
























PohnIsf°pdn®pw Poh¬ {]h¿Ø-\-ß-sf-°p-dn-®p-ap≈ ]T\-amWv Poh-im-kv{Xw.

AXn-i-b-I-c-amb ssPh sshhn-[y-ap-≈-XmWv Poh-tem-Iw. \n¿Poh hkvXp-°-fp-

sSbpw Pohn-I-fpsSbpw hyXym-k-ßƒ a\- n-em-°m≥ BZy-Ime a\p-jy¿°v hfsc

thKw km[n-®n-cp-∂p. Nne \n¿Po-h-{]Xn-`m-kß-sfbpw (Im‰v, IS¬, A·n, apX-

em-h-b-h) Nne kky-ar-Km-Zn-I-sfbpw {]mNo-\-a-\p-jy≥ Bcm-[n-®n-cp-∂p. Ch-bpsS

{]h¿Ø\w hni-Zo-I-cn-°m-\pw, a\- n-em-°m\pw km[n-°m-Xn-cp-∂-Xpw, Ch-bpsS

`oI-c-cq-]hpw a\p-jy-cn¬ `b-`‡nIƒ Df-hm-°n-bn-cp-∂p. a\p-jy≥ Dƒs∏-sS-

bp≈ Poh-Pm-e-ßsf a\- n-em-°m\pw hnh-cn-°m\pw a\p-jy¿°v km[n®-Xv hfsc

]n∂o-SmWv. Poh-im-kv{X--tØm-Sv a\p-jy-tI-{µo-IrX ImgvN-∏m-Sv h®p-]p-e¿Ønb

kaq-l-ßƒ°v ssPh ]cn-⁄m\w  ]cn-an-X-am-bn-cp-∂p. A\n-hm-cy-X-Isf ASn-

ÿm-\-am°n Pohn-I-sf-°p-dn-®p≈ hyh-ÿnX _rlXv hni-Zo-I-cWw Ah-bpsS

Xncn-®-dn-b¬, \ma-I-cWw, Xcw-Xn-cn-°¬ F∂ ka{K k{º-Zm-b-Øn\v hgn-

sX-fn-®p. Pohn-Iƒ XΩn¬ Poh-tem-IØv t\cn´pw A√m-sXbpw ]¶p-sh-bv°p∂

kmay-X-Isf Xncn-®-dn-bm≥ km[n-°p-∂p F∂-XmWv CØcw ]T-\-ß-fpsS

G‰hpw henb khn-ti-j-X. h¿Ø-am\ Ime-L-́ -Ønse Pohn-Iƒ XΩn¬ØΩnepw

Cu `qan-bn¬ Ct∂mfw \ne-\n-∂n-cp∂ a‰p-Po-hn-I-tfmSpw At`-Zy-ambn _‘-

s∏-́ n-cn-°p-∂p F∂ Xncn-®-dn-hmWv ssPh-sshhn[ykw-c-£WØn\p-th-≠n-bp≈

kmwkvIm-cnI kwcw-`-ßƒ°v hgn-sX-fn-®-Xv. Hcp h¿Ko-I-cW imkv{X-⁄s‚

ImgvN-∏m-Sn¬\n∂psIm≠v P¥p-°-fp-sSbpw kky-ß-fp-sSbpw Xcw-Xn-cn-°¬

Dƒs∏-sS-bp≈ hni-Zo-I-cWw Cu bqWn-‰nse XpS¿∂p≈ A[ym-b-ß-fn¬ {]Xn-

]m-Zn-°p-∂p.
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GWÃv tab¿ 1904 Pqsse 5 \v P¿a\n-bnse sIw]vS≥ F∂ ÿeØv

P\n-®p. lm¿hm¿Uv bqWnth-gvkn‰nbnse ]cn-Wma Poh-im-kv{X-

⁄\mb At±-l-w "Ccp-]Xmw \q‰m-≠nse Um¿hn≥' F∂-dn-b-s∏´p.

F°me-sØbpw G‰hpw alm≥am-cmb \qdp- imkv{X⁄≥am-cn¬

Hcm-fm-bn-cp∂p Ct±-lw. 1953 ̨  ¬ lm¿hm¿Uv ̂ m°¬‰n Hm v̂ B¿Svkv

B‚v kb≥kn¬ tab¿ tPmen-bn¬ tN¿∂p. 1975 ˛ ¬ hncan-®-

tijw At±lw ""Ae-Ivkm-≠¿ AKmknkv s{]m^-k¿ Hm^v kpthm-

fPn Fa-dn-‰kv'' F∂ ]Z-hn-bn¬ XpS¿∂p. 80 h¿jsØ HutZym-KnI

PohnXw ]n∂n-´t∏mtg°pw, At±-l-Øns‚ Kth-j-W-ßƒ ]£n--

imkv{Xw (Ornithology) h¿Ko-I-cWimkv{Xw (Taxonomy), P¥p-hn-\ymk-

`q-an-imkv{Xw (Zoogeography), ]cn-Wmaw, knÃ-am-‰nIvkv, Poh-im-kv{X-

Øns‚ Ncn-{Xhpw XXz-im-kv{X-hpw, F∂o imJ-Isf BI¿j-I-am-

°n. ]cn-Wm-a-Poh-im-kv{X-Øn¬ C∂v \ne-\n¬°p∂ kv]ojokv sshhn-

[y-Øns‚ D¬∏Øn apJy-{]-iv\-ambn Db¿Øn-s°m-≠p-h∂Xv Ct±-

l-am-Wv. Pohn-h¿Kkz`m-hsØ°pdn®v \ne-hn¬ AwKo-I-cn®n´p≈ \n¿h-

N\w BZ-y-ambn apt∂m´ph®Xv At±-l-am-bn-cp-∂p. Poh-im-kv{X-

Ønse {Xb-a-Ip-S-ßƒ F∂dnb-s∏-Sp∂ aq∂v _lp-a-Xn-Iƒ tab¿°v

e`n°pIbp-≠mbn : 1983 ˛ se _m¬km≥ ]pc-kvImcw, 1994˛ ¬

_tbm-f-Pn-°p≈ A¥-cmjv{S ]pc-kvIm-cw, 1999˛ ¬ {It^m¿Uv ]pc-

kvIm-cw. 2004˛¬ 100 ˛mw hb- n¬ At±lw hnS-hm-ßn.

GWÃv tab¿

(1904 – 2004)



F{X AZv`p-X-I-c-amWv Poh-temIw! Poh-Pm-e-ß-fpsS hnim-e-t{iWn hfsc
B›-cy-I-c-am-Wv. XnI®pw Akm-[m-cW Bhm-k-hyh-ÿI-fn¬t]mepw

\ap°v Pohn-Isf Is≠-Øm-\m-Ipw, DZm-l-c-W-ambn a™p-aq-Snb ]¿h-X-
ßƒ, Ce-s]m-gn-bpw ImSp-Iƒ, kap-{Z-ßƒ, ip≤-P-e-X-Sm-I-ßƒ, acp-̀ q-an-Iƒ,

DjvW \ocp-d-h-Iƒ XpS-ßnb FÆn-bm-sem-Sp-ßmØ CS-ß-fn¬ Poh≥ \ne-
\n¬°p∂p. IpXn-®p-]m-bp∂ IpXn-c, tZim-S\∏£n-Iƒ, ]q°ƒ \nd™

Xmgvhc F∂n-h-bpsS kuµ-cyhpw {kmhns‚ B{I-a-W-kz-`m-hhpw \Ω-fn¬
hnkva-b-ßƒ Df-hm-°p-∂p. Poh-tem-IsØ Pohn-Iƒ°n-S-bn-ep≈ ]mcn-

ÿnXnI kwL¿jhpw ]c-kv]-cm-{i-b-hpw am{X-a√ Hcp tImi-Øn\p≈nse
X∑m{Xm kwh-l-\hpw Poh≥ F¥ms-W-∂v \sΩ Bg-Øn¬ Nn¥n-∏n-°p-

∂p. Cu tNmZy-Øn¬ A¥¿eo\-ambn c≠p D]-tNm-Zy-ßƒ D≠v. BZy-
sØXv kmt¶-Xn-I-am-Wv; AXm-bXv, Poh-\p-≈h Poh-\n-√m-Ø-h-bn¬ \n∂v

Fßs\ hyXym-k-s∏-́ n-cn-°p-∂p. F∂m¬ c≠m-a-ØXv XØz-Nn-¥m-]-c-amWv;
AXm-bXv, Pohs‚ Dt±-iysa-¥msW∂-p≈ At\zj-WamW-Xv. c≠m-asØ

tNmZy-Øn\v DØcw \¬Im≥ {ian-°p∂-Xn\p ]Icw, imkv{X-⁄¿ F∂
\ne-bn¬ F¥mWv Poh≥ F∂v hni-Zo-I-cn-°m≥ \ap°v {ian-°mw.

1.1 "Pohn-°pI' F∂mse¥mWv?

"Pohn-°pI' F∂mse-s¥∂v \n¿h-Nn-°p∂-Xn-\v, Poh-Pm-e-ßƒ {]I-Sn-∏n-
°p∂ {]tXy-I-amb kz`mhkhn-ti-j-X-I-sf hni-I-e\w sNøp-I-bmWv ]c-

º-cm-K-X-ambn \mw sNømdp-≈-Xv. Poh-Pm-e-ß-fpsS A\\ykhn-ti-j-XIfmb
hf¿®, {]Xyp¬∏m-Z-\w, Np‰p-]m-Sp-Isf a\- n-em-°n AXn-\-\p-k-cn®p {]Xn-

I-cn-°¬ XpS-ßnbhbmWv  \ΩpsS a\- n¬ BZyw FØp-∂-Xv. IqSp-X¬
khn-ti-j-X-I-fmb D]m-]-N-bw, kzbw Cc-´n-°m-\p≈ Ignhv, kzbkwLm-
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S\w, Bhn¿`mhw, {]Xn-{]-h¿Ø\w,  XpS-ßn-bh CXn-t\m-sSm∏w Iq´n-

t®¿°m-hp-∂-Xm-Wv.  Ch- Hm-tcm∂pw \ap°v a\- n-em-°m≥ {ian-°mw.

Poh-\p-≈h hf-cp∂p. ]nfi-Ønepw FÆ-Øn-epw- D-≠m-Ip∂ h¿[-\hmWv
Pohn-I-fn-ep-≠m-Ip∂ hf-¿-®-bpsS c≠v {][m\ khn-ti-j-X-Iƒ. Hcp

_lptImi-Pohn tImi-hn-`-P\w hgn-bmWv hf-cp-∂-Xv. kky-ß-fn¬ tImi-
hn-`-P\w hgn-bp≈ hf¿® Pohn-X-Imew apgp-h≥ XpS¿∂p sIm≠ncn°p-∂p.

F∂m¬ P¥p-°-fn¬ Cu hf¿® Hcp \n›n-X-{]mbwhsc -am-{Xta kw`-
hn°p∂p-≈p. F∂n-cp-∂mepw Nne Ie-Ifn¬ \jvS-s∏´ tImi-ßƒ hos≠-

Sp-°m≥ tImi-hn-`-P\w klmbn-°p-∂p. GI-tIm-i-Po-hn-Iƒ tImi-hn-`-P-\-
Øn-eqsS Cc-´n°p-∂p. kq£va-Z¿in-\n-bn-eqsS Pohn-Iƒ°p-≈n-e-√msX

(invitro culture) \S-°p∂ hf¿® \nco-£n-°p-hm-\m-Ipw. CXn-\mbn tImi-ß-
fpsS FÆ-Øn-ep-≠m-Ip∂ h¿[-\hv IW-°m-°n-bm¬ aXn-bm-Ipw. ̀ qcn-`mKw

arK-ß-fn-epw kky-ß-fnepw hf¿®bpw {]Xyp¬∏m-Z-\hpw ]c-kv]cw \ntj-
[n°m-\m-hmØ {]h¿Ø-\-ßfm-Wv. ico-c-`mcw IqSp-∂Xv hf¿®-bpsS am\-

Z-fi-ambn IW-°m-°m-hp-∂-Xm-Wv. Cßs\ t\m°n-bm¬ Poh-\n-√m-Ø-hbpw
hf-cp-∂Xmbn IW-°m-t°-≠n-h-cpw. `mcw IqSp-∂Xv hf¿®-bpsS am\-Z-fi-

ambn Icp-Xn-bm¬ ]¿h-X-ßƒ, ]md-Iƒ, aW¬°p∂v F∂n-hbpw hf-cpIbm-
Wv. F∂m¬ Cu AssPh hkvXp-°-fpsS hf¿® D]-cn-X-e-Øn¬ hkvXp-

°ƒ ASn-™p-Iq-Sp-∂-Xn-\m-em-Wv D≠m-Ip-∂Xv. Poh-Pm-e-ß-fpsS hf¿®
A¥¿`m-KØp \n∂m-Wv. AXn-\m¬ Poh-\p-≈-h-bpsS \n¿h-N\ kz`m-h-

ambn hf¿®sb IW-°m-°p-hm-\m-In-√. G-sXms° kml-N-cy-ß-fn-emWv
Poh-Pm-e-ß-fn¬ hf¿® \nco-£n-°m-\m-Ip-∂-sX∂v hni-Zo-I-cn-t°-≠-Xp-≠v.

AXn-\p-ti-jta hf¿® Poh-\p-≈-h-bpsS khn-ti-j-X-bmbn a\- n-em-°m-
\m-hp-I-bp≈q.  AXp-t]m-se-Xs∂ Poh≥ \jvS-s∏-́ m¬ AXv hf-cp-I-bpan-√.

{]Xyp¬∏m-Z\hpw Poh-\p-≈-h-bpsS as‰mcp khn-ti-j-XbmWv. _lp-

tImi Pohn-I-fn¬ amXm-]n-Xm-°-fp-sS GItZiw kam-\-amb kz`m-h-ßtfmSp-
Iq-Snb k¥m-\-ß-fpsS D¬∏m-Z-\sØ {]Xyp¬∏m-Z\w F∂p hnfn°mw.

{]Xyp¬∏m-Z\w F∂Xv ssewKnI {]Xyp¬∏m-Z-\-amWv F∂p-tXm-∂p-sa-¶nepw
Poh-Pm-e-ßƒ Assew-KnI {]Xyp¬∏m-Z-\hpw \S-Øm-dp-≠v. ]q∏-ep-Iƒ

(Fungus) Ah ]pd-s∏-Sp-hn-°p∂ Zi-e-£-°-W-°n\v tcWp-°ƒ (Spores)

D]-tbm-Kn®v hfsc thKw s]cp-Ip-Ibpw hnI-kn-°p-Ibpw sNøp-∂p. sNdp

Poh-Pm-e-ß-fmb boÃv, ssl{U F∂nh apIp-f\w (Budding) hgn {]Xyp¬∏m-
Z\w \S-Øp-∂p. ]c-∂-hn-cbn¬ (Planaria) bYm¿Y ]p\-cp¬∏m-Z\w \nco-

£n-°m≥ Ign-bp-∂p. AXm-bXv apdn™p \jvS-s∏´ ̀ mKw ]c-∂-hnc ho≠pw
krjvSn-°p-Ibpw Hcp ]pXnb Pohnbp≠m-hp-Ibpw sNøp-∂p. ]q∏-ep-Iƒ,

\mcp-t]m-ep≈ B¬K-Iƒ, Aao_, tam pIfpsS  t{]mt´mWna Ch-sb√mw
Jfi-\-Øn-eqsS (Fragmentation) Ffp∏Øn¬ h¿[n°p-∂p. _mIvSo-cn-b, GI-

tImi B¬K-Iƒ, Aao_ XpS-ßnb GI-tIm-i-Pohn-I-fn¬ {]Xyp¬∏m-Z-
\hpw hf¿®bpw kam-\-am-Wv. AXm-bXv, tImi-ß-fpsS FÆ-Øn-ep≠mIp∂

h¿[-\-hv. tImi-ß-fpsS FÆ-tam, icoc ]nfitam h¿[n-°p-∂-XmWv
hf¿®sb∂v CXn-\Iw \n¿h-Nn-®p. AXn-\m¬ GI-tIm-i-Po-hn-I-fn¬
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hf¿®bpw {]Xyp¬∏m-Z-\hpw GX¿Y-Øn¬ D]-tbm-Kn-°p-sa-∂-Xn\v hy‡-

X-bn-√. IqSmsX ]e Pohn-h¿Khpw {]Xyp¬∏m-Z\w \S-Øm-dn√. DZm-l-c-W-
Øn\v tImh¿I-gpX (Mule), sXmgn-emfntØ\o-® (Sterile worker bees) h‘y-

X-bp≈ Zº-Xn-Iƒ XpS-ßn-b-h¿. AXn-\m¬ {]Xyp¬∏m-Z-\hpw Poh-\p-≈-h-
bpsS ÿnc-amb Hcp kz`mhkhn-ti-j-X-bmbn Icp-Xm-\m-hn-√. Poh-\n-√m-Ø-

hbv°v Xo¿®-bmbpw kz¥-ambn {]Xyp¬∏m-Z\w \S-Øp-∂-Xnt\m Cc-́ n-°p-∂-
Xnt\m Ign-bpI-bp-an-√.

Poh-\p-≈-h-bpsS as‰mcp khn-ti-j-X-bmWv D]m-]-Nb {]h¿Ø-\w. F√m

Poh-Pm-e-ßfpw cmk-]Zm¿∞ßƒsIm≠p \n¿an-°-s∏-́ n-cn-°p-∂p. Ch hnhn[
hn`m-K-ß-fn-ep-f-f-hbpw hnhn[ [¿a-ß-fp-≈-h-bp-am-Wv. Cu ]Zm¿∞-ßƒ

\nc-¥-cw cmk-{]-h¿Ø-\-Øn-eq-sSbpw D]m-]-N-b-{]-h¿Ø-\-Øn-eq-sSbpw
D¬∏m-Zn-∏n-°-s∏-Sp-Ibpw a‰v ssPh X∑m-{X-I-fmbn am‰-s∏-Sp-Ibpw sNøp-

∂p. GI-tIm-i-Po-hn- Bbmepw _lp-tIm-i-Po-hn B-bm-epw Bbn-c-°-W-
°n\v D]m-]-Nb {]h¿Ø-\-ß-fmWv Ch-bpsS ico-c-Øn¬  Htc kabw \S-

°p-∂-Xv. kky-ßƒ, P¥p-°ƒ, ]q∏ep-Iƒ, kq£va-Po-hn-I-ƒ XpSßnb F√m
Poh-Pm-e-ß-fnepw D]m-]-Nb {]h¿Ø-\-ßƒ \S°p-∂p. ico-c-Øn¬ \S-

°p∂ F√m cmk-{]-h¿Ø-\-ß-fp-tSbpw BsI-Øp-I-bmWv D]m-]-N-bw. Poh-
\n-√mØ Hcp hkvXphnepw D]m-]-Nb {]h¿Ø\w \S°p-∂n-√. ico-c-Øn\p

]pdØv, tImi-clnX hyh-ÿ-I-fn¬ (Cell free system) D]m-]-Nb {]h¿Ø-
\-ßƒ sNbvXv t_m[y-s∏-Sp-Øm≥ km[n-°pw. Cßs\ Hcp sSÃvSyq_n¬

\S-Ø-s∏-Sp∂ D]m-]-Nb {]h¿Ø\w H‰-s∏-´XmWv. CXv Poh-\p-≈-Xp-a√
Poh-\n-√m-ØXpa-√. AXn-\m¬ D]m-]-Nb {]h¿Ø\w Poh-\p-≈-h-bpsS khn-

ti-j-kz-`m-h-ambn IW-°m-°mw. tImi-Øn-\p-]p-dØv sSÃv Syq_n¬ (Test

tube) \S-Øp∂ D]m-]-Nb {]h¿Ø\w Poh-\p-≈-X√, F∂m¬ Xo¿®-bmbpw

AsXmcp Poh¬ {]-h¿Ø-\-am-Wv. AXn-\m¬ ico-c-Ønse tImi-cq-]oI-
cWw (cellular organisation) Poh-\p-≈-h-bpsS Hcp \n¿h-N\ khn-ti-j-

X-bmbn Icp-Xmw.

Hcp ]t£, F√m Poh-Pm-e-ß-fp-sSbpw G‰hpw hy‡hpw F∂m¬ kmt¶-
Xn-I--ambn k¶o¿Whpamb khn-ti-jX Ah-cpsS Np‰p-]m-Sp-Isf a\- n-em-

°n B Np‰p-]m-Sp-I-fnse `uXn-I-hpw (Physical),  cmko-bhpw (Chemical),

ssPh]c-hpamb (Biological) {]tNm-Z-\-ßƒ°-\p-k-cn®v {]Xn-I-cn-°m-\p≈

Ign-hm-Wv. \mw \ΩpsS ⁄mt\-{µn-b-ß-fn-eqsS \ΩpsS Np‰p-]m-Sp-I-sf-°p-
dn®v a\- n-em-°p-∂p. {]Im-iw, Pew, Xm]w, a‰v Poh-Pm-e-ßƒ, amen-\y-ßƒ

XpS-ßnb _mly D±o-]-\-ß-tfmSv kky-ßfpw {]Xn-I-cn-°p-∂p. hy‡-amb
tImi-a¿a-kvX-c-an-√mØ t{]m°mcntbm´p-Iƒ apX¬ k¶o¿W LS-\-bp-ff

bq°m-cn-tbm´pIƒ hsc-bp-ff F√m Pohn-Ifpw {]Ir-Xn-bnse kqN-\-Isf
Xncn-®-dn™v {]Xn-I-cn-°p-∂p. EXp-t`Z-ßƒ°-\p-k-cn®v  {]Xyp¬∏m-Z\w \S-

Øp∂ P¥p-°fpsSbpw kkyßfp-sSbpw {]Xyp¬∏m-Z-\sØ {]Im-i-
ssZ¿Lyw (Photoperiod) kzm[o\n°p-∂p. F√m Pohn-h¿K-ßfpw Xß-fpsS

ico-c-Øn-te°p IS-°p∂ cmk-h-kvXp-°sf t\cn-Sp-∂p. F√m Poh-Pm-e-ßfpw
Ah-bpsS Np‰p-]m-Sp-I-sf-°p-dn®v "t_m[w' D≈hcm-Wv. F∂m¬ Xs∂-°pdn®v
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Xs∂ Ah-t_m-[-ap≈ Htc Hcp Pohn- a\p-jy\mWv. AXm-bXv ˛

kzbwt_m[w. AXn-\m¬ t_m[w Poh-Pm-e-ß-fpsS Hcp \n¿h-N\ kz`m-
h-ambn IW-°m-°mw.

a\p-jysc kw_-‘n-®n-S-tØmfw Poh-\p≈ Ahÿ \n¿h-Nn-°m≥ hfsc

{]bm-kam-Wv. lrZ-b-Øn\pw izmk-tIm-i-ßƒ°pw ]Icw b{¥-ß-fpsS
klm-b-tØmsS BXpcm-e-b-ßfn¬ ]m¿°p∂ At_m-[m-h-ÿ-bn-ep≈

tcmKn-Iƒ°pw akvXnjvI acWw kw`-hn® tcmKn-I-ƒ°pw kzbw-t_m-[an√.
Hcn-°epw km[m-cW Pohn-X-Øn-te°v Xncn-®p-hcmØ Ah¿ Poh-\p-≈-

htbm AtXm Poh-\n-√m-Ø-htbm?

F√m Poh-Pm-e-ß-fnepw Poh¬ {]h¿Ø-\-ßƒ A¥-¿-eo\-amb ]ckv]c
{]h¿Ø-\-ßfneq-sS-bmWv \S-°p-∂-sX∂v \nßƒ°v Db¿∂ ¢mkp-I-fn¬

]Tn°mw. GsX-¶nepw Hcp LSItImi-Øns‚ {]tXy-I-X-b√, adn®v F√m
LS-I-tIm-i-ß-fp-sSbpw ]c-kv]c {]h¿Ø\ ^e-am-bmWv Ie-I-fpsS khn-

ti-j-X-Iƒ cq]-s∏-Sp-∂-Xv. CXvt]mse tImim-wK-ß-fpsS (Cellular organelles)

khn-ti-jX tImimw-K-ß-fpsS X∑m-{Xm-L-S-I-ß-fn¬ ImW-s∏-Sp-∂n-√.

F∂m¬ tImimw-K-ßfnep≈ X∑m{XmLS-I-ß-fpsS CS-s]-S-ep-I-fpsS ̂ e-
ambn tImimwKßfpsS khn-ti-jX D≠m-Ip-Ibpw sNøp-∂p. Cu ]c-kv]c

{]h¿Ø\w Db¿∂ Xe-Øn-¬ LS-\mhyh-ÿ-bp≈ khn-ti-j-X-I-fpsS
cq]o-I-c-W-Øn\v CS-bm-Ip-∂p. Cu {]Xn-̀ mkw LS-\m-X-e-Øn-ep≈ k¶o¿W-

X-bpsS t{iWn-bn¬ F√m Xe-ß-fnepw ImW-s∏-Sp-∂p. AXn-\m¬ Poh-\pf-
fh kzbw Cc-´n-°p-Ibpw, am‰-ßƒ°v hnt[-b-am-Ip-Ibpw kzbw {Iao-Ir-X-

ambn ]c-kv]cw CS-s]-S-ep-Iƒ \S-Øp-Ibpw _mly-{]-tNm-Z-\-ßƒ°-\p-k-
cn®v {]Xn-I-cn-°p-Ibpw sNøp∂- Hcp kwhn-[m-\-am-sW∂v \ap°v ]d-bmw.

`qan -bnse Pohs‚bpw Pohn-I-fpsS ]cn-Wm-a-Øns‚bpw IY-bmWv
Pohimkv{Xw. s]mXp-hm-bXpw F∂m¬ ]e-b-f-hn¬ hyXy-kvX-hp-amb P\n-

X-L-S-I-ßƒ ]¶p-h-®n-cn-°p-∂-Xn-\m¬, `qX-Im-e-Øp-≠m-bn-cp-∂Xpw C∂p-
≈Xpw `mhn-bn-ep-≠m-hp-∂-Xpamb F√m Poh-Pm-e-ßfpw ]c-kv]cw _‘-ap-

≈-h-bm-Wv.

1.2 Poh-temIsØ sshhn[yw

\nßƒ Np‰p-]mSpw t\m°n-bm¬ hnhn-[-X-c-Øn-ep-≈ Poh-Pm-e-ßsf ImWm≥

km[n-°pw. jUv]-Z-ßƒ, ]£n-Iƒ, \nß-fpsS hf¿Øp-ar-K-ßƒ, a‰p P¥p-
°ƒ, kky-ßƒ XpS-ßn-bh. CXp-Iq-SmsX \·-t\-{X-ß-fm¬ ImWm≥ Ign-

bmØ \nc-h[n Pohn-I-fp-w \nßƒ°v Np‰n-\p-ap≠v. \nßfpsS \nco-£W]-
cn[n h¿[n-∏n-®m¬ ImWp∂ Poh-Pm-e-ßfpsS FÆhpw sshhn-[yhpw

h¿[n°pw. Hcp \n_nUh\-amWv kµ¿in-°p-∂sX¶n¬ AkwJyw Poh-Pm-
e-ßsf AhnsS ImWp-hm-\m-Ipw. \nßƒ ImWp∂ Hmtcm Xcw kky-hpw,

P¥p-hpw, Pohnbpw Hcp Poh-h¿KsØ {]Xn-\n-[m\w sNøp-∂p. C∂v Adn-b-
s∏-Sp-∂-Xpw, hnh-cn-®n-´p-≈-Xp-amb Pohn-h¿Kß-fpsS FÆw 1.7 apX¬ 1.8 Zi-

e£w hsc-bm-Wv. CXv ssPh-ssh-hn-[y-sØ- As√-¶n¬ `qan-bn¬ k∂n-
ln-X-cm-bn-́ p≈ Poh-Pm-e-ß-fpsS FÆsØbpw Ah-bpsS C\-ß-sfbpw kqNn-

∏n-°p-∂p. `qan-bn¬ ]≠v ]cy-th-£Ww \S-Øn-bn-cp-∂Xpw Ct∏mƒ
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]pXpXmbn ]cy-th-£Ww \S-∂p-sIm-≠n-cn-°p-∂-Xp-amb CS-ß-fn-se√mw

]pXnb Pohn-Isf Is≠-Øn-s°m-t≠-bn-cn-°p∂p F∂Xv Cu Ah-k-c-Øn¬
\mw {]tXy-I-ambn Hm¿t°-≠-Xm-Wv.

apºv ]d-™-Xp-t]mse Zi-e-£-°W-°n\v kky-ßfpw P¥p-°fpw ̀ qan-bn¬

D≠v. \ΩpsS  {]tZ-isØ kky-ßsfbpw P¥p-°sfbpw Ah-cpsS {]mtZ-
inI t]cpIfnemWv \mw Adn-bp∂Xv. {]mtZ-inIamb Cu t]cp-Iƒ Hcp

cmPy-Øn-\-IØp Xs∂ hnhn[ ÿe-ß-fn¬ hyXy-kvX-am-bn-cn-°pw. Poh-Pm-
e-ßsf ]cm-a¿in-°p-tºmƒ F√m-h¿°pw a\- n-em-Ip∂ Hcp GIo-IrXam¿Kw

Is≠-Øn-bn-s√-¶n¬ AXv ]e-hn[ _p≤n-ap-´p-Ifpw \ap-°p-≠m-°pw.

AXn-\m¬ Hcp PohnbpsS t]cv temI-saßpw Hcp-t]mse Adn-b-s∏-Sm≥
Hcp {]tXyI {Iao-I-cWw Pohn-I-fpsS t]cp sImSp-°p-∂-Xn¬ kzoI-cn-t°-

≠-Xp-≠v. Cu {]{In-bbv°v  \ma-I-c-W ]≤Xn (Nomenclature) F∂p ]d-
bp-∂p. Cßs\ \¬Ip∂ t]cv GXv Pohnsb kw_-‘n°p-∂-Xm-sW∂v

hy‡-am-°p-Ibpw B Pohnsb IrXy-ambn hnh-cn-°p-Ibpw sNøp-∂-Xns\
Xncn-®-dnb¬ (Identification) F∂v ]d-bp-∂p.

]T-\-Øn\p klm-bIamIp∂ coXn-bn¬ Hmtcm Pohn-bp-sSbpw imkv{Xo-

b\maw \n›-bn-°m≥ imkv{X-⁄¿°v Hcp \S-]-Sn-{I-a-ap-≠v. CXv temI-sa-
ºm-Sp-ap≈ Poh-im-kv{X-⁄¿°v kzoIm-cy-am-Wv. C‚¿\m-j-W¬ tImUv t^m¿

s_m´m-Wn-°¬ t\ma≥t¢®¿ (International Code for Botanical Nomenclature-

ICBN) \¬In-bn-cn-°p∂ AwKo-IrX XØz-ß-sfbpw am\-Z-fi-ß-sfbpw ASn-

ÿm-\-am-°n-bmWv kky-ßƒ°v imkv{Xo-b-\maw \¬Ip-∂-Xv. P¥p-°ƒ°v
t]cp \¬Im≥ P¥p h¿Ko-I-cW imkv{X-⁄¿ (Animal Taxonomist) C‚¿\m-

j-W¬ tImUv t^m¿ kpthm-f-Pn-°¬ t\ma≥t¢®¿ (International Code for

Zoological Nomenclature-ICZN) F∂ am¿K-tcJ cq]-s∏-Sp-Øn-bn-´p-≠v.

imkv{Xo-b-\maw, Hcp Pohn-°v Hcp t]cv am{Xta D≈q F∂v Dd-∏m-°p-∂p.
am{X-a√ AØ-c-samcp \maw at‰-sX-¶nepw Adn-b-s∏-Sp∂ Pohn°v D]-tbm-

Kn®n´n√ F∂pw Dd∏p hcp-Øp-∂p.

Poh-im-kv{X-⁄-¿ Pohn-Iƒ°v imkv{Xob \maw \¬Ip-hm≥ km¿h-{XnIamb

AwKo-IrX XØz-ßƒ ]men-°p∂p. Hmtcm t]cn\pw c≠v ]Z-ßƒ D≠v.
H∂mw ]Zw Po\-kn-t\bpw c≠mw ]Zw kv]ojo-kn-s\bpw kqNn-∏n-°p-∂p.

Cßs\ Hcp Pohn°v c≠v \ma-ßƒ tN¿Øv t]cv \¬Ip∂ kwhn-[m-\-
Øn\v  Zzn\ma ]≤-Xn (Binomial nomenclature) F∂v hnfn-°p-∂p. Imƒ

ent\-bkv XpS-ßn-h® Cu \ma-I-cW kwhn-[m\w temI-sa-ºm-Sp-ap≈
Pohimkv{X-⁄¿ D]-tbm-Kn-°p-∂p. c≠v ]Z-ßƒ tN¿Øp≈ Cu \ma-I-

cW]≤Xn hfsc kuI-cy-{]-Z-amWv. CXv a\- n-em-°m≥ amhn\v (Mango)

t]cp \¬Ip-∂-Xv Fßs\ F∂v \ap°v t\m°mw. amhns‚ imkv{Xob

\maw am©n-s^d C≥Un° (Mangifera indica) F∂m-Wv. CXv Fß-s\-
bmWv Zzn\m-a-am-Ip-∂-sX∂v t\m°mw. CXn¬ am©n-s^d F∂Xv Po\kv

\mahpw C≥Un° F∂Xv {]tXyI kv]ojoknt\bpw kqNn-∏n-°p-∂p.

\ma-I-c-W-Øns‚ km¿h{Xn-I-amb a‰v \nb-a-ßƒ Ch-bm-Wv:
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1. imkv{X-\m-a-ßƒ km[m-cW em‰n≥ As√-¶n¬ em‰n-\m°nbtXm

em‰n\n¬  \n∂pw DcpØn-cn-bp∂tXm Bbn-cn-°pw. Ch Ncn®v (Italics)

Fgp-X-s∏-Sp-Ibpw sNøp-∂p.

2. Hcp imkv{X-\m-a-Øns‚ BZy-hm°v Po\-kns\ {]Xn-\n-[m\w sNøp-
∂p, c≠m-a-tØXv kv]ojokns\ kqNn-∏n°p-∂p.

3. Hcp imkv{X-\maw ssIsb-gp-Øm-sW-¶n¬ AXnse c≠v hm°p-Ifpw
th¿Xn-cn®v ASn-h-c-bnSp-Ibpw A®-Sn-°p-I-bm-sW-¶n¬ Ncn™ A£-

c-ßƒ D]-tbm-Kn-°p-Ibpw sNøpw.

4. Po\kv \maØnse BZ-y-£cw Cw•o-jnse henb A£-c-Øn¬ Bcw-
`n-°p-∂p. kv]ojokv \maw sNdnb A£-c-Øn¬ Bcw-`n°p-∂p. DZm-

l-cWambn am©n-s^d C≥Un° (Mangifera indica).

imkv{X-\maw Is≠-Øn-b B-fns‚ t]cv Npcp-°-cq-]-Øn¬ kv]ojokv

\ma-Øn-\p-tijw tN¿°m-hp-∂-Xm-Wv. DZm-l-cWw am©n-s^d C≥Un°

en≥ (Mangifera indica Linn). CXn-\¿Yw Cu h¿KsØ BZy-ambn

hnh-cn-®Xv ent\-bkv BsW∂mWv.

