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Applied Biology

Fertilizers

+ Fertilizers can be of two types
(a) Chernical fertihzers {b) Biofertihzers

Chemica! Fertilizers

* Salc or an orgame compourd contaning the necessary plant
nutrents ¢ <called fercilizers, Ammonium sulphate 15 an
mnorganic feruhzer. Urea is an organic fertilizer.

Types of Chemical Fertilizer

Nitrogenous Fertilizers {Nicrogen concaining terilizer)
v Ammaonium miate NH,NO,

» Ammonum sulphace {iNH,}, SO,

* Sedwm nitrace NaNO,

* Lrea NH,COMH, (organic fertilizer)

Phosphatic Fertilizers (Phasphorus comaining fercilizers)
* Ammonium phosphate (NH,), PO,

* Ammarwum hydrogen phasphate (NH JH,PO,

* Super phosphate Ca,(H,PO.),

Potassium Fertlizers {Pocassium contairung fertilizers)
* Potassium chloride KCI
* Potassm nitrate KNQ,

* Potassium sulphate K,50,

= Calcium ammanium nitrate (CAN) akso called as Kisan Khad.
= NP and K also called as complete ferilizer.

Biofertilizers

. Biuf_mili:m are those organisms which can bring abour
nutnenc availabilicy to crop plancs.

* Natural process fixes about 190%10" giyear (8%) of nitrogen
through lightning, 2% by photochernical reactions and 90%
by brological itrogen fixaton,

Some Prigferlizers are

Free Living Nitroyen Fixing Bacteria
Non-symbiotic {Free. |y : . _
abundantly in rhmspl'::rge} {T:Toaen fixing bacreria are found

the region whare the soil and
10Gts make contact). They may be aerobic or anasrobic,
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fa) Aerobic nitrogen fixing bacteria Aeibic Miteogen
fixing bacteria such as Azowbacter are thoughe
maintain reduced oxygen conditions {micro aerobi;
conditions) throuth thew high leves of respiratign
Orhers such as Gloeoihewe evolve O, phﬂtDi}rnEhEEl{aﬂy
durng the day and fix nicrogen dunng' the might.

(b} Anaerobic nitrogen Fixing bacteria In  anaerobic
nicrogen fiang bacter, oxygen does not pose a proble,
because 1t is absent i their habitat. They can be either
phooosynthetic feg. Rhedospmiltym o
non-photosynthetic (eg, Clostridium)

Symbiotic Nitrogen Fixing Bacteria

Many plants form a gymbiotic relanenship with nitragen Bxing
bactena that contain  an  enzyme COMPlex  nitrogense
MNicrogenase enzyme can reduce nitrogen into armmania, The
best known example of symbioLic nitrogen Fixatian is thar of the
Rhi2obium group of bacteria which form nodules on the roats of
legurninous plants. Nodules contain an oxygen hinding hagm
protein called leghaemagiobin, Leghaemoglobn is pergent in the
cytoplasm of infected nodule cells ar high concentration and
gves the nodules a pink colour Mon-lepurmingus cees and
shrubs such as Alder, Ceonothus and Purshi have ke mitragen
fixing Actinomycetes Frankis as 3 symbione,

Free Living Nitrogen Fixing Cyanobacteria
Anabaeng, nostoc, aulasira, clindrosperr

_ bum, trichodesrmim, el
are some free lwing nitrogen fing  blue-green algae o
cyanobacteria. They add 20.30 kg of nitrogen per hectare of sol
and water. Aulosira is the mosr active nitrogen fixer in rice feld

whereas Cylindrospermum is active in sugarcane and maize fields.

Symblotic Nitrogen Fixing Cyanobacteria

Anabaena and Nostoc sp of cyanobactena are common

symbionts in fichens, Anthoceros, Azofia and Cycads roots. THE

warer fern Azolla has Anabgena apotiae as the symbiont which
fixes nitrogen within fronds, They grow thickly in rice paddy

water and often inoculated o rce felds for nicrogen fixanon.

