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{]Xyp¬∏m-Z\w a\p-jy-\n¬

ssewKnI {]Xyp¬]m-Z-\-Øn¬ D≈ {]{In-b-I-fmWv Kmsat‰mP\-knkv (_o-
tPm¬∏m-Z-\w), C≥k-an-t\-j≥ (_o-Pm-[m\w ̨  ]pw_oPw kv{XobpsS {]Xyp¬]m-Z\ \mfn-bn-
tebv°v \nt£-]n-°p∂ {]{In-b) s^¿®n-sse-tk-j≥ (_o-P-kw-tbmKw ̨  AWvUhpw ]pw_o-
Phpw XΩn¬ kwtbm-Pn-°p∂ {]{Inb) hgn ssktKm´v (kn-‡m-WvUw) cq]w sIm≈pI
F∂n-h. ssktKm´v ]n∂oSv hnI-kn-°p-Ibpw cq]m-¥-c-s∏-Sp-Ibpw ªmtÃm-kn-Ãmbn K¿`m-
ib `nØn-bn¬ ]‰n-∏n-Sn-°p-Ibpw sNøp-∂p. (Cw-πm-t‚-j≥). AXn-\p-tijw {`qWw hf-cp-
Ibpw Ip™ns\ {]k-hn-°p-Ibpw sNøp∂p. ({]-·≥knbpw sPtÃ-j-\pw). ]pcp-j\pw
kv{Xobpw {]mb-]q¿Øn-bm-b-Xn-\p-ti-j-amWv Cu {]{In-b-Iƒ \S-°p-∂-Xv. ]pcp-j-∑m-cn¬ ]pw_o-
P-Øns‚ cq]o-I-cWw {]mbw-Iq-Sn-b-h-cnepw XpS-cpw. F∂m¬ A≥]Xp hb-t msS kv{XoI-
fn¬ AWvtUm¬]m-Z\w \ne-bv°p-∂p. CXns\ sat\m-t∏mkv F∂p ]d-bp-∂p.

]pcpj{]-Xyp¬∏m-Z\ hyhÿ

Hcp tPmUn hrjvW-ßfpw (s‰-Ãn-kv) A\p-_‘ \mfn-Ifpw (B-Ivkn-k-dn-{S-Iv‰vkv)
{KŸn-Ifpw (•m≥≠-kv) _mly ssewKnI `mK-ßfpw (F-IvtÃ-W¬ Pss\-‰m-en-b) CXn¬
Dƒs∏-Sp-∂p.

s‰Ãnkv (hr-jvW-ßƒ)

s‰Ãn-kn¬, icoc Xm]-\n-se-°mƒ Xmgv∂ Xm]-\ne \ne-\n¿Øn-bm¬ am{Xta
]pw_o-tPm¬∏m-Z\w \S-°p-I-bp-≈q. AXn-\m¬ s‰Ãn-kp-Iƒ kvt{Im´w (Scrotum) F∂p hnfn-
°p∂ k©n-bn¬ DZ-cm-i-b-Øn\p shfn-bn-emWv kq£n-®n-cn-°p-∂-Xv. Xm]-\ne 2 apX¬ 2.5
Un{Kn sk¬jykv hsc Ipd-hm-bn-cn-°pw.

Hmtcm s‰Ãn-kn-\p-≈nepw 250 Ad-Iƒ ImW-s∏-Sp-∂p. CXns\ sSÃn-°p-em¿
sem_yqƒkv AYhm hrj-Wm--¥c CX-fp-Iƒ F∂p ]d-bp-∂p. Hmtcm CX-fp-I-fnepw Np‰n-
∏nW™p InS-°p∂ skan-\n-̂ -dkv ‰yp_yqƒkv ImW-s∏-Sp-∂p. Ch-bpsS B¥-c-̀ n-Øn-bn¬
sabn¬ tPwsk¬kv AYhm ]pw_oP P\-I-tIm-i-ßfpw sk¿t‰mfn sk¬kv AYhm
sk¿t‰mfn tImi-ßƒ F∂nh ImWp-∂p. sabn¬ tPmwsk¬kn¬ Du\-̀ wKw AYhm antbm-
knkv \S-°p-∂-Xns‚ ^e-ambn ]pw_o-P-ßƒ D≠m-Ip-∂p. F∂m¬ sk¿t‰mfn tImf-ßƒ
_oP-tIm-i-ßƒ°v t]mjIw \¬Ip-∂p. skan-\n-̂ -dkv ‰yq_yq-fp-I-fpsS _mly-̀ m-KØv
C‚¿Ãojy¬ kvs]bnkv AYhm tImim-¥-c-bnSw ImWp-∂p. Ch-bn¬ sNdnb c‡-°p-g-ep-
Ifpw C‚¿Ão-jy¬ tImi-ßfpw ImW-s∏-Sp-∂p. Cu tImi-ßƒ Bt{Um-P-\p-Iƒ AYhm
]pcpj tlm¿tam-Wp-Iƒ, tcmK-{]-Xn-tcm-[-Øn-\p≈ tImi-ßƒ F∂nh \n¿Ωn-°p-∂p.

BIvkn-k-dn-{S-Iv‰p-I-fpsS hn\ymkw C{]-Im-c-am-Wv.

sd‰n-s‰-Ãnkv ̨  hmkm F -̂d≥jym˛ F∏n-Un-Un-akv ̨  hmkvU-̂ -d≥kv

{KŸn-Iƒ c≠p-hoXw skan-\¬ shkn-°nƒkpw, _pƒt_m-bp-do-{X {KŸn-Ifpw
Hcp t{]mtÃ‰v {KŸnbpw Dƒs∏-Sp-∂-Xm-Wv. Cu {KŸn-I-fpsS {kh-amWv skan-\¬ πmkva.

CXn¬ cmkm-·n-Iƒ, {^IvtSm-kv, Im’yw F∂nh AS-ßn-bn-cn-°p-∂p.

kv{Xo {]Xyp¬∏m-Z\ hyhÿ

Hcp tPmUn Hmh-dn-Ifpw A\p-_‘ \mfn-I-fpw, _mly ssewKnI `mK-ß-fpw,

{KŸn-Ifpw CXn¬ Dƒs∏-Sp-∂p. A\p-_‘ \mfn-Iƒ Hcp tPmUn Hhn-SIv‰v (A-WvU-hm-ln)
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bq{Smkv (K¿`m-i-bw) sk¿hnIvkv (K¿`m-ib Kfw) hssP\ (tbm-\n) F∂n-h-bmWv. Hhn-U-

Iv‰n\v Hmh-dn-tbmSp tN¿∂p≈ `mKØv tNm¿∏ns‚ BIr-Xn-bp≈ C≥^‚n-_pew ÿnXn

sNøp-∂p. CXns‚ A{K-̀ m-K-Ømbn hnc-ep-Iƒ t]mse-bp≈ `mK-ß-fmWv ^nw{_n-tb, Ch

sk°-≠dn Dussk-‰ns\ tiJ-cn-°p-∂p. Hhn-U-Iv‰ns‚ hnkvXr-X-amb ̀ mKsØ Bw]pe F∂pw

Ah-km-\n-°p∂ CSp-ßnb `mKsØ CXvakv F∂pw hnfn-°p-∂p.

_otPm¬∏m-Z\w (Km-am-t‰m-P-\-kn-kv)

s‰Ãnkv ]pcp-j-∑m-cn¬ ]pw_o-Phpw Hmhdn kv{XoI-fn¬ AWvUhpw D¬∏m-Zn-∏n-

°p∂ {]{In-bsb _otPm¬∏m-Z\w AYhm Kma-t‰m-P-\-knkv F∂p hnfn-°p-∂p. ]pw_oP

D¬∏m-Z-\sØ kvs]¿am-t‰m-P-\-kokv F∂pw AWvtUm¬∏m-Z-\sØ DuP-\-knkv F∂pw

]d-bp-∂p. ta¬∏-d™ F√m ̀ mK-ßfpw HØp-tN¿∂v Hmhp-te-j≥ (A-WvU-hn-k¿P-\w) s^¿´n-

sse-tk-j≥ (_o-P-k-¶-e-\w) {]m·≥kn, (K¿ -̀[m-c-Ww) P\\w F∂o {]{In-b-Iƒ \S-Øp∂p.

sk¿amt‰m P\-knkv

sa-bn¬ tPwsk¬kv ssat‰m--kn-kv

tImi-hn-`-P-\-Øn-eqsS kvs]¿am-t‰m-

tKm-Wn-b-bmbn h¿≤n-°p-∂p.

Nne kvs]¿am-t‰m-tKm-Wn-b-Iƒ hf¿∂v

hnImkw {]m]n-°p-∂p. Chsb ss{]adn

kvs]¿amt‰m ssk‰vkv F∂p ]d-bp-∂p.

Ch-bn¬ antbm-kn-kns‚ BZy-hn-`-P-\-

Øns‚ ^e-ambn c≠p Xpey-sk-

°≥≠dn kvs]¿am-t‰m-ssk-‰mbn cq]-

s∏-Sp-∂p. Chbv°v 23 t{Ima-tkm-ap-Isf

D≠m-bn-cn-°p-I-bp-≈q.

sk°-≠dn kvs]¿am-t‰m-ssk-‰n¬

antbm-kn-kns‚ c≠mw hn`-P-\-Øns‚

^e-ambn \mep Xpey kvs]¿am-‰nUv

tImi-ßƒ D≠m-Ip-∂p. Ch-bnepw 23

t{Ima-tkm-ap-Iƒ D≠m-bn-cn-°pw.

kvs]¿am-‰n-Up-Iƒ kvs]¿antbm P\-

knkv F∂ {]{In -b -bn -eqsS

kvt]avkmbn cq]m-¥-c-s∏-Sp-∂p.

Cu kvt]wkv, sk¿t‰mfn tImf-ß-fn¬

BgvXn sh®n-cn-°pw. ]n∂oSv kvs]¿an-

tb-j≥ F∂ {]{In-b-bn-eqsS ]q¿Æ-h-

f¿® {]m]n-°p-I-bpw, skan-\n-^-dkv

‰yq_yq-fn¬ \n∂p kzX-{¥-am-°-s∏-Sp-

Ibpw sNøp-∂p.

DuP\-knkv
Hcp s]¨Ip´n AXns‚ AΩ-bpsS K¿`m-i-b-Øn¬
Dcp-hm-Ip-tºmƒ Xs∂ Du-P-\-knkv Bcw-`n-°p-∂p.
Hmh-dn-bn-ep≈ t^mfn-°n-fp-I-fn¬ ssat‰m-knkv tImi-
hn-̀ -P-\-Øn-eqsS GI-tZiw c≠v Zi-e£w DutKm-Wnb
D≠m-Ip-∂p.
DutKm-Wn-b-I-fn¬ antbm-kn-kns‚ BZy-hn-̀ -P-\-Øns‚
^e-ambn ss{]adn Dussk‰v D≠m-Ip-Ibpw, Xm¬°m-
en-I-ambn \n¿Øn-sh-bv°p-Ibpw sNøp-∂p. Hmtcm
ss{]adn Du-ssk-‰n-s\bpw Np‰n {Km\p-temkv tImi-
ßƒ Hcp ]mfn-bp-≠m-°p-∂p. CXns\ ss{]adn t^mfn-
°nƒ F∂p hnfn-°p-∂p.
s]¨Ip-´n-bpsS P\-\w apX¬ {]mb-]q¿Øn-bm-Ip∂
Ime-L-´-Øn-\n-S-bn¬ H´p-h-fsc ss{]adn t^mfn-°-fp-
Iƒ UoP-\d-t‰‰p sNø-s∏-Sp -∂p. AXp-sIm≠v
{]mb]q¿Øn-bm-Ip-tºmƒ 60,000 apX¬ 80,000 ss{]a-dn-
t^m-fn-°nƒ am{Xsa Hmh-dn-I-fn¬ D≠m-bn-cn-°p-I-bp-
≈q. Cu ka-bØv IqSp-X¬ {Km\p-temkv tImi-ßƒ
D≠m-Ip-I-bpw, Bh-cWw cq]-s∏-Sp-Ibpw sNøpw.
CXns\ sk°-≠dn t^mfn-°nƒ F∂v ]d-bp-∂p.
sk°-≠dn t^mfn-°nƒ s]s´∂v s‰¿jydn t^mfn-
°nƒ Bbn amdp-Ibpw Ch-bn¬ {ZmhIw \nd™ Ad-
bmb B≥{Uw cq]-s∏-Sp-Ibpw sNøp-∂p. Cu L -́Øn¬
Xm¬°m-enIambn \n¿Ø¬ sNbvX antbmknkns‚
BZy-hn-`-P\w ]q¿Øn-bm-°p-Ibpw c≠p hyXykvX
tImi-ßƒ D≠m-Ip-Ibpw sNøp∂p. Ch-bn¬ hepXv
sk°-≠dn Du-ssk‰pw tNdpXv ̂ Ãv t]mfm¿ t_mUn-
bp-am-Wv. Ch-bn¬ 23 t{Ima-tkmapIƒ D≠v.
]n∂oSv sk°-≠dn t^mfn-°nƒ {Km^n-b≥ t^mfn-
°n-fmbn amdp-I-bpw, AXn-\p-≈n-ep≈ sk°-≠dn Du-
-ssk-‰n\p Np‰pw tkmWms]√q-knU F∂ kvXcw cq]-
s∏-Sp-Ibpw sNøp-∂p.
Cu L´-Øn¬ {Km^n-b≥ t^mfn-°nƒ XI-cp-Ibpw
sk°-≠dn Du--ssk-‰ns\ ]pdw-X-≈p-Ibpw sNøpw. Cu
{]{In-bsb Hmhp-te-j≥ AYhm AWvU hnk¿P\w
F∂p ]d-bp-∂p.

3
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sa\-kv{S¬ ssk°nƒ AYhm B¿Øh N{Iw

s]¨ss{]-ta-‰p-I-fn¬ (Ip-c-ßv, hmen√m Ipc-ßv, a\p-jy¿) ImWp∂ {]Xyp¬∏mZ-

Z\ N{IsØ B¿Øh N{Iw F∂p ]d-bp-∂p.- Hcp s]¨Ip´n {]mb-]q¿Øn-bm-Ip-tºm-gp-≠m-

Ip∂ BZysØ B¿ØhsØ sa\m¿°n F∂p hnfn-°p-∂p. GI-tZiw 28 Znhkw hsc-bp≈

CS-th-f-I-fn-emWv B¿Øhw Bh¿Øn-°p-∂-Xv. Hcp B¿Øh N{I-Øns‚ a≤y-Zn-hkw (14-

˛mw Znh-kw) Hmhp-te-j≥ kw -̀hn-°p-∂p.

Cu N{IsØ \mep-L-́ -ß-fmbn Xncn-°mw. (1) sa≥kv{S¬ t^kv (2) t^mfn-°p-

em¿ t^kv (3) Hmhp-te-‰dn t^kv (4) eq´n-b¬ t^kv.

1) sa≥kv{S¬ t^kv

K¿`m-i-b-Ønse F≥tSm-sa-{Sn-bhpw c‡-°p-g-ep-Ifpw s]m´p-∂-Xns‚ ^e-ambn

c‡w Dƒs∏-sS-bp≈ {ZmhIw tbm\n-hgn ]pdØp hcp∂ {]{In-b-bmWv sa≥kv{S¬ t^kv.

CXv BZysØ 3 apX¬ 5 Znhkw hsc \o≠p-\n¬°pw. Hmhp-te-js‚ ka-bØv ]pd-Øp-h∂

sk°-≠dn Dussk‰v _oP-kw-tbm-K-Øn\p hnt[-b-am-Im-Xn-cn-°p-tºm-gmWv B¿Øhw D≠mIp-

∂-Xv. B¿Ø-h-an-√mØ Ahÿ K¿ -̀[m-c-W-Øns‚ kqN-\-bmImw F¶nepw ]ncn-ap-dp-°hpw

A\m-tcm-Kyhpw B¿Øh-an-√mØ Ah-ÿ-bp-≠m-°mw.

2) t^mfn-°p-em¿ t^kv

Cu L -́Øn¬ ss{]adn t^mfn-°nƒ hf¿∂v {Km^n-b≥ t^mfn-°n-fmbn amdp∂p.

CtX kabw Xs∂ K¿`m-i-b-Ønse F≥tSm-sa-{Snbw ]p\¿\n¿Ωn-°-s∏-Sp-∂p. tKmWmtUm

t{Sm^nIv tlm¿tam-Wp-I-fmb eq´-ssW-knwKv tlm¿tam-Wpw, t^mfn-°nƒ Ãnapte‰nwKv

tlm¿tamWpw (LH & FSH) Hmh-dn-bnepw, bq{S-knepw ta¬∏-d™ am‰-ßƒ D≠m-°p-∂p. {ItaW

Cu tlm¿tam-Wp-I-fpsS Afhv h¿≤n-°p-Ibpw {Km^n-b≥ t^mfn-°n-fn¬ \n∂v Cukv{S-P≥

F∂ tlm¿tam¨ {khn-°-s∏-Sp-Ibpw sNøp∂p.

3) Hmhp-te-‰dn t^kv

B¿Ø-h-N-{I-Øns‚ at≤y (14-̨ mw Znh-kw) tlm¿tam-Wp-I-fpsS Afhv D®-ÿm-bn-

se-Øp-∂p. CXns\ F¬.-F-®v sk¿Pv F∂p]d-bp-∂p. CXp-aqew {Km^n-b≥ t^mfn-°nƒ XI-

cp-Ibpw Hmhp-te-j≥ \S-°p-I-bpw- sN-øp-∂p.

