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6. TTORT TS e WU o IUITh 1w (Cave and deep sea adaptation)- & S T & &
2 T 5 HHE I T H, S Aot onf |

7. TEEAA oh SULTh 31Jhe (Desert adaptation)- i 3 F© S 7eIe | @ & IUIH gt
Zl

ATATERYT & STTHR e Sl 1 Seher Sta faee § foreiy Hee @ @ Fifh 39 JhR ITH gia
-6 T Sferalt o s H e firerdt 8
I1gehe H B AT IR 9T ST % YR S SHHIRET A0 §I i 8 | ST a1 bl P ST o
foRaTharTl o HTead § el H STIehe i 31 THe T JI19 Hid -

TeRaTehetTy-

* 319 g1 TIT T BT TR Teh HUE 6 U1 H AT W |

© 3127 T U A o (S F A HiE e e 2 g ?

o 7T 3T TG STl ST, Al a1 STefi uter STerprdt # oft gar g 2

19 71 TR S = Ry Sl € SHifeh I 7 Sfte uet § T o o STehford e 2 1 Seft STt

EMERGENT FLOWER

(AERIAL) %

LAMIN FHOND
& (PLANT BODY)

KR iy~ FLOWER
%‘\R/’ p FLOATING

! ﬁmp} LEAVES

FLOATING
LEAVES

§/—F— — —STEM —
B ‘—ﬁﬁ%arr—”sm w OE
SPONGY e
PETIOLE FLOATING i
# LEAVES —— e e e A NP
% 7 = M T
..g.; e ——— ——
AV -
@ WATER
@ 5 WHORLS OF
) ) SUBMERGED
A LEAVES
FIBROUS —_——
AOOTS AN ...
(MODIFIED
_SUBMERGED BRANCH—
“LEAVES) — ——p ==l
— _PHOTOSYNTHETIC —
ROOTS L

NYMPRAER TRAPA THETST S/ AN

Y fafersr YR & S a8 A B

S - e, wwell § UG T BT 8| SFher St % YR § T fargiensi o T g 21 Sl



TSR] H T & oy Aol § varge o foTu STefered™ 81 © | T 3 fort TR o ad aer 99 9@ g €1 IR
T e T T9H & T TSt % TR H Terie ok I S € | Aol § T o S19rE g 8 1 stal W Ay
Ted BI & | 3 Hoft oreruT e b o H W o foTT v | 3t YR 317 S St # off fergrand aredt
Seft @ 1 ForeTeh 10T & 3 o7t & farg 0 urd €

SYYTH Tl Bl STTU e A1 GiEd # I S| 4¥ne 3 el o weh R R SR H e s o9 &
TER €T § 14 B TH TR H BricrSeres & 10 Sfe St sie (SrHfer) § W FX 5afyid fhar ST g 21
T ST et H At A1 ST ! A doh YRR Ted § | STR 1 @ahe AT ol 1 7 |
STl UTeN | SRIT-oRIT STuT B Hehd § 2

STl i # YR B T FASIR B 81 ey ¥R & aff ani § g e § g 8 iR
FTS Freich STeA=T GeH WIAT § U7 ST & | Ui U, -l B & | Ul H Tl o7 3T B 8 | 3 et
o ST o 37 feshie e & 1 T, quiged ar aRrat # s areebier €t € | Srefta dtedt & gt i o Seri
o 71 39=H (Cuticle) T o It SR @ S 3Rt IR H T T w81 3 el & HRoT Sl qie
St AT # off Ghear qes Sied A B § G B €1 99- FR, B, wefgan, Rierer qor
e anfg |

Tt YR Tl ST S fushell/ e q9m Tl urey S Hm/3mEs # off SIreRoT % STER STgeH
BT 2 | Tl STeqait e/ fEushelt # 919 § Tig o o fore g e 81 & | S=e & oY 395 Jo R 9’
T2 81 § | STATaoT H S+TehT SIS Yo 7 H SUCeH 81T & | S/ 3796 31fE el 387 8 | 31 5t & 3 s
&\ 1, vt el %ell g B ¢, it famied g
2| STg T 31freh Rl B1aT & | T S1feieh oo = R &
ok

T ot Tl STTeuT 1 Ueh & & |

T 1Y HEEI H U S Tt Bt Wier s7eya i
T ST el € 2

Sl & AW - e, fiRfie, foumdt anfa |

qTe o AT - ARTHHT, See, TR S|

T H g aTel SIwq3ii Sl STHfeRad SisArea B
AT AT T &-

(i) 9Tt 1 AT |
(ii) T £ AT T @ |
(iii) PIIR T I Tg-ute |
ST HI 5 9 S S R S TR R ;
1 AT 8, ¢ IO € T @ e S T S
3T R S - 2| Tz 3 9O H ereffera ferd e -
e e L



* $i¢ & Y TEIER TE e =S BId € | T 3 WA F e 7 2
o TTt oo IR U SR H ST 50 e a6 Tt it ST @ | 3 T 10 fo e faer ue U Shfaa
GETE
Tt T BT T T A ST ST e T T shaell @ S T TR fel &7 oo 1 24 o &
o 35 I G LT ST | A AT o A9 3R IR & T H S BH hLA & T 379 IR T A
T T 42°Cioh T Gehell |
* 3T % FaS H HioH Haled el @ | forom aRfefoet & 8 @ wafed WIS 1w S e |
* TEEEA S Ted Ui T W ST § SHfeed @ FehaT 2 |
Sl o A HEES ¥ 3 ATt Ug-utet i o STefefad SiAgat i HrHT S v 8 |
(i) TR =
(iil) T T T T
(iii) &7 & 99 3== A |
T HISATZA! 1 AT G o AT tell § ST o1 At I Uehd T STed 1 Gid i & fow oiifes
qfai 37efd STheT BT & | $Heh foTu Heeerei aradt § sveiferfiae ufard 8 -
o T HIYA, 9T, B0 U TSl BT ST @ S IS S % e Sl G H B HE B 21 -
AT |
o qferEt o At b TRl W Ffefhe, ufat Hiet a1 viesk % w9 & wre o @1 S - A, Feed
T Gl 3T |
o P Uil F Ul HEe gt @ 3R 3 5ot e BT 8 | Y - Hieaw |
o it § Ty g H €Y Td § 39 arsiiedsi FH S g | S - B
S T Sl & 18 Farell S gar H 3ed ¢ 2
P 7o Teft gaT H 320 & | 37 T3 H 334 3 YR H 3 THR % 3TH a1 &
I T 3 &g IFTFEH-
Fie STHeean! woft 81 35 3 3 R H Ty fereand e §-
(i) et § U = & L T BT B
(ii) FET # TR BleT N gowht T |
(iii) 37 TR H TaraTer g & S I & g 9t 31 feherd 2 | S6 ST Sk YR gesh &1 ST
21 S - fererelt, wewerd, sReg HeRdt ST |
uferet § 39 2 SrgEe-
Tt weft et TUR 1 3T ¥ 37h YRR H Srelifearia fergsmd reft S &
(i) 37T SR IR q9T &1 IRad BT |
(ii) 3TITE Ul § SR B & S 38 § e & |
(iii) 1o Wigrett, T qor a9 & i ereft & Foree 3+7eb1 IR goshl & el |




(iv) BHST T IRIHIET IS B1T § | 59 g ol Telt 8 1 3 IS e Y B g W 7 | - T, T,
T, FHIST 791 R (Dove) 3R |
e~

EEETSIRIEAEE
1. goiig o 2-

(M Q)uefra )l (4) el @ firea
2. RS § U S ATl (A S AT S &

(1) (2) FIR (3)Tm= (4) fousbett
3. for=fefan | 9 9o a1 3/ i Bifeu-

(i) TR e dren g |

(ii) &N U worelra dren 2

(iii) TTgT WE 3 39 Soft T 2 |
4. Fereaferfiaet et 3 el <o 1 o e

OECIEIE: R— [ 7Ife B 2 1 (e e/ are)

(ii) STET T oo T 3BT & | (e forsifa <)
5. 3 T 3T yeA-

(i) TR a1 TRt weh STefter Wi o = fefaw 2

(ii) F&ii TR e % ST Forelt Wah S, b1 A1 feafdare, ?

