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Illegal Hilsha Extraction: Technology Is the Solution
Muhammad Munir Chowdhury

Bangladesh yields highest Hilsha supply around the world. Rather, the most
tasteful Hilsha is only available in Bangladesh for which the nation feels proud
of it, It is not globally available fish, So millions of our gratitude to Almighty
Allah for bestowing upon us such a blessing. But human disturbance and
human greed are detrimental for Hilsha growth in our country. This valuable
marine treasure which has immense role in our economy has fallen victim to
our unabated greed. Every year povernment comes up with economic measures
and enforcement drives during 22 days (October 9 — October 30) ban on Hilsha
catching, storing and selling for ensuring safe spawning and proper breeding of
mother Hilsha to boost Hilsha harvest in the country. Mobile courts have been
playing a leading role to address the challenge. In most cases, the activitics of
the fishermen by flouting govt. ban are unintentional as their livelihood is a
crucial issue. Here, economic needs turn into crime. But hoarders and large
scale traders illegally extract Hilsha by using the poor fishermen for reaping
unethical profit, which is catastrophic. Against such back drop, drives against
the illegal catchers retard the poal of preventing the crime as the traditional
human-driven enforcement scems to be troublesome in absence of modemn
technology. Mobile courts with the help of Coast Guard and Police have to
spend huge time, energy, fuel and other operational costs to combat illegal
catchers. But if we go for economic calculation, it seems to be costlier and also
burdensome because of existence of our large marine territory (7000 sq km of
7 coastal districts) and also lack of sufficient human resources and logistics. So,
we can’t remain stuck in the same method of operation every year without
having appropriate technology. I had spent nearly half decade on turbulent
rivers and sea with tons of rushing water. The voyage seems to me really risky
and hasty. No one actually knows how many trawlers and boats are moving for
fishing, Actually, no inventory can be done without technology. Another most
daunting task is to prevent the incoming foreign trawlers which also pose
scrious threat for our marine resource.

We have remarkable achievements of ugsing science and technology in different
Yo




aspects of our life. For example, satellite tracking services of cyclone and its
landfall have facilitated disaster response by mobilising communities. Besides
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Figure: Technology for Tracking Ilegal Fishing

IP cameras are effective instrument to detect the criminals even the vehicles or
motorbikes used for criminal activities. In addition, IR (infra-red) cameras are
also used at night to combat such crimes. Our latest achievement is in the health
sector where technology has been proved effective in case of utilising
community vision center, Equipments are set up to check the eye-patients from
distant places. Patients are getting services from remote areas by dint of
modern technology. Since we live in an era of digital monitoring and
surveillance, so use of technology is absolutely pertinent. Definitely it will
have positive impact on overall povernance of fishing sector. Solution lies here
by using tracking device that can meet the challenges of illegal Hilsha
extraction desperately. A scientific innovation under the Automatic
Identification System (AIS) can prevent such illegal fishing which is an
automatic tracking system based on GPS.

This technology can trace movement of the vessel with its location and speed
on the screen. AIS is basically for tracking and monitoring the whereabouts and
activities of vessels. This technology functions within a range of certain
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distance or boundary (For example less than 100 km) depending on location of
coast-bascd Basc Stations. Every govemment registered fishing trawler or
vessel must carry the device (AIS- transponder) which will transmit the
identification, position, course and speed at a specific time interval. Here, the
AIS receiver at the coast will collect the data and send it to the main station for
further processing. Even any vessel turns off the system, the controlling agency
at the main station can easily identify the latest position of the vessel at the
main station. If the marine territory is within a stretch of more than 100 km or
more, then use of satellite is an essence to make it operative and effective.
Besides, if access to SAR (Synthetic Aperture Radar) is available, then even in
the night or in stormy or adverse weather, movement of vessels can be easily
tracked by analysing the data. Thailand, Philippine and Malaysia have already
applied such technology. But above everything, the success of such technology
relies on commitment and capability of the law enforces. In addition, strong
community involvement and support are also crucial for its success. So, we
may go for screening its viability and cost-benefit analysis to prove its
cost-effectiveness. A big push is needed, because time has come to control such
corruption and also changing our habit of overfishing and overconsumption to
habit of conservation. It appears that huge quantity of Hilsha is being stored by
some glite and rich families in their refrigerators who forget the nutritional
demand of lower income people. For the rich people, such over consumption is
not their actual necessity or for subsistence, it absolutely originates from their
unabated greed, which has led this resource to extinction.

So, this is prerequisite for adopting policy by the authorities (Ministry of Live
Stock and Fisheries, Department of Shipping, Mercantile Marine Department)
to enforce use of such technology for sustainable management of marine
resources. To conclude the imposition of ban would be truly meaningful and
the enforcement drives would be really effective, if technology is incorporated
in the process. The fishermen, the citizens and the administration have to toil
together with inclusive approach for protecting Hilsha resources; otherwise
Hilsha will face potential threat like climate victims.

The writer is the Director General of
National Museum of Science and Technology.

L]




s Tenifd o TR

G T

B B 79 &l oo s Sa Avest i wia v fafee | o «3lb i wig ool
| utaEr AR Wiy G k- o s A we | s A, o wrR R i ) R
R 1 il Ty

HiEE U QAT =% Ry S R, ATy 5 T ot | S o1 Fibie ey
a1%e A T (IR A A | e Rt i s g Rl Wi GIRITGT e g |

aifel et &, of Wt IRl % Were, B 7T W il St F9 @RI
TR | Bt IR Tt X (- IR RSB (T T, R R, R A AT | 6
CRITAT ChRYAT (HE, ©I] el coltel &R el W= | ©iR & B, of cile g 9ot #féw |
S IS U7 BT g WITE o A (3 RS AR | Of =g, i weife tehi e R
A1 e R ReRarst a iR wens wee AR =1 | S I = i i s e
ooy #ee! “ifdqe sare o | S N «eiiEee sgT oaee | wdle e S S
FioE \iiTe =i

ORI e (AT Teferiee A Tane e o8 & | IR o e 0 Bi0e w16 ol & |
e, 0w e SRR S | O e @ o7 i AR el gm | e
9 STl =t o R, =1 o ste s am |

(6 AR O WA e ejre | R ST e @ o | e of el e
IR R | % T Wi R, el O e IR e | S o G o il
T S, T4 (TBIE o wive @ e e of | PRT 1 e SRy IE
IR VR T | TR TS (iTe IR W, (4TS TeTE e WA
Wi T IR S e e = |

T YRR e Sy Wi Ry v il IRee IR | s iR ey o e fRpme
ST WA, CAINIT o v AR | 2R iR e St TS Ses R e
«ile e S0a olbR (it e tofd Sl | Saig A sienr sie oo of il eies
7w | e AT orere Efegmiby aom it tof Tw (u Tt ciTe S et e
FR) G IR i B |

0% Ot Wi P T R e cir Rietst e R fedie wRuee
@R gl ToimT T ot @R e | TRl T TRy B uiv o i
GeifECe SN e & |

o




QT et TS WAt (5 oIy A AT q0dB (0% TR | I A S e |
%, SO (T Coer TR (B #{18 T BT S | AT T4 (BAITA IR A W A 6T |
e AT S «HiTef i, o et AweaE 63 1% | 9-e ol wREE s et |
ST ST DI T IH 625 | B 47 AL LS T WY | Y AR e WY
- o | G St (B A STt TSI BIATS BT, O AT 1 e are o
T BiTw W T | AT QIS AW SR T G AT WS ASIIEe AT 8
T A LR | B WITT T FRsiee % 2 |« oXIeT & TP00 T qhedia T
TG | T BRI (T SRS S1wt AT @ SATg < S Oy (o Wi | 9
QM A IR WA I A | o qew [ o IeieE sfe-awiis
e T |