4) eq´nb¬ t^kv

Cu L -́Øn¬ {Km^n-b≥ t^mfn-°n-fns‚ XI¿∂-̀ mKw tIm¿∏kv eq´n-b-ambn

amdp-∂p. F≥tSm-sa-{Sn-b-Øns‚ ]cn-]m-e-\-Øn\v Bh-iy-amb t{]mP-Ão-tdm¨ tlm¿tam¨

tIm¿∏kv eq´n-bw-{k-hn-∏n-°p-∂p. Cßs\ ]p\¿\n¿Ωn-°-s∏´ F≥tSm-sa-{Snbw ssktKm-́ ns\

Dd-∏n-°p-hm-\pw, K¿`m-h-ÿ-bn-ep≈ a‰v {]h¿Ø-\-ßƒ°pw AXym-h-iy-am-Wv. C{]-Imcw

B¿Ø-h-N{Iw \ne-bv°p-Ibpw K¿`ÿ {`qWw hf-cp-Ibpw sNøpw.

s^¿´n-sse-tk-j≥ (_oP-k-¶-e\w)

ssewKnI _‘-Øn¬ G¿s∏-Sp-tºmƒ ]pcpj ssewKnI Ah-b-h-Øn¬ \n∂pw

]pd-Øp-h-cp∂ kvt]wkv tbm\n-bn¬ \nt£-]n-°-s∏-Sp-∂p. CXns\ C≥sk-an-t\-j≥ F∂p
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]d-bp-∂p. Ne-\-ti-jn-bp≈ _oP-ßƒ Hhn-U-IvSnse CXvakpw Bw]p-ebpw tbmPn-°p∂

`mKØv FØn-t®-cp-tºmƒ, Hmh-dn-bn¬ \n∂pw FØn-t®-cp∂ sk°-≠dn Du-sk-‰p-ambn kwtbm-

Pn-°p-∂p. Cu {]{In-bsb s^¿´n-sse-tk-j≥ F∂p ]d-bp-∂p. s^¿´n-sse-tk-j≥ \S°p-

tºmƒ sk°-≠dn Dussk-‰n¬ cmk-am-‰-ßƒ hcn-Ibpw IqSp-X¬ kvt]wkv {]th-in-°p-∂Xv

XS-bp-Ibpw sNøp-∂p. s^¿´n-sse-tk-js‚ ̂ e-ambn sk°-≠dn Du-ssk‰v antbm-kn-kns‚

c≠mw hn -̀P\w ]q¿Øo-I-cn-°p-Ibpw c≠p hyXykvX tImi-ßƒ (h-enb Hmhhpw sNdnb

sk°‚ v t]fm¿ t_mUn-bpw) cq]-s∏-Sp-Ibpw sNøp-∂p. Cu ka-bØv kvt]wans‚ \yq¢n-

bkpw Hmh-Øns‚ \yq¢n-bkpw IqSn tN¿∂v 46 t{Ima-tkm-ap-I-fp≈ ssktKm v́ cq]w sIm≈p-

∂p.

enwK \n¿Æbw

kv{XoI-fpsS enwK-\n¿Æb t{Imtam-tkm-ap-Iƒ X X Dw ]pcp-j-∑m-cn-teXv X Y Dw

BIp∂p. AXp-sIm≠v kv{XoI-fnse Hmhw cq]-s∏-Sp-tºmƒ X t{Ima-tkmapw ]pcpj∑m-cn¬

50 iX-am\w kvt]ap-I-fn¬ X  t{Imtam-tkmapw tijn® 50 iX-am\w Y t{Imtamtkm-ap-I-fp-am-

Wv. AXn-\m¬ ]pcp-j-∑m-cnse X t{Imtam-tkm-ap≈ kvt]w s^¿´n-ssekv sNbvXm¬ X X

ssktKm´pw Y t{Imtamtkm-ap≈ kvt]w s^¿´n-ssekv sNbvXm¬ X Y ssktKm´pw BWv

D≠m-Ip-∂-Xv. X X ssktKm´v hf¿∂v s]¨Ip™pw X Y hf¿∂v B¨Ip™pw D≠m-Ip-∂p.

Ip™ns‚ enwKw \n¿Æ-bn-°p-∂-Xn¬ kvt]ans‚ t{Imtamtkmw LS-\-bmWv {][m\ ]¶v

hln-°p-∂-Xv. F∂m¬ s]¨Ip-™p-ßƒ°v P∑w \¬Ip-∂-Xn-\m¬ AΩ-am¿ ]gn-Nm-c-s∏-Sp-

∂p≠v.

Cwπm-t‚-j≥

ssktKm´v Hmhn-U-IvSn-eqsS IS∂p t]mIp-tºmƒ, XpS-sc-bp≈ ssat‰m-kn-kn\p

hnt[-b-am-Ip-∂p. Cu {]{In-bsb ¢othPv F∂p ]d-bp-∂p. CXns‚ ^e-ambn D≠m-Ip∂

tImi-ßsf ªmtÃm-an-tbgvkv F∂p hnfn-°p-∂p. 8 apX¬ 16 hsc-bp≈ ªmtÃm-an-tb-gvkns‚

tImi-k-aq-l-Øns\ tamdpe F∂pw ]n∂oSv ªmtÃm-an-tbgvkv ]p\x-{I-ao-I-cn®Xns\ ªmtÃm-

knÃv AYhm ªmÃpe F∂pw hnfn-°p-∂p. ªmtÃm-kn-Ãnse ]pdw-]m-fn°v t{Smt^m-ªmÃv

F∂pw D≈n-ep≈ tImi-k-aq-lsØ C∂¿sk¬amkv F∂pw hnfn-°p-∂p.

]n∂oSv t{Smt^m-ªmÃv bq{S-knse F≥sUm-sa-{Sn-b-Øn¬ Dd-bv°p-I-bpw, C∂¿

sk¬amkv {`qW-ambn cq]m-¥-c-s∏-Sp-Ibpw sNøpw.

Fw{_n-tbm-WnIv Uh-e-∏vsa‚ v ({`q-W-Øns‚ hnIm-kw)

t{Smt^m-ªm-Ãn¬ \n∂pw hnc-ep-Iƒ t]mse-bp≈ ̀ mK-ßƒ F≥sUm-sa-{Sn-b-Øn-

te°v Bgv∂n-d-ßp-∂p. Chsb tImdn-tbm-WnIv hn√-kp-Iƒ -F∂p ]d-bp-∂p. Ch-bn¬ c‡-

°p-g-ep-Iƒ cq]w-sIm-≈p-∂p. ]n∂oSv CXv hnI-kn®v πmk‚ cq]w-sIm-≈p-∂p.

πmk‚-bpsS [¿Ω-ßƒ

1) HmIvkn-P\pw t]mj-I-ßfpw {`qW-Øn-se-Øn-°p-∂p.

2) Im¿_¨ssU HmIvsskUpw hnk¿Py hkvXp-°fpw {`qW-Øn¬ \n∂pw ]pdw
  X≈p-∂p.
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3) Hcp F≥tUm-ss{I≥ •m≥≠mbn {]h¿Øn-®v, lyqa≥ tImdn-tbm-WnIv
tKmWmtUm t{Sm∏n≥ (hCG) lyqa≥ πmk‚¬ emIvtSm-P≥ (hPL) Cukv{S-P≥, t{]mP-Ão-tdm¨

F∂o tlm¿tam-Wp-Iƒ DZv∏m-Zn-∏n-°p-∂p.

K¿ -̀Im-eØv At\I tlm¿tam-Wp-Iƒ D¬∏m-Zn-∏n-°p-∂p-≠v. Cukv-{S-P≥, t{]mP-

Ão-tdm¨, tIm¿´n-tkmƒ, t{]mem-IvSn≥, ssXtdm-Ivkn≥ F∂o tlm¿tam-Wp-Iƒ {`qW-Øns‚

hf¿®bv°pw amXm-hns‚ D]m-]-N-b-{]-h¿Ø-\-ßƒ°pw AXy-¥m-t]-£n-X-am-Wv.

{`qWw hf¿® {]m]n-°p-tºmƒ C∂¿ssk¬am-kn¬ \n∂pw FIvtkmtUw F∂

_mly-]m-fnbpw F≥tUmtUw F∂ B¥-c-]m-fnbpw cq]-s∏-Sp-∂p. ]n∂oSv aotkmtUw F∂

a≤y-]m-fnbpw D≠m-Ip-∂p. Cu ]mfn-I-fn¬ \n∂pw hnhn-[-Xcw ‰njyp-Ifpw Ah-bn¬ \n∂v

Ah-b-h-ßfpw cq]-s∏-Sp-∂p. C∂¿sk¬ amknse Nne tImi-ßsf sÃwsk¬ F∂p hnfn-

°p-∂p. Chbv°v F√m-Øcw Ah-b-h-ß-fmbpw cq]-s∏-Sm≥ Ign-hp-≠v.

]m¿®p-dn-j≥ ({]-k-hw)

a\p-jys‚ K¿ -̀Imew 9 amk-am-Wv. K¿`ÿ inip-hns\ bq{S-kn¬ \n∂pw ]pdw-¥-

≈p∂ {]{In-bsb ]m¿®p-dn-j≥ F∂p ]d-bp-∂p. ]q¿Æ-h-f¿® FØnb K¿`ÿ iniphpw,

πmk-s‚bpw bq{S-kns‚ kt¶m-N-Øn-\p≈ D±o-]-\-ßƒ D≠m-°p-∂p. CXn-s\ ^o‰¬ CP-

£≥ dn v̂f-Ivkv F∂p ]d-bp-∂p. CXns‚ ̂ e-ambn HmIvkn-t‰m-kn≥ F∂ tlm¿tam¨ ]pd-

s∏-Sp-hn-°p-I-bpw, AXn-i-‡-amb bq{S-kns‚ kt¶m-N-Øm¬ inip-tbm-\n-bn-eqsS ]pdØp hcn-

Ibpw sNøp-∂p.

{]k-h-Øn-\p-tijw kv{XoIfpsS kvX\-ß-fn¬ LS-\m-am‰w D≠m-Ip-Ibpw ape-

∏m-ens‚ D¬∏m-Z\w Bcw-̀ n-°p-Ibpw sNøp-∂p. Cu{]-{In-bsb emIvtS-j≥ F∂p hnfn-°p∂p.

BZy-\m-fp-I-fn¬ D≠m-Ip∂ ape-∏m-ens\ sImtfm-kv{Sw F∂p ]d-bp-∂p. CXn¬ \h-Pm-X-in-

ip-hn\v tcmK-{]-Xn-tcm[ i‡n \¬Ip∂ B‚n-t_m-Uokv AS-ßn-bn-cn-°p-∂p. AXn-\m¬

inip-hns‚ Btcm-Ky-I-c-amb hf¿®bv°v ape-bq-́ ¬ Bh-iy-am-Wv.

{`qW-h-f¿®-bpsS hnhn[ L -́ßƒ

1. H∂mw amkw Ah-km-\n-°p-tºmƒ lrZ-b-an-Sn∏v Bcw-̀ n-°p∂p

2. c≠mw amkw Ah-km-\n-°p-tºmƒ ssI Im-ep-Ifpw hnc-ep-Ifpw hf-cp-∂p.

3. ]{¥≠v BgvN-Iƒ Ign-bp-tºmƒ F√m {][m-\-s∏´ Ah-bh hyh-ÿ-Ifpw

cq]-s∏-Sp-∂p.

4. A©mw amk-Øn¬ BZy-N-e-\-ßfpw Xe-ap-Snbpw cq]-s∏Spw

5. 24 BgvN-Iƒ Ign-bp-tºmƒ arZp-tcm-a-ßfpw I¨]o-en-Ifpw cq]-s∏-Sp-Ibpw

I¨t]m-f-Iƒ th¿Xn-cn-bp-Ibpw sNøpw.

6. 9˛mw amkw ]q¿Æ- h-f¿® {]m]n-°p-∂p.

dos{]m-U-IvSohv sl¬Øv ({]-P-\-\m-tcm-Kyw)

{]Xyp¬∏m-Z-\-Øns‚ F√m Xe-ß-fn-ep-ap-≈, imco-cn-I-hpw, sshIm-cn-I-hpw,

kz`m-h-]-c-hpw, kmaq-lnI ]c-hp-amb kpÿn-XnsbbmWv {]P-\-\m-tcmKyw F∂p
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]d-bp-∂-Xv.

CXv Hcp kmaq-lnI e£y-am°n {]h¿Øn® temI-Ønse BZy-cm-Py-amWv `mc-Xw.

IpSpw-_m-kq-{XWw F∂ t]cn¬ Adn-b-s∏-Sp∂ Cu ]≤-Xn-bn¬ G‰hpw sa®-s∏-́ -

XmWv dos{]m-U-IvSohv B‚ v ssN¬Uv sl¬Øv sIb¿ (RCH) F∂ ]≤-Xn.

Ime-L-́ -ßƒ°-\p-k-cn-®p≈ ]pXnb X{¥-ßfpw kmt¶-XnI hnZy-Ifpw

\S-∏m-°p-∂-Xn-eqsS P\-ßƒ°v Imcy-£-a-amb {i≤bpw ]cn-]m-e-\hpw e`n-®p.

F∂m¬ Bav\ntbm sk‚-knkv ({`q-W-Øn\v Np‰p-ap≈ Bwan-\n-tbm-́ nIv

{ZmhIØnse t{Ima-tkm-ap- Isf \nco-£n®v enwKw \n¿Æ-bn-°p∂ coXn) t]mse-

bp≈ kmt¶-XnI hnZy-Iƒ Zpcp-]-tbmKw sNøp-∂Xv \ntcm-[n-®-Xn-eqsS

s]¨{`qW lXy-Iƒ \nb-{¥n-°p-hm≥ km[n-®Xv henb Imcy-am-Wv.

t]m∏p-te-j≥ FIvtkm-tπm-j≥ (P-\-kwJym hnkvt^m-S-\w)

anI® Btcm-Ky-kw-c-£W {]h¿Ø-\-ß-fp-sS-bpw, PohnX \ne-hmcw

sa®-s∏´Xns‚bpw ^e-ambn P\-kw-Jy-bn¬ D≠mb A¤p-X-]q¿∆-amb hf¿®-sb-

bmWv t]m∏p-te-j≥ FIvtkm-tπm-j≥ F∂p ]d-bp-∂-Xv. amXrac-W-\n-c°v, inip-

a-c-W-\n-c°v F∂n-h-bnse {Iam-\p-K-X-amb Ipd-hv, {]Xyp-ev]m-Z-\-£-a-X-bp-≈-h-cpsS

FÆ-Øn-ep-≠mb h¿≤-\-hv, tcmK-ßsf \nb-{¥-W-hn-t[-b-am-°p-hm≥ km[n-®-Xv,

Irjn-bn-ep-≠mb ]ptcm-KXnaqe-ap≈ `£W]Zm¿∞-ß-fpsS e`yX F∂nhbmWv

Cu h¿≤-\-hn\p Imc-Ww.

Cu {]iv\w adn-I-S-°p-∂-Xn-\p≈ G‰hpw \√ am¿Kw P\-\-\n-c°v Ipd-bv°pI

F∂p-≈-Xm-Wv. CXn-\mbn hnhn[ Xc-Øn-ep≈ K¿ -̀\n-tcm-[\ am¿K-ßƒ kzoI-cn-

°p-I-bpw, AXv ^e-{]-Z-ambn \S-∏n-em-°p-Ibpw thWw.

K¿`-\n-tcm-[\ am¿§-ßƒ

1. \m®p-d¬ satØUvkv ({]-Ir-Xn-ZØ am¿Kßƒ)

2. _mcn-b¿ satØUvkv (X-S  am¿Kßƒ)

3. C‚dm bq‰-ssd≥ Unssh-kkv (K¿`m-i-bm-¥c hkvXp-°ƒ)

4. Hmd¬ tIm¨{Sm-sk-]v‰ohvkv (K¿ -̀\n-tcm-[\ Kpfn-I-Iƒ)

5. C≥PIvj≥kpw Cwπm‚kpw (Ip-Øn-sh-bv]p-Iƒ, \nth-inX hkvXp-°ƒ)

6. k¿Pn°¬ satØUvkv (i-kv{X-{Iob am¿K-ßƒ) F∂n-h-bm-Wv.
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1. \m®p-d¬ satØUvkv ({]-Ir-Xn-ZØ am¿§-ßƒ)

s^¿´nssetk-j≥ XS-bpI F∂ XXzsØ ASn-ÿm-\-am-°n-bp≈ {]Ir-Xn-

ZØ am¿K-ßƒ aq∂p hn[-Øn-em-Wv.

a) ]ocn-tbm-UnIv A_vÃn-\≥kv: sa≥{k¬ ssk°n-fns‚ 10 apX¬ 17Znhkw

hsc Hmhp-te-j\p km[y-X-bp-≈-Xn-\m¬ Cu Znh-k-ß-fn¬ ssewKnI

_‘-Øn¬ \n∂pw hn´p \n¬°p∂ coXn-bm-Wn-Xv.

b) tImbn-‰kv C≥s‚-d-]v‰kv (]n≥hm-ß¬)

]pcp-j≥ CPm-°p-te-j-\p-apºv (_o-P-hn-k¿P-\w) ssewKnI _‘-

Øn¬\n∂pw ]n≥hm-ßp∂ coXn-bm-Wn-Xv.

c) emIvtS-j-\¬ Aa-t\m-dnb (ap-e-bq-́ ¬ ImesØ B¿Øh hncm-aw)

{]k-hsØ XpS¿∂v ape-∏m¬ D¬∏m-Z\w \S-°p-∂-Xn-\m¬ Hmhp-te-j-

\pw, sa\kv{S¬ ssk°nfpw D≠m-Ip-I-bn-√. Bb-Xn-\m¬ {]k-h-Øn\p-

tijw Bdp-amkw hsc K¿ -̀[m-cWw XS -s∏-Sp-∂p.

2. _mcn-b¿ satØUvkv (X-Sk am¿K-ßƒ)

Nne hkvXp-°-fpsS klm-b-Øm¬ s^¿´n-sse-tk-j≥ XS- -s∏-Sp-Øp∂

coXn-bm-Wn-Xv. ]pcp-j-∑m¿°pw kv{XoIƒ°pw D]-tbm-Kn-°p-hm≥ km[n-°p∂

K¿` \ntcm-[\ Dd-I-fmWv CXn-\p-]-tbm-Kn-°p-∂-Xv. Ub-{^w, sk¿hn-°¬

Iym]p-Iƒ, hmƒ´p-Iƒ F∂nh kv{Xo-Iƒ°v D]-tbm-Kn-°m-hp∂ K¿ -̀\n-tcm[\

am¿K-ß-fm-Wv.

3. C≥{Sm-bq-‰-ssd≥ Unssh-kkv (K¿`m-i-bm-¥c hkvXp-°ƒ (IUDs) Ch

e`y-am-Ip-∂Xv aq∂v Xc-Øn-em-Wv.

