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 1

 2
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 1



 (Stem) 


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 (Weedicides) 



  
Trianthema Protulacastrum Horse Purslane 
Chenopodium album Common goosefoot 
Tribulus terrestris Puncture clover

 

Rumex dentatus Broadleaf dock 
Coronopus didymus Swine cress 
Portulaca oleracea Common purslane 
Chenopodium murale Fathen  
Euphoriba granulata Garen spurge 

 2








  
Avena fatua Wild oats 
Echinochloa colona jungle rice 
Phalaris minor Bird's seed grass 

Saccharum benghalense Tiger grass 

Cynodon dactylon Bermuda grss


 3

 (Seeds) 
 (Tubers) 


  

Cyperus rotundus Purple nutesedge 
Scripus martitimus Bulrush  
Cyperus difformis Umberlla plant 
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




  
Cusucta reflexa Dodder 
Cuscuta campestris Dodder 
Striga species Witch weed 






 1




 i





(Crop rotation)  ii







 iii





 iv





 v

 



 45  
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




 1

 2

 3


 4

 4.1


 4.2

 32  4.3

 4.4

 4.5







 75   1




 2

 40  




 500  


 500  



 800 

 



 8060  




 500 






 75 


 6 



 72 


<<<<<<<>>>>>>
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
  




 



147 








 






 2050 
















75  
 10 

 120  10 





































 (N)  (a)








 (P)  (b)


  (ATP) 

 
 (K)  (c)







2021  
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 
 **  *  **  *  *










 




 (Ca)  (d)

 (Ca) 

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

 (Mg)


 (e)







 40  (NFDC)  (f)





 














 (B) 
 (B) 








 (Mn)  (g)




 (Zn)  (h)











 

 15-20  
 

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

(Foliar Spray of Nutrients)

 / 
(Heat/Drought Stress)


(Stage of Crop)



(Crop)

 150
 
   

 21  +    

0.1  0.2  1.5    

 100     

1.5    

 150     

 60 
 75 

 


  i

 ii



 60     

 4  +  40    

 20    




 

 30 

 54 




 15-20 













 12-15  10-12 







 7  20 


 

 24

 24 


 5-7 

 




 1.5  5 









 25-50 



 Rouni 





 18 


 40 

 3624 



 T-jet






 5-7  5-6 

 30 

 3-4 


2021  
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




 15-18 


 


 1  DAP  2.5 

 DAP 

 30-35 
 15  45-50 




 18-20  21  10  33  6

 3




 1


 2


 3

 4

 

 5


 3530  6 


 106  7


 8

 9




 1

 54 
 2

 3

 54  4

 5

 6

Alternate  7

 Wetting and drying


 


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
 50 





 1




 2




 20  3





 4



 5


 6



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

 




 







 


 6 




 Deterioration  






 35 




 





 65 




 Aflatoxin  Aflatoxin



 Dry Chain 



 






Dry  Dry Chain  

 Chain

  







 8-10 




 Metabolism 
Dry 

 Chain



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


 

 / 
 










 12768.9   2805.7 
  15 

 30 













 12




 16 






 
 

 

 

 

  

 


 50 1


 
 4  2



  3


 4

 5

 6



 7



 8

 8  2015 



 9

  10


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
  

   



















 




 











 





 





 
 





  500-5000

 Vinyle 


 




 


 




 









 


 




 o

 o

 o

 o

 o

 o

 o

2021  
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 

























 ( P b )  ( C d )  ( H g ) 
 (As) 























 Pb


























 85 






 (PGPR) 
 NP 





(mg/kg)  

<300 (Pb) 

<75 (Ni) 


<3 (Cd) 

<300 (Zn) 
<140 (Fe) 
<100 (Cr) 

<36 (Cu) 
 19 
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
  












 


 1




 (i)


 (ii)


 2




 (i)


 (ii)

 (iii)

 (iv)



 (v)

 
  (vi)

 

 3




 (i)


  (ii)

 (iii)


 (iv)




 1



 2



 3



2021  

24


  

 













 3 




 20  15 

















 






















 



















 6.3   1.3 


4.8  10  72 











 

 

 

 60  

 






 65-70 










 2015 















 27  18  




 3025 


 

 

 




 

 96  



































 (Fermenation)





























 




 

 

 24  

2021  

25















  6842  90 
  38  11698 

 53 


 250 

 150120 




 1510 
 1210 






(Collar Rot) 
 collectotrichum 




 

 (azoxystrobin)  

 (difenacoazole)  
 (thiophenate methyl    

 (chlorophenol)

(Leaf curl virus) 





 

 

 , ( f l o n i c a m i d )  

