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CHAPTER- 2 Sexual reproduction in flowering plants

Stigma Filaments
| Style < Gynoecium | FLOWER » Androecium » Stamens [ .| anthers
Ovary (Carpel or Pistil) \ \ v
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remain functional Embryogenesis by i Microspores Tetrad
mitosis o
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(CHAPTER-3): HUMAN REPRODUCTION

REPRODUCT:VE SYSTEM EVENTS OF RE#‘RODUCTION
MALE REPR(I)DI.YCTIVE SYSTEM FEMALE REPROIYlIJCTIV E SYSTEM GAMET(YGENESIS MEN STR{JAL CYCLE F ERTIIYISATION PARTUKITION
PARﬁ"S ACCESSO*IY GLANDS PAI*I" S ACCESSOR* GLANDS — Proliferative Phase EMBRYONIC DEVELOPMENT
— Testis Cowper’s Gland » Ovary —» Lobules (Follicular) —» CLEAVAGE
—»Scrotum Prostrate Gland —»Oviduct —» Alveoli — Luteal Phase —»MORULA
—»Seminiferous Seminal Vesicle —»Uterus — Tubules (Secretory phase) —»BLASTULATION
Tubules » Cervix I—» Mammary Ducts \—V Menstrual Phase + 5 GASTRULATION
1+—pVasa Efferentia I Vagina —» Ampulla (Degenerative Phase) \—yORGANOGENESIS
+—»Epididymis » External L Lactiferous Ducts
Iy Vas Deferens Genitalia
—»Ejaculatory duct SPEWAT%GENESIS OOGENIESIS
—»Penis HORMO*JAL REGULATION PR(*CESS PR(*CESS HOR*/IONAL REGULATION
HYPOTHAL*AMUS SPERMATOGONIAL CﬁLS (2N) OOGONIAL CEIiS (2N) HYPOTHALAM{JS
GiRH PRIMARY SPERMATOCYTE (2N) PRIMARY OQCYTE (2N) GnRH
ANTERIOR PITUITARY Meiosis I Puberty | Meiosis I completed ANTERIOR PITUITARY
Lt #SH SECONDARY SPERMATOCYTE (N) Unequal Division (N) L?{ FSH
l Meiosis I~ First P*lar Body SECONDARY OOCk’ TE(N) GRAN ULO%A CELLS CORP*’S LUTEUM ESTROGEN
LEYDIG CELLS  SERTOLI CELLS SPERMATID (N) (Small) (Large) |
Spermiogenesis Mature (Metaphase of Meiosis II)  ESTROGEN ESTROGEN PROGESTERONE
ANDROGEN SPERMIOGENESIS INHIBIN SPERMATOZOA (N) Second Polarﬁody(Small) OVUM (N)
TESTOSTERONE INHIBITS SPERM PRODUCTION Release of Sperm Release of Ovum (N) -ve feedback | High level
STIMULATES SPERMATOGENESIS (SPERMIATION) (OVULATION) INHIBITS GnRH SECRETION



HUMAN RFllPRODUCTION

v
MALE REPRODUCTIVE SYSTEM

FEMALE REPRODUCTIVE SS?STEM

v
ACCESSORY GLANDS

v v \ v v
TESTIS SCROTUM SEMINIFEROUS PENIS ACCESSORY DUCTS

lcontains Eccomodates TUBULES l ¢ ¢ ¢

Densely coiled tubules ~ Urination & Vasa Efferentia  Epididymis Vas Deferens

Seminiferous Testes within Testes organ for transfer Transfer Sperm Leads to Leads to
Tubules of Sperm vas deferens  Urethra

lProduces maintains low temp.  Site for Stores Sperm  Stores &
Sperm for Spermatogenesis Spermatogenesis till maturation ~ transport Sperm

v v v
COWPER’S GLAND PROSTATE GLAND SEMINAL VESICLE

(Bulbo-urethral gland)

Produces lubricating fluid to Penis

Provides alkaline %uid for protection

of sperm from vaginal acidic media

Secretes seminal plasma

Contains Fructose, Calcium & Enzymes

Supply nutrient for sperm maturation

v

v

v

v

v

'

OVARY FALLOPIAN TUBE UTERUS CERVIX VAGINA EXTERNAL GENITALIA ACCESSORY GLANDS
Located in Connecting tube Pear shaped wall Small canal Birth canal (Mammary Gland)
Lower abdomen from ovary Consists of Connects uterus Remain%losed by Labia* Minora Latia Majora *Clitoris
Produces ovum consists of Peri-, Myo- & Endometrium to vagina membranous Hymen
¢ Receive§ Sperm

INFUNDIBULUM Al\%’ULLA ISTHMUS —» Site of development of Embryo
Posses? finger like ransport Transfer —» Endometrium allows impregnation of Embryo by Placenta
Projections Mature Sperm Fertilized ovum |_p Endometrium degenerates resulting Menstruation

Ovulation LO%ES AL\*EOLI TU;ULES MAMJ\*ARY DUCTS LACTIFEROU!DUCTS
Collect ovum kontain lsecretes Tubes from alveoli Transﬁort milk to Stores milk

Alveolar cells Milk

Transport *ilk to duct Transport milk to ampulla

Lactiferous duct



CONCEPT MAP (C3)

