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NOfodern the por ess af formoton oL No (0Td 

Tmelomephosit:-7e poeasf af toncyermatbn o4 lovg ad 

Cyametogensis în Anîmos:- 

The broloUP cal proeK In feh haplo?d d 
es OTE fom feon dlpcio gen ce Ps called gametosene 
Oui) h? pro ces he germanal cell Otgondhds ukderdber 
mtoss and me?o cel OP9sfen due o whfeh haplo9d coh 
ed dornete Ore tormed. 

On the dads 0 bypes of demeks pmete 
nesRo oAded Into tuoo tpes 

) SpemotbgenesPs 2 Ocgeness 

peTMO tO¢enesPs -(Mate gemetgenegis) 
Te proces dL fermotion of Jpem wHNn testes 

s called Spernatcengsis.kurtng h? prhces dermnal co 
Underooes pmresSve ancd mephogerid developmet and the 
ethe pro cesof Jpematoknaris dried mfo 3 prose. 

()Mulp Rrotion phase 
Tn ths phase, prmoy dem cell ond 

hes mtottc. cell divlh'on o pro dute dpermatogosenio na d 
d Sperm mOHher cel 4om éach gem ee)1 herdpre, the 
umber C ploPd dèrinas tei is Me reoge. 



( b) ootHh phose 
n fh¢ phose eoch .therrmeona fn na g ?n, 

due fo ocum ul ati orn o4. nuiene ond épPr anon a 2enofr 
mayerfols In the phoce Spermehdbnfg dovclop ti/ dp 1o 
pmory Spovmtipeytè 4h) 

89Pference between: 
Tmp 

SPermogeneAs 
Male gemee, podu te spem. 

Oogene S 
Pamale gornee produra 

Pfma7y gem (ell Ps respontf prrory gernoeu P reptn 
PbJehhe yormatim of ble fef he pmahim o y 

Spen 

(9Spenaro gen ehr 9s Pnerese cd ed b (9 Ovgenefis s In (TD osed 
by 4 hrtes 

Polqr bodies OTe not formeal. Polar beoveg qve fo rma 

Stomtom joberty to unh |_ StoHS frorm embryeni 

deah levolopmerH up omen op i 
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OMatumahbn phag Aach proy epermatoryte undotgo u Sucegs ue makerton dividon. tie fs+ matraho olivit 
Y Pc toyonn hop/o7o Secondaty Spermadocyte. eoh Spen 0tte fther nderes Pronc) m�hncrton ePAo whfch p 
L our haplo'd deugh 1er colI colec Spermahs. 

wCh p 

ncormaton or matumhbn 0 non-moHPle 
unded Spermahols nto mgture mo+Ple and 40P Sperm atoz 
cwhPch ?s callel ermfodenes?s. SpematWds are qHHached to 
SertolP celIs whPch poifde Aechinent on d Upp©rt,he Spem Hels tranGjer Pnto perm by 10Sînn targe amount O Cytoplaua Condon saton of nucleus and fomatbn o46gelloted to?1AAter mohTa hion or sperm hey are release Pnto cavîty of Sem?nen ubules callec) Spemtnarto) 

Sgnficance of spermortogenes?s 
) prooluee huploRd pemn (n) whfch ferHlë w?th eg9 to pndae dfploPel 2yote ?e(on) 
1) keepshe dome por op (horomarome as în RIprind 3 muHphos n number 0eTm ceW where rle ce!pmdu 16 Sporfm whth re essPnHal b ensune PerHIiZ9HNon proas 
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ruclue 0 Spemm 
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renhkale -Mochond 

-4s1-tetfot 
Axal Plamen-l 

ToT 

ShuctuTE oSpe 

The morpholagicol shructue 0AS pem is tadpole Rhe miews cop?c, motPle and tovered by Cell membrane eo Spon conslt+0p tree moyoypars they rehad , mddle phe ce and toP). 

