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Chapter Review

+ Reproduction ic the production of new individuals of the came cpecies; it
keeps a cpecies alive. Two typec: acexval (one parent, no gametes, offcpring
identical clones, by mitocic) and sexual (Ewo gametec fuse, offcpring chow
variation).

* Acexual reproduction in plants: vegetative propagation uces roots, cteme or
leaves. Potato (eyec), ginger (vhizome), Bryophyllum. (plantlets on leaf
edgeg). Artificial methods: cutting (ctem pieces planted), grafting (a twis,
¢cion, joined to a rooted plant, ctock), layering (bent twig buried while
attached: roote grow after 10 to 15 days) and ticcue culture (2 few celle
grown on nutrient medivm). Advantagec: fast, identical good traits,
ceedlecs plants (banana, rose). Dicadvantage: no variation, <o a disease
can kill all.

o Other acexval methods: budding G/earz‘, Hydra: a bud grows, detaches);
cpore formation (Rhizopue, Acpergillvs: cpores in cporangia, cpread by air,
grow in moist warm placec); binary ficcion in anicellular orgamicms. Louie
Pastevr ctudied microbes and chowed they come from other microbes.
Yeact in cugar colution under a microccope chows buds.

o Sexual reproduction: male and female gametec (cperm, egq; pollen and ovule
n ,b/antr] Fuse in Fertilisation to form a zygote. Gametes are formed by
meiosic, which halvee the chromosome number (haploid) ¢o the zygote
restores the full cet (diploid). Humans: 46 chromosomes in body celle, 23 in
each gamete. Meiocic gives variation: with 3 pairc of chromosomes there
are 2x 2x 2= 8§ combinatione [ bead aci‘fvitg}. Variation Ae/,bg’ curvival

when the environment changes.
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o Flower: cepalc [,brofect bud), petale (attract po//inatokd, ctamen (male:
anther makes pollen, filament holde it), ,birﬁ//car,be/ (Female: otigma
receives polfen, ctyle, ovary with ovules). (Jnicexval flowers have only
ctamens or only pistils [,bapaya, cucumber); bisexval have both (hibiccus,
mustard).

o Pollination i¢c trancfer of pollen from anther to ctigma. Self-pollination:
came flower or came plant. Cross-pollination: flower of another plant of
the came cpecies; it gives variation. Agents: wind (//glwt dry pollen, Feathery
ctigma), water, insects (bright, ccented, nectar-rich flowers, cticky
pollen), birde and bats. Pea activity: bagged flowers with anthers removed
gave no pods; flowers allowed pollination gave pods. Night-blooming flowers
are white or [ight for vicibility.

o Fertilication: pollen lande on ctigma and germinates; a pollen tube grows
through the ctyle to the ovule and carries two male gametes; one fuses
with the egg to form the zygote. After fertilication the ovule becomes the
ceed, the ovary becomee the frait, and the zygote becomes the embryo.
Plante that depend on wind make huge amounte of pollen, cince much i¢
wasted (pollen to ceed ratio ic high; Table 11.3), while insect-pollinated
plants make lecc pollen with a more efficient ratio. Seed dispersal by wind
(madar, dandelion), water, animale, explocion.

o Animale: external fertilication (outside the body, in water; fich, froge;
many eqgs, low protection) and internal Fertilisation (ingide Female body;
birde, mammals; fewer €9gs, more pro?‘ect/‘ou} (Table 11.4). Development
can be direct o indirect through [arva (butterfly: e9q, larva, pupa, adult;
frog: egq, tadpole, adult).
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o Human male cystem: tectec (make cperm and testosterone, kept in
ccrotum), vas deferens, glands, urethra, penic. Female cystem: ovaries
(make eggs, oestrogen), fallopian tubes (Fertilisation), utervs [emérya
growc}, vagina. §',berm are small, motife and man Y, e99 < /arge, non-motile
and one per month (Table 11.5). Ovalation: release of an €99 about once in
a cycle. Fertiliced €99 moves to the utervs and implants in the thick lining;
the placenta feeds the embryo. IF no fertilisation, lining breake and leaves
a¢ menstruation (about 28-dey eycle, 3 to 7 days of é/eec//‘ng). XX gives a
girl, XY a boy; Father's cperm decides cex. Pregnancy has three trimectere
(abovt 9 months).