F√m Poh-Pm-e-ß-sf-bpw ]Tn-°pI Akm-[y-am-b-Xn-\m¬, CXv km[y-am-°m≥

Nne am¿K-ßƒ I≠p]nSn-t°-≠Xv Bh-iy-am-Wv. Cu {]{In-b-bmWv Xcw-
Xn-cn-°¬ (Classification). Ffp-∏-Øn¬ \nco-£n-°m-hp∂ Nne kz`m-h-ß-

fpsS ASn-ÿm-\-Øn¬ kuI-cy-{]-Z-amb hn`m-K-ßfn-te°v Poh-Pm-eßsf
H∂n-®m-°p∂ {]{In-b-bmWv Xcw-Xn-cn-°¬. DZm-l-c-W-ambn kky-ß-ƒ, arK-

ß-ƒ, \mbv°ƒ, ]q®-I-ƒ, {]mWn-Iƒ XpS-ßnb hn`m-K-ßsf \mw Ffp-∏-
Øn¬ Xncn-®-dn-bp∂p. Cu t]cv ]d-bp-tºmƒXs∂ B hn`m-KØn-ep≈

Pohn-IfpsS Nne khn-ti-j-XIƒ \ΩpsS a\- n¬ sXfn-bpw. \nßƒ Hcp
\mbsb-°p-dn®v Nn¥n-°p-tºmƒ F¥p Nn{X-amWv \nßƒ ImWp-∂Xv? Xo¿®-

bmbpw \Ω-ƒ Hmtcmcp-Øcpw "\mbv°-sf' BWv ImWp-∂Xv A√msX "]q®-
Isf' A√. \Ωƒ "Aƒtk-jys\'bmWv Nn¥n-°p-∂-sX-¶n¬ F¥n-s\-°p-

dn-®mWv \mw {]Xn-]m-Zn-°p-∂-sX∂v \ap-°-dnbmw. CXp-t]mse Xs∂  "kkvX-
\n-Iƒ' F∂p ]d-bp-tºmƒ _mly-I¿Whpw tcmam-hr-X-amb ico-chpap≈

arK-ßsfbm-bn-cn°pw \mw Hm¿°p-I. AXp-t]mse kky-ß-fn¬ tKmX-ºn-
s\-°p-dn®v kwkm-cn-°m≥ {ian-®m¬ \nß-fp-sS a\- n-te°p hcp∂ Nn{Xw

tKmXºv sNSn am{X-am-bn-cn-°pw, s\t√m, as‰mcp kkytam Bbn-cn-°n-√.
AXn-\m¬ Ch-sb√mw˛"\mbIƒ', "]q®-Iƒ', "kkvX-\n-Iƒ', "tKmX-ºv',

"s\√v', "kky-ßƒ', "P¥p-°ƒ' XpS-ßn-b-h-sb√mw˛Pohn-Isf ]Tn-°m≥
\mw km[m-c-W-bmbn D]-tbm-Kn-°p∂ hn`m-K-ß-fm-Wv. Cu hn`m-Kßsf kqNn-

∏n-°p∂ imkv{Xo-b-]-Z-amWv SmIvk (Taxa). hnhn-[-X-e-Øn-ep≈ hn`m-K-
ßsf kqNn-∏n-°p-∂-Xn\v SmIvk D]-tbm-Kn-°p-∂p. "kky-ßƒ' (Plants)

F∂Xv Hcp SmIvk-bm-Wv. "tKmXºpw' Hcp SmIvk-bmWv. CXp-t]m-se, "P¥p-
°ƒ', "kkvX-\n-Iƒ', "\mbIƒ' F∂nh F√mw SmIvk-bmWv. ]t£ \mb

Hcp kkvX-\n-bpw, kkvX-\n-Iƒ  arK-ß-fp-am-sW∂v \nßƒ°-dn-bmw. AXp-
sIm-≠p-Xs∂ "arK-ßƒ', "kkvX-\n-Iƒ', "\mbIƒ', F∂nh hnhn-[-X-e-ß-

fn-ep≈ SmIvksb {]Xn-\n-[m\w sNøp-∂p.
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AXn-\m¬ kz`mh khn-ti-j-X-Isf ASn-ÿm-\-s∏-SpØn F√m Poh-Pm-e-

ß-sfbpw hyXykvX SmIvkbmbn Xncn-°mw. Cßs\ Poh-Pm-e-ßsf Xcw
Xncn-°p∂ {]{In-b-bmWv h¿Ko-I-cWimkv{Xw (Taxonomy). Pohn-I-fpsS

_mly˛B¥-cnI LS-\-tbm-sSm∏w tImi-Øns‚ LS-\, hnImk{]{In-b -
(Development process), IqSmsX Pohn-I-fpsS ]mcn-ÿnXnI hnh-c-ßƒ F∂n-

hbpw B[p\nI h¿Ko-I-cWimkv{X ]T-\-ß-fpsS ASn-Ø-d-bm-Wv.

AXp-sIm-≠p-Xs∂ kz`m-h-k-hn-ti-j-X h¿Wn-°¬ (Characterisation), Xncn-
-®dn -b¬ (Identification), Xcw-Xn -cn -°¬ (Classification),\maIcWw

(Nomenclature) F∂n-h-bmWv h¿Ko-I-c-W-Øns‚ ASn-ÿm\ {]{In-b-Iƒ.

h¿Ko-I-c-W-imkv{Xw Hcp \qX\ {]{In-b-b-√. hyXy-kvX-ß-fmb Pohn-I-sf-

°p-dn®v IqSp-X-e-dn-bm≥ a\p-jy¿ F°m-eØpw Xm¬∏-cy-s∏-´n-cp-∂p, {]tXy-
In®v  a\p-j-y\v D]-Im-c-s∏-Sp∂ Pohn-I-sf-°p-dn-®v. BZy-Im-e-ß-fn¬ `£-

Ww, hkv{Xw, ]m¿∏nSw F∂o ASn-ÿm\ Bh-iy-ß-fpsS Dd-hnSw Is≠-
tØ-≠-Xp-≠m-bn-cp-∂p. AXn-\m¬ BZy-Im-e-ß-fn¬ Pohn-Isf Ah-bpsS

"D]-tbmKw' ASn-ÿm-\-am-°n-bmWv h¿Ko-I-cn-®n-cp∂Xv.

a\p-jy¿ hf-sc-°mew apºp-Xs∂ hnhn-[-ß-fmb Pohn-I-sf-°p-dn®pw Ah-
bpsS sshhn-[y-sØ-°p-dn®pw Ah XΩn-ep≈ ]c-kv]-c-_-‘-sØ-°p-dn®pw

Adnhp-≈-h-cm-bn-cp-∂p. CØcw ]T-\-im-Jsb {Iam-\p-K-X-amb h¿Ko-I-cWw
AYhm knÃ-am-‰nIvkvv F∂p hnfn-°p-∂p. em‰n≥ ]Z-amb "knÃa' (‘Systema’)

F∂hm°n¬ \n∂mWv Cu t]cv cq]w sIm≠Xv. CXn-\¿Yw hyh-ÿnX-
ambn Pohn-Isf {IaoI-cn-°p-I-sb-∂-m-Wv. eot\-bkv At±-l-Øns‚ {]kn-

≤o-I-c-W-Øn\v  ‘knÃa \m®ptd’ (Systema Naturae) F∂ t]cv D]-tbm-Kn-
®p. ]n∂oSv Xncn-®-dn-b¬, \ma-I-cWw, Xcw-Xn-cn-°¬ F∂nh Dƒs∏-SpØn

knÃam‰n-Ivkns‚ hym]vXn hnI-kn-∏n-®p. Pohn-Iƒ XΩn-ep≈ ]cn-Wma
_‘-ßƒ IqSn h¿Ko-I-cW imkv{Xw IW-°n-se-Sp-°p-∂p.

1.3 h¿Ko-I-cW hn`m-K-ßƒ (Taxonomic Categories)

Pohn-Isf Xcw-Xn-cn-°p-∂Xv H‰ L´w am{X-ap≈ Hcp efnX {]{In-bm-b√,

adn®v ÿm\-sØtbm (Rank) hn`m-KsØtbm (Category) ASn-ÿm-\-s∏-SpØn
hnhn[ L´-ß-fn-eqsS Db¿∂ t{iWn-bn-te-s°-Øp∂ Hcp {]{In-b-bm-Wn-

Xv. CXv samØw h¿Ko-I-cW hy-h-ÿ-bpsS Hcp `mK-am-b-Xn-\m¬ CXns\
h¿Ko-I-cW hn`mKw (Taxonomic category) F∂p hnfn-°p-∂p. F√m hn`m-

K-ßsfbpw H∂n®v h¿Ko-I-cW ÿm\-t{iWn (Taxonomic hierarchy) F∂p
]dbmw. Hmtcm hn`m-Khpw h¿Ko-I-c-W-Øns‚ Hcp GIIw (Unit) Bbn

IW-°m-°-s∏-Sp-∂p, hmkvX-h-Øn¬ CXv Hcp ÿm\sØ (Rank) {]Xn-\n[o-
I-cn-°p-∂p. CXns\ s]mXpsh SmIvtkm¨ (Taxon) (_lp: SmIvk) F∂p

]dbp∂p.

h¿Ko-I-cW hn`m-K-ßfpw ÿm\t{iWnbpw Hcp DZm-l-c-W-Øn-eqsS hy‡-
am°mw. aq∂p tPmUn JfinX]mZßƒ s]mXpkhn-ti-j-X-bmbp≈ Hcp

Iq´w Pohn-I-sfbmWv jUv]-Z-ßƒ (Insects) {]Xn-\n-[o-I-cn-°p-∂Xv. AXmbXv
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jUv]-Z-ßsf hy‡-amb X\Xv kz`m-h-ß-fpsS ASn-ÿm-\-Øn¬ Hcp hn`m-

Kamtbm (Group), As√-¶n¬ ÿm\amtbm h¿Ko-I-cn-°m≥ km[n-°pw.
CØcØn¬ a‰p hn`m-Kßfn¬s∏´ Pohn-I-fpsS t]cpIƒ \n¿tZ-in°mtam?

Hm¿°pI, KW-ßƒ (Groups) hn`m-KsØ {]Xn-\n-[o-Icn°p-∂p. hn`m-Kw
ÿm\sØ kqNn-∏n-°p-∂p. Hcp ÿm\w As√-¶n¬ SmIvtkm¨ hmkvX-h-

Øn¬, h¿Ko-I-c-W-Øns‚ Hcp GI-IsØ-bm-Wv kqNn-∏n-°p-∂Xv. Cu h¿Ko-
I-cW KWßƒ As√-¶n¬ hn`m-K-ßƒ kv]jvS-amb Poh-imkv{X]c-amb

AkvXn-Xzw (Biological entities) D≈-h-bmWv; adn®v shdpw cq]-im-kv{X-]-c-
amb Iq´-ßf√  (Morphological aggregates).

Adn-b-s∏-Sp∂ F√m Pohn-I-fp-sSbpw h¿Ko-I-cW ]T-\-ßƒ, InwMvUw,

ss^ew As√-¶n¬ Unhn-j≥ (kky-ß-fn¬), ¢mkv, Hm¿U¿, ^manen Po\-
kv, kv]ojokv XpS-ßnb s]mXp- hn`m-K-ß-ƒ cq]-s∏-Sp-∂-Xn\v hgn-sX-fn-®p.

kky-̨ P¥p-temI-ß-ƒ Dƒs∏sS, F√m Poh-Pm-e-ß-fnepw, kv]ojokv BWv
G‰hpw ASn-ÿm\ hn`mKw. Ct∏mƒ \nßfpsS a\- n¬ Hcp tNmZyw Dbcmw,

Hcp Pohnsb Fßs\-bmWv hnhn[ hn`m-K-ßfn¬ Dƒs∏-Sp-tØ-≠Xv? Hcp
Pohn-bp-sS, As√-¶n¬ Hcp hn`m-K-Øns‚ kz`mhkhn-ti-j-X-Isf°p-dn-®p≈

Adn-hmWv CXn\v B[m-cw. Htc Xcw Pohn-I-fpsS kma-y-hyXym-k-ßƒ a\-
 n-em-°p-∂-tXm-sSm∏w Xs∂ a‰v -X-c-Øn-ep≈ Pohn-I-fp-am-bp≈ kma-y-hy-X-

ym-k-ßfpw Xncn-®-dn-bp-∂-Xn\v CØcw Adnhv klm-bn-°pw.

1.3.1 kv]ojokv (Species)

Hcp hwi-Øn¬s∏´, ASn-ÿm-\-]-c-amb kam-\-X-I-fp≈ Hcp Iq´w Pohn-I-
sf-bmWv h¿Ko-I-cW ]T-\-Øn¬ kv]ojokv Bbn IW-°m-°p-∂Xv. hy‡-

amb _mly-cq]hyXym-k-ß-fpsS ASn-ÿm-\-Øn¬ Hcp kv]ojo-kns\
ASpØ _‘-ap≈ a‰v kv]ojo-kp-I-fn¬ \n∂pw Hcp hy‡n°v th¿Xn-cn-®-

dn-bm≥ km[n-°Ww. DZm-l-c-W-ambn \ap°v am©ns^d C≥Un-°, tkmfm\w

Syq_-tdm-kw (Dcp-f°n-gßv, Potato), ]m¥ndm eotbm (knwlw) F∂nh

]cn-K-Wn-°mw. C≥Un-°, Syq_-tdm-k-w, eotbm F∂nh kv]ojokns‚
t]cns\ {]X-n\n-[m\w sNøp-∂p. F∂m¬ Ch-bnse BZ-y-hm-°p-I-fmb am©n-

s^-d, skmfm\w, ]m¥nd F∂nh- Po\-kns\ kqNn-∏n-°p-∂p. AXm-bXv
Ah-bpsS Db¿∂ Xe-Øn-ep≈ SmIvtkm¨ As√-¶n¬ hn`mKsØ {]Xn-

\n-[o-I-cn-°p-∂p. Hmtcm Po\-knepw hyXykvX Pohn-Isf {]Xn-\n-[o-I-cn-°p∂
Ht∂m H∂n-e-[nItam kv]ojokp-Iƒ ImWmw. hyXy-kvX-cm-sW-¶nepw

Ahbvs°√mw _mly-cq]Øn¬ kmay-ßƒ D≠m-bn-cn-°pw. DZm-l-c-W-Øn\v
]m¥nd F∂ Po\kn¬ ssS{Knkv F∂ kv]ojokpw skmfm-\-w F∂ Po\-

kn¬ ss\{Kw, satemwKn\ F∂ kv]ojokpIfpw Dƒs∏-Sp-∂p. a\p-jy¿
Dƒs∏-Sp∂ kv]ojokv km]n-b≥kpw Ah-cpsS Po\kv tlmtambpamWv.

AXn-\m¬ a\p-jycpsS imkv{Xo-b\maw tlmtam km]n-b≥kv (Homo sapiens)

F∂m-Wv.
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1.3.2 Po\kv (Genus)ì(_lphN\w : P\n-d, Pl.Genera)

]c-kv]-c-_-‘-ap≈ kv]ojokp-I-fpsS Iq´-am-Wv Po\kv. Ah a‰v P\n-d-I-

fnse kv]ojo-kp-Ifpambn Xmc-X-ay-s∏-Sp-Øp-tºmƒ IqSp-X¬ s]mXp-hmb
kz`mhkhn-ti-jXIƒ {]I-Sn-∏n-°p-∂p. ASpØ _‘-ap≈ kv]ojo-kp-I-

fpsS Iq´ßfmWv P\nd-Iƒ. DZm-l-c-W-ambn Dcp-f-°n-g-ßv, hgp-X\ F∂nh
c≠v hyXykvX kv]ojo-kp-I-fmWv. F∂m¬ Ch c≠pw skmfm\w F∂

Po\-kn-emWv Dƒs∏-Sp-∂-Xv. ]m¥nd (Panthera) F∂ Po\n-kn¬s]Sp∂
knwlw (]m¥n-d -en-tbm), ]p≈n-∏pen (]m¥nd ]m¿U-kv), ISph (]m¥nd

ssS{Kn-kv) F∂n-h-bvs°√mw [mcmfw s]mXp-hmb kz`m-h-ßƒ D≠v. ]m¥nd

F∂ Po\kv ]q®-Isf Dƒs°m-≈p∂ s^enkv F∂ Po\-kn¬ \n∂pw

Gsd hyXymkw ImWn-°p-∂p.

1.3.3 IpSpw_w (Family)

kv]ojokn-t\mSpw Po\-kn-t\mSpw Xmc-X-a-ys∏-Sp-Øp--tºmƒ hfsc Ipd-®p-
am{Xw kam-\XIfp≈ ]c-kv]c _‘tØmSp IqSnb Hcp Iq´w P\nd-Iƒ

Dƒs∏-Sp-∂-Xm-Wv IpSpw-_w. ImbnI khn-ti-j-X-I-sfbpw {]Xyp¬∏m-Z\
khn-ti-j-X-I-sfbpw ASn-ÿm-\-s∏-SpØn kkykv]ojo-kp-Isf IpSpw-_-

ß-fmbn h¿Ko-I-cn-®n-cn-°p-∂p. DZm-l-c-W-ambn kky-ß-fn¬ aq∂v hyXykvX
P\nd-I-fmb skmfm\w (Solanum), s]‰yq-Wn-b (Petunia), USyqd (Datura)

F∂nh skmfm-t\-kntb (Solanaceae) F∂ IpSpw-_Øn-emWv Dƒs∏-Sp-Øn-
bn-cn-°p-∂-Xv. arK-ß-fn¬ knwlw, ISp-h, ]p≈n-]pen F∂nhsb Dƒs°m-

≈p∂ ]m¥nd F∂ Po\-kpw, ]q®sb Dƒs°m-≈p∂ s^enkv F∂
Po\kpw s^entU (Felidae) F∂ IpSpw-_ØnemWv Dƒs∏-Sp-Øn-bn-cn-°p-

∂-Xv. AXp-t]mse ]q®-sbbpw \mbsbbpw I≠m¬ Nne kmayßfpw Nne
hyXym-k-ßfpw \nßƒ°v ImWmw. AXn-\m¬ Chsb c≠p hyXykvX

IpSpw-_-ß-fnembn Xncn-®n-cn-°p-∂p˛bYm-{Iaw s^en-tUbpw Im\n-tU-bpw.

1.3.4 Hm¿U¿

kv]ojokv, Po\kv, IpSpw_w F∂nhsb kam\kz`m-h-ß-fpsS ASn-ÿm-\-
ØnemWv h¿Ko-I-cn-®n-cn-°p-∂Xv. km[m-cWbmbn, Hcp Iq´w kz`mhkhn-

ti-j-X-Isf ASn-ÿm-\-am-°n-bmWv Hm¿Udpw a‰v Db¿∂ h¿Ko-I-cW- hn`m-
K-ßfpw Xncn-®-dn-bp-∂-Xv. Hm¿U¿ F∂ Db¿∂ h¿Ko-I-cWhn`m-K-w, Npcp°w

Nne kam\kz`m-h-ßƒ {]I-Sn-∏n-°p∂ IpSpw-_ßfpsS Iq´mbv-abm-W.v Hcp
IpSpw-_-Øn¬ Dƒs∏-Sp∂ hyXykvX P\-nd-I-sf Xmc-Xayw sNøp-tºmƒ

Ah-bv°n-S-bnep≈ kam-\-X-Iƒ Ipd-hm-bn-cn-°pw. I¨thmƒhp-te-kntb
(Convolvulacea), skmfmt\kntb (Solanacea), F∂o kky-Ip-Spw_-ßsf

(^man-en) t]mfn-tam-Wn-tb¬kv (Polymoniales) F∂ Hm¿U-dn¬ Dƒs∏-Sp-
Øn-bn-cn-°p-∂Xv {][m-\-ambpw ]pjv]-kz-`m-h-ßsf (Floral characters) ASn-

ÿm-\-am-°n-bmWv. arK-ß-fn¬, Im¿Wn-thm-d- (Carnivora) F∂ Hm¿U-dn¬
s^entU (Felidae), Im\ntU (Canidae) F∂o IpSpw-_-ßƒ Dƒs∏-Sp-∂p.
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1.3.5 ¢mkv (Class)

Cu hn`m-K-Øn¬ ]c-kv]c _‘-ap≈ Hm¿U-dp-Iƒ Dƒs∏-Sp-∂p. DZm-l-c-W-

Øn\v Ipc-ßv, tKmdn-√, Kn∫¨ F∂nh Dƒs∏-Sp∂ ss{]ta‰ (Primata)

F∂ Hm¿U-dpw, ISp-h-, ]q®-, \mbv F∂nh Dƒs∏-Sp∂ Im¿Wn-thmd

(Carnivora)  F∂ Hm¿Udpw ata-enb (kkvX-\n-Iƒ) (Mammalia) F∂ ¢mkn-
emWv DƒsIm-≈n-®n-´p-≈Xv. kkvX-\n-Iƒ F∂ ¢mkn¬ a‰p Hm¿U-dpIfp-

ap≠v.

1.3.6 ss^ew (Phylum)

a’y-ßƒ, D`-b-PohnIƒ, Cg-P-¥p-°ƒ, kkvX-\n-Iƒ, ]£n-Iƒ apX-emb
arK-ßƒ Dƒs∏-Sp∂ ¢mkp-Iƒ tN¿∂ ASpØ Db¿∂ hn`m-K-amWv ss^ew.

{]mKvI-ticp (Notochord), apXpIp`mK-Øp≈ s]m≈-bmb \mUo hyhÿ
F∂o s]mXp-hmb -k-hn-tij kz`m-h-ß-fp≈ Pohn-Isf ss^ew

tIm¿tU-‰-bn¬ (Iti-cp-In-Iƒ) (Chordata) Dƒs∏-Sp-Øn-bn-cn-°p-
∂p. kky-ß-fpsS Imcy-Øn¬ GXm\pw Nne kam\kz`m-h-ap≈

¢mkp-Isf Unhn-j≥ (Division) F∂ Db-¿∂ hn`m-K-Øn¬ Dƒs∏-
Sp-Øn-bn-cn-°p-∂p.

1.3.7 InMvUw (Kingdom)

hnhn[ ss^e-ß-fn-ep≈ F√m P¥p°-sfbpw h¿Ko-I-cW kwhn-

[m-\-Øn¬ InMvUw A\n-ta-enb F∂dnbs∏-Sp∂ G‰hpw Db¿∂
hn`m-K-Øn¬ Dƒs∏-Sp-Ønbncn°p-∂p. AtX-k-abw kky-ß-fn¬

hyXy-kvX- Unhn-j-\p-I-fn¬ \n∂p≈ F√m kky-ßtfbpw
InMvUw πmt‚-bn¬ Dƒs°m-≈n-®n-cn-°p-∂p. Cu c≠p hn`m-K-

ßfpw P¥p-temIw, kky-temIw F∂pw Adn-b-s∏-Sp-∂p.

kv]ojokv apX¬ InMvUw hsc-bp≈ h¿Ko-I-cW hn`m-K-ßƒ
Btcm-l-W-{I-a-Øn¬ Nn{Xw 1.1 ¬ ImWn-®n-cn-°p-∂p. Ch-sbms°

hnime hn`m-K-ß-fm-Wv. F∂n-cp-∂mepw hnhn[ SmIvk-sb IqSp-
X¬ IrXy-ambpw imkv{Xobambpw {Iao-I-cn-°p-∂-Xn-\mbn h¿Ko-

I-cW imkv{X-⁄¿ Cu t{iWn-bn¬ D]-hn-`m-K-ßƒ  IqSn hnI-
kn-∏n-®n-´p-≠v.

Nn{Xw 1.1 kq-Nn-∏n-®n-cn-°p-∂ h¿Ko-I-cW ÿm\t{iWn- ]cn-
tim[n°p-I. {Iao-I-c-W-Øns‚ ASn-ÿm\w F¥m-sW∂v

\nßƒ°v Hm¿Ωn°phm≥ Ign-bp-∂pt≠m? DZm-l-c-W-Øn\v \Ωƒ
kv]ojnkn¬ \n∂v Db¿∂ hn`m-K-amb InMvU-Øn-tebv°v t]mIpwtXmdpw

s]mXp kz`mhkhn-ti-j-X-Iƒ Ipd-bp-∂-Xmbn ImWmw. SmIvk Xmgpw
tXmdpw Hcp SmIvtkm-Wnse AwK-ßƒ ]¶n-Sp∂ s]mXp- kz-`m-h-k-hn-ti-j-

X-Iƒ IqSp-∂Xmbn ImWmw. hn`m-K-X-eßƒ Dbcpw tXmdpw Htc Xe-Øn-
ep≈ hnhn[ SmIvk- XΩn-ep≈ _‘w I≠p-]n-Sn°pI {]bm-k-amWv. AXn-

\m¬ h¿Ko-I-cW {]{Inb IqSp-X¬ k¶o¿W-hp-am-Ipw.

Nn{Xw 1.1 Btcm-l-W-{I-a-

Øn¬ {Iao-I-cn-

® n - c n - ° p ∂

h ¿ K o - I - c W

hn`m-K-ßƒ

InMvUw

ss^ew/Unhn-j≥

¢m v

Hm¿U¿

IpSw_w

Po\kv

kv]ojokv
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]´nI 1:1 km[m-cW Pohn-I-fm-b, Cu®, a\p-jy≥, amhv, tKmXºv F∂nh

Dƒs∏-Sp∂ h¿Ko-I-cW hn`m-K-ßsf kqNn-∏n-°p∂p.

1.4 h¿Ko-I-cW D]m[n-Iƒ (Taxonomical Aids)

hnhn[ kky-ß-fp-sSbpw P¥p-°-fp-sSbpw a‰v Poh-Pm-e-ß-fp-sSbpw h¿Ko-I-
c-Wimkv{X ]T\ßƒ Irjn, h\w, hyh-kmbw F∂n-h-bpsS hn]p-eo-I-c-

W-Øn\p am{X-a√ \ΩpsS ssPh-hn-`-h-ß-sf-°p-dn®pw Ah-bpsS sshhn-[y-
sØ-°p-dn®pw Adn-bp-∂-Xn\pw \sΩ klm-bn-°pw. Cu ]T-\-ßƒs°√mw

Pohn-I-fpsS icn-bmb h¿Ko-I-c-W-hpw Xncn-®-dn-bepw Bh-iy-am-Wv. Pohn-I-
fpsS Xncn-®-dn-b-en\v ]co-£-W-ime Xe-Ønepw ^o¬Uv Xe-Øn-ep-ap≈

Kuc-h-ta-dnb ]T-\-ßfpw Bh-iy-am-Wv. kky-ß-fp-sSbpw arK-ß-fp-sSbpw
XmZr-i-ßƒ (Actual specimens) CXn\v AXym-¥m-t]-£n-X-am-Wv. CXmWv

h¿Ko-I-c-W-imkv{X ]T-\-Øns‚ apJ-y-t{km-X- v. Cu kvs]kn-a-\p-Iƒ h¿Ko-
I-c-W-imkv{X ]T-\-Øn\v ASn-k-Ym-\hpw h¿Ko-I-cW ]cn-io-e-\-Øn¬ AXy-

¥m-t]-£n-X-hp-am-Wv. CXv Hcp Pohn-bpsS h¿Ko-I-c-W-Øn\v D]-tbm-Kn-°p-
Ibpw tiJ-cn® hnh-c-ßƒ kvs]kn-a-t\m-sSm∏w (Specimen) kq£n-°p-Ibpw

sNøp∂p. Nne-t∏mƒ `mhn-]-T-\-ßƒ°mbn Chsb kwc-£n-°mdpap≠v.

h¿Ko-I-c-W-imkv{X]T-\-ß-fn¬ e`n® hnh-c-ßfpw kvs]kn-a\pIfpw kwc-
£n®p kq£n-°p-∂-Xn\v Nne \S-]-Sn-{I-a-ß-fpw, kmt¶-XnI hnZy-Ifpw

imkv{X-⁄¿ hnI-kn∏n-®n-´p≠v. h¿Ko-I-cW D]m[n-I-fpsS D]-tbmKw a\-
 n-em-°p-∂-Xn\v Ch-bn¬ NneXv Xmsg hnhcn°mw.

1.4.1 sl¿t_-dnbw (Herbarium)

kk-y--sØtbm, kk-y-`m-K-ß-sftbm tiJ-cn®v, DW°n, Aa¿Øn t]∏¿

jo‰p-I-fn¬ kq£n°p∂ kky-kvs]kn-a\p-I-fpsS Hcp kw -̀c-W-im-e-bmWv
sl¿t_-dn-bw. km¿h{XnIambn AwKo-Icn-®n-́ p≈ Hcp h¿Ko-I-cW hyhÿ

A\p-k-cn®mWv jo‰p-Iƒ {Iao-I-cn-°p∂Xv. sl¿t_-dnbw jo‰nse hnh-c-
W-tØm-sSm∏apff kvs]kn-a\p-Ifpw `mhn-bnse D]-tbm-K-Øn-\pff Hcp

Ie-hd As√-¶n¬ kw` -c -W-ime-bmbn amdp -∂p (Nn{Xw 1 .2) .

]´nI 1.1  Pohn-Ifpw Ah-bpsS h¿Ko-I-cW hn`m-K-ß-fpw.

km[m-cW imkv{Xo-b-\maw Po\kv IpSpw_w Hm¿U¿ ¢mkv  ss^ew/Unhn-j≥

t]cv (^manen)

a\pjy≥ tlmtam -km-∏nb≥kv -tlmtam slman-\ntU ss{]ta‰ atΩ-enb tIm¿tU‰

Cu® akvI sUma-Ãn° akv° aypkntU Un]v‰nd C≥kIv‰ B¿t{Xm-t]mU

amhv am©ns^d C≥Un° am©ns^d A\-Im¿Un km]n≥tU¬kv ssUt°m´n B≥Pn-tbm-kvt]¿ta

tbknsb enUtW

tKmXºv {Sn‰n°w GÃnhw {Sn‰n°w t]mtb-kntb t]mtb¬kv tamtWm-tIm´v B≥Pntbmkvt]¿ta

enUtW
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Nn{Xw 1.2 tiJ-cn® amXr-I-Iƒ Dƒs°m-≈p∂ sl¿t_-dnbw

Cw•ojv˛{]mtZinI \ma-ßƒ, imkv{X-\m-aßƒ, kky-Ip-Spw_w, tiJ-cn-®-

bm-fns‚ t]cv, tiJ-cn®v ÿew, XobXn F∂o hnh-c-ßƒ Hmtcm sl¿t_-
dnbw jo‰nepw kqN-I-ß-fmbn Dƒs°m-≈n-®n-cn-°p-∂p. h¿Ko-I-cWimkv{X]T-

\-ß-fn¬ hfscs∏s´-∂p≈ Hcp ]cn-tim-[\kwhn-[m-\-ambn sl¿-t_-dnbw
D]-tbm-K-s∏-Sp-∂p.

1.4.2 kky DZym-\-ßƒ (Botanical Gardens)

h¿Ko-I-cWimkv{X ]T-\-ßƒ°pw ti-J-c-W-Øn-\p-ambn kky-ßsf Iq´-

ambn \´phf¿Øp∂ Hcp {]tXyI DZym-\-amWv kky- DZym-\-ßƒ. Cu
DZym-\-Øn¬, kky-ßsf Xncn-®-dn-bp-∂-Xn-\mbn Hmtcm kky-Ønepw

AXns‚ imkv{Xo-b-\m-ahpw, IpSpw-_hpw kqNn-∏n-°p-∂ ^eIßƒ D≠m-
Ipw.  Cw•≠nse Iyq Km¿U≥ (Kew), lud-bnse C¥y≥ s_m´m-Wn-°¬

Km¿U≥ (C¥y), eIv\u-hnse \mj-W¬ s_m´m-Wn-°¬ dnk¿®v C≥Ãn-
‰yq´v (C¥y) XpS-ßnbh {]i-kvX-amb kky DZym-\-ß-fm-Wv.

1.4.3 ImgvN-_w-•mhv (Museum)

kvIqfp-Iƒ, tImtf-Pp-Iƒ XpS-ßnb hnZym-`ymkÿm]-\-ß-fn¬ km[m-c-W-

bmbn _tbm-f-Pn-°¬ ayqknbßƒ ÿm]n-®n-´p-≠mIpw. ]T-\-Øn-\pw, hnh-
c-ti-J-c-WØn\pw th≠n-bp≈ kky-ß-fp-sSbpw P¥p-°-fp-sSbpw tiJ-c-

amWv ayqkn-bßƒ. kw`-c-Wn-I-fntem kv^SnI°p∏n-I-fntem kwc-£nX
emb-\n-I-fn¬ kvs]kn-a-\p-Iƒ tISp-Iq-SmsX kq£n-®ncn°p∂p. kky-ßfp-
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Nn{Xw 1.3 C¥-y-bnse hnhn[ arK-im-e-I-fn¬ kwc-£n-®n-cn-°p∂ arK-ß-fpsS Nn{X-ßƒ

sSbpw P¥p-°-fp-sSbpw amXr-I-Iƒ DW-°nbpw kq£n-°mw. jUv]-Z-ßsf

tiJ-cn-®v, arXm-hÿbnem°n {]tXyIw Xbm-dm-°nb s]´n-I-fn¬ (Insect

boxes) imkv{Xo-b-ambn ]n≥sNbvXv (Pinning) kq£n°p∂p. km[m-c-W-bmbn

]£n-Iƒ, kkvX-\n-Iƒ t]mep≈ henb arK-ßƒ F∂n-hsb DW°n,
D≈n¬ ]™n-t]m-ep≈ hkvXp-°ƒ \nd®v (Stuffed) kq£n-°p∂p. ayqkn-b-

Øn¬ ]e-t∏mgpw ]e arK-ß-fpsSbpw Aÿn-Iq-S-ß-fpsS tiJ-chp-ap-≠mIm-
dp-≠v.