1) Headthe ontenor and ufder pomt of Spem known as head whfch consist Cytop/a0 , nucleus and achmS ome The Crosome Po cop kd sPruGtre wPch Ps pot of moakfed Cotg? body which pDduee protolyh'c enume oledysn to pentreate he 9g membrore du e#Il2 ohiom. 
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2Mfaldle part Te rddle par+ o{ spamae S nomu then he Sperm 2 

c pa WnYch (onsPs4 mo chordrfa ond cenfo/e. 7he m*OcHOn 
d7o poPde whenea_centt?ole po UPle Pmp0rfrl por} Yn fomahon of spîndlol tibre. dufne clovage procou -O- 

()af The fernal_par o4 spem is tap/_uwhth Ps log 
and lomentous consP¢tneof mimubules an ytoplasa 
oUehn wh cen membranO. he monunch'ono4 tar l Pr 
cTeote 

Suwimmiseu?n forAertli2abon 
yehe movemen anof chon cire chom dunnd 

PDcess of logenes 

The proceSs yomotòn of e Pn Ovary 
s called O0denes Oogenesi Po olled melogameo gen es 

Or-omale gormetode nedis. Dn th°s pvcess primoy genh tet! 
Urbersbe s furthoradueregine devolopmental Stoso oproduce 0 

Ovum-Òm mch Kerm col: ne whole prDees S D4 Dogrenaf- 

s c8mplete under 3 Hapes 

(99Mulhp Wcodon phose:. 
Yhe germtnol eplhellal cell op Ovy urokr 

oes mtoticcoll oliu'ton ture fo pnduce pur dp1o?d Doo 

hPo o m ech erm cell. Th?s phoge 0f devo/oprner to PMc 

Snv mber off 0o gOnfa om gemn al cell R coled mu lHpf_ 

caton phase n his aStae0cgonta tom a dnupWhi'ch s 
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Sta oincro ase 9n re bu accumulatPn) nuHon ts ar 
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dy 

OHher ce/ 67aneleg Ahe DiVA, ANH ,basom o!, chP body Talte oth dip0fd cen are ?mmartme ano pimory Oocye, 
Makoion phose- 

2n the dtape prtmany OCyte Uunakydne Sucrestvo maturation alivihon to poXuce-secondery Ootuio ard Ovo Qurin th2 pocess, yfrs maturernbndAPekm Moftts-LON duPhon to produee wo uNequa) and haplo?d cei pca lled_primaTy bocyte and omales pfrst polor body. 
Tn secenol ofvPson geonadary docyhe Pe turthe dhided by mefos?s- 7 oll aUPon to Prodlee he toee dve od Sroll deconc polar boty, Hon, the d?UPPon uneue whPch foTm smallér polo bedy ond Ova hat moy CoHonh no cytoplasm. Yhe pdar boy afn dPuPaleto poobe HDopo/or bod7e g Pd duccesAive Hevetepomernt-and hey beto- me dedenerate 6yprovdn nuHrhon 

ignReance o Oogeness 
2.0openes?s prooluce hoplo?a ovo whfch qer pP2e bith dperm p oduce Ybk Uh dome numben- crom0 foma roncpl_ denehL makevia! to aprin9 tmouh eg hel to (ontinue the raae 
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90Pn behafour 0Ao (¢opulah'on): 

ree th urfnro?ny feason , uhfrh ?s breeho.a 

for Fmhey retum Ino vater ?n ponais poolk, cWChes e 

OurinhR feason rDg becone hhly oxcPiel cnd 9her I 
Soup to ncroa se e chônces o{ 40r#1i2am. The male 

pmduce (ookiny) douro h Hé help of vocal ofeud fo Hlnau 
femolefYoo when a 4emale frOcomeneoL He mole 
DtHe male mounk on the ba ct fomole Ca clasgind 

