLOGY- A POWERFUL TOOL IN THE WORLD SCIENCE 
Anum Younas and Zeenat Niaz,  

Department of Physics, University of Agriculture, Faisalabad 
 

A Laser device is a Light Amplified by Stimulated Emission of Radiation. Lasers produce a narrow 
beam of concentrated light. The special effects produced by laser energy relating with a material strongly 
based on the wavelength, power level of the laser, the absorption features and chemical composition of 
the material. 
The Invention of the Laser: 

The Laser originated from the Maser, the difference being a maser was concentrated microwaves 
instead of light. Masers were invented by Charles Townes and Arthur Schawlow in the 1950s, both of them 
were Nobel peace prize winners for the endeavours in Physics. But the first working model of a laser was 
invented Theodore Maiman. Maiman invented the first working model of the Laser; the name laser was 
first coined by Gordon Gould a student of Charles Townes. 

 

 
 

Types of Lasers: 
Generally, there are five types of lasers, which are as follows:-  
1. Solid-State Laser: The medium is something like a ruby rod or other solid crystalline material, and 

a flash tube wrapped around it which pumps its atoms full of energy. To work effectively, the solid 
has to be doped, a process that replaces some of the solid's atoms with ions of impurities, giving it 
just the right energy levels to produce laser light of a certain, precise frequency.  

2. Gas Lasers: Gas lasers, by contrast, produce continuous bright beams using compounds of noble 
gases (in what are called excimer lasers) or carbon dioxide (CO2) as their medium, pumped by 
electricity. CO2 lasers are powerful, efficient, and typically used in industrial cutting and welding.  

3. Liquid dye lasers: it uses a solution of organic dye molecules as the medium, pumped by something 
like an arc lamp, a flash lamp, or another laser. The advantage is they can be used to produce a 
broader band of light frequencies than solid-state and gas lasers, and they can even be "tuned" to 
produce different frequencies. 

4. Semiconductor lasers: these are cheap, tiny, chip-like devices used in things like CD players, laser 
printers, and barcode scanners. They work like a cross between a conventional Light-emitting diode 
(LED) and a traditional laser.  
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5. Fibre lasers: work their magic inside optical fibres; in effect, a doped fibre-optic cable becomes the 
amplifying medium. They're powerful, efficient, reliable, and make it easy to pipe laser light to 
wherever it's needed. 

Lasers used for? 
As a tool:  

Cutting tools based on CO2 lasers are widely used in industry: they're precise, easy-to-automate, 
and, unlike knives, never need sharpening. Where pieces of cloth were once cut by hand to make things 
like denim jeans, now fabrics are chopped by robot-guided lasers. They're faster and more accurate than 
humans and can cut multiple thicknesses of fabric at once, which improves efficiency and productivity.  
Hospitals: 

The same precision is equally important in medicine: doctors routinely use lasers on their patients' 
bodies. For everything from blasting cancer tumours and cauterizing blood vessels to correcting problems 
with people vision (laser-eye surgery, fixing detached retinas, and cataract treatments all involve lasers). 
Communications:  

Along with fibre-optic cables, lasers are widely used in a technology called photonics—using 
photons of light to communicate, for example, to send vast streams of data back and forth over the Internet. 
They are also used in Barcode scanners and to relay messages back and forth as communication.  
Defense:  

Using solid-state lasers pumped by LEDs, it's designed to damage or destroy enemy equipment 
more cheaply and precisely than conventional missiles, and expected to be rolled out more widely from 
2016 onward. Meanwhile, the development of space lasers continues, though none have so far been 
deployed. 

 

 
 

Advantages of Using a Laser: 

• It has a high information-carrying capacity and hence is used in the communication domain for 
transmission of information.  

• It is free from electromagnetic interference. This phenomenon is used in optical wireless 
communication through free space for telecommunication as well as computer networking. 

• It has very minimum signal leakage.  
• Laser-based fibre optic cables are very light in weight and hence are used in fibre optic 

communication system.  
• It is less damaging compare to X-rays and widely used in the medical field for the treatment of 

cancers. It is used to burn small tumours on the eye surface and also on the tissue surface 
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• High intensity and low divergence of laser are used for knocking down the enemy tank with 
accurate range determination. For this purpose, neodymium and carbon dioxide laser types are 
used. A laser range finder is also used in several defence areas for medium-range up to 10 Km. 