AR OF TG U T T TG NS o T AR I g | e i o
g T of& cdre | iRioER Taafer A (cyclone) *bT JTTR (ISITI-20% T
eife ey cnfa PiReBa sereery BiRef i 7T | e I AR o e
kykols it HREH (cyclone) ¥ #wiF |37 | TF @6t ok A0y P (coil of
snakes) | S8t ST AR=TRa &0 ST F4  GIRENH W 49 T W uG F5 - e S
TRt T | ATBAIED (U MAGHTH BATT (it TR, efve sfarrrrig Tt 9 S
R Wi | iR et st i ave AT Tfew wim s Sk
FHEGHI Tt NG 90 | G BT e Ayme e e weieE qu-x4 Bl et
U R U9, GRfB R stEiaet of vt AT o 9 W I R e
TR W wiens iy e R gt AT v

witwifE TEErET QR JPRGeEITE 9T o e, T e W a8 wigew
¥ | @ it T g ok w1 SRR T g oRet wre

8




HI (UTF |
WS e RIS Wit YHRIG 9 o BIRg | «& BIRg wb! voie Siet et
taaifung ev taifeng (AT, T% o *R=pfr I1y

G I g S Wk OTF gUiE I0e OIEE | WigEs B e Igdwes tuphon
(TF ATHR A B T |

JETITT WA (T AT 1 wiR—gwrew, vo, Fres, wniken, fewfiy, s, =5, g,
I |

LA WA e T AIeew WA oy B T e I oo A9 | oF WRE TN orewiw
STEe ¥y I W @ R, T e i o, S

el THIE Tyiae T 19T e b MBS dve o o iere afesr wvim
TFPBT I W | TR i <BEAT e, CRIIBT T Fisisy, bt ke, @iebE
A A AT, CHTAIG WEEAT, T FOAGT G e &P | @ Ao R T
siReT (W) oare JRey & |

wfefare Sragare SRey 2o I I 39 &, of R Reaf& wer | e A
(TR, (AT R 01 LT (RPTTeT TERIRT | RIS WITRGT CHHFETT (UL FE{E® J0G7 g
TS WA, TR T-gee FAS o4 o, Riey Tue «) weiwetEiT w0 Ied
WIT 4T RSO WVI-2IWT FA T Y0 AT 47K |

" wEEent mF (World Meteorological Organization) WiwFs SR teff 3w
Ty ey B W | -5 SRS TN B I AN e WMO-uw
wiE SR v v 7Bt R, eme, R, s, S, ditme e
I | TR I CETY I Y | (RO CoMiiR s caibereieiEe (3w orey Tfe

b1y




000 FIW (HTAT SWRITAET (FF b6 AW T1HT X 0T b5 @ Cfs wsfB iy wmt
o7x gl Wl G e IR |

NORTHERN INDIAN OCEAN CYCLONE NAMES

Contribaiors ! Lt Liszd i List3 L4 List5 List6 i List? » L@
Bangladesh : Oail :iOp'l.i ' Nisha ' Giri fllelun ;’C!mp.tl.a ' Ockin ;I'.ma

bindia Agni Ea’ih.-nh Bijli Jal Lituar Megh Sapax Wiy
Maldves | Hibaru ::me A} Keila Madi Roanu | Mekunu ; Hikaa
Myanmar Pyarr E‘n-m)dn Plvan Thane ?N.uuuk iﬁyaut Dy ';H\_.qrr
Oman Baar :‘ir‘lr Warel Muirjan Hundhud Mada Luban Maha
Pakitan | Fanoos Nargs | lLalla | Nilam ! Niofar | Vardah ! T ! Bulbul
Sritanka | Mala  iRashmi | Bandu | Vigarw | Ashobas | Maarvthal Gaja | Pawan

Thailand | Mulkda ::H'Fl.li.\!uhi Phei | Phailin | Komen | Moa | Phethal | Amphan

RO S W (9T A S (e YfaeE o pus S o | a3 WS
TR WG GRRGSTI W AT o SR R i e Sw At A
B €% SITST (RS AT TR I T | 9 O Rodh THPIE T8 TG Fge
tafb fioufier -nRe | an wier e YRy 5 Sl ffes s | g wide
x5 rafae S, fowfamit Peafier iR | TEae st om e o 9T IgE
TR WCW % ST ~fade] OF ARE@ Tesly & ©fF 7T &9 Y, & Fif Ty wie |
wrEfFeE S TBT S ATET TR0 B IS (el raratsr-ais, u iy, e, B,
RO, B, i, T4

wieer &R St gefaeT S I e v fw | @i, Reln e, 9,
oA el | IEN St Free e Jf ¢ 4w 9w e | S
JETI & <1 O R0 e Soe® $a &F | (-131e, (9, Y, e Zeitf |

JEIN TG AW Y G}, TG 0 A T | (& ST 2[5 0, DOt I @ W
AT |

(R YT WG '@ TEH ¥ AiE, Bk GF 3 T T o, eevee o uiF
BISLER SRV

EE T M <ol W IO TS ~liare YHared of Ree A, of Ty Wiwre Fier
IS Al | W SRS ¢ G IR TS @F | R T g
w0 R @ ey YT wime T TIGT &, Wi TS & TEd
BT BT Sfepr |

2P « Aot ey, s ey, w@iafe e, B |

ob




el Rert g3 Stow wiRem

T, L w8 tew

G & RE @ (3% S et | fReet it SN fie 0 T+, ew Wig
st | et Rt R, s, e, wRE © SRy Reeiem Rieg Rert
SR A SSIE TT Gt | Uit 0 (8 8 Ry ey s trsiee At o
WITHE WSS e 0 ey | ¥ sl dfeermre e et Re
BT G S R wqwie Aovic ST IoT 3 TR |

WA 5

W : 80 WENT Sreb; WEEPRE, @ e, Bt
Lo1EL-

TG : 1O TENE Swos, PR, o cifmef, Bt e

Wi 1 e 7Y T St AR wo ey Rt whrer
@ AT WP TR SR R
TRarreirm ifttt et St AR eipw g o | 9w
T FrrefReET TR T ] O wREE T
THRGEG R | S Bre e g foar TR fémt
TOT | BT SRS CRHIE P (T AT % Sbrab Wiitw o7 et sver (it
g AT F@ET| Subro AoT R Sy BovewE werw Smre ife e, R
SEEE Ffare @ e 0 Gt 5T irs i | o folR (v Tk S
BiE 27 | QI CATT HIRT #A0T BEET | b8 Bt fofot svwer RRwrior oo Rua=fey sviyy
AT | Swire WETH e wime W Wivw R ceifSe I SR s
e =7 | TR SERFT SOrRTe Wie QUrae T ¢ 7S Sa08y | «F aif ey fefy
i T SASRTeIEE Tt STy T | @ FTeli Swe S N et e
BRI (T TR e i IR o wstE o e efion e wr ) oy
STIET AR T A3 W R Sl IR o W SIS fewwfy B e
B |

ST : YIS 24 SIS W TR oy oy e Wiy oo o oiwelt | Svae
Hiom ol ety wwer 8 ae (it O el W3 Y CUT O HITT S GART FATST A1 |
R w¥emT ey ¢ SRl v R w2 toff 309 | @ W Rt W g uie
w5 9% I TGS | WA areE, GRS «Ir T @i oFm €% e
et Sl | [T O3 AR A Rty SRt St SiviE-ewT W Qe | B

bL |




Efaw @ ety S v o st wae | R onit oy Efom g Rivy e
(T, ', AT (TarG) i W eigpiem, T wies AbTEHT aigieT 30 W
et | et [ Rfeg SR e IR RaERES g e ael for st
FE |

TSI € T : FRBZE, S»30; T EITRDT O, Snvdo; FEwwT awively o= T
TR, dadb; SEE R swEhr-ag seeT wireiee Fer®, sea9; sy e
T o TR (B2, yvow); SRS BF 9T WhT WY =g (Blast=ig, da3%)
genifir |

4 TH TV

WA 1 Q WPRE Sbd, TR, YT e ceiférelin (3
Fenior), B eime

YT ¢ 34 T 588, T, SRS

W - Pt Fr 2 o Semt camT SiEaeiet Sevem
G T Sl FTE | BfF T TR R R et
TR vy AW rE W g whmw o) |
AR TS 4Ty TE (e iR WY R e B ‘

