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Self Assessment Test

BIOLOGY

Answers

Unit 1
1. (d) 1971s
2. Lactational Amenorrhea Method
3. (d)
4. (c)
5. (c)
6. (b)
7. (c)
8. Condoms: Condoms are barriers made of thin 

rubber/latex sheath used to cover the penis in the 
male or vagina and cervix in the female just before 
coitus so that the ejaculated semen is not released 
in the female reproductive tract. Both male and 
female condoms are disposable, could be self-
inserted and thereby give privacy to the user. e.g., 
Nirodh

9. It is the scientific study of human population.
 This involves three major phenomena-
 (i) Changes in the size of population
 (ii) Composition of population
 (iii) distribution of population.
10. At the time of woman’s menstrual cycle during 

which conception is least likely to occur (usually 
immediately a week before and a week after 
menstruation) an interval of the menstrual cycle 
when fertilization is considered to be least likely, 
usually a number of days prior and subsequent to 
the onset of menstruation.

 It is a physiological contraceptive method based on 
the knowledge of menstrual cycle and conceiving 
period. In a normal, healthy adult female, 
menstrual cycle will be of 28 days.

 Tenth to eighteenth day of the menstrual cycle can 
be considered as the conceiving period. Avoiding 
copulation during this unsafe period prevents 
conception.

11. (i) The diagram depicts the process of vasectomy 
and tubectomy

 (ii) 8-celled stage
 (iii) Two events that are inhibited by the intake of 

oral contraceptive pills to prevent pregnancy 
in humans are ovulation and implantation.

12. Reproductive health is the total well-being in 
all aspects of reproduction. It includes physical, 
emotional, behavioural, and social well-being. 

 Significance of reproductive health in a society:
 1. It prevents the spread of various sexually 

transmitted diseases such as AIDS, syphilis, 
etc.

 2. Individuals with a sound reproductive health 
produce better offspring’s that have a better 
chance of survival.

 3. Better sex education and awareness helps 
in maintaining the population and prevent 
population explosion.

 4. Unwanted and teen pregnancies are avoided. 
 The reproductive health in India has improved 

tremendously over the past 50 years. The areas in 
which reproductive health has improved includes,

 1. Better family planning has led to reduction in 
family size.

 2. Mother and infant mortality rate have gone 
down dramatically due to better health care 
facilities.

13. (a) Provide right the information to the young 
to discourage children from believing in 
myths and misconceptions about sex-related 
concepts.

  (i) Proper information about reproductive 
organs.

  (ii) Proper information about adolescence 
and related changes.

  (iii) Safe hygienic practices
  (iv) STDs/AIDS
  (v) Available birth control options
  (vi) Care of pregnant mothers
 (b) The two indicators that indicate a 

reproductively healthy society are-
  (i) Correct ratio of male and female 

individuals as there is no emphasis on a 
selection of a particular sex.

  (ii) Better awareness and sex education 
should be given to adolescents and 
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teenager, it will help them to control 
their physical, social and emotional 
behavior at the stage of reproductive 
development. So they can overcome 
sex related problems STP’s can live a 
reproductive life

  (iii) Correct ratio of male and female 
individuals as there should be no 
emphasis on a selection of particular 
sex. Awareness should be given for care 
to decrease Infant Mortaliy rate and 
Maternal Mortality Rate to make healthy 
society.

14. Methods of contraception are :
 (1) Natural methods: They include.
  (a) Periodic abstinence in which couples 

avoid coitus from day 10-17 of the 
menstrual cycle.

  (b) Coitus interrupts: In this method, the 
penis is withdrawn from the vagina just 
before ejaculation

  (c) Lactational amenorrhoea refers to the 
absence of menstruation during the 
period of location following parturition

 (2) Artificial Methods: They involve :
  Mechanical or Barrier methods:
  (a) Condoms: These are rubber or latex 

sheaths which are put on penis before 
starting coital activity (copulation). 
These are popularly called ‘Nirodh’. 
These check pregnancy by preventing 
deposition of sperms in the vagina. 
These can be self-inserted so as to give 
privacy to the use. These also prevent 
the spread of sexually transmitted 
diseases (STDs) including AIDS, syphilis 
etc. Female condoms are also available 
called femidoms.

  (b) Diaphragms and cervical caps: These 
are made of rubber and fitted in vagina 
of female and check the entry of sperms 
in uterus. These are reusable.