(iii) for=ef a1 9w &I aTeh aegsti & AT aaret |

(iv) FEHRE T ST Goid 7 a1 il ?
6. TR 1 TR 19 o STHR B B2 | o i & 2
7. ST ATATEReT § W aTet Sital b SThad T o fafaw |
8. 32 Y € 7 W o for 3ues 7, Rrg ARy
Wiotere htdl « Tofig o fAsifa o T8 id gu 3Ted U Tfafafy i -
o T A o [T ool SHH 3USTS: 7! &l o |
o TR & Teg U & =41 1 7 iy & |
o TR g H ot o1 wifiess & Sie-8id &M & |
o T: el & 1% ST weAfieeh el i STaeiehT L |
319 fentt e aRRuTe ot = |fed fafaw)




THTE - 2 qefe ST

(dret % fafy= wTT Od 9 &, aret o
ST & SuATRTaT, W % A= YRl @1 SR

TH 37T U & Frferiae % an & SR -

« teft 3 faftrer sTmr U oo

« gYef} T STt ot SufTar

o 1T % FafSre= 1T a1 weT=eRer wd o

HT AT T & 7 & 6 el oy &t & 87 oM S
3R HIF-HIT @Al & ? IR F g 741 Ny A1 2 qobdl 2| TRT B
STQTEgaTT T Tt o AR H ST ST |
o dYeft ¥ fafer Wt o o - O % S @ W & 6
o1 foreren & wiSregatt &l o1qw &= (TR9) | Iuerey febell BIC et
qTET T HIGT QTS H A & 00 e | ST @I [ Gl ST & 9
IETE W T A & Taidh 9 I7 el T § 418 I@Te TR AT 363
EIcE]

foraTeRaTy @ oTTY BT SETS T el & g9 ard| W 8
SUAHAT & TR W Y3, T, T, DI, Fhrd, TEEE, T, 7,
TSR, T, ATee T HreT (TS5 974 ST 81 el & | febeil U iy ar
T Xk WIS b fent quT o fas foredt 7 g o faedt 9 s
Iret AT § 8 A=) [aard & 181 &7 el § | qrd & STy &1 1
&7 el & I aTet AT H LT AT R ?
YT T AEHT AT T8 T+ T FHEET & AT8X &1 AT IR v Sl & |

[eTEITeT &l T 1 TH § 8 Frifer STl &l GaTS dich T &1 AKITE S18 TS R Sl ] X1 1 Fehl

%Iaﬁ?wﬁwﬁgf@a%maw?r%lwﬁ@ﬁﬁ@ﬁa@ﬁﬁﬁ%ﬁmﬁ%@mﬁwa@ﬁap
root) TT e 9 WeR @ 3 & q
PRI I AUATHE S (Adventitious
root) & 2|

Fg a1 (Root System) - &5l &
G % T YAigK WY F due g
EEEEEIRINC I IRCE I (e I e I IR T e
&g (Primary root) &t &| a9 fee
T ST TG B T FBd 87 TS Bl @
RENIREIR IR REAE S R RIRC A
0 Aferdre W= B ;T 78 e
¥ TEE d% S8 ? ¥ e e H A
ST &7




forar e - e TR (BT &) AT FIET I bl T & PTG | 91T Qo H ST A1 Gedt ST bl T@erk
3l T A1 S B | AT BT ST BT & SR T A e {T@rg a1 8| SGRA il #f Tei & 1w [/ &0
HIES o Dl FEIA F 3 |

HT T & ATTH R TR GGAT SR @t 37 8 ? 98 | gerii (root Cap) & &1 Y@ & a4
At dea +ft & 2 et SXamd ge)im (root hairs) €1 STa 3@ 81T & 18 &7 STg 11T &fosrd o 7 8 W) oty
ST & | T T &Il & ¢ 7 i # S SYft el &I 8 HR0T G S & ? ITGH FEAT o I AT bt G 1 A fedh
e g et & 78 FerAifond &

o T drelf 1 9ffir 7 Rem Tl 2

* 378 YT ! HETAAT § Y{H & STt T G auii bl eI i & |

o 575 el & 0T T ORER 1 X STH T[T STOREH T 16 o Fehid &l ekl 8|

EERERIK BRI EEICIR ENESEE E 1
e T (Shoot System) : 78 =1 & 511 & foh 37 % SR 3 FHX AT &1 A1 578 T 21 & | g T 7 iy
Tl AT/ &7 IRUE T Dl Aok TGS & TOT ST T & e AT, SR ST &l 7 47 &7 61 W& § o
I T 7T 8T I 7R 3+7eh 17 $9TH TEE W 3fehdt i |

fQreTeh 9Ty ST bl FHEE X U TSC &Y 1o 1T, ST, O, et T el SRI8 et & 1T & | HTQregatt & qe
ST o TRt AT hres &3 forerdy AT &1 & 7 e fohet W & dtel} & o7y e &7 fveren o7t o & Wiy 6 e 9
e 3 o Tel 81/ U8 (Tree) & AT 21T & S - SN9 | T BT Grelf S ek, T[ATa AT Il § STamaeil el qebiea
o BXit 21 3% 3T (Shrub) F&d & 999 BIE B qrdi
& (Herb) Fed &| 9 gaHTE, qTdd, THIER STfe | A diei &
AL TE AT BN & | HIoS AL 2 qTeqd | G1 & o7 31 &esq a1
STTRET T FSTTETY &I & | 9TTe UTelf o O il Bl &7

feraT ey :

Y IR Free a7 arit & 919 o | U R ar aiqa § 2/3
T e AT+ X T | SR T a7 dae 1 @ 1@ | o/ T & 91y

BT 3 G TIT T MY AL ST H Ie | T ST &l gT=T arat (: | _
et et & o Sal s b @t Rrer/diae 3 | e 4 S .\\ j
& 6 v g Gt Pl 7 et e o @) @ AR el 5 e 1 Wit

feramat % w1 &7 wferggalt & Sox 6 wifta &1 S W foreres e & o a1 # i -aries Aferd art & | 34 Tferdi & gwarg
TS T SR8 T o FHET A1 & JgT Bl & | T ATl & TS ERT ST STt IR T+ & T, T, TRl a1 I
ST T g & | R Fetrd & e drd oot ol i g T &7 Suger e ey qem v & SR & Rifed ard @
B TE &-

o T ST Ue et Tt (T STt 3 €T ) 3BT Heee] e 2 |

o AT SIS RATTRRYT il & el B |
Ut AT STk T -

FfeTegaT & IBT S foh SIMa a AT AveT o SISt IR B T & aT ST bl T Bl &7 5 T o 1 84




[ HRUTETT 87

et % Aree & et fepst T sAmTee W Ae Y| W OX A9 & HRET 1 O Hed & | 9 T 3 & Al 2|
BT T FARITUBe o IRV &1l & | Tt e WYy 2 ST o) o1 ot at &R o6 R FRvenes Werggtt & qiterat &t fob qufg,
U, FOTthereh febl e &7 T it it & quigw 1t &7 aferl o= o el @il 21t &7 aferdi ot & et (Nodes)
R AT & | AT 5 ST § S S Tt 2
IERIGICE

wfregait T TETIT & P U el B ferd w0 e qiert &9 it & & @ §1 afigstt § g i g
afert 1 ETE ST &7 FT S avelt i afert i qesit % & H @it At 8 aRadt % " § T & i 3 urdt a
afcrdt H SRR I o oy SMTassies qioe A JURE Bidl 8 SHITeT gee qierdl @l Sl | 38 SR Te & fob qrei
qferal Ao @1 o SR & S Ovef % for 9o @ e B & AT g | arht & $O AE A A6 Wi b e
U 21T & S - ST, B, 11 2T e ST |

foreres Hferegatt & gB foh o o= el & @Te AT I bl WA & &7 36 Ure Ox T JITd 9l &7 36

feraTT ot T T & 7 FRvees el & qiaral X gU e o foh qieral (titehd & a3l 8| o gierdl e & i

AT O et HearmwT (Photosynthesis) & & | $8 38 ¥R & forg @ &-

SRIEEIN T
6CO, +6H,0 - CH,0O,+60,

o ORTET GRT aTSAS (Transpiration) & fRar &1l 81
T ST T ST qrefi & Fae &1 Tt &1 39 fobam & dYel} % R § Suferd ST, 9t 9ty % &9 F AR
REZUIRGHIE]
[PRIGICE
qREST aTeiteliet o Ueh f3rect! of | Tgaet AT oy J81 afcrdl ard Urd &l U AT &1 =9 & forda! qferdr e &1
ITATTT T3l 2hT oot =g Tewil ol B Tierd] bl ol BT AT W 6 &R 14 & | 4 HE a1e &8 T {3t &l (FRyer
H| TR o ST AT o |1 -J1Y FB g 1 et it 8| I8 AT SiR e o1t ol & it wierd | # Ryt Bie-8ie quf fesi
(Stomata) &I FERIAT § ATeX (AT & | 78 FART G & Teh1aT § Foor febat ST Aney|
o gfert & sae fpar of T Bt §
o aferit % GRT FB TS & B ot BT 8|
g T ST FY :
foreres sfregait & 4 o6 I= AT Sf¥T/ 91T T[eat a1 e & Grei  Fay ST ST & ? IO i JTie 9% H: guT S
THAT & T AT SATHNE 1 811 & ¢ 3HH SRV T H | GReaa! § TR R et e gy e . o 918 &7 aadt
ST AT I EIT & 3T AT &1 GO SR I H a& Sl & | IETex0T - FRogd!, T, Seferdr, e o |
[ERIGICE
Qreteh WTRTeIaTl & B 93 AR & YO Bl q18ehT AT Dl He | T T Jodi H (IUeTed & SR W) fehdil Teh e
% O T AT & BT I & A1 o) aRerat i | et & SR &1 g7 3 ST ah fRrerdh W ST -S1eT & U
feeTe & sfQregatt & S SFerT X3 | ST feexor o STFA el &, &, Gehard T T eha ST T i | 37ef fveres e &
ERRRIEIERECECUR
* §HER (Stamen) I &1 7R SRT BIAT & a1 St (Pistil) ATaT 37T 2 |
o g g7 fferft 81T & ooty weh 21 gog & X T ATaT 3T ST SuRd T & | S - e, e, 3T, STeg oflf |
* GO T4 & I THC Bl & O - g g, T, BT q97 T8 e |