 (acetamprid  (spirotetramate

(Anthracnose of chilli 




 
 



 (floxystrabin)  (tebuconazole)   

  (thiophenate methyl)  

(Wilt) 

 fussarium oxysporum 






 ( t h i o p h a t e  m e t h y l ) 

 

 (azoxystrobin)  (chlorophenol)

Damping off 
  pythium 




 

 

 

 
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


   



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





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






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








 700-800

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

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

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

 12-15  1/2 




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

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

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

 50 


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




 2.5-3.5
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










  







 3726.5 




 Pecto Bacteria 






Cold Storage 


 Cold Storage 



 / 

 1

 2

 /  3




 2825 




 1

 2

 90  12-15  3



 4

 
 5

 20




 1718   63.6 


(Bacterial 

 Ralstonia solanacearun  wilt)









 (Bacterial ooze)













 (Stomata) 
(Blockage) 




 (Pesticides)  1


 2
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
   



 (Resistant) 

 3




  52,300 
 530,000




 Xanthomonas campestris pv. campestris










 25-30 












 (Pesticides)  1


 2

 (Resistant) 

 3
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 
  

  (Crimson Jewal) 
 

  (Double Pink) 




 (Elizabeth Axgne) 


 



( millaria gold         

queen, hawania gold)

 / 


 (Golden Summer) 

  (Jane Snook) 




 (Lady hudson) 

 "  " 


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
















 

Trianthema parchulacastrun 
Dectyloctenum aeguptium 

Cyprous rotendus 

Amaranthus viridus 

Echinochola colona 















 

 

 



 15-20  

 

 


 










 



 

 


 

 


 




 


 


 


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







 


 











 



















 













   



  

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 -6




  






 

 

 


 


 -7

 




 






 




 




  










 
 














 15 




20 

 40




  .1










  .2






  

 .3


 

 






 20 
 





 

   .4


90  5 




 '  ' 

  .5

  
 82  80 

 200  25  40 


 

    .6



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



 














 (Brassicaceae)  (Matthiola incana)








10  13 
 12






  76 












 108 




 43 







 1  15







 7060  2520









   

 12090  (Cheerful)  


1

 12090  (Column)  2

 12090  (Iron)  3

 120100  cannitto)   4





(Sakata) 
(American takii) 

(Benary seeds) 
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34

 (Stock) 







(Pan american/ball seeds)  / 

 / 



 86  43 











 100 

(Micronutrients 







 




 



 1412 

40 

 60

 








 1210




 


 10  70 






 pythium 

 Rhizoctonia


 




 0334-7416664 


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















  


  


   





 

   



  

     

(Cut  Anemone  

 (Ranunculaceae)   


flower)

 (Perennial 
 (Annual) 

    


    108  (Dwarf)

  

 (Mediterranean sea)    

   

  




 


 

 
 

 87 
   (Long Day) 

 107  1814 


 


    


 (Cut flowers)     (Long stem) 



 (Dwarf) 

   



 

 1210 
'De Caen' hybrids

1

 109 

'St. Prian' hybrids

2

 



1215 
'St. Brigid' hybrids

3





65  


'Elega n tissima'

4

 32 'Alice'  5

 6024 'Alba'  6

 5024  

(Japanese anemone) 

7





3  

 4

 Presprouting 
    Presprouting 

 48  Presprouting 
 1410 

 rot 


2021  

36

    


 










   
   

 2 




  5  (Dual gold) 
 129 

 86


 


    

   





 

      




 

 
 












 11090     


   
 10    
    4 

   
     

 200
    

 42 
 


 


 (Rhizoctonia )  (Phythium ) 




(Powdery 

 (Botrytis)  mildew)

 32  
 

   


 75  



 
 20,000/-  




    




 

 iftikharahmadhashmi@gmail.com  0334-7416664 
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

 (Bougainvillea) 

 / 

 / 

 Nyctinaginacea  Bougainvillea


 20 









 42 
  (Bracts) 

 





 6-9 


 4-6 


 " 
 60  "








Rio de Janeiro  1760Philibert Commersom 

 /  Bougainvillea 
 1768Louis Antoine de Bougainvillea


 Bougainvillea Spectabilis

 1798Carl Luwing Willdenow 




 Bougainvillea glabera 

 Jaques Densy Choisy 





 Bougainvillea Spectablia 




 Bougainvillea Peruviana 

 1810  




 Bo uga inv i l lea  G labera 

 Bougainvillea Peruviana

Bougainvillea  Bougainvillea Buttiana 
 Buttiana



2021  
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(Production of Bougainvillea in Potohar Region) 
 