1. {kh-ßƒ D¬]m-Zn-∏n-°m-Øh (en-∏kv eq∏v)

2. sNºv {khn-∏n-°p-∂h (tIm-∏¿Sn, tIm∏¿ 7, aƒ´n-temUv 375)

3. tlm¿tam¨ {khn-∏n-°p-∂h (t{]m-PÃm tk¿´v, LNG 20)

4. Hmd¬ tIm¨{Sm-sk-]v‰nhvkv (K¿ -̀\n-tcm-[\ Kpfn-I-Iƒ)

t{]mP-tÃm-P\pw Cukv{S-P\pw tN¿∂ Kpfn-I-Iƒ K¿ -̀\n-tcm-[-\-Øn\v D]tbm-

Kn-°p-∂p. Ch Hmhp-te-j-\pw, Cwπm-t‚-j\pw XS- -s∏-Sp-Øp-∂-Xn-t\m-sSm∏w

kvt]ans‚ {]th-i\w XS-bp-Ibpw sNøp-∂p.

5. C≥PIvj\pw Cwπm‚pw

t{]mP-tÃm-P≥, Cukv{S-P≥ F∂nh tN¿∂ IpØn-sh-bv]p-Iƒ Xz°n\-Snbn¬

\nt£-]n-°p∂ \nth-inX hkvXp-°ƒ F∂n-hsb ASn-b-¥nc am¿K-ß-fmbn

D]-tbm-Kn-°mw.

8
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6. k¿Pn-°¬ satØUvkv (i-kv{X-{Inb am¿K-ßƒ)

]pcp-j-h-‘yw-I-cW ikv{X-{In-bsb hmk-IvSan F∂pw kv{Xoh-‘yw-I-cW

coXnsb Syqs_-IvSan F∂pw hnfn-°p-∂p.

hmk-IvS-a-bn¬ s‰Ãn-ep-≠m-°p∂ Hcp sNdp-ap-dn-hn-eqsS hmkvsU-̂ -d≥kns‚

Hcp sNdp`mKw apdn-®p-am-‰p-∂p. CXp-t]mse Syp_-IvS-an-bn¬ DZ-cm-i-b-Øn¬ D≠m-

Ip∂ Hcp sNdnb apdn-hn-eqsS Hhn-S-Ivkns‚ sNdp-̀ mKw apdn-®p-am-‰p-∂p. Cu coXnhfsc-

-̂e{]-Z-am-Wv. F∂m¬ K¿ -̀[m-c-W-tijn XncnsI e`n-°p-I-bn-√.

skIvjyen {Sm≥kn-an-‰Uv Unko-kkv (ssew-KnI ]I¿® hym[n-Iƒ)

ssewKnI _‘-Øn-eqsS ]I-cp∂ tcmK-ß-sfbpw AWp-_m-[-sb-bp-amWv

ssewKnI tcmK-ßƒ F∂p ]d-bp-∂-Xv. tKmtW-dn-b, kn^n-en-kv, Pss\-‰¬ sl¿∏n-

kv, ¢man-Un-bm-kn-kv, Pss\-‰¬ hm¿´vkv ss{St°m tamWn-bm-kn-kv, sl∏-ss‰-‰n-kv-

˛_n FbnUvkv F∂n-h-bmWv km[m-cW ssewKnI tcmK-ßƒ.

ssewKnI tcmK-ßƒ {]Xn-tcm-[n-°p∂ hn[w

1. Ahn-lnX ssewKnI _‘w, A]-cn-Nn-X-cp-am-bp≈ _‘w Hgn-hm-°pI

2. K¿ -̀\n-tcm-[\ Dd-Iƒ D]-tbm-Kn-°pI

3. AWp-_m[ kwi-b-ap-s≠-¶n¬, tcmK-\n¿W-bhpw NnIn-’bpw \S-Øp-∂-Xn-

\mbn tUmIvSsd kao-]n-°p-I.

C≥s^¿´n-en‰n (h-‘y-X)

Zº-Xn-Iƒ°v Ip´n-I-fp-≠m-ImØ Ah-ÿsb C≥s^¿´n-en‰n F∂p hnfn-

°p-∂p. Cß-s\-bp≈ Zº-Xn-Iƒ°v Akn-ÃUv dos{]m-U-IvSohv sSIvt\m-fPn F∂

kmt¶-XnI hnZy D]-tbm-Kn®v {]Xyp-ev]m-Z\w \S-Øp-hm≥ km[n-°pw.

1. sSÃv {Sq_v t__n t{]m{Kmw (C≥hnt{Sm s^¿´n-sse-tk-j≥ IVF)

]co-jW ime-bn¬ _nP-kw-tbmKw \SØn {`qW-am‰w \S-Øp-∂ -co-Xn-bmWnXv.

(Fw-{_ntbm {Sm≥kv^¿)

2. ssktKm´v C≥{Sm-̂ m-tem-∏n-b≥ {Sm≥kv^¿ (ZIFT)

`¿Øm-hn¬\nt∂m ZmXm-hn¬\nt∂m tiJ-cn-°p∂ kvt]wkpw`mcybn¬\nt∂m

ZmXm-hn¬\nt∂m kzoI-cn-°p∂ Hmhhpw D]-tbm-Kn®v ico-c-Ønse kam\

Ah-ÿ-bn¬ ]co-j-W-im-e-bn¬ ssktKm´v \n¿Ωn®v Hhn-U-IvSn¬ \nt£-]n-

°p∂ coXn-bm-Wn-Xv.

9
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3. C≥{Sm-bq-‰-ssd≥ {Sm≥kv^¿ (IUT)

]co-j-W-im-e-bn¬ \n¿Ωn-°-s∏´ 8 ªmtÃm-an-b-dp-I-fp≈ {`qWsØ bq{S-kn-

te°v am‰p∂ {]{Io-b-bm-Wn-Xv.

4. Kmta‰v C≥{Sm-̂ m-tem-∏n-b≥ {Sm≥kv^¿ (GIFT)

Hmhp-te-j\p km[n-°mØ, F∂m¬ _oP-kw-tbm-K-Øn\pw XpS¿∂p≈

hnIm-k-Øn\pw Ign-hp≈ kv{Xobn-te°v as‰mcp ZmXm-hn¬\n∂pw tiJ-cn®

H m h w

am‰p-∂-Xn-s\-bmWv GIFT F∂p hnfn-°p-∂-Xv.

5. C≥{Smsskt‰m-πm-kvanIv kvt]w C≥PIvj≥ (ICSI)

Hmhm-bn-tebv°v t\cn´v kvt]w IS-Øn-hn-Sp∂ {]{In-b-bm-Wn-Xv.

6. B¿´n-̂ n-jy¬ C≥k-an-t\-j≥ (AI)

]pcp-j\v kvt]w \nt£-]n-°m≥ Ign-bmsX hcp-tºmtgm kvt]w Iu≠v Ipdbp-

tºmgm ]cn-K-Wn-°p∂ coXn-bm-Wn-Xv.

_tbm-ssU-th-gvkn‰n (ssPh sshhn-[yw)

ssPhn-I-L-S-\-bpsS F√m-X-e-ß-fn-ep-ap≈ kwbp‡ sshhn-[ysØ ssPh-ssh-hn[yw

F∂p-hn-fn-°p-∂p. CXv aq∂p-X-e-ß-fn¬ ImWp-∂p. P\n-XI sshhn-[yw, kv]ojnkv sshhn[yw

Ct°m-f-Pn-°¬ sshhn-[yw.

]mt‰¨kv Hm^v _tbm-ssU-th-gvkn‰n

1. em‰n-‰yq-Un-\¬ t{KUn-b‚ v

`qa≤ytcJ-bn¬ \n∂v {[qh-ß-fn-tebv°p t]mIp-t¥mdpw kv]ojo-kp-I-fpsS sshhn[yw

Ipd-™p-Ip-d™p hcp-∂p. CXn\p ImcWw t{Sm∏n-°¬ {]tZ-i-ßƒ e£-°-W-°n\p h¿j-

ß-fmbn bmsXmcp Imem-hÿm hyXn-bm-\-ß-fp-an-√msX XpS-cp-∂p. AXp-sIm≠v Pohn-h¿§-

Øns‚ ]cn-Wm-a-Øn-\pw, ]pXnb h¿K-ßfpsS Bhn¿`m-h-Øn\pw Imc-W-am-bn-Øo¿∂p.

F∂m¬ s‰wtª‰v {]tZ-i-ß-fn¬ ]≠p ImeØv XpS¿®-bmb lna-]mX-Øn\p Imc-W-am-Ip-I-

bpw, Pohn-h¿K-ß-fpsS ]cn-Wmaw kw -̀hn-°m-Xn-cn-°p-Ibpw sNbvXn-́ p-≠v.

t{Sm∏n-°¬ {]mtZ-i-ß-fn¬ ÿnc-amb ]cn-ÿn-Xnbpw Imem-hÿm hyXn-bm-\-ßfpw

ssPh-ssh-hn-[y-Øn-te°p \bn-°p-∂p. F∂m¬ s‰wtª‰v {]mtZ-i-ß-fn¬ {]h-N-\m-Xo-X-amb

]cn-ÿn-Xn-bpw, Imem-hÿm hyXn-bm-\-ßfpw ssPh-ssh-hn-[ysØ {]Xn-Iq-e-ambn _m[n-®p.

t{Sm∏n-°¬ {]tZ-i-ß-fn¬ IqSp-X¬ kqcy-{]-Imiw e`n-°p-∂-Xn-\m¬ D¬∏m-Z\w h¿≤n-

°p-hm≥ CS-bm-Ip-Ibpw AXv ssPh-ssh-hn-[y-Øn-te°p \bn-°p-Ibpw sNbvXp. F∂m¬

sSwtª‰v {]tZ-i-ß-fn¬ kqcy-{]-Im-i-Øns‚ e`yX Ipd-hm-Wv.

2. kv]oSokv ˛ Gcnbm dnte-j≥jn∏v
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`ua-im-kv{X-⁄-\mb Ae-Ivkm-≠¿ t^m¨ lwt_mƒ v́ \S-Ønb ]T-\-ß-fn¬ \n∂v

Hcp {]tZ-i-Øns‚ `qhn-kvXrXn IqSp-∂-X-\p-k-cn®v Pohn-h¿§-ß-fpsS kº∂-Xbpw h¿≤n-

°p∂p F∂mWv. CXv Hcp {Km^n¬ Nn-{Xo-I-cn-®m¬ AXv Zo¿L-N-Xp-cm-Ir-Xn-bn-ep≈ ssl∏¿

t_mf Bbn-cn-°pw. CXns‚ ka-hmIyw Logs = Log C + Z Log A F∂m-Wv. S=Pohn-k-º-∂-X,

A=Gcnb, Z=tcJ-bpsS Ncnhv C=YC‚¿sk]v‰v.

ssPh sshhn[y \mi-Øns‚ Imc-W-ßƒ

\mep {][m-\-Im-c-W-ßƒ ssPh-ssh-hn-[ysØ \mi-Øn-tebv°p X≈n-hn-Sp-∂p. Chsb

Cuhnƒ Izm¿´‰v F∂-dn-b-s∏-Sp-∂p.

1. lm_n-‰m‰v temkpw {^ms‹-t‚-j\pw (B-hm-k-\m-ihpw hn -̀P-\-hpw)

h\-\-io-I-c-Ww, NXp-∏p-\new \nI-Ø¬, ag-°m-Sp-I-fpsS \miw F∂nh lm_n-‰m‰v

temkn\p Imc-W-am-Ip-∂p. h\-a-t≤y-bp≈ tdmUp-\n¿am-Ww, sI´n-S-\n¿ΩmWw F∂nh {^ms‹-

t‚-j\p Imc-W-am-Ip-∂p.

2. Hmh¿ FIvkvtπm-bn-t‰-j≥ (A-an-X-Nq-j-Ww)

a\p-jy≥ Xs‚ Bh-iy-ßƒ°v {]Ir-Xnsb B{i-bn-°p-∂p. F∂m¬ Bhiyw AXym-

{K-l-Øn\p hgn-am-dn-b-t∏mƒ AXv {]-IrXn hn -̀h-ß-fpsS Aan-X-Nq-j-W-Øn\p Imc-W-am-bn-

Øo¿∂p. Aan-X-amb th -́bm-S¬, a’-_-‘-\w, h\-\-io-I-cWw F∂nh DZm-l-c-W-ß-fmWv.

3. Gen-b≥ kv]ojokv C≥-th-j≥ (A\y-tZ-i -Po-hn-I-fpsS A[n-\n-thiw)

BZy-tZ-i-ß-fn¬ \n∂p≈ Pohn-Iƒ a\x-]q¿∆-amtbm bmZr-›n-I-amtbm \ΩpsS Bhm-

ÿ-ß-fn¬ FØp-tºmƒ AXv Xt±-iob Pohn-h¿K-ß-fpsS \mi-Øn\p Imc-W-am-Ip-∂p. DZm:

B{^n-°-bn¬ \n∂pw h∂ ]mb¬, Ipf-hmg \ΩpsS Pem-i-b-ß-fn¬ ISpØ ]cn-ÿn-XnI

{]iv\-ßƒ D≠m-Ip-∂p-≠v. a’y-Ir-jn°v hym]-I-ambn D]-tbm-Kn® B{^n-°≥ apin \Zn-I-

fnse a’y-ß-fpsS \ne-\n¬∏n\v ̀ oj-Wn-bm-Wv.

4. tImF-IvÃnw-Kvj≥ (k-l-hw-i-\m-iw)

Hcp Pohn-h¿Kw hwi-\miw t\cn-Sp-tºmƒ B h¿K-hp-ambn t\cn´v _‘-ap≈ as‰mcp

kky-h¿K-tam, P¥p-h¿Ktam hwi-\m-i-Øn-\n-c-bm-Ip-∂p. DZm. ]cm-Kn-Iƒ \in-°p-tºmƒ kky-

ßfpw \in-°p-∂p.

ssPh -ssh-hn[y kwc-£Ww

Bhmk hyh-ÿsb kwc-£n-°p-hm≥ c≠p-am¿K-ß-fmWv D≈-Xv.

1. C≥kn-‰p-I¨k¿th-j≥ (X¬ÿe kwc-£-Ww)

Pohn-h¿§-sØtbm kky-h¿§-sØtbm AXp hf-cp∂ ÿeØp Xs∂ kwc-£n-°p-

∂-Xn\v Bh-iy-amb \nb-a-\n¿amWw \S-Øn, kwc-£nX taJ-e-bm°n {]Jym-]n-°p-∂-Xns\

C≥kn-‰p-I¨k¿th-j≥ F∂p ]d-bp-∂p. Hcp-Po-hn-h¿§w Hcp {]tXy-I-ÿ-e-Øp-am{Xw hkn-

°p-Ibpw as‰mcp ÿeØpw ImW-s∏-Sm-Xn-cn-°bpw sNøp∂ {]Xn-̀ m-k-amWv F≥U-ankw (X-

t±-io-b-X). B{]-tZ-isØ tlm v́kvt]m v́ F∂p ]d-bp-∂p. temI-Øn¬ 34 tlm v́kvt]m-́ p-Ifp≠v.
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]›-an-L-´w, {ioe-¶, Ct¥m-_¿Ω, lnam-ebw F∂n --h-bmWv \ΩpsS {]tZ-isØ

tlm´vkvt]m¿´p-Iƒ. CXp IqSmsX _tbm-kv^n-b¿ dnk¿hp-Iƒ, tZio-tbm-Zym-\-ßƒ, h\y

Pohn-k-t¶-X-ßƒ F∂n-h-bmWv \nbaw aqew kwc-£n-®n-cn-°p-∂-Xv.

2. FIvkvkn‰p I¨k¿th-j≥ (_-ln¿ÿe kwc-£-Ww)

Cu kwhn-[m-\-Øn¬, hwi-\m-i-̀ o-jWn t\cn-Sp∂ P¥p-°-sfbpw kky-ß-sfbpw Ah-

bpsS Bhm-k-Øn¬ \n∂p {]tXyI kwc-£n-X-Np-‰p-]m-Sp-I-fn¬ am‰n-∏m¿∏n-®p, {]tXy-I-{i≤

\¬In kwc-£n-°p-∂p. DZm. arK-im-e-Iƒ, s_m´mWn-°¬ Km¿U-\p-Iƒ, IqSmsX {Itbm-{]n-

k¿th-j≥ (A-Xn-io-X-kw-kv°-c-Ww) ‰njyqIƒ®¿, koUv_m¶v F∂n-hbpw FIvkvkn‰p

I¨k¿th-js‚ ̀ mK-am-Wv.

lyqa≥ sl¬Øv B‚ v Unkokv

BtcmKyw F∂Xv ico-c-Øn-s‚bpw a\- n-s‚bpw kpÿn-Xn-bm-Wv. CXns\ _m[n-°p-

∂-L-S-I-ß-fmWv P\n-XI sshI-ey-ßƒ, tcmK-_m-[, Pohn-X-ssien F∂n-h. icn-bmb Btcm-

Ky-]-cn-]m-e-\-Øn\v kao-Ir-Xm-lm-cw, hy‡n ipNn-Xzw, hymbmaw F∂nh Bh-iy-amWv. \ap°v

tcmKm-hÿ hcp-tºmƒ ico-c-Ønse Ah-b-h-hy-h-ÿ-I-fpsS {]h¿Ø-\-ßƒ XS- -s∏-Sp∂p

AtXm-sSm∏w ]e-X-c-Øn-ep≈ tcmK-e-£-W-ßfpw {]I-S-am-Ip-∂p. tcmK-ßsf {][m-\-ambpw

]I-cp∂ tcmK-ßƒ F∂pw ]I-cmØ tcmK-ßƒ F∂pw Xcw-Xn-cn-°mw. Hcm-fn¬ \n∂pw as‰m-

cm-fn-tebv°p ]I-cp∂ tcmK-ß-fmWv ]I¿®-hym-[n-Iƒ. ]I-cmØ tcmK-ß-fn¬ Im≥k¿ t]mep-

≈h amc-I-tcm-K-ß-fm-Wv. tcmK-ßƒs°m-∏w, aZy-Øn-s‚bpw ab-°p-a-cp-∂n-s‚bpw D]-tbmKw

Btcm-KysØ {]Xn-Iq-e-ambn _m[n-°p-∂p.

_mIvSo-cn-b, sshd-kp-Iƒ, ̂ wK-kp-Iƒ, t{]mt´m-tkm-a-Iƒ hnc-Iƒ apX-emb ]e-Xcw

tcmK-Im-cn-Iƒ a\p-jy-\n¬ tcmK-ßƒ°p Imc-W-am-Ip-∂p.