o Health and cociety: adolescence brings puberty (,bhyg’/ca/ changes) but
emotional maturity comes later. Maintain hygiene, balanced diet; breast
milk ic best for infants; mother chould avoid cmoking, alcohol and
medicines without advice. Sexually transemitted infectione (gon orrhoea,
syphilis, herpec, HIV/AIDS) are prevented by condoms. Contraception:
barrier (condom), oral pille (hormonal), TUD (cop,ber-f), curgical
(vm'ectomy, tuéectomy). Abortion ic legal only within rules; prenatal cex
determination i¢c prohibited in India becavse it causes imbalance in cex
ratio. ASHA workers cupport mothers. Seienticts: P. Maheshwari (Father
of Indian Embryology, test-tube fertilisation in plants); Subhach
Mukbhopadhyay (IVF in India); CDRI developed a non-hormonal
contraceptive pill.

Key Terme

Reproduction — Production of new individuals of the came cpeciec.

/k'ex«a/ - One ,bareut, identical o(?:('pring.
Vegetafive /aro,bagatiau - MNew ,a/m»t From root, ctem or leaf.
Grafting — Joining ccion to rosted ctock.
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Budding - Outgrowth detaches ac new organicm.
Spore — Tiny reproductive unit in fungi.

Gamete — Sperm or €99 (haploid).

Meiocis — Division halving chromosome number.
Zygote - Cell formed by gamete fusion.
Pollination — Pollen moves anther to ctigma.
Fertilication — Male and female gamete fusion.
Ovulation — Release of €99 from ovary.
Implantation — Embryo fixing in utervs fining.
Menstruation — Monthly los< of uterine lining.
STT - Infection cpread by cexual contact.
IVF - Fertilication outside éody in lab.

Diagrame [/ Flowcharte
Reprodvction
,Qe/braz/uctiau
I
| |
Acexual Sexual
| |
Vegetative propagation Gametes by meiocis
| |
Budding (yearz‘, Hydra) Fertilication
| |
Spores (Rhizopue) Zygote
| |
Bz'nary ﬂ‘g’r/au Variation
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Flowering plant: pollen to fruit

Pollination on ctigma

l
Pollen tube in ctyle

!

Fertilication in ovule

!

Ovule <eed, ovary fruit

Human reproduction

Sperm meets €99 in fallopian tube

!
Zygofe and em érya

l

Implantation in vierus

!

Foetvs, ¢ months, birth

Self versus Cross pollination

—

Self
» Same flower or plant
- Lecs variation

* Pea, tomato, wheat

\ Mo agent needed

\

—
Cross

+ Different plants
* More variation

* Papaya, maize

\ « Meeds wind, insects
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Remember
o Cross-pollination needs two plants; fertilisation always follsws pollination.

Ovule becomes seed, ovary becomes Fruit. Menstrual cycle abovt 28 days;

ovulation not a/wayg' on day 14.

Revise, Reflect, Refine and Pause and Ponder (with Answers)
Q-1 Q1. Anthers removed: pollen from another plant dusted on ctigma. hich

procecs was ensured?

Ans. The ctep done ic croce-pollination (anthers removed ¢o no
celf-pollination ), which then leads to fertilication; the textbook key
marke (i) Fertilication.

Q.2 Q2. Correct order of ctagec.
Ans. [/fi) Pollination, [/] Pollew. germination on ctigma, 6') Fertification, (',V )
Formation of zygote.

Q-3 Q3. Acsertion: zygote immediately attaches to uterve wall. Reacon: utervs
wall alwaye ready.
Ans. (iv) A ic falce, R ic true. The zyqote First dividec and travels, then
implants after come days; the utervs lining ic prepared by hormones.

Textbook key: (iv).

Q-9 Q4. Why are acexval offcpring identical to parent?
Ans. One parent only and celle divide by mitoci, which copiec the DVA exactly

with no mixing of gametec, <o offcpring are clones.

Q.5 Q5. Why does menstruation ctop in pregnanc y?