her abdomen_ wIh he hep oj copulotory pads. the 
mahne posfh on amale ond fomdle m s olle fMyal 
embro ce or omplexus ThPS múy be confnue for Severol hur 
to e days Yno/ly the fema le pYD ( ¬l0y ecs ?n water On 
whfth male mn dXs choréne_dperrmatcuP or4ertloten. 
he albumin0 us Coat o4 egg abs0 rb woter ond g421 Swets 
p ond he eo arTe StuBoe Hher 9n moss whPch Pe 

ro pabin. 4 Ps protech\e Pn nqtere that pYoHec+ Hhe edg 
pYDm bodenal înyecmfungi Apollutant etc, 
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ory emboyonfC devotopment 

fehilrzah on 
tleavaye./ Sepmenfah'on. 
NMoru/ 

Gostrulo. 

APerhlizan'on: 
In f0gperili2oh'on external hot tekes prace 

Yn awoter The femge troplays es oluing co joulorhbn whr 
th obsor DoHerond afwellS Up to ecele up ̀ pem. hercfore 

+he Jperm dud m and beon fo penHrate 4 mough He extomal 
membrone oF 9g co led heline mermbroge h� penekation 
befns în wore and Out o he body whfch cormplets wPthin 
hof an houn eg tayfng. those edeS wnPh a!S to rereie 
Spee w11 degenevuot ithP na day. Hence the. congeeuhe 
event hat ocius dunne arhliaton ton be desn'bed a 

be tow 

he ypem dupms ond come tn condact with veenine memb 
rane g 
hen the e devetoe, cone o 4o recephUj t anmol pole thro 
ugh whPoh cpenm (an penetraHe Soae uhat Afmcil, Tofséd sma 

Tto 

-- 

Aruchue at the veleline membroe ay eg whreh Pa caled 
ert l 2af on 0r core_O ecep tica. 

3he acmeome O sperm rjeae prolyhc enmyme ca ed Spenn 

H whPch diSsotve He velline mèmbrone. 
Y) A+he dame Hme fe Spem los 94S HP Bnty the, hevd and 
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mfdate por o the spom in enter înto the egy 
5VeHeliin e membrone Ps ce nveriecl. ?nto thA ond touth fer#n, 

0On membrone uwhPth seprale and checks he en*ry a40 

perm dumie erHI2ahbn. 
Hence the uu?+h plas mo membrune Ps pree t TOtolk 

nePde fertlahbn membrone due to whPCh OnPmol P0/e 

0 cot a+ Uppertfode ang vegotal pole to locote o+ lower Sh 

eek 
Svch Serhtizoton gf ege o wh?ch 0turs ufHh only onespe 

Tm Co lled monasp emy 

Pf+eT the enTy O dpeVm 9to fetili 2ah'on membiae the 

e get matTd olevelopirouvO pos obes ond cento 

Such hut teu OE mole gometes în the cyopoim o e Rs 

Called male pn-nueleu! ond he nucleus cf female am ete 

Ps coed temare pD-Nucleud-

(the mole po-nurlour moes Pn (erta?n pot Pn He Cydplam 

OF ondused with {emale D nutteu to form zyoe ahfth 

Ps collec ehilizahin- ond he poth H010wOd male *o nuc)eus 

PS tolee erilí2h on poth 

(1Hente, thë ayoe daelops animol pole, vegetal pole onad ey 

crelent 

he onirol pole Ps dott ond me/arkn pîgmenied, Vege tal 

pole Ps whPte w?th yolk and grey crght Re Vrry Pn co/ou 

(3)he Gnlmoi pole locufes a*upper YPde vegetable poe located 

ot lower Slide and he grey cregent- tocsky us+ Oppo ®e 

pole Of ecephon, 

h) Hente the zygo e pmee unPUh B about t. - Apmm 
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path 