12
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Pe-tZmjw

dqs_√

sU¶n-∏\n

Nn°≥Kp-\nbm

P∏m≥ Pzcw

sshd¬ ]\n

ss‰t^m-bnUv

(k-∂n-]n-X-Pz-cw)

\yqtam-Wnb

ate-dnb
(a-e-º-\n)

aen-·‚v

ate-dnb

A a o - _ n - b m -
knkv (Un-k‚-dn)

AkvIm -c n -bm -
knkv (hn-c-i-√yw)

^nte-dn-bm-knkv
Fen -^‚ n -bm -
bnkv (a-¥v)

dnwKv thw

(h-́ -s®m-dn)

a\p-jy-cn¬ ImWp∂ km[m-cW tcmK-ßƒ

tcmKw tcmKmWp _m[n-°p∂ _m[n-°-s∏-Sp∂ tcmK
hn[w Ah-bhw e£-W-ßƒ

ssdt\m-ssh-dkv

dps_√ sshdkv

B¿t_m sshdkv

B¬^m sshdkv

^vtfhn sshdkv

C≥^vfq-h≥km
sshdkv

km¬sa-msW√

ss‰^n

kvs{S]vt‰m
tIm°-kv, lntam-
^n-e-kv, C≥^vfq-
h≥k

]vfmkvtam-Unbw
ate-dnb πm
sshhmIvkv

πm.-^m¬kn t]-dw

F‚-ao_m
lntÃm-sse-‰n°

Ak-Im-cokv
(sdu≠v thw)

hp®-td-dnb

ssat{Im kvt]mdw
ss{St°m-ss -̂‰≥
F∏n-sS¿tam-ss -̂
‰¿

aq°-S-∏v, aqs°m-en-∏v, sXm≠ thZ\,
Npa, Xe-th-Z\ £oWw sXm≠-bn¬
Ic-I-c∏v

”

”

” k‘n-th-Z\

ISp-Ø-]\n

” ISpØ ]\n, tZl th-Z\

ISpØ ]\n, £oWw, hni-∏n-√m-bva,
hb-dp-th-Z-\, ae-_-‘w, IpS-en-ep-≠m-
Ip∂ Zzmc-ßƒ

]\n, hnd-b¬, Npa, Xe-th-Z-\, Np≠p-
Ifpw \J-ßfpw \oe-\ndw BIp∂p

CS-hn-́ p-≠m-Ip∂ hnd-bepw ]\nbpw

ISp-Ø-]\n, hndb¬

DZ-c-th-Z-\, ae-_-‘w, k‘n-th-Z-\,
I^hpw c‡hpw AS-ßnb aew

B¥-cnI c‡-{km-hw, t]io-th-Z-\,
]\n, hnf¿®, IpS-ense XS w

enw^v hmln-I-fn-ep≈ ho°w aqew
Imep-Iƒ {Iam-Xo-X-ambn hÆw
shbv°p-∂p.

Xz°n-ep≈ DWßn hc≠ i¬°-
ßƒ, Xo{h-amb sNmdn-®n¬

Npa -bn¬ \n∂pw
XpΩ-en¬ \n∂pw
D≈ IWn-I-Iƒ

”

”

”

”

”

aen-\-s∏´ Blm-cw
Pew

tcmKn-bn¬ \n∂p≈
{kmhw tcmKn D]-
tbm-Kn® hkvXp-°ƒ
]¶n-Sp-∂Xv

At\-̂ n-eokv s]¨
s I m X p - I p - I ƒ
IpØp-tºmƒ

”

 hnk¿Py hkvXp-
°-fm¬ aen-\-amb
Blmcw Pew

hnk¿Py hkvXp-°-
fm¬ aen-\-amb
Pew, ]®-°-dn-Iƒ,
]g-ßƒ

IyqeIvkv s]¨
sImXp-Ip-Iƒ
IpØp-∂Xp aqew

tcmKn-bpsS hkv{X-
ß-fn¬ \n∂pw

\mknI izmk-\mfw

”

”

”

”

”

sNdp-Ip-S¬, Icƒ
kv]vfo≥

izmk-tImiw hmbp-
A-d-Iƒ

Icƒ, Nph∂
c‡m-Wp-°ƒ

”

h≥Ip-S¬

sNdp-Ip-S¬

Imep-I-fnse
enw^v Ipg-ep-Iƒ

Xz°v, \Jw Xe

13
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]I¿®-hym-[n-Iƒ XS-bp-∂-Xn\pw \nb-{¥n-°p-∂-Xn\pw Xmsg-∏-d-bp∂ am¿§-ßƒ kzoI-

cn-°m-hp-∂-Xm-Wv.

1. hy‡n-ip-NnXzw

2. ip≤-amb IpSn-sh-≈hpw ̀ £-Whpw

3. amen-\y-ß-fpw, hnk¿Py-ßfpw icn-bmbn \n¿am¿P\w sNøpI

4. Pe-kw-̀ -cn-Wn-Iƒ, Ipfßƒ, Sm¶-pIƒ AWp-hn-ap-‡-am-°pI

5. sh≈-s°-́ p-Iƒ Hgn-hm-°pI

6. HmS-I-fnepw Agp-°p-Nm-ep-I-fnepw IoS-\m-in\n Xfn-°pI F∂n-h-bmWv

CΩyq-Wn‰n (tcmK {]Xn-tcm-[w)

tcmK-Im-cn-I-fmb Pohn-Isf sNdp-Øp-\n¬°p-hm-\p≈ imco-cnI {]h¿Ø-\-ß-sf-bmWv.

CΩyq--Wn‰n AYhm tcm-K-{]-Xn-tcm-[-tijn F∂p ]d-bp--∂-Xv. CXv c≠p-X-c-Øn-ep≠v

1. Ct∂‰v CΩyq-Wn‰n (kz-̀ m-hnI {]Xn-tcm-[-ti-jn)

2. At°z¿Uv CΩyq-Wn‰n (B¿PnX {]Xn-tcm-[-ti-jn)

Ct∂‰v CΩyq-Wn‰n P∑-\m-e-̀ y-am--Ip--∂-Xm-Wv. Ch \mep-X-c-Øn-em-Wv.

1) ̂ nkn-°¬ _mcn-b¿ (`u-XnI {]Xn-_-‘-ßƒ) kvIn≥, ayq°kvkvXcw

2) ̂ nkn-tbm-f-Pn-°¬ _mcn-b¿ (Po-h-[¿Ω-]-c-amb {]Xn-_-‘-ßƒ) Dan-\o¿, IÆp-\o¿

Bam-i-b-Øn-ep≈ sslt{Um-t¢m-dnIv BknUv F∂nh.

3) sk√p-em¿ _mcn-b¿ (tIm-iob {]Xn-_-‘w) ̨  ssh‰v ªUvsk¬kv, amt{Im-t -̂Pkv

F∂nh.

4) sskt‰mssI≥ {]Xn-_-‘-ßƒ ̨  C‚¿s -̂tdm-Wp-Iƒ, ico-c-Øns‚ Db¿∂ Xm]-\ne

F∂nh.

At°z¿Uv CΩyq-Wn‰n (B¿PnX {]Xn-tcm-[-ti-jn)

tcmK-Im-cn-°\p-kr-X-ambn {]h¿Øn-°p∂ {]Xn-tcm-[-ti-jn-bmWv B¿PnX {]Xn-tcm[w.

CXv c≠p hn[-Øn-emWv {]h¿Øn-°p-∂-Xv.

1. sk¬ao-Un-tb-‰Uv CΩyq-Wn‰n- : tizX-c-‡m-Wp-°-fmb ‰n. enwt^m-ssk-‰p-I-fpsS

klm-b-Øm-emWv CXv {]h¿Øn-°p-∂-Xv.

2. lyqa-d¬ CΩyq-Wn‰n : tizX c‡m-Wp-°-fmb _n -̨enw-t^m-ssk-‰p-I-fpsS klm-b-Øm¬

\n¿Ωn°p∂ B‚n-t_m-Un-I-fpsS klm-b-Øm¬ tcmK-Im-cn-Isf \in-∏n-®mWv tcmK-{]-

Xn-tcm[ tijn t\Sp-∂-Xv.

BIvSohv CΩyq-Wn-‰nbpw ]m ohv CΩyq-Wn-‰nbpw

tcmK-Im-cn-I-ƒs°Xnsc icocw B‚n-t_m-Un-Isf \n¿Ωn-°p∂ {]{Io-b-bmWv BIvSohv

CΩyqWn‰n

tcmK-Im-cn-Isf {]Xn-tcm-[n-°p-hm≥ ap≥Iq´n Xøm-dm°nsh®n-cn-°p∂ B‚n-t_m-Un-

Iƒ t\cn´p ico-c-Øn¬ \¬Ip∂ {]{In-b-bmWv ]m ohv CΩyq-Wn-‰n.
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Ae¿Pn-Iƒ

\ΩpsS ]cn-ÿn-Xn-bn-ep≈ Nne {]tXyI hkvXp-°-tfm-Sp≈ ico-c-Øns‚ AanX {]Xn-

I-c-W-sØ-bmWv Ae¿Pn F∂p hnfn-°p-∂-Xv. Ae¿Pn Df-hm-°p∂ hkvXp-°sf Ae¿P≥

F∂p hnfn-°p-∂p. IgE hn`m-K-Øn-ep≈ B‚n-t_m-Un-I-fmWv Cu ka-bØv D¬∏m-Zn-∏n-°p-∂-

Xv.

FbvUvkv

dn t{Smssh-d-kp-Iƒ F∂ hn`m-K-Øn¬ Dƒs∏-Sp∂ HIV sshd-kp-I-fmWv Cu tcmK-

Øn\p Imc-Ww. tcmK-_m-[n-X-\mb hy‡n-bp-am-bp≈ ssewKnI _‘w hgn-tbm, tcmK-_m-[n-

X-cpsS c‡w kzoI-cn-°p-∂-Xp-h-gn-tbm, ab-°p-a-cp∂p ]¶p-sh-bv°p∂ tcmKmWp _m[n-X-

amb kqNn-Iƒ hgn-tbm, tcmK-_m-[n-X-bmb AΩ-bn¬ \n∂pw inip-hn-tet°m Cu tcmKw ]I-

cm≥ km≤y-X-bp-≠v.

Feok (ELISA) þ F≥sskw -en¶vUv CΩyq-tWm-tkm¿_‚ v At  F∂ sSÃv D]-tbm-

Kn®v FbvUvkv tcmKw \n¿Æ-bn-°mw. Cu tcmK-Øn\v ̂ e-{]-Z-amb NnIn¬k C√m-Ø-Xn-\m¬

tcmKw hcmsX {i≤n-°pI F∂-XmWv \√ am¿§w. CXn-\mbn Xmsg-∏-d-bp∂ am¿K-ßƒ kzoI-

cn-°mw.

1) c‡-_m-¶p-I-fn¬ I¿i-\-amb ]cn-tim-[-\bv°p tijw c‡w kzoI-cn-°pI

2) Bip-]-{Xn-I-fn¬ D]-tbm-K-tijw Dt]-£n-°p∂ kqNn-Ifpw kndn-©pIfpw \in-∏n-°p-I.

3) K¿` \ntcm-[\ Dd-Iƒ D]-tbm-Kn-°p-I.

4) ab-°p-a-cp-∂ns‚ D]-tbmKw \nb-{¥n-°pI F∂n-h-bm-Wv.

Iym≥k¿

a\p-jy-i-co-c-Øn¬ tImi-Øns‚ hf¿®bpw cq]m-¥-c-Whpw \nb-{¥n-®n-cn-°p-∂Xv

tIm¨SmIvSv C≥ln-_n-j≥ F∂ {]{In-b-bn-eq-sS-bm-Wv. CXns‚ ̂ e-ambn tImi-ßƒ XΩn¬

kº¿°-Øn¬ hcp-tºmƒ Ah-bpsS A\n-b-{¥n-X-amb hf¿® XS-b-s∏-Sp-∂p. F∂m¬

Iym≥k¿ tImi-ßƒ°v Cu khn-ti-jX \jvS-s∏-Sp-∂-Xns‚ ̂ e-ambn tImi-ßƒ A\n-b-

{¥n-X-ambn hf¿∂v Syqa-dp-I-fmbn amdp-∂p. {Sqa-dp-Iƒ c≠p-X-c-ap-≠v. s_\n≥ Syqa¿, aen-·‚ v

Syqa¿. Ch-bn¬ aen-·‚ v Syqa¿ Iym≥k¿ tImi-ß-fmbn amdp-∂p.

{UKv A_yqkv

tcmKm-Wp-°fpsS NnIn-’-bvs°m, \n¿W-b-Øn-s\m, \nb-{¥-W-Ønt\m th≠n D≈n¬

Ign-°p∂ Blm-c-]-Zm¿∞-a-√mØ hkvXp-hns\ {UKv AYhm saUn-kn≥ F∂p ]d-bp-∂p.

Ch tcmK-Nn-In-’-bv°p-th-≠n-b-√msX {Iam-Xo-X-ambn Ign-°p-∂-Xns\ {UKv A_yqkv F∂p

]d-bp-∂p.

{][m-\-ambpw H]n-tbm-bn-Up-Iƒ, I\m-_n-t\m-bn-Up-Iƒ sIm°m-B¬°-tem-bn-Up-Iƒ

F∂n-h-bmWv km[m-c-W-bmbn Zpcp-]-tbmKw sNø-s∏-Sp∂ ab-°p-a-cp-∂p-Iƒ. tI{µ-\m-Uo-hyq-

l-Ønepw A∂-\m-f-Ønepw ImWp∂ H]n-tbm-bnUv dnk]v‰dp-I-fn¬ kzoI-cn-°-s∏-Sp∂ ab-

°p-a-cp-∂mWv H]n-tbm-bn-Up-Iƒ. CXv t]m∏ns®-Sn-bpsS (]-∏m-h¿ skmav\n-s -̂dw) Id-bn¬

\n∂mWv th¿Xn-cn-s®-Sp-°p-∂-Xv. DZm: sltd-mbn≥, tam¿^n≥.

15
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Xe-t®m-dnse I\m-_n-t\mbvUv dnk-]v‰-dp-Isf ss_≥Up-sN-øp∂ cmk-h-kvXp-°-fmWv

I\m-_n-t\m-bn-Up-Iƒ, I\m-_n-kvks‰h F∂ sNSn-bpsS ]q¶p-e-I-fn¬ \n∂mWv Ch e`n-

°p-∂-Xv. c‡-]-cy-b-\-hy-h-ÿsb Ch kzm[o-\n-°p-∂p.

sIm°m-A¬°-tem-bnUv, Fcn-t{Xm-Ivsskew sIm°m F∂ sNSn-bn¬ \n∂mWv D¬∏m-

Zn-∏n-°p-∂-Xv. CXv tI{µ-\mUo hyqlsØ i‡-ambn D-tØ-Pn-∏n-°p-Ibpw D∑mZ Ah-ÿ-bn¬

FØn-°p-Ibpw sNøp-∂p. DZm. -sIm-t°bv≥.

16
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PRINCIPLES OF INHERITANCE AND VARIATION

{KnK¿ sa≥U-ens\ P\n-XI imkv{XimJ-bpsS ]nXmhv F∂p hnfn-°p∂p. 1856 apX¬ 1863 hsc At±lw

]bdp sNSn-I-fn¬ (Garden Pea) \S-Ønb h¿§k¶-cW (Hybridization) ]co-£-W-ß-fmWv P\n-XI

imkv{XØn\v ASn-Ød ]mIn-b-Xv.

→→→→→ ]b-dp-sN-Sn-bpsS imkv{X \maw ˛ ss]kw kmss‰hw (Pisum Sativum)

]co-£-W-ßƒ°mbn sNSn-bnse 7 kz`m-h-ßƒ At±lw \nc-Øp-∂p.

Ah : Dbcw ˛ (IqSn-bXv, Ipd-™Xv)

]pjv]-Øns‚ \ndw, ÿm\w, ]b-dns‚ BIr-Xn, \ndw, ]b¿hnØns‚ BIr-Xn, \ndw F∂nh Bbn-cp-∂p.

→→→→→ GsX-¶nepw Hcp kz`mhw am{Xw Hcp kabw ]co-£-W-Øn\p sXc-s™-Sp-Øm¬ AXns\ tamtWm

ssl{_nUv t{Imkv F∂p ]d-bp-∂p. Hcp ]co-£-W-Øn¬ Htc kabw c≠p kz`m-h-ß-fpsS t{]£Ww ]Tn-

®m¬ AXns\ ssU ssl{_nUv t{Imkv F∂pw ]d-bp-∂p.

→→→→→ P\n-XI imkv{X-Øn¬  km[m-cW D]-tbm-Kn-°p∂ hm°p-Iƒ :

^ot\mssS∏v (Phenotype) ˛ ]pdsa {]I-S-am-Ip∂ kz`mhw

Pot\m-ssS∏v  (Genotype) þ kz`m-h-Øn\p Imc-W-am-Ip∂ ̂ mIvS-dp-I-fpsS

As√¶n¬ Po\p-I-fpsS P\n-XI Ahÿ

Aeo-ep-Iƒ (Allele) ˛ Hcp ^mIvS-dns‚ hyXyÿ cq]-ßƒ: (sNSn-bpsS

Dbcw \n¿Æ-b-°p∂ ^mIvS¿ / Po\ns‚ hyXyÿ Aeo-ep-I-fmWv  T, t F∂n-h.

Cu ]co-£-W-ß-fn-eqsS sa≥U¬ Is≠-Ønb hkvXp-X-Iƒ :

1. Pohn-I-fnse Htcm kz`m-hhpw \n¿Æ-bn-°p-∂Xv ̂ mIvS-dp-Iƒ F∂ bqWn-‰p-I-fm-Wv.

2. Hcp tPmSn ^mIvS-dp-Iƒ Hcp kz`mhw \n¿Æ-b-n°p-∂p. (tPm-Sn-bn¬ H∂v ]nXm-hn¬ \n∂pw as‰m∂v amXr

Pohn-bn¬ \n∂v)

3. tPmSnbn¬ ̂ mIvS-dp-Iƒ c≠pw Hcp-t]m-ep-≈-h-bm-sW-¶n¬ AXmWv  Homozygous Ah-ÿ. tPmSn-bn¬

2 ̂ mIvS-dp-Ifpw hyXy-ÿ-am-sW-¶n¬ Heterozygous F∂pw ]d-bp-∂p.

4. Heterozygous Ah-ÿ-bn¬ Hcp ^mIvS-dns‚ kz`mhwam{Xta {]Xy-£-s∏-Sp-I-bp-≈q, (Law of

dominance) kz`mhw {]I-Sn-∏n-°p∂ ̂ mIvS-dns\ {]I-S-KpWw (Dominant) F∂pw kz`mhw {]ISw BImØ

Aeo-ens\ Kp]vXKpWw (Recessive) F∂pw ]d-bp-∂p.