Mycorrhiza

Mycarrhizae  (simgular mycorrhiza)  are  ghe  mutyalistc
association of a fungus and the (oots of higher plants
Mycorrhizae and found in most Eroups of vascular plants
There are two (ypes of mycorrhizae,



Eﬁolﬂl"‘“"hi:a The ectotrophic m

0 Enc on the root surface. The
p'u,muﬂded by a network of hyphae ca
W nd in roots of oak, Pinus, peach,

mycorrhiza The mycorrhizal

) :El'l'i‘: ;nd spread in the root cg:::zgxus [f n:::ras tEE
- rercellular or intracellular. The type of e hics
Inhich produce vesicles and arbuscﬁf&s |n';?ddEﬂtr;1‘;rcc£:::::za;:
cels of roots are cal1.-_3d VAM (Vesicular Arbuscular
M}m”h,ﬂ] eg. Orchids, common crop plant and

gmgsfi

yeorrhizal fung s
cortical cells are
lled Hartig net, It
eucalyptus, erc.

e is an Organic fertlizers.
' s dﬁﬂmpmed product of organic wastes,
[]
in our country are traditi ;
, famers in o ry are traditionally using cow-dung as

m;nurt‘.
..--""'"F.

—

Green Manuring

manute s a 1ype of cover crop grown primarily to add nutrients
| trganic matter 10 soil. The technigue of utilizing green manure is
|caled gieen manunng. e.g., leguminous plants such as Crotalaria
' e Giycine max, Indigofera linifolia, etc., are used as green

panures . .
o Ansbaena arolla cynobacteria used as biofertilizer in rice field.
+ Synohemp plants is used for green manuring in India,

____._--—'—-"____‘_ — ==

jdvantages

+ Improves soil fertiliLy.

 Improves soil structure.

« Improves soil aeration.

, Controls insects, pests, mites nematodes, etc.
+ Controls weeds.

Weed

+ Wild plants which grow alengwith a cultivated crop are
called weeds common weeds found in wheat and rice field
ae Phalaris minar (Mandusi), Amaranthus (Chaulai),
Chenopdium (Bathua).

+ Exotic weeds are Parthenium hysterophorus, Eichhornia, etc.

" Most woublesome terrestrial weed is congress grass
(Parthenium hysterophorus). .

Weedicides

* These are chemical substances that are uam_:l to kill weeds.
SW_E weedicides are butachlor, 24-D (2, 4-dichlurcphenu?§y
1?5“- acid), MCPA. (2-methyl 4-chloro, 1-phenoxy acetic

)

Pesticides
* Pesticides are used to destroy pests (pathogens weeds,
ects, rodents, etc.) by spraying the crop.

Ca(OH), and Ho,
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Bordeaux mixture (a fungicide) composed of CusOs.

was discovered by Millardet. |
Some common pesticides are warfarin sulphur, malathion,
DDT (Dichlore diphenyl trichloro ethane), BHC (Benzene
hexa chlonde), etc. |
Endosulfan is an organochlorine pesticide and acaricide used
on plants and insects. :

DDT and 2,4-D were mainly used during the second world
war.

Methly isocyanate gas, which is responsible for |
tragedy (3rd Dec, 1984), is used for synthesising
(selvin).

Rotenone is obtained from roots of Derris eliptica and
Lonechocarpus.

Bhopal gas
carbryl

Hybridization

P

Cross breeding of different varieties of crop to get a new
crop with desired characteristics. Such crops/varieties are
called High Yielding Varieties (HYV) or hybrid.

High yielding varieties of wheat are Lerma, Sharbati Sonara,
Kalyan Sona, Roja 64, Pusa Lerma, Hera-Moti, Sonara-64,
Sonalika and Arjun.

High yielding varieties of paddy (rice) are Jaya, Padma, Pusa
205, IR-8, T-141.

High yielding varieties of maize are Ganga-101, Ranjit,
Daccan hybrid.

reen Revolution (1940-70)

Creen revolution refers to a series of research, development
and technology transfer intiatives that increased agricultural
production around the world. Great increase in the
production of food grain crops due to use of hybrid varieties,
fertilizers and modern agricultural techniques took place.
Father of green revolution in India is MS Swaminathan and
in world is NE Borlaug.

isciculture

The breeding, rearing and transplantation of fish by artificial
means is called pisciculture. It involves raising fish
commercially in tanks or enclosures usually for food.
Freshwater fishes Rohu, catla, carp, tirica, malli, singhara and
calbasu.

Marine fishses Bombay duck, conger eel, promphert
salmon, sardine.

Fish are rich source of protein and vitamin-A and D.