Stoge-T Stage-I 

4Pploroi thDmaronM9 StageZv 
Cenosone 

Soge-rV 

*deaageI Segmentahon+ 

APter 2-3 hours 0 erhli2opan the zyg0te under 

g0es denes 0f SuceKive 
elevel�pmet to p0m cpole anod 

odultgT�e_ 
process Of repeahed mrbhe: odivinom of gs 

Ro odute 
muhice lulor embryo s called Cleavage 

.n wh?Ch zyg01e Ps on Ble iy div ide he whoIe pro c 

Op ee cleovoe 
desenbe uncér fo (lowing sap- 



cleavag-1- 
Yhe prst oleava9e Pr vericol m ewchtdw bes 0prom anmal Polet AP) and possed down o vegetal pli ence he nutleus and tytoposrm ?s rompeIy divided equal_cels which are priuwn as b/ astomore he blasome Oregen le4t an d ight slde eFutme embryo 

de qva g-T 
Second clea voge also jerh'o Pn chvinom pDdute tour dlactmere, he b1astom ers ore also ?ds onho n epla cm, nuceus and p?qmendehon 

C/eavage-T 
Third cleqva ge ?s hon2ortal whsch SBart ofter he hol ong houT q ofecond cleavage Th?rcl e le cva ge pmon Ygh b/g tomere_o unegual $7 2ehe upperpr celi gre Smolley and Jo?gmened calle dimer twhercaslower ouT ce re_lonor alled maommenemeoamere 

Cleqvaqe-7V 
The touTth cleavage leacey pta ce gbout o nute lor o -oeavage .t 1 gls0 erhco Pn dvibboor poduee 16 celSmbryo 0 ut o th em Pqnh blas omere ome. m?cromAre ane Kemoînn9 tromer�-Ue megamei 

kuli 
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ihe fi4th clegvage fs honzontol and pro cluee 32 cell embyyO 9n whf¢h 16 cons ae mfchomere gn d other 6 cell are megamere. A}terAh cleovage, cleavage decome 
frTegla. YhË mPonomer diyider mueh faster thon megome eecaue the_presente of large omoun o yolk uwhick delay he diviion 

AD o HLahloshC 

Gleva 

VP VP 

AP St.Cie 6ve h�od - verhico'divbt 
mComPre 

VP eg am eres P me 
th clecvoe 3Ceauoge 

31-cetl emntryo 
Hori 20tal diviic 

16 cSha gE 
verhcat oivii 
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Morula- 

embryo becon reult resul+ ot megulgr segmena nON, embryo beco e sold nmass of cell and looks 1ke mone or lass mulby frU h 9 called Morulo and the process a4_ fomañon O marl KS Collod moTulanan Anima póle op moryla 7S Compafed a aTge number O} snmall, Biacc and yolESree merornens and Vegeta bole Ps compared os 1aTe, wh9te ond yolc Con tan me Mera 
AP 

mieTomere 

TMeHome V o MOrulq Pn Pro9 
8lasulohon:- 

7hepmceSs a4ormulah'on of bhstul Prom morub 9S called 8lastu/ahon ue o oneual divioon o m Pen mey and meparneves fhere 2s goymer'on 0 emboyon? cav?ty Jn glastraa ?s cqIr 8la8to coo 1h blatocoel contan ofpo d conalging cqTbohy drale and albomen poaluce by b/asb mere that-pode Xutn#on tor develop?ng embwyo and vent the bastul Q om co/l6phnA.Hencehe bastula 4Og9 Coeloblgstal9 that mens ba sto coe/Ps large, centr d Vhang a 
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tostotoet 