Bougainvillea 
 Spectoperviaus





 Bougainvillea Spectoglbra









 250010


 45-48 




 45-49 
 30-35 








 5.5-6 















 45  38


 32-35  12-18 

 Bougainvillea Glabera

 5.5-6 
 6 


 28-30  5.5 









 3-4  1/8 




 1

 2

 1










 1/8 








 IBA  2000-6000 
 4-12 


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 / 


 Chlorophyll 
 / 


Rootstock  Rootstock

Rootstock 



 Wedge, Tongue 






















 50-100 
 (6-Benzyladeinine)


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   












(Aphid)  










(Bougain-    
villea loopers)

 









(Grass Hoppee)










 Phythophthora Phytinum

(Rod rot) 



  

  (Afterglow) 





 (Barbara karst) 

  (Bois de rose) 


 29  

/  (California Gold) 











(Impaction)   -1






 300250 

 150100 
 150100 
 600300





 100 

 150 

 500 



 128 




 250 

 200 

 250 

 100 

 150 

 150 

 500 






(Indegestion)  -2




 100   500 

 200   250 

 250   250 
 500   200 
   250 

 150 


 100 



(Colic)  -3


 60 



 150  

 125 

 50 
 500 
 200 




(Urine retention) 
  



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 250
 


 20 

 15  


 105 



 
(Tympany)  -5

 (Rumen) 




 5030 

 5030 

 250 





 500 

 100 
 50 

(Diarrhoea)  -6



 150   250 
 100   250 

 250 





 15 
 15





  10
 


(Mastitis)  -7





  -i



-ii

 150 

 10 
 15 

 10 
 


-iii

 250200 

 15 

 10 
 

 7





(Teat Fibrosis)  -8

  200 
 200

  -9



 50    150 

 120   150 

 125   150 

 125   150 

 125 



 120 

 150   120 

 125
   120 

 150 






(Prolapse of uterus)  -10

 15   10 
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   10 
 250   10 
   15 



  
 

 

 3 




 (Truss) 

(Etching)  -11


 2 

 2 

  2  




(Post Partuirent Haemoglobin Urea)  -12

 60 






(Round Worm/Endoparasites)  -13

  

 25 

 5 




(Milk Fever)  -14

 10 
100 -  100 - 50 

 50


(Dry Powder)  -15




 

  

 


(Fever Mixture)  -16


 200   30  

 15   15 

 

(Saline Electuary)  -17

 30   30 

 30   60 

 4 
  

 10060
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








 


 -i

 -ii

 -iii


 -i

 -ii

 -iii

 -iv








 -i

 -ii

 -iii








 3020 











10  3 

 20


 500 400 








 












 -i

 -ii

 -iii

 -iv




 400300 

 75  25 
 100 

 100 

 500400  6 









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












 2:1 
 21 


 1816 









 

 



 

 

 








 200150 






<<<<<<<>>>>>>>
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 vi





 vii


 




 2






 i


 ii

 iii

 iv









 







 (Medicine) 




 3924 
 10060





 






 

  1



  2

 3

  4


  5

  6

 7


 8

 9

  10



  (Aloe Vera)  11


  12

 13


(Percentage) (Nutrient) 
7.84 (Crude fiber) 

0.27 (Crude fat) 
4.73 (Crude Protein) 
2.36 (Dry Matter) 

 2.2 (Ash) 

0.23/100g (Phenol) 

  14

 (Spleen) 


<<<<<<<>>>>>>>
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 


 


(100)  


 








 95 

 
2019 

 9.3  

 53











 





 19  Polyembryonic  


 Duncan  
 59  70 

 94 





















 






 (GMOs) 
 








 " 

 " 
 Gy 10040  

 Eureka 
 



 


 

 (CAT)  (POD)  (SOD) 


2050 

 34 










<<<<<<<>>>>>>>
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



 








 O

 O

 O

 O

 O

 O

 O

 O


 O

 O

 O
































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






8078  23 























































































 

  










 







 






 
















  










 

 






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










   

 


 Aizoaceae  


 

 Pebble Plants, Living Stones 



L. franciscL.

pseudotruncatellai

L. schwantessi

Lithops karasmontan

L. olivaceae

L. Salicola


  





 






  









 



































<<<<<<<>>>>>>>
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 



 

26-22 






 128.5  21 










 Precession Agriculture 
Precession 

 Agriculture

 (IT) 
 inputs 

 


 Precession Agriculture 

 (Remorte Secsing)  


(GIS)  (GPS)

 Precession Agricultur Hure

 (GIS)  (GPS)  




 inputs 


 GPS 



 (Signals)   


 (DGPS)

 Precession Agriculture 


 1980 



 (Managment) 