WMWWW|WWWWWWMQW|WW
wiEEl B T sty Wb arEfiet ofreRr emy e 38 ) g Bl
RGBT Tgwreer (T R wome) SfF 27 | yvird WBITR G (it awg o
(EORRRTE I «Bsew) Re Ret 47 Bl e Ry Fie = &)
ceifrraPr coira Twfart 9% Ror R b oftmme R #eeiat s 99 |
q% TR e R R s sew ) sl uiismat o e R
Prags e flawhy B e @) o Reee e Iees 7eeidl auw o
AT T &R T veF 30w | A1 38 Ie O oF wrwe SRt S |

et fem R vt oo i fa sitaet g el S sireeef e
T | B G NPT (RTR ATTEHI0T [T cRiReT SR 1R, O wEedy
TR ST SRE A 9w Svae Bbiew B TrRar WAREE HgNO»)
Rt w0, o Rt soags SR wew | i Wi werew e wiiRerr | fofT et o
Bz 6 daft i wRe ae off St s v )

A% 6 FNiTA « frrwrels ey fBf wivd® Rewe e, yedy Bitw s
TRt it 7y e gl wret Revnme T R G R i e
T | Shd s Eirw v RaRmie ot Wi O3R0 Ul o | @ ot dpob Fbew

b




T ffave ae RREISE TR € @Y iR citre foft w36t R w1
T | Sadp Wiirw ol Bio= Testa ewe 7180 Ty wis g7 |

Jif Wit = :
WY : SR YT, cave ciPTel (I o), R wie 5
TPT : dvog; ouT vE; Rgw; Bow e

W+ A gy e onferegr o g Qb et fies NS S
Fe qwu wiwd) | Bl Gt whres Y comriy gy | 1
MY FEY R I BN wEeE Tyw 9= |
e ee BeRe e | R wetst et B
FoverE ST g B | Brefiee i et fof <
P TR |

ST ¢ Sbad T O ww v FEm IvRrer TEER Rty v wpmmeR
(TR WIge) efere SHNHTE #HE Y Fiw 56 | AfTeT vW a TR
HT-ZHATAR #itw BIE Ahewt wiftng & SGFw B w0 ol o7 wwfe T 3 e
W, 1% o e 1 o A e AT | Yoo T el e Rel
OiY il B 4Tg Fift Siftegs 99 WA AR e fTe Moy wieie,
AL A A Fie e Bior it o wwee ey rgdie & | I Rreg
TTeT wY out femafEety ety 36 JuiY ST I | S TR wew
51 AR we | Rl 0 Wi Wew 9 e ol o okl ofF T | 1R
Qicen ot Afire R T 20287 iy | Rt wine wiRIGER, Sirbq FRT AW T B
e e g ey i o T Y o | S TRETE 98 e
ey st #i w1 Trle GRRATI Fare e e FE 6 |

YIS S I = e Tt TR it oo onawt araiie o T B, G
e G wi e (eBIhT W5t Wi | « =St Biee W Rl el cufée Somiey
Biv FTaTR T s GreiE T wiftreer <@ wiS (s (T Af%e’ | ST wEmi e
v RS WAL AR, @ ST (T R SIARR |

CI

W : & SCERT Shve; T, it wew

BT ¢ 3 (AN Snat (b T=1): Ak, ©ige

WA : CTEIF I W Sbriwe TR & SN B TR *IegreRt Siey | AR 9= oy

b}




o | gy g afegeerd o ol v et g o
FOT TRT IR RN AR, SITT BT FOECE AR Foeer | fof | S
ST G e ALTTEY 3 6 & OH TR [
TR R W5 WA B 99 '@ WH oy vY 09 w0 |
fewmr ) Rfr sdxo it e afE qeimRiy Rt
WY R ST O W AE It RyRvptr
Y @ R wapgeas b Reee wile A 9 |

et : RO R et R ot efebrer [l
e e | ¥ wiRee el SirmiRees TRee TH
AR 6 c8te qfifer T TRee o |

Hrwi @ e« Tl Tt el cer faoee ) S WIMIpTER FEeTeE R
TAFBHEE ux el ffery afeBw o)

FEETEY 9
e ) EiE Was; FNEet
TG : B CRFIE 3848 (o =)

B - oA T SR WiETERew M e [
T-IE=RE1E Ao & 36w, of wmfRerm ey |0
erpl WRER T Rwhe o v e avd | |
ey FERE e e e e R @ '-}g&g
Feretaras oo, ot @ Rrgersr R Aoy | ypon S
T e S =0 R 7 O T A PIrelE T | dna mmﬂﬁrﬂnﬂw
oF T | Sade BT ey T o o ST a9 shde BTN 38 e e
e Srerre R wefT +me | sy Wi st Ry efefde o o o
RN e o Beme a @) yeaa e 93 Taee 250 g o i
B TG e @ S o RS 7 e At fRer Retfiv exrm vk v
FET | T B¢ THBIT i Tiaiar o e G o Rt i1y mee Ty ety ey
T R, Foret Fotfwreee mRER e Syiee B @ o | 599 SReET
et fof Rreradite Soiioi fRrm @ ¢ aa daet (N Yaey B ofE o Wiy
AW T |

et : ol RevfRve 9 oS iR ¢ aw-a firen R o e v |
o« TG I ATET RS coafkyet it Fntee R g wei e

1]




¥ (I AT e T I G AP FAR AR TN AT ST F TR
Bty Bl TR | 4w ot Ew emfie kv Ul T F o FEER aeRE
WIRB R IR c2F W, ol avalon ey S e e =i wifi e
IET O PE A0F O Zeitschrift fur Physik FER$I0e aiong Bogm o &+ )
WIZP1ET % YFFD ey T @A-TIZIER FACEB-R TileifeE Tt e |

HUHIT & FUF : S»v88 WTH SAEH Rw FT™ TEMifE, ynetr MM Tt T
RGBT e, Maer HERW o WowM ONF e WU W AEAIS BCE |
Reis! Rt S miffcsien g v e A Suifine gie @) wet
TRofamtem S A 3oy ] WYI7% (Bose Professor) =W 900" | Sabrt 310w Saret
=G S A FTSHANR TSI it e @ AW fEEeiees gt

N IS I
W 1 o IR Mrda; AT, cee (RS i)
TR = » SR, dabd (8 IRR); BIFT (AIEiTA™)

W : T SRR EETRT et SIS SeTRew S
o crbnoey Wit | TioE T iRt deRy o
Ty MRS SYREERE Were ween i agem
TG TNCW T e YO e R Wi &
ol | St et i o @ HIS 0 i | O Wy FEeRE
oS, TFREAWT WIS, TR 4EE, I S @eE, I
LT CRITT oy A0 | ddde Fiver iy Filur wifnr g o7 o il At AT e
i ©f o <ot celffai® T | Yadq FieT Ferd] wwmer 4y SR AT
SOWE TR | Yd® TN GIFT I8 (4TS i AP R 19T I @ WA
CEIICT RN g WEW wF WP oo Tt 3feE FEw | dexd i Iweret R
SR G ey Ay ARt {8 atftte evw e Foy aag «fF sE | Sar, of
TRd 5 T o AT | et HiT 2R ot REwie TAROREE it A fewar
ez o e e | Pivresi, fEH s R o sfoe g R ey s
<R, o> AT BT R vy ARty PraBsfe e | M) FTT Gt e U
i T R «wdRes Reie eTmrate e TR o S o 19l
ity ype A goes FRTH eEEE Rena F o) S ey Qe e
BT Sa8b R Bt R ARy o e o 7w g R af Tge Ret
ant o | R smes ST ARt e ARG € Shes FITH SIS & | dbi8 A
wiHe AR AEEe 9 Pt SafEBEda B e Afivme e =) SmmmeT
WS fF ARy RowT R saa (i dsvo i afiTeE T ¢ o T o

CH




BIPE foge |

st - S st R R eiEe e g Rty | R avE et i [

B TS SIFH AT FLIT | IS CFA ~[90% (T o) Fely e Hge
oifiTRap R fogemT |

WEHT 8 AU : dvko AW ARREH IR wytE IR CORE ETEE
Fret-22unfers Toifiee S 1 350 F0T IET Gt SFER qIr daan AT
e @ 2foTs SRATH O TS ST WIS [ | dvas A Rear « I [
SIS0 519 TR ey o Bus R wEr AT F@) Svae WA
T SR ST WS W Rrewe wRife w5 | I8 GIemy (T S99 A
BiT AR ST ST SR TR |

