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Chinese medical texts and visited Chinese medicine practitioners across the country. She created a
notebook called "A Collection of 'Single Practical Prescriptions for Anti-Malaria,'" which included 640
prescriptions. Tu's team also tested 380 herbal extracts that were derived from over 2,000 traditional
Chinese recipes on mice. They found that one compound, sweet wormwood (Artemisia annua), was
effective in treating "intermittent fevers" that are associated with malaria. Tu discovered that the
preparation of the herb was described in a 1,600-year-old text, which detailed a recipe called
"Emergency Prescriptions Kept Up One's Sleeve." Initially, the preparation did not work when they
extracted it with boiling water, as described in the classic text. Tu proposed using low-temperature
ether to extract the active compound, as the hot water had likely damaged it. Animal tests showed that
the new method was highly effective in mice and monkeys. To ensure its safety for human use, Tu
volunteered as the first human subject. As the leader of the research group, she felt it was her
responsibility. The clinical trials were successful, and the treatment was deemed safe for humans.

Tu Youyou - The woman who changed science

Tu Youyou, born on December 30, 1930,
is a Chinese medical scientist,
pharmaceutical chemist, and educator
who is renowned for her discovery of
artemisinin (also called Qinghaosu) and
dihydroartemisinin, which have been
used to treat malaria and have saved
millions of lives. Her discovery of
artemisinin and its use in treating
malaria is considered a significant
breakthrough in tropical medicine
during the 20th century and has led to
improved health for people in tropical
developing regions of South Asia, Africa,
and South America. In recognition of her
contributions, Tu received the 2011
Lasker Award in Clinical Medicine and
the 2015 Nobel Prize in Physiology or
Medicine.

At the age of 39 in 1969, Tu Youyou had
a concept to screen Chinese herbs for
anti-malaria properties. To start the
process, she examined the historical
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EDITOR'S NOTE
Dr.  Ashoka Babu VL

Hello Readers ,

I t  gives me immense pleasure to release the fourth issue of  the
quarter ly  E-Newsletter  “Sanjeevani”  from the Department of
Pharmacognosy,  Faculty of  Pharmacy,  Ramaiah University  of
Appl ied Sciences.   

This  issue offers  interest ing advanced agriculture techniques;  few
important medicinal  herbs,  Vatika in vic inity  and various
departmental  act ivit ies .  I  would l ike to thank al l  the editor ial
board members,  student members for  their  twitchy effort  and
contr ibution in br inging out this  issue.  Any cr it ic ism,  opinion and
encouragement from the readers wi l l  be highly appreciated.  For
any queries ,  suggestions,  feedback or  submission of  art ic les please
do not hesitate to contact our team via fphsanjeevani@gmail .com
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B i o  f e r t i l i s e r  c o n t a i n s
b a c t e r i a  t h a t  i n c r e a s e
t h e  a v a i l a b i l i t y  o f
e s s e n t i a l  n u t r i e n t s  t o  t h e
p l a n t s ,  w h i c h  w i l l
e n c o u r a g e  t h e  g r o w t h  o f
p l a n t s  a n d  t r e e s .
B a c t e r i a ,  b l u e - g r e e n
a l g a e ,  a n d  m y c o r r h i z a l
f u n g u s  a r e  j u s t  a  f e w
e x a m p l e s  o f  t h e  l i v i n g
t h i n g s  t h a t  m a k e  i t  u p .  I n
c o n t r a s t  t o
c y a n o b a c t e r i a ,  w h i c h  a r e
c h a r a c t e r i s e d  b y  t h e i r
c a p a c i t y  t o  f i x  n i t r o g e n ,
m y c o r r h i z a l  f u n g i
p r i m a r i l y  e x t r a c t
m i n e r a l s  f r o m  o r g a n i c
m a t e r i a l s  f o r  t h e  p l a n t .

A m o n g  o t h e r  d e v e l o p m e n t s ,  t h e  u s e  o f  s p e c i a l i s e d
m i c r o o r g a n i s m s  f o r  p l a n t  i n o c u l a t i o n  h a s
d e v e l o p e d m o s t  r e c e n t l y  t o  e n h a n c e  s o i l  n u t r i e n t s  a n d
p l a n t  g r o w t h  d y n a m i c s  f o r  i n c r e a s e d  a g r i c u l t u r a l
o u t p u t .  T o  r e d u c e  t h e  c o s t  o f  b i o  f e r t i l i s e r  a n d  f o r
s u s t a i n a b l e  p r o d u c t i o n ,  c o n t e m p o r a r y  t e c h n i q u e s  a l s o
i n c l u d e  t h e  a r t i f i c i a l  m i c r o b i o m e  s e l e c t i o n ,  m i x e d
i n o c u l a n t s ,  P G P R  a s  b i o  f e r t i l i z e r s ,  u s a g e  o f  b i o f i l m s  a s
b i o  f e r t i l i z e r s ,  a n d  b i o - o r g a n o - c h e m i c a l  f e r t i l i s e r s  a r e
s o m e  e x a m p l e s  o f  b i o  f e r t i l i z e r s .

ARTIFICIAL BIO FERTILIZER

N e e d  f o r  b i o  f e r t i l i z e r s
B i o  f e r t i l i z e r s  h e l p  s o i l  t o  b e c o m e  f e r t i l e  a n d  l o n g - t e r m
u s e  o f  c h e m i c a l  f e r t i l i s e r s  d e g r a d e s  t h e  s o i l  a n d  l o w e r s  
c r o p  p r o d u c t i v i t y .  T h e  s o i l ' s  c a p a c i t y  t o  r e t a i n  w a t e r  
i s  i n c r e a s e d  w h i l e  e s s e n t i a l  e l e m e n t s  l i k e  n i t r o g e n ,  v i t a m i n s ,  a n d  p r o t e i n s  a r e  a l s o
a d d e d  b y  b i o  f e r t i l i s e r s .  T h e y  a r e  c o m m o n l y  u s e d  i n  a g r i c u l t u r e  a s  a  n a t u r a l  s o u r c e
o f  f e r t i l i s e r .

P l a n t  G r o w t h  P r o m o t i n g  B a c t e r i a  ( P G P R )   
P G P B s  a r e  c r u c i a l  f o r  i n c r e a s i n g  c r o p  p r o d u c t i o n  b e c a u s e  t h e y  i n v o l v e  c o n t r o l s  a n d
t r a n s p o r t e r s  t h a t  p r o m o t e  n u t r i e n t  a b s o r p t i o n  a n d  a l l o w  f o r  g r e a t e r  p l a n t
d e v e l o p m e n t .  T h e  u s e  o f  t h e s e  P G P B  a s  b i o  f e r t i l i s e r  f o r  g r o w i n g  a  v a r i e t y  o f  c r o p s
i n  a  v a r i e t y  o f  e n v i r o n m e n t a l  a n d  c l i m a t i c  c i r c u m s t a n c e s  h a s  e n o r m o u s  p o t e n t i a l ,
a c c o r d i n g  t o  r e s e a r c h e r s .  I n  a d d i t i o n  t o  e n h a n c i n g  n u t r i e n t  r e s o u r c e s  f o r  p l a n t  
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Rh i zob ium
Azotobac te r
Azosp i r i l i um

M i c r o o r g a n i s m s
u s e d  a s  b i o
f e r t i l i z e r s  a r e :



a b s o r p t i o n ,  b a c t e r i a  t h a t  f o r  i m p r o v e d  p l a n t
d e v e l o p m e n t  a n d  g r o w t h ,  b o t h  p r o m o t e  p l a n t  g r o w t h
a n d  o f f e r  p r o t e c t i o n  a g a i n s t  h a r m f u l  f a c t o r s .  F o r
e n h a n c i n g  g r o w t h  y i e l d  a n d  p r e s e r v i n g  a  p l a n t ' s
d e v e l o p m e n t  a n d  g r o w t h ,  b a c t e r i a  l i k e  B a c i l l u s
m e g a t e r i u m ,  A n a b a e n a ,  A z o l l a ,  B r a d y  r h i z o b i u m ,
B a c i l l u s  p o l y m y x a ,  R h i z o b i u m  a n d  S i n o  r h i z o b i u m ,
a m o n g  o t h e r s ,  a r e  r e g a r d e d  t o  b e  v i t a l .

8

N i t r o g e n  f i x a t i o n
N i t r o g e n - f i x i n g  b a c t e r i a  k n o w n  a s  r h i z o b a c t e r i a  g r o u p  t o g e t h e r
a n d  c o n n e c t  w i t h  w o o d y  p l a n t s .  I n  b o t h  f r e e - l i v i n g  a n d
s y m b i o t i c  b a c t e r i a ,  t h e  s p e c i a l i s e d  g e n e s  k n o w n  a s  N i f ,  w h i c h
c a r r y  o u t  N 2  f i x a t i o n ,  a r e  p r e s e n t .  T h e y  a l s o  i n c l u d e  t h e
e n z y m e  n i t r o g e n a s e ,  w h i c h  n e e d s  i r o n  a s  a  c o f a c t o r  a n d
c o n t a i n s  t h e  e n z y m e  d i n i t r o g e n  r e d u c t a s e .  U t i l i z i n g  e l e c t r o n s
i s  m a d e  p o s s i b l e  b y  d i n i t r o g e n ' s  r e d u c e s t a s e ,  w h i c h  d i n i t r o g e n
p r o m o t e s  i n  t h e  r e d u c t i o n  o f  n i t r o g e n  t o  a m m o n i a .

D I D  Y O U  K N O W ?

P h y t o h o r m o n e  P r o d u c t i o n
P h y t o h o r m o n e s  a r e  e s s e n t i a l  f o r  t h e  g r o w t h  a n d  d e v e l o p m e n t  o f  p l a n t s  a n d  c a n  b e
u t i l i z e d  t o  c r e a t e  b i o f e r t i l i z e r s  b e c a u s e  o f  t h i s .  A s  p l a n t s  a d a p t  t o  t h e  e n v i r o n m e n t ' s
g r o w t h - i n h i b i t i n g  e l e m e n t s ,  t h e i r  l e v e l s  o f  t h e s e  p h y t o h o r m o n e s  c h a n g e .  I t  i s
i n v e s t i g a t e d  t h a t  t h o s e  m i c r o b i a l  s p e c i e s  t h a t  c o l o n i z e  i n  t h e  r h i z o s p h e r e  a l s o
r e g u l a t e  t h e  l e v e l  o f  p h y t o h o r m o n e s  a n d  p r o v i d i n g  e s s e n t i a l  b e n e f i t s  t o  h o s t  p l a n t
c h a n g i n g  t h e  p h y t o h o r m o n e  l e v e l  d u r i n g  s t r e s s .  M o r e  t h a n  8 0 %  o f  t h e
m i c r o o r g a n i s m s  t h a t  s u p p o r t  r a p i d  c r o p  d e v e l o p m e n t  h a v e  b e e n  s h o w n  t o
m a n u f a c t u r e  a u x i n .