 (VRT) 

 Inputs 

 Inputs 


Digital 
 Agriculture





 















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
  

 





















 65  85

 140 
 4035 



























 (Sonic crystals) 




2021  

52














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












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






  


 30 

 30




 2016-172015-16 

 120   125  10 
 




  





 2002  2016 
 2017  2016  263  2011 

 2011  



 2002  2011  2002 

ha  

 2011  2011  2002  




 ha  

 2002 

 

 2011 


  


 35 

 



 2  1  2  1  8  4 
 4  8 


 2  1 
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 2  1  2 









 Penman-Monteith 


 2013  2011  2011 
 75 

 2011  2013  2011 


  



 reduced tillage  conventional tillage 

 T4   20  T3  NPK  T2  T1  treatments 
 50  M25  NPK25T7  NPK50  50T6  M50  NPK50T5 

12.56  M50  25  NPK25T8 
 M50  25  NPK25  53.31 

 963.47327.99 
 62.3122.52  51.5343.04  57.2843.78  65.0730.07  53.6730.99

 21.14  54.8335.90 
 32.4411.11  51.68







   










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







 30 

  

 (Species) 






  

 175 

 74 


 100 


 





  



  












 GA3  T-29 
 35+2   KNO3   SA   IAA 


 Kinetin 

 KNO3 50mM  GA3 0.05mM  SA 0.1mM 
    

 Azotobacter    Field 

 Antioxidants enzymes  GA3 0.05mM  SA 0.1mM 

 15  33 
 2.82Kg/12.5ft2  SA 0.1mM  12.5ft2 
 SA 0.1mM  1.72kg/12.5ft2




   

 6000     60 
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   8 
  8  21   4   

  32   32  x 

 T3  T2  T1  T0


 1000 

 
 21   

 x  x   21  x 
 x   x  Heterosis 

 x  x  Better Parent Heterosis  Mid Parent Heterosis  21

High  Mid Parent Heterosis  LBN 8 x  21  x  x

 Correlation  Additibe gene action  Heritability

 Correlation  1000 


   

 





 2006  2002  2011  2008  2008  2011 



 Epistatic   2011  2008 




 Character  Genes  

 Parent  2011  2008  Grain Yield 




   


 Malnutrition 

 0.001 


 Bioavailable-Zn   Nodulation  Leg-hemoglobin  2016-  --  2013- 


 



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
   




 (okra leaf type 


 


 




   



 

 50 

 FH-114  SB-149, BS-80FH-118  FH-312, NIAB-824, MNH-992, CIM-612, Kehkashan 





 
  


 L6xT1 

100  L6xT1  33 



 
 



    


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2021  



 99 
 8  99 

 20153  20126, 2670119716,19605, 20202, 26710, 20300, 


100  100  50 


 20202 x 26710  19602 x 20202 



 
   

   8.6 
 
 



 60   
 mM150Nacl  mM, 0mM120 

  
 1, BLBN56, ZMR96, B8007, G2, ZNR1, RBJ5, ZMR3, 23627, ZMMR  10 





  


 exclusion 

 65   80  132  60 


 10-25 


 
 MN-54Bacillus sp 


 (iii)  (vi) 


  

 (vi) 
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 (vi)  (vi) 

   (iii)

 (iii)  (vi) 
 


 
 

 (vi)   



 /  (vi) 


 (vi)  56  (vi)  26  52 

 (iii)  (vi)  (vi)  23 





  









 (2.1) 
















,  (Symbiotic relation) 
  (Enzyme  ( Fixation 




 (Carbonic Anhydrase)



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
 (Carbonic Anhydrase)   150 

 10 
 H1,H2  Fsd-2008  Uqab-2000 

Uqab-2000  H2 
 (GUS Labelling  Fsd -2008  H1 

 100%,70%,40% FC 


  Auxin 
 Gene 
 (Carbonic Anhydrase)  


 (HEC)  


 
 




  

 /  10
 


 



 
 




 33H15  


  Syngenta 8441  Cargill 6142 

 
 


 

 
 100uM  

 Pioneer 33H15 



  



 Treatment  





 Cu  Pb,Cr, Cd 
 Food Chain 


 
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 Poultry manure  Cr

 Poultry manure 
 Cr   ImmohibizeCr 

 Poultry Munure 





  

 30Y87 






 2013 


 (Lysimeter) 
 65  60  20,40 




 2- 




  

 
 

  
  

RP-HPLC 



   
 







  


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






     Antioxidant  Antimicrobial 
  75 












 







 



CCM  80  0 
 Homogeniety  Viscosity Wettability,  Glycerol 

 Dipping  60


 40  20

 Shelf-life 






  