Hm¿°pI Factor (Allele)  = Gene

Monohybrid Phenotypic Ratio - 3:1

Dihybrid Phenotypic ratio - 9:3:3:1

{]-IS kz`mh A]q¿ÆX (Incomplete dominance)

{]-IS kz`mhØns\m∏w Ipd®p Kp]vX kz`mhw IqSn {]Xy-£-am-Ip-∂p. dominant ̂ mIvS-dn\p Recessive

^mIvS-dns\ ]q¿Æ-ambpw XS-bm≥ Ign-bmØ Ahÿ.

DZm-l-cWw :˛ kv\m]v {UmK¨ (Antirrhinum, dog flower) Cu sNSn-bn¬ Nph∂ ]q°ƒ D≠m-Ip∂ sNSnsb
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(RR)  shÅ ]q¡Ä (rr) sNSn-bp-ambn t{Imkv sNbvXmÂ H¶mw Xe-ap-d-bnÂ (F
1
) ]n¦v \nd-apÅ sNSn-IÄ e`n-

¡p-¶p.
Incomplete Monohybrid Ration :  1: 2: 1   (1Red,  2 Pink,   1 White)

Back cross x Test cross

sNSnsb AXnsâ amXr- þk-kyhp-ambn \S-̄ p¶ t{Imkn-s\-bmWv _m¡v t{Imkv  F¶p ]d-bp-¶-Xv.

F¶mÂ  dnk-Êohv t]câp-ambn F
2 
- hns\ t{Imkv sNbvXmÂ e`n-¡p-¶-XmWv sSkväv t{Imkv . Hcp sUman-\âv

sNSn-bpsS Pnt\m-ssS v̧ a\-Ên-em-¡m³ CXv klm-bn-¡p-¶p.

Test Cross Ratio : 1:1  (Monohybrid)

c≠p Pohn-Iƒ t{Imkv sNøp-tºmƒ Ah-bpsS Kmta‰vkv (_oP-ßƒ)˛ ¬ \n∂pw D≠m-Im-\n-S--  bp≈

Pohn-I-fpsS Pot\m-ssS∏v  Is≠-Øm≥ Punnett square D]-tbm-Kn-°p-∂p. ( R. C. Punnett)

Co - dominance

Hcp kz`m-hsØ \nb-{¥n-°p∂ 2 A√o-en-Ifpw Hcp-t]mse {]I-S-am-Ip-∂p.

DZm-l-cWw : Blood Group of Man  (ABO blood groups)

Multiple Allelism : km-[m-c-W-bmbn Hcp kz`m-hsØ \nb-{¥n-°m≥ Hcp tPmSn A√o¬ (^mIvS¿) D≠m-hp-I-bp-

≈q, 2¬ IqSp-X¬ A√o-ep-Iƒ Hcp kz`mhw \nb-{¥n-®m¬ Cu Ah-ÿ-bm-Wv.  Chn-sSbpw a\p-jys‚ c‡

{Kq∏p-Iƒ DZm-l-c-W-am-Wv.

hnh-[-Xcw ªUv {Kq∏p-Iƒ D≠m-Im-\p≈ A√o-ep-I-fpsS km[yX :-̨  I F∂ ^mIvS-dns‚ A√o-ep-I-

fmWv  1A, 1B  & i. CXnÂ 1A bpw 1B bpw Co - dominance ImWn-¡p-¶p. 1Abv¡pw 1B bv¡pw recessive BWv

i.

A Group - 1A  1A , 1A  i

B - 1B 1B,  1B i

AB - 1A 1B

O - ii ← Gametes Ch-bnÂ GsX-¦nepw 2 AÃoÂ »Uv

{Kq¸p-IÄ \nÀ®-bn-¡p-¶p.

TT x tt

 T t

Tt

Tt Tt

T t T t

TT, Tt, Tt, tt
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Htc kabw 2 kz`m-h-ßsf IW-°n-se-SpØv \S-Øp∂ k¶-c-W-amWv. Dihybrid cross. DZm : Dbcw IqSnb

Nph∂ ]qhp≈ sNSnbpw Dbcw Ipd™ shfpØ sNSn-bpw. (TTRR x ttrr) CØcw t{Imknw-ßn¬ -Hmtcm kz`m-

h-Øn-t‚bpw Hmtcm ̂ mIvS¿ (Allele)  hoXw Gametes -  Â F¯p-¶p.
                                                                TtRr

        TR     Tr     tR     tr

1865 ¬ sa≥U¬ Xs‚ Is≠-Ø-ep-Iƒ ]ªnjv sNbvsX-¶nepw ]e Imc-W-ßƒ sIm≠v 1900 hsc

AXv imkv{Xtem-I-Øn\p A⁄m-X-ambn XpS¿∂p.

Chromosomal theory of inheritance

1900 ¬ Un{hnkv, tImd≥kv, sj-am¿°v F∂n-h¿ sa≥U-es‚ Is≠-Ø-ep-Iƒ ]p\¿ {]Im-i\w

sNbvXp. Sutton; T. Bovery F∂n-h-cmWv t{Imtam-tkm-a¬ Xnbdn F∂ Bibw apt∂m´v sh®-Xv. CXns‚

{][m\ `mK-ßƒ.

♦ t{Imtam-tkm-ap-Iƒ ]mc-º-cy-Øns‚ hml-I-cm-Wv.

♦ t{Imtam-tkm-ap-Ifpw Po\p-Ifpw tPmSn-I-fmbn ImW-s∏-Sp-Ibpw sa≥U¬ ]d™ ^mIvS-dp-

Isft∏mse-Xs∂ kz`mh khn-ti-j-X-Iƒ  ImWn-°p-Ibpw inherit sNøp-Ibpw sNøp-∂p. 1909 ¬ tPmsl≥k≥

F∂ imkv{X-⁄-\mWv ^mIvS-dn\p ]Icw Po≥ F∂ hm°v Ah-X-cn-∏n-®-Xv. ]n∂oSv  ‰n. F®v . tam¿K≥ F∂

Ata-cn°≥ imkv{X-⁄\pw Iq´cpw ]g-bo-®-I-fn¬ (Drosphilla  melanogstar) \S-Ønb ]co-£-W-ßƒ

t{Imtamtkmw Xnbdn  F∂ Bibw icn-sh-®p.

]g Cu®-Isf hfsc Ffp-∏-Øn¬ em_n¬ hf¿Ømw F∂Xpw PohnXN{Iw 2 BgvN sIm≠v ]q¿Æ-

am-Ip-∂p. [mcmfw k¥m-\-ßsf Dev]m-Zn-∏n-°p-∂p. B¨, s]¨ Cu®-Isf s]s´∂p Xncn-®-dn-bmw. [mcmfw

kzm`mh sshhn-[y-ßƒ ImWmw F∂Xpw t{Umtkm-̂ nesb Hcp anI® ]co-£W Pohn-bm-°p-∂p.    (Chromo-

some Number-8)

Po\p-Iƒ XΩn-ep≈ _‘hpw (Linkage) ]p\-kw-tbm-P-\hpw (Recombination)

T. H. Morgan   t{Umtkm^ne-bnse sh≈-I-Æp≈ a™, s]¨ Cu®-Isf, Nph∏p IÆp≈

{_u¨ Cu®-bp-ambn h¿§k¶-cWw (ssl{_nUv) sNbvX-t∏mƒ F^v.2 Xe-ap-d-bn¬   9: 3: 3: 1F∂ Awi-_-

‘-Øn¬ Xe-apd e`n-®n-√. Hcp t{Imtam-tkm-anse Po\p-Iƒ XΩn-ep≈ ]ckv]c _‘w, As√-¶n¬ kl-

h¿ØnXzw sIm≠m-Wn-sX∂v At±lw Is≠-Øn Cu _‘-amWv ent¶-Pv.

Po\p-Iƒ XΩn¬ AIew IqSpw-tXmdpw, Cu _‘w Ipd-bp-Ibpw Ah¿ th¿]n-cn™p t]mIm\pw

]pXnb Po≥ Iq´mbva D≠m-Ip-Ibpw sNøpw CXmWv  dotIm-ºn-t\-j≥.

Linkage ∝   distances between genes

1

c≠p Po\p-Iƒ XΩn-ep≈ ent¶Pv  % IqSn-bm¬ IqSp-X¬ k¥-Xn-Iƒ, GsX-¶nepw t]c‚-kns‚ B

{]tXyI kz`m-h-ßƒ ]q¿Æ-ambpw {]Z¿in-∏n-°pw. ent¶Pv Ipd-™m¬, c≠p t]c‚kv t‚bpw B Po\p-Iƒ

\n¿Æ-bn-°p∂ kz`mhw kwbp-‡-ambn ]pdØv ImWn-°p-∂p. (Recombination)
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Cu XXzw B¬{^Uv Ãp¿‰vh‚v (Alfred Sturtvant) Po\p-Isf  t{Imtam-tkm-an¬ am∏nwKv \S-Øm≥ D]-tbm-Kn-

°p-I-bp-≠m-bn. (Genetic Maps) Ref : Fig 5.11

  Polygenic Inheritance  (_lp-Po≥ t{]£Ww)

c≠n¬ IqSp-X¬ Po\p-Iƒ Hcp kz`m-hsØ  \nb-{¥n-°p-∂p.

DZm: a\p-jys‚ Xz°ns‚ \ndw -  ( Skin colour in Man)

3 dominant genes / allele AABBCC - darkest

3 pair recessive allele - aabbcc - lightest colour.

Pleiotropy (_lp-ap-JXzw)

Hcp Po≥ H∂n¬  IqSp-X¬ kz`m-h-ßƒ°p Imc-W-am-Ip-∂p. Ex : Phynyl alanine hydroxylase gene.

Sex Determination     (enwK\n¿Æbw)

sl≥InwKv 1891¬ FIvkv  t{Imtamtkmw Is≠-Øn. (FIvkv t_mUn)

Autosome :  imco-cnI kz`m-h-ßƒ \n¿Æ-bn-°p∂ t{Imtamtkmw, kzcq] t{Imatkmw

Sex Chromosome (enwK\n¿Æbw) :  1 tPmSn ssewKnI kz`m-h-ß-fpw, enwK \n¿Æ-bhpw. a\pjy-\n¬ 22 tPmSn

Autosomes  1tPmSn skIvkv t{Imtam-tkmapIfpw skIvkv t{Imtam-tkmw 2 Xcw. XDw YDw (FIvkv hepXv ,

ssh sNdp-Xv) a\p-jy-\n¬ kv{XoI-fn¬ t{Imtamtkmw tPmSn-Iƒ XXDw ]pcp-j-·m-cnÂ XYDw BWv.

Male hetero gamety (Male XY, Female XX

B¨ Pohn 2 Xcw ]pw_oPw (gamate) Dev∏m-Zn-∏n-°p-∂p.

a) xx  - xy type - eg: Man, drosophila

    xx- xo    type - eg : Some Insects

Female hetero gamety (Female ZW, Male ZZ)

s]¨ Pohn 2 Xcw AWvUw  (Gamate) Dev]m-Zn-̧ n-¡p-¶p. Z t{Imtamtkmw DÅXpw W t{Imtamtkmw

D≈Xpw. DZm: ]£n-Iƒ, Dc-K-ßƒ.

hetero gamety bnÂ (man) 2Xcw Gamates D≠m-°p-∂-Xn-\m¬ B¨ Pohn-bmWv  Ip´n-bpsS skIvkv  Xocp-

am-\n-°p-∂-Xv. F∂m¬ tImgn XpS-ßnb ]£n-I-fn¬ ]nS-t°m-gn-bmWv,  ap´ hncn™p hcp∂ Ip™ns‚ skIvkvv

Xocp-am-\n-°p-∂-Xv.

enwK \n¿Æbw tX\o-®-I-fn¬

s]¨ tX\o-® t{Imtamtkmw ˛ 2n þ32

B¨ tX\o® ,, ˛ (n) - 16

Meosis \p ]Icw B¨ tX\o-®-bn¬ Mitosis hgn Sperm Dev∏m-Z-n∏n-°p-∂p.

20
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_oP-k-¶-e\w (Fertilization) \S∂ ap -́Iƒ (32) 2n Bbn s]¨ tX\o-®-bm-Ip-∂p. Fertilization

\S°mØ ap -́Iƒ (n) Parthenogenesis (A\n-tjIP\\w) IqsS 16 t{Imatkmw D≈ B¨ tX\o-®-bm-Ip-∂p.

Mutation  (D¬∏-cn-h¿Ø\w)

Po\p-Iƒ, As√-¶n¬ Un. F≥. F. bpsS LS-\-bn¬ s]s -́∂p-≠m-Ip∂ am‰w, Pohn-I-fpsS kz`m-h-

Ønepw am‰w D≠m-Ip-∂p.  CXmWv  aypt -́j≥.

Genetic Disorders (P\n-XI sshI-ey-ßƒ)

Pedigree Analysis : -Hcp hy‡n-bpsS hwim-h-en-bpsS \n¿Ωm-Whpw Xe-ap-d-I-fmbn Hcp kz`m-h-Øns‚

t{]j-W-Øns‚ ]T-\-hpw.

B¬ s]¬ skIvkv hyà-aÃ

sshIeyw _m[n-̈ -hÀ

km[m-cW hnhmlw ASp¯ _Ôp-¡Ä X½n-epÅ hnhmlw

1234567
1234567
1234567
1234567
1234567
1234567
1234567
1234567

12345678
12345678
12345678
12345678
12345678
12345678
12345678

Symbols

In Pedigree chart of Mendation disorder (Text Diagram)

Parents -þÂ  affected BsW-¦nÂ  Autosome dominant (Mytonic dysrophy);  Parents -þÂ

UntkmÀUÀ CÃmsX, ASp¯ Xe-ap-d-bnÂ  AkpJw h¶mÂ Autosome recessive (Sickle cells).

P\n-XI sshI-ey-§Ä cp Xcw.(1) Mendalian disorders (2) Chromosomal disorders;  Po\p-I-

fn¬ D≠m-Ip∂ ayqt -́j-\p-IfmWv.  Mendalian disorder \p Imc-W-am-bn-Øo-cp-∂Xv.

DZm-l-cWw :

1. h¿Æm-‘X (Colour blindness)

Sex linked recessive disorder

X t{Imtam-tkm-an-ep≈ Po≥ aypt -́j≥ ImcWw ]®, Nph∏v \nd-ßƒ Xncn-®-dn-bp-∂n-√.

2. lotam-̂ oenb

CXpw Sex linked recessive disorder

X t{Imtam-tkm-an-ep≈ Po≥ aypt -́j≥ ImcWw c‡w I´]nSn-°m≥ klm-bn-°p∂ Hcp t{]m´o≥

\n¿ΩmWw \S-°p-∂n-√. AXp ImcWw apdn-hn¬ c‡w I -́bm-Ip-∂n-√. Cu c≠p Akp-J-ßfpw Heyterozygous

Ah-ÿ-bn¬ D≠m-In-√. AXp-t]mse BWp-ß-fn¬ Hcp X (Hemizygous) t{Imtamtkmw am{Xw D≈-Xp-sIm≠v

kv{XoIsf At]-£n®v ]pcp-j≥am-cn¬ IqSp-X¬ ImW-s∏-Sp-∂p.

3. Sickle - Cell Anaemia

Hmt´mtkmw ̨ ¬ D≠m-Ip∂ dnsk- ohv ayqt -́j-\mWv Imc-Ww.

21
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lotamt¥m_nsâ t]mfn-s]-]vssä-Unse 6þmw Aant\m Bkn-Umb ¥q«m-anIv  Bk-nUn\p (Glu) ]Icw

hsse³ (Val) F¶ Aant\m BknUv BIp-¶p.

mRNA bnse GAG F¶ tImUn\p ]Icw GUG Bbn Xocp-¶XmWv CXn\p ImcWw

RBC bnÂ LS-\-bnepw cq]-¯nepw  hyXymkw Dm-Ip-¶p.

4. Phenyl Ketonuria  (^nss\Â Iotäm-\q-dn-b)etonuria

Autosomal Recessive disorder ''inborn error in metabolism'' F¶-dn-b-s -̧Sp-¶p. Enzyme \nÀ½n-¡m¯Xp

ImcWw ^nss\Â Ae-\nÂ D]m-]-Nb {]hÀ¯\w \S-¡p-¶n-Ã.

5. Thalassemia (Xem-ko-anb) Autosomal Recessive disorder,  16, 11 tPmSn t{Ima-tkm-ap-I-fn¬ D≈

ayqt -́j≥ ImcWw lotamt•m_n‚, B¬^, _o‰, t]mfn-s]-]vss‰Uvkv \n¿Ωn-°-s∏-Sp-∂n-√. CXp-Im-cWw hy‡n-

Iƒ°v  lotamt•m_n≥ sshIeyw D≠mbn A\o-anb _m[n-°p-∂p. Cu P\n-XI sshI-ey-ßƒ km[m-c-W-

bmbn tlmtam-ssk-Kkv sdk-kohv Ah-ÿ-bn¬  BWv D≠m-Ip-∂-Xv.

t{Imatkmw  XIcmdp-Iƒ

1. Aneuploidy  t{Imatkmw tPmSn-bnÂ H¶p IqSp-Itbm Ipd-bp-Itbm sN¿p-¶p.

1 t{Imatkmw  IqS-nbmÂ þ ss{Stkman   (46 + 1 -- =47)

1 Ipd-ªmÂ þ tamtWm-tkman (46 -þ 1 -- =45)

2. Polyploidy

Hcp haploid set sh¨p IqSp¶p.

(2n) 46+23(n) =  Triploidy

46 + 23(n) +23 =  Tetraploidy

km[m-cW ]pcpj t{Imatkmw -þ 44A  +  XY =  46

kv{XoI-fnÂ þ 44A  +  XX =  46 (A : Autosome)

1. Klinefelter’s Syndrome :-

Trisomy of sex choromosome in male (XXY)

Cu hy‡n-Iƒ, {]Xy-ev∏m-Z\ £aX D≠m-hn-√.

kvss{XW kz`m-h-ßƒ D≠m-Ip-∂p. (Gynaecomastica)

44A  +  XXY =  47

2. Turner’s Syndrome :-

kv{XoI-fn¬, skIvkv t{Imatkmw tamtWm-tkman

{]Xy-ev∏m-Z\ £aXbn-√.