GAMETOGENESIS
! ! }
SPERMATOGENESIS » HORMONAL REGULATION <« OOGENESIS
(Process of production of male gamete i.e. sperm) HYPOTHALAMUS (Process of production of female gamete i.e. ovum)
SPERMATOGONIAL CELLS (2n) GnRH secretion increased OOGONIAL CELLS (2n)
(Undifferentiated diploid cells within Spermatolgenesis <4—— ANTERIOR PITUITARY ACTIVATION ——» Oogelnesis (Undifferentiated diploid cells within Ovary)
Seminiferous tubules) Ltl Activates F S#ﬂ] L‘ Activates F !H Initiates Differentiation during
Mitosis l ¢ l Embryonic stage |ill Birth (2n)
Differentiates & Multiplies (2n) LEYDIG CELLS SERTOLI CELLS GRANULOSA CELLS CORPUS LUTEUM ESTROGEN Prophase I |(Meiosis I)
PRIMARY SP[!RMATOCYTE (2n) Stimulptes Stimulates | -ve feedback  synthesise synthesise PRIMARY OOCYTE
Synthegis of l l l l (Remain temporarily arrested till Puberty)
Meiosis I ANDROGEN SPERMIOGENESIS INHIBIN ESTROGEN PROGESTERONE ESTROGEN Puberty | Meiosis I completed
SECONDARY‘éPERMATOCYTE (n) E’roduces Unequal Division (n)
Meiosis 11 TESTOSTERONE INHIBITS SPERM PRODUCTION -ve feed back|High level * | *
l First Polar Body(Small) SECONDARY OOCYTE(Large) (n)
SPER‘IVVIAT]]) (n) STIMULATES SPERMATOGENESIS INHIBITS GnRH SECRETION Mature (Metaphase of Meiosis II)
Spermiogenesis
SPERMATOZOA (n) Second Polar Body(Small) OVUM (n)
Release’ of Sperm (n) Release of gvum (n)

(SPERMIATION) (OVULATION)



CONCEPT MAP (C4)

PHASES OF MENSTRUAL CYCLE

(Occurs in female at puberty)

MENSTRUA¥ION PHASE(3-5 days)
(In absence of fertilization of ova )
Rupture of endometrium lining of uterus
Release of blodd, serous fluid,

mucosa, unfertilized ova

F OLLICULAR/PROL*IF ERATIVE PHASE(6-12 days)
(Reduced concentration of Gonadotropin)
Stimulates Hypothalamous

releaselof GnRH €—— Inhibits

ANTERIOR PITUITARY (Activated)

v
LUTEAL/SECRETORY PHASE(12-14 days)

(Begins after ovulation)

Secretion of LH
Corpus Luteu\* formed

secretes

\

Gonadotrop# produced Inhibin

LH FiH

Ovarian follicle enlarges

(Stimulated by LH)  In absence of fertilisation
A

Bind with — » Grantl sa cells Corpus Lutetm
Synthesize
Estrogen Inhibin  Estrogen & Progesterone

High level of LH

Increased|secretion

» Maturation of secondary oocyte
Release of Ovum

OVULATION

(less secretion)

Estr*)gen Progeste*one

(More secretion) (less secretion)

Thickening of Endometrium

Uterine wall ready for Implantation
Regression of Corpus Luteum
CORPUS ALBICANS

Endometrial wall breaks leading to MEN S#RUATION

ndometrium prepares for implantation

— Inhibits contraction of uterus Rupture of Graafian Follicle



CONCEPT MAP(CS5)

EMBRYONIC DEVELOPMENT

MALE GAMETE FEMALE GAMETE

Fusion — Penetration of Sperm

FERTILIZATION——"» Activation of Ovum

!

ZYGOTE L Fusion of sperm & egg nucleus
|
CLEAVAGE (Holoblastic,Equal)
(Repeated division by Furrowing ) Outer Cell Mass——— 9 TROPHOBLAST
BLASTOMERE ——» MORULA (Develops into Placenta)
v

v

Inner Cell Mass —» BLASTULATION —» GASTRULATION—»MORPHOGENETIC PLACENTA
MOVEMENT YOLK SAC¢—]
IMPLANTATION IN UTERINE WALL| (consists of) (Movement of cells to form ) (Development of) AMNION
BLA;TODERMIC VESICLE / BLASTOCYST BLAS#‘OCOEL Primary Germinal Layer (3 germinal layers) CHORIONg
TROPHOBLAST / TROPHOECTODERM (Vacuolated space within Blastula) (Formation of) ALLANTOIS «—
(Outer wall of Blastocyst) l l l
ENDODERM MESODERM ECTODERM
Enlargement of Blastodermic vesicle €—— Proliferation of cells from caudal region 4—] Remaining cells of Embryonic disc —€—
Proliferation of cells from inner cell mass ¢ | of Embryonic disc Arrange towards periphery
of Embryonic disc Move out to form Mesodermal layer €— to form Ectodermal layer
Push out into Blastocoel to form Primitive Gut€——— ORGVANOGENESIS
Formation of cap like Embryonic Disc ¢———
ENDODERMAL DERIVAT‘{VES MESODERMAL l;'ERIV ATIVES ECTODERMAL DERIVATIVES
Tongue epithelium,Pharynx, Digestive tract,Middle ear, Trachea, Ligament, Tendon, Cartilage, Bone, all muscles, Skin epidermis,Cutaneous gland, Hair, 4_‘

Bronchi, Lung,Gall bladder, Liver, Pancreas, Urinary bladder, Teeth, Heart, Blood vessels,Spleen, Kidney, Ureter,

Vagina, Prostrate. Urethra,G.1. glands,Adenohypophysis, Thymus, Sex organs,Eye, Adrenal cortex etc.