High Yielding Breeds of Animals

-

Cows Karan Swiss, Sunandini, Jersey-Sindihi, Brown

Swis-Sahiwal, Friesion-Sahiwal, etc.
Buffalo Murrah, Surti, Jaffarabadi, Nili, Nagpuri, etc.



734  CDS Pathfinder

« Goat Kashrnur, Gadd:. Bengal. exc.

» Sheep Caddi, Lohi, Bikaneri, Gurez, Nillore, etc.

+ Pig Large white Yorkshire. Middle white Yorkshire, etc

» Pashmina [fine wool} is obramed from mountain (Kashmisi)
Goat.

+ Indigenous Hens  Aseel, Basara, Chittagong Chagus,
Brahma and Cochin,

« Exotic High Egg Yielding Breeds of Hens White legharn,
Rhode lsland Red, Black Minonga, Plymoth Rock and Light
SUSSCE,

« High yielding breeds of hens developed n India by cross
breeding of indigencus wanieties with the foreign breeds are
[L5-82, HH-268 and B-77.

Artificial Insemination

* |r 15 che process in which the stared sepnen of 2 desired mizle
animal is intraduced meo the genxal tract of a selected
fernale animal by using sutable inscruments, for camying out
reproductian, (o get a betrer breed of che animal or 1o salve
the problern of infertilicy,

Animal Husbandry

Animal husbandry s agrcultural practice of breeding and
raising lvestoci

Operation Fload (White Revolution}

= Great increase in the production of milk due o use of high
mild yielding breads of cow and buffalpes

* |t resulced in making India the targest producer of milk and
milk products and hence called whice revolucion.

* Operstion flood was rural programme started by India's
Mational Dairy Develaopment Board (NDDB) in 1570,

Silver Revolution

* Great increase in the production of eggs due to use of exoric
breeds.

Genetic Engineering

= PCR {Polmo—rﬁi_! Chiin Reaction) Discovered by Kary
Mullis (1985). It is a rechnique of amplification of DNA
segment with the help of tag polymerase (isolated from
Thermus aquaticus).

* Bioasphalt s an asphalt  alternative made  from

non-petraleum based renewable resources like sugar, natural
tree and gurm resing, ece,

» Gene Therapy s the insertion of genes into an individual’s
<ell or tissues to treat disease(s).

+ Terminator Technology is a sechnol
: J : ¥ thar alrered
seeds which fail ta germinate aker the ﬁr:ggeneratim,

« Golden Rice 15 2 (ransgenic rice  biosynthey,
beta-carotene, vizamin-A, precursor in the edible paye of

rice.

« Sweet Bug a bactenum that tums coconut water jng,
delicious confectionary. The bacterta used is Acetobgey,,
spoXylinur.

+ Prof. Anand Mohan Chakraborty, has developed a ng,
strain of cil eating bactena calied Superbug’ by using sperye,
of Pseudormonas.

» Organic foods Foods produced by using methods free
inputs such as synthetic pesuades, chemical feriligep,
chernical addrtives, irradiation, &fc.

+ Biodegradable Plastic Films {PVC)  made by blending rhe
polymers with (1) an additive o provide an oxwlabve o
{it) starch,

DNA Fingerprinting

e Technioue employed by forensic sienDsls 10 assst in
the dentification of individuals by their respective DNA
profiles.

« Invenced by D, Alec Jeffreys.

Precess

v Collection of sample {most preferably buccal swab).

* RFLP analysis

= {Restriction fragments Lengzh Polyrmorphism),

Southern blotting,

Bur the above method is quite latarious and requires large
amount of undegraded sample s the method was replaced

by what is used roday based on STR {Shart Tandem
Repears} and PCR,

Cloning

Cloning in biology s the process of producing similar
populations of genetcally identical individuals that occurs n
rature when organisms such as sacterta, insects or plants
reproduce asexually.

* There are two ypes of cloning:

{a} Reprndum C_lu_ming far the production of offsprng
In 1t a new individual is created Fom a single cell by
replacing the rucleus in an egg cell with the nucleus
{containing the: generic material) from another cell of
the body. The cloned egg cell grows and develops 0
an embryo. The embryo is implanced inside a surrogate
mother's womb to mature and produce a via
foecuses.

{b) Thcrlpl.'l_.uk Cloning 1t is used for development of
£mbryanic stem cells.