ZznXob ssewKnI kz`m-h-ßƒ ImWp-I-bn√.

44A  +  XO =  45

3. Down’s Syndrome :-

21-˛mw tPmSn Hmt´m-tkm-ans‚ ss{Stkman  þ 45A  +  XY/XX =  47

Hmt´mtkmw XI-cm-d-b-Xn-\m¬ BWnepw s]Ænepw ImW-s∏-Sp-∂p.

am\-kn-I-hpw, imco-cn-I-hp-amb hf¿®-°p-d-hv, Ipd™ IQ F∂o e£-W-ßƒ ImWmw.

sNdnb Xebpw ]IpXn Xpd∂ hmbv XpS-ßn-bh e£-W-ß-fm-Wv.
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MICROBES IN HUMAN WELFARE

(kqjva Pohn-Ifpw a\pjy t£a-̄ n\v)

♣ kqjva Pohn-IfnÂ _mIvSo-cn-b-IÄ, ̂ wK-kp-IÄ XpS-§n-bh a\p-jy\p [mcmfw {]tbm-P-\-§Ä sN¿p-

¶p.

♣ hoSp-I-fnÂ Lacto bacillus (Lactic Acid Bactia, LAB)  ]mens\ ssXcm-¡m³ D]tbm-Kn¨p hcp-

¶p. (Milk to curd)

♣ boÌv (Saccharomyces cerevisiae) amhv ]pfn-̧ n-¡m-\mbn D]-tbm-Kn-¡p-¶p. InWz\w (Fermenta-

tion) F¶ Cu {]IrbbnÂ (CO
2
,  Ethanol) F∂nh D≠m-Ip-∂p. AXp-t]mse shÆ-°-́ n-bpd

\n¿Ωm-W-Øn\pw _mIvSo-cn-b-Isf D]-tbm-Kn-°p-∂p. (eg: Propionibacterium)

♣ hyh-km-bn-I-ambn  Ethanol \nÀ½m-W-̄ n\v  boÌv AsÃ-¦nÂ Saccharomyces _nh-tdPv hyh-km-b-

¯nÂ D]-tbm-K-s -̧Sp-̄ p-¶p.

♣ aäv Dev]-¶-§Ä :þ

Pencillin → Antibiotic → Pencillium notatum

Streptokinase → clot buster → Streptococcus

Cyclosporin A → Immuno surpresent → Trichoderma polysporm

Statin → Cholestrol lowering → Monascus purpureus

kn{SnIv BknUv → Akv]À PnÃkv ss\KÀ (^w-K-kv)

Ask-änIv BknUv → Aktäm _mIvSÀ Askän (_m-IvSn-cn-b)

_yp«m-dnIv BknUv → t¢mkv{Sn-Unbw _yq«dn¡w (_m-IvSn-cn-b)

♣ a\pjy \nÀ½nX amen-\y-§-fmWv kothPv (Sewage) F¶-dn-b-s -̧Sp-¶-Xv. Pe aen-\o-I-c-W-̄ nsâ {][m\

Imc-W-§-fnÂ H¶m-Wn-Xv.

♣ Cu kothPv ip²o-I-c-W-̄ nÂ aerobic, Anearobic _mIvSo-cn-b-Ifpw, ̂ wK-kp-Ifpw aäpw D]-tbm-K-s -̧

Sp-̄ p-¶p.

Flocs : -^wKÂ \mcp-I-fp-ambn _Ô-s¸«p ImW-s -̧Sp¶ _mIvSn-cn-bÂ tImf-\n-IÄ.

BOD : -Hcp en‰¿ Pe-Ønse amen-\y-ßƒ HmIvko-I-cn®v \o°w sNøm≥ Bh-iy-amb Pe-Ønse HmIvkn-

Ps‚ Afhv ; IqSp-X¬ amen-\y-ßƒ Ds≠-¶n¬ BOD IqSp-XÂ BIp-¶p.
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♣ _tbm-Kymkv \nÀ½n-¡p¶ _mIvSo-cn-bIÄ BWv  saY-t\m-P³ (Methanococcus). Ch Ahmbp izk\w

\S-̄ p-¶p.

♣ henb Afhv aotY³, CO
2
,  H2 F¶nh _tbm-Kym-knÂ AS-§n-bn-cn-¡p-¶p.

♣ I∂p-Im-en-I-fpsS NmW-I-Øn¬ saY-t\m-P≥ _mIvSocn-b-Iƒ [mcmfw D≈-Xp-sIm≠v  _tbm-Kymkv \n¿Ωm-

W-Øn\pw NmWIw D]-tbm-Kn-°p-∂p. (Gober Gas).

♣ KmÀlnI Bh-iy-̄ n-\pÅ _tbm-Kymkv ¹mâv cq]-IÂ¸\ sNbvXn-cn-¡p-¶Xv  IARI (Indian Agricul-

tural Research Institute), KVIC (Khadi Village Industries Cimmission) F¶n-h-cm-Wv.

IoS-\-io-I-c-W-Øn\v  kqjva-Po-hnIƒ

→ ie-̀ -̧ p-gp-¡sf \in-̧ n-¡m³ _mkn-ekv Xpcp-©n-b³knkv D]-tbm-Kn-¡p-¶p.(Bt - Bacillus thurigiansis)

→ Trichoderma Fungus - IÄ [mcmfw ]cm-Z-§sf \in-̧ n-¡p-¶p.

→ \yq¢ntbm t]mfo ssl{UÂ sshdkv (_m-¡ptem sshd-kv) jUv]Z ]cm-Z-§Äs¡-Xnsc D]-tbm-Kn-¡p-

¶p.

→ I P M (Integrated Pest Management)

→ ssPh hf-§-fmbn D]-tbm-Kn-¡p¶ kqjva Pohn-IÄ :-þ

→ ssdtkm-_nbw,  Atkm-kvss]-dn-√w, Akt‰m _mIvS¿ ˛ Cu _mIvSo-cn-b-Iƒ ss\{S-P≥ ^nIvtk-j≥

\SØn aÆnse hf-°qdv Iq´p-∂p.

→ t•makv ̂ wK-kp-Iƒ (ssa-t°m-ssdk) aÆn¬ \n∂pw t^mkv̂ -dkv hen-s®-Sp-°p-hm≥ klm-bn-°p-∂p.

A\m-_o-\, s\tÃm-°v, Hmkve-t‰m-dn-b XpS-ßnb B¬K-Iƒ°pw ss\{S-P≥ kmwin-I-cn-°p-∂-Xn-\p≈

Ign-hp-≠v.
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tamfn-°p-em¿ t_knkv Hm^v C≥l-dn-‰≥kv

(]m-c-º-cy-Øns‚ X∑m{Xm Xe ASn-ÿm-\w)

c≠p Xcw \yq¢nIv Aæ-ß-fmWv Un.-F≥.-F. (Un HmIvkn-ssdt_m \yq¢nIv BknUv)

B¿.-F≥.-F. (ssdt_m \yq¢nIv Bkn-Uv) F∂n-h. ̀ qcn-̀ mKw Pohn-I-fnepw Un.-F≥.-F. BWv

P\-‰nIv sa‰o-cn-b¬ AXm-bXv Pohn-bpsS kz`mh \n¿Æ-bhpw ASpØ Xe-ap-d-bn-tebv°v

AXv ]I-cp-Ibpw sNøp∂ P\n-XI hkvXp). F∂m¬ Nne sshdkp--I-fn¬ B¿.-F≥.-F.

BWv P\n-XI hkvXp. Cu sshd-kp-Isf dn t{Sm sshdkpIƒ F∂p ]d-bp∂p. D-Zm. F®v.-

sF.-hn., ‰n.-Fw.-hn. apX-em-b-h.

1869 ¬ ^v. anj¿ F∂ imkv{X-⁄-\mWv tImi-Øns‚ \yq¢n-b- n¬ Aæ-kz-

`mhw ImWn-°p∂ Un.-F≥.-F. F∂ hkvXp-hns\ Xncn-®-dn-™-Xv.

Un.-F≥.-F. bpsS LS\

c≠v Cg-Iƒ hn]-coX Zni-bn¬ Np‰n-∏n-cn™v tKmth-Wn-t]m-se-bmWv Ch ImW-

s∏-Sp-∂-Xv. Cu Cg-Iƒ Uo HmIvkn-ssdt_m \yq¢n-tbm-ss‰-Up-Iƒ F∂ \ofw- Iq-Snb t]mfn-

a-dp-Iƒ D]-tbm-Kn-®mWv \n¿Ωn-®n-cn-°p-∂-Xv. Uo HmIvkn-ssdt_m \yq¢n-tbm-ss‰-Up-I-fn¬

aq∂p LS-I-ßƒ ImW-s∏-Sp-∂p. Hcp s]t‚mkv jpK¿, ss\{S-P≥ t_kv Hcp t^mkv t^‰v

{Kq∏v F∂n-h-bm-W-Xv. Ch-bn-¬ ss\{SPv t_kv ]yqcn≥, ]nc-an-Un≥ F∂ c≠p-X-c-Øn-emWv

D≈-Xv. ]yqcn≥ ss\{S-P≥ t_kp-Iƒ AU-\n≥, sKmhm-\n≥ F∂n-hbpw ]nc-an-Un≥ ss\{S-

P≥ t_kp-Iƒ ssXb-an≥ sskt‰m-kn≥ F∂n-h-bp-am-Wv. F∂m¬ B¿.-F≥.-F.-bn¬ ssXb-

an\p ]Icw bpdm-kn¬ F∂ ss\{S-P≥ t_kmWv ImWp-∂-Xv.

Hcp Cg-bnse ss\{S-P≥ t_kv hn]-coX Cg-bnse ]qc-I-amb as‰mcp ss\{S-P≥

t_kp-ambn ssl{U-P≥ t_m≠n-eqsS _‘n-°-s∏-́ n-cn-°p-∂p. CXns\ t_kv s]b-dnwKv

F∂p ]d-bp-∂p. AXm-b-Xv, AU-\n≥ ssXb-an-\p-am-bpw, sKmhm-\n≥ sskt‰m-kn-\p-ambpw

_‘n-°-s∏-́ n-cn-°p-∂p. Cß-s\-bp≈ t_kv s]b-dns‚ FÆ-hpw, c≠p t_kv s]b-dp-Iƒ

XΩn-ep≈ AI-e-Øn-s‚bpw BsI-Øp-I-bm-Wv, Un.-F≥.-F.-bpsS \ofw. a\p-jy-\n¬ CX v

6.6x109 Dw t_kv s]b-dp-Iƒ XΩn-ep≈ AIew 0.34x10-9  amWv. AXm-bXv, a\p-jy-\n¬ Un.-

F≥.-F.-bpsS \ofw 6.6x109x0.34x10-9=2.2 ao‰¿ BWv.

1953 ¬ Pbnwkv hmSvk¨, {^m≥knkv {In°v F∂o imkv{X-⁄-∑m-cmWv Un.-

F≥.-F.-bpsS amXr-Ibv°v cq]w \¬In-b-Xv.

 \yq¢ntbm tkmw

2.2 ao‰-tdmfw \of-ap≈ Un.-F≥.-Fsb tImi-Ønse \yq-¢n-b- n\p≈n¬ Dƒs°m-

≈n-°p∂ {]{In-b°v ]mt°-PnwKv F∂p ]d-bp-∂p. CXn-\mbn F´v lntÃm¨ t{]m´o≥ LS-

I-ß-fp-]-tbm-Kn-°p-∂p. Chsb lntÃm¨ HIvSm-a¿ F∂p ]d-bp-∂p. Chbv°v t]mkn-‰ohv

Nm¿Pm-Wp-≈-Xv. AXns‚ ImcWw Ch-bn-ep≈ ssekn≥, A¿-Pn-\n≥ F∂ t]mkn-‰ohv

Nm¿Pp≈ Aant\m Bkn-Up-I-fpsS km∂n-≤y-am-Wv. s\K-‰ohv Nm¿Pp≈ Un.-F≥.-F., t]mkn-

‰ohv Nm¿Pp≈ lntÃm¨ HmIvSm-a-dns\ Np‰n-h-cn-™p-≠m-Ip∂ hkvXp-hns\ \yq¢n-tbmtkmw

F∂p ]d-bp-∂p. GI-tZiw 200 t_kv s]b-dp-I-fmWv CXn¬ ImWp-∂-Xv.
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sk³{SÂ tUmÜm Hm^v tamfn-¡p-emÀ _tbm-fPn

P\n-XI hkvXp-hn-\p-th-≠n-bp≈ At\z-jWw

{Sm≥kvt^m-anwKv {]n≥kn-∏n-ƒ

1929 ¬ {^S-dnIv {Kn^nØv F∂ imkv{X-⁄≥ Fen-I-fn¬ \S-Ønb ]co-£-W-

amWv {Sm≥t^m¿ta-j≥ ]co-£-Ww. kvs{S]vt‰m-tIm-°kv \yqtam-Wnb h¿K-Øn¬s∏´ _mIvSo-

cn-b-I-sf-bmWv Ct±lw D]-tbm-Kn-®-Xv. Chbv°v c≠v hIt`Z-ßƒ D≠v. tcmK-Im-cn-b-√mØ

B¿ kvs{Sbn≥, tcmKm-Wp-hmb Fkvs{k-bn≥ F∂nh Xmsg-∏-d-bp∂ {]Im-c-amWv ]co-£-

Ww \S-Øn-b-Xv.

Fkv kvs{Sbn³ → Fen-bnÂ Ip¯n-sh¨p → Fen N¯p-t]mbn

BÀ kvs{Sbn³ → FenbnÂ Ip¯n-sh¨p → Fen Poh-t\m-sS-bn-cp¶p

NqSm¡n \in-̧ n¨ Fkv kvs{Sbn³ → FenbnÂ Ip¯n-sh¨p → Fen Poh-t\m-sS-bn-

cp¶p

NqSm¡n \in-̧ n¨ Fkv. kvs{Sbn³ → FenbnÂ Ip¯n-sh¨p → Fen Poh-t\m-sS-bn-

cp¶p

NqSm¡n \in-̧ n¨ Fkv kvs{Sbn³ + BÀkvs{S-bn³ → Fen-bnÂ Ip¯n-sh¨p → F e n

N¯p-t]mbn.

CXn\p ImcWw NqSm°n \in-∏n® _mIvSo-cn-b-bnse GtXm Nne LS-I-ßƒ

B¿kvs{S-bn-\n¬ IS∂v cq]-t`Zw kw -̀hn®v Fkv kvs{Sbn≥ _mIvSo-cn-b-bmbn amdn-b-XmWv.

CXns\ _mIvSo-cn-b¬ {Sm≥kvt^m¿ta-j≥ AYhm {Kn^nØv C^IvSv F∂p hnfn-°p-∂p.

]n∂oSv 1944 ¬ HmkvhmƒUv Bh-dn, tImfn≥ aIventbmkv a¢n≥ aIv Im¿Øn

F∂o imkv{X-⁄¿ {Kn^n-Øns‚ ]co-£Ww Bh¿Øn-°p-Ibpw B¿ kvs{Sbn≥ _mIvSo-cn-

bsb Fkv kvs{Sbn≥ B°n-am-‰n-bXv Un.-F≥.-F. BWv F∂p Is≠-Øp-Ibpw sNbvXp.

sl¿jn B‚ v tNkv ]co-£Ww

1952 ¬ B¬{^Uv sl¿jn, am¿Øm tNkv F∂o imkv{X-⁄¿, tdUntbm BIvSo-

h-X-bp≈ kƒ^¿, t^mkv -̂dkv F∂o am[y-a-ß-fn¬ hf¿Ønb _mIvSo-cntbm t^Pns\

Cu tImfn _mIvSo-cn-b-bn¬ ISØn hn´p \S-Ønb ]co-£-W-Øn¬ _mIvSo-cntbmt^Pnse

Un.-F≥.-F. BWv Cu tIm-fn-_m-IvSo-cn-b-bn¬ IS∂v IqSp-X¬ _mIvSo-cntbm t^Pns\ \n¿Ωn-

®-sX∂v Is≠-Øp-I-bpw, Un.-F≥.-F. BWv P\n-XI hkvXp F∂v Dd∏n°p-Ibpw sNbvXp.

P\n-XI hkvXp-hns‚ {]tXy-I-X-Iƒ

1. Cc-́ n-bv°p-hm-\p≈ Ignhv (sd-πn-t°-j≥)

Un.-F³.-F. → Fw.-BÀ.-F³.-F. → t{]m«o\v
{Sm³kv{Sn-]vj³ {Sm³tÉ-j³
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2. ÿnc-X-bp-≈-XmWv (tÃ-_nƒ)

3. ayqt´j-\p≈ km≤yX (P-\n-XI am‰w)

B¿. F≥.-F.-bn¬ bpdm-kn¬ D≈-Xp-sIm≠v {Inb-fl-IX IqSp-Xepw

ÿncX Ipd-hp-am-Wv. Bb-Xn-\m¬ B¿.-F≥.-F. thK-Øn¬ P\n-XI am‰-Øn-\p-hn-t[-b-amIpw.

CXp-sIm-≠mWv B¿.-F≥.-F. sshd-kp-Iƒs°-Xnsc ̂ e-{]-Z-amb NnIn’ C√m-Ø-Xv.

sdπn-t°-j≥ (C-c-´n-°¬)

Un.-F≥.-F. sdπn-t°-j≥ skan-I¨k¿th-‰ohv coXn-bn-emWv \S-°p-∂-Xv. ]pXn-b-

Xmbn D≠m-Ip∂ Un.-F≥.-F-I-fn¬ Hcp Cg ]g-bXpw sas‰m-cng ]pXnb-Xp-am-bn-cn-°pw.

sak¬k¨ tÃmƒ ]co-£Ww

1958 ¬ amXyp sak¬k¨, {^m¶ven≥ tÃmƒ F∂o imkv{X-P-R¿ Cu tImfn

_mIvSo-cn-b-bn¬ \S-Ønb ]co-£-W-Øn¬, Un.-F≥.-F. sdπn-t°-j≥ skan-I¨k¿th-‰ohv

(A¿≤-kw-c-£nX am¿Kw) coXn-bmWv F∂v sXfn-bn-®p. Cu ]co-£-W-Øn-\mbn Cu tImfn

_mIvSo-cn-bsb km[m-cW am[y-a-Ønepw (F≥ 14) ̀ mcw IqSnb ss\{S-P≥ (F≥ 15) AS-ßnb

am[y-a-Ønepw hf¿Øn Ah-bpsS Un.-F≥.-F-bpsS Cg-Iƒ ]cn-tim-[n-®-t∏mƒ Hcp Cg-bn¬

F≥ 14 Dw as‰-bn-g-bn¬ F≥ 15 ss\{S-P-\p-Ifpw ImW-s∏-́ p. CXns\ skan-I¨k¿th-‰ohv

coXn F∂p ]d-bp-∂p.

sdπn-t°-j≥ \S°p∂ hn[w

aq∂p-L-́ -ß-fn-em-bmWv CXv \S-°p-∂-Xv.