• Single laser beam can be focused in areas smaller than 1-micron diameter. One square micro area 
is needed to store 1 bit of data. This helps in storing 100 million data in one square cm. Due to this 
fact; the laser is being used in laser CDs and DVDs for data storage in the form of audio, video, 
documents etc. 

Disadvantages of using a laser: 

• It is expensive and more expenditure to the patients requiring laser-based treatments.  
• It is costly to maintain and hence more cost to doctors and hospital management.  
• Increases complexity and duration of the treatment based on laser devices or types of equipment.  
• Lasers cannot be used in many commonly performed dental procedures e.g. to fill cavities between 

teeth etc.  
• The laser beam is very delicate to handle in the cutting process. The slight mistake in adjusting 

distance and temperature may lead to burning or discoloring of the metals. Moreover, it requires a 
higher power during the cutting process.  

It is harmful to human beings and often burns them during contacts. 

EPIDEMIOLOGY OF TICKS AND ASSOCIATION OF DIFFERENT RISK FACTORS 

WITH TICK PREVALENCE IN DISTRICT FAISALABAD  
Mahvish Maqbool1*, Muhammad Sohail Sajid1, Zafar Iqbal1, Muhammad Saqib2 

1Department of Parasitology, Faculty of Veterinary Science, 2Department of Clinical Medicine and 
Surgery, Faculty of Veterinary Science, University of Agriculture, Faisalabad 

 

Ticks (Acari: Ixodidae) are known as obligate hematophagous ectoparasites and are worldwide in 
distribution. Ticks are known as first arthropod to be reported as vector and are known as second most 
important vector. Almost 900 species of ticks are identified till now and are divided into four main families. 
  Vector borne diseases (VBDs) are considered as main threat for animal and human health. Tick 
act as vector for disease transmission in vertebrates including some life threating diseases. Tick act as vector 
for Babseiosis, Anaplasmois, Thelieriosis, Lyme disease, Louping ill, Tick-borne fever, Rocky mountain 
spotted fever, Crimean Congo Hemorrhagic Fever (CCHF) etc. Ticks are reported as responsible for 
transmission of almost 38 viruses belonging to six families. Tick and tick-borne diseases (TBD) are known 
as major cause for decrease in livestock and agriculture growth rate. Livestock sector is main source of 
income, food products, dung sources, transport source. TBDs prevalence depend upon tick density, breed, 
season, age, management practices, geographical area. 
 Tick and TBDs cause economic losses by decreasing production and increasing management and 
treatment costs. Tick infestation cause loss in blood and exposure to pathogen, damage to skin and hides. 
Cross bred and exotic animals are more prone to tick infestation and carrier animals act as reservoir for 
infection transmission. Currently chemical acaricides are used for controlling tick and TBDs but their 
continued use may cause environmental contamination and resistance. To control ticks and TBDs 
environment friendly methods are needed like anti-tick vaccine. Use of vaccines for control of tick 
infestations is not a new concept but the major constraint is lack of highly efficient antigen. 
 Current study was conducted in district Faisalabad consisting of six tehsils to check the tick 
prevalence and its association with different factors including climatic, host, housing, feeding system, type 
of farming, farm structure, and hygienic factors from October 2018 to September 2019. During current 