Glastrulahion 
Gostruta 9Pnal stoge op easly embryo 

nfc develop mert n 40 anel Hhe proceer o rm ob'on ga 
ula 1Scalleal /ashrulahon T4 ncludes gh'nean+ chun 
9n embroyo suh as: dPyerenHat'on oF LeM transformatng 
monobledWc blastula Into dPplo blastic Aostrul a an eSHa b/ 
hmet hree 2erm 1ayer so th as eetoel erm endo olem 
ond mesoderm 9n pas gjoshrulafont9Ke 

oll0wngevernts are tat@s place in thhe pmce 
0p glastrylahom 

4p bory! 
7he pro cess o Spreadingmiromore oves me 

Mere due to Past rtorhi, divlaom ca l1ed p?boly. eun 
pf boly n?otomere dlude ueter ever megamee Vo cove 
| d1_pois OP VegeBal poe exnept+ yolk p/u�2 
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mbolyl mvag?nahon: 
Another developmerntal Stog e 0 gastru/adon 

STmboly ?n wRe) meso chordal cen go Phuward fom 
Sma eup-groove ond the morin a rey crasënA Onda 
dy beh9nd hesumpte nowchoro. me grooe"puTtherdtle , 
ad Tepraent prmte orchenton cay 7he opentng Op orh 
en tron covsy 9s colled Blasopore. 1he hoss 0A Cel Bulg out 
4hase b/kstopore 47efnaSso he gmcdual condtochon 

fourllp 4om all Hde exert presrure all oer the mas A 
mepamere to om yole piuo. Hence th?s stage « also yOk 

pMug Stagg un'n th 
ventral d wHch ?s calied mvotuhon an embryo clevelop ta 

prwcess endo mad/émol dell'oil ave 

louer Co//ed ectoderm and endoodem n 9astnula.° 

Rotaton 04_embnyo:.

t the tme o4 develop ment of Archedm 
Covty Hhe pace 0f brastocoel Ps Vduce ond ciplqceto antR 
or ode 9n vegetal pole. Hence he gmd ual developmert op énbr 
yo shipt the centre Ggravtty de?na pree to Yotee PnsPale e 
erhli 2ahon membrane therëfore he Embmyo sutny2s an# 

clock wfse In g0 t aust'Archerituongtav?hy upudord 
Armal pole an 8astopole honzontalt y"to pbstefor sPole 
The aTchenteron ovit 

7 
dee/op ?n rmoth where as blastopele 

develope anus în fT6g. Such animal qne alled eutewshn 
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SSangpicance of Gasrulahon 
TntTeosment Pn meabelfe acti v?y Ce ce/ 
Cygarfhokon 0f cell 9ntb voeus byer o pom vordus brpa tgark STHereacment OF morphtgenafis ond elpyerentaion (el. 

PrmaBhon_ep 3 Aerm layer. 
Oteyeentohon pceln P¢ stort ?n blashulg stage where as He 

ectodem and endoden become dehnct9n galtrulo Stage and 
ve fse to well ectabfdhod Aerminal layér. 0uter later o eir 
Pom by m9erdmere ve ye to echclenn whee as Innerlayet 

oF mioo änd mepa mére ve se towo of arehentero) whrh callecd meso endodem. dater on mesOcoYm 2s Sepesade ond goe Rre ectoclem pom em endomeso dermSphHY ng toTfom dorro Surja ce ef mieble Ie he seper aing arargenent ono themselve ?n he fomí of Sheel n betwcen Octoekm ond erdo den hese theeloye pctodeern endod@Tm vnd mesodlenm a 1le pmmosy erninol Ioye, YhesE hYee lgyel deve lop v u orpon o4orval body 

yPale Op femîna layor 
the 4me germfna l /oyej Bcto derm Endo dom mesodemm aTe calel qemira layer. he eni're bocy g 

and 
foclpole ane adut-r s olérwod fom thee throe byu. me varo us thssue cand gon denved pom these germfnal 1ayes ae descnbe cd below: 
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TATE / 

9)Pale 0p. ecto demm;. 
)pfcemi on a 6p?odemol ganc 0f SEN 
SiTe Nervous system Pnoluding braîm Jpinal cOrd ond namt 

