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S ) Ammonifying bacteria. Bacillus subiilis, B. mycoides, B. ramosus elc., act upon the
2 animal and plant tissues and decompose their complex organic compounds like proteins

0 ammonium compounds. They are also known as putrefying bacteria.

: (&) Nitrifying bacteria. Nitrosomonas oxidise the ammonium compounds into nitrites
Tesence of free oxygen and Nitrobacter oxidise nitrites into nitrates in the presence of free
~ygen. Thus ammonifying and nitrifying bacteria increase the amount of nitrogenous compounds
the soil. Dead plants, animals and dung etc., are converted into humus by the action of putrefying
teria. This humus itself acts as fertilizer for plants.

(c) Nitrogen fixing bacteria. They are Azotobacter, Clostridium and Rhizobium spp. They
free nitrogen of the soil and make it available to the plants, The first two bacteria live Ireely
<._._,‘Sm'1 and fix the atmospheric nitrogen in the form of nitrogenous compounds in the soil. The
rd one is a symbiotic type. They live in the root nodules of leguminous plants, take the free

ospheric nitrogen and fix it within its tissues. These bacteria enzble plants to grow in soil

Cre no nitrogenous fertilizers are available. The leguminous plants make the soil rich innitrogen,
therefore used as green manures.

Nitrogen fixation. The phenomenon of nitrogen fixation takes place by special type of
eria which fix free atmospheric nitrogen gas into ammonia by means of symbiosis with
guminous plants. ThebacwdamkingpaninmispmcessamRhizobiwnlegmuhosmm(thnbiacme)
hich live in soil. These bacteria produce JAA( Indol-Acetic Acid) due to which the root hairs
7l These rod-like bacteria penetrate through -the tip of the root hair forming a continuous
nfection thread’ that enters the cortical region within twentyfour hours. During its passage

ugh the root hair, the infection thread gets surrounded by a cellulose wall. This wall is
eted by the host as a reaction to the infection. The infection thread ramifies in the cortical
n and the bacterial rods are released in the cytoplasm of the cells which are stimulated.
zuicse cells enlarge and multiply to form the characteristic nodules all over the root system.
dn the outside, the root nodule possesses a cortical layer which is followed by an actively
¢ proliferating meristematical region, then the vascular system enclosing in the centre the bacterial

| zone possessing abundantly the branched rods of Rhizobium leguminosarum. These bacteria absorb
imospheric nitrogen and make it available to the host plant in the form of ammonia which
ing converted into nitrates. In turn, the bactcria get shelter and carbohydrate-nutrition from
leguminous plant. On the death and decay of root nodules the rhizobia are again set free

free nitrates and again their conversion into ammonia and free nitrogen takes place by means
nitrifying and denitrifying bacteria, along with other organisms. This process is termed nitrogen

. - Industry. A large number of saprophytic batteria are employed in the manufacture
arious industrial products. , ;

(a) Butter making industry. Saprophytic bacteria such as Lacto bacilli popularly known
tarters make the milk sour and produce various flavours. These bacteria are largely employed
butter industry for ripening milk and producing flavours in butter, .

L . (b) Cheese making industry, Bacteria are employed in this industry, First the casein

f milk js coagulated and then it is ripened by certain bacteria. Bacteria make the casein spongy, -
‘and give it characteristic taste and flavour. ‘ gl B e |

Pasteurization, Heating milk at 62°C for 30 minutes or at 71°C for 15 seconds.




Bacillus aceti convert the sugar solution

(c) Vinegar making industry. i
vmegﬂ(!(;) Alcohol and acetone manufacture. bﬁ
the action of bacteria on molasses. - Lo
(&) Tobacco curing. Crude dry tobacco leaves pass through curing and ripening processet
before they are ready for use. Bacteria are employed in both these processes and the peculia
waste and smell in the tobacco is due to the bacterial activity. For this purpose molasses amid

alcohol are added to tobacco. ‘ . ﬁ
() Tea curing. Crude tea leaves are acted upon by certain bacteria. The process is knowit

as curing, which is employed to impart a peculiar taste and flavour to the leaves. For this p =

alcohol is added to tea leaves. ‘ »a

(¢) Leather tanning. The hides and skins after drying, salting and clearing are steeped