study 1536 animals were screened including cattle, sheep, goat and buffalo and 782 ticks were collected. 
All the risk factors are divided into two categorized i.e. extrinsic factors (age, sex, species) and extrinsic 
factors (feeding system, type of farming, farm structure, housing system and hygienic measures). Present 
study revealed 53.91% tick infestation rate in cattle, 50.26% in buffaloes, 50.78% in sheep and 48.70% in 
goats. 
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 Among intrinsic factors the study showed higher tick prevalence in female population followed by 
male animals. Based on age wise prevalence animals were divided into three groups (0-6 months, 7-12 
months and above 1 year) high tick infestation was reported in young animals of age 7-12 months followed 
by age above than 1 year followed by juvenile stage of livestock species i.e. 0-6 month. 
  Ticks were available from start of February and high surge in prevalence was recorded from May 
to August and while lowest was in December and January. Association of season variation with tick 
infestation rate was also observed in study district and higher prevalence was reported in summer season 
followed by autumn, spring and winter. Statistical analysis showed a significant association (P < 0.05) of 
season with tick infestation rate. Among ecological factors association it was found that with increase in 
humidity and rainfall tick prevalence rate increase highest prevalence was during the month of July when 
rainfall and humidity level is high and with decrease in humidity level a decline in prevalence rate was 
record. Among collected species higher prevalence of Hyalomma anatolicum 59.46% was recorded 
followed by and Rhipicephalus (Boophilus) microplus 40.53%. 
  Tick infestation rate among livestock species of different tehsils of study district was also figured 
out in this study and it was higher in Tandlianwala followed by Jaranwala, Samundri, Chak Jhumra, 
Faisalabad Saddar and Faisalabad city. 
 In case of extrinsic factors feeding type system also has a significant effect (P- value 0.05) on tick 
prevalence having high prevalence value in grazing animals followed by mix feeding and stall feeding. 
Significant statistical association (P < 0.05) was also reported among tick infestation rate and type of 
farming. Animals were divided into two categories i.e. free ranged and farmed and higher tick prevalence 
as reported in free ranged animals followed by farmed. 
 On the basis of farm structure high tick infestation was observed in animals kept on kacha 
(uncemented) floor followed by cemented type of farm structure. Statistically significant association (P 
<0.05) was found among the farm structure and tick infestation rate. Animals were categorized into three 
groups i.e. animals that are kept free, tethered and   mixed housing on the basis of housing facilities and 
significant association was found (P <0.05) with tick infestation and type of housing system. Higher 
prevalence was recorded in free housing followed by mixed and tethered housing. Animals kept in poor 
hygienic conditions showed higher prevalence compared to good and excellent hygiene animals. Hygienic 
condition of animals was also found statistically associated (P<0.05) with tick prevalence. Alternate control 
methods like use of nanoparticles should be adopted to minimize the losses caused by chemical methods. 
Awareness programs should be launched to educate people regarding the use of alternate control methods 
for ticks. 