TTeY Od STt T Ua T :
foreres, wiregeTt & aRe=rat & fob TIaT & faere & 9w A &1 T 2 S8l T SR ST W9 & oy
fopT-foret TR T om? @ aciwe & off wgeg @t s RaT drel ud Sl I SR 87 39 HeR & QeI o @
uferegstt o weg & T fopa S foh &R Sftae & drey o Sgali o Srera SuiT & | oMy qea aref & Sudfirar &
a1 &l T |
T T SUATHTT :
foreres, wiferegait § g8 fo 7y o (70 918 @i o eares &7 379 &H &aT-a W &ia & ¢ R & Jresd 8 &1
BT o WYt & ST, T, WSt e, G, T, e, Y&, S, U qaTe, FT, =, X, Ahe), 35 T T e gare
EIERISEE R
foreren-Hferegst & SUFRT & SMER TR GYelf &l aidh HX o (o1 e | aMiehet ot OX rfaad SR & diei &
HYE & T 8-
* IS F&TH & ATl 9rd
* X9 FRT X ATy Ty
o ST o™ et Ay oty
* SAC Tehg! YT 38 & AT 18
© OITIET THT 3T+ YA ard
CIEE IS RIEBISRICE
foreres, FTrEgalt & OO foh SIS AT & ATy Tel & S-S 9rd GRARTT H 7 @M 9eE W A9 &
X Tl GTHT T G TR B SR F3reT 51 Arelt bl G Tt T fob 3 Tt Tel H TaT S 6l - @ 37
* ST * el © STt © FHHT T @ e
SIS, QISTRAY, O, e, T T T &t ATl Grel o) AR T fob 37 9T &l 91 9T Ha Bim & 7
X U R AT T
foreren, wfere & OB o SO ST o TBl & S (HT0T 3 Fger K91 feberdl HTe 21l &7 HThicieh 1 T Healfore 1
FT SR &7 By AT oy Tt &t &2 Q0 e i ared el ot el R R |
CILIEPEEEIE EIRIEE
forar-ea
foreren faregatt & 9B b oty & o 7 e SR 3 (o -fobet veft a1 ST & &7 1 dveli a6t weh g ferAifen
Fa B
qTe &1 AT SUGIT BI ATl AT ST ToT/ITT
1.8%®0 I Are T B T o, T g §

2.

3.
4.
5,

o TR TAHST qUT € 3 ATy W : Frees, SRTEIaT & ST Ahel TUT S8 <1 aTel UTe &l Gl (IR & a7 I8
b SHRCT he! T S8 < ATl Tl ol qebiedl § T 3T &7
o FOATEET T 3T UTE < T FHT ST BRF H AT AT -UT TS o Gre T & | Foael 9rdf & A $amIee IR i




AT ZT T B, 1o oy T 2B o1 -1 ST WeiTae &) g 81l & | Tmaey arelt & &4 a1 oeT BIm & 7
G T ST < o =il o SATIR W veres, Hiore] & 4w Febell & b Sl & & aar-a Wi 8relm 87 el it &1
TTer St et ot ferwetifebse 37 & fersarforer febarm o et &-
* @rE qeTd 3 ATl S=g Food Yielding Animals
* ITE & 1T 9=g Byproduct Yielding Animals
« %@ 9= Working Animall
* §Edh I+ Accessary Animal

foreres wiregait & wmer qeref I aret Sgetl &l P IR B SR g8 o 3o Sl & &7 -4 e gare 9T
GREL

T, 59, TR 6 5, S, AT a9 AR o A, AYAE! § STeS, I 4T g § 370 I 81 & |

T & ATl ST bl T IR A1 AR I8 b 31 SIvqI il | i1 -ahiT ST HTf Blel 87

T ST 6 X9 T hie, YA, A e, BT, HEG 99, 9 Nl IR o aTel g 8| 9iney § % &
TR T H BH T AT BIe 87

¥ gl o I H Gl X | T 57 & Hrd 018 1T & | S - 5T, @, T, ST, S 97 S¢ e |

HET Sl o AR I8 foh $IF-DHI § FeTdeh o & &9 H qUighd &7 qradl & q1eqw 4 frea faberard &
HerEd Sget  foereeer, Sge, M ek, HiEl, &gk qu°
N/ TS T3 BT STANT FATATCTSN H ST /ST e
ERAERIIGIE]

fereres wfergat & aRerat ateh 78 off Te X o o 18 qor o1y
BIveER 1 8 & foreh a1 & &1f S 81t & | 7 T oy T St
% ST T bl & ST BAR o0 BTeRe BN &7 3 Siiq St & AW
ATHYLE O et Xl BU IR aXd BY [Hehy e aid |
Ut 3 FAfT 9T 2T SUTROT U 999
g4 Tt § Wee 81 T & foh 0T B e o1 SR aw | v i
AT & | g T o AT AT b TR TR GEAT S
GRS AT &
THT L & HAT=ROT (Modification of Tap root):
forereh sifSregatt & T, TIOR T el T AT T BN K
F2| I TS & 1 1 39 O S =t 6t S| ferers e, MR
SRINKECEAIC ERENR W IR CRRCIRIECIE ]
frepel & &9 8 qr foh il & A1 Y 9 iR & &
T Goell EAT AT T fusiform ST, TSR 61 &Y HaT
&7 T I &l AT B8 F ! 87 39 T & |
T ST & | S 3 Ao dafed T gl i 3%
EIEERCAECERCEISIEEETR N
HEATHE eI HT ®UROT (Modification of e  Raar FeET
Adventitious roots) .
T et o e e e e A (S
S T 35 SO B S 35 R 0 e o T S 6 T
(Flow diagram) f&ar s w1 8-

(Conical) (Napiform)



v v
LIEEKICREEARIY ST T 37 A & [
(Food storage) (Support & other purposes)
1. @< 91 (Tuberous root) 1. R 9 (Fibrous root)
eg. IHH< eg.
2.7t (Nodulated) 2. 919 (Stilt roots)
eg. A4 eq. "l

3.#< = (Fasciculated) 3. RE A (Climbing root)
eg. TR eg.u

4. #Eg@dR (Monliform) 4. IURTE 4 (Epiphyte root)
eg. Bl eg. ke

5. 3dmN (Annulated) 5. %™ ¥4 (Prop roots)

eg. UHS eg. T

6. Woid! 9o (Parasitic roots)
7. it 91 (Leaf roots)
eg. A« (Bryophyllum)

STET o SUTIXUT & UTeT T 34T AT & |TY 1 | 4T 30! SUANT o Hei ol &I & 7 qRaat & HTedd § Wee H |
TS T < SRI 71 o AR H = 3l ST bl & e 78 AT, ST, O, e, Ot AT & Ferent &1 & | 8T o) e T ol o
HUTIRUT & T~ § arerrg far A 8|
@ &1 ®r=oT (Modification of Stem) : I8 @1 &9 |+ Sd & & o1 {7 & S faspya 2rar 2| freres
wieregett & g8 foh &am 3o T ¥ % o= off 9T 1 87 IR Hl FHIee W 3ifehd i gT T A (o 39 TBR &
SIS UehTa X oh BT Gl ST & | SR HISH o ST & &9 H T 81 & | T o S0 bl Feitifebet 71 & farsiaray a0
ERES

a 1 T
v J v
e Frad G| T
(Sub-aerial) (Underground) (Aerial)
1. FERT (Runner) 1.%=< (tuber) 1.7 (Tendril)
eg. 3T9™ eg. 3 eg. 3
2. &= EIR (Sucker) 2. &< (Rhizome) 2.9ui9 9q (Cladode)
SRIEE eg. AH eg. TERTH
3.4 (Stolon) 3. &%= (Corm) 3. qui &+ (Phylloclade)
eg. €Il eg. Il eg. TNTET
4. sERa (Offset) 4. T2 (Bulb) 4 v e (Bulbil)
eg. fufear eg. @ eg. SRR
5.%<a& (Thorn)
— > Prickle
eg. T
—> Spine
eg. THTE!
—> Thorn
eg.&al



o -SRI (Runner) T 33 & (Sucker) ¥ &7 3T<R &7 & T a9 & I3 al IaTeX0l & | quris quf qer
UITH T & ST TE Dt o1 TT o AT & T &b QU Bl T DX T ST HX18 TT 56 AR & FT AT
&7 T |
gttt & et (Modification of Leaves) :- Gferdl o @fverdl o qrll STt &1 38et STbrd gd ==l J &l 3
Gl & | ST Ot oh T TR 1S TR T STl Qa8 ! oh ST o BT & | Al o GAT=Ro i - &7
TR EROT —— 1> il &9 (Leaf tendril) eg . 13 #eX (Lathyrus)
> quig (Leaf spine) eg. Sl
—> iy (Leaf Scale) eg. Thd
—> uifge (LeafPitcher) eg. Tu=itg
- qut 4 (Leaf bladder) eg. FEgxRar
- Uiwg= (Phyllode) eg. 990
- T 4 (Leaflet Tendril) eg. {eX