C u r c u m i n  -
a  y e l l o w  p i g m e n t  f o u n d
i n  t u r m e r i c  t h a t  i s  t h e
d i e t a r y  s t a p l e  i n  I n d i a
c a n  i m p r o v e  c e r e b r a l
b l o o d  f l o w  a n d  r e d u c e
o x i d a t i v e  s t r e s s  w h i c h
c a n  b e  u s e f u l  i n  a g e
r e l a t e d
n e u r o d e g e n e r a t i v e
d i s o r d e r s  ( c a u s i n g
d e m e n t i a )

ARTIFICIAL BIO FERTILIZER



N a n o -  B i o  f e r t i l i z e r
I n  o r d e r  t o  i n c r e a s e  a g r i c u l t u r a l  p r o d u c t i o n  a n d  
o u t p u t ,  a  t y p e  o f  f e r t i l i s e r  k n o w n  a s  n a n o - b i o  
f e r t i l i s e r  c o m b i n e s  t h e  u s e  o f  n a n o t e c h n o l o g i e s  
w i t h  b i o f u e l s .  A c c o r d i n g  t o  r e s e a r c h e r s  a t  W u h a n  U n i v e r s i t y  i n  C h i n a ,  n a n o - b a s e d
f e r t i l i s e r s  h a v e  t h e  p o t e n t i a l  t o  r e s o l v e  s i g n i f i c a n t  p r o b l e m s  w i t h  o t h e r  f e r t i l i s e r s ,
s u c h  a s  i n s t a b i l i t y  o n  t h e  f i e l d  b e c a u s e  t o  c h a n g e s  i n  t h e  e n v i r o n m e n t  a n d  s h o r t
s h e l f  l i f e ,  d e c r e a s e d  m i c r o b i a l  s t r a i n s ,  a n d  i n c r e a s e d  s o i l  p e r m e a b i l i t y .  F a r m e r s  w h o
u t i l i z e  n a n o - b i o f e r t i l i z e r  g a i n  s i g n i f i c a n t l y  f r o m  b e t t e r  f i e l d  p e r f o r m a n c e ,  l o w e r
c o s t s ,  l o w e r  e x p e n s e s ,  a n d  i n c r e a s e d  y i e l d .  N a n o - b i o f e r t i l i z e r s  h e l p  l o c a l  m i c r o b i a l
p o p u l a t i o n s  w o r k  m o r e  e f f i c i e n t l y  b y  u t i l i s i n g  e s s e n t i a l  n u t r i e n t s  l i k e  p o t a s s i u m ,
n i t r o g e n ,  a n d  p h o s p h o r u s .  T h e y  a l s o  b e n e f i t  t h e  e n v i r o n m e n t .  A s  a  r e s u l t ,  t h e y
a s s i s t  i n  p r o d u c i n g  c r o p s  o f  t h e  h i g h e s t  d e g r e e .

E n c a p s u l a t i o n  a n d  l y o p h i l i s a t i o n  t e c h n i q u e
T h i s  m e t h o d  i s  c o m m o n l y  u s e d  t o  c r e a t e  m i c r o b i a l  s p e c i e s  w i t h  c o n t r o l l i n g
c o m p o s i t i o n  a n d  a r c h i t e c t u r a l  c h a r a c t e r i s t i c s . T h i s  t e c h n i q u e  i n c l u d e s  a  s p e c i a l i z e d
f i e l d  c a l l e d  m i c r o e n c a p s u l a t i o n ,  w h i c h  d e v e l o p s  a  p r o t e c t i v e  s h e l l  o r  c o n s i d e r i n g  t h e
p o t e n t i a l  t o  i n c r e a s e  c r o p  p r o d u c t i v i t y  a n d  l e n g t h e n  t h e  s h e l f  l i f e  o f  b i o  f e r t i l i s e r ,  a
c a p s u l e  h a s  b e e n  c r e a t e d  a r o u n d  a n  a c t i v e  m o l e c u l e .  I n  t e r m s  o f  d e l a y e d  a n d
s u s t a i n e d  r e l e a s e  i n t o  s o i l ,  t h i s  s o r t  o f  f o r m u l a t i o n  i s  m o r e  f a v o u r a b l e .
L y o p h i l i s a t i o n  i s  t h e  f r e e z e  d r y i n g  m e t h o d  f o r  t h e  p r e s e r v a t i o n  a n d  s t o r a g e  o f
m i c r o o r g a n i s m .  I t  i s  w i d e l y  u s e d  t e c h n i q u e .  I t  i s  a n  e x c e l l e n t  t e c h n i q u e  f o r
i n c r e a s i n g  b a c t e r i a ' s  c h a n c e  o f  s u r v i v a l  a n d  e x t e n d i n g  s t o r a g e  t i m e . I t  c a n  b e  u s e d  i n
c o n j u n c t i o n  w i t h  a  s u i t a b l e  c a r r i e r ,  i m m e d i a t e l y  a p p l i e d  i n  t h e  f i e l d .
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B i o - f i l m  B i o  f e r t i l i z e r
N o v e l  d e v e l o p m e n t s  i n  t h e
b i o f i l m - b a s e d  s y n t h e s i s  o f
b i o f e r t i l i z e r s .  T h e  m i c r o b i a l
p o p u l a t i o n s  t h a t  c r e a t e
b i o f i l m s  c l i n g  t o  s u r f a c e s ,
w h i c h  m i g h t  b e  b i o t i c  o r
a b i o t i c .  B i o f i l m  a l s o  h e l p  i n
Z n  s o l u b i l i z a t i o n  a n d
p r o d u c t i o n  o f  c h e l a t i n g
a g e n t s .  B i o f i l m  p r o v i d e  a
w a y  t o  t r a n s f e r  t h e  g e n e t i c
m a t e r i a l  a n d  o r g a n i c
n u t r i e n t s  b e t w e e n
m i c r o b i a l  s p e c i e s  i n  a
c o m m u n i t y .  R e s e a r c h e r s
h a v e  s h o w n  t h a t  a  b i o f i l m
t h a t  c o n t a i n s  v a r i o u s
b a c t e r i a  s t r a i n s  i s  m o r e
d u r a b l e  a n d  l o n g - t e r m
s t r a t e g y  t h a n  u s i n g  a
b i o f i l m  m a d e  u p  o f  o n l y  o n e
t y p e  o f  m i c r o b i a l  s p e c i e s .

ARTIFICIAL BIO FERTILIZER



O v e r a l l ,  t h e  u s e  o f  b i o  f e r t i l i s e r  i s  c r u c i a l  f o r  t h e  e f f e c t i v e  g r o w t h  o f  p l a n t s  a n d  f o r
p r o d u c i n g  a  r e s p e c t a b l e  c r o p  p r o d u c t i o n .  T h a n k s  t o  r e c e n t l y  d e v e l o p e d  t e c h n i q u e s
l i k e  n a n o b i o f e r t i l i z e r  a n d  b i o f i l m  b i o  f e r t i l i s e r ,  c r o p s  a r e  a b l e  t o  a c q u i r e  g r e a t e r
r e s i l i e n c e  t o  e n v i r o n m e n t a l  i n h i b i t o r s .  T h a n k s  t o  t h e  c r e a t i o n  o f  v a r i o u s  P G P R
i n o c u l u m  a n d  t h e  d e v e l o p m e n t  o f  s o p h i s t i c a t e d  m i c r o b i a l  i n o c u l a n t s ,  p l a n t s  h a v e
a c q u i r e d  s t r o n g  r e s i s t a n c e  t o  p a t h o g e n  a s s a u l t ,  d i s e a s e  c o n t r o l ,  a n d  e n v i r o n m e n t a l
s t r e s s
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h t t p s : / / w w w . r e s e a r c h g a t e . n e t / p u b l i c a t i o n / 3 5 2 1 5 2 0 9 3 _ R e c e n t _ A d v a n c e s _ i n _ B i o f
e r t i l i z e r
h t t p s : / / w w w . s l i d e s h a r e . n e t / v a n i t h a g o p a l / b i o f e r t i l i z e r - 4 0 9 5 0 2 4 7
h t t p s : / / w w w . f a r m p r a c t i c e s . c o m / t y p e s - o f - b i o f e r t i l i z e r s - e x a m p l e s

R e f e r e n c e s :

 -  M r .  S o u b h a g y a  M a i t y
( I  M .  P h a r m ,  D e p a r t m e n t  o f

P h a r m a c o g n o s y )

B r o w n  a l g a e  (Sargassum
plagyophy l lum )  e x t r a c t  i s
h i g h l y  r i c h  i n  p h y t o c h e m i c a l
c o n s t i t u e n t s  t h a t  s h o w
a n t i o x i d a n t  a n d  a n t i -
c o l l a g e n a s e  a c t i v i t y  a n d  h e n c e
c a n  b e  u s e d  a s  a n  a c t i v e
p h a r m a c e u t i c a l  i n g r e d i e n t  f o r
a n t i - w r i n k l e s  c o s m e t i c s .

D I D  Y O U  K N O W ?

ARTIFICIAL BIO FERTILIZER



T h e  g o a l  o f  o r g a n i c  f a r m i n g  i s  t o
c u l t i v a t e  t h e  s o i l  a n d  r a i s e  c r o p s
i n  a  m a n n e r  t h a t  s a f e g u a r d s  t h e
l i f e  a n d  h e a l t h  o f  t h e  s o i l  b y
u t i l i z i n g  b i o d e g r a d a b l e  w a s t e ,
a n d  b e n e f i c i a l  p a t h o g e n s  ( a l s o
k n o w n  a s  " b i o f e r t i l i z e r s " )  t h a t
r e l e a s e  n u t r i e n t s  i n t o  p l a n t s  f o r
i n c r e a s e d  s u s t a i n a b l e  p r o d u c t i o n
i n  a  p o l l u t i o n - f r e e  e n v i r o n m e n t .
A s  p e r  U S D A  s t u d y  " O r g a n i c

NUTRIENTS MANAGEMENT IN
ORGANIC FARMING
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a r m i n g  i s  a  s y s t e m  w h i c h  a v o i d s  o r  l a r g e l y  e x c l u d e s  t h e  u s e  o f  s y n t h e t i c  i n p u t s  ( s u c h
a s  f e r t i l i z e r s ,  p e s t i c i d e s ,  h o r m o n e s ,  f e e d  a d d i t i v e s ,  e t c . )  a n d  t o  t h e  m a x i m u m  e x t e n t
p r a c t i c a b l e  r e l i e s  u p o n  c r o p  r o t a t i o n s ,  c r o p  r e s i d u e s ,  a n i m a l  m a n u r e s ,  o f f - f a r m
o r g a n i c  w a s t e ,  m i n e r a l  g r a d e  r o c k  a d d i t i v e s ,  a n d  b i o l o g i c a l  s y s t e m  o f  n u t r i e n t
m o b i l i z a t i o n