1.4.4 arK-im-e-Iƒ (Zoological Parks)

a\pjy]cn-N-c-W-Øn\p Iogn¬ kwc-£n-X-amb ]cn-ÿnXnIfn¬ h\y-Po-hn-

Isf kq£n-®n-cn-°p∂ {]tZ-i-ß-fmWv arK-im-e-Iƒ. Ch P¥p-°-fpsS ̀ £-
W-co-Xnbpw s]cp-am-‰-hp-sa√mw ]Tn-°m≥ klm-bn-°p∂ ÿe-ß-fm-Wv. Hcp

arK-im-e-bnse F√m arK-ßƒ°pw Ah-bpsS kzm`m-hnI Bhmk hyh-ÿ-
Iƒ°v kam-\-amb Ah-ÿ-Iƒ Hcp-°nbn-cn°pw. arK-im-e-Iƒ  kµ¿in-°p-

∂Xv Ip´n-Iƒ°v hfsc CjvS-am-Wv (Nn{Xw 1.3).
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1.4.5 h¿Ko-I-cW hgn-Im´n (Key)

kam-\-X-I-fpw sshcp-[y-ßfpw ASn-ÿm-\-am°n kky-ß-sfbpw P¥p-°-

sfbpw Xncn-®-dn-bm≥ D]-tbm-Kn-°p∂ as‰mcp h¿Ko-I-cW D]m[nbmWv h¿Ko-
I-cW hgn-Im´n AYhm Io. Iπ-‰v (Couplet)F∂v Adn-b-s∏-Sp∂ Hcp tPmUn

sshcp-[ykz-̀ m-h-ßsf ASn-ÿm-\-am-°n-bp-≈-XmWv Io. CXnse Hmtcm kqN-
Ihpw c≠v Xnc-s™-Sp-°¬ km[y-X-Iƒ Dƒs°m-≈p-∂-h-bm-Wv. CXn¬

H∂ns\ kzoI-cn-°p-Ibpw as‰m-∂ns\ Xnc-kvI-cn-°p-Ibpw sNøp-∂p. Xncn-®-
dn-tb≠ Pohn-bpsS khn-ti-j-X-Iƒ Xnc-s™-SpØv {Ia-ambn apt∂m´p t]mIp-

∂-Xn-eqsS Pohnsb Xncn-®-dn-bm\pw XcwXncn-°m\pw Ign-bp-∂p. CXnse
Hmtcm {]kvXm-h-\bpw apt∂m-´p-\-bn-°p∂h (Lead) BWv. ̂ man-en, Po\-kv,

kv]ojokv XpS-ßnb Hmtcm h¿Ko-I-cW hn`m-K-Øn\pw {]tXyIw h¿Ko-I-
cW h-gn-Im-´n-Iƒ D≠v. s]mXpsh hni-I-e\ kz`mhw D≈-h-bmWv IoIƒ.

kky-Pmehnh-cWw (Flora), eLp-{K-Ÿ-ßƒ (Manuals), GI hnjb{]_-

‘-ßƒ (Monograph), kqNn-I-Iƒ (Catalogues) XpS-ßnbh a‰p Xc-Øn-ep≈
tcJ-s∏-Sp-Ø-ep-Iƒ AS-ßnb h¿Ko-I-cW D]m[n-I-fmWv. Ch-sb√mw icn-

bmb Xncn-®-dnb-en\v klm-bn-°pw. Hcp {]tZ-isØ kky-ß-fpsS hym-]\hnh-
chpw Bhm-k-hy-h-ÿbpw kw_-‘n® bYm¿Y hnh-cWw kky-Pme hnh-

c-W-Øn¬ AS-ßn-bn-cn-°p-∂p. CXv Hcp {]tXyI {]tZ-iØv ImW-s∏-Sp∂
kky C\-ß-fpsS kqN\ \¬Ip-∂p. Hcp {]tZ-iØv ImW-s∏-Sp∂ Pohn-I-

fpsS t]cp-Iƒ Xncn-®-dn-bm≥ eLp-{K-Ÿ-ßƒ AYhm am\p-hepIƒ klm-
bn-°p-∂p. GI hnjb{]_-‘-ßfn¬ GsX-¶nepw Hcp SmIvtkm-Wn-s\-°p-

dn-®p≈ ]q¿Whnh-c-ßƒ ASßnbncn°p∂p.

kw{Klw

Poh-temIw hfsc sshhn-[y-ap-≈-Xm-Wv. Zi-e-£-I-W-°n\v kky-ßsfbpw P¥p-°-sfbpw

Xncn-®-dnbpIbpw hnh-cn°pIbpw sNbvXn-´p-≠v. F¶nepw At\IsaÆw Ct∏mgpw A⁄m-

X-ambn XpS-cp-∂p. hep∏w, \ndw, Bhm-k-hy-hÿ, ico-c-[¿aw, _mly-cq]w F∂n-h-bn¬

hyXykvX \ne-hm-c-Øn¬ \ne-sIm-≈p∂ Poh-Pm-e-ß-fpsS h≥\nc \sΩ Poh-\p-≈-h-bpsS

khn-ti-j-X-Iƒ \n¿h-Nn-°p-hm≥ t{]cn-∏n-°p-∂p. ssPh-ssh-hn-[y-ß-sf-°p-dn®p ]Tn-°p-

∂-Xn-\mbn Pohn-Isf Xncn-®-dn-bp-∂-Xn\pw, \ma-I-cWw sNøp-∂-Xn-\pw, h¿Ko-I-cn-°p-∂-Xn\pw

Poh-im-kv{X-⁄¿ Nne \nb-a-ßfpw XXzßfpw cq]-s∏-Sp-Øn-bn-´p-≠v. Cu hnh-c-ßƒ

ssIImcyw sNøp∂ Adn-hns‚ imJsb h¿Ko-I-c-W-imkv{Xw (SmIvtkm-W-an)  F∂p ]d-bp-

∂p. ]e-X-c-Øn-ep≈ kky-P-¥p-Pm-Xn-I-sf-°p-dn-®p≈ ]T-\w, Irjn, h\-h¬°-c-Ww, hyh-

km-bw F∂n-hsb klm-bn-°p-∂-tXm-sSm∏w kky-ß-fp-sSbpw P¥p-°-fp-sSbpw sshhn-[y-

sØ-°p-dn®pw {]Ir-Xn-hn-`-h-ß-sf°p-dn®pw Adn-bp-∂-Xn\v D]-Imcn°p-∂p. A¥m-cmjv{S

am¿K-tcJ-I-fpsS Iogn¬ h¿Ko-I-cWØns‚ ASn-ÿm-\-ßfmb Xncn-®-dn-b¬, \ma-I-c-Ww,

Xcw-Xn-cn-°¬ F∂n-hsb km¿h-{Xn-I-ambn hnI-kn-∏n-°p-∂p. kmayßfpw hyXym-k-ßfpw

ASn-ÿm-\-am°n Hmtcm PohnIsbbpw Xncn-®-dn-bp-I-bpw, Ahbv°v IrXy-amb imkv{Xob

\maw \¬Ip-Ibpw sNøp∂ Zzn\m-a-]-≤-Xn-bn¬ c≠v \ma-ßƒ Dƒs°m-≈p∂p. h¿Ko-I-cW

kwhn-[m-\-Øn¬ Hcp Pohn Hcp ÿm\-tam, Hcp ]Zhntbm {]Xn-\n-[o-I-cn-°p-∂p. s]mXpsh
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h¿Ko-I-cW hn`m-K-ßƒ As√-¶n¬ SmIvk F∂-dn-b-s∏-Sp-∂ \nc-h[n hn`m-K-ß-fp≠v. F√m h¿Ko-I-

cW hn`m-K-ßfpw tNcp-∂-XmWv h¿Ko-I-cW t{iWn.

Poh-Pm-e-ßsf Xncn-®-dn-bp-∂Xpw t]cp \¬Ip-∂Xpw h¿Ko-I-cn-°p-∂Xpw Ffp-∏-am-°p-∂-Xn\v h¿Ko-

I-cW imkv{X-⁄¿ hnhn-[-Xcw h¿Ko-I-cW D]m-[n-Iƒ hnI-kn-∏n-®n-´p-≠v. Cu ]T-\-ß-fn¬ bYm¿Y

Pohn-IfpsS kvs]kn-a-\p-Iƒ tiJ-cn-°p-Ibpw sl¿t_-dn-bw, ImgvN-_w-•m-hp-Iƒ, kky- DZym-\-ßƒ,

arK-ime-Iƒ F∂n-hnS-ß-fn¬ ]p\∏cn-tim-[-\-bv°pw ]T-\-Øn-\pambn  kwc-£n-°p-Ibpw sNøp-∂p.

sl¿t_-dn-bw, ImgvN-_w-•mhv F∂n-hn-S-ß-fn¬ kvs]kn-a-\p-Isf tiJ-cn-°p-∂-Xn\pw kq£n-°p-∂-

Xn\pw {]tXyI kmt¶-XnIhnZyIƒ Bh-iy-am-Wv. arK-im-e-Ifnepw kky DZym-\-ßfnepw kky-ß-fpsSbpw,

P¥p-°-fp-sSbpw Poh-\p≈ kvs]kn-a-\p-I-fmWv kq£n-°p-∂-Xv. h¿Ko-I-cW imkv{X-⁄¿ IqSp-

X¬ h¿Ko-I-cW ]T\-Øn-\mbn hnh-c-ßƒ eLp-{K-Ÿßfn-eq-sSbpw GI-hn-jb {]_‘ß-fn-eq-sSbpw

Xbm-dm°n hnX-cWw sNøp∂p. khn-ti-j-X-Isf ASn-ÿm-\-am°n Pohn-Isf Xncn-®-dn-bm≥ klm-bn-

°p∂ D]-I-c-W-ß-fmWv h¿Ko-I-cW hgn-Im-´n-Iƒ.

]cn-io-e\ {]h¿Ø-\ßƒ

1. Poh-Pm-e-ßsf h¿Ko-I-cn-°p-∂-Xv F¥n-\p-th-≠n-bmWv?

2. h¿Ko-I-cW kwhn-[m\w Ft∏mgpw amdn-s°m-≠n-cn-°p-∂Xv F¥p-sIm-≠mWv?

3. \nßƒ ]e-t∏mgpw I≠pap´p∂ Bfp-Isf Xcw-Xn-cn-°m≥ F¥v hyXykvX am\-Z-fi-ßƒ

Xncs™Sp-°pw?

4. Pohn-I-sf-bpw, Pohn-KWß-sfbpw Xncn-®-dn-bp-∂-Xn-eqsS \Ωƒ F¥mWv ]Tn-°p-∂Xv?

5. amhns‚ imkv{Xo-b-\maw Xmsg X∂n-cn-°p∂p. CXn¬ icn-bm-b coXn-bn¬ Fgp-Xn-bXv GXv?

Mangifera Indica

Mangifera indica

6. SmIvtkm¨ Fs¥∂v \n¿h-Nn-°pI? hnhn[ h¿Ko-I-cW ÿm\-t{i-Wn-bn-ep≈ SmIvk-bv°v

DZm-lcWßƒ \¬IpI?

7. h¿Ko-I-cW hn`m-K-ß-fpsS icn-bmb t{iWn- I-s≠-ØpI?

F) kv]ojokv Hm¿U¿ ss^ew InMvUw

_n) Po\kv kv]ojokv Hm¿U¿ InMvUw

kn) kv]ojokv Po\kv Hm¿U¿ ss^ew

8. kv]ojokv F∂ hm°n\v \ne-hn¬ AwKo-I-cn-°-s∏-́ n-́ p≈ A¿Y-ßƒ tiJ-cn-°m≥ {ian-°pI.

kv]ojo-kns‚ A¿Yw Db¿∂ P¥p-°sfbpw kk-y-ß-sfbpw kw_-‘n-®p-≈Xpw _mIvSo-cn-b-

Isf kw_-‘n-®p≈Xpw F∂nh A[-ym-]-I-cp-ambn tN¿∂v N¿® sNøp-I:

9. Xmsg X∂n-cn-°p-∂h \n¿h-Nn-°p-Ibpw a\- n-em-°p-Ibpw sNøp-I:

(i)  ss^ew  (ii)  ¢mkv   (iii)  ^manen  (iv)   Hm¿U¿  (v)  Po\kv

10. Pohn-I-fpsS Xncn-®-dn-b-en-\pw, h¿Ko-I-c-W-Øn\pw h¿Ko-I-cW hgn-Im´n/"Io' Fßs\ klm-

b-I-amIpw?

11. GsX-¶n-ep-samcp kky-Øns‚bpw P¥p-hns‚bpw A\p-tbm-Py-amb DZm-l-c-W-ß-fn-eqsS h¿Ko-

I-c-Wÿm\ t{iWn Nn{Xo-I-cn-°p-I.





























































































































kq£va\nco-£-WßfneqsS am{Xta ̀ qan-bn¬ Pohs‚ sshhn[yam¿∂ cq]-ß-fpsS

hni-Zmw-i-ßƒ Is≠-Øm≥ Ign-bq. BZy-Im-e-ß-fn¬ CXv \·-t\-{X-ß-fn-eq-sSbmWv

\S-Øn-bn-cp-∂-Xv. ]n∂oSXv am·n-ss -̂bnwKv se≥kpI-fn-eq-sStbm ssat{ImkvtIm∏n-

eq-sStbm Bbn amdn. Cu hni-Zo-I-c-W-Øn¬ {][m-\-ambpw B¥-chpw _mly-hp-

amb LS-\m-khn-ti-j-X-I-fmWv {]Xn]-mZn°p-∂-Xv. IqSmsX \nco-£n-°m\pw a\- n-

em-°m\pw Ign-bp∂ ssPh-{]-Xn-`m-k-ßfpw CXns‚ `mK-ambn tcJ-s∏-Sp-Ønbn´p-

≠v.- ]co-£-Wm[n-jvTnX--amb Poh-imkv{Xw, {]tXy-In®pw icoc[¿a-im-kv{Xw Poh-im-

kv{X-Øns‚ ̀ mK-ambn amdp-∂-Xn\v apºv {]IrXn imkv{X-⁄¿ Pohimkv{Xw am{X-

amWv hni-ZoI--cn-®-Xv. A-ßs\ Poh-imkv{Xw Ime-ß-tfmfw {]IrXn Ncn-{X-ambn \ne-

\n-∂p. hni-Zmw-i-ß-fpsS ASn-ÿm-\-Ønep≈ hni-Zo-I-cWw Xs∂ A¤p-Xm-h-l-

ambncp-∂p. hnZym¿Yn-I-fn¬ XpS-°-Øn¬ Xm¬∏cy-°p-dhv Df-hm-°p-sa-¶nepw Poh-cq-

]-ß-fp-sSbpw Ah-b-h-L-S-\-sbbpw Ip-dn-®p≈ hni-Zo-I-c-WsØ-°mƒ imkv{X-⁄-

cpsS {i≤-bm-I¿jn® Poh¬{]-h¿Ø-\-ß-sf-°p-dn-®p≈ hni-Zo-I-cWw ]n¬°m-eØv

\yq\o-I-cW Poh-im-kv{X-Øn\v (Reductionist biology) D]-I-cn®p F∂Xv Hm¿t°≠

Hcp hkvXp-X-bm-Wv.

AXn-\m¬ Cu hni-Zo-I-cWw A¿Y-h-Ømbn amdp-Ibpw ico-c-[¿a-im-kv{X-Ønepw

]cn-Wm-a-im-kv{X-Ønepw Kth-j-W-]-c-amb tNmZy-ßƒ cq]o-I-cn-°m≥ klm-b-I-

amIpIbpw sNbvXp. Cu bqWn-‰nse XpS¿∂p≈ A[ym-b-ß-fn¬ kky-ß-fp-sSbpw

P¥p-°-fp-sSbpw LS-\m-]-c-amb {Iao-I-c-Whpw ico-c-[¿aimkv{X-]-c-amtbm kz`m-

h-]-c-amtbm D≈ {]Xn-̀ m-k-ßfpsS LS-\m-]-c-amb ASn-ÿm-\hpw hni-Zo-I-cn-®n-cn-°p∂p.

kky-ß-fp-sSbpw P¥p-°-fp-sSbpw _mly-L-S-\m-]-chpw B¥-c-L-S-\-m]-c-hp-amb khn-

ti-j-X-Iƒ kuI-cym¿∞w sht∆sd \¬In-bn-cn-°p-∂p.

A[ymbw 5
k]pjv]n-I-fpsS _mly-

L-S-\m-k-hn-ti-j-X-Iƒ

A[ymbw 6
k]p-jv]n-I-fnse

B¥-c-L-S\

A[ymbw 7
P¥p-°-fnse

LS\mhyhÿ

kkyßfnsebpw P¥p-°-fn-
sebpw LS\mhyhÿ
(STRUCTURAL ORGANISATION

IN PLANTS AND ANIMALS)

bqWn‰v  2



ImY-dn≥ Ckmhv

(1898 – 1997)

ImY-dn≥ Ckmhv 1898 ¬ Dss{I-\n¬ P\n-®p. Ah¿ djy-bnepw

P¿a-\nbnepw Irjn-imkv{Xw ]Tn-®p. 1931 ¬ Ata-cn-°-bn¬ \n∂v

tUmIvS-td‰v t\Sn. kky-ß-fn¬ tI¿en tSm∏v sshdkv (Curly top

virus) hym]n-°p-∂Xv Blm-c-kw-h-l\ Ie (^vtfmbw Ie) bneq-

sS-bm-sW∂v Xs‚ BZy-Ime {]kn-≤oI-c-W-Øn¬ Ah¿ tcJ-

s∏-Sp-Øn. 1954 ¬ tUmIvS¿ Ckm-hv {]kn-≤o-I-cn® πm‚v A\m-

´an F∂ ]pkvX-I-Øns‚ kao-]\w GsXm-cmƒ°pw kky-L-S-

\sb Ipdn-®p≈ [mcW sa®-s∏-Sp-Øm≥ DX-Ip∂ Xc-Øn-¬

i‡hpw ]ptcm-K-a-\-]chp-ambncp-∂p. Cu ]pkvXIw temI-sa-

ºmSpw henb kzm[o\w sNepØn.

ImY-dn≥ Ckm-hns‚ Z A\m-́ an Hm^v koUv πm‚vkv (The Anatomy

of seed plants) 1960 ¬ {]kn-≤o-I-cn-®p. CXv kky-im--kv{X-Øns‚

k¿h-hn-⁄m-\-tIm-i-w (Webster’s of plant biology) Bbn IW-

°m-°p-∂p. 1957 ¬ \mj-W¬ A°m-Uan Hm^v kb≥k-kn-te°v

(National Academy of Sciences) Xnc-s™SpØ-tXmsS Cu ]Zhn

Ae-¶-cn-°p∂ Bdm-asØ h\nX F∂ ÿm\hpw t\Sn. A`n-

am-\m¿l-amb Cu Ahm¿Uv IqSmsX 1989 ¬ {]kn-U‚v tPm¿Pv

_pjn¬ \n∂pw \mj-W¬ saU¬ Hm^v kb≥kpw (National

Medal of Science) e`n-®p.

1997 ¬ ImY-dn≥ Ckmhv ac-W-s∏-´t∏mƒ, 99˛mw hb-knepw kky-

imkv{XØn¬ "Xo¿Øpw ta[m-hnXzw'Dd-∏n® hy‡n-bm-bn-cp∂p

ImY-dn≥ Ckmhv F∂m-Wv antkm-dn-bnse s_m´m-Wn-°¬ Km¿U-

\nse A\m-´-an-bp-sSbpw tam¿t^m-f-Pn-bp-sSbpw Ub-d-IvS-dmb

]o‰¿ dmh≥ Hm¿as∏-Sp-Øn-b-Xv.



F{X-tbsd sshhn[yw \nd™ kky-ß-fmWv \ap°v Np‰p-ap-≈-Xv! B sshhn-

[y-Øns‚ at\m-lm-cnX Bkz-Zn-°m-Xn-cn-°m≥ \ap°v Ign-bn√. Bhr-X-_o-
P-k-ky-ßƒ _mly-L-S-\-bn¬ (Morphology) hf-sc-b-[nIw sshhn[yw

]pe¿Øp-∂p-sh-¶nepw thcv, Imfiw, Ce-Iƒ, ]q°ƒ, ^e-ßƒ
F∂nhbpsS km∂n[yw Ch-bnse khn-ti-jXbm-Wv.

A[ymbw c≠v, aq∂v F∂n-h-bn¬ _mly-L-S-\bpw a‰p khn-ti-j-X-Ifpw
ASn-ÿm-\-am°n kky-ß-fpsS h¿Ko-I-c-W-sØ-°p-dn®v \Ωƒ N¿® sNbvXp.

Db¿-∂-X-e-Øn-ep≈ GsXmcp kky-sØbpw (GsXmcp Pohn-sb-bpw) h¿Ko-
I-cn-°p-∂-Xn\pw a\- n-em-°p-∂-Xn\pw {]mam-Wn-Iamb kmt¶-Xn-I-]-Z-ßfpw

\n¿h-N-\-ßfpw Adn-™n-cn-t°-≠Xv A\n-hm-cy-am-Wv. kky-ßfn¬ Ah
hf-cp∂ ]cn-ÿn-Xn-bn¬ Pohn-°p-∂-Xn-\p≈ A\p-Iq-e-\ß-fmbn Ah-bpsS

hnhn[ `mK-ß-fn¬ kw`-hn-°m-\n-S-bp≈ hyXn-bm-\ßsf°pdn®pw \Ωƒ
Adn-™n-cn-t°-≠-XmWv. DZm-l-c-W-Øn\v Ah-bpsS hnhn-[-ß-fmb Bhm-

k-w, kwc-£Ww, ]S¿∂p Ib-d¬, kw`-cWw XpS-ßn-b-hbv°v klm-b-I-am-
Ip∂ A\pIq-e-\-ßƒ.

GsX-¶nepw Hcp IfkkysØ ]ngp-sX-Sp-Øm¬ Ah-bn¬ thcv, Imfiw,

Ce-Iƒ F∂nh ImWm-hp-∂-Xm-Wv. Ah-bn¬ ]q°fpw ^e-ßfpw ImWmw.
k]p-jv]n-I-fmb kky-Øns‚ aÆn-\-Sn-bn-ep≈ `mKw thcv hyh-ÿbpw

aÆn\v apI-fn-ep≈ `mKw Imfi-hy-h-ÿbpw BWv (Nn{Xw 5.1).

k]p-jv]nI-fpsS
_mly-L-S-\m-khn-ti-j-X-Iƒ
(MORPHOLOGY OF FLOWERING PLANTS)

A[ymbw 5

5.1 thcv

5.2 Imfiw

5.3 Ce

5.4 ]q¶pe

5.5 ]qhv

5.6 ^ew

5.7 hnØv

5.8 Hcp k]p-jv]n-

kkyØns‚

A¿[kmt¶-XnI

hniZoIcWw.

5.9 {][m-\s-∏´

Nne kky-

Ip-Spw-_-ßfpsS

hniZoIcWw
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(c) A]-ÿm-\ob thcv

(a)

{][m\ thcv

]m¿iz
thcpIƒ

(b)

\mcv thcpIƒ

Nn{Xw 5.2 hnhn-[-Xcw thcp-Iƒ : (a) Xmbv thcv

(b) \mcv thcv (c) A]-ÿm-\ob thcv

Nn{Xw 5.1 Hcp k]pjv]n kky-Øns‚
`mK-ßƒ

]qhv

^ew

Imfiw
Ce Imfi

hyhÿ

]¿hw

]¿hm-¥cw
apIpfw

{]mY-anI
thcv
ZznXo-b-
thcv

thcv
hyhÿ

BhrX_oP-k-ky-ß-fnse sshhn[yw \nco-

£n-°p-∂Xv F{X Bkzm-Zyam-Wv. \nß-fpsS
Np‰p-]mSpw hf-cp∂ kky-ßsf \nco-£n-°q.

GsXm-s° `mK-ß-fmWv Ah-bv°p-≈Xv?
Nn{Xw 5.1 ambn Xmc-Xayw sNbvXv `mK-ßƒ

Is≠-Øq.

5.1 thcv

`qcn`mKw Zzn_o-P-]-{X-k-ky-ß-fnepw _oP-aq-ew
(Radicle) t\cn´v \ofw h®v aÆnte°v hf¿∂v

{]mY-anI thcmbn (Primary root)  cq]-s∏-Sp-
∂p. Ch-bn¬ \n∂p-≠m-Ip∂ ]m¿iz-th-cp-I-

fmWv (Lateral roots)  ZznXob thcp-Iƒ,
{XnXob thcp-Iƒ XpS-ßn-b-h. ISp-IpsNSn

bn¬ (Mustard) ImWp-∂-Xp-t]mse {]mY-anI
thcp-Ifpw Ah-bpsS imJ-Ifpw tN¿∂p-≠m-

Ip∂ thcp]S-e-amWv Xmbv thcv ]Sew (Tap

root system) (Nn{Xw 5.2a). (IqSp-X¬ DZm-l-c-

W-ßƒ ˛ ]b¿sNSn, amhv, sNº-c-Øn, Xpº
XpS-ßn-bh). F∂m¬ GI-_o-P-]-{X-k-ky-ß-
fn¬ {]mY-anI thcv s]s´∂v \in®v t]mhp-

Ibpw ]Icw [mcmfw thcp-Iƒ cp]-s∏-SpIbpw
sNøp∂p. CØcØn¬ Imfi-Øns‚ ASn-`m-

KØv \n∂p-≠m-Ip∂ thcp-Iƒ tN¿∂-XmWv
\mcv thcv ]-Sew (Fibrous root system).  s\√v,

tKmXºv F∂n-h-bn¬ \mcv thcv -]-S-e-am-Wp-
≈-Xv (Nn{Xw 5.2b). (IqSp-X¬ DZm-l-c-W-ßƒ

: apf, sXßv apX-em-b-h).
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aqe-
temaw

thcv
sXm∏n

sacn-Ã-anI
{]h¿Ø\ tI{µw

Nn{Xw 5.3 aqem-{K-Øns‚ tI{µ-ßƒ

hf¿®
]q¿ØoI-
cn® tI{µw

Zo¿Lo-I-cW
tI{µw

Nne kky-ß-fmb ]p√v, tam¨Ãnd (Monstera),

B¬acw (Banyan tree)  F∂n-hbn¬ _oP-aq-e-Øn¬
\n∂-√msX thcp-Iƒ cq]-s∏-Sp-∂p. Ch-bmWv A]-ÿm-

\ob thcp-Iƒ (Adventitious roots) (Nn{Xw 5.2c).
aÆn¬ \n∂v Pew, eh-W-ßƒ F∂n-h BKn-c-Ww

sNøpI, kky-̀ m-K-ßsf Dd∏n®p \n¿Øp-I, kw`r-
Xmlm-c-kw-̀ -c-Ww, kky-tlm¿tam-Wp-I-fpsS \n¿amWw

XpS-ßn-b-h-bmWv thcp-]-S-e-Øns‚ {][m\ [¿a-ßƒ.

5.1.1 thcns‚ tI{µßƒ

thcns‚ A{K-`m-Kw hnc-epd t]mep≈ `mKw sIm≠v
s]mXn™ncn°p-∂p. CXmWv thcpsXm∏n (Root cap)

(Nn{Xw 5.3). aÆn-te°v Bgv∂n-d-ßp∂ thcns‚ arZp-
hmb A{K-`m -KsØ kwc£n-°pI F∂-XmWv

CXns‚ [¿aw. thcp sXm-∏nbpsS GXm\pw an√n-ao-
‰¿ apI-fn-embn ImW-s∏-Sp∂ `mK-amWv sacn-Ã-anI

{]h¿Ø-\-tI{µw (Region of meristematic activity).

\ndsb Poh-{Zhyw (Protoplasm)  D≈Xpw I´n Ipd™

tImi-`n-Øn-bp-≈-Xp-amb sNdnb tImi-ß-fmWv Cu
`mKØv ImW-s∏-Sp-∂-Xv. Cu tImi-ßƒ \nc-¥cw

hn`-Pn-°p-∂-h-bm-Wv. CXn\v ASp-Ømbn ImWp∂
tImi-ßƒ {ZpX-K-Xn-bn¬ \ofw IqSp-Ibpw hep∏w

h¿[n-°p-Ibpw sNøp-∂-Xn-\m¬ thcns‚ \of-Øn-
ep≈ hf¿®bv°v klm-b-I-c-am-Ip-∂p. CXmWv Zo¿Lo-

I-cW tI{µw (Region of elongation). Cu `mKsØ
tImi-ßƒ {ItaW sshhn-[y-h¬-°-cn®v ]q¿W-h-

f¿®- {]m]n°p-∂p. Cßs\ Zo¿Lo-I-cW tI{µ-Øn\v
sXm´-Sp-Ømbn ImWp∂ `mK-amWv hf¿® ]q¿Øo-

I-cn® tI{µw (Region of maturation). Cu `mKsØ
Nne D]-cn-hr-Xn-tIm-i-ß-fn¬ \n∂v t\¿Øv arZp-hmb

\mcp-I-fp≠m-Ip-∂p. Ch-bmWv aqe-tem-aßƒ (Root

hairs). aÆn¬ \n∂v Pehpw eh-W-ßfpw BKn-cWw

sNøp-∂Xv aqe-tem-a-ß-fm-Wv.

5.1.2 thcp-I-fnse cq]m-¥cw

Pehpw eh-W-ßfpw BKn-cWw sNøpI F∂-XmWv

thcns‚ [¿aw F∂v \nßƒ ]Tn-®n-´p-≠v. F∂m¬
kky-ß-fn¬ a‰p Nne [¿a-ßƒ \n¿h-ln-°p-∂-Xn-

\mbn thcp-Iƒ BIr-Xn-bnepw LS-\-bnepw am‰-ßƒ
hcp-Øm-dp-≠v. AØcw am‰-ßƒ {][m-\-ambpw

Blmc-kw -` -c -Ww, Xmßv \¬Ip -I, izk\w

Nn{Xw 5.4 Xmßn\v th≠n thcns‚
cq]m¥cw : B¬acw
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Nn{Xw 5.5 thcns‚ cq]m-¥cw : (a) kw`-cWw (b) izk\w : ssdtkmt^m-d-bnse \ypam-t‰m-t^m¿
(b)( a )

Imc‰v a[p-c-
°n-gßv

iXm-hcn

S¿Wn]v

F∂nhbv°v th≠n-bm-Wv  (Nn{Xw 5.4, 5.5). Imc‰v (Carrot),  S¿Wn∏v (Turnip)

F∂n-h-bnse Xmbv thcp-Ifpw a[p-c-°n-g-ßnse (Sweet potato) A]-ÿm-\ob
thcp-Ifpw Blmcw kw`-cn®v ho¿Øv XSn-®n-cn-°p-∂p. \nß-fpsS Np‰p-]m-Sn¬

\n∂pw CØcw IqSp-X¬ DZm-l-c-W-ßƒ Is≠Øq.

B¬a-c-Øns‚ imJ-I-fn¬ \n∂v thcp-Iƒ Xmtg°v hf¿∂n-d-ßn-bn-cn-°p-

∂Xv \nßƒ {i≤n-®n-´p-≠m-Ipw. Xmßp \¬Ip-∂-Xn-\mbn cq]-s∏-´n-cn-°p∂
Xmßv thcp-Iƒ AYhm Xq¨ thcp-I-fm-Wh (Prop roots).

tNmfw (Maize), Icnºv (Sugar cane) F∂n-h-bpsS Imfi-Øns‚ Xmgv̀ m-K-Øp≈

]¿h-ß-fn¬ \n∂v Xmßv thcp-Iƒ cq]-s∏-Sp-∂p. Chsb s]mbv°m¬ thcp-
Iƒ (Stilt roots) F∂p ]d-bp-∂p. NXp∏v {]tZ-i-ß-fn¬ hf-cp∂ Hcp kky-

amWv ssdtkm-t^md (Rhizophora). Ch-bn¬ \n∂v thcp-Iƒ aÆn\v apI-fn-
te°v hf¿∂v s]mßn-\n¬°p-∂-Xmbn ImWmw. izk-\-Øn\v klm-bn-°p∂

CØcw thcp-I-fmWv izk-\-th-cp-Iƒ (\ypam-t‰m-t^m-dp-Iƒ Pneumatophores)

(Nn{Xw 5.5b).

5.2 Imfiw
Imfihpw thcpw \ap°v Fßs\ Xncn-®-dn-bm-\mIpw? imJ-Iƒ, Ce-Iƒ,
]q°ƒ, ̂ e-ßƒ F∂nh ImW-s∏-Sp∂ aÆn\p apI-fn-ep≈ ̀ mK-amWv Imfiw.

{`qW-Øns‚ _oP-io¿j-Øn¬ (Plumule) \n∂p-amWv Imfiw cq]-s∏-Sp-∂-Xv.
Imfi-Øn¬ ]¿hw, ]¿hm-¥cw F∂nh ImW-s∏-Sp∂p. Imfi-Ønse ]¿h-

Øn¬ (Node) \n∂mWv Ce-Iƒ D≠m-Ip-∂Xv. c≠v ]¿h-ßƒ°n-S-bn-ep≈
`mK-amWv ]¿hm-¥-cw (Internode). Imfi-Øn¬ A{KapIp-f-ßfpw (Terminal buds)

A£ob-ap-Ip-f-ßfpw (Axillary buds) ImW-s∏-Sp-∂p. Cfw X≠n\v ]® \nd-amWv
F¶nepw Ime-{I-taW XSn cq]s∏-Sp-∂-Xn-\-\p-k-cn®v {_u¨ (Xhn-´v) \nd-am-

Ip-∂p.

Ce-Iƒ, ]q°ƒ, ^e-ßƒ F∂n-h hln-°p∂ imJ-Isf ]S¿∂v ]¥-en-

°m≥ klm-bn-°pI, Pehpw eh-W-ßfpw {]Im-i-kw-t«-jW D¬∏-∂-ßfpw
kwh-l\w sNøpI F∂n-h-bmWv Imfi-Øns‚ [¿a-ßƒ. F∂m¬ Nne

Imfißƒ Blmc kw`-c-Ww, kwc-£-Ww, ImbnI {]Xyp¬∏m-Z\w, Xmßv
\¬I¬ F∂o [¿a-ßfpw \n¿h-ln-°p-∂p.
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Nn{Xw 5.6 Imfi-Øns‚ cq]m-¥-c-ßƒ :  (a) kw`-cWw  (b) Xmßv  (c) kwc-£Ww

(d) hym]-\-Øn\pw ImbnI {]P-\-\-Øn\pw

( a ) ( b )

( c )

( d )

{]Xm-\-ambn
cq]m-¥-c-s∏-´
A£ob
apIpfw

]¿h-ß-fn¬ \n∂v
cq]-s∏-Sp∂ thcp-Iƒ

ap≈mbn cq]m-¥-c-
s∏-´n-cn-°p∂
Imfiw

C©n
tNºv -D-cp-f-°n-gßv

IS-emkv tdmkv kv]ojokv

HmIvkm-enkv kv]ojokv

hc≠ {]tZ-i-ß-fn¬ ImW-s∏-Sp∂ kky-ß-fpsS Imfiw Pew kw`-cn®v
hbv°p-∂-Xn-\mbn ]c∂ BIr-Xn-bntem (I≈n-apƒs®Sn ˛ Opuntia) knen-

≠¿ BIr-Xn-bntem (bqt^m¿_nb ˛Euphorbia) D≈ amwkf `mK-ß-fmbn
amdp-∂p. Ch-bn¬ lcn-XIw D≈-Xn-\m¬ {]Im-i-kw-t«-jWw \S°p∂p.