Hedieh :
(1) SgferhedId FT-
(1) Ferr feR wTa ST -
(1) T H (2) T | (3)SH (4)T g
(2) BerTieft &1 W S AT 9 -
() qoeA (2)q9 (3) it (4) e
(2) fh T 3t gfid sifse-
(1) e i g %! HETHAT § St U Wi Ad Uit b1 SYFS0T il € |

(3) fraferfiaa & T& e & 11 Wl (V7)) T 7T o 3T (x) TS~
(1) ST dteff =Bt gfey & feor Tt 7 1
(2) T =t (Shrub) 7 |
(43t o 3T w2~
(1) & 9 o e T ?
(2)) ShTST HYeooT & Ut fohey ahrelforen qeref st formfor ahed & 2
(3) TFEY (JHeAT ST I TH IR0 T
(4) W=t o 7 feafigm |
(5) @ 3T 59~
(1) Y-SET T 3T 9T H 3R T HIfQ |
(2) wuferees F1 @ ? I7 Fope! SU=RUT & |
(3) I T i T HifT |
(6) 3T T¥A-
(1) aftrEt & EUROT S e Gfed T |
(2) FHAT T 31T fHTd o ST i Tl T |



THTE - 3

qrel & O 9 IF ThR : STARTR T AR T, I & HIT

WRITOT, o=, i a9 S A AR -

T AT T e A Frrferiad & TR & SRy Enfi-
o IS

o TS} & JoT o MR 3Tl 91 A T31eh ofvisl

o 3TN T T ST 7 3T

o GYe} & gt qoie 7 AR ST B STk T

o TS} %, T T Uit & 13 U1 IeqT i ol fafer faferar
e EIKSICE

o QXTOT  THTET ZIRT STl BT ST+

o ORI 9 9T GRAT0T H S}

o SIS AT & TR

o SIS B TR0

o STl & JHIU & [T HR

U FTE :-

ST 3T & o el Sffa =Te 98 o1e &1 a7 g 2| SO &1 SrT S el bl Sef & Il g =R
gl X T&dt & | ST &1 STt Ed A ol SedfT F AT T U Whicids Siral 1 qawer aery & | o R wehe ar
St 7o ST # 9 A & 99 oI (reproduction) &8 & 1" $Ta: ST | &1 Sfial § daadT gi-iead el 8|

CIEREEE R Eac RN EIPISAERIEIR)

T T Gt AT & 11 T8 ST e Iech T 2l 8|

T Y AA-fHET ST & ST @ & fog S FehHi S8 9o, ST, oo S1EeTd & orad g sfifad ®
T 2| foeg St ot 9l & fe St wfshan aa 2| el S@t S ot Siifad w1 Sfd: S & ar St

e gehfery gt i € T & o R &1 At g dver et S
T 1% ST T BIRT STO G UreT I 81 Sl & qf qod & o &
T AT BT Ul &1 18T el | feddt sy 3 qray Sy arer dveft ot fargrmer
TEAT & B0 I ST &l ST B! 8| 88 d IdT IeldT & & 31 T T
&l IS o Ag9q AHTIa: faaTs ged | 8 UHT 39T &ed & &4l J
e §AT e 2 2|

fora fafer -

% “Torereh Sr=Al G B U G187 6 Gl S e It

I SIS & 7 BT Te o T el 7T & S T, T A1 ot B S 3 o & WA Bt 87

S A1 T -

 QTl} T ST SIQIT & dhvsich H GT9 ST
I el & D.NLA. & e §
TR O T FeT BT & S 9 &
SRIRRICE RIS

o YOI GRT STl T ST, ST
gf& Td ST o A O bl AT A
B 8|

% gah iR foreres Tl a1 8 T8 W BT [ 2y oy -

et STy foreRr gefy e 1o A1 % Sue a8 o 3Tl R1e ST | T 81 Icafy Uehed oiid ZIRT Bl 8|

T T o I AT B ERT g T A S H, | o e o 7 Er Iy g 2 o s a2

XD, AT, T, ST oo Foreh ST S &l STaegehar

e 2 T 3w U 18 forieh i aliet ST 1, =T, STy, Jerelt offe ot & & o1qe S q1eif it Ica el it 2|



37T BH 8 Tl & (o UTE 8 JorTe G Al J@R & et 0

Bare| ERES
1.3 T 1.9 e Fea 87
2. Il e 2. E1.0.TH. 9 Hicl &1 ToTei & 3T 7o 7
AT T - JEI: ITe TeBT BT &Il & - 3. ST g feha R & 2T 87
1. 9 2. 4151 3. @Ued 4., @ 5. w1l
EELE]
frar-wema: 1.1

* 100 m. S § TR 10 g. =i &l e |

* U @il § 34 g &l 20 ml. Weh IqH Ueh gl AT q19s eifery |

* QLTS & P Dl &8 § Feh BT (hd] T4 W WU

« 1 7 &7 € qERT e 9 F Had ol T & &g T e 9d TR &R fad (T

» Fewesil &l TR & WS BT Heq oy |

gge Budding- 59 fham-aag § geresii § e w e usdr & & § & U Sifeme & ofR +ff 81é-
BT T et T & ST Ceeht (U bITSIT F ST &1 ST & 7R U 4 918 &1 9 <0t & | T U SIS oyt 7
ERIEIGIR]

A oft -
RIS § HlodT Fet a1 gad e & weras e 8| 39 Hfedt B + T H - AT, T8 2 F

T YHR FT RIS T T BT g oy I & SR

T 1 7 e 21 5 A A e A 4 e s o 31 [T 0 S |
ST Udh sk Il H T8 AT & | T JoR et (R ST ST o TX '%%Wa—'ﬂﬁwwiﬁ(@ﬁ:ﬁ
& e &1t 1 Sfta o & § Sfa ATo Xt & S 7o # 9Ryuf &t 2| %Wm-%wwwwé’rw%y

ST Sporogenesis
foraT-ema 1 1.2 Sl

o B U o U THe Bl e § (311 R S8, 79 T $ER T |
o A A FRT TS Bl e B (HIer S|
o U U T8 & NeT0T Bl § Repre Hitory |

I [ohAT-HATY & Ueh BT b H&T0T H Iael f 39 @
A F &, died § X s usd & A Het (B2 ) & Fach Kﬁﬁ X
|

ST (rgiera) €1 & fmfofa dvet S e, A e
Tl TS 6 UK &I S qTET STar & | Semopeee &
HIATA: G Al ot et & iR Brer-sret
et Terrel aBr Fa i i & R A1 o1 Spore FE 4 B s B 6

-
|
!



& | ISy 3 FRT 3T HIeT 8T AT Bt & forgd wicigpet aRRferd § oft 18 &1fe 781 8rcll 21 3 37 &b 8Id & b arg
BT ST FhIUI GX-GR e BIell & | STt TRIATral H TeTet 81 T SIS 6T S el e SITell & T IHeh HITR bl
FHITDIT TS AT [Feheteht e X T STeht (U & ST i 4 1 81 A 8|
Tueq (Fragmentation)
fopaT-wea 1.3
o Ferelt 3T STefa e ForenT e T8 &1 TS &a 1 8T e dvq o AT a0 8 S8Y $B T U i -
* Ueh &I1E8 X U AT &l dg @ |
« 7 AT R eIt a1 Ueh 98 ST & e 1Rt & 3 21t |
« LS oh T TES BT JET0 it |
o T ST TGS T3 H (a3 Feh T& 2T Fedl & 7

Feweslt & e R wrEirmey (Raw o) § @ed fearg 3a1 8| o ger iR foet &ror & 7 a1 a1 § afess
The! § T 81 ST 8- B & & S - 79 Feid GUE 370 T gT AT 36T - ST T SiT 71T ST IR 28I & - & e
FX QU1 T4 31T (Spirogyra) & S ST & SR HHT S AT9 HIAT & | AT H 56 Tebr B At (1eh 1 J%g Hael
(regeneration ) & & | J6g Ha 98 07 & foreh GRT 11 379 1T U | bl o & 9T &2t 2 |

firg FifereT

T -

ST ST HHGE e TS gl
T AIZEITT ZIRT T+ &1 & | 3 e
ST AT SR ST g AT & a7t
gl

foamota faeg-
FIT HRT & T HIGH TG & QT STBIT
far@ue (Fission) ST SHaTY et T & T 2T S @ 2

TH HIRMG At 7 e St o | fafer & - & ey,
TEHIGH AT T AT T BT i1 ot STHTET, IRTHITRrE, o s | 781 Ua It st Srqwt a7 3fe
faferer 3 ey €| foreves AT <1 weh & 2T 8-

1.f&@ved - (Binary fission)

2.9g@vsA- (Multiple fission)
feaue farvm -

S ST @r 3 fafer gRT s Sty et 7 wegef o 1 € & SRR st 7 frerr g 81 S uw
FIFEHT T LR Ii& FX IRGF &1 1 2| 36 A18 Hwsidb (nucleus) THYE- [T 1 AZATEE (mitosis) GRT AT




A Hafd sl (daughter nuclei) ¥ &2 ST & | ofd § &I 5
(Cytoplasm) @1 st &1 SRR 91T # fIo7e 21 ST 81 36 Wb &
wafa st (daughter organism) @ Sefy Bt & Tom Tds § Us-
e HaTfel dovsich AT 9T IS BT 8| 58 Feb qt T DA et
7 feme faft aRT STl S 81T & | 51 - Sfiay]