N u t r i e n t  M a n a g e m e n t
M a n u r e
O r g a n i c  f a r m i n g  f r e q u e n t l y  b e n e f i t s  f r o m  t h e  a p p l i c a t i o n  o f  m a n u r e .  H o w e v e r ,
b e c a u s e  c r o p s  r e m o v e  m o r e  n i t r o g e n  t h a n  p h o s p h o r u s ,  a p p l y i n g  m a n u r e  t o
c o m p l e t e l y  s a t i s f y  t h e  n i t r o g e n  n e e d s  o f  c r o p s  m i g h t  r e s u l t  i n  a n  e x c e s s  o f
p h o s p h o r u s  i n  t h e  s o i l .  M a n u r e  h a s  p o s i t i v e  i m p a c t s  o n  t h e  s o i l  a s  w e l l .  A s  m a n u r e  i s
a b s o r b e d  b y  t h e  s o i l ,  n u t r i e n t s  a r e  r e l e a s e d .  P l a n t s  p r o f i t  f r o m  t h e  i m p r o v e d  s o i l  a s
a  r e s u l t  o f  t h i s . T h e  p o t e n t i a l  o f  m a n u r e  t o  i m p r o v e  s o i l  q u a l i t y  i s  t h e  p r i m a r y
a d v a n t a g e  o f  u t i l i z i n g  i t  i n  g a r d e n s .  F o r  i n s t a n c e ,  a d d i n g  m a n u r e  t o  s a n d y  s o i l s  c a n  

h e l p  t h e m  h o l d  o n t o  m o i s t u r e .  M a n u r e  i s
a  g o o d  w a y  t o  h e l p  l o o s e n  u p  c o m p a c t e d
s o i l .  M a n u r e  i s  a  k e y  e n e r g y  s o u r c e  t h a t
i n c r e a s e s  s o i l  c a r b o n ,  m a k i n g  n u t r i e n t s
a v a i l a b l e  t o  p l a n t s .  M a n u r e  a l s o  p r e v e n t s
n i t r a t e s  f r o m  l e a k i n g  i n t o  t h e  s o i l  a n d
r e d u c e s  r u n o f f .

C o m p o s t i n g
B y  c o n v e r t i n g  o r g a n i c  w a s t e  i n t o  n u t r i e n t -
r i c h  m a t e r i a l  a n d  r e d u c i n g  t h e  w e i g h t  o f
o r g a n i c  m a t e r i a l s  t h r o u g h  w a t e r  a n d  



c a r b o h y d r a t e  l o s s  d u r i n g  d e c o m p o s i t i o n ,
c o m p o s t i n g  t r a n s f o r m s  o r g a n i c  w a s t e . B y
a d d i n g  c a r b o n  t o  t h e  s o i l ,  c o m p o s t  h e l p s  t o
e n h a n c e  s o i l  s t r u c t u r e  a n d  g i v e s  p l a n t s  t h e
n u t r i e n t s  t h e y  n e e d .  I n  a d d i t i o n  t o  g i v i n g
p l a n t s  n u t r i e n t s  l i k e  n i t r o g e n  ( N ) ,
p h o s p h o r u s  ( P ) ,  a n d  p o t a s s i u m ,  i t  i m p r o v e s
t h e  p h y s i c o c h e m i c a l  a n d  b i o l o g i c a l
c h a r a c t e r i s t i c s  o f  t h e  s o i l  ( K ) .  I n  t h i s
m a n n e r ,  c o m p o s t  c a n  b o o s t  c r o p  p r o d u c t i o n
a n d  c o m p e n s a t e  f o r  a  l a c k  o f  f e r t i l i z e r s .
C o m p o s t  a n d  o t h e r  o r g a n i c  f e r t i l i z e r s ,
e s p e c i a l l y  t h o s e  t h a t  m a k e  u s e  o f  s e w a g e
s l u d g e ,  a n i m a l  m a n u r e ,  a n d  o r g a n i c
m a t e r i a l ,  m u s t  b e  u t i l i z e d  a n d  t r e a t e d
p r o p e r l y  t o  a v o i d  a n y  h a r m f u l  e f f e c t s  o n  t h e
e n v i r o n m e n t ,  p e o p l e ,  a n i m a l s ,  a n d  s o i l
h e a l t h .  A l t h o u g h  i t  i s  e n c o u r a g e d  t o  u s e
t h e s e  s o u r c e s  o f  n u t r i e n t s ,  t h e r e  a r e
q u a l i t y ,  s a f e t y ,  e n v i r o n m e n t a l ,  a n d
b i o s e c u r i t y  r i s k s  a s s o c i a t e d  w i t h
m a i n t a i n i n g  a n d  u s i n g  r e c y c l e d  n u t r i e n t s
t h a t  m u s t  b e  c o n s i d e r e d .
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( S i l y b u m  m a r i a n u m )  h a s  a n t i  –
i n f l a m m a t o r y  a n d  h e p a t o -
p r o t e c t i v e  p r o p e r t y  a n d  i s
u s e d  f o r  t h e  t r e a t m e n t  o f
h e p a t i t i s  a n d  l i v e r  c i r r h o s i s .  I t
c a n  a l s o  p r o t e c t  t h e  l i v e r  f r o m
d a m a g e  d u e  t o  c e r t a i n
h e p a t o t o x i c  d r u g s  -  a n t i  –  T B
d r u g s ,  m e t h o t r e x a t e ,  c i s p l a t i n .

D I D  Y O U  K N O W ?

Silymarin  -
a
polyphenolic
flavonoid
derived
from Milk
Thistle 

B i o f e r t i l i z e r s
B i o f e r t i l i z e r s  a r e  s u b s t a n c e s  c r e a t e d  t o  i n c r e a s e  t h e  a v a i l a b i l i t y  o f  n u t r i e n t s  a n d
u p t a k e ,  p r o m o t e  c r o p  d e v e l o p m e n t ,  b i o l o g i c a l l y  f i x  n i t r o g e n ,  a n d  p r o t e c t  a g a i n s t
d i s e a s e  a n d  i n s e c t  p e s t s .  B i o f e r t i l i z e r  p r o d u c t s  c a n  b e  u s e d  o n  s o i l ,  s e e d s ,  o r  f o l i a r
t i s s u e  d e p e n d i n g  o n  t h e  i n t e n d e d  u s e .  T h e r e  i s  f r e q u e n t l y  i n s u f f i c i e n t  o r
i n c o n s i s t e n t  e v i d e n c e  t o  b a c k  u p  p r o d u c t  c l a i m s . A c c o r d i n g  t o  r e c e n t  s t u d i e s ,
b i o f e r t i l i z e r s  m a y  b e  m o s t  h e l p f u l  w h e n  a p p l i e d  t o p i c a l l y  o r  i n  s o i l s  w i t h  l o w  t o
m o d e r a t e  l e v e l s  o f  s o i l  o r g a n i c  m a t t e r  a n d  t h e  a v a i l a b i l i t y  o f  n u t r i e n t s .  I n  c o n t r a s t ,   
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s i g n i f i c a n t  c r o p  o r  s o i l  a d v a n t a g e s
f r o m  b i o f e r t i l i z e r  a p p l i c a t i o n s  t o
s o i l s  w i t h  > 3 %  o r g a n i c  m a t t e r  i s
u n c o m m o n .  I n t r o d u c e d
m i c r o o r g a n i s m s  f r e q u e n t l y  s t r u g g l e
t o  c o e x i s t  a n d  s u r v i v e  i n  m i c r o b i a l
c o m m u n i t i e s  t h a t  a r e  a l r e a d y  r o b u s t
a n d  w e l l - e s t a b l i s h e d .

C o v e r  c r o p s  
C o v e r  c r o p s  a r e  n o t  h a r v e s t e d  s i n c e
t h e y  a r e  n o t  g r o w n  f o r  h u m a n  o r  
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c o m m e r c i a l  c o n s u m p t i o n .  T h e y  a r e  i n s t e a d  m a d e  w i t h  t h e  e n v i r o n m e n t  i n  m i n d .
I n s t e a d ,  t h e y  a r e  r e m o v e d  u s i n g  a  n u m b e r  o f  m e t h o d s  p r i o r  t o  t h e  p l a n t i n g  o f  a
s o u r c e  o f  i n c o m e ,  i m p r o v i n g  t h e  s o i l ' s  f e r t i l i t y  a n d  q u a l i t y .  T h e s e  c r o p s  a r e
c o m m o n l y  p l a n t e d  a f t e r  t h e  h a r v e s t  o f  a  c a s h  c r o p ,  s u c h  a s  m a i z e ,  a n d  b e f o r e  t h e
p l a n t i n g  o f  t h e  n e x t  c r o p ,  f i l l i n g  t h e  v o i d  l e f t  b y  a r e a s  t h a t  w o u l d  o t h e r w i s e  l i e
f a l l o w .  C o m m o n  c o v e r  c r o p s  i n c l u d e  g r a i n s  ( l i k e  r y e ,  w h e a t ,  a n d  o a t s ) ,  g r a s s e s  ( l i k e
b a r l e y ,  r y e g r a s s ,  a n d  m i l l e t ) ,  l e g u m e s  ( l i k e  r e d  c l o v e r ,  p e a s ,  a n d  b e a n s ) ,  a n d

b r o a d l e a f  p l a n t s  ( e . g . ,  b u c k w h e a t ,  m u s t a r d ) .
B e c a u s e  c o v e r  c r o p s  o c c u r  i n  a  r a n g e  o f  s h a p e s  a n d
s i z e s ,  e a c h  s p e c i e s  h a s  a  s p e c i a l  s e t  o f  a d v a n t a g e s ,
a n d  n u m e r o u s  t y p e s  c a n  b e  p l a n t e d  f o r  t h e  b e s t
r e s u l t s .  L o n g - t e r m  p l a n n i n g ,  a  w i d e  r a n g e  o f
c u l t u r a l  m e t h o d s ,  a n d  a  v a r i e t y  o f  i n p u t s  a r e
n e e d e d  f o r  n u t r i e n t  m a n a g e m e n t  o n  o r g a n i c  f a r m s .
D e s p i t e  t h e  g r o w i n g  n u m b e r  o f  c o m m e r c i a l l y
a v a i l a b l e  o r g a n i c  f e r t i l i z e r s  a n d  b i o f e r t i l i z e r s ,  t h e
m o s t  p r o s p e r o u s  o r g a n i c  f a r m s  o f t e n  o b t a i n  t h e i r
n u t r i e n t s  o n  o r  v e r y  c l o s e  t o  t h e  f a r m  b y  u t i l i z i n g
o r g a n i c  w a s t e s ,  s c a v e n g i n g  l e f t o v e r  s o i l  n u t r i e n t s ,
a n d  b i o l o g i c a l  n i t r o g e n  f i x a t i o n