  (c) Intra Uterine Devices (IUDs): These 
are inserted by doctors or expert in the 
uterus through vagina. This includes.

  	 •	 	Non-medicated	 IUDs	 (e.g.,	 Lippes	
loop)

  	 •	 	Copper	 releasing	 IUDs	 (e.g.,	 CuT,	
Cu7, Multiload 375)

  	 •	 	Hormone	 releasing	 IUDs	 (e.g.,	 Pro-
gestasert, LNG-20): Make the uterus 
unsuitable for implantation and the 
cervix hostile to the sperms.

 (3) Chemical Methods: These are of the following 
types:

  (i) Spermicidal tablets, jellies, paste and 
creams introduced in the vagina 
before coital activity. These kill sperms, 
Common spermicidal chemicals used 
are lactic acids, citric acids, potassium 
permanganate, zinc sulphate etc.

  (ii) Physiological (Oral) Devices: Oral 
Contraceptives or Devices:

  	 •	 	Oral	 administration	 of	 progestogens	
or progestogen-estrogen combinations 
in the form of tablets (pills).

  	 •	 	Pills	 are	 taken	 daily	 for	 21	 days	
starring within the first five days of 
menstrual cycle. After a gap of 7 days 
(during which menstruation occurs) it 
has to be repeated in the same pattern 
till the female desires to prevent 
conception.

  	 •	 	They	 inhibit	 ovulation	 and	
implantation as well as alter the 
quality of cervical mucus to prevent 
entry of sperms.

  	 •	 	Pills	are	very	effective	with	lesser	side	
effects.

   Saheli: New oral contraceptive for the 
females. It was developed by Central 
Drug Reasearch Institute (CDRI). It 
contains a non-steroidal preparation. It 
is a ‘once a week’ pill with very few side 
effects and high contraceptive value. ·

   Drawbacks of Oral Contraceptives: 
Nausea, abdominal pain, breakthrough 
bleeding, irregular menstrual bleeding, 
breast cancer etc.

  (iii) Injectables/Implants
  	 •	 	Progesterone	alone	or	in	combination	

with oestrogen is used by females 
as injections or implants under skin. 
Their mode of action is similar to that 
of pills and their effective periods 
even within 72 hours of coitus.

 (4) Surgical Methods: These methods blocks the 
gamete transport and so prevent conception. 
These’ include following measures:

  (a) Male sterilization: It is a permanent 
method of birth control in which either 
testes are surgically removed, called 
castration, or cutting of the deferens, 
called Vasectomy.

  (b) Female sterilization: Methods of female 
sterilization include :

    (i)	 	Ovariectomy	 involves	 surgically	
removal of ovaries.

   (ii)  Tubectomy involves cutting of 
fallopian tubes.
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Unit 2
1. (b) Jean Baptiste Lamarck
2. A very low level of expression of lac operon has to 

be present in the cell all the time, otherwise lactose 
cannot enter the cells.

3. (a)	HIV
4. (b) Satellite DNA occurring as highly repeated 

short DNA segments
5. (a) is phosphate, and 
 (b)  is a nitrogenous base.
6. The major drawbacks in Lamarck’s theory of 

evolution are:
 a. There is no experimental proof of the 

Lamarckism.
 b. New organs are not formed in organisms by 

their wish or requirement.
 c. It is not necessary that an the acquired 

characters transmit into new generation.
7. (a) Axial position
 (b) 

  
 (c) ¼ ½ ¼
8. (a) Replication and Transcription
 (b) If both the strands take part in transcription.
 	•	 	One	 segment	of	DNA	would	be	 coding	 for	

two different proteins which will complicate 
the genetic information machinery

 	•	 	Two	 RNA	 molecules	 will	 be	 produced,	
complementary to each other, hence form a 
double stranded RNA

9. Polygenic inheritance
 •	 	If	we	assume	skin	colour	is	controlled	by	three	

genes A, B, C
 •	 	Dominant	 forms	 (A,	 B,	 C)	 are	 responsible	 for	

dark skin colour and recessive form (a, b, c) for 
light skin colour

 •	 	The	 genotype	 with	 all	 dominant	 alleles	
(AABBCC) will be darkest skin colour and with 
recessive alleles will be light test skin colour 
(aabbcc)

 •	 	The	 genotypes	 (AaBbCc)	will	 be	 intermediate	
skin colour i.e., with three dominant alleles 
and three recessive alleles

10. (a) The figure represents the adaptive radiation in 
Australian marsupials.