JgaueH (Multiple Fission):-

5 YHR & [AHOH T @S &I SIS T T o
(Sporulation) Tifies St +ff Fed & | Sta & afcget TRRerfert &
TH P G S0 T8 HIAGET T HN AR SR TE HEI AT Hl
fmfor axa & o get o R (Cyst) #4211 36 381 & I 5@

TR-aR fae1ford 21T 81 26 TR 5 Ble-BIE Tafd dwsdi § [
B 1 & 39 418 &9 s S AT
W??ﬁ@?ﬁm@'ﬂwqwlﬁwdl%l%?ﬂdl?l T Bl e 3 o 35 St SR 6 e A
SIS a1 (Sporele) F&d & STt TR % wftes T gel e Sl & ST ey e v 1 14 ot ey
WWW@%{W&@MWMW GIERRCIEIRICEICIR .
ST, AT SRTEE S | oFT: E STl BT ST e 2

CRIEGEER
1. Reh Tt 1 g aiforg-
a.f=eH. ... fafer & ot sm= & 8

d.asf......... FHIfSrrT st § e fafer gry e s BT |
2. 3T T &l SiT-di | [l s | febeet ar faferat & wemg § quie asifong |
3. SgEUEH T4 {3 ¥ us ot 9153?

4. RIS & o ST ST+ fafer gy =it Brar &7

TR -

foraT-waa 1.4

e AT AT THb! HTE T (RIS I | T S F 7Tl [STaTS & 7

AT 1 BIS-BIS THE! H 3 FhR BT (e HH H 1 7€ &1 IR FBH T 2|

o O B o P et o T R e | v () T e s o e e e ey e e g e



@ | T -

« ST 8 R oo Tt i €19 Ay wRa et e AR | e <y s | A WA AT qdf S StfeienT:
PTS F T 99 | qreT & BT & ST 9Ty A7 A S e Aol
BT 7 & Rt & e 7o o7 R 2 e 2| FX T I Ao SR & &1 a1 &1 o
BRI FAT 15 S, T, AT, e, A, RIS a7
R SEIECRIE]

« 3 PB THS! H 36 TBR HICY 36 7cies H 7 & B U Uil 3a9q &7

« ST qfeT o WET AT STRT ATl & B The I |

* QT THE! o T [ &l ST H Gt AT YT ST G5B [&711 e ITehT el abitorg |

« BT | THS! 1 gieg Bl & 4T 74T gferal e 8|

« ST ST SreTuit & &7 Forehed fveprer |ahat & |

- e STl ST % ST H1iadh Fae T § gd I [ohar-dely dedl § g9 § 0y O e
fare |
TR Ja e -

FITe FH SR T &l 7 st & Fore o are & iR &1 €1 % T 3 faerT ua aRafia g
T 1Y &1 ST & ST 3 e U1 & &1 &Y BIdT & SR W= &Y & e AT9 el 8|

I T GIRT ST JEA: &1 Feh 1 &Il &

(IEIRCERIREEEE]

2. FHH HI1GH ST
oThfaa itk 5ad= (Natural Vegetative Propagation):-

qTEr 3 Tt T & ST 319 AT e (bud ) il & 3R a8 qRaa S qaeeh qreT ave @ &9 4 Sias
AT AT & T I AT Hl13e TAE Ho & | 37 Teh BT Hl19eh TaE 37, T, Tl GRT Brar &
(i) St a1 FrfdraR wa = (Vegetative propagation by roots)
foraT-eg -

fereres 35w U drT a1 T BT &R Sary fores 9rd &1 § 7 I BaR Il el GRT =14 9rd el ard

2

B Ul & AT+ T Y - SSfern (dahalia), @< (Sweet potato) H @Ter aaTef & STt dfed
B S & 3 WY o1 e (tuberous) &1 ST & | THT SE1 § 311 Saeent<ies dieenrd a1 31 (buds) T8 STt & |

S TR 5 $1 icrebra (1) & Tefigert RIe et oIl &1 9 |y ofy oyt

2l ST (Tap root) &l & fog 39
(ii) T R T A€ (Vegetative propagation by stem)- | srqeenfve siwed off o€ it 81 Rred I
T H i FaH P 3 R & BT | HIAHT TR FT N & 5 AT & 9

(1) g T &R &% 94 (Vegetative Propagation by ST 1T ey & fereet &1 el 21

Sub aerial stems)



(2) T SR T &R &I T4 (Vegetative Propagation by underground modified stems)
1. UET T SR A T -
foran-fafer -
foreres =2t 1 &, gRIAT, WErSal & il & femrd gy ferer
HL- FO drd, O - O, GEIT, ARGl & a1 § 91 g e
ST 8| 3 TG, S STTeh GTelf & T Bl A Uref & &9 § fasbrea ol .
ST 2| 3 arelt & o1 e Qe feepatt & ar fafi weer & feaperc 2|
S - LY O gt % S-S O & Ted o e § o a8
SO HicTehT § ST S Gl & e qT ATFEY A1 =il & HW
Frepera 21 T8 H1iEs ST &l SURYEN (runner) & (mint) R
TARTSRAT 7 fT:S[R (Suckers) T 3 G F g & TR &
19 T et X ZAY 918 bl o 3l 8|
=41 Yo THaT (Jasmine) % JEI T4 fufkedr ot
ST @ JETRa! (Offsets) H @i Fad+ &RT & 74 did &
BRI
= (2) gfFT FUTART a R FAE qadT (Vegetative
fﬁ%\, ) Wﬁmw Propagation by underground modified stems-
o SREIRCECE] o fafar-
foreres =il & T& a1 o6 Grd ot e Sy fordes a i
% AT & € T AR R, AT T AT % &9 G A
g7

1 Qe H @y He & R AT o S 81 S
2, 99 9T (Potato) & &% (tubers) oTaXd, %, B, &l
M & Y= (rhizome) @S, T&YH, HHET A1TS & Aeh dha
(bulb) R (Saffron) = (Kachalu) wifesieE mwﬁmwgﬁr
(gladioles) aTfE % avda (Corm) S| I 3l FER & AIRG T ORIl 61 Bl GrmaeeT § 02 & & SK
S 11N (perennial) GTeT FreTaRR 7Y ST & | argget TRRAfT § 3 Sl a4 § oe araai (aerial) g
(short) e 31Tl &1 ¥ 731 O 3 X T 919 a1 | 36 9K ®aT=aa
T &RT HI14 T o e &d 3Tieh 74 4Te Ica &l 1 2 |

AEAu-

qffT a1 T el H @ ger dfed 2N &
HR 3¢ A AU HISH g @Il & &9 F
AT AT &, T O Tolac] urei & &9 7 |




(iiii) afxrat s @i 99 (Vegetative propagation by Leaves)-

5o 9O

Sicd®  (Rhizome) (Coram: ) T H (buIb

Tora-farfer :-foreres weh T OhemTe AT SFSIaT &l o e el ! o ST e i -
g 1 . T ST TG ol ORIl ol [T &l T & ST &7

2. 7 39 B AN H &4 § <@ [ faars aare?

3. STt & il T I8 S U § AT deh Ueh 19
et M H T 97

4. T-TR T a1e T8t | W@ O3l & gl ([ 0% 4T [e’ms
are?

STAfthe &l il Jiad SR TeER (Succulant) 2 &l
zq% [ (border) W @ (notches) it &l &1 @/l #
TS T8 (adventitious roots) HI9E &l &1 5 ¥ qferal o
9% (parent plant) a1 e 918 & faer B 9 ) fR wift & a9
&l W1 & HISE HITBIG (44 Bl T3 GrdT I 5T+ 3T & 3R F 747 9reT (parent plant) & frerT 2e e guf
Sffel T &R HebelT € |
T AR AT -

AT T SIDT Th(Ih B4 TTGT DI AMBRT HE T8 ST TP & G 7 =Aed §Y AT TIHel

aRRafET § Se et & 98, a9 7 oo & 99 9l Rl &1 € S € W 99 SRTETH dX dTel e, AT, S
AT AT T & T T I FX H 3Tieh i qlieh! § i1 TAEHT T FANT S § S TH J H19 Fad
AN A & | 39 THR & it SR Farg] derTet a1 drgeard R axd 8|
fora farfyr-

HET ¥ T X & G a7 BT HI GG H FH0T AT 7 @ & w4 3R for [fy g wim &l
T RT3 U1 faemt oy S 8|

P HI1UE Ja4 T 4 THR B8 -

1. &eH T Cutting

2. JE AT Layering

3.9 Grafting

4. T 994+ Tissue culture
Fe™ T Cutting

HAH T I BT T B G 1 T Fafer &1 39 Fafer grr e A & et ot el 71 S, i




TR afcrll & el @ ‘B’ FEd &l T FH HO AT |
TR T e AT 309 off Stferds il &1 daelt 81 39 i §
P55 qAQIAT q19d HIerhIa AT qierdi ol IuRTT JATaeTeh
B TR AT | TH ST BT Seeh 419 9 1T et dred
g A AT ST 9T (loosesoil) H fower e 2|