 -  M r .  A r u p j y o t i  D a s
I  M . P h a r m ,

D e p a r t m e n t  o f
P h a r m a c o g n o s y



E x t e n s i o n p u b l i c a t i o n s . u n l . e d u .  ( n . d . ) .  N u t r i e n t  

A g r i t e c h . t n a u . a c . i n .  ( n . d . ) .  O R G A N I C  F A R M I N G :  P r i n c i p l e s  i n  O r g a n i c  F a r m i n g .
[ o n l i n e ]  A v a i l a b l e  a t : h t t p s : / / a g r i t e c h . t n a u . a c . i n / t a / o r g _ f a r m / o r g f a r m _ p r i n c i p l e s .
h t m l  [ A c c e s s e d  1 1  J a n .  2 0 2 3 ] .
G a r d e n i n g  K n o w  H o w .  ( 2 0 1 8 ) .  T h e  B e n e f i t s  o f  M a n u r e  C o m p o s t  I n  Y o u r  G a r d e n .
[ o n l i n e ]  A v a i l a b l e  a t :  
P u r e  &  E c o  I n d i a .  ( 2 0 2 2 ) .  4  P R I N C I P L E S  O F  O R G A N I C  A G R I C U L T U R E  ( A s  p e r
I F O A M )  |  P u r e  &  E c o  I n d i a  -  O r g a n i c  M a g a z i n e  &  O r g a n i c  D i r e c t o r y .  [ o n l i n e ]
A v a i l a b l e  a t :  h t t p s : / / p u r e e c o i n d i a . i n / 4 - p r i n c i p l e s - o f - o r g a n i c - a g r i c u l t u r e - a s - p e r -
i f o a m / .

R e f e r e n c e s :

     M a n a g e m e n t  i n  O r g a n i c  F a r m i n g  ( G 2 2 9 5 ) .  [ o n l i n e ]  A v a i l a b l e  a t :  h t t p s : / / e x t e n s i o n         
i i i i  p u b l i c a t i o n s . u n l .  e d u / a s s e t s / h t m l / g 2 2 9 5 / b u i l d / g 2 2 9 5 . h t m  
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Vāṭikā In Vicinity

Morphological characteristics:
The Fiji Fan Palm is a beautiful fan-shaped palm that can grow up to 7-10 meters tall with a trunk of up
to 30 cm in diameter. Its leaves, which are up to 1.8 meters long and almost as wide, are a smooth, dull
green colour on both sides with no spots or scales, and are fan-like with closely spaced, palm-like
lobes. The spadices are shorter than the leaf stalks. The spherical fruit of the Fiji Fan Palm is 1.1-1.2 cm
in diameter and changes from red to black when it reaches maturity. The seed is 7 mm in diameter.

Uses:
In Fiji, the leaves of the Fiji Fan Palm were historically used to make fans, known as Iri masei or Ai viu,
that were reserved for use by chiefs. A light and flexible wood was used to make a frame for the large
leaves, which can be up to 90 cm wide. The term "Ai viu" in Fijian refers to both fans and umbrellas, as
the leaves of the Fiji Fan Palm were used for protection from both the sun and rain. When it rained, the
leaf was held above the head to allow the rain to roll off the back. The trunk of this species was
sometimes used for ridge-beams. 
Today, the Fiji Fan Palm is used primarily for ornamental purposes and gives an aesthetic appeal to the
area(s) in which it grows.

References:
https://www.flowersofindia.net/catalog/slides/Fiji%20Fan%20Palm.html
https://www.allaboutpalmtrees.com/fiji-fan-palm-tree

Scientific Name: Pritchardia pacifica
Common names: Fiji fan palm

Geographical source: 
As the name suggests, the Fiji fan palm is
native to the Oceanic country of Fiji. It is also
found in other Oceanic countries such as
Tonga and Australia. Commercially, it is
planted at various places around the world
including India.

Family: Arecaceae

Cultivation:
Fiji Fan Palms are low maintenance trees that
are easy to grow and make a great addition
to any outdoor area, such as a garden or
patio. In cooler climates, these palms can be
moved indoors for the winter season if
grown in containers. For those growing the
Fiji Fan Palm at the northern edge of its
growing range, it will need to be protected
indoors or heavily mulched during the winter
months.
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PC: SHALEEN ADITYA GUPTA (B.PHARM 4TH YEAR)



HOW ARE FACTORY FARMS
CRUEL TO ANIMALS AND ON

ENVIRONMENT

T h e  n u m b e r  o f  i n d u s t r i a l  c a t t l e  s e n t  t o  s l a u g h t e r  e a c h  y e a r ,  a c c o r d i n g  t o  t h e  U n i t e d
N a t i o n s ,  i s  e q u i v a l e n t  t o  e i g h t  t i m e s  t h e  n u m b e r  o f  p e o p l e  w h o  l i v e  o n  E a r t h .  N e v e r
i n  h i s t o r y  h a v e  t h e r e  b e e n  a s  m a n y  a n i m a l  d e a t h s  o r  l i f e - l o n g  h a r d s h i p s .
T h e  f u n d a m e n t a l  f a c t o r  b e h i n d  a n i m a l  m i s t r e a t m e n t  a n d  m i s e r y  i s  f a c t o r y  f a r m i n g .
T h e y  h a v e  b e e n  t r a n s f o r m e d  i n t o  m a c h i n e s  t h a t  p r o d u c e  m e a t ,  m i l k ,  a n d  e g g s  f r o m
t h e s e  m u t e  v i c t i m s .  W e  t a k e  a w a y  t h e  l i v e s  o f  t h e s e  s e n t i e n t  a n i m a l s ,  w h o  h a v e  a
w i s h  t o  l i v e .
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W h a t  i s  f a c t o r y
f a r m i n g ?
F a c t o r y  f a r m s ,  a l s o
k n o w n  a s
c o n c e n t r a t e d  a n i m a l
f e e d i n g  o p e r a t i o n s
( C A F O s ) ,  a r e  a  f o r m
o f  i n t e n s i v e  a n i m a l
a g r i c u l t u r e .  I t
o r i g i n a t e d  i n  t h e  U S ,
f a c t o r y  f a r m i n g  i s
b e c o m i n g
i n c r e a s i n g l y  c o m m o n
a r o u n d  t h e  w o r l d .

F a c t o r y  f a r m i n g  i n c l u d e s  t e r r e s t r i a l  f a r m s  i n v o l v i n g  a n i m a l s  s u c h  a s  p i g s ,  c o w s ,
c h i c k e n s ,  a n d  s h e e p .  A q u a c u l t u r e — i n  w h i c h  l a r g e  n u m b e r s  o f  s a l m o n  a n d  o t h e r  f i s h
a r e  f a r m e d  f o r  f o o d — i s  c o n s i d e r e d  a n o t h e r  f o r m  o f  f a c t o r y  f a r m i n g .

C o w  f a r m i n g  i n  I n d i a
T o  t h e  8 0 0  m i l l i o n  H i n d u s  i n  I n d i a ,  c o w s  a r e  c o n s i d e r e d  s a c r e d ,  a n d  i n  m a n y  s t a t e s
t h e r e  i s  a  b a n  o n  s l a u g h t e r i n g  t h e m  b u t  t h i s  d o e s  n o t  m e a n  t h e y  d o n ’ t  s u f f e r .  W h e n
n o  l o n g e r  o p t i m a l l y  p r o d u c t i v e ,  t h e y  m a y  b e  t u r n e d  o u t  i n t o  t h e  s t r e e t ,  s e n t  t o  a
g a u s h a l a  o r  t r u c k e d  o v e r  s t a t e  l i n e s  t o  s l a u g h t e r h o u s e s .

C o w  F a r m i n g  T y p e s  i n  I n d i a  -  D o m e s t i c  C o w - K e e p i n g
F a m i l i e s  f r e q u e n t l y  k e e p  c o w s  f o r  t h e i r  m i l k  i n  r u r a l  a r e a s .  I n  a c t u a l i t y ,  t h i s  i s  w h a t
a l m o s t  8 0  m i l l i o n  r u r a l  h o u s e h o l d s  d o .
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C o m m e r c i a l  C o w  F a r m i n g
A  f a m i l y  c a n  h a v e  s o m e  e x t r a  i n c o m e  i f  t h e y  c a n  k e e p  m o r e  c o w s  a n d  s e l l  t h e  e x t r a
m i l k ,  e s p e c i a l l y  i n  a r e a s  w i t h  l i m i t e d  e m p l o y m e n t .  T h e r e  a r e  m a n y  t i n y  f a r m s  t h a t
j u s t  h a v e  a  f e w  c o w s ,  b u t  t h e r e  a r e  a l s o  e n o r m o u s  f a r m s  t h a t  h o u s e  t h o u s a n d s  o f
a n i m a l s  i n  c r o w d e d ,  f a c t o r y  f a r m  c o n d i t i o n s .

C r u e l t y  o f  I n d i a n  c o w  f a r m i n g
D a i r y  f a r m i n g  i n  g e n e r a l  i s  b r u t a l .  C o w s ,  l i k e  a l l  m a m m a l s ,  p r o d u c e  m i l k  t o  f e e d
t h e i r  y o u n g ,  n o t  f o r  h u m a n  c o n s u m p t i o n ,  h e n c e  t o  m a i n t a i n  t h e  m i l k  s u p p l y ,
a n i m a l s  a r e  a r t i f i c i a l l y  s e x e d .  T o  p r e v e n t  t h e  i n f a n t  f r o m  c o n s u m i n g  i t ,  t h e  m o t h e r
i s  s e p a r a t e d  f r o m  t h e  c h i l d ,  a n d  t h e  i n f a n t ' s  m i l k  i s  a l s o  t a k e n .  W h e n  t h e y  a r e  n o
l o n g e r  r e q u i r e d ,  c o w s  a r e  l e f t  t o  f e n d  f o r  t h e m s e l v e s  a f t e r  b e i n g  t e t h e r e d ,  a l o n e ,
a n d  i n  u n c l e a n  c o n d i t i o n s .  I t ' s  d i f f i c u l t  t o  i m a g i n e  a n y t h i n g  m o r e  a w f u l .

T h e r e  a r e  g a u s h a l a s  s e t  u p  t o  t a k e  c a r e  o f  t h e s e  c o w s ,  h o w e v e r  t h e s e  f a c i l i t i e s  c a n
h a v e  w o r s e  c i r c u m s t a n c e s  t h a n  f a r m s  d o .  A t  g a u s h a l a s ,  s o m e  a n i m a l s  a r e  s t a r v e d  t o
d e a t h ,  a n d  s o m e  a r e  s t i l l  p u r p o s e f u l l y  i m p r e g n a t e d  t o  p r o d u c e  m i l k .  U n w a n t e d
c o w s  a r e  f r e q u e n t l y  l e f t  t o  s t a r v e  t o  d e a t h  b e c a u s e  i t  i s  a g a i n s t  t h e  l a w  t o  b u t c h e r
c o w s  i n  m a n y  a r e a s .