Thyroid,Para-thyroid gland etc.

Lining of Gut,Teeth enamel, External ear,

Mammary gland,Hypothalamous,Neurohypophys

Adrenal medulla, CNS Nerves etc.

—

S,




ADDITIONAL SPECIAL NOTES:

TYPES OF EGGS TYPES OF CLEAVAGE TYPES OF BLASTULA TYPES OF PLACENTA
L Alecithal: Without yolk I —» Holoblastic :Complete division of zygote I pStereoblastula : Solid mass
|_pMicrolecithal:With small amount of yolk i) Equal:Cell size same after division | pCoeloblastula : With blastocoel
L pMesolecithal: With moderate amount of yolk ii) Unequal:Cell size differ after division =~ |—pDiscoblastula : Disc shaped
—»Macrolecithal: With large amount of yolk —p Meroblastic :Division restricted to animal pole at tip L 9Periblastula : With central yolk
—» Heterolecithal: With unevenly distributed amount of yolk

; | ;

BASED ON FOETAL MEMBRANE BASED ON BARRIERS BASED ON FATE OF UTERINE PLACENTA
Yolk sac placenta :Derived from yolk sac & chorion — Epitheliochorial: All attached membranes present " Non deciduate :Uterine placenta not shed
Chorioallantoic : Derived from chorion & allantois —» Syndesmochorial:Uterine epithelium absent — Deciduate : Uterine placenta shed after birth
Chorionic : Derived from mostly chorion —p Endotheliochorial: Uterine epithelium & connective tissue absent L ——p Centradeciduate : Whole placenta absorbed
I—» Haemochorial: Uterine barrier absent
L Haemoendothelial: All barriers except foetal endothelial blood vessel absent




CONCEPT MAP:Ref.CH-4(Page-1)

REPRODUCTIVE HEALTH
v v v v
STRATEGIES BIRTH CONTROL MEDICAL TERMINATION SEXUALLY TRANSMITTED
AMNIOCENTESIS OF PREGNANCY DISEASES
NATURAL METHOD BARRIER METHOD INTRA-UTERINE ORAL STERILISATION —Sexually transmitted
DEVICE ADMINISTRATION
— Periodic Abstinence —»Condoms —»Lipples Loop Pills —» Veneral
—» Withdrawl/ Coitus Interruptus —Diaphragm —» Copper releasing I[UDS Vasect;ny Tube;tomy —»Reproductive Tract infection

I Lactational Amenorrhoea I —pCervical caps

—»Fem shield

L—pVaults

I Hormone releasing ITUDS

v
INFERTILITY
ASSISTED REPRODUCTIVE

TECHNOLOGY (ART)

!

}

IN-VITRO IN-VIVO GAMETE INTRA- INTRA CYTOPLASMIC
FERTILISATION FERTILISATION  FALLOPIAN TRANSFER SPERM INJECTION
(IVF) (GIFT) (ICSI)
|
ZYGOTE INTRA INTRAﬁJTERINE
FALLOPIAN TRANSFER TRANSFER
(ZIFT) (IUT)

! '

INTRA-UTERINE
INSEMINATION
(U

ARTIFICIAL INSEMINATION

Aan



CONCEPT MAP:Ref.CH-4(Page-2) REPRODUCTIVE HEALTH

ASSOCIATEE PROBLEMS AIM TO SOLV]! PROBLEMS STRATAGYES

—pl ack of awareness I— Create awareness —p Strict follow up of legal ban on Amniocentesis

—»Sex related Myth & Misconception —» Sex education —— Follow up of child immunisation

—»Common STDs — Prevention of STDs —— Up-gradation of health care based on reproductive health,

—pPopulation explosion —» Educate fertile couples > Corrective measures of disorder & infertility

—plllegal abortion of foetus I Provide medical facilities 3 Legal right of MTP for due reasons

LbCongenital & acquired infertility —» Manage reproductive disorder L Enhance RCH Programme

L—p» Reduce infertility problem (REPRODUCTIVE & CHILD HEALTH CARE)
v v v v

Creating reproduction related awareness Provide facilities for Sex education at Educate people for social consciousness about safe conception, child birth,
to mankind by Govt. / NGOs reproductively healthy society school level Pre/ Post natal child care, equal opportunities to male/ female child,

importance of population explosion.