T FarE-Q-gar

w : ) o, seoo; W, dwew, «ftww, B
TS |

TR =0 BN, >pA49 (2% TJuT); BN, FrewiTee |

WA ¢ W TEe-a-4w W W AETRA
PRWRY, SR U PRy | B e aget o
Y83 At WGF #t7 T | e R s smer
T S HITH DY 2T A0S T T a7y =7
A | RS O e iR =rw ynan AT 4
W%MWWW|W>W:MWWWWW
TYTee Toirerg FAE oF T | Spob Mo fol « Fmims ey ey o) y98s
SR BT @ @ |

e RSN B, TETE- 0 -yt <[F NIV 5057 T T ST AfEwes wike oW
(3389-3381) | Y8E-2ee HF %fE Arghis g @IeT (GRTTIT G Y2eE (VTF dauo
At s =AifpET Re ¢ fwr ST «Fvve e | e TemeE fm
T TR T O o R SR o5 991 2 T, TREre-a-t e e
it o | S Ay S oS et wfie RealBba ar ardr 0 ©. Fware-a-yAr
Toert pfipetey Rl |

oAl : T TRAS-Q-YWT (FBRrS TR A STl U FEE | ARl WA S Al
R flor o, srpitegts wettast, =16, waet, Siowmwm, TSt o S o o |
e R 9T «© € Taadiom sl SiRkwiee eib® Tms, I T o5 155 |

W




7 g 5 @ AT crE GEw, A T T = T ¢ € rE T e
i Srgrawaty | ot e R Ry Rine sttt Afietr S 3fvw e dxofd
ST S SIe QR |

SAET @ I ¢ T et oo, et T i (Feeees) g viat R Rvtem e
TP UEEs BRI e |

S R A
W : 38 GRNT Saxe, A, 4F e, Gvewe |
(FETH TRITT) |

W+ St P, o0¢ () TEH)

A wieferem ey, Rotw wm IEerE
FRteparaw o fofy e | aREsigEt yaxo HEivH
S8 GOV TBA JIETTAC T SRy S |
S RN DT AACETYRT e TR R, ﬁﬁmﬂﬁmm|wwm
e T it R ST At ey wieg) e Sass i R et
TR (ACF TS IR Ya88 AN FEale! Rl clee AR iy T |

AT + % BuifRw arrshgdr A (i e e TuE o Ao e R
T, GO T (e | O TSR (4T W GRS e Yt o o PR afboy
AT HTAR W) TG T | AT S»vbo-qo-a7 e R IR ¥y TWiT o,
FACHIAGE rafeaee estw B TR @ st sttfeweiw afedt v |

T T A
W 1 o e Sha; FERwE, widtE, St
L ERSRIES FE e e A

W : SR Y88 T WREIFGET 37 e WG oy
I e PRYE e et seme oF o |
FEAH A3 SAPIT A AREIEE T SR
o vy e am e Shemenr SERE 8
PETR (T T e pdfimmem) mire qife Sa—
Aot FTare T | T e QifeiTe aree I S WA | Sve A PR TR I e
7 %5 9% fmr Phedofs ol sreftrm oy R Toail stow e | ooy REReG
o] BT B SR iR i e SR g e@ ¢ e et g

X0




qHAH FT 7 W Bl e e | Wi R weir omeed R armEteR
it e srarieer o R nie 3w | BIRT SR it fim Seed i et
T wienEiR TR wee 24 Amr e s |

TR : FErirsta Rt Bramer St oy HTE | [T Swax oo "SR Few cad'-g
W AY v B e o Wiy Ao el sRom | wwwieee 9iey e
witRe gentw ofieT wie s | RR ol gierey Rumm e T o Ao FEeT |
w, i 587 B 8T 7oy eI o e s Suta Ik, T Tw w9
(FTPITH I Bel) SR TH A5 [Aa ST | SRR SR 8 1w Y0y e it
oI Tl vt 30 |

R 8 AT« 7 erEbt v, Br g fRmey e 9@ cruime GeferE
BT (it TITpE B B, sans Fiew TS R Arww () | Y
iy 1T =g Bl Sheatasr AT SRAE Wi Age AT o g3 el
G A AN TR et 9% o ey Wi, Vi e’ el

T SO ST
WY : 38 AU s RiNidve cerr, JreEom™
TG « T 2%, o9 (48 TER); 0T

sfelRv @ capifefdwa | R wfRom Seg s =Ry Rew [
Ui A ey RefEsiy 1w | vealt wias g i
A @ i AT SR | QNI T TaEe sitvew offe oI
O TN eierErT Y 2w | TR e wits o of s o
A NRmEieT sor T | ottty B o o wwe aver | «®
woTe Mres fel Biffwn cealiw © wuw Fiftsm coalder AT v | aaviw ol s= el
FRwER o5 e T AGE T | T i Raeht mi SR Ty e |
= e {urm o dEife 1fe e s wfRes e siame Tee R
(Snes) WET I | CRVIT QU (HTPR APBET (dduo) Ul e FRT | Shu8 T @B
R et A e o wige awdReny Rty Balsfs R =iy =@ | 3%
Rt (T e AT AR (Tl o i) el et 3w |

YT « ST AR e o v, wifye awdiiwg, e, swdiRm, s g, R
wigw Epet, siftfes Ryog ¢ ST e oy wwds | BF ¢oltr QM tamiFe fFaw, 37
R SR A TroioeT | 3abe MNET O WREIRY W WIFeh ol uT W gEeRT

a8




crulge fefemmy o sie o | gre 12 RS Rity sy w#o o | e =
AW e e T "witm emeEe Renh | fer St
TR AT Rl St e | o R, i st SRITRe e SRS (Tt
“wie TPBr w wy RBFEH 1 MRRTYE It SiRER | Civerices ey g Wl a%
FEEAA GO AR ol IR el e 7 =1, ot v e weEvey B |

ATF S IR = IemiTt T TR ddvbre FT ST T4ACT PRT T | dab8 Fiwer
Tofa sy Aivee =TE G CITee A | Sasbe S0 TS WG A9 GToE B
ReaRifer it A onirs qeitefit =@ Y SEBIeT SIE GTeiw @bl *we (rawl
T | @ Wet oo FwT B G0t v 711 FwE= |

WS HIEW Y
W = 308, Il o, TR
97 ¢ o3 W, Yoot (b9 TwE) GRRT, o118

WAL : W S W AW g e
W T | ERRE R T, $eRde
MWWIWWWWNWWWW
e | TelR ot FTRwteror aoties TRem (4T dhbd I S16F (FI7) = Shle T
wrereren foE we o | o oy viet Ry e ReieT dews e anr
o | FBRr Y8 SITeT SrirEhe RtfAwios B3E0 $905 T GRSl ST TN 9o
TG ol v e | a9 O o i ot ot faifwmor < fReion s
o RO AP S0 | 6 TeER R 4o ere Ry st 3w ' gk
A FLAA |

wieaeelt = F&f& wiT SeAI2Ee GAmiErT @ WEB0T e T T Softe @ T iy
T IR | IR T MPETT LT WIS T T, I T SRR AvE
e FE T Y T G G wige 6N TR | oe Sk e yige

GF-3b 9 GF-q TREANET g ew eweerd s aoig ) B oy Aaibrow
it |

FTwiY @ T : Bibrew mom e ey iy Fdite com 7o ermiEh e
CBITGRE FW5; Shbb Wi BBNIRIEE (GRAfERT coeiier SUIETS; b8 DT S
FTIROT G BT GO S w9 uf N oS T |