E n v i r o n m e n t a l  I m p a c t
C o w s  a r e  o n e  o f  t h e  m a i n  s o u r c e s  o f  a g r i c u l t u r a l  e m i s s i o n s ,  w h i c h  c o n t r i b u t e  t o
c l i m a t e  c h a n g e .  I t ' s  o u r  f a u l t ,  n o t  t h e i r s .  T o  b e  a b l e  t o  t a k e  a d v a n t a g e  o f  t h e m  f o r
t h e i r  m i l k ,  m e a t ,  a n d  s k i n s ,  h u m a n s  h a v e  o v e r b r e d  t h e m .  W e  a r e  a l l  c u r r e n t l y  
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p a y i n g  f o r  i t .  A d d i t i o n a l l y ,  c o w s  s i g n i f i c a n t l y  p o l l u t e  s t r e a m s .  T h e  D e l h i  P o l l u t i o n
C o n t r o l  C o m m i t t e e  c i t e d  2 , 7 0 0  m o r e  d a i r y  f a r m s  i n  a d d i t i o n  t o  c l o s i n g  3 1  i n  t h e  c i t y
f o r  c r e a t i n g  w a t e r  p o l l u t i o n  i n  2 0 1 9 .  A l l  a c r o s s  t h e  w o r l d ,  d a i r y  f a r m s  a r e
r e s p o n s i b l e  f o r  t h e  s a m e  p o l l u t a n t s .

A n i m a l  a b u s e  i s  p r a c t i c e d  o n  p i g s  i n  f a r m s
P i g s  a r e   c o m p a s s i o n a t e  c r e a t u r e s ,
w h o  n e e d  a  l o t  o f  f r e e d o m  a n d  a i r ,
a r e  i m p r i s o n e d  i n  m e t a l  c o n t a i n e r s
w i t h  l i t t l e  r o o m  t o  m o v e  o r
b r e a t h e .  T h e  p i g  i s  f o r c e d  t o  e a t  i n
l e s s  t h a n  1 5  m i n u t e s  o n  a  c o n c r e t e
f l o o r  w i t h  n o w h e r e  t o  e x p l o r e
b e c a u s e  i t  e n j o y s  f o r a g i n g  a l l  d a y .
T h e y  n e e d  t o  b e  a b l e  t o  d o  t h i s  s o
t h e y  c a n  u r i n a t e  c l o s e  t o  w h e r e
t h e y  l i v e  a n d  s l e e p .  T h e i r  k e e n
s e n s e  o f  s m e l l  i s  a f f e c t e d  b y
u n h y g i e n i c  c o n d i t i o n s ,  w h i c h  a l s o  
a f f e c t s  t h e i r  b e h a v i o r  a n d  h e l p s  d i s e a s e s  a n d  i n f e c t i o n s  s p r e a d .

T h r o u g h  a r t i f i c i a l  i n s e m i n a t i o n ,  p i g s  a r e  c o n t i n u o u s l y  b e c o m i n g  p r e g n a n t .  A t  a
t i m e ,  t h e y  a r e  c a p a b l e  o f  h a v i n g  a  l i t t e r  o f  1 2  p i g l e t s .  T h e y  a r e  k e p t  i n  " g e s t a t i o n
b o x e s , "  w h i c h  a r e  s o  s m a l l  t h e y  c a n  h a r d l y  t u r n  a r o u n d ,  t h r o u g h o u t  t h i s  p r o c e s s .
E v e n  a f t e r  g i v i n g  b i r t h ,  i n d i v i d u a l s  c o n t i n u e  t o  e x p e r i e n c e  p a i n .  T h e y  w i l l  t h e n  b e
p l a c e d  i n  s t e e l  c a g e s  w h e r e  t h e y  c a n  s e e  t h e i r  y o u n g  b u t  c a n n o t  n u r s e  t h e m .  T h e s e
d e l i c a t e  a n i m a l s  e x p e r i e n c e  e x t r e m e  s t r e s s ,  d i s c o m f o r t ,  a n d  p r o t r a c t e d  s u f f e r i n g  a s
a  r e s u l t .

C a s t r a t i o n ,  a  p a i n f u l  t e c h n i q u e  t h a t  i n v o l v e s  p h y s i c a l  m u t i l a t i o n  o n  y o u n g  p i g s ,  i s
a n o t h e r  t e r r i b l e  p r a c t i c e  t h a t  s m e l l s  o f  g r e a t  b r u t a l i t y  t o  t h e  p i g  i n  i n d u s t r i a l
f a r m s .  S h o r t l y  a f t e r  b i r t h ,  m a l e  p i g l e t s  a r e  c a s t r a t e d  w i t h  a  k n i f e .  B e c a u s e  t h i s
p r o c e d u r e  i s  d o n e  w i t h o u t  a n e s t h e s i a ,  i t  i s  i n c r e d i b l y  p a i n f u l  a n d  d i s t r e s s i n g .
T h e  f a c t o r y  e m p l o y e e s  d i f f e r e n t i a t e  e a c h  p i g  f r o m  t h e  o t h e r s  b y  c u t t i n g  d i s t i n c t
n o t c h e s  i n  t h e i r  e a r s  t o  d e n o t e  b o t h  t h e i r  i n d i v i d u a l  a n d  l i t t e r  n u m b e r s .

P i g s  t h a t  a r e  k e p t  i n  c a p t i v i t y  i n  c r a m p e d  q u a r t e r s  a n d  e x p o s e d  t o  s t r e s s f u l
c i r c u m s t a n c e s  s t a r t  t o  d i s p l a y  a g g r e s s i v e  h a b i t s ,  o n e  o f  w h i c h  i s  b i t i n g  t h e i r  o w n
t a i l s .  T h e  a n i m a l s  a r e  a l s o  e x p o s e d  t o  t h e  h o r r i f y i n g  p r o c e s s  o f  " t a i l  d o c k i n g " ,  i n
w h i c h  t h e i r  t a i l s  a r e  a m p u t a t e d  w i t h o u t  t h e  u s e  o f  a n y  a n e s t h e s i a .

P o r k  c o n s u m p t i o n :  r i s k s  t o  o n e ' s  h e a l t h  a n d  t h e  e n v i r o n m e n t
B e c a u s e  o f  t h e  a n i m a l s '  e x t r e m e  o v e r c r o w d i n g  a n d  h o r r e n d o u s l y  u n c l e a n  l i v i n g
c o n d i t i o n s ,  t h e  f a c t o r y  i s  o f t e n  s p r a y e d  w i t h  p e s t i c i d e s  a n d  o t h e r  c h e m i c a l s .  P i g s
a r e  a l s o  g i v e n  f o o d  t h a t  h a s  b e e n  l o a d e d  w i t h  a n t i b i o t i c s  a n d  g r o w t h  h o r m o n e s  t o  
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h e l p  t h e m  q u i c k l y  a t t a i n  t h e i r  " m a r k e t  w e i g h t . "  T h e s e  c o m p o u n d s  r e m a i n  i n  t h e i r
b o d i e s  a n d  p r e s e n t  a  r a n g e  o f  h e a l t h  h a z a r d s  w h e n  t a k e n  b y  p e o p l e .

E a c h  f a r m  p i g  g e n e r a t e s  1 0  p o u n d s  o f  m a n u r e  o n  a  d a i l y  b a s i s .  A s  a  r e s u l t ,  e n o r m o u s
h o l e s  c o n t a i n i n g  t o n s  o f  t r a s h  e n d  u p  g e t t i n g  c o n t a m i n a t e d  o n  t h e  s u r f a c e  a n d
u n d e r n e a t h .  T h e  E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y  c l a i m s  t h a t  t h e  p r i m a r y  c a u s e  o f
s t r e a m  c o n t a m i n a t i o n  i s  a g r i c u l t u r a l  r u n o f f .

C r u e l t y  t o w a r d s  c h i c k e n  i n  f a c t o r y  f a r m i n g
I n d i a  i s  t h e  t h i r d - l a r g e s t  p r o d u c e r  o f  e g g s  i n  t h e  w o r l d ,  a  p o s i t i o n  i t  h a s  a t t a i n e d
t h r o u g h  t h e  g r o w t h  o f  f a c t o r y  f a r m s ,  w h e r e  i n t e n s i v e  f a r m i n g  t e c h n i q u e s  a r e  u s e d  t o
m a x i m i z e  o u t p u t  o f  i t e m s  g e n e r a t e d  f r o m  a n i m a l s  a t  t h e  e x p e n s e  o f  t h e  w e l f a r e  o f
t h e  a n i m a l s .

C o n f i n e m e n t  i n
B a t t e r y  C a g e s
I n  e g g  f a r m s ,  b i r d s  a r e
c o n f i n e d  i n  b a t t e r y
c a g e s ,  w h i c h  a r e  w i r e
e n c l o s u r e s .  T h e s e  c a g e s
a r e  s t a c k e d  o n e  o n  t o p
o f  t h e  o t h e r  i n  a  r o w .
T h e  b i r d s  i n  t h e s e
b a t t e r y  c a g e s  a r e  s o
c r a m p e d  f o r  r o o m  t h a t
t h e y  a r e  u n a b l e  t o  e v e n
t u r n  a r o u n d  o r  e x p a n d
t h e i r  w i n g s .  T h e i r  c l a w s  

b e c o m e  t w i s t e d  a n d  c a n  t w i s t  a r o u n d  t h e  c a g e s '  w i r e  f l o o r s ,  i n f l i c t i n g  c r i p p l i n g  a n d
e x c r u c i a t i n g  i n j u r i e s .

B e c a u s e  o f  t h e  s m a l l  s p a c e s ,  h e n s  w i l l  o f t e n  l i e  o v e r  t h e i r  o w n  w a s t e ,  w h i c h  i s  r a r e l y
c l e a n e d .  2 2 0  m i l l i o n  h e n s  i n  I n d i a  l i v e  t h i s  d r e a d f u l  e x i s t e n c e  e v e r y  d a y  f o r  t h e i r
b r i e f  l i v e s  o f  o n e  t o  t w o  y e a r s .  T h e s e  b i r d s  a r e  d r a g g e d  o u t  o f  t h e i r  c a g e s  a n d  c a r r i e d
u p s i d e  d o w n  b y  t h e i r  l e g s  t o  b e  s l a u g h t e r e d  w h e n  t h e i r  b o d i e s  f a l t e r  a f t e r  y e a r s  o f
b e i n g  p u s h e d  t o  l a y  e g g s .