+ The inner cell mass of the blastocysr is then remaved 2
used for the creation of an ecnbroynic stem cell fine that ha
the genetic make up of the donated nucleus

* Dolly a sheep. the first mammal cione syntheszed DY
Dr. lan Whlmut, LK,



. The world's first cloned Pashiming oat

, Hoor! as Noori, an arabic word referring I.Eﬂ I|ghgml?u:§§;
3 world Bank, the clone project was jontly worked by
t:gh usT and Karnal b_ased National Dairy Research Institute
ORI The world’s first buffalo  calf through  the
¢ quided Cloming Technique was born on 6 February
“q09 2t NDRI, Karnal, '
gnma-tl another cloned buffalo, calf through the n

) G nced 'Hand-guided Cloning tethmqueg, was bg::.a:?
NORL Karnal

sem Cell Therapies

, The most profmising used of stem cells 15 dye to ¢k
1o be modified into diferent funcrional ad
grve 25 3 potential source of
pumerous diseases.

» em cell research involves the yse
of cells besides embryonic stem cell. such as adulc stem cells

fom humans or amimals or stem cells from foetuses
umbitical cord or ammiotic Auid.

Bt Crops

+ Bt crops are produced b

eir abiliy

ult cell types and
replacement cells ro treat

of several different types

¥ inserting the genes which code for
the toxin directly into the genetic code of the crop, along
with 2 section of code known as 3 promoter which would
encourage the crop to produce the toxin, and 3 marker
which could be used to track and identify modi

fied crop, eg.
Br-cotton, Bt-brinjal,

i

New Terms Related with Biotechnology

3 Binchips DMA chips single stranded DMNA chains or
DNA segments fierily struck 1o silica glass chip.

| 7 Bicinformatics An interdisciplinary field which addresses
bislngical problems usmg computational techniques and makes the
rapid erganization and analysis of biological data possible,

7 Blue biotechnology An application of biotechnology in the
marine and aquatic, but rarely used

| 0 Green bistechnology It is an application of biotechnology in the
agicultural processes,

|‘:I Red bictechnology It is an application of biotechnology in the
medical processes.

|7 White biotechnology i is a branch of biotechnology applied to
ndustrial processes.

9 Biomarkers (Biosignature) is use specific proteins produced during a
disease to diagnose disease. .

? Genetic engineering or genetic manipulation involves the
| Introduction of foreign DNA or synthetic genes into the organism of
¥ierest 50 as to obtain desired product. ; \
£0. Golden rice is vanety of Onea sativa produced through
Benetic engineering o biosynthesize [rcarotens, a precurser of pro
vitamin-A in the edible parts of rice. Two rcarotene biosynthesis
9ene were transformed, .

(3} psy (phytaene synthase] from datfodil

| ) ert | from soil bacteriun Erwinia uredovora,

| 3 Later on other modification were also developed golden rice is
Expected 1o reach market by the year 2013,

EE_‘";_"“““ endonucleasas enzyme discovered by Nathan and Smith,

——— ]

repetitive
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Antibiotics

Monaclonal anubodies are pure antibodies of only one type
of B-cell that clones isell by hybridoma technique.

Humulin is human nsulin produced through genetic
engineenng

Microbes or their product that can either inhibit or kill other
microbe/microbes are called antibiorics

Penicillin was discovered by Alexander Fleming.

Microbial Anti_hiutl::s

Antibiotics | Source
P_emcrlhn - Penicilliam notatum,
P. chrysogenum
Streptomycin | Streptomyces griseus

Neomycin Streptomyees fradioe
Tetracycline Streptomyces
erythraeus
Fermentation

* Fermentauion s the conversion of carbohydrates to alcohol

and carbon dioxide or organic acids using yeasts, bacteria or
a combination thereof, under anaerobic conditions.

Saccharomyces cerevisiae used in baking and alcohol
industry,

Cheese is formed by the process of coagulation of casein by
enzyme rennin,

Yoghurt is produced by fermentation using Lactobacillus
and Streptococcus.

Different types of fermentations

End Product | Starting Material Microorganism
Ethanol malt, grapes Saccharomyces sp.
Acenc acd Ethanol Acetobacter
Lactic acd Milk Lactobacillus,

Streptococcus
Grain, sugar Lactobacillus
bulgaricus
Cabbage Lactobacillug
plantarum
Propionic acid | Milk Propionibacterium
(Swiss cheese) Jreudenrichii
Citric acid Molasses Aspergillus

*Itis th".‘ gas produced by biological breakdown of Organic
fmatter in the absence of O,,
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» Organic waste such as dead plant and animal ma:gnal.
animal dung and kitchen waste can be converted inro

gaseous fuel cafled biogas.