W




YW S
BT 1 S, T iR e |

WA« WP W O G @A
e, fofy Al sicaedt o9 07 wWo Ty
wii e R ARt i i e )
oy <€aiy =t oo RBFeRE, e,
siftfep TR SO | W ST Bl .
ﬁwﬁmﬂmwﬁW‘mmwmﬁmﬁwah%mWWW|
Sob A o TR Toanl Swlrem STRrey o FE | Yok A TaT ot
et o soieBETer T Fadsli ok o e |

woTHHt « ol Inamiot s 4 wadiy pae gy +ifre it wivfe © u e
WA T | SN R G Sl AT w0 Shhve Hie U | THE IR
TRmRTe R tfte ot sefe e Fére Ry wie oy o sl
FE | i Frogeat 7@l e = w3 TeRem, «% Rowess w3, w8
T, WY ZET U ¢ TP WREE (GWIR o) e = T e o weh
i S i T SRS SR I el And | [y g e g
W W ST & i aeT e |

SAER & HAFFT : Ao B O AT, Gt R, oos; TR Gl ww
SR, cBulT 5o 4a%E, TS, Jo049; QIR BT = W (HSIEERT A,
Jooud T |

wetET FRT

W : B (W, Dd09 (T wa); Ied Begem, B,
T |

e : et GieETaite qeedin e gber [
TR FES WSE IET | IR @R WA
ey B g | fol el SITet ITTE oS |
spby W8T wrgfae ey ol (0 e s s [
T S T | 3»a) R T wrolie @y ob
mmmmmmmWW|mﬁiﬁﬁnﬁﬂm»%ﬁm
ottt Rawfy (seef) R wices o Bor et wrives Srwedr WifET gomy AvT v |
iR T6E u Fin, el Rty w6 o AT g PraEsf W

2




TR =T WA (T TUERT Shab, Shdd @ dsbd WA | HETRt W 9 B
iz R s st e @it o e, SiEttw | adwieT i geaidn
iR wercr wwiET ev cifir WeRshity @Y wiitd (1) e
TG |

il - fofe vobae @F e /Padsfe el sy 3w | R 15 38, v |
ST <[, ouelb AR 57 FE | O (et <3 BV Sue G carbibiE

I | B o1 BT eI e 5ol | b Fefieer 9y 3,%0,000 (4TF ,00,000
Wi Tl @TaIe = |

N @ I ¢ AT ORI WIS (dnbd); WA G B wherd (savo);
wiEEhftR, Aeaf50 Wherd (sud8); HTHHNRR i f516 wwrenre (yanv)
B |

LRl L

WY : 36 TR, yaes; SRR, IETa
T : o AW, 2038; 7ol

W : v Wemm wew e g e |
ferropv | O Ggey ot R, e 4T B
SiTaEet FAROHES « v afbbe wibrmdT g [
B RAET Qi SRW od0 AR WA Ty W
SHBar frT Reit Srifow T | 2030 T s g AytARr |
ot R wighifey e fermmy B L
mmw|wwmwmwﬁ«wm
(@) aver TR 7R B T R S T wve FRers € st | aa
HiH T TSR O el %3 T | eIt b I T oA i
e, BT TR (ATE BB FIGI #H17 e TR # WR=eT S 5eer 9t it |
e Toat FE iR o e Tew, Tewe (3aas) 8 Pralsie
(SnbrR) g S | 1S ey O Tewd fRwries ciRv 11 et e orome
SR =Rt R Qi O |y Tt wReE R e Rt s
gt RET cIivT O | Roo) FT (i i oot e o Ren® Rt wnoris
R sw @ g |

AT : oo Fiw 6 e Sty Tl ‘i o= et SN Tie e R st a9
g wRe il R 9 | « WIREIET $3en esem Ui @ Rl SRE e
it | fef gheutdzier cotoeisr o vt ST 0 | @ Tl T T 49 Rty Ak

29




CRIBITR ity B <1+ o | wozrersr e i e =it Seeiotem ivers iR sy
W | e T wtineet TEw ey e s Swiee |

NI & AT : INETT FFH BT 058 FER FIEE! 0F A7 F |

Y G PR

W ¢ Y, YT, AT | e
B« fofr T fomn wor, fmigwg e [
TR, T FEE T T TeTer (N e :
TTEA | Sk 6 dhvadx A T fiRveeE
eaicEhifg et o Ruefr e anaefr BE
wte T | o 88 v Rifer RefRvemr oo [N
sabtr i Pra3sl Rl oF e TR R
Rwnee saneits et feosr wr

T | Tl sy avem R i wifiiifeweffee ar o g SR defwR
TRy it o I |

HIARET : B, W I T <R ST AT W ST GO e SR e | [ ew
s cRwTe Rt o Jenhn Fery FomE 1ot wwEwy G 9E e )

¥ '@ I : Roat T TWA THomT e Ffe o, TWAS o, Reer iy
RITERT TR IRFCTT TSl =T FHTHCTT o RS |

S AT ST
W : Yo TCENH dabd (IW 89), FHwRG Soirepr, vlaty, [
alwioPt | o
WA : 98 AW e META - Rt qwe oy | ]
Towlrr wiffwia | i Lty =T st comriy wioowE | ‘
T @ | A5 T Wy vew Boeydw |
%5 R Afifice o e off =0t fien R | 0 N ¢ .'
B TR SIS T T (S TR 3398 Fr e | 7 351N
mmmwnwmﬁﬁﬁmsﬁwmmﬁww“
AT | T AR T T 9 | IEAEsE R, swdide ¢ Afre aifawretT swmoe
TFANEY ey te NieG B8R Frever oyr | FOF yane Hiwer e @b Fend 2ER=IRTG
AT fim AT ¢ R sl AT @9y Yood T SR AT € wREEhT
TRty FaBrE B wrel @ | davl F1 fofi Frewmte ke T Sfafmin
b




feite oTes 51T RGN A G | o) (UTE Yook FiF T fFemis 656 TERetiy
Bfere TG Sfefuifi, ceira e ST uR, G ErRPo fed e
iR Ty @ SRAER R Rems s S+ R i e

et - T pfinr i srmnferss | ot R erRET che e s R wiwes
T R FTa, I (w0 STRTPGITET oY T0ed SE 3 Fare gige o | Tofy
% Rvnwlrm b wihrnbe St 23 I wiRen s, 3 s g st o

AT @ T : PR e o, WS 18w wore arwiBow TR100 Tonfi |
o R e

WA : A TR QT e ™ iR | fol
TE oAk b Ry s i
Romw wfte | wewenes e aft ¢ {RA
R 98 (A0 & 4F (I T Wi T 9% | NN = A W
Rl T SR @ vy Hw GANgEPs R e
RS cryretPE R @ T TR (4T Sabr I
GRBTHTS o B SIS T FIeT | KRG GHT |
e @ wifReE Tos T 1w S
wRelRf e Puis suw 9% s R Rt
LefAelfFfibre Gitg Ay <19 | <98 T4 & So &
Freidll Siw s Pralsfs B =me 3w

N : OF o0y b W NGT qFG WA TR N Pent TR BT
TwnT I e wwee SR Fw | @ wet B =& Quasi Particle, Weyl
Fermion SIR%R & | S =¥ Wollis el [med wi-gomed o= T0m
o1, Rsfer fre, v s RS wrer aef, widers s Rute R afidis

TFAT WS WEE Ree we TR R dieers, T SR S e
HTAGAT = T TR T |

ot o A Rt @ S SR g@r TEemne e W g (e
eRYTee S F% 0 N | ST ST ST 3R ot I F Ty IREioa Rt wige
T T RAALT A |

5 : Farew Rty wer BIRORT g BRFRATe TaRe wirm o wde €
e | Resiom wRemg THReD T TR T |

ST : S, AnndRe R, s R |
1)

g




e Te e
B, G, SRR T e

e QTSI T SEA | WOFT AR S AT By 7 BT o2y
8 G e HNE AEDIR RGE G T LATE TR ATF AT % WA O (AT
T 3 0 ST R SRR A T ZUR | T AR e Wi A Aoy
%, TR Al @ @ FE G4 T IR I e | e R g
e T '« T il et St wod o (T (RewiT e RS
(A= AR AT IO YO | T SFACT oo ey W o e e ot
T I I o-AeEE @ FvfwETe-afera® et sfivte (@ «=) e
TEII T T TOIE | IS TG @ g @lfow It aeeisawie gy st iR
ity oy fomegfe gv omim e o | ofigRe TR fir O wie S
e 6 TorrerE ammm e T TS S0 (TS #I1TT |