POPULATION EXPLOSION
NEED OF STUDYING FACTORS DYETERMINING CAUSES O* INCREASE IN CONSEQ&ENCES OF
HUMAN POPULATION POPULATION GROWTH RATE POPULATION GROWTH OVER POPULATION
»Consequences of uncontrolled population growth — Birth rate(Natality) & Death rate(Mortality) —» Decline in death rate H» Scarcity of space
H»Advantages of small family — Total fertility rate (TFR) — Control of disease —» Shortage of food supply
Hp-Population density & food availability —» Replacement rate (Zero growth rate) I p Reduced infant mortality rate Lp Unemployment & price rise
L ife standard in accordance with overpopulation — Count of active reproductive age — Improved community health I Pollution & energy crisis
LpControl measure to avoid overpopulation L_p Emigration & Imigration rate L Improved agricultural practices L p Eco-degration
“» Population Explosion
CONTR?L MEASURES «
— Education about advantages of controlled child birth Incentive for sterilisation
L3 Legal norms for raising age of marriage Easy availability of contraceptive devices at cheaper rates

L—» Encouraging Family Planning & birth control



CONCEPT MAP:Ref.CH-4(Page-3) BIRTH CONTROL

NATURAL METHOD BARRIER I\YIETHOD CHEI\YIICAL METHOD ORAL ADMH\JISTfATION

(Avoiding chances of fusion of sperm & ova) (Mechanical| device) (Chemicals/ Hormones) Progestogen / Progestogen-Estrogen pills

— Periodic Abstenence : Avoiding coitus during ovulation period. — Spermicidal : tablets, jellies, cream introduced Taken orally daily for 21 days
(Rhythm Period) into vagina before coitus. Inhibits ovulation & implantation

— Coitus Interruptus: Withdrawal of penis from vagina just before — Implant : Hormones like Progesterone/ Progesterone- Alters cervical mucus to prevent
ejaculation of sperm. (Withdrawal Method) Estrogen capsules inserted under skin of fore arm sperm entry

Lp Lactational Amenorrhea : Identified as ‘No Risk Period’ as for long term contraception. Eg.,Saheli(Non-steroidal)

Ovulation is disrupted during intense lactation period. —» Emergency contraception : Progestogen-Estrogen combined/I[UD

applied within 72 hrs. of coitus, effective for treatment of
—» Condom: Rubber/Latex sheath covering penis that obstruct semen ejaculation in vagina unprotected sex, sexual assault.

—» Diaphragm: Tubular rubber sheath fitted into vagina for obstructing sperm entry

- Cervical cap:Rubber nipple fitted into cervix that prevent sperm entry in uterus

I Vault: Hemespheric rubber cap fitted over cervix to restrict sperm entry

9 Fem shield :Polyurethene pouch covering external genetalia to restrict sperm entry

]NTRA-I}I‘ERINE DEVICES SURGICAL METHDD
L[PPLES+LOOP COPPER RéLEASING IUD HORMONE IXZLEASING IUD STERiISATION
Increase ptagocytosis of eg., CuT, Cu7 eg.,Progestasert,Levonorgestrol(LNG-20) (Surgical intervention of blocking gamete transport |[permanently)
sperm within uterus Releases Cu ion that suppress sperm motility ~Make uterus unsuitable for implantation & cervix hostile to sperm. ~ VASECTOMY TUBECTOMY
INFERTILITY In males,portion of Vas deferens In females, portion of
ASSISTED REPRODUCTIVE TECHNOLOGY (ART) blocked by cutting / ligation Fallopian tube
—» IVF (In vitro fertilisation): Fertilisation outside body in similar body condition ,followed by embryo transfer. blocked by cutting / ligation
—» GIFT(Gamete Intra Fallopian transfer): Transfer of sperm &harvested ovum into fallopian tube by Laparoscope Involves transfer of zygote| or embryo in fallopian tube/uterus
—» ICSI (Intra Cytoplasmic sperm Injection) : Sperm directly injected into ovum in-vitro &zygote transferred to uterus. . ZI¥T(Zygote intra fallopian transfer) IY)T(lntra uterine transter)
—» Al (Artificial Insemination):Collected semen of donor(IUI)/ husband(AIH) introduced into uterus of female At 8 blastomere stage More than 8 blastomere stage



CHAPTER- 5 Principles of inheritance and variation
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CHAPTER- 6 Molecular basis of inheritance
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CHAPTER- 7 CONCEPT MAP IN EVOLUTION
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CHAPTER- 8 HUMAN HEALTH AND DISEASE

A state of complete physical, mental and social well being

HEALTH

AFFECTED BY FACTORS

1

GENETIC CAUSE
eg. Sickle cell anaemia

i
LIFE STYLE INFIECRONS
! €g. InTluenza
eg. Obesity 8

COMMON INFECTIOUS DISEASES

REringworins

o plinvror.

Adicrosporum, Trichophyvion, Epider

D1y scaly lesions on
skin scalp.nail. Intense itching.

From soil by using
clothes, towels_ comli
of infected person.

Name of disease

Causal organism Symptoms Transmission
Common cold Rhino virus Nasal congestion &discharge sore | By droplet infection
throat,cough headache for 3 to 7
days
Pneumonia Bacteria- Strepfococcus Alveol1 get filled with By inhaling
pneumoniae fluid problem in respiration fever, | droplets/aerosols
chill, cough. released byinfected
persons,sharing
utensil.
Malaria Protozoa- Plasmodium vivax Chill, high fever recurring every | By female
3-4 days.due to rupture of Anopheles mosquito
RBC Haemozoin released in bite.
blood
Filaria Helminthic worm- Wuchereria Chronic inflammation Of By bite of female

bancrofti, W. malayi

organs specially lower
limbs, genital organs affeected

culex mosquito
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Lymphoid Organs

I
Primary Lymphoid
Organ
1. Bone Marrow
2. Thymus

Function:

Provide
microenvironment

For the development and
Maturation of lymphocyte

Secondary Lymphoid Organ
1. Spleen

2. Lymph Nodes

3. Peyer’s Patch

4. Tonsils

5. Mucosal associated lymphoid
tissue (MALT)

Anction: \

1. Spleen: Filter the microbes from blood
2. Lymph Nodes: Trap the microorganisms

3. Peyer’s Patch: Present in small intestine
and help In the formation of effector celles

4. Tonsils: Trap microbes entering through
Mouth

[ TYPES OF ACQUIRED IMMUNITY ]

|

1
PASSIVE IMMUNITY |

1
ACTVEMMUNTY ) |

- Antibody produced within own body
-itis long lasting

- Does not Cause allergy

- Takes time to activate

- Antibodies transferred from
another individual.