  

 (b) The marsupials which evolved in North 
America first migrated to South America 
and then at the time of separation they 
were left in newly formed Australia. In 
Australia marsupials were present only with 
protherian mammals hence, didn’t have much 
competition to exhibit divergent evolution.

 (c) Tasmanian wolf and placental wolf shows 
resemblance with the placental mammals 
hence, show convergent evolution.

11. (i) Allelic frequencies in the gene pool of a popu-
lation remains unchanged for generations;

 (ii)	Hardy-Weinberg	equilibrium
 (iii) Any two factors – Mutation/Natural selection : 

gene flow/genetic drift/migration.
 (iv) Mutation: Changes alleles/Natural selection: 

brings about greater reproduction of certain/
alleles gene flow. Migration genetic drift : 
alleles move out of gene pool.

12. •	 	The	 sequences	 were	 arranged	 based	 on	
some overlapping regions present in them 
(Alignment of these sequences was not 
humanly possible. Therefore, specialized 
computer based programme was developed. 
These sequences were subsequently annotated 
and were assigned to each Chromosome I.

 •	 	Caenorhabditis elegans
13. Down’s syndrome, Turner’s syndrome, 

Klinefelter’s syndrome are common examples of 
Aneuploidy of chromosomes in human beings.

 •	 	Down’s	 syndrome	 results	 in	 the	gain	of	 extra	
copy of chromosome 21-trisomy.

 •	 	Turner’s	 syndrome	 results	 due	 to	 loss	 of	
an	 X	 chromosome	 in	 human	 females	 –XO	
monosomy

 •	 	Klinefelter’s	 Syndrome	 is	 caused	 due	 to	
the presence of an additional copy of 
Xchromosome resulting into XXY condition

 Down’s Syndrome: The affected individual is
 •	 Short	statured	with	small	round	head
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 •	 Furrowed	tongue	and	partially	open	mouth
 •	 Palm	is	broad	with	characteristic	palm	crease
 •	 	Physical,	 psychomotor	 and	 mental	 develop-

ment is retarded.
 Klinefelter’s Syndrome: The affected individual is
 •	 	a	 male	 with	 development	 of	 breast,	 i.e.,	

Gynecomastia
 •	 Such	individuals	are	sterile
 Turner’s Syndrome: The affected individual 

shows following characters –
 •	 Females	are	sterile	as	ovaries	are	rudimentary
 •	 Lack	of	other	secondary	sexual	characters
14. (a) Darwin’s theory of natural selection is based 

on certain facts such as: Factors of the Theory.
  (1) Rapid Multiplication: All animals and 

plants tend to multiply in geometrical 
progression. In other words, a 
population, that doubles its number in a 
first year, can increase to four times in a 
second year and to eight times in a third 
year, and so on. In spite of the enormous 
reproductive potential of organisms 
under natural conditions, the number 
of individuals of each species remains 
nearly constant over long periods of 
time. This is because the great majority 
of potential offsprings die.

  (2) Limited Space and Food: The carrying 
capacity of environment, that is, the 
number of individuals it can support, 
does not allow its population to grow 
beyond the limit and equilibrium is 
reached. The population fluctuates 
around this equilibrium.

  (3) Struggle for Existence: Because of 
excessive multiplication by the parents 
and limited space and food supply, there 
starts a severe competition among the 
offspring for their requirements.

  (4) Variation: Every individual varies in 
some respects, such as size, shape, 
structure and behaviour, from others of 
its species.

  (5) Natural Selection (Survival of the 
Fittest): In the struggle for existence, the 
individuals which have more favourable 
variations will enjoy a competitive 
advantage over others and will survive 
and reproduce. Individuals with 
unfavourable variations have a selective 
disadvantage and are rejected by nature.

  (6) Inheritance of Useful Variations: 
The individuals pass on their useful 
variations to the next generation. Darwin 
did not differentiate between continuous 
and	 discontinuous	 variations.	 He	 held	
that any variations, which are favourable 
to	 its	 possessor,	 could	 be	 inherited.	His	
inheritable variations included even the 
acquired characters.