Ans. The embryo implants in the thick uterine lining, which ic needed to
nourich it through the placenta; hormones keep the fining, co it ic not
ched.
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Q-6 Q6. Why are night-blooming flowers white or light?
Ans. Pale and white flowerc are more vicible in the dark, co they attract
night ,bo//iz«atorc like mothe and batc.

Q-7 Q7. Why are vegetatively propagated plants more vulnerable to disease?
Ans. They are genetically identical, with wo variation, co a dicease that

affects one can affect all; cexually produced plants vary and come resist.

Q.8 Q5. IF all flowers only celf-pollinated ?
Ans. Genetic divercity would fall over generations cince offcpring resemble the
parent; the population would be less able to adapt to disease or climate

change.

Q-7 Q9. Farmer wantc many identical plants quickly.
Ans. Vegetaﬁve propagation éy cutting, grafting, /agerihg, or tissue culture
(best for large numbers from few cells). They are fast, keep good traits,

and p/autr Flower and fruit cooner.

Q.10 Q10. Pollen in 0, 2.5, 5, 2.5, 10% cugar.

Ans. (i) Hypotheses: pollen germination depends on cugar concentration; come
optimum concentration gives best germination. (ii) Keep came:
Lemperature, pollen cpeciec and amount. time, volume of colution, clide

type, light.

Q.11 Q11. Tomato, wheat, papaya.
Ans. Tomato: celf-pollination (ctamens cover ctigma). Wheat: celf-pollination
(Flowers open after pollination -+ Papaya: croce-pollination (male and

female flowers on different treec).
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Q.12 @12 /4,bp/e orchards, Fig. 11.24.

Ans. (i) Hypothesic: managed bee pollination increases Fruit cet and lowere
Fruit drop. (ii) Parameters: pollination methed, Fruit cetting, fruit drop.
(iii) Place A (natural): fruit cet abovt 26%, fruit drop about 35%; Place
B [éeekeep:‘ng}: Fruit cet about 40%, drop abovt 8%. (iv) Bee pollination
improves yield, <o keeping bees helpe farmers (values read from graph).

Q.13 Q13. Ovulation alwaye on day 147

Ans. Not correct. (1) Cycle length varies (21 to 35 days), co ovulation day
varies; (2) ctrece, illaece and hormones chift it. Day 14 ic only an
average for & 28-day cycle.

Q-14 PP1. Pollen. tube growe through the ctyle; next?
Ans. Fertilication: the tube reaches the ovule and male gamete fucec with the

€94-

Q.15 PP2. Madar and dandelion ceeds.
Ans. Light, hairy ceeds adapted for wind dispersal.

Q.16 PP5. Tnternal fertilication: where did it occur in humane?
Ans. Inside the female body (fallopian tube).

Q.17 PP6. Ravi growing tall, voice cracks.
Ans. Adolescence (puberty).

Q.18 PP?. Period every 28 dayc, last on 5 March.
Ans. Next abovt 2 April (5 March + 28 days).

Q.19 PPS. Chromocomes in human zygote.
Ans. 46 (23 from cperm and 23 from eqg).
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Board Exam Questions (Important)

Q.1 Diferentiate acexval and cexual reproduction.

Ang. Acexual- one parent, no gametes, identical offcpring. Sexual: two gametec

Fuse, variation in oﬁrs’prfhg.

Q-2 Deccribe grafting, cutting and layering.
Ans. Cutting: ctem pieces planted. Grafting: ccion joined to rosted ctock.
Layering: bent twig buried, roots form, then cut.

Q.3 Draw and label parte of a Hower with Functioncs.
Ans. era/ ,brofectc, ,beta/ attracts, ctamen (ant/wer and ﬂ‘/ament} male, ,b/_rz‘f/
(s’t/yma, ctyle, ovary ) Femate.

Q.9 Explain pollination and fertilisation in plants.
Ans. Pollen goes from anther to stigma, pollen tube grows through ctyle, male
gamete fuses with €99 in ovule to form 2ygote; ovule becomes ceed and

ovary becomeg frutt.

Q.5 Why does meiosis help variation 7
Ans. It halvee chromosome number and chuffles chromosome combinatione in

gametes, co each offcpring ic different.