- Not long lasting.

- Sometimes cause allergy
-Provides immediate relief.

QMALT: Traps Microbes /

Types of Immune Response:

Types of Imnmune Response ]

Primary Response

] [ Secondary Response

- Exposure of body to pathogen for first

time
- Of Low Intensity

- Subsequent exposure to same
pathogen
- Response of body is hieghtened

Common allergens
(Substances that cause
allergy
Eg:- Dust,Pollen,Fur
Some foods, some
Chemicals)

Allergy
Symptoms Ways to reduce allergy
Sneezing Antihistamine
Running nose Adrenaline
Steriod

Watery eyes
Itching




| AIDS |

1
[ | ,
| | TRANSMISSION
e DETECTION SYMPTOMS l PREVENTION
SEXUALCONTACT
RETROVIRUS FEVER | WITH INFECTED USE OF STERILE
{H.1Lv} P.C.R PERSON | NEEDLE SURGICAL
-1 S DIARRHOEA INSTRUMENTS
WEIGHT LOSS SYRINGES ETC
OTHERSYMPTOMS | |- TS‘:‘&?I_FE%%?S 3‘[!;
E.LLS.A INCLUDE THE
DISEASES CAUSED BY PROTECTED SEX
THE ACTION OF
EACTION O SHARING INFECTED
WESTERN BOLT VIRUS , FUNGI ETC 1 MEEDLES
COUNSELLING BEFORE
(Confirmatory Test) AMND AFTER THE TEST
n FROM INFECTED
MOTHERTO CHILD M.A.C.O.{ NATIONAL
AIDS CONTROL
ORGANISATION} HAS
STARTED A NUMBER
OF PROGRAMMES
CANCER
1
§ i §
CAUSES DETECTION TREATMENT

IONISING RADIATION URGERY
CHEMICAL eg : TAR BIOPSY AND ADIATION
FROM, CIGARETTS | _[HISTOPATHOLOGIE  [SYSTEMIC:
—

VIRUS - PAPILLOMA CALSTUDY

HEREDITARY C.T, M.R.1, X RAY
PREDISPOSITION

a] CHEMOTHERAPY
b] HORMONTHERAPY
¢] MONOCLONALANTIBODY|

SUPPORTIVE CARE
d) « INTERFERON




DRUGS

PREVENTION

1
TYPES CAUSES WARNING
SIGNS
l DROP IN
ACADEMIC
OPIOIDS: PERFORMANCE
SOURCE PLANT: Papaver somniferum CURIOSITY ABSENCE FROM
eg: MORPHINE; COMMON NAME - JNEEDFOR ADVENTUREp SCHOOL
SMACK {DIACETYLE MORPHINE} EXCITEMENT LACK OF INTEREST
IAFFECTS THE CNS, DEPRESSENT TO ESCAPE FROM DEPRESSION AND
CANNABINOIDS: STRESS FATIGUE
SOURCE PLANT : Cannbis sativa EXPERIMENTATION
COMMON NAME : HASHIS,
CHARAS, GANJA

AFFECTS THE CARDIOVASCULAR
SYSTEM

COCAALKALOID;
SOURCE PLANT: Erythroxylum coca

STIMULATES CNS AND EUPHORIA AND
INCREASE ENERGY

AVOID UNDUE PEER
PRESSURE

EDUCATING AND
COUNSELLING THE
CHILD TO FACE THE
PROBLEMS OF LIFE,
STRESSESAND TO

ACCEPT FAILURES AND
DISAPPOINTMENTS OF
LIFE

LOOKING FOR DANGER
SIGNAL

SEEKING PROFESSIONAL
AND MEDICAL HELP
FORDEADDICTION




CHAPTER- 9 STRATEGIES FOR ENHANCEMENT OF FOOD PRODUCTION

STRATEGIES FOR ENHAMCEMENT

OF FOOD PRODUCTION
¥ Y
M Ds- ti
v METHODs: 1. collectionof || elanT single Cell -
ANIMAL germplasm.evaluationd.cross BREEDING TISSUE CULTURE
BREEDING hybridizationd selection & testing Frotein{SCP)
of recombinants testing release
Ecommercialisstion
MICROPROPAGATION
Y
Spiruling
k4
—
DBIECTIVES WETHODS USED IN: L J SOMATIC
5 poum e HYBRIDISATION
PGrowth . —= 1.MUTATION Methiophiius
— INBREEDIMG causes AREEDING methylotrophus
*oroductivity inbreeding
depression 2 DEVELOPING —
™ Desired BLANTS MERISTEM CULTURE
quality 1.OUTBREEDING S
[ Resistance 2 INTERSPECIFIC INSECT, PESTS. v
i HYBRIDISATIO! -
kideraes AR 3 IMPROVE ACHIEVEMENT Alternate source of —s| SOMACLONAL
Siressamd * 3 ARTIFICIAL QUALITY OF IN: nutrition for animals CULTURE
aclverse INSEMINATION FOOD(BIOFORT and human beings.
environmental et FICATION 1.GREEN
conditions 4 MOET- Multiple ' REVOLUTION
Cwvulation Embryo
Transfer.