  (7) Formation of New Species: In each 
generation, new favourable variations 
appear, and supplement the favourable 
variations inherited from the parents. 
After a number of generations, the 
variations become so many and so 
prominent that their possessors turn 
into the members of a new species. 
New species, thus, arise by gradual 
modification of the older ones.

  Branching descent and natural selection are 
said to be the two key concepts of Darwin’s 
theory of Evolution.

 (b) Characteristics of Neaderthal man:
  (i) The cranial capacity was 1400 cubic 

centimetres.
  (ii)  Lived about 1,00,000 – 40,000 years back. 
  (iii) Used hides to protect their body and 

buried their dead.

Unit 3
1. (a) (i) An auto-immune disease is a condition 

arising from an abnormal immune 
response to a functioning body part. An 
example includes Rheumatoid arthritis.

  (ii) Pisciculture is the breeding and rearing 
of fishes in water bodies for commercial 
purposes.

  (iii) Digestion of cellulose.
  (iv) Because it releases toxins in the gut of 

the insect larvae and the larvae gets 
killed.

2. (i) (d) Interferon
 (ii) (a) Papaver somniferum
 (iii) (a) Breed

3. (i) Plant tissue culture/Plant embryology/
Production of haploid

 (ii) Green Revolution in India
4. (i) MALT: Mucosa Associated Lymphoid Tissue.
 (ii) IRRI: International Rice Research Institute.
5. (i) Production of protein biomass on a large 

scale using unicellular micro-organisms and 
growing them in low cost raw material is 
called single cell proteins.

 (ii) Flocs are masses of bacteria associated 
with fungal hyphae which form mesh-like 
structures during secondary treatment of 
sewage.
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6. (i) If a child does not get colostrum in early 
childhood, he/she is more prone to infections.

 (ii) South Indian sugarcane has thicker stem and 
higher sugar content.

7. (i) B–Cells: Produce an army of proteins called 
antibodies in blood.

  T–Cells: Help	B-cells	to	produce	antibodies.
 (ii) Antibodies: Group of proteins produced by 

plasma cells.
  Interferons: Group of proteins that are formed 

by host cell in response to the presence of 
viruses.

8. Biofortification refers to the process of breeding 
crops with higher levels of nutrients that help 
to improve public health. It helps in improving 
protein content, oil content, vitamin content, 
micronutrient and mineral content and quality of 
the food to improve public health.

9. Measures to be taken by the owner of a dairy farm 
to improve the quality of milk and quantity of its 
production are :

 (i) Selection of good breeds with high yielding 
potential.

 (ii) Cattle should be housed well and provided 
with sufficient water.

 (iii) They should be fed with good quality and 
quantity of fodder.

 (iv) Cleanliness and hygiene of both the cattle and 
the handlers should be maintained.

 (v) Disease free conditions should be maintained.

 (vi) Regular visit to veterinary doctor should be 
made.

10. (a) The bottled fruit juices bought from the market 
are clearer compared with those made at 
home. This is because the bottled juices are 
clarified by the use of enzymes pectinases and 
proteases produced by microbes.

 (b) Cyclosporin A is a bioactive molecule 
produced by Trichoderma polysporum. Statins 
are produced by the yeast Monascus purpureus.

11. (a) Increases the yield of animal and improves the 
desirable qualities of the produce.

 (b) Importance :
  (i) Increases homozygosity.
  (ii)	 Helps	to	evolve	pureline.
  (iii)	 Helps	to	expose	harmful	recessive	genes.
  (iv)	 Helps	in	accumulation	of	superior	genes.
  Limitation: Continuous inbreeding among 

cattle causes inbreeding depression. It 
decreases the fertility and, even, productivity 
of an animal.

  It can be overcome by applying out-breeding, 
in which mating is done between different 
breeds or individuals of the same breed but 
having	 no	 common	 ancestors.	 Out-breeding	
includes out-crossing, cross-breeding and 
interspecific hybridisation.

 (c) Jersey/Hisardale: A new breed obtained by 
crossing Bikaneri ewes and Marino rams 
(cattle).

Unit 4
1. (i) Ti plasmid present in Agrobacterium 

tumefaciens.
 (ii) Thermus aquaticus is the source of DNA 

polymerase because it is heat-stable DNA 
polymerase.

 (iii) Golden rice production has enhanced 
nutritional value of food i.e., increased 
vitamin A content in rice.