Q.6 Explain the menctrual eycle in chort.
Ans. About 28 days: e9q released, uterine lining thickens; if no fertilication
the lining ic ched ag menstruation.
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T

« ST At Gt % AT ofla I FHT & AE oA HY FAT IHAT &l G TR
a1 (O ieteh, Jaarer T8, Haler THIT Folie, Fags asmersr F) sife cifow
Gz gadAa! ®T JHorarat, Adfd # fafoerarn) |

« UIEql # Sicifien SIieT: FifAah YaEia & o7g, d<il AT U I AT GFEIT getar &1 e[
(377), 3z (Fahe), TTlftherer (adft & faratRY WR UTgw) | ahf3er faferr; weier
(T & gans ST, Herer AT (TR Zgadt AT FATAeT HT o8 aTet Il 42
SArga), gTa errar (AR Fst gt fAgh 7 FoTa, 10-1S foo # o12) slv Saw
Ziaefer (e BN I I FHIee H Glem) | o7 e, 3= 0T JATT, sfferaled
uler (e, ajerra)) | &Ml fafaeraT s, vas AT I Fft e & Th &)
3T et fafean; agpere (A, EISFT: Fhoft a1 AT @it &), Seroy aiatelr
(5193, CIRIeAer: sfiermopensd! # aftcrroy, arg I therd, FH IR R U7 39);
TR el & Blowsa) gF wraR o qgaelar #1 s w7 fg@mr o
ST FGAAGY 3w &) A T & Hee ggageft & wiorar e &

Al TR 77 TR AGT Foareh (YFpTv], ST Ulgur # TaIahor IR afferis)
e & et FadteT aalla &) FoHd NG et I st &, & UL
T geft (rf0e) T & Fifa gowerer & g7 Je (GIfora) a1 7 oy
FHIHT B 46 UGS, TS Faoreh 7 231 srefepslt fosmrerat fafaerar 3ar & 3 et
UGN A 2 x 2 x 2 = & AAeraT (F faaraneny) | ffoear wafaoor sgere ue
Ao & 7 TgrIw &

« gST: FIgIgeT (e B 3gm), UFET (WRIEIeRdT @i SHT), YR (a7 WITHIT
F I, Ydq), THHE/3ieq (ATET: qfdhTIT YRS UG T &, FITT,
T # H1eA1S) | Panlelaft gsu 3 PaeT YhdR AT haeT THHAR (qutar, FRT);
fafetaft 3 z19r (grzeer, =) |
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. YRIETOT WRIHIT I Gldaprar da YRSV T RITAIGR0T &) Ja-URIEoT: 33t IS 21

e ) TGRS SIS % G I 3 gog Iy 5y Ol fAerdt & wRep:
a1 (Fedh & WAV, YHg7 ldam), oo, #le (T2, FEifed, #AHIE aret go,
ferafery wRrrehn), ugft sl FHIES| FER THATHATT: WRITDIST g2Tehe @b o) #
et i@ &<t gRIeToT Bl 2T ysat & et attl I 7 fHeAsT arer g7 I AT godb
ST & & & aifa 135

foTereT: TRTaTRUT AIAHTIT W HPRA ST & WRIIAICIHT gfder I A dteris I
st & 377 @1 % goFa ugardt & T TSI A Herehy JIAeeT S 21 vy &
a1z offsTie sfter, STSTerT TheT SR gawrater Yur SIT &) AT YR faske UG a8 ifeleh
RIATHUT ST § Flah gifdleanier oref s & (RIHVT-sieT srqurar ifee, wmoft
11.3); HIE-WRIET UIgd 5 I §rd & R ggrar 37w F) sffer ghivlar arg
(73R, Rigwoft), &7, &g 7 fazmle A

sigait #: argr favereT (R @ aTeR, et A; Aol Hah; 3iS T, JRYT @A) IR
TR faerer (F1ET SR & 3722 uefl, SaaTerdh ais &, JReT I0F) (arft
11.9) | fasTar e 21 emat gRT sigrer (fAdeft: 3T, &rdl, ©YT, 29w, Agaw: 3T,
dsuier;, aoen) |