CHAPTER- 10 Microbes in human welfare

LAB—Lactic Acid Bacteria

converts milk to curd vitB12 ; i
Chapter 10 Microbes in human welfare.

increazes nutritional quality

Fermented beverage with

& checksdiseaszes .
Socchaoromyces cerevisioe
\ ii
_ : Medicines- Antibiotics like Penicillin
Baking cakes pastriesetc |y DOMESTIC i : R ;
b ™ treats leprosy,Diptheria, Whooping
'y
Socchoromyces carevisioe cough& plague.
oY INDUSTRIES
® 2. Lo *® Chemicals like citric acid, acetic &lactic acid
rionibacterium sharmanii , v ; : :
Propionibacteriu e » Enzymeslike Lipasesiremoves aily
Usedin makingcheese i.e.swiss stains|-Pectinases|clarifies
fort " . ! ;
znd roguefort juice):streptokinase(clot buster)
| Bioactive Molecules e.g.Cyclosparin
Refer fig 10 8onpels6 Alimmunosuppressant) & Statiniblood
terolloverine szentiibi i
5 MICROBES IN HUMAN 3. cholesterollowering agent)(bioprospecting)
Methanogens WELEARE L
(Methonobacteniumigrow SEWAGE ety
T T i ) N o SEWAGE | B
anaerobically on cellulasic TREATMEMT: Re:flow > treatinent
material and produceCO, & H. chart inchapter l
glongwith Methane in Biogas
Secondary
4.| BIOFERTILISER | lUsedin ; treatment
+ " »| STOPSSOIL
(RN 1 I
BIOCONTROL REELUTICN
AGENTS: Examples:
5 Y L
1.8acillus thuringiensis Examples: ORGAMNIC FARMING
2 Trichodermo Mostoc;
Anobaena;
3. Nudlzopolyhedroviruses Azospirillum
{Boculoviruses)




CHAPTER- 12 Biotechnology and its application

CONCEPT MAP OF THE CHAPTER

GMO CROP

i pd =

Tolerant tostress.
Lesz Chemical use.
Beduce post harvest
loss

-6

PEST RESISTANT

PLANTS

BT Cotton

ENA
Interference

1. CrystalProtein
2. Killz Bollwamm

2. dsENA

3. Silencing specific

mBNA

Study Diseases

APPLICATION OF
BIOTECHNOLOGY

¥

TRANSGENIC ANIMALS

MEDICINES &
DIAGNOSIS

¥

Genetically
Engineered
Insuline

Omnlv A & B chain

ETHICAL ISSUE

v

Molecular
Diagnosis

Ez R
ELIZA

GENE Therapy

ADA deffiency.
ADACDNA N

Iymphocyteto
patient.

e

Vaccine Safety

e

Biopiracy

Indian patent bill to verify the
authantication

Biological
Products

GEAC

Venfy safety of
introducing G
oIganism




CHAPTER- 13 Organisms and populations

CONCEPT MAP OF THE CHAPTER

DESERT AQUATIC
{Cactus) (Lotus)
| Microbes || Dlants | Animals \ /
EIOTIC FACTORS | ADAPTATION

ABIOTIC FACTORS
TEMP.
Conformers
a) S nothermm]
b} Emerythenmal
Eezulators
SOIL |
Migration
LIGHT
Hibernation
Suspend
WATER
\ =

*No. of individusls bom / 1000/ vasr
*¥Mo. of individusl expirad] 000 vaar
#inward flow of individuals
outward flow of individuals

/ POPTLATION e
Group of Hggtigfmm:
" individuals P
ORGANIEN
Individusl of
EXPONENTIAL ot
e —— g= ad
dn'dt =1 1-.._,___‘1 INTERACTION ¥
LOCISTIC gl ik
FROWTH
dndt= BEIDE — | 4l COMMENSALISM
E Oma iz banafitad
Mortality Iv. l COMPETITION ——
NE ‘opulation R [ A T B SR
— slensity PARASITISM
muEration (Ons bensfited ather
/N RN
Namlity | | Immigmtion |\ peropapasite || ENDOPARASITE
Extemal Parazita Intamal parasita




CHAPTER- 14 Ecosystem

Ecosystem

Component
*Biotic Component

eg:-Plants,animals,decomposers
*Abiotic Component

eg:-air,water,soil,sunlight

Types
*Terrestial

eg:-forest,grassland,desert,trees
*Man Made
eg:-crop field,aqarium
*Aquatic

eg:-pond,lake,river,ocean

i | i i
Productivity Decompositio Energy Nutrient
n Cycle
[ Steps of Decomposition Cycle ]
e GProsds Prl.m.ary od Fragmentation jj«4 Food Chain s Sedlcmelntary
roductivity ycle Fragmentation-
Detritivores ex-earthworm
break down the detritus by
Net Primary Iy ) ) the digestive process into
Productivity Leaching ed  Food Web ed Gaseous Cycle smaller particles.

el Catabolisms

Mineralisation- Humus is

degraded by microbes
and inorganic nutrients
arereleased.