in fluids containing specific bacteria. The process of fermentation goes on for some time and
then they are transferred to tan-pits and are further allowed to be fermented. This whole sS
is known as tanning and the bacteria employed in the process are obtained from cowdung and

the excreta of dogs.and poultry. _ : |
(k) Fibre retting. Retting is the process of separating fibres from the plant tissues. Bacteria

are employed in this industry, which causes decay of the softer tissues and renders fibres easily
separable mechanically. Fibres of flax, hemp, jute, coconut and other fibrous plants are obtaineﬁ
by immersing the specific plant organs in stagnant pond water where bacteria develop and cause
() The sewage work. In order to remove solid and semi-solid constituents of sewage

it is allowed to putrify. Putrifying bacteria are allowed to act upon sewage under anaerobic
conditions. It gets decayed and liquified. It is now filtered and the liquid is either drained out
to the river or used as manure in fields. For this purpose, in the soak pits the horse dl:mg&=1
filled up. , E
() Ensilage. It is the process of preserving green fodder in pits. Certain bacteria help
, in the preservation of fodder. :
(0 Medicines. Antitoxins are the chemical substances produced in the host tissues i
reSponse to the attack of parasitic bacteria. Different vaccines and serums now ‘prepared from
these antitoxins are used in the treatments of specific ailments. The antibiotics such as streptomycin,
aureomycin, chloromycetin etc., are obtained from certain actinomycetous bacteria.
B. Harmful bacteria. Many bacteria are harmful to human affairs in many ways. °

- 1.. Pathogenic bacteria. These bacteria cause great losses to animal and plant life '?
causing various diseases in them. Cholera, typhoid, pneumonia’-dysentery,. tuberculosis, tetanas
etc., are more common human diséases. ‘Ring disease of potato’, ‘yellowing rot of wheat}
‘Citurs canker,” ‘wilt of cucumber’ and ‘crown gall’ are the common bacterial diseases
.plants. : ‘ L
Some common human and plant diseases. Diplococcus preumoniae causes pnemii
Streptococcus phyegens causes sore throat, Staphylococcus aureus causes boils. Vibrio co
causes asiatic cholera,Mycobacterium tuberculosis causes tuberculosis, Corynebacterium dip
causes diptheria, Salmonella typhosa causes typhoid fever, Heamophilius pertusis canses whooph
cough, Pastuerella pestis causes plague, Pseudomonas solanacearum causes bacterial wilt g

- tomato and brown rot of potato, Xanthomanas citri causes citrus canker, Erwinia amylovor

 causes fireblight of apples and pears and Xanthomonas malvacerarum causes angular leaf sp

Butyl alcohol and acetone are manufactured

:
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uminous plants. The bacteria taking part in this process.are Rhizobium leguminosarum (Rhizobiaceac)
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ection thread’ that enters the cortical region within twentyfour hours. During its passage .
irough the root hair, the. infection thread gets surrounded by a cellulose wall, This wall is
eted by.the host.as a reaction to the-infection. The infection thread ramifies in the cortical
jion and- the bacterial rods are-released:in. the cytoplasm of the. cells which are stimulated.
Itiese cells enlarge and multiply: to form the characteristic nodules all over. the 100t 'System.
g0 the outside, the root nodule possesses a cortical layer which is followed by an actively
: ‘berra-,ting-meriSte‘matical-..region;, then the vascular system enclosing in the centre.the bacterial
one possessing abundantly the branched rods of Rhizobium leguminosarum. These bacteria absorb
nospheric nitrogen and make it available to the host plant in the form of ammonia which
giasbeing converted into nitrates. In turn, the bactetia get shelter and carbohydrate-nutrition from
leguminous plant. On the death and decay of root nodules the rhizobia are again set free
fm. the soil; the decomposition of roots adds nitrates into the soil thus.increasing fertility of
githe soil, ‘
.+ Azotobacter is also found in the soil; this fixes the nitrogen gas of the atmosphere in
presence of carbohydrates. This fixation of free nitrogen from the atmosphere through ammonia
mio free nitrates and again their conversion into ammonia and free nitrogen takes place by means
[olnitrifying and denitrifying bacteria, along with other organisms, This process is termed nitrogen
tycle, : - R
7~ 2% Industry, A large number of saprophytic batteria are employed in the. manufacture
0f. various industrial products, : ! '