5.2.1 cq]m-¥cw ̨  Imfi-Øn¬

Imfiw Ft∏mgpw km[m-cW coXn-bnep≈XmIWw F∂n-√. hyXykvX

[¿a-ßƒ \n¿h-ln-°p-∂-Xn-\mbn Imfiw cq]m-¥cw {]m]n-°m-dp-≠v (Nn{Xw
5.6). Dcp-f-°n-gßv (Potato), C©n (Ginger), a™ƒ (Turmeric), tN\

(Zaminkand), tNºv (Colocasia) F∂n-h-bn¬ `qImfiw (Underground stem

-aÆn-\-Sn -bn¬ ImW-s∏-Sp∂ Imfi-`m-Kw) Blmcw kw`-cn-°p-∂p.

hf¿®bv°v {]Xn-Iq-e-amb kml-N-cy-ß-ƒ XcWw sNbvXv {]Xyp¬∏m-Z-\-
Øn\v klm-bn-°p∂ ̀ mK-ß-fmbpw (Organs of perennation) ̀ qImfiw h¿Øn-

°p-∂p. A£ob- ap-Ip-f-ß-fn¬ \n∂p≠mIp∂ I\w Ipd™ kv{]nwKv t]mse
Npcp≠ Imfi {]Xm-\-ßƒ (Stem tendrils) kkyßsf ]S¿∂v Ib-dm≥

klm-bn°p∂p (sh≈-cn, aØ≥, XÆn-a-Ø≥ F∂nhbnepw ap¥ncn h≈n-
bnepw ImWp-∂Xv t]mse).

Nne Imfi-ßfn¬ A£ob apIp-f-ßƒ I´n-Iq-Snb Iq¿Ø ap≈p-Iƒ

(Thorns) Bbn  amdn-bn-́ p-≠v. \mc-Iw (Citrus), IS-emkv tdmkv (Bougainvillea)

F∂n-h-bnse ap≈p-Iƒ DZm-l-c-W-ß-fmWv. CØcw ap≈p-Iƒ kky-`p-°p-

I-fmb arK-ß-fn¬ \n∂v kkysØ kwc-£n-°p-∂p.
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]p√v Grass), kvt{Sms_dn (Strawberry) F∂n-h-bn¬ ]gb kky-`m-K-ßƒ

\in-°p-∂p. Ch-bnse `qImfiw sXm´-SpØ ÿe-ß-fn-te°v (Niches)

hym]n®v ]pXnb kky-ßƒ D≠m-Ip-∂p.

]pXn-\ (Mint), ]n®n (Jasmine) F∂n-h-bn¬ {][m\ Imfi-Øns‚ Xmgv`m-

KØv \n∂v hi-ß-fn-te°v imJ-Iƒ (]m¿iz-im-J-Iƒ) D≠m-Ip-∂p. Cu
imJ-Iƒ Ipd®v apI-fn-te°v hf¿∂-Xn\v tijw hf™v \neØv kv]¿in-

°p-∂p. Pe-k-ky-ßfmb ap´-∏m-b¬ (Pistia), Ipf-hmg (Eichhornia) F∂n-h-
bn¬ Ipdp-Inb ]¿hm-¥-c-ßtfmSp-Iq-Snb ]m¿iz-im-J-Ifnse Hmtcm ]¿h-

Øn¬ \n∂pw sNdp Ce-I-fp-w thcpIfpw Iq´ambn D≠m-Ip-∂p.  hmg, ssIX-
®-° (Pineapple), Pa¥n (Chrysanthemum) F∂n-h-bn¬ aÆn-\-Sn-bn-ep≈

{][m\ Imfi-Øns‚ Nph-´n¬ \n∂pw ]m¿iz-im-JIƒ D≠m-Ip-∂p. Ch
aÆn-\-Sn-bn-eqsS Ipd-®p-Zqcw Xnc-›o-\-ambn hf-cp-Ibpw XpS¿∂v Ce-tbm-Sp-

Iq-Snb Imfi-ambn aÆn\p apI-fn-te°v hf-cp-Ibpw sNøp-∂p.

5.2 Ce

Imfi-Øns‚ ]m¿iz-ß-fn-¬ hf-cp∂ ]c∂ `mK-ß-fmWv Ce-Iƒ. ]¿h-ß-
fn¬ \n∂p-amWv Ce-Iƒ D≠m-Ip-∂-Xv. Ce-bpsS A£-Øn¬ apIp-f-ßƒ

ImW-s∏-Sp∂p. A£ob apIp-f-ßƒ (Axillary buds) ]n∂oSv imJ-I-fmbn
amdp∂p. ImfiØns‚ A{K-sa-cn-Ã-Øn¬ \n∂v cq]-s∏-Sp-∂- Ce-Iƒ At{Im-

s]-‰¬ (Acropetal) coXn-bn-em-Wv {Iao-I-cn-®n-cn-°p-∂-Xv. {]Im-i-kw-t«-j-W-Øn-
\p≈ G‰hpw {][m-\-s∏´ Imbn-I-̀ m-K-amWv Ce-Iƒ.

Hcp km[m-cW Cebv°v {][m\-ambpw eo^v t_kv (Leaf base), ]o‰n-tbmƒ

(Ce-sR´v) (Petiole), eman\ (Lamina) F∂o aq∂v `mK-ß-fm-Wp-≈-Xv. Nn{Xw
5.7 a \nco-£n®v Np‰p-ap≈ kky-ß-fpsS Ce-I-fp-ambn Xmc-Xayw sNøq.

Cesb Imfi-hp-ambn _‘n-∏n-°p∂ `mK-amWv eo v̂ t_kv. Nne kky-ß-
fn¬ eo v̂ t_kns‚ hi-ß-fn¬ c≠v sNdnb Ce-Iƒ t]mep≈ `mK-ßƒ

ImWmw. Ch-bmWv Ãn]yq-fp-Iƒ (Stipules). GI-_o-P-]-{X-k-ky-ß-fn¬ eo v̂
t_kv ]c∂v ImfisØ ]q¿W-amtbm `mKn-I-amtbm Bh-cWw sNøp∂p.

Nne ]b-dp-h¿K-k-ky-ß-fn¬ eo^v t_kv ho¿Øv ]ƒssh-\kv (Pulvinus)

Bbn amdp-∂p. Cesb {]Im-i-Øn\v A`n-ap-J-ambn \n¿Øp-∂Xv Ce-sR´v
(Petiole) BWv. Im‰Øv De-bm≥ Cesb klm-bn-°p-∂Xv \ofw IqSnb

I\w Ipd™ hg-°-ap≈ Ce-sR v́ BWv. CXp-aqew Ce-I-ƒ XWp-°p-Ibpw
ip≤-hmbp Ce-bpsS D]-cn-X-e-Øn-te°v FØp-Ibpw sNøp-∂p.

Ce-bpsS ]c∂ BIr-Xn-bn-¬ ]® \nd-ap≈ ̀ mK-amWv eman\ AYhm eo^v
tªUv (Leaf blade). ChnsS knc-Ifpw (Veins) sNdp-kn-cIfpw (Veinlets) ImW-

s∏-Sp-∂p.  eman-\-bpsS a[y-`m-KØv hy‡-ambn ImWp∂ Hcp {][m\ knc-
bp≠v. CXns\ {][m-\-knc (Midrib)  F∂p ]d-bp∂p. knc-Iƒ Ce-Iƒ°v

ZrVX \¬Ip-∂p. IqSmsX Pew, eh-W-ßƒ, Blmcw F∂nh kwh-l\w
sNøp-∂-Xn-\p≈ ]mX-bmbpw h¿Øn-°p-∂p. Ce-Iƒ Ah-bpsS BIr-Xn,
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(b) Ce-hv(a) th∏v

Nn{Xw 5.8 kwbp‡Ce-Iƒ :
(a) ]nt∂-‰nen tImºu≠v Ce

(b) ]mta-‰nen tImºu≠v Ce

-dm-®nkv

Nn{Xw 5.7 Ce-bpsS LS\:

(a) Ce-bpsS `mK-ßƒ
(b) PmenImkncm-hn-\ymkw

(c) kam-¥ckncm-hn-\ymkw

(b) (c)

(a)

eman\

Ce-
sR´v

Ãn]yqƒ

A£ob
ap-Ipfweo v̂t_kv

hiw, A{Kw, D]-cn -X-ew, eman-\-bnse sh´p-Iƒ

(Incisions) F∂n-h-bn¬ hyXykvXX ]pe¿Øp∂p.

5.3.1 kncm-hn-\ymkw (Venation)

Ce-bpsS eman-\-bn¬ knc-Ifpw sNdpknc-Ifpw {Iao-I-

cn-®n-cn-°p-∂-Xns\ kncm-hn-\ymkw F∂p ]d-bp-∂p.
sNdp-kn-c-Iƒ he-°-Æn-Iƒ t]mse {Iao-I-cn-®n-cn-°p-

∂ kncm-hn-\ym-k-amWv PmenImkncm-hn-\ym-kw
(Reticulate venation). Nn{Xw 5.7 (b) \nco-£n-°q. eman-

\-bn¬ knc-Iƒ kam-¥-c-am-bmWv {Iao-I-cn-®n-cn-°p-∂-
sX-¶n¬ kam-¥-c-kn-cm-hn -\ym-k-am-Wv (Parallel

venation). Nn{Xw 5.7 (c) \nco-£n-°q. km[m-c-W-bmbn
Zzn_o-P-]-{X-k-ky-ß-fn¬ Pmen-Im-kn-cm-hn-\ym-khpw GI-

_o-P-]-{X-k-ky-ß-fn¬ kam-¥-c-kn-cm-hn-\ym-k-hp-amWv
ImW-s∏Sp∂Xv.

5.3.2 hnhn-[-Xcw Ce-Iƒ (Types of Leaves)

eman\ ]q¿W-am-btXm, sh´p-Iƒ Ds≠-¶n¬ Ah {][m-

\-kn-c-bp-ambn kv]¿in-°mØ Xc-Øntem D≈ Ce-
bmWv eLp- Ce (Simple leaf). eman-\-bnse sh´p-Iƒ

{][m-\-knc hsc FØp-Ibpw eman-\sb ]e sNdp-
Ce-I-fm°n (Leaflets) hn`-Pn-°p-Ibpw sNbvXm¬

AØcw Ce-bmWv kwbp-‡- Ce (Compound leaf).

eLp- C-e-bp-sSbpw kwbp-‡- C-e-bp-sSbpw Ce-sR-

´ns‚ A£-Øn¬ Hcp apIpfw ImW-s∏-Sp-∂p. F∂m¬
kwbp‡ Cebn¬ sNdp- C-e-I-fpsS A£-Øn¬ Ch

ImW-s∏-Sp-∂n-√.

kwbp-‡- C-e-Iƒ c≠v Xc-Øn-ep-≠v (Nn{Xw 5.8).
[mcmfw sNdp Ce-Iƒ Hcp s]mXp A£-amb dm®n-

kn¬ (Rachis)  ImW-s∏-Sp-∂p. dm®n-kns\ Ce-bpsS
{][m\ knc-bmbn IW-°m-°mw. CØcw Ce-I-fmWv

]nt∂-‰nen tImºu≠v Ce-Iƒ (Pinnately compound

leaves), DZm-l-cWw th∏v (Nn{Xw 5.8a).

F∂m¬ ]mta-‰nen tImºu≠v Ce-bn¬ sNdp Ce-
Iƒ s]mXp-hmb Hcp ÿe-ØmWv _‘n-∏n-®n-cn-°p-∂-

Xv, AXm-bXv dm®n-kns‚ A{K-`mKØv, DZm-l-cWw
Cehv (Silk cotton). Nn{Xw 5.8b \nco-£n-°q. ]nt∂-‰nen,

]mta‰nen tImºu≠v Ce-Iƒ°v IqSp-X¬ DZm-l-c-W-
ßƒ \nß-fpsS Np‰p-]m-Sn¬ \n∂v Is≠-Øq.
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Nn{Xw 5.10 Ce-bpsS cq]m-¥cw :
(a) Xmßv : {]Xm\w
(b) kwc-£Ww : ap≈p-Iƒ
(c) kw`-cWw : amwk-f-amb

Ce-Iƒ

(c) khmf (D≈n)

amwk-f-amb
Ce-Iƒ

Ce-Iƒ
ap≈p-I-
fmbn
cq]m-¥-c-
s∏-́ n-cn-
°p∂p

(a) ]b¿
(b) I≈n-apƒs®Sn

Ce-bn¬
\n∂p
≠mIp∂
{]Xm\w

Nn{Xw 5.9 hnhn[ Xcw ^nt√m-SmIvkn :
(a) Bƒ´¿t\‰v (b) Hmt∏m-kn‰v
(c) thƒUv

(b)(a)

(c) Ggn-ew-]me

5.3.3 ^nt√m-SmIvkn (Phyllotaxy)

Imfi-Øntem imJ-I-fntem Ce-Iƒ {Iao-I-cn-®n-

cn-°p∂ coXn-bmWv ^nt√m-Sm-Ivkn. CXv {][m-\-
ambpw aq∂v Xc-Øn-ep-≠v. Bƒ´¿t\‰v (Alternate),

Hmt∏m-kn -‰ v (Opposite), thƒUv (Whorled)

F∂nh (Nn{Xw 5.9). Bƒ´¿t\‰v ^nt√mSmIv

knbn¬ H∂n-S-hn´ coXn-bn¬ Hcp ]¿h-Øn¬
\n∂pw Hcne D≠m-Ip-∂p. sNº-c-Øn, ISp-Iv, kqcy-

Im¥n F∂o kky-ßƒ CXn\v DZm-l-c-W-ß-fm-
Wv. Hmt∏m-kn‰v ^nt√m-Sm-Ivkn-bn¬ Hmtcm ]¿h-

Øn¬ \n∂v Hcp tPmSn Ce-Iƒ hn]-coX Zni-bn¬
D≠m-Ip-∂p. Fcp°v (Calotropis), t]c (Guava)

F∂n-h-bn¬ Hmt∏m-kn‰v ^nt√m-SmIvknbmWv.
c≠n¬ IqSp-X¬ Ce-Iƒ Hcp ]¿h-Øn\v Np‰pw

D≠m-Ip∂ ^nt√m-Sm-Ivkn-bmWv thƒUv ^nt√m-
SmIvkn. DZm-l-cWw Ggn-ew-]me (Alstonia).

5.3.4 Ce-I-fnse cq]m-¥cw
(Modifications of Leaves)

{]Im-i-kw-t«-jWw A√msX a‰v [¿a-ßƒ \n¿h-

ln-°p-∂-Xn-\mbn Ce-Iƒ cq]m-¥cw {]m]n-°m-dp-
≠v. ]b¿s®-Sn-bn¬ Ce-Iƒ Xmßn¬ ]S¿∂v hf-

cm-\p≈ {]Xm-\-ßfmbn (Tendrils) amdn-bn-cn-°p-∂p.
I≈n-apƒs®-Sn-bn¬ Ce-Iƒ {]Xn-tcm-[-Øn\v (kwc-

£-W-Øn-\v) klm-bn-°p∂ ap≈p-Iƒ (Spines)

Bbn-cn-°p-∂p (Nn{Xw 5.10 a,b). D≈n (Onion), shfp-

Øp≈n (Garlic) F∂n-h-bn¬ amwk-f-amb Ce-Iƒ
Blmcw kw`-cn-°p-∂p (Nn{Xw 5.10c). Bkvt{S-en-

b≥ At°-jy-bn¬ Ce-Iƒ sNdpXpw hfsc
s]s´∂v \in®p t]mIp-∂-h-bp-am-Wv. Ch-bn¬ ]o‰n-

tbmƒ ]c∂v ]®-\n-d-ap-≈-Xmbn amdn Blmcw
\n¿an-°p∂p. Cc-]n-Sn-b≥ kky-ß-fmb ]n®¿s®Sn

(Pitcher Plant),  ho\kv ^vssf{Sm]v (Venus fly trap)

F∂n-h-bnepw Ce-Iƒ cq]m-¥cw {]m]n-®n-cn-°p∂p.

5.4 ]q¶pe  (The Inflorescence)

Imfiw cq]m-¥cw {]m]n-®mWv ]qhv Bbn amdp-

∂-Xv. ChnsS Imfim{K sacnÃw ]pjv] sacn-Ã-
am-Ip-∂p. ]¿hm-¥cw \ofw hbv°p-∂n-√. A£w

(Axis) Npcp-ßp∂p. A{K-`m-KØv Cebv°v ]Icw

-sN-º-cØn t]c
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Nn{Xw 5.12  ssktamkv ]q¶pe

XpS-sc-bp≈ ]¿h-ß-ƒ hi-ß-fn-te°v hnhn[ Xc-Øn-
ep≈ ]pjv]-̀ m-K-ßƒ D¬∏m-Zn-∏n-°p-∂p. Hcp Imfim{Kw

]qhmbn amdp-tºmƒ AXv H‰∏qhmbn (Solitary) amdp-∂p.
]q¶peZfin¬ (Floral axis) ]q°ƒ {Iao-I-cn-®n-cn-°p-∂-

Xns\ ]q¶pe F∂v ]d-bp-∂p. ]q¶peZfin¬ A{Kw
Hcp ]qhmbn amdn-bn-́ p-t≠m XpS¿®-bmbn hf¿∂v sIm≠n-

cn-°p-I-bmtWm F∂-Xns\ ASn-ÿm-\-am°n ]q¶p-esb
c≠mbn Xcw Xncn-®n-cn-°p-∂p. Ah-bmWv dkn-tamkv

]q¶p-ebpw (Racemose inflorescence)  ssktamkv ]q¶p-
ebpw (Cymose inflorescence). dkn-tamkv ]q¶p-e-bn¬

{][m\ A£w hf¿∂p sIm≠n-cn-°p-∂p. ]q°ƒ hiß-
-fn-embn At{Im-s]-‰¬ coXn-bn¬ D≠m-Ip-∂p. Nn{Xw 5.11

\nco-£n-°q.

F∂m¬ ssktamkv ]q¶p-e-bn¬ {][m\ A£-Øn\v
\n›nX hf¿® Bb-Xn-\m¬ Hcp ]qhn¬ Ah-km-\n-°p-

∂p. a‰v ]q°ƒ D≠m-Ip-∂Xv t_kn-s]-‰¬ coXn-bn-em-
Wv (Nn{Xw 5.12).

5.5 ]qhv (]pjv]w)

BhrX_o-P-k-ky-ß-fn¬ ssewKnI {]Xyp-¬∏m-Z-\-Øn-

\p≈ `mK-ß-fmWv ]q°ƒ. ]qhns‚ X≠mWv ]qsR´v
(Pedicel). km[m-c-W-bmbn ]qhn\v \mev Xcw CX-fp-Iƒ

(Whorls) BWp≈Xv. ]qsR-´ns‚ ho¿Øn-cn-°p∂ A{K-
`m-K-amWv ]pjv]m-k\w (Thalamus) AYhm dnk-]v‰-

°nƒ (Receptacle). CX-fpIƒ {Iao-I-cn-®n-cn-°p-∂Xv
]pjv]m-k-\-Øn-em-Wv. hnZ-f-]p-Sw (Calyx), Zf-]p-Sw

(Corolla) ,  tIk-c -]p -Sw (Androecium) ,  P\n -]pSw
(Gynoecium) F∂n-h-bmWv \mev Xcw CX-fp-Iƒ.

hnZ-f-]p-Shpw Zf-]pShpw klm-bI ̀ mK-ß-fm-Wv. F∂m¬

tIk-c-]p-Shpw P\n-]p-Shpw {]Xyp¬∏m-Z\ ̀ mK-ß-fm-Wv. en√n t]mep≈ ]q°-
fn¬ hnZ-f-]p-Shpw Zf-]p-Shpw th¿Xn-cn®v Adn-bm-\m-hn-√. CXns\ s]cn-bm¥ v

(Perianth)  F∂p ]d-bp-∂p. tIk-c-]p-Shpw P\n-]p-Shpw Hcp ]qhn¬ Xs∂
ImW-s∏-Sp-∂-h-bm-Wv Zznenw-K-]pjv]ßƒ (Bisexual flowers). tIk-ctam

(Stamens)  P\ntbm (Carples) GsX-¶nepw H∂p-am{Xw D≈-h-bm-Wv GI-
enwK ]pjv]-ßƒ (Unisexual).

kaan -Xn (Symmetry)  A\p-k-cn®v ]q°ƒ BIvSn -t\m -tam¿^nIv
(Actinomorphic or Radial symmetry) As√-¶n¬ ssktKm-tam¿^nIv

(Zygomorphic or Bilateral symmetry)  BImw. ]qhns‚ tI{µ-Øn-eqsS IS-
∂pt]m-Ip∂ GsXmcp ew_-X-ehpw Hcp ]qhns\ c≠v Xpey-]-Ip-Xn-Iƒ

Nn{Xw 5.11  dkn-tamkv ]q¶pe
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Nn{Xw 5.13  ]pjv]m-k-\-Øn¬ ]pjv]`m-K-ß-fpsS ÿm\w
(a) sslt∏m-ssK-\kv, (b) & (c) s]cn-ssK-\-kv, (d) F]n-ssK-\kv

(a) (b) (c) (d)

B°p∂psh¶n¬ AØcw ]q°-fmWv BIvSn-t\m-tam¿^nIv ]q°ƒ. ISp-Iv,
DΩw (Datura), apfIv (Chilli) F∂nh CXn\v DZm-l-c-W-ß-fm-Wv. F∂m¬

GsX-¶nepw Hcp {]tXyI ew_-X-e-Øn-eqsS apdn-°p-tºmƒ am{X-amWv c≠v
Xpey ]Ip-Xn-Iƒ e`n-°p-∂-sX-¶n¬ Ah ssktKm-tam¿^nIv ]q°-fm-Wv.

DZm-l-c-W-ambn ]b¿, Kp¬tam-l¿ (Gulmohar), _o≥ (Bean), sIm∂ (Cassia)

F∂nh.

F∂m¬ tI{µ-Øn-eqsS IS-∂p-t]m-Ip∂ Hcp ew_-X-e-Øn\pw Hcp ]qhns\
c≠v Xpey ]Ip-Xn-Iƒ B°m≥ Ign-bp-∂n-√-sb-¶n¬ AØcw ]q°-fmWv

Akn-sa-{SnIv (Asymmetric or Irregular)  ]q°ƒ. Im\ (Canna)  CØ-c-Øn-
ep-≈-Xm-Wv.

]pjv]-`m-K-ßƒ 3, 4, 5 F∂n-h-bpsS KpWn-X-ß-fm-sW-¶n¬ ]q°ƒ bYm-

{Iaw ss{Sao-d-kv, sS{Sm-ao-d-kv, s]‚m-ao-dkv F∂nßs\bm-Imw. ]qsR-
´ns‚ ASn-`m-KØv ImWp∂ hfsc sNdnb Ce-Iƒ t]mep≈ `mK-amWv

{_mIvSv (Bract). {_mIvSv D≈ ]q°sf {_mIvSn-tb‰v (Bracteate) F∂pw
C√m-Ø-hsb C{_m-IvSn-tb‰v (Ebracteate) F∂pw ]d-bp-∂p.

]pjv]m-k-\-Øn¬ Afim-i-b-Øn\v B\p-]m-Xn-I-ambn hnZ-f-]p-Sw, Zf-]p-Sw,

tIk-c-]pSw F∂n-h-bpsS ÿm\w A\p-k-cn®v ]q°sf sslt∏m-ssK-\kv
(Hypogynous),  s]cn-ssK-\-kv  (Perigynous),  F]n-ssK-\kv (Epigynous) F∂n-

ßs\ aq∂mbn Xcw-Xn-cn-®n-cn-°p-∂p (Nn{Xw 5.13).

sslt∏m-ssK-\kv ]q°-fn¬ P\n-]p-Sw G‰hpw apI-fn-embpw a‰p `mK-ßƒ

CXn-\-Sn-bn-embpw ÿnXn sNøp-∂-p. CØcw ]q°-fnse Afim-i-bsØ
kp]o-cn-b¿ (Superior) F∂p ]d-bp-∂p. ISp-Iv, sNº-c-Øn, hgp-X\ F∂nh

DZm-l-c-W-ß-fm-Wv.

s]cn-ssK-\kv ]q°-fn¬ P\n-]pSw a[y-̀ m-K-Ømbn ÿnXn-sN-øp-Ibpw a‰p≈
]pjv]-`m-K-ßƒ ]pjv]m-k-\Øns‚ h°n¬ (Rim) GI-tZiw Htc \nc-∏n¬

ImW-s∏-Sp-Ibpw sNøp-∂p. Ch-bnse Afim-i-bsØ ]IpXn C≥^o-cn-
b¿ (Half inferior) F∂-dn-b-s∏-Sp-∂p. DZm-l-c-W-ambn πw (Plum), tdmk,

]o®v (Peach) F∂nh.
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]qsR´v

hnZf]pSw

Zf]pSw

tIk-c-]pSw

P\n-]pSw

Nn{Xw 5.14  ]qhns‚ `mK-ßƒ

hnZf]pSw Zf-]pSw tIk-c-]pSw P\n-]pSw

F]n-ssK-\kv ]q°-fn¬ ]pjv]m-k-\Øns‚ hi-ßƒ apI-fn-te°v hf¿∂v

Afim-i-b-sØ ]q¿W-ambn Bh-cWw sNbvXv AXp-ambn tN¿∂v ImW-
s∏-Sp∂p. a‰p≈ `mK-ßƒ Afim-i-b-Øn\v apI-fn-embn ÿnXn sNøp-∂p.

AXn-\m¬ Afimibw C≥^o-cn-b¿ (Inferior) BWv. t]c, sh≈-cn, kqcy-
Im-¥n-bnse td ^vtfmd‰p-Iƒ (Ray florets) F∂n-h-bmWv DZm-l-c-W-ßƒ.

5.5.1 ]qhns‚ ̀ mK-ßƒ

hnZ-f-]p-Sw, Zf-]pSw, tIk-c-]p-Sw, P\n-]pSw F∂n-ßs\ \mev `mK-ß-fmWv

]qhn-\p-≈Xv F∂v \nßƒ ]Tn-®n-´p-≠v (Nn{Xw 5.14).

5.5.1.1 hnZ-f-]pSw

]qhns‚ G‰hpw ]pdta D≈ `mK-amWv hnZ-f-]p-Sw. CXns‚ bqWn-‰p-Isf

hnZ-f-ßƒ F∂p ]d-bp-∂p. hnZ-f-ßƒ ]®-\n-d-Øn¬ Ce t]mse-bp-≈-XmWv.
]qsam-´ns\ kwc-£n-°p-∂Xv hnZ-f-]p-S-amWv. hnZ-f-ßƒ H´n-t®¿∂v ImW-

s∏-Sp-∂-Xcw hnZ-f-]pSw Kmtam-sk-]m-ekv (Gamosepalous) F∂pw hnZ-fßƒ
kzX-{¥-ambn ImW-s∏-Sp-∂-Xns\ t]mfn-sk-]m-ekv (Polysepalous) F∂pw

]d-bp-∂p.

5.5.1.2 Zf-]pSw

Zfßƒ tN¿∂mWv Zf-]pSw D≠m-bn-cn-°p-∂Xv. ]cm-K-W-Øn\v jUv]-Z-ßsf
BI¿-jn-°p-∂-Xn-\mbn Zf-ß-ƒ ISpw \nd-ßfn¬ ImW-s∏-Sp-∂p. Zf-ßƒ

IqSnt®¿∂v ImW-s∏-Sp∂ Zf-]p-SsØ Kmtam-s]-‰m-ekv (Gamopetalous)

F∂pw Zf-ßƒ kzX-{¥-ambn ImW-s∏-Sp-∂-Xns\ t]mfn-s]-‰m-ekv

(Polypetalous) F∂pw ]d-bp-∂p. kky-ßƒ°-\p-kr-X-ambn \nd-Ønepw
BIrXn-bnepw Zf-]pSw hyXym-k-s∏-́ ncn-°p-∂p. Ipg¬, s_¬, tNm¿∏v, N{Iw

F∂n-ßs\ hnhn[ BIr-Xn-Ifn¬ Zf-]pSw ImW-s∏Sp-∂p.

GÃn-th-j≥ :  ]qsam-´nse Zf-ßƒ As√-¶n¬ hnZ-f-ßƒ AtX CXfnse

a‰v AwK-ßƒ°v B\p-]m-Xn-I-ambn {Iao-I-cn-®ncn°p∂ coXnsb GÃn-th-
j≥ F∂p-]-d-bp-∂p. hm¬th-‰v (Valvate), SznÃUv (Twisted), Cw{_n-t°‰v

(Imbricate), shIvkn-edn (Vexillary) F∂n-ßs\ \mev Xc-Øn-ep≈ FÃn-th-
j-\p-≠v. Nn{Xw 5.15 \nco-£n-°q. Hcp CXfnse Zf-ßƒ As√-¶n¬ hnZ-f-

ßƒ H∂n\v apI-fn¬ as‰m∂v F∂ Xc-Øne√msX, Acn-In¬ am{Xw
At\ym\yw sNdp-Xmbn kv]¿in-°p-∂XmWv hm¬th-‰v. CXv Fcp°n¬

(Calotropis)  ImWm-hp-∂-Xm-Wv. ]pjv]-`m-K-Øns‚ Hcp AcnIv sXm´-Sp-Ø-
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Nn{Xw 5.15  Zf-]p-S-Ønse hnhn-[-Xcw GÃn-th-j≥ :

(a) hm¬th‰v (b) SznÃUv (c) Cw{_n-t°‰v (d) shIvkn-edn

(a) (b) (c) (d)

Xns‚ apI-fn¬ F∂ Xc-Øn¬ ImW-s∏-Sp-∂-XmWv SznÃ-Uv. sNº-c-Øn,

sh≠, ]cpØn F∂n-h-bn¬ CXv ImWm-hp-∂-Xm-Wv. Zf-ß-fp-sStbm hnZ-f-
ß-fp-sStbm Acn-Ip-Iƒ H∂n\v apI-fn¬ H∂v F∂ Xc-Øn¬ F∂m¬ Hcp

{]tXyI Zni-bn¬ A√msX ImW-s∏-Sp-∂-XmWv Cw{_n-t°‰v. sIm∂,
Kp¬tam-l¿ F∂n-h-bnse GÃn-th-j≥ CXmWv. ]b¿, _o≥kv F∂n-h-

bnse ]q°-fn¬ A©v Zf -ß-fm -Wp -≈-Xv . G‰hpw henb Zfw
(Ãm≥tU¿Uv̨ Standard) hi-ß-fn-ep≈ c≠v Zf-ßsf (Wings) s]mXnbp-∂p.

hi-ß-fn¬ D≈h ap≥`m-K-Øp≈ c≠v Zf-ßsf (Keels) s]mXnbp-∂p. CØcw
GÃn-th-j≥ shIvkn-edn (Vexillary) AYhm ]m]n -temtWjykv

(Papilionaceous) F∂-dn-b-s∏-Sp∂p.

5.5.1.3 tIk-c-]pSw (Androecium)

tIkcßƒ (Stamens) tN¿∂mWv tIk-c-]pSw D≠m-bn-cn-°p-∂-Xv. B¨{]-

Xyp-¬-∏m-Z-\m-h-b-h-am-Wn-Xv. Hcp X¥pIw (Filament), ]cmKn (Anther) F∂n-h-
bmWv tIk-c-Øns‚ `mK-ßƒ. km[m-c-W-bmbn ]cm-Kn°v c≠v tem_p-I-

fpw, Hmtcm tem_nepw c≠v Ad-Iƒ hoX-hp-am-Wp-≈-Xv. Cu Ad-I-fmWv
]cm-K-k©n (Pollen-sac). CXn-\-I-ØmWv ]cm-K-tc-Wp-°ƒ (Pollen grains)

D≠m-Ip-∂-Xv. {]h¿Ø-\-£-a-a-√mØ tIkcw Ãman-t\mUv (Staminode)  F∂-
dn-b-s∏-Sp-∂p.

tIk-c-ßƒ Ah XΩn-tem, ]qhns‚ Zf-ßƒ XpS-ßnb a‰p ̀ mK-ß-fp-amtbm

tN¿∂v ImW-s∏-Sm-dp-≠v. tIk-c-ßƒ Zf-ß-fp-ambn tN¿∂v ImWs∏´m¬
AXns\ F]n-s]-‰m-ekv (Epipetalous) F∂p ]d-bp-∂p. hgp-X-\-bnse ]q°ƒ

{i≤n-°q. en√n ]q°-fn-teXp t]mse tIk-c-ßƒ s]cn-bm-¥p-ambn tN¿∂n-
cp-∂m¬ AXns\ F]n-^n-√kv (Epiphyllous) F∂p ]d-bp-∂p. tIk-c-ßƒ

kzX-{¥-amtbm (Polyandrous) As√-¶n¬ ]e-co-Xn-bn¬ IqSn-t®¿t∂m ImW-
s∏-Sp-∂p. tIk-c-ßƒ tN¿∂v H‰-s°-´mbn ImW-s∏-Sp-∂-Xm-Wv tamW-

U¬^kv (Monoadelphous). sNº-c-Øn∏qhnse tIk-c-ßƒ \nco-£n°q.



105k]p-jv]nI-fpsS _mly-L-S-\m-khn-ti-j-X-Iƒ

Nn{Xw 5.16 hnhn-[-Xcw

πmk-t‚-j≥ :
(a) am¿Pn-\¬

(b) BIvssk¬
(c) ]ssc-‰¬

(d) {^o sk≥{S¬
(e) t_k¬

(a)

(e)

(b)

(d)

(c)

(a)

]b-dns‚ ]qhn-te-Xp-t]mse tIk-c-ßƒ tN¿∂v c≠v sI´pI-fmbn ImW-
s∏-Sp-∂-XmWv ssUA-U¬^kv (Diadelphous). \mc-I-Øns‚ ]qhn¬ D≈-

Xp-t]mse tIk-c-ßƒ c≠n¬ IqSp-X¬ sI´pIfmbn ImWp-∂-XmWv t]mfn-
A-U¬ -̂kv (Polyadelphous). Hcp ]qhn¬ Xs∂ hyXy-kvX-\o-f-Øn-ep≈

X¥pIßƒ ImW-s∏-Sm-dp-≠v. kmƒhnb, ISpIv F∂n-h-bpsS ]q°ƒ CXn\v
DZm-l-c-W-ß-fmWv.