B 6 A1E HoH q HTEATD e Heat b
ST & | 36 a1 q199 BIcTBrall | IRIE et ST & | 3R
5 TG U Hor™ S8t 7R faehfr 2l 19 Teff bl 9 gait
SIIEY
2. G T Layering

= fafer g e Hareis § STk 41 o1 81 Ueh et
H T fedl 7 Tar 37 81 FF e 918 § o7 o et -
FXd 2| B AT a1e aman & 39 g R 7 STt e ot A 2|
TEALATT 58 ST GTd & ST X &l & GIR T8 TS T4 U1e GRT faabierd
BT & | 3T S T Fet, O, g, T & femar s 8|

= Wy e -

o diveft o epfcres i Harei T8t &I, T
&I A7 Al ERT &I & 3 3761 A &l
TN & HH & § off 72 dig I al
ST | ST ST % ST T The, ST &t
TSl & IS Herd &Y § T4 AT & |

3. uuT Grafting-
31 T o ST | Hew b A0 AT A S8 7 (grafting) e & | $9H T T8 & a1 | 388 4rd & at
Bl HICH (et Th-3a8 4 918 od & Fererar s et 98 9 § i
TS TECT & I/ Wh AT (stock) FEA | HUL STRT Srefq aifeset O 1 o
ST I UTE T T TRt 9reT &6 (IR YT & o @6 (stock) #
fthe fopaT SITaT &1 I aw a1 faie (scion) & & | STEmT &t arl
Tl A7 T AsTs 541 fafer § aifed ofR I=1a foedt & e (g
oY) T AR R & | 39 J6R & AR 3 T 91 e SR I+ fohe &
Bl & ST STUEEha AT4H Fel-F ad & | 39 TBR &l I HI1aH T8
EIEEINENICINRIERIE IR ER IR

&TH Scion




HEAYUf aTd-

o ( — « AT § Y 9 & (Stock and scion) &1 e
‘ 5 YR & & (e &l % 78T (Cambium) TH-TR &
e TS | @ i IT & THT et 9 TeT
(Cambium) faeié & & |

T AT ST AR & & fehar ST anfe |

« e 3TIX FHeTH b TTEEA b AT S HIH T STER TG
I & T AT § P B 1T I & o1 GIT b TET BT
W & el qTaT 8|

4. FaF qa4 Tissue culture

T HE 1T ST HTSTY e Il & | 3Teh QT o JeraTanal, e, TauTTy onfe S &
e Fcieh &1 T febm ST 81 39 fafer & ueh T Aifed 9 & St A § S & Ueh Bl TheT HIedt AAT X
f&ar ST 8| R 30 &ad & The @I (hdl USifedr § W@ dives 9ard (nutrient matter) & =ie § @1 ST 2|
ST Reafadr arafq Sferd qrowm, sear onfe 7 gia &% I8 S & Zhel U SrEied U 9+ Sar & ord erd
Callus F&T &1 38 S Bl R ST AT g TERT § 1T ST 81 e & Ueh BIC 91T 1 Joeh X 37 AT §
@ T ST & S 9@ (plant let) 3 fasies @1 4Ra & &1 39 Planlets i o e a1 et § wfoifta & far
ST & | I SEAT X & B T 18 & HTaTeh J9%h, T+ Ure 7 feRad &1 1 & ST 379 ST Urd o & 91 &I
gl

o)
\——J Waﬁ-
ERRRCCIO] J— HGH TIEH GRT I GrY ATAiereh
S GRT Jae+ ® Y S 9T % A &1 8
TR Ha = & fafir= eirw-
o Fiwé= wey I@EA Production of Seed less Plants- 51 - 3, g, TR, &, o1, =11, 28, I,
TARTSAT, ToTd |

o  3fter %o ud % Early Flowering and Fruits.
*  UTET IUTE ol FET AT |
o T FPATIIEHAT AT T AT AR FAT|
o i YOIt F1 TRET Preservation of desired character of plants -
-
T aXer & ot freny off 8| &l aR-9R U & YR & 0T & A9l H e oA F I A
TR & STIHerT i et dIX-dX e &1 Al & 58 T HAAR N A 8| T &er T T Rrefy empar o
-2 A B ST & | 3 F T 7 ST 191k [T =1 811 & 0T €1 Bl &



Yoo o T9-
1. Tk Fei= & AT T qHEr & 2 Ha [ty
2. Tt FE o HehR o el H BT e ?

3. FE T} &1 I o5 FoTT & 1T Faef T ST T o rerT 87

4. R Tt r g it
. T BB FEATH B
b. T+ Ud AU ST R fafar gl
Croeeeeeeeeeeeeere S Gt Erar & fore i A Y S e B & AT AN & R ?
d. AT R 1 IO febarT STTerT & AT otely & S {3 R e &
wel faremer givo-

5. 1. afkrt gRT I T BraT 2-
(@)Gamd  (b)HFRT  (c)IEH ()G H
2. T, ZIXT 1T T BT S -
(@)EATH  (b)s®H  (c)aT=IH  (d) S
3. F T BT & -
(@)F ¥ (b)TAHH (c)THTXHF  (d)TdH
4, Fak % I P STt ot arftier: AR a A # -
(a)Fid  (b)FMHE (c)dEm  (d)FewRfrd
6. FIRIE Ta8 & BIS A1 ATH T BT Ja139 ?

SINEASEE
AR T TR ?

AT ST, ST ot e farfer & ot 1 Porer fofvT srerfiq w12 SR A1aT 71T @1 21 9% wd H7aT ST STefT- 31T
YR & D! (gamates) F I &l &1 T e U HISE AT 81T &1 T’ e Tad (mobile) 3R #1eT
e ST (nonmobile) BT #| X J7a SR & HTo! BIeT 3 G § 90 @R 81 & oI ST Fed | foheg wraT
T ST | T8I TUT TEAT § T a7 3T TT &+ SITY] AT (ovum) Hed &1 X 0 T HIST J7eh & T Il & 36
forar &1 e 1 fertilization @& 2| (= & qeaTq U HIfM6ra TaT @t i 2ar & & g7 a1 Zygote
e 3| 781 e o oo 21 3 ok v vt B e & o o e w9 & o A 2 ) v

qTeHT § STHIIA: W o¥e &l eldT & |
qTeyt H SRR T -
fora-fafer -
fQrersh BT & o9 & fob-
o G127 T STTeR e ST DI AT 27
o G & e T ST BI-BIT T &7
© O H Uh{ei T 1T & FT &I feivT?
* B UTET & I T8 FHT, TS, AHIER T (I8 0 7

STfreRter I qreat (Gt aTed ) F et AT g7 &1 I A9 ST AN &I 2, FiTeh IS | & S ST S

AT



BN & 1 S fhar & ST B

TS QA g & [aF T (T[T
T fohet OTe & I T 2T & 3 1 g &9 9 IR A (@ ol 8-

(1) s
(2)5w
(3)gHT
(4) SmarT
7o Ue fEde ST 978 o U9 ool Ueh aie & GeTgeh i ST &1 & T 68 Tahd & (% I W19 ST+ 8§ HeTaal H&
Bl
o ST & a7 S T 3 A 5 3 R R B HEAYUT AT T T 7T-

faff a1 bisexual a1 harma frodite STt et @94
fIgre & a1 Us 99T § Hraterd §9 § THHT 81 8| B8
ot fEfeift st faQ oot ue @ & aw =X A Amr
T Bl ST HAAT & | T ST b (&I &I & TS
forelt Us T § 99 qe BATHS TR IR HATHS HIET
AT &1 R & S HIS& 81 81 qd a0 e S A
THT Tl Bl qrT|

* T TP B1 & HRUT I AT H HeTde & 8|
Gftw 39 4 g9 & ok F QU =wh T T ST
JoER (JHT) Fedl & S e § U A1 S § AU Bl
| T ST Tk HTET ST ST TR AT T e &
Forest ot @ &ffof ot Seafer Bt | For 9ot & ek & e
3T BIAT & A - T T ST a7 I TaRferiy a7 S
ST ST 81T - 7 AIGT S+ 37 AT IwATeHIT AT G,
TR ot gt § rg oft 9 o7 8T 81 & 9 gw g
FET AT 2|
T QT o7 1 =T

ST ST o g7 U &Y €301 GRT A & g1 81 8| 39 €o i g 41 (Pedicel) & &1 37 & gok au¢ RR &1
guITae 1 (Thalamus) @& &1 i @ g7 & fafse= qudta 917 (Floral parts) U@ 491 5&R & =i (cycle) &
AR I & | U T TATAT T AT & o [ad: I & IR AT &I &~ 1. el &l =5h 2. I =5h 3. AT 4. ST | 397
STfvr <1 &1 I & AT e ST W & | 37 =R gFRT 91T 87 AT S 2|
fora fafr-

fereres BT @l UH-US fefe i o fadRa & g g7 & Gt AT &l Qe § Meberdr aX I 3T s J




2EIIRENP]
1. @I =k Calyx -
o7 % T 1 ST ATed qeel =k o 9l o %5 aTel & el & | 98 I & ER e H e 2|
T - (1) ST & o N1 4T g0 & g0 1 AT (2) STEEd (sepal) %t & a1y e e a1 I 514 Bl el
T 1T & T 0T FETIdH & 8|
2.3 9% Corolla -
STl &l =5k o I AT S T T=iT T b gk 21T & | &1 T 0311 bl & U1 AT petals H&d 2|
T - T & 3 T 21 o BT Sl T ST B IR0 H 1T et 2 |