 
 70 











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

 

 


  
 


 
   


 




  
 
 


 



  




  



 




 7-12  25-30  60-68  100 
 1-2  1000-1500  300-1500

 

  33 

(Syringic   (M-coumeric acid)  (P-coumeric acid)   



 (Dially disulfide)  (Dially sulfide)  (Alliin)  acid)

 Allinase)  Enzyme)  (Allicin)   (Dially tetrasulfide)  (Dially trisulfide)

 
 (anti-inflammatory)  (Antioxidant)  (Antimicrobial) 

 (Healthful)  (Cure)  (Prevention) 

 (Greeks)  (Diarrhea)  (Egyptians) 
 
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 
 (Inhibition)  (Kill)  (Pathogens) 

 (Solvents) 
 (Vacuum) 

 (Analytical techniques)  (Crude extract)  20-25  100 
 

 (Preservation) 

 (Listeria)  (Salmonella)  (Staphylococcus aureus   (Escherichia coli)   


(Bio-preservation)  (Biofilms) 





 
  

 SAM 




 







 100  75 
 100LF  75LF  100F  75F  100LF  75LF




6.536.56  100F  75F  
 579.2050.34  0.710.5  4.241.3   2.640.94  5.80 2.64  81.9784.62  0.140.13

6.51 6.58  100L  75LF   .  20.3.  1.9  2.70.22  3.112.3 
35.50  0.53 0.35  . 4.121.31   2.57 0.84  6.08 2.94 


 83.43 85.86  0.13 0.14 

 .  15.02Zn 1.13  1.2Cu 0.19  2.331.33  306.2

 108 


 
 . Acclimatization 

  75F  
 100F  II  

  
 SAM   
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 


 

 





Ediable 
 coating


 pH  




 Essential oils 













  



Lead, Copper,  , Catla catla  Cirrhina mrigala , Labeo rohita  120 
 96hr LC50  Cd+Cr+Cu+Pb  Chromium, Cadmium

70,  1/5  1/4  1/3  2/3  96-hr LC50  96-hr LC50 
 catalase,  14   84  56, 42, 28, 14

C.mrigala  96-hr LC50  peroxidase, Superoxide dismutase

 Pb>Cu>Cd>Cr 
 C. catla  C. mrigala  

 <  <  <  Cr>Cd>Cu>Pb 

 C.   L. rohita    C. mrigala 
 Cd  C. catla L. rohita  C. mrigala  Genetic demage Index  catla

Commulative tail MM>Cu>Pb>Cr>Cd  Nuclear damage Index  GDI 
 Comet tail  C.catla  C. mrigala Comet tail  length

 SOD  Peroxide  catalase, Superoxide dismutase 
 C. mrigala  CAT    C. catla   L. rohita  C. mrigala 

 CAT.MM>Pb>Cu>Cd>Pb  PODMM>Pb>Cu>Cr>Pb  SOD 
 POD  56  SOD 
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 Biomarker 


 




 


 
 

 





  





  
 








  


 / 


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 


 5  25 
 



  







 80  20 






 60 
 40

 






  





 vegetable fat 

 (Trans fats)

  42   30  15  

 
  

  
   (metabolic & oxidative stress) 

 (metabolic & oxidative stress) 
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    


 
   


 28  45-55 



 (Alloxan 




 ALT  AST 
 ALT  AST 

  



 (Mutant) 
 

 KSK-133   (Genomic effects) 


 (Concentration)  

 50  0-2   0.25  KSK-133 
 Species  (Mutant technology) 

0.439   44RM0.87  5MR0.039  25  
1RM0.78  154RM0.86  0.86RM44 




 
0.80.07  KSK133  257RM0.58  110RM0.58  487RM0.62  334RM0.63  252RM0.70

1RM 334RM 252RM  0.384  KSK133  252RM  103RM 
  KSK133  110RM  487RM152RM






 Phylogenic  
   KSK133 




 40100  4096

 SNPs 
 SNPs 


 SNP  SNP  mutants

 SNPs  SNPs 

KSK133  








  
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


  RB5   Active sites




















 20-25  

 4x6' 





  
  

  

 













 
 


  

 

 
 













  
  
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     
  


  


  


  










 












 400  




 6 
 2.5  2 


 1400  

 4 

 15


  

 
 

 

 Parameters  


 Na2SO4  180  Additives 
 

 Reduced sample   Ni-Fe  
 88  94  NH-(NH4)2 CO3 

 

 


 LiNix COyMnzO2 

 