 (iv) C-peptide is the extra stretch of polypeptide, 
which makes the insulin inactive (proinsulin).

2. (i) (a)	 Origin	of	replication	(ori)
 (ii) (c)  Extension of primer end on the 

template DNA.
 (iii) (a) SCID
3. (i) Discovered Restriction Enzyme Endonuclease
 (ii) Developed PCR technique.
4. (i) European Federation of Biotechnology.
 (ii) Recombinant DNA Technology.
5. (i) Gene therapy: It is the collection of methods 

that allows correction of a gene defect that 
has been diagnosed in a child/embryo.

 (ii) Biopiracy: It refers to the use of bio-resources 
by multinational companies and other 

organizations without proper authorisation 
from the countries and people concerned 
without compensatory payment.

6. (i) Plant cells have cellulose in their cell wall 
which can be degraded using the enzyme 
cellulase for isolating the genetic material 
DNA.	On	 the	other	hand,	 animal’s	 cell	 lack	
cell	wall.	Hence,	cellulase	is	not	required	for	
isolating DNA.

 (ii) The spores produce insecticidal cryoprotein/
endotoxins which kills larvae of certain 
insects/crystalline protein/toxic protein/
insecticidal protein/Bt toxin.

7. RNA interference is silencing a specific mRNA 
by introducing a gene that produces the sense 
and antisense strand of mRNA, so that a double 
stranded mRNA is produced, which cannot be 
translated into the specific protein inhibiting gene 
expression.

 This technique is used to create nematode resistant 
plants, delaying ripening of fruits, to know gene 
functions, production of vaccines/treatment of 
papilloma	virus/Hepatitis	B/genetic	defects	etc.

 (Any one)
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8. 

Electrophoresis: It is a process of separation of 
biomolecules by placing them in mild electric field.
1. Fragments of DNA are separated by agarose gel 

electrophoresis.
2. DNA fragments being negatively charged move 

towards positive electrode/anode.
3. Fragments separate according to size/charge.
4. Separated fragments are stained with ethidium 

bromide and exposed to UV rays.
5. They form orange coloured bands.
6. The bands are extracted by elution/blotting.

9. Genetically modified organisms are living 
organisms whose genes have been altered by 
biotechnological manipulation.

 Advantages:
 (i) It made crops more tolerant to abiotic stresses 

which can be in the form of cold, drought, salt 
or heat.

 (ii) It reduced the reliance on chemical pesticides 
(pest-resistant crops).

 (iii) It helped to reduce post harvest losses.
 (iv) It increased the efficiency of mineral usage 

by plants. This prevents early exhaustion of 
fertility of soil.

 (v) In enhanced the nutritional value of food, e.g., 
genetically modified variety of rice is rich in 
vitamin A.

10. GEAC (Genetic Engineering Approval Committee) 
is an Indian government organisation.

 Its objectives are to:
 (a) Examine the validity of GM (Genetic 

modification of organism) research.
 (b) Inspect the safety of introducing GM for public 

services.
11. 

Mechanism of Action:
1. Each RE recognises a specific palindromic base 

sequence in the DNA.
2. Cuts sugar-phosphate backbone of both strands of 

the double helix at specific points in the palindromic 
sequence.

3. The foreign DNA and vector DNA are cut by same 
RE.

4. It produces a complementary sticky end / staggered 
cut in both the DNA molecules.

5. So that both can be joined by enzyme ligase.

Unit 5
1. (a) (i) Dead organic matter/dead plant or 

animal matter.
  (ii) Demography.
  (iii) Decomposers/Top carnivores/apex pred-

ator
  (iv) Genetic variation is important in 

Rauwolfia vomitoria as it affects potency 
and concentration of the active chemical, 
reserpine that the plant produces.

2. (b) (i) (c) Species
  (ii) (b)	 	One	 species	 is	 harmed	 and	 other	 is	

unaffected.
  (iii) (c) Either upright or inverted.
3. (i) Coined the term ‘Biodiversity’
 (ii) Gave rivet popper hypothesis.
4. (i) Photosynthetically Active Radiation.
 (ii) Joint Forest Management.
5. (i) Niche: Functional role of an organism in its 

ecosystem/habitat.
 (ii) Carrying capacity: The maximum number of 

individuals/people/animals/organisms/crops 

which a given area of the environment can 
support without environmental degradation

6. (i) This is because the sunlight that penetrates 
at this depth is not sufficient for the plants 
to photosynthesize and thus green plants do 
not grow and survive.