T T T TIOT (1] IR 2I2IeeRIT aiile, guvich Iy ), Saledst, T,
HIATI, 191811 FGT I: 37sTery (SiS19, TRgIerar), sisanfastt (faverar), arsrfersr (sor
T aehT), ANfal] gy BIS, FfSefier JIZ Sieiap; SISTO] ST, srarer 37k Wi #Tg T
(It 11.5) | SEITH: =g F AT e 1R ST Hh @il fAvf=d 37T amsifersr
# TR At W F AT QT & ST YUT oY AT It &1 fevvrerT 7 & A W
ZEFT VA % X F werdt & (GT 28 T =g, 3-7 a7 THTd) | XX
STeIT, XY & T67a; foar & SGhI] Tl9T a7 e &) Irsifarer & it Starer
(or3rHaT 9 HIE) |

Notes by Abhichek Siv 72



Chapter 11: Reproduction: How Life Continves
I || - Tiet: st b et &l &

TR 3T FHTST: THeIRIaT 3 Haamesr (e uladsn) giar & ue Saeia
URGFIET §1g H STt &) Tremar R FAferT TER I fove @ AT Al 6T g
T, HT GFI, FET R T FeATE 0T A a2 ek TR FgpA0T (M,
ferwfera, gHier, HIVIAIDS) a3l I A o1d & aifarress: e (F319), 737
aferal (arAleTer), VD (#R-T), oy (F/aaigh) | arsfara fazar & sfaw & o
SR & FIAYS 14T forerfzor g & A ) folar SO faarsar &1 srrem
FTAD] AT B Feraar FRA &1 danfaem: off. FeLR (TRAT syorfagirer &
oT<ieh, UIgUl & UREICA! fa9eT); THTT HFITEATT (717 #H IVF); CDRI T
319-aTHTs7oT IRTIIRNED et fAwfad #i

A Sregract

ST — 379t oTifd & AT ofla s

sretfaes — T A5, AT Al

FIAF gaefar — o7, I 77 U I 777 T
IR — TTAT ) SFgaet I G &S]
Hpolol — IR A9 gipy T oAl

ATy - FHash P TGgA ST IHTS)

gaAR — g1v] AT 3is79] (STII) |

eIt farsietar — VRIS TTAT STelt T qTedT fasTereT)
YaHAT — JIHDI & ATAT I S FHIfNehT]
URTRIT — GRTRIeUT T WRITRIST A aidamar da crer
fAs=rer — 2 3 AT oA HT JordT|
Sietcart — 31T 3 37ST0T 7 #y<F &l

9T — 0T BT T YR H STHATI

TSN — T 43T T AfA (TSt

STI - @3k T I thotal qTEIT AHHTI

IVF — ¥R % §T8T GHRIRITeH # fatvrs]
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3R | AT
ZrC)
oTaTeT
|
|
| Eciciza stfah
FTAe Gorefot Wlﬁw
W@‘;?Z’, ETSRT) f%&laa—
a")avgr(;sa?w) ’:Z??’;?'Ff
I‘ |
st UIgw: URTTHT 3 WeT
aldaTgT U GRTITOT
!
alcdaT H URIFTTICIRT
J
sftcris & favrerer
J

dleris dffer, sisTere wer
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TR-URIEIOT 3 2 UTe <A1 U & &g & fvae giar &1 ofleris after gt #
STETOT TheT| IcATerH <k oHasidT 28 faeT: sisical g 14 s aigh

2NERT, A, Jar¥ HIT FTH-Ar (397 AR)
T.) 9. WITHIT g2T0, % UIe 7 RITaHUT aidebIal vz <o) wla-ft i Jafea
357
3T~ F&T YI-URTAI0T [T T (TRTIhIST garer 2 T-YRTI0T STel), &y STRr favreret
FIT & GrE=qedan geft # (jii) favr=er 29T &1

Y.2 U2, RN T T FH]
g<12- (iii) zramr, (i) aidersr W wREr gigevr, (i) fav=e; (iv) Fadeter a<iarl
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U.3 G3. Sif3IchaT: JIATeT god IR AT & ofg of1aT &1 IRUL: IJHI A Far
d7e &t &)
9T (iv) A 317, R T Faaee] Uee! fafeld 813 FerdlT &, e faatt a1g AT
81T & aifery W gl I dAR gt 81 wrsmgeas geth (v)|