(@) Butter making industry, Saprophytic bacteria such as Lacto lza,‘cil_li‘;pggg&gljlmméwn
starters make the milk sour and produce various flavours. These bacteria arelargely. employed
butter. industry for ripening milk and producing flavours in butter. -

- - (b) Cheese making industry, Bacteria are employed in this industry, First the casein
Df:milk.is coagulated and then it is ripened by certain bacteria. Bacteria. makeithe:casein spangy,
Soft and give it characteristic taste and flavour. ST ;

e Pa‘steurizati(in. Heating milk at 62°C for 30 minutes or at 71°Cfor 15 _Scconds.
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e (¢) Vinegar making industry. Bacillus aceti convert the sugar solution i
vinegar,
(d) Alcohol and acetone manufacture. Butyl alcohol and acetone are manufactured:
the action of bacteria on molasses. ‘
e) Tobacco curing, Crude dry tobacco leaves pass through curing and ripening processes
before they are ready for use. Bacteria are employed in both these processes and the peculisé
@ste and smell in the tobacco is due to the bacterial activity, For this purpose molasses anidl
alcohol are added to tobacco. 3
() Teacuring, Crude tea leaves are acted upon by certain bacteria. The process is kno
as curing, which is employed to impart a peculiar taste and flavour to the leaves. For this purg 0
alcohol is added to tea leaves. ' -
(¢) Leather tanning. The hides and skins after drying, salting and clearing are steep =
in fluids containing specific bacteria. The process of fermentation goes on for some time and E
then they are transferred to tan-pits and are further allowed to be fermented. This whole pro =
is known as tanning and the bacteria employed in the process are obtained from cowdung aridh
the excreta of dogs. and poultry. : - 2
(k) Fibre retting. Retting is the process of separating fibres from the plant tissues. Bac: T
are employed in this industry, which causes decayof the softer tissues and renders fibres easily
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scparable mechanically. Fibres of flax, hemp, jute, coconut and other fibrous plants are obtained
by immersing the specific plant organs in stagnant pond water where bacteria develop and cz iSe
retting. - % : -
() The sewage work. In order-to remove solid and sémi-solid constituents of sev

it is allowed to putrify. Putrifying bacteria are allowed to act upon sewage under anacrobi
conditions. It gets decayed and liquified. It is now filtered and the liquid is either drained ouf
to the river or used as manure in fields. For this purpose, in‘the soak pits the horse
filled up. , :

~ () Ensilage. It is the process of preserving green fodder in pits. Certain bacteria helg

in the preservation of fodder. ok
(k) Medicines. Antitoxins are the chemical substances produced in the host tissues i
-response to the attack of parasitic bacteria. Different vaccines and serums now ‘prepared from
these antitoxinsare used in the treatments of specific ailments. The antibiotics such as streptomycing
aureomycin, chloromycetin etc., are obtained from certain actinomycetous bacteria. "
B. Harmful bacteria. Many bacteria are harmful to human affairs in many ways. -

- L.. Pathogenic bacteria. These bacteria cause great losses to animal and plant life by
causing various diseases in them, Cholera, typhoid, pneumonia'.'=dysemory.. tuberculosis, tetanug
€ic., are more common human diséases. ‘Ring, disease of potato’, ‘yellowing rot of whearfi
ix:m canker,’” ‘wilt of cucumber' and ‘crown gall’ are the common bacterial diseases of
-plants, : ‘ : ,
Some common human and plant diseases. Diplococcus pneumoniae causes pneumonia
Streptococcus phyegens causes sore throat, Staphylococcus aureus causes boils. Vibrio comnt
causes asiatic cholera Mycobacterium tuberculosis causes tuberculosis, Corynebacterium diptherias
 causesdiptheria, Salmonella typhosa causes typhoid fever, Heamophilius pertusis causes whae ol
| cough, Pastuerella pestis causes plague, Pseudomonas solanacearum causes bacterial wilt of
. tomaio and brown rot of potato, Xanthomanas citri causes. citrus canker, Erwinia amylow
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