5.5.1.4 P\n-]pSw (Gynoecium)

]qhns‚ s]¨{]-Xyp-¬∏mZ\mh-b-h-amWv P\n-]p-Sw. CXn¬ Ht∂m AXn¬
IqSp-Xtem P\n-Iƒ (Carpels) ImW-s∏-Sp-∂p.  P\n°v ]cm-K-W-ÿew (Stigma)

P\n-Zfiv (Style), Afim-ibw (Ovary)  F∂n-ßs\ aq∂v `mK-ß-fm-Wp-≈-
Xv. P\n-bpsS ASn-`m-K-Øp≈ Dcp≠v ho¿Ø `mK-amWv Afim-i-bw. CXn-

emWv \o≠ Ipg¬ t]mse ImWp∂ P\n-Zfiv ÿnXn sNøp-∂-Xv. Afim-
i-bsØ ]cm-K-W-ÿ-e-hp-ambn _‘n-∏n-°p-∂Xv P\n-Zfiv BWv. ]cm-K-

tc-Wp-°sf kzoI-cn-°p-∂-Xn-\mbn P\n-Z-fins‚ A{K-`m-K-Ømbn ]cm-K-W-
ÿew ImW-s∏-Sp-∂p. Hmtcm Afim-i-b-Ønepw Ht∂m AXn¬ IqSp-Xtem

Hmhyq-fp-Iƒ ]c∂v Ipjy≥ t]mep≈ πmk‚-bp-ambn _‘n-∏n-®n-cn-°p-∂p.
H∂n¬ IqSp-X¬ P\n-Iƒ Ds≠-¶n¬ Ah kzX-{¥-ambn ImWmw (Xma-c,

tdmk F∂n-h-bn¬). CXns\ At]m-Im¿]kv (Apocarpous) F∂p ]d-bp-
∂p. ISp-Iv, X°mfn F∂n-h-bn-te-Xp-t]mse P\n-Iƒ tbmPn®v ImW-s∏-Sp-

∂-XmWv kn≥Im¿]-kv (Syncarpous). _oP-kw-tbm-K-Øn\v tijw Afim-
ibw hf¿∂v ^e-ambpw Hmhyq-fp-Iƒ hnØpIfmbpw amdp∂p.

πmk-t‚-j≥ (Placentation)  : Afim-i-b-Øn-\p-≈n¬ Hmhyq-fp-Iƒ {Iao-I-
cn-®n-cn-°p-∂-Xns\ πmk-t‚-j≥ F∂p ]d-bp-∂p. CXv am¿Pn-\¬ (Marginal)

BIvssk¬ (Axile), ]ssc-‰¬ (Parietal),  t_k¬ (Basal),  sk≥{S¬ (Central),

{^osk≥{S¬ (Free central) (Nn{Xw 5.16) F∂n-ßs\ hyXykvX Xc-Ønep≠v.

am¿Pn-\¬ πmk-t‚-j-\n¬ Afim-i-b-Øns‚ ew_-amb Xe-Øn¬ \n∂v
πmk‚ Db¿∂v \n¬°p-Ibpw CXn¬ \n∂v c≠v \nc-I-fmbn Hmhyq-fp-Iƒ

D≠m-Ip-Ibpw sNøp-∂p. ]b¿s®Sn-bn¬ CØcw πmk-t‚-j-\m-Wv.

_lp- A-d-I-fp≈ (Multilocular) Afim-i-b-Ønse a[y-`m-K-Øp≈ πmk‚-
bn¬ Hmhyq-fp-Iƒ {Iao-I-cn-®n-cn-°p-∂-XmWv BIvssk¬ πmk-t‚-j≥. sNº-

c-Øn, X°m-fn, \mcIw F∂n-h-bn¬ CØcw πmk-t‚-j-\m-Wv. ]ssc-‰¬
πmk-t‚-j-\n¬ Hmhypfp-Iƒ Afim-i-b-Øns‚ AIsØ ̀ nØn-bn¬ ImW-

s∏-Sp-∂p. ISp-Iv, B¿Pn-tam¨ (Argemone) F∂nh ]ssc‰¬ πmkt‚-j\v
DZm-l-c-W-ß-fm-Wv. Ch-bpsS Afim-i-b-Øn¬ Hcp Ad-bm-Wp-≈-sX-¶nepw

Hcp I]S `nØn cq]-s∏-´n-cn-°p-∂-Xn-\m¬ c≠v Ad-Ifmbn ImW-s∏-Sp-∂p.
CS`nØnIƒ C√; Hmhyq-fp-Iƒ Afim-i-b-Øns‚ a[y`mK-Ømbn ÿnXn-

sN-øp-∂-p, CXmWv {^o sk≥{S¬ πmk-t‚-j≥. CXv Ubm-¥kv (Dianthus),
{]nwtdmkv (Primrose) F∂n-h-bn¬ ImWm-hp-∂-Xm-Wv. Afim-i-b-Øns‚

ASn-`m-KØv \n∂pw πmk‚ cq]-s∏-Sp-Ibpw Hcp Hmhyqƒ AXn¬ \n∂pw
D≠m-Ip-Ibpw sNøp-∂-XmWv t_k¬ πmk-t‚-j-≥. kqcy-Im-¥n, amßm-

s®Sn (Xos∏mcn/Marigold) F∂n-h-bn¬ t_k¬ πmk-t‚-j-\m-Wv.



106 Poh-imkv{Xw

Nn{Xw 5.17  ^e-Øns‚ `mK-ß-ƒ : (a) amß (b) tXß

(a) (b)

F∏n-Im¿∏v

aotkm-Im¿∏v

hnØv

F≥tUm-Im¿∏v

Nn{Xw 5.18 Zzn_oP]{X-ap≈ hnØns‚ LS\

_oP-]{Xw_oPm-h-cWw
_oP-io¿jw

ssat{Im-ss]¬
_oPaqew

sslew

5.6 ^ew  (Fruit)

k]p-jv]n-I-fmb kky-ß-fpsS khn-ti-j-X-bmWv ^e-ßƒ. _oP-kw-tbmKw
\S∂ ]mI-amb Afim-i-b-amWv ^ew. _oP-kw-tbmKw \S-°mØ Afim-

ibw ̂ e-ambn amdp-∂-XmWv ]m¿Ø-t\m-Im¿]nIv ̂ ew (Parthenocarpic fruit).

km[m-c-W-bmbn ^e-Øn¬ Hcp `nØnbpw (s]cn-Im¿∏v ˛ Pericarp) hnØp-

Ifpw D≠m-bn-cn-°pw. s]cn-Im¿∏v DW-ßn-btXm amwk-ftam Bbn-cn-°pw. s]cn-
Im¿∏v I´n-bp-≈Xpw amwk-fhpw BsW-¶n¬ `nØn-bn¬ aq∂v ]mfn-Iƒ D≠m-

bn-cn-°pw. Ah-bmWv G‰hpw ]pd-ta-bp≈ F∏n-Im¿∏v (Epicarp), a[y-̀ m-K-Øp≈
aotkm-Im¿∏v (Mesocarp), AI-Øp≈ F≥tUm-Im¿∏v (Endocarp) F∂n-h.

tXß, amß F∂o ^e-ßƒ {Uq]v (Drupe) F∂-dn-b-s∏-Sp-∂p. Nn{Xw 5.17

\nco-£n°q. Ch Hcp P\n-am{X-ap≈ kp∏o-cn-b¿ Afim-i-b-Øn¬ \n∂p-
≠m-Ip-∂Xpw H‰ hnØp-≈-h-bp-am-Wv. amßbnse s]cn-Im¿∏n\v hy‡-amb

aq∂v ]mfn-I-fp-≠v. ]pd-ta-bp≈ I´n-Ip-d™ F∏n-Im¿∏v, a[y-̀ m-KØp≈ amwk-
fhpw `£y-tbm-Ky-hp-amb aotkm-Im¿∏v, AI-Øv I´n-bp≈ F≥tUm-Im¿∏v

F∂nh. {Uq]v hn`m-K-Ønse ̂ e-amb tXß-bnse aotkm-Im¿∏v NIn-cn-bmWv.

5.7 hnØv

_oP-kw -tbmKØn\v tijw Hmhyq -fp -Iƒ
hnØpIfmbn amdp-∂p. hnØn¬ Hcp Bh-c-Whpw

(Seed coat) {`qWhpw ImW-s∏-Sp-∂p. {`qW-Øn¬
_oP-aq-ew, {`qW -A£w, Ht∂m ct≠m _oP-]-

{Xw F∂nh ImW-s∏-Sp-∂p. s\√v, tKmX-ºv, tNmfw
F∂n-h-bn¬ Hcp _oP-]-{Xhpw ]b¿, Dgp∂v F∂n-

h-bn¬ c≠v _oP-]-{X-ß-fp-am-Wp-≈-Xv.

5.7.1 Zzn_o-P-]-{X-k-ky-Ønse hnØns‚ LS\

hnØns‚ ]pd-ta-bp≈ Bh-c-W-amWv _oPmh-cWw As√-¶n¬ _oP-I-hNw.
CXn\v c≠v ]mfn-I-fp-≠v. ]pd-ta-bp≈ sSÃ (Testa), AXn-\p-≈n-ep≈ sSKvsa≥

(Tegmen). _oPm-h-c-W-Øn¬ ImWp∂ AS-bmfw BWv sslew (Hilum).
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Nn{Xw 5.19  GI_oP-]-{X-ap≈ hnØns‚ LS\

_oP-mh-c-Whpw ^e-Øns‚ `nØnbpw

Aen-tdm¨ ]mfn

_oPm∂w

{`qWw

_oPm∂w

kvIqs´√w

tImfntbm]vss‰¬

_oP-io¿jw

_oP-aqew
tImfn-tbm-ssdk

CXn-eq-sS-bmWv hnØp-Iƒ ̂ e-hp-ambn _‘n-∏n-®n-cn-°p-∂-Xv. ssle-Øn\v
apI-fn¬ ImWp∂ Hcp sNdnb kpjn-c-amWv ssat{Im-ss]¬ (Micropyle).

_oPm-h-c-W-Øn-\p-≈n-embn {`qWw ImW-s∏-Sp-∂p. CXn\v Hcp {`qWm-£hpw
c≠v _oP-]-{X-ßfpw D≠v. an°-h-bnepw _oP-]-{X-ßƒ amwk-fhpw \ndsb

kw`r-Xm-lmcw D≈-h-bp-am-Wv. {`qWm-£-Øns‚ c≠-‰-Ømbn _oP-aq-ehpw
(Radicle) _oP-io¿jhpw (Plumule) ImW-s∏-Sp-∂p (Nn{Xw 5.18). Bh-W°v

(Castor) XpS-ßnb hnØp-Ifn¬ Zzn_o-P-kw-tbm-K-Øns‚ ̂ e-am-bp-≠m-Ip∂
_oPm∂w (Endosperm) BWv Blmcw kw`-cn-°p∂ Ie-Iƒ. AXn-\m¬

Chsb _oPm-∂-ap≈ hnØp-Iƒ (Endospermic seeds) F∂p-]-d-bp∂p. _o≥kv,
Dgp-∂v, ]b¿ XpS-ßnb kky-ß-fn¬ ]mI-amb hnØn¬ _oPm∂w ImW-

s∏-Sm-Ø-Xn-\m¬ Ahsb _oPm-∂-c-lnX hnØp-Iƒ (Non-endospermous)

F∂p ]d-bp-∂p.

5.7.2 GI-_o-P-]-{X-k-ky-Ønse hnØns‚ LS\

km[m-c-W-bmbn GI-_o-P-]-{X-k-ky-ß-fnse hnØp-I-fn¬ _oPm∂w ImW-

s∏-Sp-∂p. F∂m¬ Nne Hm¿°n-Up-I-fn¬ _oPm-∂-c-lnX hnØp-I-fm-Wp-≈-
Xv. tNmfw XpS-ßnb [m\y-ß-fnse hnØp-I-fpsS _oPm-h-cWw ]mS-t]mse

D≈Xpw ^e-Øns‚ `nØn-bp-ambn tN¿∂v ImW-s∏-Sp-∂-Xp-amWv. _oPm-∂-
amWv Blmcw kw`-cn-°p-∂-Xv. Aen-tdm¨ ]mfn (Aleurone layer) F∂

amwkym-h-cWw (t{]m´o≥ Bh-c-Ww) {`qWsØ _oPm-∂-Øns‚ ]pd-ta-
bp≈ Bh-c-W-hp-ambn th¿Xn-cn-°p-∂p. _oPm-∂-Øns‚ Hcp hi-Øp≈

Ipgnbnembn Hcp sNdnb {`qWw ÿnXn sNøp-∂p. CXn¬ kvIqs´√w
(Scutellum) F∂-dn-b-s∏-Sp∂ jo¬-Uns‚ BIr-Xn-bn-ep≈ Hcp henb _oP-

]{Xw ImW-s∏-Sp-∂p. IqSmsX Hcp sNdnb A£-Øn¬ _oPio¿jhpw
_oP-aq-ehpw Im-Wp-∂p. _oP-io¿jhpw _oP-aq-ehpw bYm-{Iaw tImfn-

tbm-]vss‰¬ (Coleoptile) tImfn-tbm-ssdk (Coleorhiza) F∂o Bh-c-W-
ß-fm¬ s]mXn™v ImW-s∏-Sp-∂p. Nn{Xw 5.19 \nco-£n-°q.
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Nn{Xw 5.20  ^vtfmd¬ Ub-{Khpw
^vtfmd¬ t^m¿ap-ebpw

⊕  K
2+2 

C
4
 A

2+4
 G

(2)

5.8 Hcp k]p-jv]n kky-Øns‚ A¿[-km-t¶XnI
hniZoIcWw

hnhn[ _mly-L-S\m khn-ti-j-X-Iƒ D]-tbm-Kn-®mWv
k]p-jv]n-Isf hni-Zo-I-cn-°p∂-Xv. hni-Zo-I-cWw efn-Xhpw

imkv{Xo-bhpw icn-bmb {Ia-Øn-ep-am-bn-cn-°-Ww. kky-
Øns‚ hep-∏-Øn¬ Xp-Sßn Imbn-I-`m-K-ß-fmb thcv,

Imfiw, Ce-Iƒ F∂n-h-bpsS khn-ti-j-X-Iƒ, ]q¶p-e,
]pjv]-`m-K-ßƒ F∂n-h-bpsS khn-ti-j-X-Iƒ F∂ {Ia-

Øn-em-bn-cn-°-Ww hni-Zo-I-c-Ww. kky-Øns‚ hnhn[ ̀ mK-
ß-fpsS hni-Zo-I-c-W-ßƒ°v tijw ̂ vtfmd¬ Ub-{Khpw

^vtfmd¬ t^m¿apebpw Ah-X-cn-∏n-°p∂p. Nne {]Xo-I-
ß-fn-eq-sS-bmWv ^vtfmd¬ t^m¿ape kqNn-∏n-°p-∂-Xv.

^vtfmd¬ t^m¿-ape-bnse Br {_mIvSn-tb‰v F∂-Xns\
kqNn-∏n-°p-∂p. K hn-Z-f-]p-Sw, C Zf-]p-Sw, P s]cn-bm-¥v, A

tIk-c-]p-Sw, G P\n-]pSw F∂n-h-sbbpw kqNn-∏n-°p-∂p.

kp]o-cn-b¿ Afim-ibw,  C≥^o-cn-b¿ Afim-ibw

F∂p-amWv A¿Y-am-°p-∂-Xv. B¨]qhv , s]¨]qhv ,

Zznenw-K-]pjv]w F∂n-h-sb CØ-c-Øn¬ kqNn-∏n-°p-

∂p.  BIvSnt\mtam¿^nIv, % ssktKm-tam¿^nIv F∂o

]q°sf kqNn-∏n-°p-∂p. Hcp-t]m-ep≈ `mK-ß-fpsS IqSn-

t®-c¬ A°-ßƒ°v {_mbv°‰v \¬Inbpw hyXykvX `mK-ß-fpsS IqSn-t®-
c¬ {]Xo-I-ßƒ°v apI-fn¬ hc®pw kqNn-∏n-°p-∂p. Hcp ]qhns‚ `mK-ß-

fpsS FÆw, Ah-bpsS {Iao-I-c-Ww, Hmtcm∂pw XΩn-ep≈ _‘w F∂nh
^vtfmd¬ Ub{Kw hni-Z-am-°p-∂p. Nn{Xw 5.20 \nco-£n-°q. ]qhpw {][m\

A£hpw XΩn-ep≈ _‘w kqNn-∏n-°p-hm≥ ^vtfmd¬ Ub-{K-Øns‚ apI-
fn-embn Hcp sNdnb hrØw (IpØv) CSp-∂p. hnZ-f-]p-Sw, Zf-]p-Sw, tIk-c-]p-

Sw, P\n-]pSw F∂nh XpS¿®-bmbn hc-bv°p-∂p. G‰hpw ]pdta hnZ-f-]p-
Shpw a[y-`m-KØv P\n-]p-S-hp-amWv hc-bv°p-∂-Xv. Hcp-t]m-se-bp≈ `mK-ß-

fpsS IqSn-t®-cepw hyXykvX `mK-ß-fpsS IqSn-t®-cepw ^vtfmd¬ t^m¿ap-
e-bn-eqsSbpw hy‡-am-°mw. Nn{Xw 5.20 ¬ ISp-Iv sNSn-bpsS ̂ vtfmd¬ Ub-

{Khpw ^vtfmd¬ t^m¿ap-ebpw \nco-£n-°q. (kky-Ip-Spw-_w {_kn-t°-
kntb - Brassicaceae).

5.9 {][m\s∏´ Nne kky-Ip-Sp-w_-ß-fpsS hni-Zo-I-cWw

5.9.1 ^mt_-kntb (Fabaceae)

seKq-an-t\-kntb (Leguminosae) kky-Ip-Spw-_-Øns‚ kl-Ip-Spw-_-amb ]m∏n-
en-t\m-bn-Untb (Papilionoideae) F∂mWv Cu kky-Ip-Spw_w ap≥]v Adn-b-

s∏-´n-cp-∂-Xv. CXv temI-Øns‚ F√m `mKØpw ImW-s∏-Sp-∂p (Nn{Xw 5.21).
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Nn{Xw 5.21  ]bdpsNSn (Pisum sativum) (a) ]pjv]n-°p∂ imJ (b) ]qhv (c) Zf-ßƒ  (d)

{]Xyp¬∏m-Z\ `mK-ßƒ (e) P\n-bpsS s\Sp-sI-bp≈ tOZw (f) ^vtfmd¬ Ub{Kw

(b)

(c)

(a) (d)

(e)

(f)

ImbnI khn-ti-j-X-Iƒ

ac-ßƒ, Ip‰n-s®-Sn-Iƒ, Hmj-[n-Iƒ; thcn¬ apg-Iƒ ImWp-∂p.

Imfiw : \nh¿∂Xv As√-¶n¬ Btcmln (Climber)

Ce-Iƒ : Bƒ´¿t\-‰v, ]nt∂-‰nen tImºu≠v As√-¶n¬ eLp-C-e-
Iƒ, eo^v t_kv ]ƒssht\-‰v; Ãn]p-te‰v; PmenImkncm-hn-
\ymkw

]qhns‚ khn-ti-j-X-Iƒ

]q¶pe : dkn-tamkv

]qhv : Zznenw-Kw, ssktKm-tam¿^nIv

hnZ-f-]pSw : 5 hnZ-f-ßƒ, Kmtam-sk]m-e-kv; hm¬th‰v/Cw{_n-t°‰v GÃn-
th-j≥

Zf-]pSw : 5 Zf -ßƒ, t]mfn -s] -‰m -e -kv , ]m]n -tem -tW-jykv˛
]n≥`mKØmbn Hcp Ãm≥tU¿Uv s]‰¬ (Standard petal),

]m¿izØn¬ c≠v hnwKv s]‰-ep-Iƒ (Wing petals), ap≥-̀ mK-
Ømbn tN¿∂n-cn-°p∂ c≠v Io¬ s]‰-ep-Iƒ (Keel petals);

Ch tIk-c-ßsfbpw P\nsbbpw Bh-cWw sNbvXn-cn-°p∂p.
shIvkn-edn FÃn-th-j≥.

tIk-c-]pSw : ]Øv, ssUA-U¬^kv (c≠v sI´pIƒ), ssUXo-°kv ]cmKn.

P\n-]pSw : Afim-ibw kp]o-cn-b¿, tamtWm-Im¿s∏-√-dn, Hcp Adbn¬
[mcmfw Hmhyq-fp-Iƒ, Hcp P\n-Z-fiv.

^ew : seKyqw, Ht∂m AXn¬ IqSp-Xtem hnØp-Iƒ, _oPm-∂-an-

√m-ØXv

^vtfmd¬ t^m¿ape : % K
(5)

 C
1+2+(2)

 A
(9)+1 

G
1
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(b)

(a)

(c)

(d)

(e) (f)

Nn{Xw 5.22  Np≠-s®Sn (Solanum nigrum): (a) ]pjv]n-°p∂ imJ (b) ]qhv (c) ]qhns‚ s\Sp-sI-

bp≈ tOZw (d) tIk-c-ßƒ (e) P\n (f) ^vtfmd¬ Ub{Kw

ImbnI khn-ti-j-X-Iƒ

kkyßƒ {][m-\-ambpw Ip‰n-s®-Sn-I-fpw Hmj-[n-I-fp-am-Wv. F∂m¬ Nne

ac-ß-fp-ap-≠v.

Imfiw : arZp-hm-b-Xv, Nne kky-ß-fn¬ I´n-Iq-Sn-b-Xv, \nh¿∂-Xv, knen-

≠¿ BIr-Xn-bn-ep-≈-Xv, imJ-Iƒ D≈-Xv, s]m≈bm-b-tXm,
I´n-bp≈-tXm, tcmam-hrXw As√-¶n¬ •m{_kv (Glabrous),

Dcp-f-°n-g-ßn¬ (Solanum tuberosum) `qImfiw.

Ce-Iƒ : Bƒ´¿t\-‰v, eLp Ce ]nt∂-‰nen tImºu≠v, FIvÃn-]p-
te-‰v, PmenImkncm-hn-\ym-kw.

]qhns‚ khn-ti-j-X-Iƒ

]q¶pe : GI-]p-jv]w, hi-ß-fn¬ As√-¶n¬ ssktamkv (Np≠bn¬

˛ Solanum)

hmWnPy {]m[m\yw

Cu kky-Ip-Spw-_-Ønse an° kky-ßfpw hnhn-[-Xcw ]bdpI-fpsS DdhnS-
am-Wv˛Dgp-∂v, Xph-c, sNdp-]-b¿ F∂nh; `£y-FÆ (tkmbm-_o≥, \ne-°-

Se/I∏-e≠n); Nmbw (C≥Un-tKm-s^d); \mcp-Iƒ (k¨slw]v); Imen-
Øo‰ (Xo‰-∏p-√v) (skkv_m\nb, ss{St^m-fnbw); Ae-¶m-c-k-ky-ßƒ

(ep]n≥, a[p-c-∏b¿); Huj-[-kkyw (apfn-bmØn).

5.9.2 skmf-t\-kntb  (Solanaceae)

Dcp-f-°n-gßv IpSpw-_w F∂-dn-b-s∏-Sp-∂ henb kky-Ip-Spw-_-am-Wn-Xv. Ch
DjvW-ta-J-e, k_vt{Sm-]n-°¬, antXm-jvW-ta-Je F∂n-hn-S-ß-fn¬ [mcm-f-

ambn ImW-s∏-Sp-∂p (Nn{Xw 5.22).
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(d)

(c)(b)

(a)

Nn{Xw 5.23   D≈n-s®-Sn (Allium cepa) :  (a) kkyw (b) ]q¶pe  (c) ]qhv  (d) ^vtfmd¬ Ub{Kw

]qhv : Zznenw-Kw, BIvSn-t\m-tam¿^nIv

hnZ-f-]pSw : A©v hnZ-f-ßƒ, XΩn¬ tN¿∂-Xv, sImgn™v t]mIm-Ø-Xv,
(Persistent) hm¬th‰v GÃn-th-j≥.

Zf-]pSw : A©v Zf-ßƒ, tN¿∂-Xv, hm¬th‰v GÃn-th-j≥

tIk-c-]pSw: A©v tIk-c-ßƒ, s]‰-ep-ambn tN¿∂Xv (F]n-s]-‰m-ekv)

P\n-]pSw : c≠v P\n-Iƒ IqSn-t®¿∂v Ncn™ coXn-bn¬ ImW-s∏-Sp∂p,

kn≥Im¿∏-kv, Afim-ibw kp]o-cn -b¿ c≠v Ad-Iƒ
(ss_tem-°p-em¿), πmk‚ ho¿-ØXpw At\Iw Hmhyq-fp-I-

fp-≈Xpw, BIvssk¬ πmk-t‚-j≥.

^e-ßƒ : s_dn As√-¶n¬ Iym]vkyqƒ

hnØp-Iƒ : [mcm-fw, _oPm∂w D≈-Xv.

^vtfmd¬ t^m¿ape :  

⊕

hmWnPy {]m[m\yw

Cu kky-Ip-Spw-_-Ønse ]e kky-ßfpw ̀ £y-tbm-Ky-amWv (X°m-fn, hgp-
X-\, Dcp-f-°n-g-ßv; kpK-‘-hy-RvP\w (apf-Iv); Huj[w (s_√-tUm-W, Aiz-

K-‘); ]pI-bne (Sp_m-t°m); Ae-¶m-c-kkyw (s]‰yq-Wn-b).

5.9.3 en√n-tb-kntb (Liliaceae)

"en√n IpSpw_w' F∂-dn-b-s∏-Sp∂ Ch GI-_o-P-]-{X-k-ky-ß-fpsS khn-ti-

j-X-Isf {]Xn-\n-[o-I-cn-°p-∂p. Ch temI-sa-ºmSpw ImW-s∏-Sp-∂p (Nn{Xw
5.23).
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ImbnI khn-ti-j-X-Iƒ

_ƒ_v/tImw/ssdtkmw F∂n-ß-s\-bp≈ `qImfiw ImW-s∏-Sp∂ _lp-
h¿j Hmj-[n-I-fmWv (Perennial herbs) kky-ßƒ.

Ce-Iƒ : {][m-\-ambpw NphSv `m-KØv \n∂pw D≠m-Ip-∂-h, H∂n-

S-hn-´Xpw (Bƒ´¿t\-‰v) t\¿tc-J-bn¬ D≈-h-bp-am-Wv.
Ãn]yq-fp-Iƒ ImW-s∏-Sp-∂n-√, kam-¥c kncm-hn-\ym-kw.

]qhns‚ khn-ti-j-X-Iƒ

]q¶pe : GI-]pjv]w/ssktamkv; km[m-c-W-bmbn Aw_-te‰v
(Umbellate) ¢Ã-dp-Iƒ

]qhv : Zznenw-Kw, BIvSn-t\m-tam¿^nIv

s]cn-bm¥v : Bdv ( 3+3) sS]-ep-Iƒ tN¿∂v Ipg¬ t]mse ImW-s∏-
Sp-∂-h, hm¬th‰v GÃn-th-j≥.

tIk-c-]pSw : Bdv (3 + 3) tIk-c-ßƒ, F∏n-s]-‰m-ekv

P\n-]pSw : aq∂v P\n-Iƒ tN¿∂v ImW-s∏-Sp-∂-h (kn≥Im¿∏-kv),
Afim-ibw kp∏o-cn-b¿, aq∂v Ad-Ifpw [mcmfw Hmhyq-

fp-Ifpw D≈-h. BIvssk¬ πmk-t‚-j≥.

^ew : Iym]vkyqƒ, Npcp°w Nne kky-ß-fn¬ s_dn

hnØv : _oPm∂w D≈h

^vtfmd¬ t^m¿ape : Br P
(3+3) 

A
3+3

 
(3)

hmWnPy {]m[m\yw

Cu kky-Ip-Spw-_-Ønse ]e kky-ßfpw at\m-l-c-amb Ae-¶m-c-k-ky-

ß-fmWv (Sqen-]v, t•mdn-tbm-k); Huj-[-ß-fpsS t{kmXkv (I‰m¿ hmg -

Aloe); ]®-°-dn -Iƒ (iXm-h-cn) IqSmsX tImƒNn-kn≥ (Colchicum

autumnale).
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kw{Klw

k]p-jv]n-Iƒ BIr-Xn, hep∏w, LS-\, t]mj-W-co-Xn, Bbp¿ssZ¿Lyw, Bhmkw

F∂n-h-bn¬ hf-scb[nIw sshhn[yw ]pe¿Øp-∂p. Ahbv°v hy‡-ambn

hnImkw {]m]n® thcp-]-S-ehpw Imfi-]Sehp-ap-≠v. thcv]-Sew \mcv thcv]-Setam

Xmbvthcv ]S-etam BImw. km[m-c-W-bmbn Zzn_oP]{X-k-ky-ßƒ°v Xmbvthcv ]S-

ehpw GI-_oP-]{X kky-ßƒ°v \mcv thcv ]S-e-hp-am-Wp-f-f-Xv. Nne kky-ß-fn¬

Blm-c-kw-`-c-Ww, Xmßv, izk\w F∂n-h-bv°mbn thcv cq]m-¥cw {]m]n-®n-´p-≠v.

ImfiØn¬ {][m-\-ambpw X≠v, Ce-Iƒ, ]q°ƒ, ̂ e-ßƒ F∂nh ImW-s∏-Sp∂p.

]¿h-Øn-s‚bpw ]¿hm-¥-c-Øn-s‚bpw km∂n-[yw, _lp-tIm-i-Iob tema-ßƒ,

\n›nX {]Imi t{Sm]n-IX F∂o khn-ti-j-X-Iƒ ImfisØ thcn¬ \n∂pw

th¿Xn-cn-°p-∂p. Blm-c-kw-`-cWw, Imbn-I-{]-P-\\w, kwc-£Ww F∂n-ßs\

sshhn-[y-am¿∂ [¿a-ßƒ \n¿hln-°p-∂-Xn-\mbn Imfihpw cq]m¥cw {]m]n-®n-

´p-≠v. Imfi-Øns‚ hi-ß-fn¬ \n∂v cq]s∏-Sp∂ Ce-Iƒ ]¿h-Øn¬ \n∂v ]pd-

tØ°p hf-cp-∂p. Ce-Iƒ ]®-\n-d-Øn¬ ImWp-∂Xv {]Im-i-kw-t«-j-W-Øn\p

th≠n-bm-Wv. Ce-I-fpsS BIrXn, hep∏w, Acn-Iv, A{Kw, eman-\-bpsS Acn-In-em-

bp-≈ sh´pI-fpsS hn\ymkw F∂n-h-bn¬ sshhn[yw ]pe¿Øp-∂p. a‰p-ff `mK-

ßsft∏mse Ce-Ifpw hnhn[[¿a-ßƒ \n¿h-ln-°p-∂-Xn-\mbn cq]m-¥cw {]m]n-

®n-´p-≠v. {]Xm-\-ßƒ, ap≈p-Iƒ F∂nh Xmßn\pw kwc-£-W-Øn-\p-ambn cq]-

s∏-´n-´p-≈-Xm-Wv.

ssewKnI {]Xy-¬∏m-Z-\-Øn-\mbn cq]m-¥cw {]m]n® Imfi-amWv ]qhv. hyXykvXXcw

]q¶p-e-I-fmbn ]q°ƒ {Iao-I-cn-®n-cn-°p∂p. LS-\, ka-aXn, a‰p-̀ m-K-ß-fp-ambn _‘-

s∏-SpØn Afim-i-b-Øns‚ ÿm\w, hnZ-fw, Zfw, Hmhyq-fp-Iƒ XpS-ßn-b-h-bpsS

{Iao-I-cWw F∂n-h-bn¬ ]q°ƒ sshhn[yw ]pe¿Øp-∂p. {]Xyp-¬∏m-Z-\-Øn\v

tijw Afim-ibw ^e-ambpw Hmhyqƒ hnØmbpw amdp-∂p. hnØp-Iƒ GI-

_oP]{Xtam Zzn_o-P-]-{Xtam D≈-Xm-Imw. BIr-Xn, hep-∏w, Poh-£-aXm kabw

F∂n-h-bn¬ hnØp-Iƒ hyXym-k-s∏-´n-cn-°p-∂p. k]p-jv]n-IfpsS Xncn-®-dn-b¬,

h¿Ko-I-cWw F∂n-h-bpsS ASn-ÿm\w ]qhns‚ khn-ti-j-X-I-fm-Wv. kky-Ip-Spw-

_-ßfpsS A¿[-km-t¶-XnI hni-Zo-I-c-W-Øn-eqsS CXv Nn{Xo-I-cn-°p-∂p. AXn-

\m¬ Hcp k]p-jv]nsb imkv{X-]-Z-ßƒ D]-tbm-Kn®v IrXy-amb {Ia-Øn¬ hni-Zo-

I-cn-°m-\m-Ipw. ]qhns‚ khn-ti-j-X-Iƒ ^vtfmd¬ Ub-{Kw, ^vtfmd¬ t^m¿ape

F∂n-h-bn-eqsS Npcp-°-Øn¬ kqNn-∏n-°m-hp-∂-Xm-Wv.
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]cn-io-e\ {]h¿Ø-\ßƒ

1. thcns‚ cq]m-¥cw F∂Xv sIm≠v A¿Y-am-°p∂sX¥v? NphsS \¬In-bn-cn-°p-∂-

h-bn¬ thcns‚ GXv Xcw cq]m-¥-c-amWv ImW-s∏-Sp-∂Xv?

a. B¬acw

b. S¿Wn]v

c. I≠¬s®-Sn-Iƒ

2. _mly-L-S-\sb ASn-ÿm-\-am°n NphsS \¬In-bn-cn-°p∂ {]kvXm-h-\-Iƒ°v \ymbo-

I-cWw \¬Ip-I.

i. aÆn-\-Sn-bn¬ ImW-s∏-Sp∂ kky-`m-K-ßsf√mw thcv A√.

ii. Imfiw cq]m-¥cw {]m]n-®-XmWv ]qhv.

3. ]nt∂-‰nen tImw]u≠v Cebpw ]mta-‰nen tImºu≠v Cebpw XΩn-ep≈ hyXymkw F¥v?

4. DZm-l-cW kln-Xw hnhn-[-Xcw ^nt√m-SmIvkn hy‡-am-°p-I.

5. NphsS \¬In-bn-cn-°p∂ ]Z-ßƒ°v \n¿h-N\w Fgp-Xp-I.

a. GÃn-th-j≥

b. πmk-t‚-j≥

c. BIvSn-t\m-tam¿^nIv

d. ssktKm-tam¿^nIv

e. kp∏o-cn-b¿ Hmhdn

f. s]cn-ssK-\kv ]qhv

g. F]n-ss]-‰m-ekv tIkcw

6. NphsS \¬In-bn-cn-°p-∂h XΩn-ep≈ hyXymkw Fgp-XpI.

a. dkn-tamkv ]q¶p-ebpw ssktamkv ]q¶p-ebpw

b. \mcvthcpw A]-ÿm-\ob thcpw

c. At]m-Im¿]kv Hmh-dnbpw kn≥Im¿]kv Hmh-dnbpw

7. NphsS \¬In-bn-cn-°p-∂-h-bpsS Nn{Xw hc®v `mK-ßƒ AS-bm-f-s∏-Sp-ØpI.

i. ]b¿hnØv

ii. tNmf-hn-Øns‚ s\SpsI-bp-ff tOZw
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8. Imfi-Øns‚ cq]m-¥cw DNn-X-amb DZml-cWßƒ \¬In hni-Z-am-°pI.

9. ^mt_-kn-tb, skmf-t\-kntb F∂o kky-Ip-Spw-_ßfnse Hmtcm ]qhv hoXw FSp-

°p-I. Ah-bpsS A¿[-km-t¶-XnI hni-Zo-I-cWw Fgp-Xp-I. Ah-bpsS ^vtfmd¬

Ub{Kw hc-bv°p-I.