9.9 4. 37ciiias ciaieT & Adla caidh & JaIeT F)?
3= haor U S0 3R JAGSAT fasierst DNA @) Teter giafeift a1ar & gaaan! &1
fR<oT F7gt @, STfeIr Fdfa Fent &t &

U.S TS. a7 3 T FA1 Ihar &7
IT- JuT A2} T TR & AT &I &, &I YR ZIRT I GIOT g7 o TelT =M1RRT;
AT TR &I L IHT &, 37 a8 et fawerdt

7.6 96. I 3 fHerel alel gsq g 7T Eoob FAN7
IJT- The IR gooh 97 IR # 31fA)h R & FAAT U 31T FHaES S IR
RRITHIT FTHOT E &

Y.7 97, 1A dateld urer I8N & ufa sifela Fagarelier @17
IT- O HGAfIF U I FAIT & fafoerar el &y A9 OF ) o19) aF Jeeh! olaT
ThaT 8| e o I gt gley # fafaear o o gl @ 2

7.8 73. A7 A G0 doiel T-URIET H3?

v vifgar gl fafderar s2eft #afa wqfa e st @19f: Jer AT STerary
RIS o Ui 3fcgaoraT ST & gt

9.9 79, foharrat 1 oftg g & FATT yler =fee!

I FHIAF Gaefet: Fcisl, FIFEIT, AR AT FHdh FaelsT (F5 HIAFHIAT T 95T
qle) | 3 I & 370 0T §T IS & 37 Ul oregt ot were )

.00 10. JT & 0, 2.5, S, 7.5, 10% At H U= 35
Y- (i) TRBHHATD: YRIeIHUT ST At FigaT yz 9k & PIS Seqer Higar Fe
ST=TT T &t &1 (i) THIT 35 JIHI, WIFHUT b1 &1la @ HIST, THZ, Eie
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Pl 3ATAdST, Zolgs, dhTeT)

) 511, AT, A, g
I<IT- ZHIET: -V (YohaR qIdHTT hF @b &) | g FT-GRIBI0T (GRIET0T & q1E
97 Ford &) | e ye-wRreror (717 31l FGT Y57 37e7ar Us) W) |

.02 912, AT & §rT, =9 11.24]

g7 (i) URweUTT: FeFa UTeis & WRIVT gger U3 ol 81T 891 377 et Fear
er2amr| (i) Qreret: wRaToT 108l thor 19TeTT, et s7saT] (iii) AT A (Ardhiden):
TeT OT9TAT GIATSTaT 26 %, SISl TI9189T 35%; 1T B (Fedad): Thel oA9Tll
TSI 40%, ST oT9raT 3% | (iv) FeFarsft UmRIor I ey Ft &, I
FeFFH YIS fararalt @ folr cmmsigTaas & (A1 T 3 1) |

.13 T13. gisicapaf oo 149 faar giar &7

ITR- 78 TE w81 (1) = 1 SE 21 I 3S 5T IF agerd! & I s T
et azerar & (2) e, AR SR graAlaT & AT Ter & 1437 fgaT et
28 37 =1k @7 AT F

.19 35-T1t |, 38T H WEAIHT aladT 3 9 & & 3 277
IIT- faraT: Sifeldhl dictis Jan U ad! & 31T TR Faereh SisToy A fAerT &)

9IS T3-3A14 2. 7w FI Bguvft % ster)
IR~ &ooh, ATER ST a7 ZRT GehivfeT & Fgaer g

.16 TH-AI S, AT H SidRa 9= Hgl?
I<I- AGT R o sige (3i=anfestt &)

.17 35-35F 6. I Joft I ofar & @ &, st 22 W 2
Iv- fHenvraesr (Faars) |

.18 Ih-Tl=l 7. A1 7 =% 238 127, g S AT
3T~ TG 91T 2 3ideT (S AT + 28 12a) |
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9.19 I3-31< 8. FIeId oA & JOREA?
I 46 (23 YT I 3R 23 Si=or )

15 v g (Fgaqvr)

9.1 sicifaich ST el crefer H IR

IAT- gfcllaldh: P oleieh, ZIHa SIg), THIT Tl clfaldh: F Fadeh) FT Heras, Fafd
 faforerdr
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