 150  70H2O2, H2SO4 2M 
 Na-Cyanex272  1:2  Stoichiometric   Ni(CuH7N2O2)2

8:1  O/A  2Mn2SO4 


 2:3  pH-5  
 CoSO4xH2O   CoSO4 
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  




 
  

 WHO 





 (Pseudomonas)  (Stephylococcus aureus ) 







   (Pseudomonas)  (Stephylococcus aureus)

 (Meropenem)  


(Teicoplanin)  

 939 
 (Meropenem)  


(Teicoplanin)  

 7.5mg/kg 
  14.5  (Chi square) 

 41  12-84  12.3

 13  32 
  24  30  32.4 

 15  15-30  70 
 (E. coli)  Klebsiella)    (Pseudomonas) 

 


(Teicoplanin)   (Stephylococcus aureus)  (Pseudomonas)  
 (Meropenem)





 Autogenous  (Mastitis) 


 
  

 Mastitis 

 
 Antibiotics   Staphylococcus aureus    Streptococcus agalactiae

 
 Autogenous vaccines 

 Bacteria  Herd 


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
  

   

 (Rhodes grass) 
  (Sustainable livelihood framework)  
 33  420 

 
 (Social Exclusion)

 
 32

 / 


 45 

 

 





  




 
 







  


 12 
 2001-2016  




 8  13  21  23  24



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





 





  





 (Entomopathogenic fungi)  


 

   

 


 

 

 

Rice weevil   Khapra beetle  Lesser grain borer  


 




 






73

2021  



 Diatomaceous earth)  Entomopathogenic fungi) 


  30  1.5 ppm    

 7  
 Oryzophilus surinamensis  

 


 35   30  25    

 Lesser grain borer  

 



 

 60   30  25    

 DE  

 

  DE  



 Mesostigmata 
  


















 0.2 

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



 
 


 

 



  


  90 


  








 16S   8  CT7  SP6  107.5

 
 antiserum 1 

 CFU1010 

 HB1  HB1    antigens 



 1 


 1 


 1  14028ATCC  


 LD50  43  49.733 

 1  <0.0001P  50  14028 








 1 


 

  

 70 
 2013  2005 

 MT3DMS  MODFLOW  2033 
 2011  2006  2006  

  2013  2011  PEST 
 

 


 25  1  5  5.17  
 LCC  II-  26.624.8 

III-  38  10  55  41   7  49 
 4.77 

 31   49.3   19.7 
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
 
 

  
 

 




 
   

 (SNPs)  12    


(C.191+99, C.191+51, C.191+41, C.191+30 C.191+19, SNPs 9  C.523  C.22 C.284 

C.191+99,C.191+51,C.191+41,C.191+30,  C.20-27, C.20-41, C.20-91) C.20-21,

 

 G>AC.523  C.20-27, C.20-41, C.20-91

 C.20-91  SNPs12 
 SNPC.20-41 

 SNPC.20-27 

 C>TC.191+19  SNPC.20-21 

 SNPC.191+41  C.191+30 
 C.191+51 

 C.191+99 
 C.422  C.284 

  C.523

 (SNPs)  



  


 0-5 M  

 100  (7-10) 









 (< 5 MPa) 

 980  1-2  2-6  2-4 
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Indigenous Liquid Fertilizer Machine 

Authors: Dr. Junaid Nawaz Chauhdary, Mr. Umar Draz 
Introduction: 

Water soluble fertilizer has higher uptake efficiency than conventional fertilizers and are 
recommended for better crop production. Most of the water soluble fertilizers are being imported 
from foreign countries to Pakistan; that’s why, their market price is too high. To reduce the cost of 
liquid fertilizer, there is need to manufacture these fertilizers indigenously. Some local industry 
personnel are manufacturing liquid fertilizer by using improper machinery without any safety 
measures that is very dangerous and can cause serious accidents. The proper fertilizer machines of 
imported brands are expensive because these machines are not available in local market. To promote 
the use of liquid fertilizer, there is need to manufacture these fertilizers on large scale by local 
investors by using cheap fertilizer machines. To address this problem, an indigenous liquid fertilizer 
machine has been developed by WMRC for efficient production of liquid fertilizer products.  

 
Indigenous Liquid Fertilizer Machine: 

The Indigenous Liquid Fertilizer Machine has been developed by 

reverse engineering of Imported Liquid Fertilizer Machine to 

reduce the cost of fertilizer unit. The price of indigenously 

developed machine is less than the half price of imported 

machine of same specifications.  