3. g% Androecium -
2T 0 21 SERT 0 T TR T & 30 a2 vl Tt 2t & Fore g3 o Stamens # €1 308 T
Bl ATEI (A% R A A 2|

YFET HI T T H -

Brar-Faf - TIYE & 3R 3 YeH TG Bl & {2 srgeliony ang
Foers = i G a7 791 A1 B AR 7 FR@T (microspore mother cells) & &l 37 ATg

e e it e e ey | O G A €0 & R T T AT

e FINHT T TR T HT B & TS AT HILHN F
ST e 5 A - 1, gt Sy | SN 1 Gt SO (2n) B € g oy e

% e ST A1 Haploid(n) Bt &1 & Tgatsy &

ST R TR & ST & |

g
2. | &I T Pollen Chamber fest

ST T EIT | 39 ST TR R & 8|

3. TNl Frcteh fSTa qRTRIeT 310 H 8 Tl 2|
URTTRIST T qEET -

gereR & U &u1ieras (bilobed) & Bl & S8 TRIIET F&d 8|
RIS qafl, T a+g (Filament) % R o Red &rar 8| wrrehrer §
TR HIS B & fe TWATYE (pollen sacs) F&d & | TTYE & TR &1
&I IAfT Bl &
TRITEHOT it T -

TR &1 AT ad X I (male gamete) &1 &1 ¥ af g
TET &Il & S ART SR W Uk b omgert ferotie aherey 2T Forfer g fordy el
| 39 iy T STerET AT exine & & | 36 i Th HEIH (i SR 81l & O ST &7 (intine) ®&d & | & et
TR ! GRET W BT & | Feddh TR &l didh (nucleus) a1 sl # AT &1 ST 81§78 T &l S
T 3R TR @ 11 s (vegetative nucleus) I (tube nucleus) & | T& RETHIA 9 ST & 79 I HE
ST & X TR0 Jahivi (dispersal) & fw tar & 2 |
4. AT SRR gynoecium or Pistil -

(Foreres BT & T 7 Gq S AT ol |7 A o AT S )
RUEGEEIRETY)

ST o G I ST b 1T Tl & | SATER T I el ST SS9 8|




ey o T ST afdient e o AT afdenr &1 5 e feraferr 2iar & g ) e sie

ferqes o &1 SruETerr # &fiavg I & qUT e dIae ¥ U o7 S et 8l 3|
SfEehITerRT # o UG ! HEAT STfUra A1 haploid (n) & 2 ElisEal
ST
5 ol ST WATYE & X L N
TRETHT 9 AT 3
SINCACEE]
e & e S, IS &RT B 2
I
) v ¥
@Tﬁg@ faferft g1 W&iw
T T arar ESEERIRIRTUE] T 9w fored a8
AT fofw & S - T, T8 o f&fr 7 8-
SR - W, B 0 - T EH
TARCH
g & AN
goITE X G SN @ 8 B
I
) ¥
e S T EEERCh)
\ l v, ¥ . ¥
el 3o g EGIRE T TaT
\) ¥ \) )
EISEK B | EIRINNCSIERT
(B o7 st/ % &0 H) o A WﬁW) ( )
(TRmToT & ) a% T trwfmsr
TRTERTT




Yo & 09
1. 9 & FET 31 o A ey ?

2. 959 o ST {1 b AT S

3.9 & W& Ud S S bl 3hH | 1184 7
TSI, STel &, Yha, &t

4. IR T DS & B qqTEY?

5. g & X ST ST B T el &7

6. TR H&i O 9T AT & 7

7.9 % IRI 31 b R R 81 &7

8. fch Tt bt gfef Ao -
a. FER BT Ao R s e B &l
b. RE@HH ..o W& 2|
c. o gt 7 0 &1 ST ST BIAT 8 O qT el & 7
< I oy TRTTahTeT oo 7 s (&l 87

Q. TRITYE o S AT HITRTBIST H BT [T BT & | 38 (A1 & X ST Fiferebr - ST (haploid) 8t
2 a1 faggfira o diploid |

QXIToT

fQreres BTl bl AT fob ST It H TSI ST H TR0 (1 YHE) & ST & 1 I &1 1ehaX bl dfciehrdl o Tga
grare|

“3TCT: TTRUTT BT TRNTRIST ol T THER Bl ATCeRTHT T G a {5 Bl TR AT pollination #&d & 1”

RN TR ZICTR EIRCE

REToT

TR &1 R T BNl 8-

(1) & RET

(2) T G
& QRTETOT -

“S Tt Teh T8 & Ueh I o RIS § TR SET I o iy TR 9gad & 9T 61 Grd o fhul 377 I &
afciepnar IR qa I/ WIETT 47 Self pollination #&d €17

STITer ek &1 T8 3 e go0 AT ST T8 a7 1= god &1 3 qRITT fshat §eor=T &l & |
R @RETOT AT Corss pollination-

‘T ol T 1T % U I & TRITHIST § TR [T 31 418 o g7 & afiensl TR 9 & ad I8 JRuReT a1
Cross pollination #& 21"




fQreres BT &l A ST o TTERIST | ITRUIT T S THH o AfciehTd T Tga § [ohdl F Teheil ATeas &l STra9adhd
B 8|

3 AT FEA: AR BN 8-

1.919

2.9

3.3

4. FHAF Y Y ATHH GRT
T am- qeeTqut aTa-

FOrT dT8 2 Gt A e STl el 21 & 9 T § STeT 81l s T i el 8 aqferoa: ST Ay AT
& ST aTg G RO 6T AfShAT 1l & T HhtE T T TATAA | ey @y
SR & AT e 8]
A ZT -

STt H 9T ST AT e H ARSI SR & ORI &I | St H R I Sl G TG 6 afed T
TR & | S -, ARE, Jfeamiar st
I W -
ForeT godit a1 T STk 21T & ST & T 21T & T T2 § 81T 8 I 370 3K U HioT ard ¥ag (nectar) a9Td &
T T -

I ot bt A Feivent a1 7 fore aor v, Forast dier v o 3 21 A i affed o anfew &rar & @ i
TR GRT T8 f3RAT ST9TS ST & | S - A< el e | ST 317l BId & W dle o SI1d & al 1T dief arelt 07 9
et et & TSl & BT & QUfehet ol TRl TT & | O 07 2B B ORTATOT IRT Tt et & |

59 TR S 18 & STl A2, Hie ed 81 THT 78 e B Bl A1 A1 81 o 39 Gk d1of e 8| 3R 56
FIERICAKERE RIKEEISEEREETRE]

T qIATOT Fiskat
HXT & T O Bl I & GeheR 1 82T 30 & I WIS & qRuad & § g4

|

ST Gt aTet go7 & Fored Rk St & &l Ueh Faferd T § 979 3d & S Jidhias W 7 8 a1

|



ST g &1 At gRudd 8 ST & T aited O A I § WEE 36 T T THE o ad 8l

l
T YHR TN & S ol 197 W B8R F U 7Y Gt {6 T ST e

l
3 U ATl AT IATEH 9 gl & e BT

S RIER B R
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SR e & ORfeE A o o R
ST § TF IR Th S S § N A gl
FRCSIIAT 2 | 59 I o1 Ueh TehaTeheld § |l ST
THFAEL |
TeRaIT ShetTa -

* JR F T Bl ThHeT N T HeX
ST T o |

* 97 & Ueh R T TR H1 THST Al
Tt |
* 319 9T &1 8 0 TE g A 2|
* 379 Teh I TR FI T TE T L BIE & |
e 37O e fRerfer & T SR TIfeY she) ST @ | 3 b b1 TIfel T St TIfel el & |
S IE g 7O AT Refy 3 A SR T FA @ A T THR 7 B S T B £ |
Tfer ok frw (Law's of Motion)-

3T T &l T2 137 o IR § Hfregst § == & |

Q-

(1) T 9N 3R TS §oh TR 1 3794 T § Famen & ford feperdt a1feres aret @

(2) TR H HATH SR BIE a4 TR 1 ol eher o faadia feem & =

(3) U FT™ o SR HS HETS AT THIT H Th THeT TIHL 30 39X T a1 W B STasH BT

g FEmg ?