10. k]p-jv]n-I-fn¬ ImWp∂ hnhn-[-Xcw πmk-t‚-j-\p-Iƒ hnh-cn-°p-I.

11. ]qhv F∂m¬ F¥v? Hcp km[m-cW ]qhns‚ `mK-ßƒ hni-Zo-I-cn-°p-I.

12. Ce-I-fpsS hnhn-[-Xc-Øn-ep≈ cq]m-¥cw kky-ßƒ°v klm-b-I-am-Ip-∂-sX-ßs\?

13. ]q¶pe F∂m-se¥v? k]p-jv]n-I-fmb kky-ß-fnse hnhn-[-Xcw ]q¶p-e-Isf hni-Z-

am-°p-I.

14. NphsS \¬Inb khn-ti-j-X-I-fp≈ ]qhns‚ ^vtfmd¬ t^m¿ape Fgp-Xp-I.

BIvSn-t\m-tam¿^n-Iv, ss_sk-Ivjz¬(-Zzn-enw-Kw), sslt]m-ssK-\kv ]qhv, tbmPn®v

ImW-s∏Sp∂ A©v hnZ-f-ßƒ, tbmPn-°msX ImWp∂ A©v Zf-ßƒ, tbmPn-°msX

ImWp∂ A©v tIk-c-ßƒ, tbmPn®v ImWp∂ c≠v P\n-Iƒ, kq∏o-cn-b¿ Afim-

ibw, BIvssk¬ πmk-t‚-j≥.

15. ]qhns‚ ̀ mK-ßƒ ]pjv]m-k-\-Øn¬ {Iao-I-cn-®n-cn-°p-∂-Xn-s\-°p-dn®v hni-Z-am-°p-I.

































































































Poh-Pm-e-ßsf Ipdn-®p≈ ]T-\-amWv Poh-im-kv{Xw. Pohn-IfpsS cq]w, BIr-Xn- F∂n-h-sb-°p-dn-

®p≈ hni-Zo-I-c-Ww Ah-bpsS sshhn-[y-sØ- am{Xsa {]Xn-]m-Zn-°p∂p≈p. sshhn-[y-am¿∂

Poh-Pm-e-ß-fpsS tImi-X-e-L-S-\-bn-ep≈ (Cellular organisation) sFIy-sØ-°p-dn®v kqNn-∏n-°p∂

tImi-kn-≤m-¥w, sshhn-[y-Ønepw Pohn-I-fpsS ASn-ÿm\w Cu GI-X-bm-sW∂v Du∂n-∏-d-bp-

∂p. Cu bqWn-‰n-se A[ym-b-ß-fn-¬ tImi-L-S-\bpw tImi-hn-`-P-\hpw hni-Z-ambn {]Xn-]m-Zn-

°p-∂p. Poh¬ {]Xn-`m-k-ßƒ, AXm-bXv Poh-[¿a-]-chpw (Physiological) kz`mhkhn-ti-j-]-c-hp-

amb (Behavioural) {]{In-b-I-sf-∏-‰n-sbmcp \nKqV-t_m[w tImi-kn≤m-¥w krjvSn®p. hnhn[

Poh¬ {]Xn-`m-k-ßƒ \nco£n-°p-∂-Xnt\m hni-Z-am-°p-∂-Xnt\m ]cn-]q¿W tImi-X-e-L-S\

Bh-i-y-am-Wv F∂-Xm-bn-cp∂p Cu -\n-Kq-V-X. `uXnI˛cmk kao-]\ØneqsS (Physico-chemical

approach) tImi-c-lnX hy-hÿIƒ D]-tbm-Kn®v At\z-jWw \S-Øn ta¬kqNn-∏n® {]{In-b-I-

sf-∏‰n ]Tn-°m\pw hni-Z-ambn a\- n-em-°m\pw km[n-°pw. hnhn[ {]{In-b-Isf X∑m-{Xm-X-e-

Øn¬ hnh-cn-°p-∂-Xn\v Cu kao-]\w \sΩ {]m]vX-am-°p-∂p. aqe-I-ßƒ°pw kwbp-‡-ßƒ°p-

am-bp≈ Poh-I-e-bpsS hni-I-e-\-Øn-eq-sS-bmWv Cu kao-]\w Bhn-jvI-cn-®n-´p-≈-Xv. Pohn-I-fn¬

GXp-X-c-Øn-ep≈ Im¿_-WnI kwbp-‡-ß-fmWv D≈-sX∂v a\- n-em-°m≥ CØcw ]T-\-ßƒ

klm-bn-°p-∂p. CXv ]T-\-hn-t[-b-am-°p∂ Hcp hy‡n°v ASpØ L´-Øn¬ CØcw kwbp-

‡-ßƒ tImi-ßƒ°p-≈n¬ F¥p-sN-øp∂p F∂ kwi-b-ap-≠m-Imw. Ch Fß-s\-bmWv

Zl-\w, hnk¿P-\w, Hm¿a, Xncn-®-dn-hv, {]Xn-tcm[w XpSßn hnhn[ Poh¬{]-h¿Ø-\-ßƒ \S-

Øp-∂-Xv? as‰mcp Xc-Øn¬ ]d-™m¬ Poh¬{]-h¿Ø-\-ß-fpsS X∑m-{XmSn-ÿm\w F¥v

F∂ tNmZy-Øn-\p≈ DØ-c-am-Wn-Xv. tcmKm-h-ÿbn¬ ico-c-Ønep-≠m-Ip∂ Akm-[m-cW

{]h¿Ø-\-ß-sf-°p-dn®v hni-Zo-I-cn-°p-hm\pw CXn-eqsS Ignbpw. PohPmeß-sf-°p-dn®v ]Tn-°p-

∂-Xn\pw a\- n-em-°p-∂-Xn-\p-ap≈ Cu `uXn-I˛cmk kao-]-\-sØ- "\yq-\o-I-cW Poh-imkv{Xw'

(Reductionist Biology) F∂v ]-d-bp-∂-p. `uXn-I-im-kv{X-Øn-sebpw ck-X-{¥-Øn-sebpw Bi-b-

ßfpw kt¶-X-ßfpw Poh-imkv{XsØ a\ n-em-°p-∂-Xn-\mbn D]-tbm-Kn°p∂p. Cu bqWn-

‰nse 9˛mw A[ym-b-Øn¬ ssPh-X-∑m-{X-I-sf-∏-‰n-bp≈ Hcp eLp-hn-h-cWw \¬In-bn-´p-≠v.

A[ymbw 8
tImiw : Pohs‚

ASn-ÿm\LSIw

A[ymbw 9
ssPhX∑m-{X-Iƒ

A[ymbw 10
tImi-N-{Ihpw

tImihn`-P-\hpw

tImiw : LS-\bpw [¿ahpw
(CELL: STRUCTURE AND FUNCTIONS)

bqWn‰v  3



t{]m´o≥ LS-\-bpsS I≠p-]n-Sn-Ø-Øn¬ hfsc {][m\ ]¶p-h-ln®

{]apJ hy‡n-bmWv Pn.F≥. cma-N-{µ≥. "a{Zmkv kvIqfnse' I¨^¿ta-

j-W¬ A\m-en-knkv Hm^v _tbm-t]m-fn-tagvkns‚ ÿm]-I\m-bn-cp∂p

Ct±lw. 1954 ¬ t\®¿ amK-kn-\n¬ {]kn-≤o-I-cn-® sImfm-P≥

t{]m´o\ns‚ At±lw Is≠-Ønb {Xnam\ slen-°¬ LS\bpw amwky-

ß-fpsS A\p-h-Z-\o-b- -kwcq]-Wßsf°pdn®v (Allowed conformations of

proteins) "cma-N-{µ≥ tπm´n'eqsS At±lw \S-Ønb hni-I-e\hpw LS-

\m-flI Poh-im-kv{X-Ønse (Structural Biology) {][m\ \mgn-I-°-

√pIfmWv. C¥ybpsS sX°p-]-Sn-™mtdØo-c-Øv, sIm®n-bn¬ \n∂v AI-

se-b√mØ Hcp sNdnb ]´-W-Øn¬ 1922 HIvtSm-_¿ 8 \v At±lw

P\n-®p. KWn-X-imkv{X s{]m^-k¿ Bbn-cp∂ At±-l-Øns‚ ]nXm-

hn\v At±-l-Øn¬ KWn-X-im-kv{X-Øn¬ Hcp {]tXyI Xm¬∏cyw D≠m-

°nsb-Sp°p∂Xn¬ henb ]¶v D≠m-bn-cp-∂p. kvIqƒ hnZym-`ym-k-Øn-

\p-tijw 1942 ¬ a{Zmkv k¿h-I-em-im-e-bn¬\n∂v At±lw `uXn-I-

im-kv{X-Øn¬ (B.Sc. Honors in Physics) Db¿∂ dmt¶m-Sp-IqSn D∂-X-hn-

Pbw Ic-ÿ-am-°n. 1949 ¬ tIw{_nUvPv k¿h-I-em-im-e-bn¬\n∂pw

tUmIvS-td‰v (Ph.D) t\Sn. tIw{_n-UvPnse Kth-jW thf-bn¬ en\-kv

t]m-fnwKv F∂ imkv{X-⁄s\ I≠p-ap-´n. α ˛ slenIvkv,  jo‰v LS-

\-I-fpsS amXr-I-I-sf-∏-‰n-bp≈ en\kv t]mfnw-Kns‚ {]kn-≤o-I-c-W-ßƒ

cma-N-{µs\ hf-sc-b-[nIw kzm[o-\n-®p. CXv sImfm-Ps‚ LS\ cq]o-I-

cn-°p-∂-Xnte°v \bn-®p. 2001 G{]n¬ amkw 7˛mw XobXn 78˛mw hb-

 n¬ At±lw \ncymX\mbn.

Pn.F≥.-cm-a-N-{µ≥
(1922 – 2001)



\nßƒ Np‰p-]mSpw t\m°n-bm¬ [mcmfw Poh\p≈-h-sbbpw Poh-\n-√mØ
hkvXp-°-sfbpw ImWm≥ Ign-bpw. \nßƒ A¤p-X-s∏-´v \nß-tfmSv Xs∂

tNmZn-®n-´p-≠mImw˛ "F¥mWv Hcp Pohnsb Poh-\p-≈-Xm°p∂-Xv, AX-s√-
¶n¬ Hcp \n¿Po-h-h-kvXp-hn-\n-√mØ F¥mWv Hcp Pohn°v D≈Xv?' AXn-

\p≈ DØ-c-amWv ˛ Pohs‚ ASn-ÿm\ LSIØns‚ km∂n[yw ˛ F√m
Poh-Pm-e-ß-fnepw ImW-s∏-Sp∂ tImiw.

F√m PohPme-ßfpw tImi-Øm¬ \n¿an-X-am-Wv. Nne Pohn-Iƒ H‰ tImi-
Øm¬ \n¿an-X-am-Wv. Ahsb GI-tImi Pohn-Iƒ F∂v hnfn-°p∂p. F∂m¬

a\p-jysc-t∏m-se- a‰v At\Iw Pohn-I-fpsS icocw [mcmfw tImi-ß-fm¬
\n¿an-X-am-Wv. Ahsb _lp-tImi Pohn-Iƒ F∂v hnfn-°p-∂p.

8.1 F¥mWv tImiw?
GI-tImi Pohn-Iƒ°v Xmsg ]d-bp∂ khn-ti-j-X-I-fp-≠v:

i) kzX-{¥-ambn \ne-\n¬°p-∂p;

ii) Poh\v B[m-c-amb [¿a-ßƒ \n¿h-ln-°p-∂p.

]q¿Wamb LS-\-bpff tImi-Øn¬°pd™ H∂n\pw kzX-{¥-ambn \ne-
\n¬°p-hm-\p≈ Ign-hn-√. AXn-\m¬ F√m Poh-Pm-e-ß-fp-sSbpw LS-\m-]-

chpw Poh-[¿a-]-c-hp-amb ASn-ÿm-\-L-SIamWv tImiw.

Hcp Poh-tIm-isØ BZy-ambn Is≠Øn hni-Zo-I-cWw \¬In-bXv B‚Wn

hm≥ eoh≥tlm°v (Antonie van Leeuwenhoek) F∂ imkv{X-⁄-\m-Wv.
]n∂oSv tdm_¿´v {_u¨ (Robert Brown) F∂ imkv{X-⁄≥ a¿asØ

Is≠-Øn. ssat{Im-kvtIm-∏ns‚ I≠p-]n-Sn-Øhpw XpS¿∂v Ce-Ivt{Sm¨
ssat{Im-kvtIm-∏ns‚ Bhn¿`m-hhpw tImi-L-S-\-sb-°p-dn®v hni-Z-ambn a\-

 n-em-°m≥ klm-bn-®p.

tImiw : Pohs‚
ASn-ÿm\LSIw
(CELL: THE UNIT OF LIFE)

A[ymbw 8

8.1 F¥mWv tImiw?

8.2 tImi-kn-≤m¥w

8.3 tImiw˛Hcp

Ahtem-I\w

8.4 t{]m°m-cn-tbm-´n°v

tImi-ßƒ

8.5 bq°m-cn-tbm-´n°v

tImi-ßƒ
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8.2 tImi-kn-≤m¥w (Cell Theory)

P¿a≥ kkyimkv{X-⁄-\mb amØn-bmkv jvfoU≥ (Matthias Schleiden)

1838 ¬ [mcmfw kky-ßsf ]T-\-hn-t[-b-am-°n. Cu kky-ßƒ hnhn-[-X-
c-Øn-ep≈ tImi-ßƒ sIm≠v \n¿an-X-am-sW∂pw Ah kky-Øns‚ Ie-

I-fmbn cq]-s∏-Sp-∂p-sh∂pw At±lw Is≠Øn. CtX Ime-b-f-hn¬ {_n´ojv
P¥p-im-kv{X-⁄-\mb Xotbm-tUm¿ jzm≥ (Theodore Schwann) 1839 ¬

[mcmfw P¥p-tIm-i-ßsf ]T-\-hn-t[-b-am-°pIbpw P¥p-tIm-i-ß-ƒ°v Hcp
t\¿Ø _mlykvXc-ap-s≠∂v A`n-{]m-b-s∏-Sp-Ibpw sNbvXp. C∂v AXns\

"πmkvam-kvX-cw' F∂p hnfn-°p-∂p. At±lw kky-I-e-I-fn¬ \S-Ønb ]T-
\-ß-fpsS ASn-ÿm-\-Øn¬ tImi-`nØn kky-tIm-i-ß-fpsS {]tXy-I-X-

bm-sW∂pw ÿnco-I-cn-®p. Cu ]T-\-ß-fpsS ASn-ÿm-\-Øn¬ P¥p-°-
fpsSbpw kky-ß-fp-sSbpw icocw tImi-ßfpw Ah-bpsS D¬∏-∂-ßfpw

sIm≠v \n¿an-X-am-sW∂ ]cn-I¬∏-\bv°v jzm≥ cq]w sImSp-Øp.

jvfoU\pw jzm\pw tN¿∂v tImi-kn-≤m¥w (Cell theory) Bhn-jv°-cn-®p.
F∂m¬ Cu kn≤m¥w ]pXnb tImi-ßƒ Fß-s\-bp-≠m-Ip∂p F∂v

hni-Zo-I-cn-°p-∂n-√. tImi-ßƒ hn`-Pn-°p-∂p-sh∂pw \ne-hn-ep≈ tImi-
ß-fn¬ \n∂pamWv ]pXn-bh D≠m-Ip-∂-sX∂pw (Omnis cellula-e cellula)

BZy-ambn hni-Zo-I-cn-®Xv dptUmƒ v̂ hn¿tjzm (Rudolf Virchow) (1855) BWv.
At±lw jvfoU-s‚bpw jzm\n-s‚bpw \nK-a-\-ßsf sa®-s∏-Sp-Øn-s°m≠v

tImi-kn-≤m-¥-Øn\v A¥n-a-cq-]w \¬In. CXn-s‚- A-Sn-ÿm-\-Øn¬ tImi-
kn-≤m¥sØ Cßs\ a\- n-em°mw:

i) F√m PohPmeßfpw \n¿an-®n-cn-°p-∂Xv tImi-ß-fpw tImi D¬∏-∂-
ßfpw sIm≠mWv.

ii) F√m tImi-ßfpw ap≥]v \ne-hn-ep≠mbn-cp∂ tImi-ß-fn¬ \n∂mWv

D≠m-Ip∂-Xv.

8.3 tImiw˛Hch-tem-I\w

D≈n-sØm-en-bnse tImi-ß-sfbpw a\p-jys‚ Ihn-fnse Bh-c-W-I-e-bnse
tImi-ß-sfbpw ssat{Im-kvtIm-∏ns‚ klm-b-Øm¬ \nßƒ \nco-£n-®n-´p-

≠mIpw. Ah-bpsS LS\ H∂p-IqSn ]cn-tim-[n-°mw. kky-tIm-i-Øns‚
DØ-tam-Zm-l-c-W-amb D≈n-bpsS tImiØn\v G‰hpw ]pd-sa-bmbn hy‡-

amb Hcp tImi-`n-Ønbpw AXn-\p-≈nembn tImi-kvX-c-hp-ap-≠v. a\p-jys‚
Ihn-fnse tImi-ßƒ°v G‰hpw ]pdsa Hcp tImi-kvXcw am{X-am-Wp-≈-Xv.

Hmtcm tImi-Øn\pw D≈n-embn I´n-Iq-Snb kvXc-Øm¬ s]mXn™ a¿aw
ImW-s∏-Sp-∂p. a¿a-Øn-\p-≈n-embn t{Ima-tkm-ap-Ifpw Ah-bv°p-≈n-embn

P\n-XI hkvXp-hmb Un.F≥.-F.bpw ImW-s∏-Sp-∂p. Cßs\ kvXc-Øm¬
s]mXn™ a¿aw D≈ tImi-ßsf bq°m-cn-tbm-´p-I-sf∂pw -kvX-c-Øm¬

s]mXn-bmØ a¿a-ap≈ tImi-ßsf t{]m°m-cn-tbm-´p-I-sf∂pw hnfn-°p-∂p.
Cu c≠p-Xcw tImi-ß-fp-sSbpw Dƒ`mKØv A¿[-{Zm-h-Im-h-ÿ-bn-ep≈

tImi-{Z-hy-w (Cytoplasm) \nd-™n-cn-°p-∂p. kkytImi-ß-fnepw P¥p-tIm-
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Nn{Xw 8.1 hnhn[ BIr-Xn-bn-ep≈ tImi-ß-fpsS Nn{Xo-I-cWw

AcpWc‡m-Wp-°ƒ
(hrØm-Ir-Xn-bp≈-hbpw

ss_tIm¨tIhv Bb-hbpw)

tizXc‡m-Wp-°ƒ
(Aao-t_m-bnUv)

kvXw-`m-Ir-Xn-bp≈
Bh-c-W-tIm-i-ßƒ
(\ofw IqSn-bXpw

saen-™Xpw)

\mUo-tImiw
(\ofw IqSn-bXpw
imJ-I-tfm-Sp-Iq-Sn-b-Xpw)

{S°oUv
(\ofw IqSn-bXv)

aotkm-̂ n¬ tImi-
ßƒ (hrØm-Ir-Xn-

bp-≈-h)

i-ß-fnepw tImi-{]-h¿Ø-\-ßƒ \S-°p∂Xv {][m-\-ambpw tImi-{Z-h-y-Øn¬
sh®mWv. Hcp tImisØ "Poh¬{]-h¿Ø-\m-h-ÿ-bn¬' \ne-\n¿Øp-∂Xv

tImi-{Z-hy-Øn¬ \S-°p∂ hnhn[ cmk-{]-h¿Ø-\-ß-fmWv.

a¿asØIqSmsX Hcp bq°m-cn-tbm-́ nIv tImi-Øn¬ kvXcm-h-c-W-ap≈ hnhn[

tImimw-K-ßƒ (Organelles) D≠v. A¥¿{Z-hy-Pm-enI (Endoplasmic

reticulum), tKmƒPn tImwπIvkv, ssetkm-tkm-ap-Iƒ, ssat‰m-tIm¨{Sn-b-

Iƒ, t^\-ßƒ (Vacuoles), ssat{Im-t_m-UnIƒ apX-em-b-h DZm-l-c-W-ß-
fmWv. F∂m¬ Hcp t{]m°m-cn-tbm-´nIv tImi-Øn¬ kvXcm-h-c-W-ap≈

a¿atam a‰v -tIm-imw-K-ßtfm ImW-s∏-Sp-∂n√.

t{]m°m-cn-tbm-´nIv tImi-ß-fnepw bq°m-cn-tbm-´nIv tImi-ß-fnepw ImW-
s∏-Sp∂ kvXcm-h-c-W-an-√mØ tImimw-K-amWv ssdt_m-tkmw. tImi-Øn-

\p-≈n¬ ssdt_m-tkm-ap-Iƒ tImi-{Z-hysØ IqSmsX A¥¿{Z-hy-Pm-en-I-
bpsS ]pd-Ømbpw a‰v c≠p tImimw-K-ßfmb lcn-X-IWw (Chloroplast)

(kky-ß-fn¬), ssat‰mtIm¨{Snb- F∂n-hbp-sS D≈n-embpw  ImW-s∏Sp∂p.
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Nn{Xw 8.2 bq°m-cn-tbm-́ nIv tImihpw a‰v Pohn-
I-fp-am-bp≈ Xmc-Xayw ImWn-°p∂
Nn{Xo-I-c-Ww.

_mIvSo-cnb
(1-2 )

]n.]n.-F¬.-H.
(GI-tZiw 0.1 )

sshd-kp-Iƒ
(0.02-0.2 )

Hcp bq°m-cn-tbm-´nIv tImiw
(10-20 )

P¥p-tIm-i-ß-fn¬ ImW-s∏-Sp∂ kvXcm-h-c-W-an-√mØ as‰mcp tImimwKw

BWv  sk≥t{Smtkmw. CXv tImi-hn-`-P-\-Øn\p klm-bn-°p∂p.

tImi-ßƒ BIr-Xn-bnepw hep∏-Ønepw [¿aØnepw hf-sc-b-[nIw
hyXymkw ]pe¿Øp-∂p (Nn{Xw 8.1). DZm-l-c-W-Øn\v, G‰hpw sNdnb tImi-

amb ssat°m-πm-kvaIƒ°v 0.3 µm \ofw am{X-ta-bp-≈q. F∂m¬ _mIvSo-cn-
b-Iƒ°v 3 µm apX¬ 5 µm hsc \of-ap-≠v. G‰hpw henb H‰-t°m-i-amWv

H´-I-∏-£n-bpsS ap´. _lp-tIm-i-Po-hn-bmb a\p-jys‚ Nph∂ c‡m-Wp-
°fpsS hymkw GI-tZiw 7.0 µm BWv. \ofw IqSn-b- tImi-ßfn¬ Nne-

XmWv \mUo-tIm-i-ßƒ. BIr-Xn-bnepw tImi-ßƒ sshhn-[y-ap-≈-h-bm-
Wv. UnkvIv BIrXn-, _lp-`p-Pm-IrXn, kvXw`m-IrXn (Columnar), Iyq_m-

IrXn (Cuboidal), \qep-t]m-sebpw As√-¶n¬ {]tXyI BIr-Xn-bn-√msXbpw
tImi-ßƒ ImW-s∏-Sp-∂p. tImi-ßƒ \n¿h-ln-°p∂ [¿a-Øns‚ ASn-

ÿm-\-Øn¬ Ah-bpsS BIr-Xn-bn¬ am‰-ap-≠m-Ipw.

8.4 t{]m°m-cn-tbm-́ nIv tImi-ßƒ

_mIvSo-cn-b-Iƒ, \oe-̨ l-cnX B¬K-Iƒ, ssat°m-πm-kva-Iƒ, πyqtdm \yptam-
Wnb t]mse-bp≈ Pohn-Iƒ (Pleuro Pneumonia Like Organisms -PPLO)

F∂nh t{]m°m-cn-tbm-´nIv tImi-ß-fm-Wv. Ch bq°m-cntbm´nIv tImi-ß-
sf-°mƒ s]mXpsh sNdnb-hbpw hfsc thKw hn`-Pn-°p-hm≥ Ign-hp-≈-

hbpw BWv (Nn{Xw .8.2). ChbpsS BIr-Xn-bnepw hep-∏-Ønepw hf-sc-
tbsd sshhn-[y-ap-≠v. _mIvSo-cn-b-Iƒ  {][m-\-ambpw \mev BIr-Xn-bn¬

D≠v ˛ Zfim-IrXnbp≈ (Rod like) _mkn-e- p-Iƒ, tKmfm-IrXnbp≈
(Spherical) tIm°kp-Iƒ, tIma cq]-Øn-ep≈ (Comma shaped) hn{_n-tbm-

Iƒ, k¿∏n-fm-IrXnbp≈ (Spiral) kvss]dn√w.

t{]m°m-cn-tbm-´nIv tImi-ß-ƒ [¿a-Ønepw
BIr-Xn-bnepw hyXymkw ImWn°m-dp-s≠-

¶nepw ASnÿm-\-]-c-ambn Ah-bpsS LS\
Hcp-t]m-se-bm-Wv. ssat°m-πmkva HgnsI

_m°n F√m t{]m°m-cn-tbm-´nIv tImi-ß-
fnepw tImi-kvX-c-Øns\ Np‰n tImi-`nØn

ImW-s∏-Sp-∂p. tImi-Øn-\p-≈n¬  \nd-™n-
cn-°p∂ {Zhm-h-ÿ-bn-ep≈ `mK-amWv tImi-

{Zhyw. hy‡-amb a¿aw ChnsS ImWp-∂n√.
Ch-bpsS P\n -X -I -hkvXp kvXc-Øm¬

s]mXn™n´n√. an°-hmdpw _mIvSo-cn-b-I-fn¬
P\n-XI Un.F≥.-F. (Genomic DNA GI

t{Imatkmw/hrØm-Ir-Xn-bn-ep≈ Un.F≥.-
F.)sb IqSmsX hrØm-Ir-Xn-bn-ep≈ sNdnb

Un.F≥.F ImW-s∏-Sp-∂p. CØ-c-Ønep≈
sNdnb Un.F≥.F sb πmkvan-Up-Iƒ (Plasmids)

F∂p-hn-fn-°p-∂p. Ch _mIvSocnbIƒ°v Nne
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{]tXyI kz`m-h -k-hn-ti-j-X-Iƒ {]Zm\w sNøp∂p. AØ-c-Øn-ep≈ Hcp

khn-ti-j-X-bmWv B‚n-_-tbm-´n-°p-Isf sNdpØp \n¬°p-∂-Xn-\p≈ Ign-
hv. A\y-Po-\p-Iƒ (Foreign DNA) D]-tbm-Kn®v sIm≠v _mIvSo-cn-b-bn¬ \S-

°p∂ ]cnh-¿Ø\{]{Inb (Transformation) ]cn-tim-[n°p--∂Xn-¬ πmkvan-
Up-Iƒ°p≈ ]¶ns\°pdn®v \nßƒ Db¿∂ ¢mkp-Ifn¬ ]Tn°pw. bq°m-

cn-tbm-´nIv tImi-ß-fn¬ a¿a-kvXcw ImW-s∏-Sp-∂p. ssdt_m-tkm-ap-Iƒ
HgnsI bq°m-cn-tbm-´n¬ ImWp∂ Hcp tImimw-Khpw t{]m°m-cn-tbm-´n¬

ImWs∏Sp∂n-√. bq°m-cn-tbm-´nIv tImi-ß-fn¬ ImW-s∏-SmØ C≥¢q-j-
\p-Iƒ t{]m°m-cn-tbm-´nIv tImi-ß-fpsS khn-ti-j-X-bm-Wv. tImi-kvX-cw

sshhn-[y-h¬°-cn-°-s∏´v cq]-s∏-Sp∂ aotkm-tkm-ap-Iƒ t{]m°m-cn-tbm-´p-
I-fpsS am{Xw {]tXy-I-X-bm-Wv. Ch bYm¿YØn¬ tImi-kvX-c-Øns‚ DƒaS-

°p-I-fmWv.

8.4.1 tImi Bh-c-Whpw (Cell envelope) AXns‚ cq]m¥cßfpw

an° t{]m°m-cn-tbm-´p-Iƒ°pw, {]tXy-In®v _mIvSo-cnb tImi-ßƒ°v cmk-
]-c-ambn k¶o¿W-X-bp≈ tImim-h-c-W-ap-≠v. Cu Bh-c-W-Øn\v ZrV-ambn

tN¿∂n-cn-°p∂ aq∂v ]mfn-Iƒ D≠v ˛ G‰hpw ]pd-sa-bmbn ss•t°m-Im-
enIvkv (Glycocalyx), AXn-\p-≈n-embn tImi-`n-Øn, G‰hpw D≈n-¬ tImi-

kvX-cw. Chbv°v Hmtcm-∂n\pw {]tXyI [¿a-ß-fp-s≠-¶nepw F√m kvXc-
ßfpw tN¿∂v H‰ bqWn-‰mbn tImisØ kwc-£n-°p-∂p. tImim-h-c-W-
Øn-ep≈ hyXym-khpw {Kmw sÃ-bn-\nw-Kn-t\m-Sp≈ (Gram staining) {]Xn-I-c-

Whpw A\p-k-cn®v _mIvSo-cn-b-Isf c≠mbn Xcw-Xn-cn-°mw. {Kmw sÃbn≥
]nSn-s®-Sp-°p-∂-hsb {Kmw t]mkn-‰ohv (Gram positive) F∂pw ]nSn-s®-Sp-

°m-Ø-hsb {Kmw s\K-‰ohv (Gram negative) _mIvSo-cn-b-Iƒ F∂pw Adn-
b-s∏Sp∂p. Cu sÃbn-\nwKv coXn I≠p-]n-Sn®Xv lm≥kv {InÃ-y≥ {Kmw

(Hans Christian Gram) F∂ imkv{X-⁄-\m-Wv.

hyXykvX _mIvSo-cn-b-I-fnse ss•t°m-Im-enIvkv AXns‚ L\-Ønepw

LS-\bnepw hyXym-k-s∏-´n-cn-°p-∂p. CXv Ab™ Bh-c-W-ambn (Loose

Sheath) ImW-s∏-Sp-∂p-sh-¶n¬ AXns\ ss…w ]mfn (Slime layer) F∂pw,

I\hpw ISp-∏-hp-ap≈ H∂mbn ImW-s∏-Sp-∂p-sh-¶n¬ AXns\ Iym]vkyqƒ
(Capsule) F∂pw hnfn-°mw. tImi-`nØn _mIvSo-cn-b-Iƒ°v \nb-X-amb

BIrXn \¬Ip-Ibpw Ahsb XI¿∂v t]mImsX kwc-£n-°pIbpw
sNøp∂p.

πmkvam-kvXcw hcW -Xm-cy-kvX-c-ambn (Selectively permeable) h¿Øn-®v ]pdw-

tem-I-hp-ambn CS-s]-Sp-∂p. Cu kvXcw LS-\-bn¬ bq°m-cn-tbm-´nIv tImi-
ß-fnteXn\v kam-\-am-Wv.

πmkvam-kvXcw Nne ̀ mK-ß-fn¬ tImi-Øn-\p-≈n-te°v aSßn {]tXyI LS-
\-tbm-Sp-Iq-Snb aotkm-tkm-ap-I-fmbn amdp-∂p. Ch sNdp k©n-Ifmbpw

(Vesicles) \fn-I-Ifmbpw (Tubules) ]mfn-I-fmbpw (Lamellae) ImW-s∏-Sp-
∂p. aotkm-tkm-ap-Iƒ tImi-̀ n-Øn-bpsS cq]o-I-c-W-Øn\pw Un.F≥.F Cc´n®v
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]p{Xn-Im-tIm-i-ß-ƒ°v ]¶n-Sp-∂-Xn\pw klm-bn-°p-∂p. IqSmsX izk-\-

Øn\pw {kh-ß-fpsS D¬∏m-Z-\-Øn\pw tImi-kvX-c-Øns‚ hnkvXrXn h¿[n-
∏n°p∂-Xn\pw cmkm-·n-I-fpsS Afhv Iq´p-∂-Xn\pw klm-bn-°p-∂p. Nne

t{]m°m-cn-tbm-´p-I-fmb \oe-˛l-cnX B¬K-I-fpsS tImi-{ZhyØn-te°v
\o≠p-\n¬°p∂ kvXc-]m-fn-Iƒ ImW-s∏-Sp-∂p. h¿W-h-kvXp-°ƒ \nd-™

Chsb t{Ima-t‰m-t^m-dp-Iƒ (Chromatophores) F∂p hnfn-°p∂p.

_mIvSo-cn-b-Ifn¬ Nen-°p-hm≥ Ign-bp-∂-hbpw Ign-bm-Ø-h-bpw D≠v. Ne-\-
ti-jn-bp≈hbv°v ̂ vfP√ (Flagella) D≠m-bn-cn-°pw. tImi-̀ n-Øn-bn¬ \n∂v

]pd-tØ°v \o≠p \n¬°p∂ t\¿Ø \mcp-t]m-ep≈ ̀ mK-sØ-bmWv ̂ vfP√
F∂p]d-bp-∂-Xv. _mIvSo-cn-b-I-fn¬ Ch-bpsS FÆ-Ønepw {Iao-I-c-W-Ønepw

hyXym-k-ap-≠v. _mIvSo-cn-b-bpsS ^vfP-√bv°v aq∂v `mK-ß-fp-≠v ˛ ^ne-
sa‚ v (Filament), lq°v (Hook), t_k¬ t_mUn (Basal body). Ch-

bn¬ G‰hpw \ofwIqSnb `mK-amb ^ne-sa‚ v tImi-Øns‚ {]X-e-Øn¬
\n∂v ]pd--tØ°p X≈n \n¬°p-∂p.

^vfP-√sb°qSmsX ]nen (Pili), ^nw{_ntb (Fimbriae) F∂o c≠v `mK-
ßƒ tImi-{]X-e-Øn¬ \n∂v ]pd-tØ°v \o≠p \n¬°p-∂p-. ]t£, _mIvSo-

cn-b-bpsS Ne-\-ti-jn-bp-ambn Chbv°v _‘-an-√. {]tXy-I-Xcw t{]m´o-≥
sIm≠v \n¿an-X-amb \ofw IqSnb Ipg¬ t]mse-bp≈hbmWv ]nen. tImi-

Øn\v ]pd-tØ°v hf-cp∂ sNdnb ZrV-tcm-a-ßfmWv ^nw{_ntb.  Nne
_mIvSo-cn-b-I-sf BXn-tYb Pohn-I-fnepw Hgp-°p≈ Pem-ib-ß-fnse ]md-

I-fnepw ]‰n-∏n-Sn-®n-cn-°p-hm≥ Ch klm-bn-°p∂p.