 
EPIZOOTIOLOGY AND FUNCTIONAL GENOMICS OF AEDES AEGYPTI TO IDENTIFY 

POTENTIAL CANDIDATES FOR ALTERNATE CONTROL STRATEGIES IN SELECTED 

STUDY DISTRICTS OF PUNJAB, PAKISTAN 
Muhammad Abdullah Malik1*, Muhammad Sohail Sajid1, Zafar Iqbal1, Muhammad Saqib2 

1Department of Parasitology, Faculty of Veterinary Science, University of Agriculture, Faisalabad 
2Department of Clinical Medicine and Surgery, Faculty of Veterinary Science, UAF 

 
Mosquitoes are of great importance in the perspective of public health. They are not only an 

irritating factor in terms of biting but also transmit life threatening diseases. The most important arboviruses 
are mainly mosquito borne viruses responsible for health hazards in humans belong to four viral families 
such as Flaviviridae, Bunyaviridae, Togaviridae and Reoviridae. Various factors such as socio-cultural 
practices, development activities, human interference and climatic changes have influenced the abundance 
of parasitic load in the community and prevalence of mosquito borne diseases. Generally, the prevalence 
of dengue, malaria and lymphatic filariasis have made them the top priorities for control programs and 
global elimination. 

The prevalence of Ae. aegypti has been reported in both rural and urban areas throughout the world 
in indoor or outdoor water holding containers including; refrigerator trays, flower tubs, plastic buckets, 
plastic bags, plastic sheets, plastic bottles, water tanks, tires, tree holes and plant axil. In urban areas, 
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neglected construction sites may involve in providing the potential breeding habitats for Ae. aegypti. The 
probability of Aedes mediated outbreaks can easily be predicted using different risk indices e.g. House 
Index (HI), Breteau Index (BI) and Container Index (CI). The assessment of these indices is done based on 
the number of immature Ae. aegypti present per container in a house. The assessment of the indices helps 
to identify the risk of Aedes borne pathogens in the specific area and appropriate strategies that may be used 
to intervene the risk of Aedes borne diseases. Therefore, the knowledge of preferred mosquito breeding 
sites is necessary to devise and implement appropriate control strategies through elimination of breeding 
sites of mosquito’s larvae. In mid-20th century effective control measures were taken against Ae. aegypti 
resulting in minimizing the population of Aedes in most of the parts of America and to some extent in 
Brazil. Similarly, bed nets impregnated with pyrethroid insecticides and indoor sprays of residual 
insecticides were used to control Anopheles vector and proved effective in controlling malaria and 
preventing the life of billions of people in Africa. Despite effectiveness of these insecticides, there are 
reports of development of resistance against these insecticides.  

The improper and frequent use of same insecticides results in development of insecticidal 
resistance. Undeniably, recent monitoring of mosquitoes and mosquito-borne diseases has reported the 
persistence of insecticidal resistance worldwide against various insecticides including cypermethrin and 
pyrethroids etc. The present study was designed with the objectives to investigate (a) Stegomyia indices 
and risk of Aedes borne pathogens in selected study areas of Punjab, Pakistan. (b) the association of 
Seasonal variation, Temperature, Relative humidity, and Rainfall with the abundance of Ae. aegypti in 
breeding containers screened in selected agro-geoclimatic zones of Punjab, Pakistan and (c) functional 
genomics of Ae. aegypti for identification of potential candidates for alternate control of mosquito vector. 
The highest Stegomyia indices were calculated in Chakwal (HI = 46.61%, BI = 91.67% and CI = 15.28%) 
as compared to Faisalabad and DG Khan. Regarding association of water containers, In Faisalabad, flower 
tubs, plastic buckets, tires, water tanks, plastic bags and earthen jars were having significant (P < 0.05) 
association. In DG Khan, Refrigerator trays, tires, plastic bottles, water tanks, tree holes and earthen jars 
were having significant (P < 0.05) association. In Chakwal, plastic drums, flower tubs, plastic buckets, 
refrigerator trays, water tanks, plastic bags, plant axil, tree holes and earthen jars were having significant 
association (P < 0.05) with Aedes aegypti larvae. Mosquito are found abundant as the temperature falls 
between 25-33°C. As, the temperature falls below 18°C and increases above 35°C, the mosquitoes tend to 
disappear. Rainfall has an indirect effect on mosquito abundance as it provides breeding sites for 
mosquitoes and provide suitable environment for their growth and multiplication such as stagnant water, 
water collected in various premises, discarded tires etc. But during rainfall, the mosquitoes are not found. 

As described earlier that the selected districts have remarkable differences in climatic condition 
thus, these climatic conditions influence the mosquito abundance at various values of RH providing a 
favorable niche for their multiplication and dissemination. In Chakwal district, mosquitoes were abundant 
at 52.5% relative humidity. In DG Khan, the maximum mosquitoes were reported at 65% RH. In Faisalabad, 
maximum mosquito abundance was found at 46%. Graphs show the abundance of mosquitoes with respect 
to temperature in the selected districts. In Chakwal district, maximum mosquito abundance was found at 
18.5°C. In DG Khan, the maximum mosquitoes were reported at 16.6°C. In Faisalabad, maximum mosquito 
abundance was found at 27.45°C. Graphs show the abundance of mosquitoes with respect to rainfall in the 
selected districts. In district Chakwal and DG Khan, shows maximum mosquitoes when there is low rainfall 
0 mm. While, in Faisalabad maximum mosquito abundance was found at 7.1mm. The identification of the 
genes encoding Ae. aegypti’s CO2 receptor will help in further studies to uncover the cell signaling 
pathways involved in transducing CO2 reception into a neuronal signal that initiates a mosquito’s host-
seeking behavior. In addition, by identifying the CO2 reception components, it will be possible to custom 
design inhibitors that could disrupt a mosquito’s ability to find a host. By identifying the precise proteins 

involved in CO2 reception and eventually learning their structure, we will be able to make better predictions 
of which compounds will be most effective at repelling mosquitoes and reducing the risk of insect-borne 
diseases. 
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