Features: 

 Simple in structure 

 Simple feeding and collection 
mechanism 

 Mixing amount is large and product 
can be manufactured on large scale 

 Easy to operate and easy to 
maintain 

 Reduce the requirement of manpower 

 Low cost as compare to imported machines 

 Low energy consumption 

 After reverse engineering, the machine can be manufactured in variety of sizes as per demand of 
manufacturing product 

Specifications: 

The specifications of Fertilizer machine, installed at Water Management Research Centre, 

University of Agriculture, Faisalabad are as: Total capacity: 1.2 m3, Effective capacity: 1 m3, 

Storage tanks for product and raw material: 4 Nos (1 m3 each), Reactor agitator: 70-100 RPM, 

Construction material: SS316L, Cooling System: Out site coil with 5 Lpm water flow, Metering 

pump: 500-1000 L/hr 
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Fruits and vegetables the potential source of probiotic bacteria 

Alia Sultan, Dr. Muhammad Ashraf (Institute of microbiology, UAF) 
 

Probiotics are live health promoting beneficial microorganisms which boost up the immune system 

of the host when consumed in appropriate amount. People mostly think that bacteria and other 

microorganisms are harmful, but many are actually beneficial. These beneficial microbes help in the 

digestion of food, destroy cancer-causing cells, suppress the serum cholesterol level, produce 

vitamins, stabilize the gut micro flora, stimulate the immune system and reduce the gastrointestinal 

and urogenital tract infection. Lactobacillus and Bifidobacterium are the most common genus of 

bacteria found in a variety of fruit and vegetables. Lactobacillus isolated from fruits and vegetables 

involve in the treatment of diarrhea, urinary tract infections and immune system modulations. 

Probiotic bacteria involve in immune system modulation and ultimately improve resistance to 

allergies, stimulate innate immunity and prevent respiratory diseases. They also produce some anti-

carcinogens, which suppress the growth of tumor cells and cause the destruction of carcinogens 

released by pathogenic bacteria. Enzymes produced by Lactobacillus involve in the reduction of 

lactose in milk and allow the consumption of milk by lactose intolerant people. These probiotic 

bacteria produce some compounds (lactic acid, acetic acid, and bacteriocin) which inhibit the growth 

of harmful bacteria. The important property of probiotic bacteria is that, they maintain the microbial 

balance in body, which is disturbed by taking antibiotics. Antibiotics kill the beneficial bacteria along 

with harmful ones and leading cramping, gas and diarrhea. Protein and fat in the digestive tract is 

breakdown by probiotics bacteria, which is very helpful for infants and patients to build strength after 

illness. Although milk is good source of probiotic bacteria, but it is necessary to have some 

alternatives that do not contain milk to meet the need of those who are lactose intolerant. So, fruits 

and vegetables are good source of these beneficial microbes. These probiotic bacteria enter into 

fruits and vegetables through pores and cracks. They are present in banana, apple, orange, mango, 

peach, cucumber, tomato, sweet potato, cabbage, garlic and ginger etc. Minerals, sugar and vitamin 

present in fruits and vegetables promote the growth of these bacteria. To reduce the risk of heart 

diseases and hypertension many scientific studies suggest the consumption of fruits and vegetables. 

Almost 90 probiotic products are available worldwide.  

Food borne illness: A major threat 

Jannat Khalid, Dr. Muhammad Ashraf (Institute of microbiology, UAF) 

Introduction: 

People getting sick of something they eat. Now a days, food poisoning is a major threat, also 
known as food borne illness that occurs due to consumption of food. Many different disease 
causing microbes or pathogen can contaminate foods. Most of the food borne infections or illness 
caused by bacteria, viruses, and parasites. The People which included pregnant women, young 
childerns, older adults and the people who have a weaker immune system are at high risk.  
Bacillus cereus is one of the bacteria that are involved in foodborne illness. It is commonly present 
in the environment, so it is easily spread to many types of fresh and processed food products. 
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When it comes to foodborne illness most of us think about undercooked meat and eggs but raw 
fruits and vegetables, contaminated water, sea food, unpasteurized dairy products, canned food, 
ready to eat food can also cause foodborne illness. Unhygienic food handling and improper 
storage is the main cause of food borne illness. Symptoms often include fever, vomiting, aches, 
stomach cramps, and may include diarrhea. In any household, their first priority is to keeping the 
family safe. Food borne illness is entirely preventable, so by following some precautionary 
measures we can protect our family from food borne illness. 
Good hygienic practice must adopt before and after food preparation, it can minimize the 
chances of getting an illness. Washing hands with warm/ cold water or soap for 20sec, is one of 
the effective protection method against food borne illness. Ready to eat food must be store 
separately from raw food. Keep hot foods above 57 ℃ and cold foods below 5 ℃ to prevent the 
contamination of B. cereus in the food. Cooked food should not be left at room temperature for 
more than 2 hours. Wash fruits and vegetables thoroughly before cutting and cooking. The 
simplest way to avoid the B. cereus food borne illness is that foods should be cooked thoroughly 
and cooled rapidly. By following these preventive measures, we can keep the food safe and 
protect ourselves from food borne illness.  
If you become ill and the symptoms of illness are severe then you should have to consult the 
doctor immediately. 
 