Ao P o ey % fm T Wi i AFTeFeT SRR T e
RiFra 9B o Attt G e | Ao ST ST G IO S % 97
SRR WITOT G AT SR, S st e B ofite | et agfes famy
O N TISTCAT A, e ferei iy o e Ly st e == s Ry
qO AT | AT W A U S W | O (BT R AItE R RIET o
JIEHT 6T | SR 23 SRR SRR cow it (o T 0 il ST e v
G | 0T 2R O (1Y SRR T e o iy et o ey wow e | o7 =
WI1E B SR 5 R e | Werid Y Wi R W @ T e e e
R S | W G 0 [ T A i o e

Fa Toiitine Wi TE [REiNiar <% AivRe TR 0RO W 1T HET0e HEgh
T o | 2l ey BT o 39 Siver Yor AR W TS FIT EFERRTE iR
TURTT oD 5T 2 | TSR TR 8 U TR WO ISR ae R
I a0 W TSN IR WG | AP RS SN T 3 e oy Ty oy
Tz whyon +feree R e ffEy gew g Qe | Wi e we Ol e e
i Ry Seetme e werew Rt eyt zur wifjone | i o uie W1k v Re
Bei w1 v T wersae (@ Y 4 | e @ e =l 3T et @ @,
R i At I P deEw 0 AT G G uifey oy e At fiy
oS | K e M Reier ey 9fE dwies wog 19 fow Ty 9 799 R
SIS N PRI e Foie] FACS o1t | oot cwoay o erenfes soy, 7% Mt oy
1Y, (IO U7 AT L CFITH TGHAL 2wl Iy A7 | 2oy qE-Ar=iiF e Wieae weuy iy

2o




e @i e AwE {Eiom wF G2 | o7 FRE S WEE @ stfers e
AT WG ST TS W 9% TR W Sirhe T 20! |

TR (ot 1T 90 YT AT = | O e Ay ST ST « Jenie v | werd
T O B o WY CATIeT ST SETee T U, OF Sitaely St frmnfere g )
Sivrr e HEeE grr 3% ) wiber it Ry Remoe e st | Bow
SR 5 S e W A | e e we b e o =l diwp Seimift
& dihant TR, GRS SV ST | TR e Bm G erent wwe, fée e St
GRS I SOy CTa T BTy Thie=y weren e Siat Srer Fus wies | ax=fe g wlbe
oM WO WU Toae Y7 (I AT ST e N G SE0ve AR IEH
fwatettar |

R Q47 TigE fovTe Citate Bt ARefarel | SwieiE O 16N WY FIteR 42
WD, N WIS G, | A BT e S e o | O @i i 9 Grewiw
T e wew A | A e e B oo oty e e chet Wi |
I YT iR Ty B @R T 1 «REmme o35 RepeeE vt PCR. @M
ST T RS SR o et 3 v wieR | fore ofiure sege v we s
T oA MRRE tofd T aui weT e 1 TR | K B aw ek s
+Rde | aEreTR T o7 fors AR T e T R | T G4 AN I BAgE
T e S W T | I I fae wifere SNy (e oreune e ol
WY Y | SR (O R (Rt Sy qr et Feiien o o o pIeEy
ee TG | WBITR OF WTE R S WG EFISE 0 T 707 TUEEA! (108 T SR

el

forergfT SibRet o/ ¥ i I 97 7= ORIy | 9 AT JnRET TE Ty
CRIT (NTT Rt o qRensy T T W | quA ‘@R qReisN’ T 2y )
Toras 39 FFWE YL 06 e A oo aenay | Rwiior 1ops fbgwa Fgwer af
T (FU O AT SVRDS (L6 (8 Y TR 47 WIYJTT | WIHHE e Togs B
BT T o MRS feama e 1 forte e R o sieres o oreat e )
YIRFCEAT MTF AN T 7T TR MBI YRR T I G ey orewt
T R | T Tor FIBRRS! 1 e GTF S PR (FPEr (3 RN 20w T |

o e T A TR ey | R g e T ot T TIRGRE i
SR TAET (S T ST 0T | TG T e 5T e 1 =@ deiie
o | @ (R defie fegme oo o e om) qor s
carTey ey T wwiye wweE fgma w0y et vt feer weote 1w
TACE AT | SIEAH (T AT IS T T WG (U5 T ILF | T W GIGRE

-




@ EiZR (UL sihewr famy uig FEET w03 cinear T TRET IR | @ T G0 AT
T WERE 8 T IRF | 447 FRmei TRRBRTE Bama Ry o T{Ee Bama w9
IR Tl qiewe T o T |

T I @I F T S B o« RN 0 90 @ Rameg @ 1 e
T S P I ' W e | (R gieew @ 3 g Tige s
Tt e =@ 97 700 94T T e T siftrs ReRIY T | PR T
T ooy Fiemste RSy St iR It B3] (o% 319 5ie O RIREIE (60 | Wes [
wera R fgaa wore «af 959+ Beee aifds v o | une sl e
R TS T AR WO CHGAIGY | ST o e ~ifterf i o R sy zoor B
@t A e o | T Tarmte =y T e i o R ta iy ST o Shites & o
T, (7 DG ST T ey |

o T 3 HT Q0T T B B T Qo F e T St g -nee RIE
AT CRFITAT ¥ | @ (w7 Gl weT e g = | Ffre wiereey +iow #vim, 0o
S | ST 5 T TR TR TR B g e T el i e I 39 |
WIE T O IEA NEGITE (ARET] GFE | T 1 QI 7 7 LT STifeee gre
A NG GO T T I 0O (T I R | Rwies 5 Gieew % e Ty
T AT T T 1 Ay e

TRy 2fer R o «F awifS (e o awifeTe, 3 o AT S i T o0 ol
(T IS (AT RS PRt g Wi (e 777 Ry 0% Wi goes a1 IRr =1, o o
ey =1 b TRty e S FTe ATt Rt @I STEee S & |
q 7o o Gl <=t o | oF B9 i g A e i v fiw e,
Tmlie AR w0 FAEE §W AE 438 RROTS &7 e o w1 e o aifds
T T T (ETADS GO 4 A ba geiiad | 99 o &9 &1 Hae i g9
T T T & GEEE @ | e e ot Seee R wim o g ot Gewete
&t |

TR A (% SRR G A T AP € JESTR S OGS THEe 7] I P[0
{7 g 7 | FOAME I IPEAE QTHICE DI AR @ W O el T
R SiiTrs WEE | F=eq Eln SEe wwfore (Fee $E ey ewfog Ty B
R T2 TS G TR T | TR T ! T S e Qo e A
T S WY (N TS O GO 0T ST RS XF | Y BT ey o
IEFY QENY I HT T 97 H YA 32 O Fiitwe o i T /W W | IR
T ) TN o AT WIET (7 FI6 (A D Iy Wi Xe 4t firgsr o Swiee
A T AR | AR (T CRIGAIGT Feereer efeEt (3 itE WRR S

o]




efewatl | FITT T T WHE 0% afer¥ e e ure ST
effecadl férs yalem =0f TtE | TS T aYE FevEw @ SiERET Tew TN
Afraifiet 7 g |

AT LR SR S i e SRty snaRtes = e | T e
(T TR NIGTT (PITY e TR0e BN, TV ST Iy wiph s fomy ooty
TR S90S TF | TREFT Y Reeaity FEues F140e 9 Agrobacterium turne-
faciens TFORwE defew TwE = o deie T JERRE SEE
CERTTATIRRAT (T Wit g o) |« gt Wi iR ceivy v ot v
TN Bura, o Bt «F e e sl B opfs S w5 §iw geee F9e
ity | giefaces oG Fitre e R FI0T MeEes S o e e (5w e
e o it feGRuer AR SR By s =0 Bitws e B sor
ST S 4 T TRDRTRRS Bt SRy oy 5 1 2l s |