Biogas comprises primary methane (CH,j and {0, and may
have small amounts of hydrogen sulphide (H,5}

» Moisture and sifoxanes

Biogas 15 also called lanfill gas {LFG) or digester gas.

Composition of Biogas

—c-umpnund_ | Percentage
T CH, 56-75
CO, 25-50
N, 0-10
H, 0-1
H,$ 0-3
o, -5

Exercise

1. Match List I [crops) with List II {Name of the high
yielding variety], and select the correct answer using
the codes given below the lis;_l;:_._

—_——_ Hst Y _Listir
A. Maijze 1. Arjun
B. Paddy 3. Java
C. Wheat 13. Rangit
Codex

A B C A B ¢
gl 1 2 1 bl 2 3 1
3 2 1 @3 1 2

2, ELISA test is prescribed for

fa) cancer bl byphoid
[¢] polic a8} AIDS

3. Which of the followirng tests helps in diagnesis of cancer?
[a) X-Ray (by Urine test fc] Blood 1est (d) Biopsy

4. Nitrogen fxaticn is done by .
(a} red aigae {b) green algae
ic) brown algae {d) blue-green 2lgae

5. The credit of the discovery of antibiotic ‘penicillin’

goes to
fal JH Tio ib] Alexander Heming

{t) Hargobind Khurana {d) Robert Mooke

6. The oral polio vacrine was discovered by
[a) Louis Pasteur ib} Robert Koch
(e) Jonas Salk {d) Alexander flaming

7. BRestrictlon enzymes are those enzymes that can
(a) ewt ANA i) cut single stranded DNA
[c} cut double stranded DNA {d) hydrolyse proteins

8. The first successful heart transplantation in India was

performed by
(a) Dr. Venugopal fh) Dr. Carali
[} Or. Padmawati {d) Dr. Dastur

9. Which of the following pairs is / are correctly matched?

[. Homeopathy —  Hahnemann

II. Insulip —  Banting

1. Blood transtusion — Harvey
la) lonly ] 1and N () Nana 0 [a) L 1l and M

16. What is mixed farmingy?
{al Coltvating different CTUpE in the same farm

T1.

12,

13.

14.

15,

16.

b) Cultivating different crops altermatively
fc} Cultivating differsnt varieties of same crop

(d} Cultivating crops and keeping Iivestock in the same fay,
The free living scil bacterla which fixes nitrogen

la) Azolobacter (B} Miteosomongs
() Nitrobacter (d) Pseudamongs

Match list 1 with list IT and select the correct answer
using the codes given below the lists.

List 1 1. LisL I1 o

A. Sugarcane i. Quinloe -
0. Cinckhena 2. Malasses
C. Hevea 3. Iodine
D. Sea kelp 4. Rubber
Codes

A B C D A B C O
fa) 2 1 4 3 Bl 4 3 2 1
g1 2 3 4 b2z 3 4 1

Consider the following.
1. Dolly, the cloned sheep.
Il. George and Charlic, the cloned calves.
. Headless froq. :
Which of the above hasshave the patential of human
cloning for human welfare by passing the legal
restoictions and ethical concerns in so far as that
without central nervous system or brain, the organisa
may net technically qualify as an embryo? |
() L fi and W (Bl 1and N [} Ionly  (d) Mooty |

Endnsu]jat!._which has besn in news these days. i
[a) 2 pesticide {b} a fertilizer [CDS 2611 M)
ic) a sulpha drug {d) an antiiotie

Which one among the following industries produces
the most non-biodegradable wastest (cns a1 b
(a] Thermal ower plants  [b). Food processing units

(¢) Textite mitis [di Paper mills
Which among the following statement Aboit
biofertilizers are corrects (ot
1. Azotobacter is one of the nitragen fixing bactes
used as a biofertilizer.
Il. They have to ba applied to the leaves of the plant
only. '
IN. They alter the chemical Composition of the 5ol
IV. They can be used along with organic ferdlizer




gelect the correct answer using the codes given below.
(a) 1 and IV {6) 1L 0 and v
(e 1l and 1 () 1,0, W and v
. which among the following are the most important