8.4.2 ssdt_m-tkm-ap-Ifpw C≥¢q-j≥ t_mUn-Ifpw

t{]m°m-cn-tbm-´p-I-fn¬ km[m-c-W-bmbn ssdt_m-tkm-ap-Iƒ tImi-kvX-c-

tØmSv tN¿∂mWv ImW-s∏-Sp-∂-Xv. Chbv°v 15 nm apX¬ 20 nm hsc
hep∏ap-≠v. Chbv°v c≠v D]-bqWn-‰p-Iƒ D≠v ˛ 50S Dw 30S Dw. Cu

D]bqWn-‰p -Iƒ H∂n®p tNcp-tºmƒ 70S Bbn amdp-∂p. t{]m´o≥
\n¿amWØns‚ tI{µw ssdt_m-tkm-ap-I-fm-Wv. Hcp mRNA bn¬ [mcmfw

ssdt_m-tkm-ap-Iƒ ]‰n-t®¿∂v ame-t]mse ImW-s∏-Sp-∂p. CXns\ t]mfn-
ssd-t_m-tkm-ap-Iƒ (Polyribosomes) AYhm t]mfntkmw (Polysome)

F∂p hnfn-°p-∂p. t]mfnssdt_m-tkm-anse ssdt_m-tkm-ap-Iƒ mRNA bn¬
\n∂pw {Sm≥kvtej≥ {]{In-b-bn-eqsS t{]m´o-\p-Iƒ \n¿an-°p-∂p.

C≥¢q-j≥ t_mUnIƒ

t{]m°m-cn-tbm-´p-I-fpsS tImi-{Z-hy-Øn¬ Blm-c-h-kvXp-°ƒ kw`-cn®n-cn-
°p-∂Xv C≥¢q-j≥ t_mUn-I-fm-bm-Wv. Chsb Hcp Bh-cW hyh-ÿ-

sIm≠pw s]mXn-™n-´n-√. Ch tImi-{Z-h-y-Øn¬ kz-X-{¥-ambn ImW-s∏-Sp-
∂p. t^mkvt^-‰p- Xcn-Iƒ, kbm-t\m-ss^-kn-b≥ XcnIƒ, ss•t°m-P≥

XcnIƒ F∂nh C≥¢q-j≥ t_mUn-Iƒ°v DZm-l-c-W-ß-fm-Wv. hmbp \nd™
t^\-ßƒ {]Im-i-kw-t«-j-W-Øn\v Ign-hp≈ \oe-˛l--cn-X _mIvSo-cn-b-I-

fnepw ]¿∏nƒ _mIvSo-cn-b-Ifnepw lcnX _mIvSo-cn-b-Ifnepw ImWp∂p.
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8.5 bq°m-cn-tbm-́ nIv tImi-ßƒ

t{]m´n-Ã-Iƒ, kky-ßƒ, P¥p-°ƒ, ^wK-kp-Iƒ Ch-sb√mw bq°m-cn-tbm-

´p-IfmWv. F√m bq°m-cn-tbm-´nIv tImi-ßfnepw kvXcw sIm≠v Bh-cWw
sNø-s∏´ tImimw-K-ßƒ aptJ\ tImi-{Z-hy-Øns‚ ka-{K-hn-`-P\w

(Compartmentalisation of cytoplasm) \S-∂n-´p-≈-Xmbn ImWmw. bq°m-cn-tbm-
´nIv tImi-ßƒ°v kvXcm-h-c-W-ap≈ hy‡-amb a¿a-ap-≠v. IqSmsX Chbv°v

k¶o¿W-amb Ne\ (Locomotory) kwhn-[m-\-ßfpw tImim-ÿn-L-S-\I-fpw
(Cytoskeletal structures) D≠v. Ch-bpsS P\n-X-I-h-kvXp- t{Ima-tkm-ap-I-fmbn

cq]w {]m]n-®n-cn-°p-∂p.

bq°m-cn-tbm´v tImi-ßƒ F√mw Hcp-t]m-se-b-√. kky-tIm-i-ßfpw P¥p-
tIm-i-ßfpw XΩn¬ Nne hyXym-k-ßƒ D≠v. kky-tIm-i-ß-fn¬ tImi-

`nØnbpw ssPh-I-W-ßfpw (Plastids) a[y-Øn¬ Hcp henb t^\hpw ImWp-
∂p. Chsbm∂pw P¥p-tIm-i-ß-fn¬ ImWs∏Sp∂n-√. F∂m¬ P¥p-tIm-i-

ß-fn¬ ImW-s∏-Sp-∂ sk≥{Sn-tbm-fp-Iƒ kky-tIm-i-ß-fn¬ ImW-s∏-Sp-
∂n√ (Nn{Xw 8.3).

C\n \ap°v Hmtcm tImimw-K-Øns‚bpw LS-\bpw [¿a-hpw- F-¥m-sW∂v
]cn-tim-[n-°mw.

8.5.1 tImi-kvXcw (Cell membrane)

tImi-kvX-c-Øns‚ hni-Z-amb LS\ \ap°v ]Tn-°p-hm≥ km[n-®Xv 1950
Ifn¬ Ce-Ivt{Sm¨ ssat{Im-kvtIm-∏v I≠p-]n-Sn-®tXm-Sp-Iq-Sn-bm-Wv. AXn-

\n-S-bn¬, tImi-kvX-c-sØ-°p-dn-®p≈ cmk-]-T-\-ßƒ {]tXy-In®v, a\p-jys‚
Nph∂ c‡m-Wp-°-fn¬ \S-Øn-bh tImi-kvX-c-Øns‚ km[y-amb LS\

{Kln-°p-hm≥ imkv{X-⁄-sc klm-bn-®p.

Cu ]T-\-ßƒ tImi-kvXcw en∏n-Up-Ifpw t{]m´o-\p-Ifpw sIm≠v \n¿an-X-

am-sW∂v sXfnbn-®p. {][m\ en∏n-UpI-ƒ t^mkvt^m-en-∏n-Up-I-fmWv-. Ch
c≠p-]m-fn-I-fmbn {Iao-I-cn-®n-cn-°p-∂p. kvXc-Øn¬ en∏nUp--Iƒ {Iao-I-cn-®n-

cn-°p-∂Xv en∏n-Up-I-fpsS {[pho-b-io¿jw (Polar head) ]pd-tØ°pw Pe-`o-
Xn-bp≈ hm¬`mKw (Hydrophobic tail) kvXc-Øns‚ Dƒ`m-K-tØ°pw X≈n-

\n¬°p-∂ coXn-bnem--Wv. Cu {Iao-I-c-W-Øn-eqsS en∏n-Uns‚ ]qcnX
(Saturated) sslt{Um-Im¿_-Wp-I-fp≈ A{[p-hob (Non-polar) hm¬`mKw

Pemwiap≈ Np‰p-]m-Sp-I-fn¬\n∂v kwc-£n-°-s∏-´n-cn-°p-∂p (Nn{Xw 8.4).
kvXc-Øn¬ t^mkvt^men∏nUp-Isf°qSmsX sImf-kvt{Smfpw ImW-s∏-Sp-

∂p. {][m-\-ambpw t^mkvt^m-•n-k-ssd-Up-I-fm¬ \n¿an-X-amWv tImi-kvX-
c-en-∏n-Up-Iƒ.

Chsb°qSmsX t{]m´o-\p-Ifpw Im¿t_msslt{U-‰p-Ifpw IqSn-t®¿∂mWv

πmkvam-kvXcw \n¿an-®n-cn-°p-∂-sX∂v XpS¿∂p \S∂ ssPh-cmk- -Kth-
jWß-ƒ sXfn-bn®p. hnhn-[-tIm-i-ß-fn¬ t{]m´o≥, en∏nUv A\p-]mXw

hyXy-kvX-amWv. a\p-jy-\nse Nph∂ c‡tImi-kvX-c-Øn¬ GI-tZiw 52%
t{]m´o-\p-Ifpw 40% en∏n-Up-I-fp-am-Wp-≈-Xv.
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Nn{Xw 8.3 Nn{Xo-I-cWw : (a) kky-tImiw (b) P¥p-tImiw

ssat{Im-hn-√kp-Iƒ

πmkvam-kvXcw

sk≥{Sn-tbmƒ

s]tdm-Ivkntkmw

ssetkmtkmw

ssdt_m-tkm-ap-Iƒ

ssat‰m-tIm¨{Sn-tbm¨

]cp-]-cpØ A¥¿{Z-hy-Pm-en-I

tImi-{Zhyw
a¿aw

a¿aIw

a¿a-kvXcw

an\pk A¥¿{Z-hy-Pm-enI

tKmƒPn hkvXp-°ƒ

(b)

]cp-]-cpØ A¥¿{Z-hy-Pm-enI
ssetkmtkmw

a¿aw

a¿aIw

tKmƒPn hkvXp-°ƒ

a¿a-kvXcw

πmkvamkvXcw

t^\w

anUn¬ emsa√

tImi-̀ nØn

ssat‰m-tIm¨{Sn-tbm¨

ssdt_m-tkm-ap-Iƒlcn-X-IWw
tImi-{Zhyw

s]tdm-Ivkntkmw

ssat{Im-Syp_yqƒ

πmkvtam-sU-kvta‰

an\pk A¥¿{Zhy-Pm-enI

(a)
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Nn{Xw 8.4  πmkvam-kvX-c-Øns‚ ^vfqbnUv samssk°v amXrI

sImf-kvt{Smƒ

]©-kmc
s]cn-̂ -d¬
t{]m´o≥

t^mkvt^men∏nUv
Cc-́ -∏mfn

C‚-{K¬

t{]m ó≥

th¿Xn-cn-s®-Sp-°p-hm-\p≈ kuIcy-Øns‚ ASn-ÿm-\-Øn¬ tImi-kvXc
t{]m´o-\p-Isf C‚-{K¬ t{]m´o-\p-I-ƒ, s]cn-̂ -d¬ t{]m´o-\p-I-ƒ F∂n-ßs\

c≠mbn Xcw-Xn-cn-°mw. s]cn-̂ -d¬ t{]m´o-\p-Iƒ kvXc-Øns‚ {]X-e-Ønepw
C‚-{K¬ t{]m´o-\p-Iƒ `mKn-I-amtbm apgph\mtbm kvXc-Øn-\p-≈n-ep-ambn

ImW-s∏-Sp-∂p.

knwK¿ (Singer), \nt°mƒk≥ (Nicolson) F∂o imkv{X-⁄¿ 1972 ¬

tImi-kvX-c-Øns‚ Hcp sa®-s∏SpØnb LS\ apt∂m-´ph-®p. s]mXpsh
AwKo-I-cn-°-s∏´ Cu tImi-kvX-c- L-S-\bmWv ̂ vfqbnUv samssk°v amXrI

(Fluid mosaic model) (Nn{Xw 8.4). Cu LS-\-{]-Imcw, en-∏nUn Hcp A¿[-{Z-hm-
h-ÿ- (Quasi-fluid) Cc´∏mfn-bn-ep-S-\ofw t{]m´o-\ns‚ ]m¿izm-¥-c-N-e\w

(Lateral movement) km[y-am-°p-∂p. kvXc-Øn-eqsS Cßs\ Nen-°p-hm-\p≈
Ign-hns\ AXns‚ ^vfqbn-Un-‰n-bmbn IW-°m-°p-∂p.

tImi-h-f¿® (Cell growth), tImim-¥-c -k‘nÿm\-ßfpsS cq]o-I-c-Ww

(Formation of intercellular junctions), {khWw, tImim-¥c Ah-tim-j-W-w
(Endocytosis), tImi-hn-`-P-\w XpS-ßnb {]h¿Ø-\-ß-fn¬ πmkvam-kvX-c-

Øns‚ A¿[-{Z-hm-hÿbv°v hfsc {]m[m-\yap≠v.

tImi-kvX-c-Øns‚ Hcp {][m\ [¿a-amWv Ah-bn-eq-sS-bp≈ ]Zm¿Y-ß-

fpsS kwh-l-\w. tImi-kvXcØn\v Ccp-h-i-Øp-ap≈ Nne X∑m-{X-Isf
am{Xta tImi-kvXcw AXn-eqsS IS-Øn-hn-Sp-∂p-≈q. AXn-\m¬ Chsb

hcWXm-cy-kvXcw (Selectively permeable membrane) F∂p hnfn-°p-∂p.
[mcmfw X∑m-{X-Iƒ°v Du¿Pw D]-tbm-Kn-°msX Cu kvXc-Øn-eqsS IS-

∂p-t]m-Ip-hm≥ Ign-bpw. X∑m-{X-I-fpsS CØ-c-Øn-ep≈ Ne-\sØ \njv{Inb
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kwh-l\w (Passive transport) F∂v hnfn-°mw. Nm¿Pn-√mØ teb-]-Zm¿Y-

ßƒ (Neutral Solutes) Ah-bpsS KmVXm hyXn-bm-\-Øn\v (Concentration

gradient) A\p-kr-X-am-bn, hym-]\w (Diffusion) aptJ\ KmVX IqSnb `mK-

Øp-\n∂v KmVX Ipd™ `mK-tØ°v Cu kvXcØn-eqsS IS-∂p-t]m-Ipw.
AXp-t]mse Pe-X-∑m-{X-Iƒ°pw Ah-bpsS KmVX IqSnb `mK-Øp-\n∂v

Ipd-™-`m-K-tØ°v Cu kvXc-Øn-eqsS IS-∂p-t]m-Ip-hm≥ km[n-°pw. Pe-
X-∑m-{X-I-fpsS kvXc-Øn-eq-sS-bp≈ hym-]-\sØ hrXn-hym-]\w (Osmosis)

F∂p-]-d-bp-∂p. {[phob X∑m-{X-Iƒ°v kvXc-Ønse A{[p-hob en∏n-Up-
IfpsS Cc´∏mfn-bn-eqsS IS-∂p-t]m-Ip-hm≥ Ign-bp-I-bn-√. AXn-\m¬ Chsb

kvXc-Øn-eqsS hln-®p-sIm-≠p-t]m-Ip-∂-Xn\v t{]m´o≥ X∑m-{X-I-ƒ Bh-
iy-amWv. Nne X∑m-{X-Isfbpw Atbm-Wp-Isfbpw KmV-Xm-hy-Xn-bm-\-Øn\v

hn]-co-X-am-bn, AXm-bXv Ah-bpsS KmVX Ipd™ `mK-Øp-\n∂v KmVX
IqSnb `mK-tØ°v kvXc-Øn-eqsS hln®psIm≠v t]mImdp-≠v. Cß-s\-

bp≈ ]Zm¿Y-kw-h-l-\-Øn\v Du¿P-w AYhm ATP X∑m{X-Iƒ B-h-iy-am-
Wv. Cß-s\-bp≈ ]Zm¿Y-kw-h-l-\-sØ k{In-b-kw-h-l\w (Active

transport) F∂p-hn-fn-°p-∂p. DZm-l-c-W-Øn\v Na+ / K+ ]ºv.

8.5.2 tImi-̀ nØn (Cell wall)

kky-ß-fp-sSbpw ^wK- p-I-fp-sSbpw tImi-kvX-csØ s]mXn-™p-sIm≠v
I´n-tbdnb Poh-\n-√mØ Hcm-h-c-W-ap-≠v. CXns\ tImi-`nØn F∂p-hn-fn-

°p-∂p. CXv tImi-Øn\v BIrXn \¬Ip-∂-Xn-t\m-sSm∏w BLm-X-ß-fn¬
\n∂pw AWp-_m-[-bn¬ \n∂pw kwc-£-Ww \¬Ip-∂p. IqSmsX tImi-

ßƒ XΩn-ep≈ ]c-kv]c hn\n-a-bsØ klm-bn-°p-Ibpw A`n-e-j-Wo-b-a-
√mØ ÿqe X∑m-{X-Iƒ°v XS- -ambn \ne-sIm-≈p-Ibpw sNøp-∂p. B¬K-

I-fpsS tImi-̀ nØn sk√p-tem-kv, Kme-IvS≥kv, am∂m≥kv, Im¬kyw Im¿_-
tW‰v F∂o ]Zm¿Y-ßƒsIm-≠mWv \n¿an-®n-cn-°p-∂-Xv. F∂m¬ a‰p kky-

tIm-i-ßfpsS tImi-`nØn \n¿an-®n-cn-°p-∂Xv sk√p-tem-kv, slan sk√p-
temkv, s]IvSn-\p-Iƒ, t{]m´o-\p-Iƒ F∂nh sIm≠m-Wv. ]pXn-b-Xmbn cq]w

{]m]n-® Hcp kky-tIm-i-Øns‚ {]mY-an-I tImi-`nØn (Primary wall)
hf¿®m-ti-jn-bp-≈Xm-Wv. Cu Ignhv kky-tIm-i-w ]q¿W hf¿® FØp-

∂X\p-k-cn®v Ipd-™p-h-cp-∂p. XpS¿∂v tImi-Øns‚ Dƒ`m-K-Ømbn (AXm-
bXv kvXc-Øn-t\m-S-Sp-Øv) ZznXo-b- tIm-i-`nØn (Secondary wall) cq]w

sIm≈p∂p.

kao-]-Øp≈ tImi-ßsfØΩn¬ tN¿Øp \n¿Øp∂ Hcp ]mfn-bmWv anUn¬
em-sa-√. CXv {][m-\-ambpw Im¬kyw s]IvtS-‰v -sIm-≠mWv \n¿an-®n-cn-°p-

∂-Xv. kao-]-tIm-i-ßsf _‘n-∏n-®p-sIm≠v tImi-`n-Øn°pw anUn¬ -emsa-
√°pw IpdpsI tImi-{Zhyw Hcp ]mew t]mse ImW-s∏-Sp-∂p. CXns\

πmkvtam-sU-kvta‰ (Plasmodesmata) F∂p-hn-fn-°p-∂p.

8.5.3 A¥¿kvX-c- hy-hÿ (Endomembrane system)

kvXcm-hc-W tImimw-K-ßƒ LS-\m-]-c-ambpw [¿a-]-c-ambpw hyXym-k-s∏-
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´n-cn-°p-∂p-sh-¶nepw Ch-bpsS {]h¿Ø-\-ßƒ

GtIm-]n-]n°-s∏-´n-cn-°p-∂-Xn-\m¬ Ch-bn¬ ]e-
Xn-s\bpw Hcp-an®v tN¿Øv Hcp A¥¿kvXc hyh-

ÿ-bmbn ]cn-K-Wn-°p-∂p. A¥¿{Z-hy-Pm-en-I,
tKmƒPn hkvXp-°ƒ, ssetkm-tkm-ap-Iƒ, t^\-

ßƒ F∂nh A¥¿kvXc hyh-ÿ-bn¬ Dƒs∏-
´ncn°p∂p.

ssat‰m-tIm¨{Sn-b-Iƒ, lcn-X-I-W-ßƒ, s]tdmIv

kn-tkm-ap-Iƒ F∂n-h-bpsS [¿a-ßƒ apI-fn¬
]d™ LS-I-ß-fp-ambn GtIm]n]n°-s∏-́ n-́ n-√m-Ø-

Xn-\m¬ Chsb A¥¿kvX-c- hyh-ÿ-bpsS `mK-
ambn IW-°m-°-s∏-Sp-∂n-√.

8.5.3.1 A¥¿{Z-hy-Pm-enI (Endoplasmic reticulum-ER)

bq°m-cn-tbm-´nIv tImi-ß-fpsS tImi-{Z-hy-Øn¬
Pmen-Im-cq-t]W hym]n-®p-In-S-°p∂ hfscs®dnb

IpgepIfpsS kaq-l-amWv A¥¿{Z-hy-Pm-enI (Nn{Xw
8.5). Ce-Ivt{Sm¨ ssat{Im-kvtIm-∏p-I-fpsS Bhn¿`m-

h-tØm-sS-bmWv \ap°v Chsb ImWp-hm≥ km[n-
®-Xv. Ch tImi-Øn-\-I-Øp≈ ÿew c≠p

hy‡amb Ad-I-fmbn th¿Xn-cn-°p-∂p. AXm-bXv
eqan-\¬ ̀ mKhpw (A¥¿{Z-hy-Pm-en-I-bpsS Dƒ`mKw)

(Luminal), A¥¿{Z-hy-Pm-en-I-bpsS ]pdw-`mKhpw
(Extra luminal) (AXmbXv tImi-{Z-hyw).

A¥¿{Z-hy-Pm-en-I-bpsS _mly-{]-X-e-Øn¬ an°-
t∏mgpw ssdt_m-tkm-ap-Iƒ ]‰n-∏n-Sn-®p-Im-Wm-dp-≠v.

Nn{Xw 8.5  A¥¿{Z-hy-Pm-enI

a¿aw

a¿a-c{‘w -]-cp-]-cpØ
A¥¿{Z-hy-

Pm-enI

ssdt_mtkmw

an\pk A¥¿{Z-hy-Pm-enI

Chsb ]cp-]-cpØ A¥¿{Z-hy-Pmen-I (Rough Endoplasmic Reticulum -RER)

F∂p-hn-fn-°p-∂p. F∂m¬ a‰p Nne A¥¿{Z-hy-Pm-en-I-bpsS _mly {]X-e-
Øn¬ ssdt_m-tkm-ap-Iƒ ImW-s∏-Sp-∂n-√. Chsb an\p-k- A¥¿{Z-hy-Pm-

enI (Smooth Endoplasmic Reticulum-SER) F∂p-hn-fn-°p-∂p.

RER km[mc-W-bmbn amwkykwt«-jWw, {khn-∏n-°¬ F∂nh-bn-te¿s∏-
Sp∂ tImi-ß-fn-¬ ImWs∏Sp-∂p. Ch a¿a-Øns‚ _mly-kvX-c-Øn\v XpS¿®-

bmbn hym]n®p InS-°p-∂p.

en∏n-Up-I-fpsS kwt«-jWw \S-Øp∂ {][m\ tImimw-K-amWv SER. P¥p-

tIm-i-ß-fn¬ en∏n-Up-I-sf-t∏m-se-bp≈ Ãntdm-bnUv tlm¿tam-Wp-Isf Ch
\n¿an-°p-∂p.

8.5.3.2 tKmƒPn -h-kvXp-°ƒ (Golgi apparatus)

a¿aØnt\mSv tN¿∂v \∂mbn \ndw ]nSn-°p∂ Pmen-I-t]m-se-bp≈ Nne
tImimw-K-ßsf 1898 ¬ Imant√m tKmƒPn (Camillo Golgi) Is≠-Øn. A-Xn-

\m¬ Ch ]n∂oSv tKmƒPn- h-kvXp-°ƒ F∂v \ma-I-cWw sNøs∏-´p. Ch-
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Nn{Xw 8.6  tKmƒPn hkvXp-°ƒ

kvXc-k-©n-Iƒ

bn¬ 0.5 µm apX¬ 1.0 µm hsc hymkap≈ ]c∂

UnkvIv BIr-Xn-tbm-Sp-Iq-Snb t\¿Ø kvXc-k-©n-Iƒ
(Cisternae) H∂n-\p-]p-dØv H∂mbn kam-¥-c-ambn {Iao-

I-cn-®n-cn-°p-∂p (Nn{Xw 8.6).  tKmƒPn tImwπ-Ivkp-I-
fn¬ ImW-s∏-Sp-∂ kvXc-k-©n-I-fpsS FÆw hyXy-

kvX-ambncn°pw. a¿a-Øn\v ASp-Ømbn tKmƒPn- kvX-
c-k©nIƒ- GI-tI-{µo-Ir-X (Concentrical) coXn-bn¬

{Iao-I-cn -®n -cn -°p-∂p. Cu {Iao-I-c-W-Øn¬ Hcp
tIm¨shIvkv knkv (Cis) hiw AYhm cq]o-IcW-

hihpw (Forming face) tIm¨tIhv {Sm≥kv (Trans)

AYhm ]mI-am-Ip∂ hihpw (Maturing face) D≠v. Cu

c≠v hi-ßfpw hfsc hyXy-kvX-am-sW-¶nepw ]c-kv]cw
_‘n°s∏´ncn-°p-∂p.

]Zm¿Y-ß-fpsS ]mt°-PnMv BWv tKmƒPn- h-kvXp-°-

fpsS {][m\ [¿aw. Cßs\ s]mXn-b-s∏-Sp∂ hkvXp-
°ƒ tImi-Øn-\-ItØm tImi-Øn\p shfn-bntet°m

{khn-°-s∏-Sp-∂p. A¥¿{Z-hy-Pm-en-I-bn¬ \n∂pap≈
s]mXn-b-s∏-tS≠ ]Zm¿Y-ßƒ sNdnb k©n-I-fpsS

cq]-Øn¬ tKmƒPn -h-kvXp-°-fpsS cq]o-I-cW (tIm¨sh-Ivkv) ̀ mK-hp-ambn
IqSn-t®-cp-∂p. XpS¿∂v Cu ]Zm¿Y-ßƒ ]mI-am-Ip∂ (tIm¨tI-hv) `mK-

tØ°v \oßp-∂p. CXn¬\n∂pw tKmƒPn hkvXp-°fpw A¥¿{Z-hy-Pm-en-I-
bpw hfsc ASp-Ø-Sp-Ømbn ImW-s∏-Sp-∂-Xns‚ ImcWw a\- n-em-bn-°m-

Wp-at√m? A¥¿{Z-hy-Pm-en-I-bpsS {]X-e-Øn¬ ImW-s∏-Sp∂ ssdt_m-tkm-
ap-Iƒ \n¿an-°p∂ hnhn[ t{]m´o-\p-Iƒ tKmƒPn -h-kvXp-°-fpsS kvXc-k-

©n-I-fn¬ h®v am‰-ßƒ°v hnt[-b-am-Ip-∂p. tijw Ahsb {Sm≥kv hiØn-
eqsS ]pd-tØ°p hnSp-∂p. tKmƒPn hkvXp-°ƒ ss•t°m-t{]m-́ o-\p-I-fp-sSbpw

ss•t°m-en-∏n-Up-I-fp-sSbpw {][m\ \n¿amW tI{µ-am-Wv.

8.5.3.3 ssetkm-tkm-ap-Iƒ (Lysosomes)

tKmƒPn -h-kvXp-°fn¬ ]mt°-PnMv {]{Inb hgn-bp-≠m-°-s∏-Sp∂ kvXc-

Øm¬ Np‰-s∏´ sNdnb k©n-Iƒ BWv ssetkm-tkm-ap-Iƒ. Cß-s\-bp-
≠m-Ip∂ ssetkmtkmw k©n-Iƒ GI-tZiw F√m-Øcw Zl-\-cm-

km·nIfmepw (ent]-kv, t{]m´n-tb-kv, Im¿t_m-ssl-t{U-kv XpS-ßn-bh)
kºp-jvS-am-Wv. Cu cmkm-·n-Iƒ Akn-UnIv pH ¬ \∂mbn {]h-¿Øn-°p-

∂-h-bm-Wv. Chbv°v Im¿t_m-ssl-t{U-‰p-I-ƒ, t{]m´o-\p-I-ƒ, en∏n-Up-Iƒ,
\yq¢nIv Bkn-Up-I-ƒ F∂n-hsb Zln-∏n-°p-hm-\p≈ Ign-hp-≠v.

8.5.3.4 t^\-ßƒ (Vacuoles)

H‰-kvX-c-Øm¬ s]mXn-b-s∏´v tImi{Z-h-Øn¬ ImW-s∏-Sp∂ Ad-I-fmWv
t^\-ßƒ. Cu Ad-bv°p-≈n¬ Pew, eh-W-ßƒ, hnk¿Py-h-kvXp-°ƒ,

tImi-Øn-\m-h-iy-an-√mØ a‰p ]Zm¿Y-ßƒ F∂n-h- AS-ßn-bn-cn-°p-∂p. t^\-
Øns‚ kvXcm-h-c-W-sØ tSmtWm-πmÃv (Tonoplast) F∂v hnfn-°p-∂p. kky-
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_mly-kvXcw B¥-ckvXcw

am{SnIvkv {InÃ

Nn{Xw 8.7  ssat‰m-tIm¨{Sn-tbm-Wns‚ LS\ (s\Sp-sI-bp≈ tOZw)

kvXcm-¥c `mKw

tIm-i-Øns‚ GI-tZiw 90% `mKhpw t^-\-ßƒ ssIb-S-°n-bncn-°p-∂p.

kkyß-fn¬ hnhn[ Xc-Øn-ep≈ Atbm-Wp-I-sfbpw a‰p ]Zm¿Y-ß-sfbpw

t^\-Øn-\p-≈n-te°v, Ah-bpsS KmVX Ipd™ `mK-Øp-\n∂v KmVX
IqSnb `mK-tØ°v IS-Øn-hn-Sm-≥ klm-bn-°p-∂Xv tSmtWm-πmÃv BWv.

AXn-\m¬ t^\-ßƒ°p-≈n¬ Ch-bpsS KmVX tImi-{Z-hysØ At]-
£n®v hfsc IqSp-X-em-bn-cn-°pw.

Aao-_-I-fn¬ hnk¿P-\-Øn\v klm-bn-°p∂ kt¶mN t^\w (Contractile

vacuole) D≠v. IqSmsX t{]m´n-Ã-IfpsS tImi-ß-fn¬ Blm-c-I-Wn-I-Isf

hngp-ßp-∂-Xp-aqew `£W -t^\w (Food vacuole) D≠m-Im-dp-≠v.

8.5.4 ssat‰m-tIm¨{Snb (Mitochondria)

ssat‰mtIm¨{Sn-b-Isf ssat{Im-kvtIm-∏n-eqsS \nco-£n-°-W-sa-¶n¬
Ahsb {]tX-y-I-ambn \ndw ]nSn-∏n-t°-≠-Xp-≠v. Ch-bpsS FÆw tImi-

Øn-\p-≈n¬ \S-°p∂ ico-c-[¿a- {]h¿Ø\ßƒ°-\p-kr-X-ambn hyXym-k-
s∏-´n-cn-°p-∂p. ssat‰m-tIm¨{Sn-b-bpsS hep-∏-Ønepw BIr-Xn-bnepw hf-

sc-b-[nIw hyXymkw ImWs∏Sp∂p.- \o≠v, A‰w Dcp≠ BIr-Xn-bntem
(Sausage - shaped) Zfim-Ir-Xn-bntem Ch ImW-s∏-Sp-∂p. CXns‚ hymkw

0.2 - 1.0µm (icm-icn 0.5µm) BWv. CXns‚ \ofw 1.0 - 4.1µm hscbpam-
Wv. Ch Cc´ kvXc-Øm¬ Bh-cWw sNø-s∏-´n-cn-°p-∂p. _mly-kvX-chpw
B¥ckvXchpw ssat‰m-tIm¨{Sn-b-bpsS Dƒ`m-KsØ c≠p Peob Ad-I-

fmbn Xncn-®n-cn-°p-∂p, AXm-bXv _mly -A-dbpw B¥c Adbpw. A¥c
Ad-bn¬ am{SnIvkv (Matrix) \nd-™n-cn-°p-∂p. _mlykvXcw XpS¿®-bm-

bXpw ssat‰m-tIm¨{Sn-b-bpsS AXn¿h-c-ºmbn \ne-sIm-≈p-∂Xp-Xm--Wv.
B¥-ckvXcØn¬ \n∂pw [mcmfw Dƒa-S-°p-Iƒ am{Sn-Ivkn--te°v ImW-s∏-

Sp-∂p. Chsb {InÃIƒ (Cristae, sing : crista) F∂p-hn-fn-°p∂p (Nn{Xw 8.7).



178 Poh-imkv{Xw

Nn{Xw 8.8 lcn-X-I-W-Øns‚ tOZw

_mly-kvXcw

B¥-c-kvXcw

{Km\w

ssXe-t°m-bnUv

kvt{Sma
emsa√

kvt{Sma

{InÃIƒ B¥-ckvXc-Øns‚ D]-cn-X-e-hn-kvXo¿Ww h¿[n-∏n-°p-∂p. ssat‰m-

tIm¨{Sn-b-bpsS [¿ahpambn _‘-s∏´v c≠v kvXc-ß-fnepw AhbpsS-
Xmb khn-tij cmkm-·n-Iƒ D≠v. hmbp-iz-k\w \S-°p-∂Xv ssat‰m-

tIm¨{Sn-b-bn¬sh-®m-Wv. tImiØn\m-h-iy-amb Du¿Pw ATP bpsS cq]-
Øn¬ \n¿an-°p∂-Xpw kw`cn°p-∂-Xpw ssat‰m-tIm¨{Sn-b-bm-Wv. AXn-\m¬

Chsb tImi-Øns‚ "Du¿P-\n-ebßƒ' (Power houses) F∂p -hn-fn-°p∂p.
am{Sn-Ivkn-¬ hrØm-Ir-Xn-bn-ep≈ Hcp DNA X∑m{X, Ipd®v RNA X∑m{X-

Iƒ, ssdt_mtkm-ap-Iƒ (70S), t{]m´o-\p-I-fpsS \n¿am-W-Øn-\m-h-iy-amb
LS-I-ßƒ F∂n-hbpw ImW-s∏-Sp-∂p. hn -̀P\w (Fission) hgn ssat‰m-tIm¨{Sn-

b-Iƒ Cc-´n-°p-∂p.