Pl prladamid

.\\‘ Y

L

SR cpifer T oy el =T Ti 2efie

T Y INCAT W AR Wi wRT cviven Rifisr g e ooy gl Gt =
&7 | T B T8 TRZT T SINT o o wfny v o sTeieny 1l 3 (I |
I GREITT w7 Sioee Iaaner oA et ey ffdhe mae Bemerew oy stite & s1ge-
T T 1618 W05 UITE | TR o T WA =, (9, CRiIthIss 2t oo SR
TearE 0 0 i | A e o AR ke anm I o Rifire
oy 1 s FNAT AT BT e 1 T BT | G S (S TRIeg O
T | T PO oMy FITENTT TS T T R G 1Y e plany Fifetos By
FIE e 1R <FER-A 900 T | PN G e Wiy, Feifers o B =, ot fdite
RIS GFie FVBHR T Ty S Ahear 9 | B Afiweim e g T gent
TG o UM |

L1




TATY (o Tena I P 90T e Foes <o U (G o7 | e aimy 3t
TaRE fEe T s F el e e, e (e ST feeaw e
el GREGRTT O e Teaes TR W AW T SR e
HRRANE e WS @R | AYEST @ Tl ot o o R i
w0 | i e Rt el e gl Sty s i e B gt gt
e Ty oren-cramtr i M st s it w8 zome Tgs T ol |
% R T %2 e e ST e =R -1 SfReeeir wRitE seer wen
fergw wt R w=wue w7 wang | RdiT ot Ry ot PR e ey SR 20 e
A= Ty Tt g eI wertet Rge |

R et ol ot e i firbt caifSer féme vt @t o e e
T S A T BENCR T, PAE NS TS FA | G oy e Ayiers fam
Trure e 2o gmr Tl e | T T WITe I Wi WBTNT #HiTRy A9 T
CoNETe T 5O ST o famB oy (elifiier | wrwgsly ottty aeian o aore cafifiey whet Tiag
wer T oA R W Sived coffi GRIY CSTR AW | T RN AT A OO
«SiR% IC-RT T &F W TH T P IS O | G2 oS I T
Tgwriere BEIR IR R (et R W% | Bacilus thurengiensis A%S THBRAT
coires Tt ety «qur W R R e | @ 3o RS et wwae w9t w6,
IR Zorif wee |

T WTs e St Frf e G R s et i v we
B 39 e AR @ 4T o | IR i W e R e
T AT, T | G YT et R woer St o R e s st
iTH | YRS SR SIS T (I (PO (B 3 S0 AT I

o8




O | T TR wiTeE e elfera R o oTeaieT T E T NITh S o
TS WITR WCH VY oy W ()T WY 9T | qUAd STRT ST eee e o7 ety tefs
ww, @B = Abw Y| FIE e oy e aTwiET @@ teft = ik
AR o7 arenEETE Ao ey e A A | BiE (S TR T | R = it
e wite ¥ GERa w1 ot o IR R iare | 0T (0 N wSE | Wi Wi
T T HICWS, T AR R WigErE afsmd e o7 A% | o wis 76 3w
cafifey A v evat T g e SierwT | SR SIS #eH JTH AW A I
o wile | W9 ©1Te YR GHY FIER W |

T st SuiRe feray g e fonaw gor

Tee AT BReE oy 31 @iy R wwwiEe tuf s et R e
o e, e | Ty T SRR SRRl @it $E | St TR ' e
el =T ey @ Sl wrere e wIiRWIR GETAIN OT weigeT | OT TN (IR @I
o o e R ong a2t =0e o i TwiE e | e g e
PCOIIT AT TR ZAE SRAepia B TR iem 20 WHERAe P e
TERT W G5 TP U tofd o T T | o SRR AftSe it o
BIATAnT @ S T ey R e w0 e |

TR i vft R AR | O N & 0% A 6 (587 B | WY &R telw
FAT 4% AR TN (BRE T ST I (T AR A (I 4T | W o e
T R REACE ST IR | G M 9% T (o 75 e Ao oot W
B REAe e MR WEMT W E.coli GGREe | wEmMT S EmR ko vR
wooT UFRIE E.coli Twom =9 79 | u3firs e fome oo el o8 37w A wiT
wwIiore toff oy e B | 9oy vE 79 e (oRe N P didrtens s dihenr
Y I RN L | PR SR A R e RS ot T | SR

i




wghe famegf efvaie aee Cof Tt Rum (Toes YOl A, ot RO R, v R
B SHoRPTR AT 99N UlF, AT YaRiw i oo ~{iRe == o |

T TR o0 Qo 8 e e CoRE SR SR ReatArT | 9% owiE
TRy wea e BEliee P sehm e aeiibRiv [T sidas oiehm | emiRT fa
ISR HeFT Ay 4% Sl 41 Farw o widem ) s AT o el
T FA 9 T | 97T 98 2F VIR T WS @ TG SITAH, Ao €
R R oioe Syl BWRT T TR | O (AT (RITAIBT T O e
gl RApne «RE 71T TEm | GiE GIEbE Wi TR 3 WY Feies
iet-Tor <ters | TR, ORI, RS, SRR W I @I R (ofy T
T it ot |

G Rt TForeT A A9 aw BiRveiia iver Ty BorT @hfow tefiy st i
A TR AN 5oIoR @ ceRTA=iey RS ST o FyiReeive | e g
THIT ST Fa 2, R iR S w2 e | wivie St w2t TEe aue
oy, 3t R tof ST WigaT o0 dte SRR | IR tof Tt A G
B, or 31 tofe wane wipae ooy wiver waeiw et AR e | ifers e
T TR FGIEET @ §5 ey o T O | e e atft @R e
TeAMER TRET Ry T3 0 W | OF T ey o qaaeniet T 39
"W Ty s T | WEe e oy afiwe st g Mo o7 ek o
O A A

TG 2 WG, FreTeg 8 SRT e (o, cfaareT $1 fidwem, v )




TR et Rewstl g e
i i

AT AR R T 907 2T IEPTS T R S | RO S8 e Wwie «f
waCE Tt 47 @ R oo wSRpeew ot o ww o) e 915
CIR-SAIBTGT RN i SHTe | o USRS Q47 o e (R | 9% AR (v,
WG (EeEd T AT TOITH T & I ¢ off @ RS Ty T | e @
ST 70w, f{et o et @i e S AT TR T 40T | S wEww
Bibw T et Wi A s e s 3| agive gn Ry e T, 1w
TN oY SRISEE I Y, FOX N IO 9T gRE e AR W9 Fw 9T
eawE, g e =it T (et Ced! 419 |

IR AFW 49 T [EIIE | W
Syaférs it Medicinal aloe, Burn
plant ¥ = | 4 Asparagales ¥of
Asphodelaceae GIitag ST 6fiw | «F
AT Wi Aloe vera | 9% Titw T 59
@ pre ARGERT wiver WiTe | B &% A
N W o TR, A AL T T
TS | Y AP g weee wnTeeR ¥
Rofy et o o wEw (SeEE _ :
AehTE ARWET AN a4} R
WWWMIWWWW Wvﬁwﬁw mmf%a:ﬁm
TS FESET A (T S0 O ARSI T S ey | Wi o ST i
»it S W PR SN W 6 |

ST (ST Y TG CRRITR WRI T4 47 (08 T ST WIS +ei @E e
il W sy | oo N iR e e et s s oent 1w | 9 e 4w
R T AT AT 06 71 | ST oard b Bre el e e Frlirs #ifR T oft
O SRTR0T T W (4T T | S TSI 0y 30 e iR, iy AT X |
7 STodR ST T ST TR CHTTT TS 2R | ST w1 e coiem Tt o1y
SITANTS! (05 €05 |

B : YT A Ruw TS WESE S A TR T | T e S
T gy Sardrary we- Oleandraceae, Pteridaceae, Marsileaceae, Adiantaceae

w9




I Salviniaceae CFIGET AWSTAT | TAR HTHT s - T . -
T, Pteris pellucida | 9% sielt sy t&\k
@ﬁwmmwmwwmﬁr . :

R | RONY 9 I WA A """'