3) (arnal Corgl0ge and cat9lage. VPs ceral arha (ongu ttvo, lens, COTnPa ond rehna 0 eyes PRuHary Slond, Ademol glond ond pindat g/eond Nosol 0l4actnsy ep?helia 6 
) Enomel o4 Heeth 

Buccal c9vy ancd fectum. 

iPete Of mes Oderm: 
)erm?s oP skin 

oA+kat des Muculor tisgue. 
(S) Most o the endlo SLoleton melumg noto ehovd , bone and cot 

lage Pn adul 

HéoTtBlood vessel ond Spleen. 
(6) Oenhe 0f teeth, 
6) 6rcreotorH, repnduchve, blo o vaseular sy dem andymphan c 

Sy sem. 
pr-coroum and pleural membron 

Corlex of aderonal lond 
(9 Choro+ 0f eyes 

hFak oP gnodeelenm 
Mucus mem bran e Of erhTe alimenta, ry Canal 

2) Al igESHVe 9/and 

3) ver ard pandéase. 
4 UnaTy Rlodder. 
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DATP 

(C)1mchea, bronch? tong 
6 Mddle loyer Ond ouachon tube 
()ThynPd anc ro-thuyro9d glond, thymus and anlerro r end op ph 

Hy gland 

PoSt embryonle development 
(ovyanegenas?s /0y9anOgenty) 

asrulohion pdcess Ps (omplese în 80 hourS qjHT 

OuP posthon. Posv-99strula developmen Rg coneern wHh des 

Vaton of vomous embryon?c 4%sue s g and orgon fonm hee 

Y germ Jayer. hese phase of devel0pmenPs called rmary 
orgongeny 

7he maPn Chanoes dunng organogeny de a 
Toll ou: 

Notygene s (Format om 0 Notochord) 
NOhogenksis Ps prdeess 0P- tormah'on O4 ngocod 

and 94 pommeel by pollbwng Seps: 
)Noto chord ?s developed Pro m mesdalerm so + Ps mesoclom al n ongin. 

) endomesb denal cell pra en- Pn the m°d- dovsol DOf Ot 
cTchente0n that deperoHe frO M ad/acent mescolem cell. These ce/ porm a s01Po, ytinoc� Md cole getochord 
Dcell become acy/ateal 

4 a ler on ntoa, Sheath ?s developed arDund he Hototho o the duser 1aye of sheath ?S elashc and inner loy et 

Choda 

Gurukul 



AT 

horq }es parolle[ to and juct belou heurglybe verie voThL aler 6n+he noto chord.gradual rep/acea by veribal colum 

Neuretloho Fomah'on op. neuta| tube) 
1e procecs of fommehon Of nerve ch07d R o/1d 

AWeurulanon proress Apter qustrulatton neurtlan'n_po 
Spro ce0d 4s foliows 

(he nervechor develop fvom ectoclenn. co94 is edodormal 

9n ongPn 
he etodlemal coll at arimal pole th/eken to porm neura/ 
plaHe or medullory pl ote. 

3) 7he lgera/ marg?n 0f neUral plote becomos mors hPcker to 

poYm peFHpe pferd neural told 
he neural plae gradually sînk downond forming aoo 

Co llec neUTalroove. 
ue t purher sPnking of neuol plote bo th end of peuTal 

p/aYe meet and jo?N fogether Por the forrmohon of neural ule 

Aen th Evential/y, neupn tUbe seperqtes from ecto clehm 

layer and Sink Inward and iesust belouw the ectodem as 

arimal p0le. 
() he_prort end_neural tobe remPnS Open fOr Shor 4me 

tough an 9perture Ca/le neuro pore. 
( pasfènory the neum tanal commun? coe por Som hme 

wh ahenHewn by aeue 4reeney tanat.neurenHeri 
Cana 

9nlly q Closec tubulo nervaus SyStem s fommed w 

Her on om broM gnd sp9nal co rd. 

uruku! 
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pocecs 0 Pormoton o Neve coro 
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