 1. Bcw`w (H-dn-Pn≥ Hm^v sdπn-t°-j≥)

 2. Cg-th¿]n-cn-b¬ (A¨ssh≥UnwKv Hm^v kv{Sm≠v)

 3. ]pXnb Cg-I-fpsS \n¿ΩmWw (kn-¥-knkv Hm^v \yq kv{Sm≥kv)

1) sdπn-t°-j≥ Bcw-̀ n-°p∂ ̀ mK-Øns\ Hdn-Pn≥ F∂p-]-d-bp-∂p. Cu ̀ mKsØ

ssl{U-P≥ t_m≠v hn`m-Kn-°-s∏-Sp-∂p.

2) Cg-Iƒ th¿]n-cn™v ssh. BIr-Xn-bn-ep≈ sdπn-t°-j≥ t^m¿°v cq]-s∏-

Sp∂p.

3) Un.-F≥.-F. t]mfn-a-tdkv F∂ cmkm·n 3 í ˛5í  Cg-bn¬ ]‰n-t®¿∂v ]pXnb Cg

\n¿Ωn-°p-∂p. CXns\ I≠n-\yqkv AYhm eoUnwKv kv{Sm≥Uv F∂p hnfn-°p-∂p. F∂m¬

as‰-bn-g-bn¬ cmKm·n sshIn-bmWv ]‰n-t®-cp-∂-Xv. AXn-\p-ijw sNdnb Ij-W-ß-fm-bmWv

\yq¢n-tbm-ss‰-Up-Iƒ cq]-s∏-Sp-∂-Xv. CXns\ HIm-km°n {^mKvsa‚ vkv F∂p hnfn-°p-∂p.

]n∂oSv eotKkv F∂ cmkm·n {^mKvsa‚ vUns\ Iq´n tbmPn-∏n®v ]pXnb Cg-bm-°n am‰p∂p.

CXns\ emKnwKv AYhm UnkvI-≠n-\yqkv kv{Sm≥Uv F∂p hnfn-°p-∂p.

-{Sm≥kv {In]vj≥

Un.-F≥.-F.-bn¬ \n∂pw P\n-XI hnh-c-ßƒ Fw-.B¿.F≥.-F.-bn-te°p ]I¿Øp∂

{]{In-b-bm-Wn-Xv. CXn-\mbn Hcp {Sm≥kv{In-]vj≥ bqWn‰v D≠m-bn-cn-°pw. CXn¬ s{]mtam-́ ¿,

kv{SIvN-d¬, s‰¿an-t\-‰¿ F∂nh D≠v. {Sm≥kv{In-]vj≥ bqWn-‰n¬ 3í ˛5 Cg-bn-emWv t{]m´o≥
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\n¿am-W-hn-h-c-ßƒ tcJ-s∏-Sp-Øn-bn-cn-°p-∂-Xv. CXns\ sSwtπ‰v kv{Sm≥Uvv F∂p hnfn-°p-

∂p. bqWn-‰nse as‰-bn-gsb tImUnwKv kv{Sm≥Uv F∂pw hnfn-°p-∂p.

t{]mIm-tcym-́ p-I-fn¬ {Sm≥kv{In-]vj\p klm-bn-°p-∂Xv B¿.-F≥.-F. t]mfn-a-tdkv

F∂ cmkm-·n-I-fm-Wv. bpIm-tcym-́ p-I-fn¬ aq∂pX-c-Øn-ep≈ cmkm-·n-I-fp-≠v.

B¿.F≥.-F. t]mfn-a-tdkv 1 : B¿. B¿. F≥. F. \n¿Ωn-°p-∂p.

B¿.F≥.-F. t]mfn-a-tdkv 2 : Fw. B¿. F≥. F. \n¿Ωn-°p-∂p.

B¿.F≥.-F. t]mfn-a-tdkv 3 : ‰n. B¿. F≥. F. \n¿Ωn-°p-∂p.

{Sm≥kv{In-]vj≥ \S-°p∂ hn[w : t{]mIm-tcym-́ p-I-fn¬

B¿.-F≥.-F. t]mfn-a-tdkv cmkm·n s{]mtam-́ ¿ `mKØp ]‰n-t®-cp-∂p. CXn\p

klm-bn-°p-∂Xv cmKm-·n-bn-ep≈ kn‹m ^mIvS-dm-Wv. ]n∂oSv cmkm·n s‰wtπ‰v kv{Sm≥

UneqsS apt∂m´p t]mIp-tºmƒ, ]qc-I-ß-fmb \yq¢n-tbm-ss‰-Up-Iƒ kv{SnIvN-d¬ Po\n\p

kam-¥-c-ambn h∂v sak-©¿ B¿.-F≥.-F. (B¿.-B¿.-F≥.-F.) \n¿Ωn-°p-∂p. {Sm≥kv{In-

]vj≥ Ah-km-\n-∏n-°p-hm≥ klm-bn-°p-∂Xv cmkm-·n-bn-ep≈ tdm^m-IvS-dm-Wv.

{Sm≥kv{In-]vj≥ bq°m-tcym-´p-I-fn¬

bq°m-tcym-́ p-I-fnse kv{SIvN-d¬ Po\p-I-fn¬ c≠p LS-I-ßƒ D≠m-bn-cn-°pw.

Chsb FIvtkm¨kv F∂pw C≥t{Sm¨kv F∂pw hnfn-°p-∂p. Ft m-Wp-I-fn¬ t{]m´o≥

\n¿am-W-Øn-\m-h-iy-amb tImUpIfp≠v C≥t{Sm-Wp-I-fn¬ Ah-bn-√. kv{SIvN-d¬ Po≥I-fn¬

c≠p LS-I-ßfpw D≈-Xp-sIm≠v kv]ofn‰v Po≥ F∂dn-b-s∏-Sp-∂p. bq°m-tcym-́ p-I-fnse kv{SIvN-

d¬ Po\p-Iƒ°v Hcp t{]m´o≥ am{Xsa \n¿Ωn-°p-hm≥ km[n-°p-I-bp-≈q. AXn-\m¬ Chsb

tamtWm-knkv t{SmWnIv F∂-dn-b-s∏-Sp-∂p. (t{]mIm-tcym-́ p-Iƒ t]mfn-kn-kvt{Sm-Wn-°m-Wv)

{Sm≥kv {In]vj≥ \S-°p∂ hn[w

aq∂p-L-́ -ß-fm-bmWv CXv \S-°p-∂-Xv. BZy-L-́ sØ C\n-kn-tb-j≥ F∂pw c≠m-

asØ L´sØ Ctemw-tK-j≥ F∂pw aq∂m-asØ L´sØ s‰¿an-t\-j≥ F∂pw hnfn-°p∂p.

t{]mIm-tcym-́ p-I-fn-t∏mse cmkm·n t{]mtam-́ ¿ Po\n¬ ]‰n-t®¿∂v, Fw.-B¿.-F≥.-F. \n¿Ωn-

°p-∂p. B¿.-F≥.-F. t]mfn-a-tdkv 2 F∂ cmkm-·n-bmWv ChnsS {]h¿Øn-°p-∂-Xv. CXns‚

^e-ambn sl‰-tdm-Po-\kv \yq¢n-b¿ B¿.-F≥.-F. D≠m-Ip-∂p. CXv {]h¿Ø\ £a-a-√.

sl‰-tdm-Po-\kv \yq¢n-b¿ B¿.-F≥.-F. {]h¿Ø-\-£-a-am-°p∂ hn[w

aq∂p-L-́ -ß-fm-bmWv Cu {]{Inb \S-°p-∂-Xv.

 1. kv]vssfknwKv : ̨  C≥t{Sm-Wp-Iƒ \o°w sNbvXv FIvtkm-Wp-Isf Iq´n-t®¿°p∂ {]{In-

bbm-Wn-Xv.

 2. s‰bn-enwKv : ̨  3l `mKØv AUn-\n-te‰v sdkn-Uyqkv tbmPn-∏n-°p∂ {]{In-b-bm-Wn-Xv.

 3. Iym∏nwKv : ̨  aossØ¬ sKmhm-t\m-kn¬ ss{St^m-kvt^‰v F∂ ss\-{S-P≥ t_kp-Iƒ 5l

`mKØv tbmPn-∏n-°p∂ {]{In-b-bm-Wn-Xv. Cu aq∂p-L-́ -ßƒ ]q¿Øn-bm-Ip-tºm-gmWv {]h¿Ø-
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\-£-a-amb sak-©¿ B¿.-F≥.-F. cq]w {]m]n-°p-∂-Xv.

{Sm≥kvtej≥

sskt‰m-πm-k-Øn¬ ImWp∂ ssdt_mtkm apI-fn-emWv Cu {]h¿Ø\w \S-°p-

∂-Xv. Fw. B¿. F≥. F. ssdt_m tkman¬ FØn-tN-cp-tºmƒ, AXnse tImUp-Iƒ°v A\p-

kr-X-ambn Aan-s\m-B-kn-Up-Isf {Sm≥kv^¿ B¿.-F≥.-F. sIm≠p hcp-∂p. Cu Aans\m

BUn-kp-Iƒ ]c-kv]cw tbmPn®v t{]m´o-\p-I-fmbn amdp-∂p.

P\-‰nIv tImUv

sak-©¿ B¿.-F≥.-F. bn¬ ASpØp hcp∂ 3 ss\{S-P≥ t_kp-Isf tImtUm¨

AYhm {Snπ‰v tImUv F∂p ]d-bp-∂p. C{]-Imcw Ãm¿´nwKv tImtUmWpw s‰¿an-t\-‰¿ tImtUm-

Wp-Ifpw D≠v.

Ãm¿´nwKv tImtUm¨ : F.-bp.-Pn.

s‰¿an-t\-‰¿ tImtUm¨ : bp.-F.-F., bp.F.-Pn., bp.Pn.-F.

sdKp-te-j≥ Hm^v Po≥ FIvkv{]-j≥ (Po≥ \nb-{¥-Ww)

Hcp Po\n¬ \n∂pw e`n-t°≠ t{]m´o-\ns‚ Bh-iy-I-X-b-\p-k-cn®v \mep ÿnXnIfn-

em-bmWv Po\ns‚ {]I-S\w \nb-{¥n-°-s∏-Sp-∂-Xv.

1. AXym-h-iy-an-√mØ t{]m´o-\p-Iƒ°v {Sm≥kv{In-]vj-W¬ ÿnXn-bn¬ \nb-{¥n-°-s∏-Sp∂p

2. DSs\ Bh-iy-ap≈ t{]m´o-\p-Iƒ°v t{]mk-knwKv eh-en¬ \nb-{¥n-°p∂p

3. AXym-h-iy-ap≈ t{]m´o-\p-Iƒ°v ssdt_m-tkm-an¬ FØp-∂-Xp-h-sc-bp≈ \nb-{¥-Ww.

4. ASn-b-¥n-c-ambn th≠ t{]m´o-\p-Iƒ°v, \n¿am-W-L-́ -Øn-ep-≈ \nb-{¥-W-am-Wv.

lyqa≥ Pot\mw t{]mPIv‰v

e£y-ßƒ

1. a\pjy tImi-ß-fnse \yq¢n-b-kp-I-fn¬ ImW-s∏-Sp∂ 20000 apX¬ 25000 hsc-bp≈ Po\p-

Isf Xncn-®-dn-bp-I.

2. Cu Po\p-Iƒ cq]-s∏-Sp∂ 3 _n√y≥ t_kv s]b-dp-Iƒ Is≠-ØpI
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3. Iºyq-́ -dn¬ D]-tbm-Kn-°p-hm-\mbn Ch-bpsS tU‰m-t_kv \n¿Ωn-°pI

4. tU‰mIƒ ]cn-tim-[n-°p-∂-Xn-\p≈ D]m-[n-Iƒ Is≠-ØpI

5. a‰p hymh-km-bnI taJ-e-I-fn-tebv°v Cu Adnhv {]tbm-P-\-s∏-Sp-Øp-I.

Un.-F≥.-F. ^nwK¿ {]n‚nwKv

c≠p hy‡n-Iƒ XΩn-ep≈ Un.-F≥.-F. bnse ss\{S-P≥ t_kp-I-fpsS hyXn-bm-

\-ßsfm kmay-ßsfm I-≠p-]n-Sn-°p∂ kmt¶-XnI hnZy-bm-Wn-Xv. Un.-F≥.-F. bn¬ Nne ̀ mK-

ß-fn¬ X\n-bm-h¿Ø-\-ßƒ ImWp-hm≥ km[n-°pw. Ch-bpsS \of-Ønepw FÆ-Ønepw c≠p

hy-‡n-Iƒ X-Ωn¬ hyXymkw ImWpw. Ch-bpsS Xmc-X-ay-amWv Cu {]{In-b-bn¬ \S-°p∂-Xv.

AeIv Pt{^ F∂ imkv{X-⁄≥ 1985 ¬ I≠p-]n-Sn® kmt¶-XnI hnZy-bm-WnXv.

Un.-F≥.F ^nwK¿ {]n‚nwKv : hnhn-[-L-´-ßƒ

1. sFskm-te-j≥ Hm v̂ Un.-F≥.-F. (Un.-F≥.-F. Xcw-Xn-cn-°¬)

2. dkv{Sn-£≥ F≥tUm \yq¢n-tbkv F∂ cmkm-·n-bp-]-tbm-Kn®v Un.-F≥.-F. apdn-°p-∂p.

3. Ce-Ivt{Sm-t^m-d-knkv D]-tbm-Kn®v Un.-F≥.-F. Ij-W-ßƒ th¿Xn-cn-°p∂p

4. th¿Xn-cn-°-s∏´ Ij-W-ßsf ss\t{Sm-sk-√p-tem-kn-tebv°p am‰p∂p

5. hn.-F≥.-‰n.-B¿. t{]m_p-ambn Ij-W-ßsf Iq´n-t®¿°p-∂p.

6. X\n-bm-h¿Ø-\-ap≈ Ij-W-ßsf Hmt´m tdUn-tbm-{Km^n D]-tbm-Kn®v Is≠-Øp-∂p.

D]-tbm-K-ßƒ

1. ]nXrXzw \n¿Æbnt°≠n hcp∂ kml-N-cy-ß-fn¬

2. Ip‰-hm-fn-Isf Is≠-Øm≥

3. A⁄Xm ar-X-i-co-c-ßƒ, IØn-°-cn™ arX-i-co-c-ßƒ F∂nh Xncn-®-cn-bp-hm≥

4. Pohn-I-fpsS h¿Ko-I-cWw \S-Øp-hm≥

’
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→ eLp Pohn-I-fnÂ \n¶pw
amä-§-fmWv ]cn-Wm-aw. 

→ {]]©w D−m-bXv 20 _ney¬ hÀj
sW¶p Icp-X-s¸-Sp¶ (_nKv _m§v kn²m´w)

→ Cu kvt^mS\ ^e-ap-−mb {Zhy ]ZmÀ
(4.5 _ney¬ hÀj-§Ä¡p ap³]v) 

→ `qan-IÄ BZy Ah-Ø-bnÂ, Np«v ]gp¯ Hcp D]
Pe-\jvSw, Atam-Wn-b, aotY³ XpS
XWp¯ hÀj-§-tfmfw ag s]¿p

→ GI-tZiw 4 aney¬ hÀj
→ AssP-hnI hkvXp-¡-fnÂ 

(kvs]m-t−-\n-bkv P\-td

→ sNdnb kvt]mdp-I-fpsS cq]
Hcp Iq«À Icp-Xp¶p. (]m³kvt]

→ cmk-]-cn-Wma kn²m´w (sI
lmÂtU-³, H¸-cnÂ F¶n
BZyAhØ-bnÂ D−m-bn
XpS-§nb cmk-X-·m-{X-I-fpsS BI
BsW¶p A`n-{]m-b-s¸-«p. CXn
an-¶Â, Aán-]ÀÆX kvt^mS
e`y-ambn.  
1953 Â, Fkv.-F³ anÃÀ; bptd F¶n im
bpw ssiih A´-co-bhpw, hmX
^vfmkvInÂ {InXr-a-ambn 
t¸mÄ; efnX LS-\-I-fpÅ ssPh
A¾-§Ä;]©-km-c-IÄ) F¶nh e`n
a-̄ n\p sXfnhp \ÂIp-Ibpw sNbvXp.
��������

�

→ `qan-bpsS BZy-A-́ -co
-kw-tÇ-j-W-̄ n\p Ign-hpÅ Pohn
Xv. 

→ Pohsâ BZy-cq-]-§Ä Bbn
\n¶mWv GI-tIm-i-Po-hn-Ifpw, _lp
]cn-Wm-a-kn-²m-́ -§Ä 

→ 1809 Â emamÀ¡v sIm−ph¶ kn²m´ambncp¶p kzbmÀPnX kz`h§fpsS ]mc¼cy t{]£Ww 
(C³sldnä³kv Hm^v AIztbUv IymcIvt«gvkv)
sXfnhmbn At±lw sIm−ph¶p.

→ UmÀhn\nkw ({]IrXn\nÀ
Ct±lamWv ]cnWma kn²m´§fpsS ]nXmhv F¶dnbs¸Sp¶Xv

→ ��� _nKnÄ F¶ I¸enÂ 
P\kwJym]T\ teJ\§fpamWv UmÀhn
BbXv. 

→ AanX P\kwJy hÀ²
ImcWamIp¶p. Cu kmlNcy¯nÂ PohnIÄ
A\pIqe\§Ä D−mIphm³ ImcWamIpIbpw; Hcp kmlNcyhpambn Gähpw CW§p¶ 
A\pIqe§Ä D−mb PohnIÄ AhnsS 

]cn-Wmaw 
 

n¶pw k¦oÀWX IqSnb Pohn-I-fn-te¡p e£-¡-W-¡n
 

bXv 20 _ney¬ hÀj-§Ä¡p ap³]v D−mb Hcp alm-hn
Sp¶ (_nKv _m§v kn²m´w) 

−mb {Zhy ]ZmÀ°-§-tfbpw hmX-I-§-tfbpw, Kpcp
§Ä¡p ap³]v) \½psS BIm-i-Kw-K, kuc-bqYw, `qan F¶nh D−m

bnÂ, Np«v ]gp¯ Hcp D]-cn-X-e-am-bn-cp¶p D−m
b, aotY³ XpS-§nb hmX-I-§-fpw, Pew _mjv]o-I

tfmfw ag s]¿p-Ibpw Ah kap-{Z-§-fmbn ]cn-W-an-¡p-Ibpw sNbvXp.