Leaching-Water
soluble inorganic

nutrients are washed
down into the soil.

/

Catabolism- Baterial and

fungal emzymes degrade

the deritus into inorganic
substances.

HUMIFICATION-
Fomation of humus




PRODUCTIVITY

nhotosvnthesis

—PRIMARY PRODUCTIVITY:

Amount of bio mass produce per unit
area over a time period by plants during

SECONDRY PRODUCTIVITY :

Rate of formation of new organid
matter by consumers.

Gross Primary
Productivity (GPP):

Rate of production
of organic matter
during

hotosynthesis.

Net primary

productivity:
Gross primary
productivity —
respiration loss

GPP-R=NPP

ENERGY FLOW

f
FOOD CHAIN:

LFood and feeding relationship

mong organisms

|
FOOD WEB: Naturally
interconnected fod chains

Detritus food chain

begins with dead organic matter

Grazing food chain
begins with green plants




ENERGY FLOW THROUGH DIFFERENT TROPIC LEVELS

B Froducers B Herbivores g Camivores Excretion
= = =
Solar 4 Chemical > Chermical > Chemical > Death
Energy Energy Energy Energy
in im in
Photosynthesis Organic Food Organic Food Decomposition
- E v w
Body Activities Body Activities Body Activities Heaotk
& 3 E
Heaot

E
Heaot Heat

Energy Flow in an Ecosystem

Energy flow is governed by law of thermodynamics. In each trophic level there is loss of 10 % energy



Ecological succession
GRADUAL AND FAIRLY PREDICTABLE CHANGES IN SPECIES COMPOSITION OF A GIVEN AREA

I
| !

Primary Succession: )
. Secondary Succession:
succesion on bare land. e.g. bare rock or newly

created pond. Takes a very long period of time occurs ff_" e where there L
vegetation earlier. Takes Less time.

Hydrarch succesion in Xearch succesion on bare
water rock

TREES ( CLIMAX ) TREE( CLIMAX )
SHRUBS SHRUBS
SEDGES HERBS

FLOAQTING PLANTS MOSSES
PHYTOPLANKTON LICHEN (PIONEER)
( PIONEER COMMUNITY)




NUTRIENT CYCLE

The movement of nutrient elements through the various components of an ecosystem.

Gasious:
Nitrogen, Carbon & Oxygen cycle.

Reservoir in atmosphere.

Sedimentory:
Sulphur & Phosphorus

Carbon Cycle

5 CO
% ?
d-@- ar&
T ‘f"" ’;ﬁ,
2 . faﬂ“ﬁ z
:}-nllgars._. ae® 5
Starches
2%l%
= an -
??"ﬁa % Fossil
4 2\TF
w2 Fuels
=%

The Phosphorus Cycle

Removal by Crops —

Crop Residue
\fi‘-‘ , Eet?.;nd munurm
= A X rn Fhosphale  punoff o
o~ m goso s m /i fo S'DIIIH Water Body
Phosphate -h;gw;-zf Lt

Added in Fertilizer &_Upfﬂkﬂ of
Phosphate Mineralization of

Inorganic —- -~ Organic Phosphate
Availoble “€——

Phosphate & Fixed Phosphate



CHAPTER- 15 Biodiversity and conservation

Mumber of speckes on Eqrthl. sround
LShaon s/ 78 maximum 5o Tar

dertiled; maivy maons to be
Mentifheod; | Irsects Fhhes amang

Latitudinal Gradients [Least in

poles,high in equatora highest HAATFRRRAE Fungl

MJF“EW In TROPICS, o bnate:
Fibre, Construction
material SPECIES QIVERSITYjnumber ot
Industrizl Products, SPEeCiEs Ina ghien ares B thadr
Bicactive Substances, <t ributional evenness In distribution
Medicine|Blopraspecting]

Patterns GEMETIC DIVERSITY [Mariation,

Narroms
utilitarian

Loss of Biodiversity

¥ International Mational
Habitat Loss
Habitat Fragmentation ) . - —— . _
Hahitat shrﬁ'nhage Convention go, Fipacicl Nationa| Biodiversity PROTECTED AREAS Zoological Parks
Overexploitation /Urhanisation Dirversity|CED) Ric Act 2002 _ Botanical Zarden
Do-eortinctions: Mass extinction Summit 1992 World Mational Parks(=0) Cryopreservation
Invasion of Alien species Summit on Sustainable Mational Bipdiversity, Wild Life Sperm Bank
Pollution e Strategy Action Plan Sanciuariss 448 Sene Bank
Global Climate Change Izhannesburg 2002 Bicsphere

Biodiversity
(Variety & variability among

living organism)

In-sifyjwithin
naturgl habitat]

Due to ditferences In 2llele/zene

ECO L‘:'Gl‘:‘:‘um
WIVMMMMWHM In &0

aysbam adong with thelr Biota.