G e n e t i c  M a n i p u l a t i o n     
A  h u m a n  w o u l d  w e i g h  6 6 0  p o u n d s  a t  t w o  m o n t h s  o l d  i f
t h e y  d e v e l o p e d  a t  t h e  s a m e  p a c e  a s  b r o i l e r  c h i c k e n s ,
w h o  h a v e  b e e n  s e l e c t i v e l y  b r e d  t o  g r o w  s o  q u i c k l y .
C o n g e s t i v e  h e a r t  f a i l u r e  i s  j u s t  o n e  o f  t h e  m a n y
i l l n e s s e s  a n d  c o n d i t i o n s  t h a t  b r o i l e r  c h i c k e n s  e n d u r e  a s
a  r e s u l t  o f  t h e i r  r a p i d  g r o w t h ,  w h i c h  p u t s  s t r e s s  o n
t h e i r  k e y  o r g a n s  l i k e  t h e i r  h e a r t s  a n d  l u n g s ,  w h i c h  a r e
t h e r e f o r e  u n a b l e  t o  s u p p o r t  t h e i r  g r o w i n g  b o d i e s .  M o s t  
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b r o i l e r  c h i c k e n s  h a v e  t r o u b l e  w a l k i n g  b e c a u s e  t h e i r  b o n e s ,  j o i n t s ,  a n d  m u s c l e s  a r e
n o t  g e n e t i c a l l y  p r e d i s p o s e d  t o  s u p p o r t  t h e m .  U s u a l l y ,  t h e i r  a g o n y  m a k e s  i t  d i f f i c u l t
f o r  t h e m  t o  m o v e .  

H o w  F a c t o r y  F a r m s  P l a y  C h i c k e n  w i t h  A n t i b i o t i c s  
A n t i b i o t i c - r e s i s t a n t  b a c t e r i a  a r e  b e c o m i n g  m o r e  p r e v a l e n t  g l o b a l l y  a s  a  r e s u l t  o f
t h e  e x c e s s i v e  u s e  o f  a n t i b i o t i c s  i n  c h i c k e n s  a n d  o t h e r  f a r m  a n i m a l s .  F o r  m a n y  y e a r s ,
c h i c k e n s  w e r e  g i v e n  a n t i b i o t i c s  b y  t h e  c h i c k e n  i n d u s t r y — n o t  b e c a u s e  t h e  h e n s  w e r e
i l l ,  b u t  r a t h e r  a s  a  n o n - p r e s c r i p t i o n  m e a n s  o f  p r o m o t i n g  q u i c k e r  g r o w t h .  A n t i b i o t i c s
a r e  s t i l l  f e d  t o  h e n s  t o d a y  i n  t h e  p r e t e x t  o f  k e e p i n g  t h e m  h e a l t h y .  F a r m  h e n s  a r e
v u l n e r a b l e  t o  d e a d l y  d i s e a s e s  l i k e  S a l m o n e l l a  a n d  E .  c o l i  d u e  t o  b a t t e r y  c a g e s  a n d
t h e  u n c l e a n  f l o o r i n g  o f  c h i c k e n  h o u s e s ,  w h i c h  a r e  d i f f i c u l t  f o r  b r o i l e r  b i r d s  t o
n a v i g a t e .

E n v i r o n m e n t a l  I m p a c t
I t ' s  c r u c i a l  f o r
e n v i r o n m e n t a l i s t s  t o  r e m e m b e r
t h a t  c h i c k e n  h a s  a  h i g h e r
c a r b o n  f o o t p r i n t  t h a n  t o f u ,
b e a n s ,  a n d  p e a s .  I n  a d d i t i o n ,
t h e  i n c i n e r a t o r s  t h a t  b u r n
c h i c k e n  m a n u r e  d i s c h a r g e
c h e m i c a l s  i n t o  t h e  a t m o s p h e r e
t h a t  a g g r a v a t e  r e s p i r a t o r y  a n d
c a r d i o v a s c u l a r  c o n d i t i o n s .
F a r m e r s  c a n  d e v e l o p  a s t h m a
a n d  c h r o n i c  b r o n c h i t i s  f r o m  t h e
d u s t  a n d  c h e m i c a l s ,  s u c h
a m m o n i a ,  i n  p o u l t r y  h o u s e s .

K i d s ,  P . E . T . A .  a n d  P r i m e ,  P . E . T . A . ,  P i g s :  I n t e l l i g e n t  A n i m a l s  S u f f e r i n g  o n  F a r m s
a n d  i n  S l a u g h t e r h o u s e s .
H u s s a i n  G r a c e ( 2 0 2 3 ,  J a n u a r y  6 ) W h y  i s  d a i r y  f a r m i n g  b a d ?
h t t p s : / / s e n t i e n t m e d i a . o r g / d a i r y - f a r m i n g /
M e e k  T a y l o r  ( 2 0 1 9 ) . " S h e e p  F a r m i n g :  B e h i n d  t h e  S c e n e s  o f  t h e  W o o l  I n d u s t r y "  

R e f e r e n c e s :

 -  M s  S a n j a n a  S h e t t y
I  M . P h a r m ,

D e p a r t m e n t  o f
P h a r m a c o g n o s y

C a f f e i n e  i n  c o f f e e  i n c r e a s e s  s y m p a t h e t i c  a c t i v i t y
c a u s i n g  i n c r e a s e  i n  a n x i e t y  s y m p t o m s ,  B P ,  H R ,
h e a d a c h e ,  a n d  s l e e p  d i s t u r b a n c e s .  B u t  i t  a l s o  s e e m s
t o  h a v e  v a r i o u s  b e n e f i c i a l  e f f e c t s  –  a n t i d e p r e s s a n t
e f f e c t s ,  r e d u c e  r i s k  o f  s t r o k e ,  p r e v e n t  c o g n i t i v e
d e c l i n e ,  a n t i - o x i d a n t  p r o p e r t y ,  h e p a t o p r o t e c t i v e ,
n e p h r o p r o t e c t i v e  a n d  c a r d i o p r o t e c t i v e  p r o p e r t i e s .

D I D  Y O U  K N O W ?

HOW ARE FACTORY FARMS CRUEL TO ANIMALS AND ON ENVIRONMENT



NUTRACEUTICAL DELIVERY
IN OVO IMPROVES POULTRY
BIRD HEALTH & PRODUCTION

PERFORMANCE

T h e  p o u l t r y  i n d u s t r y  i s  c r i t i c a l  i n  p r o v i d i n g  h i g h - q u a l i t y  p r o t e i n  a s  w e l l  a s  e s s e n t i a l
n u t r i e n t s  a n d  v i t a m i n s  t o  t h e  w o r l d ' s  g r o w i n g  p o p u l a t i o n .  A c c o r d i n g  t o  a n  O E C D / F A O
s u r v e y  ( 2 0 1 9 ) ,  t h e  p o u l t r y  s e c t o r  a c c o u n t s  f o r  3 7 %  o f  g l o b a l  m e a t  p r o d u c t i o n
i n d u s t r y  i n  2 0 1 7  a n d  i t  i s  e x p e c t e d  t h a t  t h e  g l o b a l  p o u l t r y  i n d u s t r y  w i l l  g r o w  r a p i d l y
i n  t h e  c o m i n g  y e a r s ,  p r o d u c i n g  a p p r o x i m a t e l y  3 3 1  m i l l i o n  t o n n e s  o f  m e a t  b y  2 0 2 8 .
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N u t r a c e u t i c a l s ,  w h i c h  i n c l u d e  a m i n o
a c i d s ,  c a r b o h y d r a t e s ,  m i n e r a l s ,  a n d
v i t a m i n s ,  h a v e  g a i n e d  p o p u l a r i t y  d u e
t o  t h e i r  n u m e r o u s  n u t r i t i o n a l  a n d
h e a l t h  b e n e f i t s ,  i n c l u d i n g  t h e
m a i n t e n a n c e  o f  n o r m a l  p h y s i o l o g i c a l
f u n c t i o n s  s t a t u s  a n d  d i s e a s e
p r e v e n t i o n ,  t h e r e b y  i m p r o v i n g  p o u l t r y
b i r d  p r o d u c t i o n  p e r f o r m a n c e
C o m m e r c i a l  p o u l t r y  p r o d u c t i o n
s y s t e m s  i n c l u d e  f o r  a p p r o x i m a t e l y  2 4 -
4 8  h o u r s ,  c h i c k s  d o  n o t  h a v e  a c c e s s  t o
f e e d  o r  w a t e r  .  T r a n s p o r t  b e t w e e n  t h e
h a t c h e r y  a n d  t h e  p r o d u c t i o n  f a r m  t h i s
p a u s e  t i m e  h a s  a  n e g a t i v e  i m p a c t  o n
e a r l y  f e e d  i n t a k e ,  o r g a n  d e v e l o p m e n t ,  

a n d  o t h e r  f a c t o r s .  N a t u r a l  m i c r o b i o t a  e x p o s u r e  a n d  i m m u n e  s e n s i t i z a t i o n  o f  c h i c k s .
E a r l y  f e e d i n g  o f  n u t r i e n t s  a n d  f e e d  a d d i t i v e s  v i a  i n  o v o  i n o c u l a t i o n .  D u r i n g  t h e  1 2 t h
o r  1 7 t h  t o  1 8 t h  d a y s  o f  i n c u b a t i o n ,  t h e  d e v e l o p i n g  e m b r y o  s i g n i f i c a n t l y  m i t i g a t e s  t h e
n e g a t i v e  e f f e c t s  o f  s t a r v a t i o n  a n d  i m p r o v e s  t h e  p o s t - h a t c h  p e r f o r m a n c e  a n d  h e a l t h
o f  p o u l t r y  b i r d s  p r e -  a n d  p o s t - h a t c h  p h a s e s .

N u t r a c e u t i c a l  i n  o v o  f e e d i n g  i m p r o v e s  p o u l t r y  i m m u n e
p e r f o r m a n c e
F a s t - g r o w i n g  b r o i l e r  c h i c k s  a c h i e v e  t h e  m a r k e t  w e i g h t  a t  6 – 8  w e e k s  o f  a g e  u n d e r
m o d e r n  p o u l t r y  h u s b a n d r y  t e c h n i q u e s  ( H a v e n s t e i n ,  F e r k e t ,  a n d  Q u r e s h i  2 0 0 3 ) .  D u e
t o  t h e  d e t r i m e n t a l  e f f e c t s  o n  c o m m e r c i a l  p o u l t r y  s t r a i n s ,  b r e e d i n g  f o r  i n c r e a s e d
i m m u n o c o m p e t e n c e  w a s  n o t  d o n e  p r o d u c t i o n  e f f i c i e n c y  a n d  e x p a n s i o n .  R e c e n t l y ,  



s c i e n t i s t s  a n d  r e s e a r c h e r s  h a v e  c o n c e n t r a t e d  o n  s u p p l e m e n t i n g  i n  o v o  w i t h
n u t r a c e u t i c a l s ,  i m m u n o s t i m u l a n t s ,  v a c c i n a t i o n s ,  b i o a c t i v e  s u b s t a n c e s ,  a n d  o t h e r
f e e d  a d d i t i v e s  c a n  i n c r e a s e  i m m u n o c o m p e t e n c e .  N u t r a c e u t i c a l s  a d m i n i s t r a t i o n
r e s u l t e d  b e n e f i c i a l  i n  b o t h  i n f e c t i o u s  a n d  n o n i n f e c t i o u s  d i s e a s e s .