" aw matenials for manufacturing of soap? (cDS 2010 1)
(a) Fats and caustic alkali (o) Fats and potash

(c] Fats and acid (d) Vegetable oil and potash
: chemif-'ﬂu}" silk fibres are predominantly {CDS 2010 II)
[a) proten

[b) carbohydrate
[c) complex lipid
(d) mixture of polysaccharide ang fat

19. Which one of the following plants is used for green
manuring in India? {cDS zo10 1)

{a) Wheat (b) Sunnhemp (¢) Cottan {d) Rice

20, Which ‘among the following are the major reasons
behind preferring eucalyptus tree in the planned
forestation process? (CDS z010 1)

1. Plantation grows very fast.
II. Plantation makes the soil more fertile,
1. Wood from eucalyptus tree is easily converted into
pulp for paper industry.
Select the correct answer using th code given below.
fa) Fand 1 (b) 1and W (c) 1 and 0 (d) I, Nl and Il

2. 1f excess fertilizer is applied to a plant without water,
the plant will (CDS 2010 1)

(al be stunted in growth (b) develop modifications
lc) die due to plasmolysis  (d) remain unaffected

21. A milkman puts banana leaf in milk jar because
banana leaf ICDS 2010 1)
(3) gives a fresh flavour to milk
[b) makes the milk acidic and resistant to yeast
[c) makes the milk basic and resistant to yeast
(d) increases the whiteness of milk

23, Match list T with list 11 and select the correcl answer
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Codes
A B C D A B C D
lal 2 1 4 3 b} 3 4 1 2
)3 1 4 2 d 2 4 1 3
24. Consider the following statement aboul
bicremediation. (CDS 2003 1)

I. It may be defined as any process that uses
microorganisms or their enzymes lo return _the
environment altered by contaminanls to its original
condition.

II. Bioremediation may be employed in nrd_nr to
attack specific contaminants, such as chlunrnated
pesticides that are degraded by bacteria. Which of
the statements given above isfare correct?

(a) | only {b) Ul only
() 1 and II (d] Meither | nor Il
25. Which one of the following is responsible for

converting milk into curd? (cDs 2008 1)
(a) Fungi (b) Bacteria
(c} Virus [d) None of these
26. Which one of the following is a major constituent of
biogas? (CDS 2008 1)
(a) Carbon dioxide {b) Methane
_ [c) Hydrogen (d) Nitrogen dioxide

27. By using which one of the following techniques, is
DMNA lingerprinting done? (CDS 2008 I}
{a] ELISA (b) RIA
{c) Northern Blotting (d) Southern Blotting
28. Which one of the following is correct? A concrete wall
generally (CDS 2008 1)
(a) only reflects sound
bl only absorbs sound
c) only transmits sound
[d) absorbs and transmits sound

29. In the context of ecology and environment, what does
the Red Dala Book pertain to?

{a) Details of harmful levels of various pollutants

2 : (b) A complete list of all endangered plants and animals

using the codes given below the lists,  |CDS 2010 1) (c) A description of the consequences of nutlea: holocaust

List | | List Il [d) A description of the sociological and psychological
R T e e — consequence of genetically modified plants and animals -
e ks 30. Which { i : |
B. Beer . i2. Sugarcane juice - Which one of the following is not a constituent of i
C Whisky 3 3. Grapes biogas? .
D. Rum ' l4. Molasses (a) Methane (b) Carbon dioxide !
_ (¢) Hydrogen (d) Nitrogen dioxide

Answers

1. (g 2. (dy - 3. (&) 4. (d) 5. (b) :
. (a) 12. (a) 13. (d) 14. (a) 15. (a) = 2

7. () 8. (a) 9. (b) 10, (d)
2. (o) 22. (¢} 23 (€ 24. (o) 25, (b)

16. (a) 17. (a) 18, (a) 19. (b) |
2. (b) 27, (&) 28 (d) 20 (b) §3 E:;

Hints a4 Solutions

L. ELISA Test is prescribed for AIDS.

14. Endosulfan  is " a pesticide belonging to .

15. Non- biodegradable Wwaste cannot be broken down by '
organochlorine group. '

other living organisms,
21. i i

It excess fertilizer is applied to a plant without water
due to plasmolysis.

il

. the plant will die