 (ii) The rate of succession is much faster in 
secondary succession as the nutrient/
substratum (soil) is already present as 
compared to primary succession where the 
process	starts	from	a	bare	area	(rock)/OR	Soil	
is rich in nutrients.

7. (i) Biotic potential refers to the inherent power 
of a population to increase in numbers when 
all environmental conditions are favourable/
physiological capacity to produce offsprings 
under ideal conditions. Carrying capacity 
refers to the maximum population size that a 
given environment can support/sustain.

 (ii) Endemic species refers to the species which 
are found only in a particular area because of 
isolation and climatic condition.
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 Threatened species refers to the species which are 
either endangered or vulnerable.

8. Four measures taken by the government to control 
high level of air pollution are :

 (i) Introduction of government buses on CNG.
 (ii) Auto Fuel Policy of Government of India.
 (iii) Use of unleaded petrol.
 (iv) Phasing out of old vehicles.
9. 

Rivet popper hypothesis:
– Paul Ehlrich proposed the rivet popper hypothesis
– Explains the effect of decrease in biodiversity / 

species richness on the ecosystem.
– An aeroplane has thousands of rivets aeroplane 

corresponds to ecosystem.
– Rivet corresponds to species
– Removal of rivets by passengers may not affect tire 

safety of tire flight initially.
– Removal of rivet of a critical part like the wing 

(species performing major functions) will pose 
serious threat to the safety of the flight / ecosystem.

– In an ecosystem, role of each species is important.

10. 

The relationship of species-area shows that within 
a region, species richness increases with increasing 
explored area, but only up to a limit.
The slope of regression (z) has a great significance in 
order	 to	 find	 a	 species-area	 relationship.	 On	 analysis	
of species-area relationship in smaller areas, the value 
of slopes of regression is similar regardless of the 
taxonomic	 group	 or	 the	 region.	 However,	 when	 a	
similar analysis is done in larger areas, then the slope of 
regression is much steeper.
Relation between species richness and area for a wide 
variety of taxa gives a rectangular hyperbola.
On	a	logarithmic	scale,	the	relationship	is	a	straight	line	
or linear described by the equation :
  log S = log C + Z log A
where  S = Species richness, A = Area, 

C = Y-intercept, Z = Slope of the line 
(Regression coefficient)

S = CAz

Log S = Log C + Z log A
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The value of Z lies in the range of 0.1 to 0.2.
In species-area relationship among the large areas 
like entire continents, slope of the line is steeper 
(Z value : 0.6 to 1.2). e.g., for frugivorous birds and 
mammals in the tropical forests of different continents, 
the slope is 1.15. 

11. In situ and Ex situ strategies for conservation of 
biodiversity:

 In-situ conservation is also known as “on-site 
conservation”. This technique is more applicable 
for conserving wild species in its natural habitats. 
It	includes	protected	areas	like:	Hotspots,	wetland/
Ramsar sites, sacred groves, Biosphere reserves/
National	parks/Wildlife	sanctuaries.

 National Park is an area strictly reserved for 
betterment of wildlife where no human activities 
are permitted and no private ownership right is 
allowed.

 Wildlife sanctuaries: It is an area where protection 
is given to fauna and certain operations like 
harvesting of timber and collection of forest 
products is permitted and also private ownership 
rights are allowed.

 Ex situ: It is ‘off-site conservation. It is the 
conservation of organisms outside their habitats, 
e.g., genetic resource centres, zoological parks, 
botanical gardens, gene banks, etc., e.g.; zoological 
parks/botanical gardens/wildlife safari park/
techniques like-cryopreservation, tissue culture, 
in-vitro fertilisation, seed banks.

 Home gardens: useful plants grown at home
 Botanical gardens: It is a garden dedicated to the 

collection, cultivation and display of a wide range 
of plants labelled with their botanical names.

 Zoo: Is a facility in which animals are confined 
within enclosures, displayed to the public, and in 
which they may also be bred.

 Aquarium is a clear-sided container in which 
water-dwelling plants and animals are kept.

 Cryopreservation: The storage of seeds, pollen, 
tissue, or embryos in liquid nitrogen at -196°C.

 Arboreta, seed bank/gene bank/germplasm bank/
pollen bank

 Safari parks
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