W h e n  i n o c u l a t e d  i n t o  a m n i o t i c  f l u i d  o n  t h e  1 8 t h  d a y  o f  i n c u b a t i o n ,  n u t r a c e u t i c a l s
( a m i n o  a c i d s ,  t r a c e  e l e m e n t s ,  f a t t y  a c i d s ,  a n d  v i t a m i n s )  w e r e  f o u n d  t o  i m p r o v e  t h e
i m m u n o l o g i c a l  r e s p o n s e  i n  b r o i l e r  c h i c k e n s ,  a c c o r d i n g  t o  B a k y a r a j  e t  a l ( 2 0 1 2 )  ' s
r e s e a r c h .  A d d i t i o n a l l y ,  t h e  I O F  o f  v i t a m i n s ,  f a t t y  a c i d s ,  t r a c e  m i n e r a l s ,  a n d  a m i n o
a c i d s  e n h a n c e s  t h e  h u m o r a l  a n d  c e l l - m e d i a t e d  i m m u n o l o g i c a l  r e s p o n s e s ,  w h i c h
o p t i m i s e s  b r o i l e r  d e v e l o p m e n t  a n d  p r o d u c t i o n  p e r f o r m a n c e .  D u e  t o  i t s  n u m e r o u s
b e n e f i t s ,  i n c l u d i n g  i m p r o v e d  i m m u n i t y ,  r e d u c e d  o x i d a t i v e  s t r e s s ,  a n d  i m p r o v e d
g e n e r a l  p e r f o r m a n c e  o f  p o s t - h a t c h  b i r d s ,  i n  o v o  m i n e r a l  s u p p l e m e n t a t i o n  i n  p o u l t r y
h a s  r e c e i v e d  a  l o t  o f  a t t e n t i o n  ( G o e l  e t  a l .  2 0 1 6 ) .  W h i l e  c a u s i n g  t h e
i m m u n o m o d u l a t o r y  e f f e c t ,  i n  o v o  i n j e c t i o n  o f  t r a c e  m i n e r a l s  s u c h  a s  s e l e n i u m ,
i o d i n e ,  a n d  z i n c  d i d  n o t  a l t e r  p o s t - h a t c h  g r o w t h .
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P e e l  e x t r a c t  o f  P o m e g r a n a t e
f r u i t  (Pun i ca  granatum  L . )   i s
h i g h l y  r e a c h  i n  h y d r o l y s a b l e
t a n n i n s  t h a t  h a v e
s c i e n t i f i c a l l y  c o n f i r m e d
t h e r a p e u t i c  p r o p e r t i e s  s u c h
a s  a n t i o x i d a n t ,  a n t i m i c r o b i a l ,
a n t i c a n c e r ,  a n t i u l c e r ,  a n d
a n t i - i n f l a m m a t o r y  a c t i v i t i e s .
T h e  p e e l  e x t r a c t  e x h i b i t s  

D I D  Y O U  K N O W ?

e x c e l l e n t  a n t i m i c r o b i a l  a c t i v i t y  a g a i n s t  s e v e r a l
f o o d b o r n e  p a t h o g e n s  a n d  t h e r e f o r e  i m p r o v e s  t h e
p o s t h a r v e s t  s t o r a b i l i t y  o f  f o o d  p r o d u c t s .

N u t r a c e u t i c a l  i n
o v o  f e e d i n g
e n h a n c i n g
a n t i o x i d a n t
s t a t u s  o f
p o u l t r y  b i r d s
T h e  o v e r p r o d u c t i o n
o f  r e a c t i v e  o x y g e n
s p e c i e s  ( R O S ) ,  s u c h
a s  h y d r o g e n
p e r o x i d e ,
h y d r o x i d e ,  a n d
s u p e r o x i d e  r a d i c a l s ,
w h i c h  t r i g g e r s
a n t i o x i d a n t  d e f e n s e
a n d  c e l l u l a r  d e a t h ,

i s  o n e  o f  t h e  m a i n  e f f e c t s  o f  o x i d a t i v e  s t r e s s  ( S a r k a r  e t  a l .  2 0 1 5 ) . T h e  s y n t h e s i s  a n d
f u n c t i o n a l  a c t i v i t y  o f  n u m e r o u s  e n z y m e s ,  s u c h  a s  c a t a l a s e ,  s u p e r o x i d e  d i s m u t a s e ,
a n d  g l u t a t h i o n e - s - t r a n s f e r a s e ,  w h i c h  h e l p  t o  n e u t r a l i s e  R O S ,  a r e  e n h a n c e d  b y  t h e
n u t r a c e u t i c a l s  ( A l a g a w a n y  e t  a l .  2 0 2 1 ;  A r a i n  e t  a l .  2 0 2 2 b )  S o d i u m  s e l e n i t e  ( N a 2 S e O 3 )
i s  i n j e c t e d  i n  u t e r o  i n t o  a m n i o t i c  f l u i d  t o :  T h e  1 8 t h  d a y  o f  e m b r y o n i c  d e v e l o p m e n t  i s
w h e n  s p a c e  i n c r e a s e s  i m m u n e  r e s p o n s e  a n d  a n t i o x i d a n t  p r o t e c t i o n  a g a i n s t  p a t h o g e n
e x p o s u r e  i n  p o s t - h a t c h  c h i c k s  ( L e e  e t  a l .  2 0 1 4 ) .  T h e  o u t c o m e  d e m o n s t r a t e d  t h a t  i n
b r o i l e r s  i n f e c t e d  w i t h  C l o s t r i d i u m  p e r f r i n g e n s ,  I O F  o f  s e l e n i u m  d e c r e a s e d  t h e  s e r u m
l e v e l s  o f  c a t a l a s e ,  s u p e r o x i d e  d i s m u t a s e ,  a n d  m a l o n d i a l d e h y d e .

I n j e c t i n g  S e l e n i u m  n a n o p a r t i c l e s  o f  i n  o v o
A n o t h e r  s t u d y  p u b l i s h e d  r e c e n t l y  d e m o n s t r a t e d  t h e  e f f e c t  o f  i n j e c t i n g  b i o l o g i c a l l y

NUTRACEUTICAL DELIVERY IN OVO



p r o d u c e d  s e l e n i u m  n a n o p a r t i c l e s  ( S e - N P s )  i n t o  e m b r y o n a t e d  e g g s  o n  t h e  1 8 t h  d a y  o f
i n c u b a t i o n .  T h e  a n t i o x i d a n t  d e f e n s e  w a s  i m p r o v e d  i n  S e - N P s  ( 1 0  o r  2 0  g / e g g ) - t r e a t e d
g r o u p s  b y  i n c r e a s i n g  t h e  a c t i v i t i e s  o f  a n t i o x i d a n t  e n z y m e s  s u c h  a s  p e r o x i d a s e ,
c a t a l a s e ,  s u p e r o x i d e  d i s m u t a s e ,  a n d  g l u t a t h i o n e  ( E l - D e e p  e t  a l .  2 0 2 0 )

I n j e c t i n g  v i t a m i n  C  i n  o v o
A n o t h e r  s t u d y  f o u n d  t h a t  i n  o v o  v i t a m i n  C  i n j e c t i o n  s i g n i f i c a n t l y  i n c r e a s e d  t h e
m o l e c u l a r  e x p r e s s i o n  o f  h e a t  s h o c k  p r o t e i n  ( H S P 6 0 )  a n d  p y r u v a t e .  A t  t h e  1 6 t h  d a y  o f
e m b r y o n i c  l i f e ,  1 3  d e h y d r o g e n a s e  k i n a s e  4  ( P D K 4 )  g e n e s  w e r e  d i s c o v e r e d  ( Z h u  e t  a l .
2 0 2 0 ) .  F u r t h e r m o r e ,  i n  o v o  v i t a m i n  C  ( 3  m g )  f e e d i n g  h a s  b e e n  s h o w n  t o  i m p r o v e
a n t i o x i d a n t  d e f e n s e  a n d  i m m u n e  p e r f o r m a n c e  i n  b r o i l e r  c h i c k s ,  w i t h  l o w e r
e x p r e s s i o n  o f  p r o - i n f l a m m a t o r y  c y t o k i n e s  i n  t h e  s p l e e n  ( Z h u  e t  a l .  2 0 1 9 b )

E f f e c t s  o f  N u t r a c e u t i c a l s  i n  g u t  d e v e l o p m e n t  i n  o v o
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T h e  g a s t r o i n t e s t i n a l  t r a c t
( G I T )  t i s s u e s  a r e  s u b s e q u e n t l y
e x p o s e d  t o  e a r l y  i n  o v o
f e e d i n g  o f  n u t r a c e u t i c a l s  a f t e r
t h e  g r o w i n g  e m b r y o  i n g e s t e d
a m n i o t i c  c o n t e n t s  p r i o r  t o  a i r
c e l l  e m e r g e n c e .  T h e  p r i m a r y
b e n e f i t s  o f  e a r l y  I O F  i n c l u d e
i n c r e a s e d  m e t a b o l i c  a n d
a b s o r p t i v e  c a p a c i t y ,  i m p r o v e d
n u t r i t i o n a l  c o n d i t i o n  o f  t h e
p r e h a t c h  e m b r y o ,  i n c r e a s e d
e n e r g y  s t o r e s  i n  t h e
h a t c h l i n g s ,  a n d  a c c e l e r a t e d
e a r l y  d e v e l o p m e n t  o f
i n t e s t i n a l  o r g a n s .