8.5.5 ssPh-I-W-ßƒ (Plastids)

kkytImi-ß-fnepw bq•n-t\m-bn-Up-I-fnepw ssPh-I-W-ßƒ I≠p-h-cp-∂p.
Ch hep-∏-ta-dn-bhbm-b-Xn-\m¬ ssat{Im-kvtIm-∏n-eqsS hy‡-ambn ImWm≥

Ign-bpw. ssPh-I-W-ß-fn¬ {]tXyI- X-c-Øn-ep≈ h¿W-h-kvXp-°ƒ D≈-
Xp-sIm≠v Ch kkyßƒ°v sshhn-[y-am¿∂ \nd-ßƒ \¬Ip-∂p. ssPh-I-

W-ßsf h¿W-h-kvXp-°-fpsS ASn-ÿm-\-Øn¬ lcn-X-IWw (Chloroplast),
h¿WIWw (Chromoplast), tizX-IWw (Leucoplast) F∂n-ßs\ aq∂mbn

Xcw-Xn-cn-®n-´p-≠v.

lcnX-IWß-fn¬ lcn-X-Iw
(Chlorophyll), Itcm-´n-t\m-bnUv

F∂o h¿W-h-kvXp-°-fp-≠v. Ch
{]Im-i-kw-t«-j-W-Øn-\m-h-iy-

amb kutcm¿PsØ hen-s®-Sp-
°p -∂p. h¿W-I-W-ßfn¬

ImWp-∂Xv sImgp-∏n¬ ebn-
°p∂ h¿W-h-kvXp -°-fmb

Itcm-´n-t\m-bn-Up-Iƒ BWv.
Itcm-́ n≥, kmt¥m-̂ n-¬ XpS-ßn-

b-h-bmWv Cu Itcm-́ n-t\m-bn-Up-
Iƒ. Ch kky-`m-K-ßƒ°v a™, Hmd-©v, Nph∏v F∂o \nd-ßƒ \¬Ip-

∂p. \nd-an-√mØ ssPh-I-Wßfmb tizX-I-W-ßƒ hnhn[ hep-∏-Ønepw
BIr-Xn-bnepw ImW-s∏-Sp-∂p. Ch t]mj-I-ßƒ kw`-cn-°p-∂p: Assa-tem-

πm-Ãp-Iƒ (Amyloplasts) Im¿t_m-ssl-t{U-‰p-Ifpw (A∂-Pw) DZm: Dcp-
f°n-g-ßv, GentbmπmÃp-Iƒ (Elaioplasts) FÆbpw sImgp-∏p-I-fpw,

Aeyqtdm-πm-Ãp-Iƒ (Aleuroplasts) t{]m´o-\p-Ifpw kw`-cn-°p-∂p.

lcn-X-k-ky-ß-fn¬ lcn-X-IWw IqSp-X-embpw Ce-Ifnse aotkm-̂ n¬ tImi-
ß-fn-emWv ImW-s∏-Sp-∂-Xv. Ch se≥kns‚ BIr-Xn-bntem tKmfm-Ir-Xn-

bntem AfimIr-Xn-bn-tem UnkvIp-t]m-setbm dn_¨t]m-setbm
hyXykvX BIr-Xn-I-fn¬ ImW-s∏-Sp-∂p. Chbv°v 5-10 \ofhpw 2-4

hoXnbpap-≠v. ¢man-tUm-sam-Wmkv F∂ lcnX B¬K-bn¬- Hcp tImi-Øn¬
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Nn{Xw 8.9  ssdt_mtkmw

sNdnb D]-
bq-Wn‰v

henb
D]-bq-Wn‰v

Hcp lcn-X-I-Whpw Db¿∂-]-Sn-bn-ep≈ -k-ky-ß-fn¬ Hcp tImi-Øn¬ 20-

40 hsc FÆhpw ImW-s∏-Sp∂p.

ssat‰m-tIm¨{Sn-b-t]mse lcn-X-I-Whpw Cc-́ -kvX-c-Øm¬ Bh-cWw sNø-
s∏´ tImimw-K-am-Wv. Ch-bn¬ B¥-c-kvXcØn\v _mly-kvX-csØ At]-

£n®v Xm-cyX Ipd-hm-Wv. B¥-c-kvX-c-Øn-\-I-Øp≈ ÿesØ kvt{Sma
(Stroma) F∂p-]-d-bp-∂p. CXn¬ [mcmfw ]c-∂- kvX-c-k©nIƒ {Iao-I-cn-

®n-cn-°p-∂p (Nn{Xw 8.8). Chsb ssXe-t°m-bn-Up-Iƒ (Thylakoids) F∂p-
hn-fn-°p-∂p. Cu ssXe-t°m-bn-Up-Iƒ H∂n-\p-ap-I-fn-sem-∂mbn \mW-b-ßƒ

ASp-°n-bn-cn-°p-∂-Xp-t]mse ImW-s∏-Sp-∂p. Cu ASp-°ns\ {Km\w (Granum)

AYhm C‚¿{Km\¬ ssXe-t°m-bnUv (Intergranal thylakoid) F∂p-hnfn-°p∂p.

{Km\-Ifnse ssXe-t°m-bn-Up-Isf XΩn¬ _‘n-∏n-°p∂ ]c∂ kvXc-
\fnIIsf kvt{Smam- em-sa√ F∂v hnfn-°p∂p. ssXe-t°m-bn-Up-Iƒ°p-

≈n-ep≈ ÿesØ eqa≥ (Lumen) F∂p-]-d-bp∂p. Im¿t_m-ssl-t{U-‰p-
Ifpw t{]m´o-\p-Ifpw \n¿an-°p-∂-Xn-\m-h-iy-amb cmkm-·n-Iƒ kvt{Smabn-ep-

≠v. IqSmsX c≠v CgI-fpw hebm-Ir-Xn-bpap≈ sNdnb Un.F≥.F X∑m-{X-
Ifpw ssdt_m-tkm-ap-Ifpw kvt{Sma-bn¬ ImW-s∏-Sp-∂p. ssXe-t°m-bn-Up-

I-fn¬ h¿W-h-kvXp-hmb lcn-XIw AS-ßn-bn-cn-°p-∂p. tImi-{Z-hy- ssd-
t_m-tkm-ap-Isf°mƒ (80S) sNdnb ssdt_m-tkm-ap-IfmWv (70S)

lcnXIW-Øn¬ ImW-s∏-Sp-∂Xv.

8.5.6 ssdt_m-tkm-ap-Iƒ (Ribosomes)

ssdt_m-tkm-ap-Iƒ F∂ sNdp-X-cn-I-fm-bp≈ tImimw-K-ßsf Ce-Ivt{Sm¨
ssat{Im-kvtIm-∏n-eqsS km{µ-X-tb-dnb ]Zm¿Y-ß-fmbn BZyw Z¿in-

®Xv tPm¿Pv ]emtU (1953) Bbn-cp∂p. ssdt_m\yq¢nIv BknUpw
(RNA) t{]m´o\p-Ifpw sIm≠mWv Ch \n¿an-®n-cn-°p-∂-Xv.

Chbv°v kvXcm-h-c-W-an-√. bq°m-cn-tbm-́ nIv ssdt_m-tkm-
ap-Iƒ 80S hn`mK-Ønepw t{]m°m-cn-tbm-́ nIv ssdt_m-tkm-

ap-Iƒ 70S hn`mK-Ønepws]Sp-∂p. Hmtcm ssdt_m-tkm-
an\pw hepXpw sNdp-Xp-amb c≠v D]-bq-Wn-‰p-I-fp≠v (Nn{Xw

8.9). 80S ssdt_m-tkm-ap-I-fpsS D]-bq-Wn-‰p-Iƒ 60S Dw
40S Dw BWv. 70S ssdt_m-tkm-ap-I-fpsS D]-bq-Wn-‰p-Iƒ

50S Dw 40S Dw BWv. 'S' (skzUv_¿Kv bqWn-‰v) skUn-sa-t‚-j≥ tImb-
^njy‚ns\ kqNn-∏n-°p-∂p. CXv km{µ-X-bp-sSbpw hep∏-Øn-s‚bpw tXmXp

ImWn-°p-∂p. 70S Dw 80S ssdt_m-tkm-ap-Ifpw c≠v D]bqWn-‰p-I-fm¬ \n¿an-
X-am-Wv.

8.5.7 tImim-ÿn-IqSw (Cytoskeleton)

tImi-{Z-hy-Øn¬ hnim-e-ambn hym]n-®p-In-S-°p∂ t{]m´o≥ X¥p-°-fpsS

Pmen-Im-k-aq-lsØ tImim-ÿn-IqSw F∂p- hnfn-°p∂p. Xmßv \¬Ip-I,
Ne-\Øn\v klm-bn-°p-I, tImi-Øns‚ BIrXn \ne-\n¿ØpI F∂n-h-

bmWv Ch-bpsS [¿aßƒ.
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Nn{Xw 8.10 koenb/^vfP-√-bpsS hnhn[ ̀ mK-ßƒ ImWn-°p∂ tOZw (a) Ce-Ivt{Sm¨

ssat{Im-{Km^v (b) B¥-cLS-\-bpsS Nn{Xo-I-cWw

(a) (b)

8.5.8 koen-b-Ifpw ^vfP-√Ifpw (Cilia and Flagella)

tImi-kvX-c-Øn¬ \n∂v ]pd-tØ-°p-≠m-Ip∂ apSn\mcn-g-t]msebp≈ hf¿®-
I-fmWv koen-b-Ifpw ^vfP-√-I-fpw. koenb hep-∏-Øn¬ sNdpXpw XpgIƒ

(Oars) t]mse {]h¿Øn-°p-∂-h-bp-am-Wv. Ch tImi-Øn-s‚tbm Np‰p-ap≈
{Zh-Øn-s‚tbm Ne-\-Øn\v klm-bn-°p-∂p. Xmc-X-tay\ \ofw IqSn-b ̂ vfP-

√-Iƒ tImi-Øns‚ Ne-\-sØ klm-bn°p-∂p. t{]m°m-cn-tbm-´nIv _mIvSo-
cn-b-Iƒ°v ^vfP√ Ds≠-¶nepw Ah bq°m-cn-tbm-´nIv ^vfP-√-I-fn¬\n∂v

LS-\m-]-c-ambn hyXym-k-s∏-´n-cn-°p-∂p.

koen-b-bp-sSbpw ̂ vfP-√-bp-sSbpw Ce-Ivt{Sm¨ ssat{Im-kvtIm-∏neqsS-bp≈
]T-\-ßƒ ImWn-°p-∂Xv Ch tImi-kvX-c-Øm¬ Bh-cWw sNø-s∏-´n-cn-

°p∂p F∂m-Wv. Chbv°v BIvtkmWnw (Axoneme) F∂-t]-cp≈ Hcp
Imºv (Core) D≠v. Cu Imºv \n¿an-®n-cn-°p-∂Xv kam-¥-c-ambn ImW-s∏Sp∂

At\Iw ssat{Im-Syp-_yq-fp-Iƒ sIm≠m-Wv. BIvtkm-Wn-an\v a[y-̀ m-K-Ømbn
c≠v ssat{Im-Syp-_yq-fp-Ifpw AXn\v Np‰p-ambn HºXv tPmUn _mlyssat{Im-

Syp-_yq-fpIfpw (Peripheral doublets) {Iao-I-cn-®n-cn-°p-∂p. CXns\ 9 + 2 {Iao-I-
c-W-sa∂v hnfn-°p∂p (Nn{Xw 8.10). a[y-`m-K-Øp≈ c≠p ssat{Im-Syp-_yq-fp-

Isf Hcp ]mew sIm≠v _‘n-®n-cn-°p-∂p. IqSmsX Chsb Hcp a[y]mfn
sIm≠p s]mXn-™n-cn-°p-∂p. Cu ]mfnbn¬\n∂v ]pd-s∏-Sp∂ Bc-°m-ep-

Iƒ (Radial spokes) 9 tPmUn _mly-ssa-t{Im-Syp-_yqfp-I-fnsebpw Hmtcm
ssat{ImSyp_yqfp-ambn _‘n-®n-cn-°p-∂p. AXn-\m¬ 9 Bc-°m-ep-Iƒ ImW-

s∏-Sp-∂p. 9 -_mlyssa-t{Im-Syp_yq-fp-Isf en¶-dp-Iƒ D]-tbm-Kn®v ]c-kv]cw
_‘n-®n-cn-°p-∂p. koen-b-Ifpw ^vfP-√-Ifpw D¬`hn°p-∂Xv sk≥{Sn-tbm-

fp-IfpsS LS-\-tbmSv kmZr-iy-ap≈ t_k¬ t_mUn-I-fn¬ \n-∂m-Wv.

πmkvam-kvXcw

_mly-ssa-t{Im-
Syp_yq-fp-Iƒ
(Cc-́ -Iƒ)

C‚¿ Usª‰v
{_nUvPv

a[y-ssa-t{Im-Syp-_yq-
fp-Iƒ

Bc-°m-¬

a[y]mfn
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8.5.5 sk≥t{Sm-tkmapw sk≥{Sn-tbm-fp-Ifpw
(Centrosome and Centrioles)

knen≠¿ B-Ir -Xn -bn -ep≈ c≠v sk≥{Sn -tbm -fp -Iƒ tN¿∂mWv
sk≥t{Smtkmw F∂ tImimw-K-ap-≠m-bn-cn-°p-∂-Xv. sk≥{Sn-tbm-fpIƒ°v

Np‰pw ¢n]vX-cq-]-an-√mØ (Amorphous) s]cn-sk≥{Sn-tbm-fm¿ hkvXp-
°ƒsIm≠v s]mXn-™n-cn-°p-∂p. Hcp sk≥t{Sm-tkm-anse c≠v sk≥{Sn-

tbm-fp-Ifpw ]c-kv]cw ew_-ambn {Iao-I-cn-®n-cn-°p-∂p. Hmtcm sk≥{Sn-
tbmfn\pw Imfh≠n-®-{I-Øn-\v kam-\-amb LS-\-bm-Wp≈-Xv. Ch D≠m-

°nbn-cn-°p-∂Xv Xpey AI-e-Øn-ep≈ HºXv _mly-ss -̂{_n-ep-Iƒ sIm≠m-
Wv. Syq_p-en≥ (Tubulin) t{]m´o≥sIm-≠mWv ss^{_n-ep-Iƒ \n¿an-®n-cn-°p-

∂-Xv. Hmtcm _mly-ss^-{_n-enepw aq∂v ssat{Im-Syp-_yq-fp-Iƒ D≠v
({Sn]vse‰v). ASp-Øp≈ {Sn]vse-‰p-Isf ]c-kv]cw _‘n-®n-cn-°p-∂p. sk≥{Sn-

tbm-fns‚ ap≥`m-KØv a[y-Øn-embn ImW-s∏-Sp∂ amwky-\n¿an-X-`m-K-amWv
l_v (Hub). CXns\ _mly-`m-K-Øp≈ {Sn]vse‰pI-fp-ambn amwky-\n¿anX

Bc-°m-ep-I-ƒ (Radial spokes) -D]-tbm-Kn®v _‘n-®n-cn-°p-∂p. koen-b-bp-
sSbpw ^vfP-√-bp-sSbpw t_k¬ t_mUn sk≥{Sn-tbm-fp-IfmWv. P¥p-tIm-

i-ß-fpsS hn`-P-\-ka-b-Øp-≠m-Ip∂ kv]n≥-Un¬ A∏m-c-‰-kns‚ `mK-amb
kv]n≥Un¬ ss^_-dp-Iƒ (Ioe-X-¥p-°ƒ) sk≥{Sn-tbm-fp-Ifn¬ \n∂mWv

cq]-s∏-Sp-∂-Xv.

8.5.10 a¿aw (Nucleus)

a¿asØ Hcp tImimwKw F∂ \ne-bn¬

BZy-ambn hni-Zo-I-cn-®Xv tdm_¿ v́ {_u¨
(1831) BWv. ]n∂oSv £mc kz`m-h-ap≈

ssUsIm≠v (Nmbw sIm≠v) \ndw ]nSn-∏n-
°m≥ Ign-bp∂ a¿a-Øns‚ L-S-IsØ

s{Imam-‰n≥ F∂v ̂ vsfanMv (Flemming) \ma-
I-cWw sNbvXp.

C‚¿t^kv a¿a-Øn-\p-≈n¬ (hn -̀P-\-Øn\p
ap≥]p≈ a¿aw) ImWp∂ {Zh-cq-]-Øn-ep≈

]Zm¿YsØ \yq¢n-tbm-πmkw AYhm a¿a-
{Z-hy-sa∂p hnfn-°mw. Cu a¿a-{Z-hy-Øn-¬

Ht∂m H∂n-e-[n-Itam tKmfm-Ir-Xn-bn-ep≈ a¿aIw (Nucleolus) ImW-s∏-Sp-
∂p (Nn{Xw 8.11). IqSmsX \yq¢n-tbm-t{]m-´o≥ ss^_-dp-I-fm¬ \n¿an-X-

amb he-°-Æn-Iƒt]mse sI´p-]n-W™ t{Imam-‰n≥ PmenI ImW-s∏-Sp-
∂p. a¿asØ Bh-cWw sNbvXv Cc-́  kvXc-ap-s≠∂v Ce-Ivt{Sm¨ ssat{Im-

kvtIm-∏neqsS-bp≈ ]T\w sXfn-bn-®p. Cu c≠v kvXc-ßƒ°nS-bn¬ 10 -

50 nm hoXn-bp≈ HcnSap≠v. CXns\ s]cn-\yq-¢n-bm¿ ÿew (Perinuclear

space) F∂p ]d-bp-∂p. a¿a-{Z-hy-Øn\pw tImi-{Z-hy-Øn-\p-an-S-bn-¬ ]Zm¿Y-
ß-fpsS k©m-c-Øn\v XS w \n¬°p-∂Xv a¿a-kvX-c-am-Wv. a¿a-kvX-c-Øns‚

_mly-kvXcw A¥¿{Z-hy-Pm-en-I-bp-ambn _‘-s∏-´n-cn-°p-∂p. CXn¬

Nn{Xw 8.11 a¿a-Øns‚ LS\

a¿a-{Zhyw

a¿aIw
a¿a-c{‘w

a¿a-kvXcw
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Nn{Xw 8.13 sk≥t{Sm-an-b-dns‚ ÿm\w ASn-ÿm-\-am-°n-bp≈ hnhn-[-bn\w t{Ima-tkm-ap-Iƒ

sk°-≠dn I¨kv{Sn-£≥km‰-sse‰v

sNdnb `mKw

sNdnb `mKw

sk≥
t{Sm-an-b¿

henb `mKw

sk≥
t{Sm-an-b¿

Nn{Xw 8.12 ssI\-t‰m-tIm-dp≈

t{Imatkmw

ssI\-t‰m-tIm¿

ssdt_m-tkm-ap-Isfbpw ImWmw. a¿a-kvX-c-Øn¬ ]e-bn-S-ß-

fnembn kq£va-c-{‘-ßƒ ImW-s∏-Sp-∂p. Chsb a¿a-c{‘w
(Nuclear pore) F∂p-hn-fn-°p-∂p. Ccp kvXc-ß-fp-sSbpw IqSn-

t®-c¬ hgn-bmWv CXv cq]w sIm≈p-∂-Xv. Cu kpjn-c-ß-
fn¬IqSn RNA, t{]m´o-\p-Iƒ F∂nh tImi-{Z-hy-Øn-te°pw

AhnsS \n∂v Xncn®v a¿a-{Z-hy-Øn-te°pw k©-cn°p-∂p.
km[m-c-W-bmbn Hcp tImi-Øn-¬ Hcp a¿aamWv ImWmdp-

≈Xv. F∂m¬ Nne tImi-ß-fn¬ H∂n-e-[nIw a¿aßfpw
ImW-s∏-Sm-dp-≠v. Cßs\ tImi-Øn-\p-≈n¬ H∂n-e-[nIw

a¿aßƒ ImW-s∏-Sp∂ Pohn-Isf \nßƒ°v Adn-bmtam?
hf¿®sbØnb Nne tImi-ß-fn¬ a¿aw ImW-s∏-Sm-dn-√. DZm-

l-c-W-Øn\v an° kkvX-\n-I-fpsSbpw Nph∂ c‡m-Wp-°-
fnepw hmkvIp-em¿ kky-ß-fpsS (Vascular plants) kohv Syq_v

tImi-ß-fnepw. CØcw tImi-ßsf \nßƒ "Poh-\p-≈-h-
bmbn' Icp-Xp-∂pt≠m?

ap≥]v kqNn-∏n-®-Xp-t]mse a¿a-{Z-hy-Øn¬ a¿a-Ihpw s{Imam-

‰n≥ X¥p-°fpw ImW-s∏-Sp-∂p. a¿a-I-Øn\v kvXcm-h-c-W-an-
√m-Ø-Xn-\m¬ AXv a¿a-{Z-hy-Øns‚ XpS¿®-bmbn ImW-s∏-

Sp-∂p. a¿aIw ssdt_m-tkm-a¬ B¿.-F≥.-F.-bpsS (rRNA)

kPoh \n¿am-W-tI-{µ-ambn h¿Øn-°p-∂p. amwky-kw-t«-jWw

kPo-h-ambn \S-°p∂ tImi-ß-fn¬ hep∏-ta-dnb [mcmfw
a¿aIßƒ ImW-s∏-Sp-∂p.

C‚¿t^-kn-ep≈ a¿a-Øn¬ Ab-™Xpw Ahy-‡hp-amb t\¿Ø
\yq¢ntbmt{]m´o≥ X¥p-°-fpsS Pmen-I-bmb s{Imam-‰n-≥ Ds≠∂v t\ctØ
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kqNn∏n®pht√m. F∂m¬ tImi-hn-`-P-\-Øns‚ hnhn[ L´-ß-fn¬ a¿a-

Øn-\p-]-Icw \n›nX BIr-Xn-bn-ep≈ t{Ima-tkm-ap-Isf ImWmw. s{Imam-
‰n-\n¬ DNA bpw t_knIv t{]m´o-\p-I-fmb lnkvt‰mWpIfpw Ipd®v lnkvt‰m-

Wp-I-f-√mØ t{]m´o-\pIfpw RNA bpw AS-ßn-bn-cn-°p-∂p. Hcp a\p-jy-tIm-
i-Øn¬ GI-tZiw 2 ao‰-tdmfw \of-ap≈ DNA X¥p-°ƒ \m¬∏Øn-bmdv

(23 tPmUn) t{Ima-tkm-ap-I-fn-embn hn\y-kn-®n-cn-°p-∂p. DNA sb t{Ima-
tkm-ap-I-fn¬ Fßs\ HXp-°n-sh-®n-cn-°p∂p F∂Xv 12˛ mw ¢m n¬ \nßƒ

]Tn-°pw.

Hmtcm t{Ima-tkm-an\pw (tImi-hn-`-P\ ka-bØv am{Xw Z¿in-°m≥ Ign-
bp∂-Xv) Hcp {]mY-anI CSp°v D≠v. CXns\ sk≥t{Sm-an-b¿ F∂p-hn-fn-

°p∂p. CXns‚ Ccp-h-i-ß-fn-embn UnkvIv t]mse-bp≈ `mK-ßƒ D≠v
(Nn{Xw 8.12). CXns\ ssI\t‰mtIm-dp-Iƒ F∂p-hn-fn-°p-∂p. Hcp t{Imatkm-

ans‚ c≠v s{Imam‰n-UpIsf tN¿Øv ]nSn-°p-∂Xv sk≥t{Sm-an-b-dm-Wv.
sk≥t{Sm-an-b-dns‚ ÿm\-a-\p-k-cn®v t{Ima-tkm-ap-Isf \mem-bn- X-cw-Xn-

cn°mw (Nn{Xw 8.13). a[y-`m-K-Ømbn sk≥t{Sm-an-b¿ ImW-s∏-Sp∂ t{Ima-
tkm-ans\ sa‰m-sk≥{SnIv (Metacentric) t{Ima-tkm-w F∂p-hn-fn-°p-∂p. Ch-

bpsS sk≥t{Sm-an-b-dn-\v Ccp-h-i-hp-ap≈ `mK-ßƒ°v Xpey-\o-f-am-bn-cn-°pw.
a[y-`m-K-Øp-\n∂v Ipd-®-I-se-bmbn sk≥t{Sm-an-b¿ ÿnXn sNøp∂ t{Ima-

tkm-ans\ k_v˛sa-‰m-sk≥{SnIv (Sub-metacentric) F∂v hn-fn-°p∂p.
Chbv°v Hcp sNdn-b-̀ m-Khpw Hcp henb ̀ mK-hp-ap-≠v. A{K-̀ m-K-Øn-\-Sp-Ømbn

sk≥t{Sm-an -b¿ ImW-s∏-Sp∂ t{Ima-tkm-ans\ At{Imsk≥{SnIv
(Acrocentric) t{Ima-tkmw F∂p-hn-fn-°p∂p. Chbv°v hfsc \ofw Ipd™

Hcp `mKhpw hfsc \ofw IqSnb Hcp `mK-hp-ap-≠v. Sotem-sk≥{SnIv
(Telocentric) t{Ima-tkm-an¬ sk≥t{Sm-an-b¿ A{K-`m-KØv ImW-s∏-Sp-∂p.

Nne-t∏mƒ hfsc°pd®v t{Ima-tkm-ap-Iƒ°v \ndw-]n-Sn-°mØ ÿnc-
ÿm\ap≈ ZznXob CSp-°p-I-fp-ap-≠v. CXv t{Ima-tkm-ans‚ Hcp sNdnb ̀ mK-

ambn \ne-sIm-≈p-∂p. CXns\ km‰-sse‰v (Satellite) F∂p-hn-fn-°p-∂p.

8.5.11 ssat{Im-t_m-UnIƒ (Microbodies)

kkytImi-Ønepw P¥p-tIm-i-Ønepw kvXc-Øm¬ s]mXn™ cmkm-·n-

Iƒ \nd™ [mcmfw kq£va k©n-I-fp-≠v. Chsb ssat{Im-t_m-UnIƒ
F∂p-hn-fn-°p-∂p.
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F√m Poh-Pm-e-ßfpw tImi-ß-fmtem tImi-k-aq-l-ß-fmtem \n¿an-°-s∏-´n-cn-°p-∂p. tImi-ßƒ Ah-

bpsS BIr-Xn-bnepw hep∏-Ønepw [¿a-Ønepw hyXy-kvX-ß-fm-Wv. kvXcm-h-c-W-ap≈ a¿ahpw kvXcm-

hr-X-amb tImimw-K-ßfpw Dt≠m C√tbm F∂-Xns‚ ASn-ÿm-\-Øn¬ tImi-ßsf t{]m°m-cn-tbm-

´nIv F∂pw bq°m-cn-tbm´nIv F∂pw -hn-fn-°p-∂p.

Hcp amXrI bq°m-cn-tbm-´nIv tImi-Øn\v tImi-kvX-chpw a¿ahpw tImi-{Z-hy-hp-ap-≠v. kky-tIm-i-ß-

fpsS tImi-kvX-c-Øn\p ]pd-Ømbn tImi-`n-Øn-bp-≠v. tImi-kvXcw hcWXm-cy-kvX-c-am-Wv. CXn-eqsS

]e X∑m-{X-I-fpsSbpw kwh-l\w km[y-am-Ip-∂p. B¥-c-kvXc hyh-ÿ-bn¬ A¥¿{Z-hy-Pm-en-I,

tKmƒPn hkvXp-°ƒ, ssetkm-tkmw, t^\-ßƒ F∂nh Dƒs∏-Sp-∂p. tImimw-K-ßƒ sshhn-[y-am¿∂,

F∂m¬ \n›n-X-amb [¿a-ß-ƒ \n¿h-ln-°p-∂p. sk≥{Sn-tbmfpw sk≥t{Sm-tkm-ap-Ifpw sIm≠mWv

Ne-\-k-lm-bn-I-fmb koen-b-bp-sSbpw ^vfP-√-bp-sSbpw t_k¬ t_mUn \n¿an-®n-cn-°p-∂-Xv. P¥p-

tIm-i-ßfn¬ hn-̀ -P-\-k-a-bØv kv]n≥Un¬ A∏m-c-‰kv cq]-s∏-Sp-∂Xpw sk≥{Sn-tbm-fp-I-fn¬ \n∂mWv.

a¿a-Øn¬ a¿a-I-ßfpw s{Imam-‰n≥ Pmen-Ibpw D≠v. a¿aw hnhn[ tImimw-K-ß-fpsS {]h¿Ø\w \nb-

{¥n-°p-∂Xp IqSmsX hwi-]m-c-º-cy-Ønepw {][m\ ]¶v hln-°p-∂p.

A¥¿{Z-hy-Pm-en-I-bn¬ \fn-I-Iƒ AYhm ]c∂ kvXc-k-©n-I-fp≠v. Ch c≠p-X-c-ap-≠v : RER Dw

SER Dw. A¥¿{Z-hy-Pm-enI hkvXp-°-fpsS kwh-l-\-Øn\pw, amwkyw, ent∏m-t{]m-´o-\p-Iƒ, ss•t°m-

P≥ F∂n-h-bpsS \n¿am-W-Øn\pw klm-bn-°p-∂p. kvXc-\n¿anX ]c∂ k©n-Iƒ sIm≠mWv tKmƒPn-

h-kvXp-°ƒ \n¿an-®n-cn-°p-∂-Xv. tImi-{k-h-ßƒ CXn¬ h®mWv s]mXn-bp-∂Xpw tImi-Øn¬ \n∂pw

kwh-l\w sNøp-∂-Xpw. ssetkm-tkm-ap-Iƒ H‰ kvXc-Øm¬ Bh-cWw sNbvXXpw an° ÿqe-X-∑m-

{X-I-sfbpw (Macromolecules) Zln-∏n-°p-hm≥ tijn-bp≈ cmkm-·n-Iƒ \nd-™-Xp-am-Wv. amwky-\n¿am-

W-am-Wv ssdt_m-tkm-ap-I-fpsS [¿aw. Ch A¥¿{Z-hy-Pm-en-I-bp-ambn _‘-s∏t´m tImi-Øn¬ kzX-

{¥-amtbm ImW-s∏-Sp-∂p. ssat‰m-tIm¨{Snb HmIvkn-tU-‰ohv t^mkvt^m-dn-te-j-\pw, AUn-t\m-kn≥

ss{St^mkvt^‰ns‚ (ATP) \n¿amW-Øn\pw klm-bn-°p-∂p. ssat‰m-tIm¨{Snb Cc´ kvXcm-hrXamb

tImimw-K-am-Wv. CXns‚ _mly-kvXcw an\p-k-am-bXpw B¥-ckvXcw \nc-h[n aS-°p-I-tfmSp IqSn-b-

Xp-am-Wv. Chsb {IntÃ F∂p-hn-fn-°p-∂p. h¿W-h-kvXp-°-f-S-ßnb ssPh-I-W-ßƒ kky-ß-fn¬ am{Xw

ImW-s∏-Sp∂ tImimw-K-ßƒ BWv. {]Im-i-kw-t«-j-W-Øn\p AXym-h-iy-amb kutcm¿Pw BKn-cWw

sNøp∂ lcn-X-IWw ]®-\n-d-ap≈ ssPh-I-W-am-Wv. CXn¬ lcn-X-I-ap-≠v. h¿W-I-W-Øn¬ kmt¥m-

^n¬, Itcm-´n≥ F∂o h¿W-I-ß-fp-≠v. a¿a-Øn\v \nc-h[n kpjn-c-ß-tfm-Sp-Iq-Snb Cc-´-kvX-c-ap-≠v.

B¥-ckvX-c-Øn-\p-≈n¬ a¿a-{Z-hyhpw s{Imam-‰n≥ Pmen-I-bp-ap-≠v. A-Xn-\m¬ Pohs‚ LS-\m-]-chpw

[¿a-]-c-hp-amb ASn-ÿm\ LS-I-am-Wv tImiw.

]cn-io-e\ {]h¿Ø-\ßƒ

1. NphsS sImSp-Øn-cn-°p-∂-h-bn¬ icn-b-√m-Ø-tXXv ?

(a) tdm_¿´v {_u¨ tImiw Is≠-Øn.

(b) jvfoU\pw jzm\pw tImi-kn-≤m¥w cq]o-I-cn-®p.

(c) tImi-ßƒ \ne-hn-ep-≈h-bn¬\n∂p am{Xta D≠m-Ip-I-bp≈q F∂v hn¿tjzm hni-Zo-I-

cn®p.

(d) Hcp GI-tIm-i-Pohn AXns‚ F√m Poh¬{]-h¿Ø-\-ßfpw B tImi-Øn-\p-≈n¬sh®v

\S-Øp-∂p.
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2. ]pXnb tImi-ß-fp-≠m-Ip-∂Xv

(a) _mIvSo-cnb aptJ-\-bp≈ ]pfn-∏n-°¬

(b) ]g-b-tIm-i-ß-fpsS ]p\-cp¬∏m-Z\w

(c) ap≥]p≈ tImi-ß-fn¬\n∂v

(d) APo-hnb LS-I-ß-fn¬\n∂v

3. tNcpw-]Sn tN¿°p-I.

tImfw I tImfw II

(a) {InsÃ (i) kvt{Sma-bnse ]c∂ kvXc-]mfn

(b) kvXc-k-©n-Iƒ (ii) ssat‰m-tIm¨{Sn-b-bnse aS-°p-Iƒ

(c) ssXe-t°m-bnUv (iii) tKmƒPn hkvXp -°-fnse UnkvIm -IrXnbnep≈

k©n-Iƒ

4. Xmsg sImSp-Øn-cn-°p-∂-hbn¬ icn-tbXv ?

(a) F√m Poh-Pm-e-ß-fp-sSbpw tImi-ß-fn¬ a¿a-ap-≠v.

(b) kky-P-¥p-tIm-i-ßƒ°v \nb-X-amb tImi-`n-Øn-bp-≠v.

(c) t{]m°m-cn-tbm-´p-Iƒ°v kvXcm-h-c-W-ap≈ tImimw-K-ßƒ C√.

(d) tImi-ßƒ APo-hnb LS-I-ß-fn¬\n∂v \n¿an-°-s∏-Sp-∂p.

5. t{]m°m-cn-tbm-´nIv tImi-ß-fnse aotkmtkmw F∂m¬ F¥v? CXns‚ [¿a-sa¥v?

6. Nm¿Pn√mØ eo\ ]Zm¿Y-ßƒ tImi-kvX-c-Øn-eqsS IS-∂p-t]m-Ip-∂-sX-ßs\? t]mfm¿ X∑m-

{X-Iƒ°v CXp-t]mse tImi-kvX-c-Øn-eqsS IS-∂p-t]m-Ip-hm≥ Ign-bptam? Ign-bn-√-sb-¶n¬

]ns∂ Fß-s\-bm-Wh kvXc-Øn-eqsS IS-∂p-t]m-Ip-∂Xv ?

7. Cc´ kvXc-tØm-Sp-Iq-Snb c≠p-tIm-imw-K-ß-fpsS t]sc-gp-Xp-I. Ch-bpsS {]tXy-IXIƒ hni-Z-

am-°p-I. Ch-bpsS [¿aw F¥v? c≠v tIm-imw-K-ß-fp-sSbpw Nn{Xw hc-bv°p-I.

8. t{]m°m-cn-tbm-´nIv tImi-ß-fpsS {]tXy-I-X-Iƒ Fs¥√mw?

9. _lp-tIm-i-Po-hn-Ifn¬ [¿a-]-c-amb hn`-P\w (Division of labour) ImWs∏-Sp∂p-≠v. hniZam-

°p-I.

10. Pohs‚ ASn-ÿm\ LS-I-amWv tImiw. Npcp°n hni-Zo-I-cn-°p-I.

11. a¿a-c{‘w F∂m¬ F¥v? F¥m-Wv Ah-bpsS [¿aw?

12. ssetkm-tkm-ap-Ifpw t^\-ßfpw A¥¿kvXc hyh-ÿ-bpsS `mK-ß-fm-Wv, F∂n-cp-∂mepw [¿a-

]-c-ambn Ah hyXym-k-s∏-´n-cn-°p-∂p. hymJym-\n-°p-I.

13. Nn{X-Øns‚ klm-b-tØm-Sp-IqSn LS\ hni-Z-am-°p-I.

(i) a¿aw (ii) sk≥t{Smtkmw

14. sk≥t{Sm-an-b¿ F∂m-se¥v? Fß-s\-bmWv sk≥t{Sm-an-b-dns‚ ÿm\w t{Ima-tkm-ap-I-fpsS

h¿Ko-I-c-W-Øn\p ASn-ÿm-\-am-Ip-∂Xv ? hnhn-[-Xcw t{Ima-tkm-ap-I-fpsS sk≥t{Sm-an-b-dns‚

ÿm\w ImWn-°p∂ Nn{X-Øns‚ klm-b-tØm-Sp-IqSn CXv hy‡-am-°p-I.




















































































































































































































































































































































































































































































