¬ hÀj-§Ä¡p ap³]mWv Poh³ `qan-bnÂ DS-se-Sp-̄ -Xv.
fnÂ \n¶mWv Poh³ D−m-b-sX¶p Acn-tÌm
td-j³ Xnbdn) ]n¶oSv eqbn-]m-ÌÀ CXp sXäm-sW¶p sXfn

fpsS cq]-̄ nÂ kuc-bq-Y-̄ n\p shfn-bnÂ \n¶pw Poh³ `qan
Xp¶p. (]m³kvt]-anb Xnb-dn) 

Wma kn²m´w (sI-an-¡Â Fh-eq-j³) 
cnÂ F¶n-hÀ PohÂ DÛ-hn-̈ Xp `qan-bpsS 

bn-cp-¶ Atam-Wnb, aotY³, Pew 
fpsS BI-kvanI kwtbm-P-\-§Ä 
«p. CXn-\m-h-iy-amb DuÀÖw, CSn-

kvt^mS-\-§Ä F¶n-h-bnÂ \n¶pw 

F³ anÃÀ; bptd F¶n imkv{X-ÚÀ `qan-
bhpw, hmX-I-§fpw em_nse Hcp 

ambn \nÀ½n¨p; sshZypXn {]h-ln-̈ -
fpÅ ssPh-X-·m-{X-IÄ (A-ant\m 

IÄ) F¶nh e`n-¡p-Ibpw; cmk-]-cn-Wm-
Ibpw sNbvXp. 

co-b-̄ nÂ �� X·m-{X-IÄ D−m-bn-cp-¶nÃ ]n¶oSv {]Im
hpÅ Pohn-IÄ D−m-b-t¸mÄ Ah-bnÂ \n¶mWv A´

§Ä Bbn-cp¶p tImA-kÀth-äo-hp-Ifpw t{]mt«m
Ifpw, _lp-tIm-i-Po-hn-I-fpw, Iti-cp-In-Ifpw aäpw ]cn

1809 Â emamÀ¡v sIm−ph¶ kn²m´ambncp¶p kzbmÀPnX kz`h§fpsS ]mc¼cy t{]£Ww 
(C³sldnä³kv Hm^v AIztbUv IymcIvt«gvkv) Igp¯p \o− Pndm^pIfpsS DÛhw CXn
sXfnhmbn At±lw sIm−ph¶p. 

nÀ²mcWw) (\m¨pdÂ ske£³) 1858 NmÄkv UmÀÆn³ AhXcn¸n¨p 
Ct±lamWv ]cnWma kn²m´§fpsS ]nXmhv F¶dnbs¸Sp¶Xv 

_nKnÄ F¶ I¸enÂ \S¯nb bm{XIfpw, tXmakv aÂ¯qkv, 
§fpamWv UmÀhn\p ]cnWma kn²m´w AhXcn¸n¡m³ {]tNmZ

kwJy hÀ²\hv, \ne\nÂ¸n\p th−nbpÅ kac§Ä¡pw aÕc§Ä¡pw 
ImcWamIp¶p. Cu kmlNcy¯nÂ PohnIÄ¡p−mIp¶ Nne hyXnbm

§Ä D−mIphm³ ImcWamIpIbpw; Hcp kmlNcyhpambn Gähpw CW§p¶ 
pIqe§Ä D−mb PohnIÄ AhnsS \ne\nÂ¡pIbpw AÀlX DÅhcpsS AXnPoho¡

¡n\p hÀj-§Ä sIm−pÅ 

hn-kvt^m-S-\-̄ nsâ ^e-am-bm-

tfbpw, Kpcp-Xzm-IÀjW ^e-am-bmWv 
bqYw, `qan F¶nh D−m-b-Xv. 

cp¶p D−m-bn-cp-¶-Xv. AXn-\p-Np-äpw, 
I-cn-̈ p-−mb taL-]-S-e-§Ä 
Ibpw sNbvXp. 

Xv. 
tÌm-«nÂ XpS-§n-b-hÀ IcpXn 
sW¶p sXfn-bn-̈ p. 

n¶pw Poh³ `qan-bnÂ F¯n F¶p 

¶nÃ ]n¶oSv {]Im-i  
A -́co-£-̄ nÂ �� D−m-b-

Ifpw t{]mt«m-_-tbm-−p-Ifpw; Ch-bnÂ 
Ifpw aäpw ]cn-W-an-̈ -Xv. 

1809 Â emamÀ¡v sIm−ph¶ kn²m´ambncp¶p kzbmÀPnX kz`h§fpsS ]mc¼cy t{]£Ww 
o− Pndm^pIfpsS DÛhw CXn\p 

1858 NmÄkv UmÀÆn³ AhXcn¸n¨p 

S¯nb bm{XIfpw, tXmakv aÂ¯qkv, {]kn²nIcn¨ 
p ]cnWma kn²m´w AhXcn¸n¡m³ {]tNmZ\w 

p th−nbpÅ kac§Ä¡pw aÕc§Ä¡pw 
¡p−mIp¶ Nne hyXnbm\§Ä PohnIÄ 

§Ä D−mIphm³ ImcWamIpIbpw; Hcp kmlNcyhpambn Gähpw CW§p¶ 
nÂ¡pIbpw AÀlX DÅhcpsS AXnPoho¡Â 
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(kÀsshhÂ Hm^v ^nä\kv) ]pXnb Hcp kv]ojnknsâ DÛh¯nÂ Iemin¡p¶p F¶XmWv 
UmÀÆn³ {]kvXm]n¨Xv. 

→ {]IrXn\nÀ±mcWw(\¨pdÂske¡v£³) F¶ Cu kn²m´¯n\pZmlcWamWv  
Bân_tbm«n¡pIsf {]Xntcm[n¡m³ IgnhpÅ kq£vaPnhnIÄ D−mIp¶Xpw C³Ukv{SnbÂ 
saem\nkhpw. 
 
1850 IfnÂ hyhkmbnI hn¹h¯n\p ap³]v C¥−nse hr£§fpsS XSnbnÂ shfp¯ \ndapÅ 
sse¡WIÄ [mcmfw D−mbncp¶p; AXn\mÂ shfp¯\nimie`§fpw Cu {]Xe¯nÂ Idp¯ 
\nimie`§Ä ]£nIÄ¡p s]«¶p Is−¯m³ IgnbpIbpw Ahsb Blmcam¡pIbpw 
sNbvXp. AXpsIm−v AhbpsS F®w hfsc Ipdhmbncp¶p F¶Mâ hyhkmbnI hn¹h¯n\p 
tijw 1920 Â hsc CtX� Idp¯ ie`§fmbncp¶p IqSpXÂ ImWs¸Sp¶Xv. aen\oIcWw aqew 
sse¡WpIÄ ac§fnÂ CÃmXmIpIbpw XSnbpsS \ndw Ccp−Xmbn XcpIbpw sNbvXp 
kmlNcy¯nÂ Idp¯ Ie`§sf At]£n¨p shfp¯ ie`§Ä ]£nIÄ¡p s]«¶p Is−¯n 
Blmcam¡m³ Ignª XmWv CXn\p ImcWw. 
 
AUm]väohv tdUntbj³ 
Hcp `qtaJebnÂ Hcp s]mXp ]qÀÆoIcnÂ \n¶p hnhn[Xcw A\pIqe\§Ä kw`hn¨p ]e 
BhmkhyhØbnÂ hnhn[Xcw kv]ojokpIÄ D−mIp¶{]IrXnb. 
DZmþ UmÀhn³ ^n©pIÄ 
Bkvt{Senb³ k©narK§Ä (amÀkp]nb³kv) 
F¶mÂ Bkvt{Senb k©narK§fpw AtXt]msebpÅ ¹mskâÂ kXv\nIfpsSbpw DÛhw. 
tI{µoIcW]cnWma¯n\pZmlcWamWv (I¬thÀPâv Fheyqj³) 
 
hnhn[Xcw {]IrXn\nÀ±mcW§Ä 
 

1. sÌ_nsse\n§v ske£³ þ:icmicnkz`mhaqeyapÅ PohnIsf {]IrXn IqSpXÂ 
XncsªSp¡p¶p. 

2. Ubd£WÂ ske£³ --þ: icmicn kz`mh¡mcÃm¯ PohnIsf IqSpXÂ \ne\nÂ¡p¶p. 
3. Unkvd]väohp ske£³ -þ: Hcp kabw Hcp kz`mh¯nsâ H¶nÂ IqSpXÂ sshPmXzcq]§Ä; 

{]IrXn \ne\nÀ¯p¶p. 
 

→ {_m©n§v Unkâv; \m¨pdÂ ske£³ F¶nhbmWv UmÀhn\nk¯nsâ {][m\ Bib§Ä. 
UmÀhnsâ kab¯p Xs¶ BÂ{^Uv hÃkn F¶ imkv{XÚ³ aebm D]Zzo]nÂ \S¯nb 
\nco£W§fnÂ \n¶p GItZiw {]IrXn\nÀ±mcWw sIm−p ]pXnb kv]ojokpIÄ D−mIp¶p 
F¶ Bib¯nÂ F¯ntNÀ¶ncp¶p. 
 
ayqt«j³Xnbdn (DÂ]cnhÀ¯\ kn²m´w) 
lyqtKmUn{hnkv, Ch\n§v ss{]wtdmkv sNSnIfnÂ \S¯nb ]cnWb§Ä Cu kn²m´¯nte¡p 
\bn¨p. 
PohnIfnÂ s]«¶p−mIp¶ amäw (ayqt«j³) PohnIfnÂ hyXnbm\§Ä D−mIp¶p CXmWv 
]cnamW¯n\p ImcWw F¶v At±lw ]dªp. PohnIfnÂ s]«¶p−mIp¶ Cu henb 
hyXnbm\§sf kmÄt«j³ F¶p hnfn¡p¶p. 
 
]cnWma¯nsâ sXfphpIÄ 

→ ]menbtâmfPn þ t^mknepIsf¡pdn¨pÅ ]T\w 
→ t^mknÂ þ ]−v `qanbnÂ Pohn¨ncp¶ PohnIfpsS AhinjvS§Ä 

 
 
 

tlmtamtemKkv Ahbh§Ä (kacq] Ahbh§Ä) þ Htc ASnØm\LS\bpw hyXymØ 
[À½hpw DÅh. 
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DZm þ: kkvX\nIfpsS ap³ImepIÄ IticpInIfpsS Xet¨mdpw, lrZbhpw t_mK¬hnÃbpsS 
apÅpw shÅcn hÀ¤sNSnIfpsS sS³{Unepw 
 
A\temKkv Ahbh§Ä (k[Àay Ahbhw) 
 
Pnhn-I-fnÂ Htc [À½w sN¿p-¶Xpw hyXykvX LS-\-bp-Å-Xp-amb Ah-b-h-§Ä 
DZm :ie-̀ -̄ n-sâbpw ]£n-I-fp-sSbpw Nnd-Ip-IÄ 
 kkvX\n-I-fp-sSbpw \ocm-fn-I-fp-sSbpw I®p-IÄ 
 s]³Kz³ tUmÄ^n³ F¶n-h-bpsS ^vfn¸-dp-IÄ (Nn-d-Ip-IÄ) 
 
tlma-tem-Kkv Ah-bhw þ ssUthÀPâv Fheqj³ (hntI{µnIcW]cnWmaw) 
A\temKv Ahbhw þ I¬thÀPâv Fheqj³ (tI{µoIcW ]cnWmaw) 
 
lmÀUnþho³_ÀKvXXzw 
Hcp henb kaql¯nse PohnIfnÂ Hcp Po\nsâ 2 AenepIÄ (hIt`Z§Ä) –X½n-epÅ  
A\p]mXw; F{X XeapdIgnªmepw amäap−mIpIbnÃ.(lmÀUnho³_ÀKv k´pe\mhØ) 

→ kq{XhmIyw :þ 	
�
	���

��� 

 
Cu k´pe\mhØtb _m[n¡p¶ LSI§Ä 

1. Po³ ^vtem 
2. P\nän¡v{Un^väv 
3. ayqt«j³ 
4. dotIm¼nt\j³ 
5. \m¨pdÂ ske£³ 

→ Po³{^oIz³knbnÂ s]«¶p−mIp¶amäamWv P\nän¡v{Un^väv 

→ P\nän¡v{Un^vänt\ AXnPohn¨ hyànIfpsS kz`mh§fmbncn¡pw ASp¯ P\kwJybnÂ 
IqSpXÂ ImWs¸Sp¶Xv CXmWv ^u−ÀC^ISv. 
 
]cnWmaw Npcp¡¯nÂ 
2000 ���  þ BZytImicq]§Ä 
500  ���  þ AIticp-In-IÄ 
350����  þ XmSntbÃnÃm¯ aÕy-§Ä; ISÂ]mbepIÄ 
200 ���  þ ]eXcw DcK§Ä; Znt\mkdpIÄ 
65 ���  þ Znt\mkdpIÄ¡p hwi\miw, kkv\nIfpsS hoImkw  
  (Mya þ Zie£w hÀj§Ä¡p ap³]v) 

→ Pohn¡p¶ t^mknÂ/tem_vUv ^n³^njv þ koemIm´v 

→ aÕyt¯t]mepÅ DcKw þCàntbmtkmdkv 
→ hen¸w IqSnb Znt\mkÀ þ ssXdt\mtkmdkvsdIvkv 

 
a\pjysâ ]cnWmaL«§Ä 
 
15 ���  þ {Utbm]n¯¡kv (Ipc§nsâ ]qÀhnIÀ) 
 þ cmam]n¯¡mkv (a\pjy\pambn kmZriyw) 
4þ2����  þ Bkv{Stem]n¯¡mkv (IÃpsIm−pÅ Bbp[§Ä) 
 2 ���  þ tlmtamlm_nenkv (a\pjysâ bYmÀ°]qÀÆoIÀ) 
1.5 ���  þ tlmtam CdIvSkv (amkw `£n¨ncp¶p; Pmhm a\pjyÀ) 
1  þ 40,000 hÀjwþ tlmtam \nbm−À¯mse³knkv (1400�� Xet¨mÀ;  
  Zln¸n¨ncp¶p) 
4000 þ 25000 þ tlmtamkm]nb³ t^mknen\v 
25,000 þ tlmtamkm]nb³km]nb³    
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Members in the District Resource Group, who prepared the “KAITHANG” study materials

No Name of Teachers Subjects Designa-
tion

School

1
2
3

LIJO VARGHESE
SIBI MATHAI
PRATHAPAN. T

Physics
HSST

,,
,,

KRPMHSS, Seethathode
AMMHSS, Edayaranmula
Govt. HSS, Thengamam

4
5
6

ASHARAF. M
GIRISH. P.R
HARIKUMAR. M.G

Economics
Principal

HSST
,,

Govt. Girls HSS, Adoor
Govt, Boys HSS, Adoor
Govt. HSS, Angadickal South

7
8

ASHARAF SHAH C.M
RAVEENDRAKURUP. G

English HSST
,,

Govt. HSS, Konni
Govt. HSS, Elimullumplackal

9
10

SUNIL KUMAR. G
JOSE MATHEW. K

Zoology HSST
,,

Govt. HSS, THottakonam
CMS HSS, Mallapally

11
12
13

JIJU MURALI
ANEESH DIVAKARAN
SMITHA. B

Mathematics
HSST

,,
,,

Govt. HSS, Kadumeenchira
Govt. HSS, Omalloor
Govt. HSS, Thengamam

14
15
16

ROY VARGHESE
ROOPA. L
BINDHU. C

Chemistry
HSST

,,
,,

SNV HSS, Angadikkal South
NSS HSS, Kunnamthanam
DB HSS, Thiruvalla

17
18

RAJITH. R.P
BINDHU. V

Sociology HSST
,,

DB HSS, Thiruvalla
DB HSS, Thiruvalla

19
20

BILBI JOSEPH
BINDUMOL. S

Political 
Science

HSST
,,

AMM HSS, Edayaranmula
MRSLBVGHSS, Vaipur

21
22

UNNIKRISHNAN. S. R
DEVADAS CHETTIYAR. R

Business 
Studies

HSST
,,

Govt. HSS, Thengamam
Govt. HSS, Vechoochira col. 

23
24
25

Dr. MATHEW THOMAS
ASHOKAN KUMAR. N.G
SIBU J. JACOB

Computerized
Accountancy

HSST
,,
,,

Govt. HSS, Kadammanitta
Govt. HSS, Thumpamon North
CSI HSS, Manakkala

26
27

Dr. CHANDRAKUMAR. K
BINDHU. K.R

Botany Principal
HSST

Gramapanchayath HSS, Kulanada
DB HSS, Thiruvalla

28
29
30

M.S. MADHU
THOMAS ABRAHAM
PRAMOD. B

History HSST
,,
,,

Govt. HSS, Mulakkuzha
Govt. HSS, Kadammanitta
Govt. HSS, Chittar

31
32
33

FELIX LOURDUSWAMI
KARTHIKEYAN. K
ASHA KRISHNAN

Geography HSST
,,
,,

Govt. Boys HSS, Adoor
Govt. HSS, Kadammanitta
Govt. Boys HSS, Adoor

34
35
36

BINU K. SATHYAPALAN
PRADEEP. T. C
PRAJITH ABRAHAM 
MATHEW

Computer 
Science

HSST
,,
,,

SNDP HSS, Venkurinji
PHSS, Mezhuveli
CMS HSS, Mallapally

37
38
39

SIBI VARGHESE
BAIJU. T.O
ROY MOHAN

Computer 
Application

HSST
,,
,,

SC HSS, Chellakkadu
Govt. HSS, Kadumeenchira
Govt. HSS, Kadammanitta

Special Thanks to the following Lecturers of DIET, Thiruvalla, Pathanamthitta
1. Dr. SUBHA. P.V 2. Mrs. GLINCY MATHEW 3. Mrs. MILEENA JAMES
4    Mrs. DEVI. K.K 5   Mr. JITHESH. S
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