O E C D / F A O  ( 2 0 2 2 ) ,  " T a b l e  C . 4  -  W o r l d  m e a t  p r o j e c t i o n s " ,  i n  O E C D - F A O
A g r i c u l t u r a l  O u t l o o k  2 0 2 2 - 2 0 3 1 ,
P o t e n t i a l  r o l e  o f  i m p o r t a n t  n u t r a c e u t i c a l s  i n  p o u l t r y  p e r f o r m a n c e  a n d  h e a l t h  -  A
c o m p r e h e n s i v e  r e v i e w .  R e s e a r c h  i n  V e t e r i n a r y  S c i e n c e ,  1 3 7 ,  p p . 9 – 2 9 .
d o i : h t t p s : / / d o i . o r g / 1 0 . 1 0 1 6 / j . r v s c . 2 0 2 1 . 0 4 . 0 0 9 . ‌

R e f e r e n c e s :

 -  M s  S h i l p a  M
I  M . P h a r m ,
D e p a r t m e n t  o f
P h a r m a c o g n o s y

T h e  p r o d u c t i o n  e f f i c i e n c y  o f  p o u l t r y
b i r d s  T a k o ,  F e r k e t ,  a n d  U n i  ( 2 0 0 4 )  w a s
i m p r o v e d  b y  t h e  i n  o v o  a d m i n i s t r a t i o n
o f  n u t r a c e u t i c a l s  i n t o  e m b r y o n a t e d
e g g s  d u e  t o  i m p r o v e d  d i g e s t i o n  a n d
i n c r e a s e d  v i l l u s  l e n g t h  ( 2 0 0 4 ) .

NUTRACEUTICAL DELIVERY IN OVO



Field Visit to Savandurga
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DEPARTMENTAL  ACTIVITIES

C o n t i n u i n g  i t s  t r a d i t i o n  o f  i m b i b i n g  p r a c t i c a l  k n o w l e d g e  a n d  i n c u l c a t i n g
n a t u r a l  a w a r e n e s s  o f  p l a n t  k i n g d o m ,  t h e  D e p a r t m e n t  o f  P h a r m a c o g n o s y ,
F a c u l t y  o f  P h a r m a c y ,  h a d  s c h e d u l e d  a  v i s i t  t o  t h e  S a v a n d u r g a  H i l l  o n  t h e  2 0 t h
o f  O c t o b e r  2 0 2 2 .  L i k e  o u t i n g s  u n d e r t a k e n  p r e v i o u s l y ,  t h i s  v i s i t  t o o ,  i n c l u d e d  a
s t r o l l  i n t o  t h e  M e d i c i n a l  P l a n t  C o n s e r v a t i o n  A r e a  ( M P C A )  l o c a t e d  i n
S a v a n d u r g a .  T h e  f i e l d  c o m p r i s e d  e n t h u s i a s t i c  s t u d e n t s  f r o m  t h e  B a c h e l o r  o f
P h a r m a c y  a n d  t h e  M a s t e r s  o f  P h a r m a c y  c o u r s e ,  a s  w e l l  a s  f a c u l t y  m e m b e r s
f r o m  t h e  D e p a r t m e n t  o f  P h a r m a c o g n o s y .

T h e  r e s o u r c e  p e r s o n ,  M r  M u t i a h
w a s  k i n d  e n o u g h  t o  s h a r e  h i s
e x p e r i e n c e s  a n d  k n o w l e d g e  t h a t  h e
h a d  g a t h e r e d  w h i l e  t a k i n g  u t m o s t
c a r e  o f  t h e  M P C A  r e g i o n  f o r  c l o s e
t o  t h i r t y  y e a r s .  

Exploring
wild
vegetation
on the
monolith - A
field visit to
Savandurga
Hill
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Spread over an enormous area of 250 hectares, this MPCA at Savandurga was a fantastic
educational experience for all the young minds of Faculty of Pharmacy, M S Ramaiah University of
Applied Sciences.

DEPARTMENTAL ACTIVITIES

The field visit
made it possible
for everyone to
learn about a
plethora of plant
species such as
Droscera,
Hibiscus
surathensis, the
tantric plants
plants such as
Garudarashike,
Mayurarashike
and a variety of
rare and endemic
species.  
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Awards/Achievements

DEPARTMENTAL ACTIVITIES

Dr R. Gowri received the  Annual Exemplary Award from RUAS on 12th September 2022 during
Teacher's Day Celebrations at RUAS.



SOIL - WHERE FOOD BEGINS

It takes just a small seed to fall into the soil and just with a few droplets and sunlight a new life that will
ultimately be the source for other life around by being a source of food, is born. That is the importance of
soil, it’s where food begins. If soil is such an indispensable resource why has the world seemed to have
forgotten its value, we are standing at a point in our history where soil pollution is at an all-time high,
altering the biodiversity of the soil and leaching the contaminants into the food we consume.

Soil is a finite resource and is depreciable, once its integrity is lost the same quality cannot be recovered
once again. Soils are fundamental for producing crops, feed, fibre and fuel, filter and clean tens of
thousands of cubic kilometres of water each year. As a major storehouse for carbon, soils also help
regulate emissions of carbon dioxide and other greenhouse gases, which is fundamental for regulating
climate. Healthy soils can provide and feed millions around the world, ending world hunger and
ultimately sustaining a healthy planet. It is estimated that 95% of the food is directly or indirectly sourced
from soil but in recent years soil nutrient degradation has been a major threat to the provision of
nutrition. But one- third of global soils are already degraded and is rising due to the 10 threats: soil
erosion by wind, water and tillage, loss of soil organic carbon, nutrient mismanagement, salinization and
sodification, soil pollution, compaction, acidification, loss of soil biodiversity, and soil sealing and
waterlogging. The severity of the threats differs. Due to human negligence or better said anthropogenic
activity around 35% of the soil around the world has already been degraded.

Soils have become one of the world’s most vulnerable resources. Their degradation is leading to poverty
by triggering rural to urban migration. Leading to Food insecurity, climate change and even the threat
towards sustainable development. The people with insufficient land or income are forced to flee as they
can no longer cultivate. The major issues looming in Africa and Asia are soil erosion and nutrient mining.
Soil compaction and Soil pollution are most prevalent in Europe. Soil Acidification, erosion and nutrient
management are threats in Asia. In America, there is a domination of soil salinity and erosion.

It is to be remembered that it takes around 1,000 years for a centimetre of new soil to be made naturally.
With that figure by the year 2050, the population would’ve reached 9 billion and agricultural production
would need to increase their production by 60% to provide for the people by then. This could only be
done by sustainable soil management.

What is sustainable soil management? As per the World Soil Charter- “Soil management is sustainable if
the supporting, provisioning, regulating, and cultural services provided by soil are maintained or
enhanced without significantly impairing either the soil functions that enable those services or
biodiversity. The balance between the supporting and provisioning services for plant production and the
regulating services the soil provides for water quality and availability and atmospheric greenhouse gas
composition is a particular concern”.

It strives to minimize the rates of soil erosion through wind and water, to ensure there is sufficient 
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surface cover to protect the soil and water is efficiently stored to meet the requirements of plants, to
minimize Soil salinization, sodification and alkalinization. 

Through sustainable soil management up to 58% of the food can be produced which would certainly
help in the food production as well as protection of the soil.

Soil may seem like a forgotten resource but plays as important role as mentioned early and the loss of
soil integrity is as important as climate change, pollution of the oceans and rapid deforestation.

The effects of soil degradation are many but can we come up with ways of in turn saving the soil and
protecting are major medium of food production? Yes!

Through sustainable soil management the organic carbon can be stored in the soil which will later
adapt to climate change, and through unfortunate circumstances it is unsustainably managed the soil
can in turn accelerate climate change by releasing carbon dioxide and more potent greenhouse gases.
We can also turn to holistic methods of management systems and promote agro-ecosystem health
there can be a change in sustainable social, economic and ecological ways that can help in providing
better productivity.

Farmers can play an integral role as the agents that bring major changes by adopting numerous and
diverse farming approaches to promote the sustainable management of soils with the goal of
improving productivity like agroecology, conservation agriculture, organic farming, zero tillage farming
and agroforestry. They must be provided with incentives and an enabling environment for the
application of these techniques. With a better understanding of the link between soil and its
ecosystem function and the reduction in human impacts there can be a decrease in the negative
impacts on soil and a promotion of more sustainable and productive agriculture. Sustainable soil
management is a combination of science and local knowledge that can help in restoring balance in the
soil.
Investing our thoughts and efforts into restoring healthy soil will bring many benefits, including
climate-related ones. It will increase productivity, healthier food production, water storage and
biodiversity conservation, making agrifood systems more sustainable and resilient and ultimately a
healthier earth.

The road to saving the planet or helping to save the soil is a long one but surely not an impossible one
when we remind ourselves that this beautiful planet, Earth is one of a kind and in outer space there
may never be a planet such as this. The steps we take towards it need not be too large we take the
steps in our own way, starting from our homes for example creating your own kitchen garden and
using the food waste as compost, preventing the irresponsible disposal of waste into landfills, reducing
the usage of plastics, promoting afforestation in your locality and the list goes on. The ways to save the
soil are many but the time left to save it is limited. Soil is inherent to our origin and our sustenance and
also a proof of our future, so let us strive to save the soil as it is where all food begins.
Happy World Soil Day!

-By Saira Ameen 
3rd year B-Pharm
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Every year, 5th December is
celebrated as World Soil Day as an
appreciation for the role played by
soil in production of food and general
upkeep of nature. Focussing on the
theme for the year 2022, “Soil: Where
Food begins' ', the Department of
Pharmacognosy organised a slogan
writing and essay writing competition
for students. Lots of interesting
entries were received and winners
were shortlisted. The winners were
awarded with a sapling as a symbol to
showcase the importance of soil and
its inextricable relationship with
plants.
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Slogan Competition Winners

1st Place: Mr. Shaleen Aditya Gupta, IV
B.Pharm, VII Semester
Slogan: Soil is the soul of this Earth, save it
before the world loses its worth.

2nd Place: Ms. C Payal, IV B.Pharm, VII
Semester
Slogan: Save the soil, before it becomes
spoil. Don’t dispose, instead, decompose

3rd Place: Ms Harshita Gond, I M.Pharm, I
Semester
Slogan: The better the soil’s natural quality,
the better will be your life quality

Consolation Prize: Ms Shilpa M, I M. Pharm, I
Semester
Slogan: Soil the plant, fuel the plant.
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Slogan Competition Winners

Consolation Prize: Mr Nayan Kumar M, IV B.
Pharm, VII Semester
Slogan: The soul of food exists in the word
soil.

Ms Saira Ameen, III B.Pharm, V Semester 

Essay Competition Winner:

Visit to The Foundation for
Revitalisation of Local Health
Traditions (FRLHT)



On 17th January 2023, the Department of
Pharmacognosy visited the renowned and
prestigious Foundation for Revitalisation of Local
Health Traditions (FRLHT), Yelahanka, Bengaluru.
Composed of students as well as course leaders,
this visit was extremely informative and exposed
everyone to the wide range of opportunities
with respect to research in the field of plants,
genetics and biology.

Staff and faculty members from FRLHT explained
in detail the work being undertaken under their
aegis. 
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They were kind enough to demonstrate
certain scientific procedures such as
homogenization of milk in their herbal
kitchen and devices used for probing of
DNA.

FRLHT is a haven for botanists and
taxonomists, inasmuch it houses one of
the largest medicinal plants herbaria in
Asia and is a large repository for
information on rare and endangered
medicinal plants.
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