Gamma Irradiation: A Tool to Improve Citrus Genome 

Muhammad Usman, Dr Bilquees Fatima, Dr. Muhammad Usman, Dr Iqrar Ahmad Rana 

Citrus industry is the major fruit industry all over the world. In Pakistan, citrus is also one 
of the major fruit crop. It is grown in all provinces, however the contribution of Punjab province 
is more than 95% for producing good quality citrus. Genus Citrus includes oranges, grapefruit, 
lime and lemons, pomelos.  

Grapefruit is commonly known as forbidden crop has great nutritional value. In 2019, 
world production of grapefruits (combined with pomelos) was 9.3 million tonnes, of which 53% 
was in China. Other significant producers include United States, Vietnam, and Mexico. Figure 
below shows the world leading grapefruit courting. 

Grapefruit is good source of vitamins, iron, calcium and other minerals. Pink and red flesh 
varieties have beta carotenoids which are the good precursor of vitamin A. Juice of grapefruit 
provides less calories and helpful to overcome obesity. Bioflavonoids and other plant chemicals 
are also present in juice of fruit which protect the body against cancer and prevents heart related 
disease. Antioxidants which are present in fruit improve the immunity of body against harmful 
bacteria and viruses.   

Grapefruit is a polyembryonic by nature. It was introduced in early 19th century to Florida. 
Grapefruit comprises number of varieties which are white and pink fleshed varieties. Among all 
the varieties, Duncan is said to be the oldest white fleshed variety. Above 70% pigmented 
varieties are grown in Texas. Almost 59% pink and red varieties are commercially propagated in 
Florida whereas in Argentina 94% grapefruits are pink and red fleshed varieties.  

Application of gamma irradiation in the field of breeding has opened new gateway for 
enhancing and improving the germplasm of agronomic as well horticultural crops. Breeders are 
using this technique to cause mutation to get the desired characteristics. This technique is used 
to induce different biological phenomenon for inhibiting the morphological traits. It is widely 
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used in citrus fruit to get seedless plants like kinnow and mandarin. Gamma irradiation in 
grapefruit helps to enhance fruit quality such as pollen germination, improving bearing habit of 
fruits, blooming and fruit repining time, weight, size and maturity index, bio-molecules, self-
incompatibility, and resistivity against pathogens etc. 

 
Fig. 1: World leading grapefruit countries. 

Mutation breeding is a great tool used for enhancing the germplasm. Mutation may be 
spontaneous or induced. Different mutagens are being in practice for plant breeding programs. 
This induced mutation is used for improving tolerance of plant varieties and quality of fruits. On 
large scales, genetically modified organisms (GMOs) are the results of these induced breeding 
programs. A variety of chemicals are available which are used as mutagens but gamma rays and 
X- rays are more frequently used for inducing mutation as compared to chemical mutagens 

Application of gamma irradiation is successful technique for obtaining new and seedless 
varieties like oranges, grapefruits lemon and mandarin. Gamma irradiation is mostly applied on 
budwood, but it is also adopted in seeds and pollens. The dose will definitely reduce as the nature 
plant cell/tissue organ. So depending on the species and varieties, acute range of radio sensitivity 
(LD50) is mostly used from 40-100 Gy. Star Ruby was first released as the result of exposure of 
Citrus paradise cv Hudson with thermal neutron. Similarly complete seedless variety Eureka was 
also obtained with the exposure of gamma radiation. 

Gamma rays can create permanent gene expression of anti-oxidative enzymes against 
oxidative stress. This provides superior plant varieties having tolerance against biotic and abiotic 
stresses. According to literature, increased application of gamma irradiation may induce different 
enzymes like SOD, POD, APX and CAT. Defense mechanism of plant also change which produce 
qualitative and quantitative plant proteins of irradiated plant species.  

As the world population is increasing so fast since last five decades and it is estimated 
that it’s population would be more 34% as today, in 2050. Urbanization and colonial development 
has limited the agricultural land area. Food security, economical and easily accessible to food 
would be the main issue of under developed countries. Induced mutation through gamma 
irradiation has played important and vital role for increasing world food security with new more 
tolerant and better yielding and good quality varieties. Production of reactive oxygen species 
(ROS) also help to increase plant cells which may cause oxidative stresses.  
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