HOT SPOTS, [Western

Ehats/Eastern Himalaya

Conservation

WsgaAhs Tty
muntrig'..!;%n‘l'ﬁbhil
laind ares sharings.1%
of ghobal blodihversity;
rikrh bn sorwrkesmn lom

Ex-gifyfowtside natungl
habitzt}




Harmful Effects

CHAPTER- 16: Environmental Issues

. . ] 3 2 Fespiratory Problems
Fhysiological disorders § -
—— aintenance of Automobiles
Psychological Disorders o o ' o
: + Reduced Plant ;'Clu\"t"‘a"n.-\':-. i
; = \ E| LIse of lead free petrol and
Y Sound absorbent materials = | _
_)[ Hearing imparity 5 " Diesel
ol Haspital and Schoals E 3 Premature death of plants p
: T R ) s T A Use of catalytic Converters in
Sleepiness’ and Stress o r o .
g Permissible sound level of s 2 Automobiles
) = crackers "
;l Increased Heart Beats o v ;
. | F -
7 3 2 Fixed timing for use of loud 2
_)[ Alters Breathing Pattern speakers E
; y
2 AIR POLLUTION .
.
ectrostatic precipitator
— 1 NOISE POLLUTION e i
i
i ;
Pollutants o ) . W S crubber
{Agents bringing about pollutants) 1 any undesirable change in physical : b el
: .ig_ B = chemical or biokogical characteristics of Gil Particulae T
bicdegradable 2> non biodegradakle = 3 BEsenLs 3 =
ir lamg water and soilwhich  harges the [atter =
s matter S )
’ AT D e J = Maintenance of Automobiles
Radioactive Wastes [
-
A rrey s
Agro Chemicals e 4 S0IL I EURITIES g
POLLUTION POLLUTION . Suspended Soils
4 . BOD-Its importance
Hospital Wastes (& - -
e —  Colloidal materials
\ [ Causes Fish Mortality
’ —] Biodegradable * ,
-wastes € & Nissaly ec i
E-wast A o _ — | Greater BOD more is pollutant 3 Dissolved materials
" Bic-Magnification
el Fecyclablz F -
i gt \ . Shows the presence of drganic matter
Solid wastes ~ Increased concertration of
b 3 L
byl N Biodegadable toxicant at suCcessive i el = oF B e b o e i
; dicates rateo ce of 0. by Microbes e Water
| \ traphic level —y{ IndicAEs rEe ot Upts 2RI e, I e Y el




This enhanced the bitumen's water repellent properties,

increased road life

/

Polvbend mixed with bitumen and used to lav roads

Prepared recvcled modified olastics called oolvbend

Ahmed khan, plastic sac manufacturers

o

Increases the efficiency of production

b

Allows maximumn utilisation of resources

-~

[ Remedy for plastics wastes

&

-

A

Cyclic, zero waste procedure where
waste products of one process are cycled
as nutrients for another process

Organic Farming

Y

Integrated waste water

CASE STUDIES

Phasing out of old

Vehicles

treatment in Acrata

.

Passing this water through marshes for
neutralisation, absorption and
assimilation of pollutants

Conventional sedimentation filtering and A
Chlorine Treatment

Upkeep of this Project FOAM (Friends of
Arcata Marsh)

People's

participation in

conservation of
forest

Bishnois
hugged the
trees and not
allowed the
King’s men to
cut the trees

>L

B —————

Use of Unlead Petrol

and diesel

Use of low sulphur

petrol and diesel

Use of catalytic

converters in vehicles

5 A >
M
y 1
B =
Y i
Steps taken by the Delhi
government to reduce r
Vehicular Air Pollution “,
n
,
E =
.

Application of
stringent pollution
level norms for
pollution




doring . transplants |__ et —"
‘,\ fertilisation —pmduces—b - treat L\*
ums
4 /’ can be used fur__+

used for made up of
| \ u
R join through
T IV ¢
- %
atype of chromosome
™~ o number '\ / / \ pair:wnth pa‘\rs
which are are cells which can now be
have not yet obtained from l
produced yd synthetic biolo
s linked to Is & risk by — ; / \4 ! al
; AN m N
facte&m which \s/a mistake in gametes pr— e were e ‘\ /V databasing genes
diploid (2n) ’\ already only /v
in

caused by

[Down Syndrome] [non-disjunction] \
'\ chromosome number is \ p ry p / —_— evolutionary research

Human Genome

double helix
K homaologous \ T
somatic cells |[#—parsin —
which is twisted into a which are

~
trisomy disorders :‘\ \ \ '
umans have
\ can be ™~ sequenced in
/ N “ :
N ?:f“— karyotype 4—affaﬂﬂaed— {sugar-phosphate backbone} insulin production
golden rice

/ into \
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4—Found in / 15 supercolled in sequence = /
/ \ of /
loci carry \ eq.
determined by / \ consists of -
. ) DNA medicine /T~

/ not present in found in
at specific gives
l ’ - & asdetermined"/a
gE ORI rokaryotes eukaryotes —-—instructiﬂnsfor—-—l' proteins [— by /
P i " used for
SN e
genetic engineering \\) ]

male carries  female carries ’
animals [—eg. —p| Z
l L such as such as are transferred
are different between spacies in
l versions of

/ \ is the observable
expression of \
P M gene therapy | — yseqto— | repair faulty genes

s the combination of \tan be such as
possible ratios ‘_used to ” / ¢ \ / \
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severe
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such as
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