(4) forelt B ET0 AR R e M H 3 |

(5) drorach & Tehe o Tt o AR H ==t |

= yebr Tt fopanstt # wifa o fore forem @) B €1 =ge A % agife | T e ¥ ree
fepa SR = foremit st wferaret fofam St “1fay 3 ey’ & ST ST 24
Tfer ot werd frem-

T3Te] T 7% Y 5 72 Jghd-qehd Fl & St 8 2 5 I e
wdt i Heft = T8 T ? e M F =D I 9 o 3UH o1 Afh
feradier ferem =it 3R /2 31k ST @ 2 Tt M o STae 9t S o 39 e
AfRh TS i 3T FT b A8 ? TR 3T HT 7o F HE fordl g A

RO LR N
S T gl 1 @ ? “] ean calculate the motion of
heavenly bodies, but not the
madness of people.”
-- [saac Newton
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o I AR F b o fTEH T HH A FT R TEA A
S HI & |
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fepll T WX ST T4 STt ] o SeAH1 3 STSHAIT 2l & |
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* TH ARSI H EH o
* D Tl AR Teh A= ol ek = wo | fereenfud s |
* 379 I b I ITH AT G T 30 &1 IH H fereenfua & |
o s ffid woe 7 forelt o ST 7 fepa foreama o shear 8 |

o 7 URad- #I T T FEeld 2 |

fept e TR T T STt 3 ) § S @07 o STIShHIAN araT & |
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ST AT =2 3o fpamo Hro/Fo’ BT |
3. Trfer &t gt fRam-
Tehe Tl 3T, SR W 7TE AR TR aT9H 37T, F 1 Tl o e i == L | a8 weft fpard nfa



F TR Forer 7 T et 2|

Every action has an equal
and opposite reaction

* T TR Tl i SHH {8 a2 L 3 |
* 5 TR HI T el wifes & ugl W2 § fauar |
* 3 IET I T oo T T T 3[R 1 Hg Tiet & | F18rar g ?
for faem & =R & g § ga bl § TR 39 feradd fem § Rawehat o 21 @t f o ey
frrem 21 a7
sereh fohalT o fereir e srTeR wfafshan 2t 21

=t ot o uss Ffva off forelt =afts g 2 wobR & g it S et @1 Taw, Wl 9, st SR
g | o faftr & wme 69 o
4t e ek ffvd W § e =t o faftr g sifs; gl o o e, e § stear SR |



Uehieh g H 7 1 T gl 1 Fepelt afert ateren A S WTel gl @ 1 SHe! U Ush G 5T S S

= =gl / 999
9% S| 7 Wo,/To AR
HAd:

fepeit o] g1 Webieh TH& H et 7l g =Tt el 21

AT T TST TS I/ HeT BT &
1 far diex 1000 #HieX 5

= =—m/s

3600 GHUE 18
=TSl 1 3BTE S| el § Wi/ dhvs 2 3 fSheitiicy/ser § off =h &id €|
TS A=Al GRT UTThl ST Hehet AT it <rer

1 ¥UIT

aJ wIA™ = (km/h) A A(m/s)
e 320 320 x 1000
6p x 60

<rar 112

=] e 40-46

LERUIN| 56

freredt 19

R T 11

CIEC] 40

IhTe ST 0.27

Rl 0.05

T SRR 3T STq3Ti bl =T Ho/H0 H Srwege | 1o w0 |
] = Thex, M TR 91 HR # =1t W4 (speedometer) @ <@ 81T | 359 Hier & km/h &

Tl T 81 St & | S &g g1 o 31 T8 gl A1aeieh o7 Wep 31 et off 8 2 | 39 g =1 e et Fed

U =R Y fyehfes e oo ST § SR gRT & 52 o © | ST 3 e A 5 30 e o agmrd

1 Y133 e B

it
T et SR g
AM EARIERICT gl
8:00 AM 36540 km 0km
8:30 AM 36560 km 20km




9:00 AM 36580 km 40km
9:30 AM 36600 km 60 km
10:00 AM 36620 km 80 km

< iferent § foreft T & T g 7 st T g8 S & Wehdt ¢ S fonelt W etawrer R A are of
1 &1 Tl 2 |

qHI-gh UATH

T 3R gl & < 7 i e of Fopelt T e | aree g1 gelt T gl ST ATt 91 St S et
JERWEEE

|Ruft- feret ST At T T

Ee ) ot
0 0

1 min 1km
2min 2km
3 min 3km
4 min 4 km
5min 5km

&1 (Force)-
o SIS @i & foTw g8 o= e e @ 2

Y i1 A1 YehT S ISaT B |
o T ST T 379 T T 82 o foTq Fo1 X & 2 36 Wi a1 geherd & |
370T: ) bl WieT STl STeFehT 3 ot bl AT &I 2 |
T I8 YT A1 e @ ST U ] TR R SR Bl 2 |

A oh FATa-
o I 3T ReR R FT gH AT DL G FFHI 3 E, AT FAMBATE ?
e T &1 ST 2
* ST TICTHITR TIIEl Sl 3T Al g2 BeaTet I oAbl ¢ dl a8 41
FAT R ? 2 & e § T T T o oA 98 oot o1 21 a7
T H T el gE G T ST 8 | A AR AT Bl T A
el ¥ L Tl & |
* TEfhe % dfeel TS ST N Y e od €, d F A e ?
HrEfehe T & STt 2 |
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o Feolarel 1 S IS T 37 g2 fohehe ol e W aeat & g0 et A § g S5t i 3 frwm Sget el
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3T: ST oh TIRATOT F F9T St arelt &
A oh YR
1. 99 st (Muscular Force)-

< g9 fepel o] 1 19 W I3 & 1 gAR grell st A Ufvre # Reera 3eqw 2 & 1 g1 b wigufiE w
I e 51 3% W I ST S @ | AR g e T 59 A i Uefte st wed €1 o6l g me @
i, gt ol areet 33T, foredt g i geite © e, THIe i qaHT S Tefia aet o IR B |
2. &9 et (Gravitational Force)-
feRaTeReTTa-
* TR 1 T BT THT & | 3H W 3l 3T ok |
* 5 YUY 1S 3 FAT @ ¢ ?

* TR I THST B HATE b ML T R AR AR |



godft, TR % THS I U b T I BT FHEelt 21 gelt 59 BT Tt Y [ocd 9 Ped & |
Foft el R e aet e il B |
e} Seleh S 1 37U e bl I T 2
3. Tehta &7t (Magnetic Force)-
TeRaTeReTTa- ..
* IR I BIE-BIT i 79T Teh VS T | —~~’T-
* <JFSIoh ol il o UIY e of S | 3779 7 3@ & 2 |
T TS T il 1 ST SR Do T & | b T ledt T g
T TH 99 F TEHE 97 Bed &1 gEe g0 W o e agn -
eI GET O ST AT S S[ReTehtel seT HEelldl 2 | -
4. faerdar ot (Electric Force)- g N
foRaTeReTTa-
o HTTS % B-BIE The |
* AN o TAM (TheT) bl G@ el ST9aT BTl § TS F IHhel
T o S| FA G E | B F THS TS & Shel F 3R
STTHfT & o 2 | A 2 T P o v 3 ROt B 2 |
5. g¥ur & (Frictional Force)-
I 791 Sred U AIHT T EMESH el o fBeAsh T g I @
B 2 3779 IR 9ET | 3 A IR aieeR fvge § M age oot § e 2
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T @ S et T fRrer heerT 2
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o STH 50 Y} oIl AT 15 WA AT AT H G2 o |
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* TF B T2 HI g gL I 70 R T DL |
o 71g ET Tk THAE el I Fel & I A9 |
o 3HE T AR AN FHed B W B 791 heel By W I g
el T g A9 | -
R R e R o S B N
sferss T & 2
o TFF (fae) e W o0 9 FH 79 Fed (FER) T T
U7 e A AT & |
o ot €2 1 IS T SIS TR 39 FH T S el I T |
o 379 U I 1 G fRaf H Tt T |
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T TR =t 1 &1 el Gehd & |
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TEUT S TR R h SUTT-

STY 3T @ 26 9 o shot goif bt g e 22 | S o forw 3+ qeeh et 3 s Seeh ol 41
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ST ST STt T T @ | R 3 gt A O T ST ¥ Hd gU A A7 3¢ ebd £

HEIE Y-

1. e ST o8 9 STl v uft -
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() =TSl BT HHE.......ooeo g
G0 JO TG % R § URed a2 |
() TS HZTH ... & HRoT i fiRar 21
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(@) PR TA R o uRed A 2
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3. e ST T ol T 2 | e o Tebr oY Tfy FX @I © 2
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(i) TS 9 it o1 iR (ii) 3BT T2 SFeT BT e 9 T
(iii) Tt W TEY T @bt (iv) TRTE! ¥ TR &l T L AT 1 3R gl



5. feAferfa & & i a1 Geia et 1 Same e 8-
() FAEMII SA T AT H AT (i) = ZN WEfpet T

(iii) T= F1 U G i (iv) T A 5 FT F I ST
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7. e Sfram 7 wfoT 9 1 1 7E ¢ | IS A g FHIEA |
8. T T I TN L o feTT I it foralm ey foparm S5eht auiq #Hifsw |
9. fafeifiaa Tt st arffertoT et 1T o STfew, aqal ae1 e T § sHifse-
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Johad built across natural slope of Initiative by women in water harvesting
hill to hold back rainwater. work
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Table 1, Rise in groundwater level in Village Buja

Depth of water level in Depth of water level
Total depth of 1985 before in 1994 after
No. Well construction of Johad construction of Johad
(m) (m) (m)
1 24.68 Dry 11.12
2 22.25 Dry 10.98
3 20.4 19.4 8.05
4 17.0 15.7 (mostly dry) 8.8
5 24.68 21.68 4.57
6 21.0 15.0 5.76
7 13.10 8.5 2.44
8 25.30 19.3 7.63
9 24.50 19.0 7.75
10 20.25 Dry 12.63

Source :AFPRO (194)
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