FeURRe T TATE 4 R TR wER '.*{ ,ﬂ |
@ WP T ORI WiE ¢ BT -

TS W e R A | %

oy o tAwaifive R e e o e j
T Y it 79 AR« cpeer 141 feat wiofiae v saree uﬁ'ffﬁﬁ"fﬁ’m?rl
@3 iy @ T 3T Sy | ST 98 BRw wom ot 3iferar R gty At I
PP ST AT CoIT TR (3% Are =imvi-ef=irr Rt o coto |

TNt i = BL3 51 T T AW ewifer My
Tt IEat | &6 golden cane palm, areca [
palm, vellow palm, butterfly palm FITT &
sfaftw | aft Arecales avf Arecacese |
o =wfe | o (@i W Dypsis W%
lutescens | €% TFETET GREWer © (4TS
& P57V T Qe | it Wi S
e B T FCT 4% SitE WS 9
e e ASIARS 4 MR 5 WA LS L

coufey AR THe ST Fw I | [iE GrARREE, mw mﬁgwﬁw
e el v w7 qrerte Rew 3= P A 9F 5w |

%, TRTW T W T AT WO T SR AT A | TR T oA Aeeed 9
SRGT SIS <0 1 | Wi i Ry S ol e =g 7, 91T w1 9% SR wer
o | B it 19 aw b TS o« T | R e w0 e e e
DT G |

WIS S5 « (TSI AR &0 O oo S iR &0 TS 2t | uiff Asparagales Jofa
Asparagaecac #1232 9@l | 97 Was AT Sansevieria trifasciata, 46 snake
plant, mother-in-law’s tongue, and viper's bowstring hemp =ity #fRfow | =iy
Tt bt of o Afhme oty 917 | w AR TEE T W Retw W 11 e
QITAETT “TF =1 | WT AR A A o | it o W AR R U | O Wi (o
QAT #HT | @ TG o SHE TR 2 A e e et (g BoTe Sty | i

b




HRCE O3 RS B @ W Qe 1t
& ST T (7 | TR B ST SR
AR 1 AR TR ol IEE | U
(Ure  SRbCy  SrEarany el e
ACSE HF ERT T AT BOG | TR
(SSEET QO YIF (AUTER, TR,
IREEERtN ¢« wEw Twe Rue
T AT W I & 2 | Reaw
W FIACTGRRE A T TAHEE 7
TS 3 T §E 2 | 90T 0F TR IS To3 YR (= 9T HITG0T 9§ @< T AT
% S WHTE TR @ | T AR S aee CIRI Y % S e
WAL |

WX 0%« @iEn ARkhe 3l 1y TR
2% | aft Alismatales ¥0fd Araceac
(NeET Y | @F (8% A Epipremnum
aureum | 9% TS 9Y MHre e e

T TR IR | AR T S S
ST TS TGPIAS R Y G T
S U | R O TGS o« F o T ey
Www|wwﬁm@m“wmﬂﬂmlaﬁmmﬁ
Hor o TRreR, W sl eI CIog oo | BT SRR el St A of sielt e
AT AT FHow | Reiw w0 v vaamibese @ Ta0e oF iR @ o e
Y |

FE + WREH B w, WEGHT AT
CRTE UHTE | AATH % FIT TR w s e
gw af ‘9% =" | «at Carzophallales
T Cactaccas ol wwfe | af [ s

TgEn MY Rev am keoo-g7 @R NG

awifen PO wioE | Wi o Bor A
qPRET  Wwe, «FeiEEtT, G :

0y




YIAIH-E4-7-C5N, CTRA, S Zeiv | FOEE G ARbe Se 4T Ferm 9 I
Aza | i TR e % 0 W §7 Q@ raEe ST #Ate T | A I SN
e #ivear T FRiRemITS | 9T AR [ T W et 4@ e @y e
ST |

ii§w 2710 - B Bt AreiT @ e wm wT e Chic e
fafle =1 fre w" IEFT INEE 9] R HABI
(TG 6TF | WV W SRe MR <% v

ArstereT T ST AT I GG ~iReR 215
T T T | AT A T AifETeE @}

Rl v T | WiT 4% e WEAbhe Wity

TEY W WTg% | Whnw (National
Aeronautics and Space Administration-NASA)

TS, % T WE e 30% HRAT FepT g T
~HREY 2oy GefEyw ey wifgwy) €% e A NIEES L
A Chlorophytum composing | 7 €€ 1L AyEe b-do & 78T
T | SR TR R WO v (S F | e u N ey igme o | Wik
RO @ T 5 S, BT NI PCE S A T | R (T T (T BT A |

Bt fet o510 : SRR P i, Wi
afEy @ el @ wwiEE | Qe
weeping fig, benjamin fig or ficus tree
ATy #f@ftw| @I Rasales wof
Moraceae TR WETE | o (Fwlfys Iy
Ficus benjamina | g S0, 09 ©30iiT
oy Sl ATy BATE A | @ oFT N A
AT AT | FeibT FRe of cira
w0 o e T g 9T wered wue
IOCE G METT | YA W T e,
B WEE A TS TR WY 63
AR @ il o T wiR-wwE,
FHET TAREE G T R el
T A | S N A0 I W I W F et o @8 A @ e @
AR W W | S ot A W8 A o Wit 9w o iy Bt et oS | wiin
AGH @ ST I E0 8 SE HPIITE W HL T |

|
AN 0

1

8o




@t : et (Crei Tt Rosmarinus
officinalis), (2afE: rosemary), TR
B I, HFT 97, SAYIAT YR
ww 8w Lamiaceae <o aft AS
TR | @A AT o e W

rd 1‘

f__* - ‘ll f} J’“‘?

o % T2 weTe «ff wer-a ¢ Forew
SIG! | @ T A WS TR, (G
mwiwm@mﬁwmﬁi‘wﬂmqﬁwwmm|wmm
afeafE A By, 7T e ATTe ARRT T | TR SR S R 4,
WA TG (569 TR A o FETT | o <A1e face wir=] oR =21 1Y, ¥ jOHE w0 4T
Bl | g (o ST Aiw e fRE T e 2w AT | g eeifaer co WS ST
TUPTT SRR SIS BUT I, T+ T, T QS 0y | SR R #fet R ot oo
1T, T ™ g |

TEN R : FRAG (Fafe:
Chrysanthemum; tEi e =
Chrysanthemum indicum L.) &% wf&
sfifde 39| B gow weeer awife
Aoy | @it AEferwe srrm o | Ry
e 4T P ST qferET S
&R HACS TCATE | WOHRA Ffp W @y W

SRR G (HILE | ST T O i Qo

oF s W TR ST e eNT

SRR qRe W e S e

CBT ZH | ST YN T AT AT,

chrysanthemum, Gul dawoodi Trazary | vaufgee Tl aftr e
=% e o oee | fPer o ferEr g e o e Tar ifSy w e e
W FHARS | WY Y e T AT WO o | aRiee, AW, 3,
Tebiaeers o sfPhrne e Wios, ST fRbiq oq | 4% = Tupe wiTe SARieT, o3 3w
TB0S A F AT TR ST | S G0 AY0T AT IR S0 S ST oot
wiRmiT W | we W e sor it sty A 5N, e vEE i e A

83




S ST AT | e 1w ATH T 700 TR WIe Wr baugad | e w1 &1 5oy
T AT GO T +TISTEA it = 6T Coer=y, 0/ SIS SR 0! i Wi |

AT @ TH AR SR vy G G s Wi egeT | ST i e o
@ FIRLH @ TR MG | S 9Ee @ NS T AR o« ST 69 |

Ref.

1. Farooqi, A. A. and Sreeramu, B. 8. (2001) Cultivation of Medicinal and
Aromatic Crops. Orient Longman, India.

2. Howell, 1.T., P.H. Raven & P. Rubtzeff. 1958. Flora of San Francisco.
Wasmann J. Biology

3. Plants of the World Online. Royal Botanic Gardens, Kew. Retrieved

4. Wikipedia

AW ¢ Eive, G e, QWA 1o @ee wiee ol s, aee,
TSR |

83,




e e ﬂﬁwﬁﬁﬁwm

(9 hepesiven tacebook commmatiipg/ TS 03-Cb Sbobla, 03-Chduobdly
www.nmst.gov.bd (&N oYSoh-93 8ol




