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‘i‘lﬁT FAF CyffIersy (Classification of Permanent Tissue) : “Elﬁ)[ PANP ALNO o OIS
OIS BT A, TU— |, S I T, 1. o Z1 Fell G372 M1, [T 1 55670 el

1. AQT "i'lﬁ’f ATl (Simple Permanent Tissues) : P2 Wﬁ? 8 fAfiS ST 932 FI0G
o128 (FHIVTRIF S FI Tl (A | I FAIBA TUTG (homogenous) AFOF T (FIR
WHG 8 AFOF SN (NG FI S FeATF (o ST ST FAT T -

1. AP 2. (PIEANPIRN 3. FEAINPIRA|

TYPES OF PLANT TISSUE

Parenchyma tissue Collenchyma tissue Sclerenchyma tissue

Potato - Celery Pear

Cross section Cross section




1. *TANBIZN (Parenchyma) :

(T BN FAF TG (S Ao (@b [BE 8 i oy 9fde «a1g (oeTes,
TSRFIR A RGO APMORHT 72 (PHBI IALS 2, OIS ATCINPIRN el (4|

YO :

(i)

(i)
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(iv)
(v)

HANPIRAN Feld (PRSI (MACS (TR, [OHFRE A IRQOIPA R ST
STRRITA|

2 AR (ST HTeeT 8 TS BT (Ao |

(IS (ATEIRATSN *3f T8I TG | ARG (I JFT FCI AT 8 ST fVOfFa
AR Bikram Ghosh
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@R O CFLE TN (IR WA FIFT A ACF-8R FIDT FNP (FHATST 5
(intercellular spaces) (e |

AFTATON (Types) : RGN AFF IS G MIANPIRN FAR [WHEARO [fon JBF1=
NS (AT T, (T~

(i)

(ii)

(iii)

(iv)

(v)

(vi)

IfFRHSF (Epidermis) : (T TV ARRIT TG ATOIFA (FH SR FANS WIS FI
AL OIF IAZHSF (Epidermis) I TF STHAHT JFSARMAIG T I3 AR ABEF
fFOOFALS T STFA YN T, TS, OFT FIY & o ORI T WIS A |
CFIAFIIZAT (Chlorenchyma) : (FIRAAPE ANRFO NMENBIZNCPF  (FICINPIRN
JCE | AT (VAT el 8 FHfS FIQF IRFYIF (epidermis) 33 IRsVTI (Cortex))
TENW MMINFIZN FAR (FHISATS (FIRTATH ACF | (FIANBIZAT SCEATFHLCECT
LH RN A

GTANSBIRNT ( Aerenchyma) : I AMANPIZNEF AN I | (RS9
GG B8R, (TNN- MF, IHEANN Ao (12 g FTUF Beley GBnd, (ITN~-
FeIATOIT NGJ(8] NIV (N BTN 3l (intercellular space)
B (00T XY R T MY G AE, R TR ANINPIRAP ATAPIRAT
JCeT | Gl BB TR TAPIRNT 20T AR FA |

CATCINSIRNT ( Prosenchyma) : AN B (P TTHICE, STY ARG
32 GOIATE TN (tapering) Z(e1, OIA (ATTINHPIRN (| IR Fel GIBRIP
qFF =S o= |

TIRTAN 8 CFITTAV IMCIANDIZAT (Xylem and Phloem parenchyma) : G201 8
CFITTN FeTY NIZNIIA MCINSIENP TAECN SN 8 (AN CINFIEAT
|

2fS ST (Idioblast) : (T TF ANANFIZN FATF (FHIB NN AFE F(ON & O
IGT 2, (TNN-BIN, (O, FIRAT SHETH (Pl ol B AT FH A3 ST
DA MY, OICHS 2NGSFE T | (Frevesfet

(vii) SIPTAD® STCANSIRAT (Succulent Parenchyma) : fFg Fg Goe Sfem

ATINFIRN [OITONT ARFIO® T TeT FABY B ALY, J37FN AN PIEINCH
STFCEAD ANINBI2NT A |

AR AT FATd IO
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A, 1Y, T, 07 AP BFGT NI AIEANFIZN FeAF (F 47T A& (food storage)
I AN

FIG & AT FIW AMINFIZN [FOOFITS 28T AFSTFIF (defence) FITG LA
E]

STICARPHLTATIS WKITN (PIANPIRNT BT W 2B (food synthesis) X
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GG SIGTA (MTR IO JIINFIRNT GBI G OIS & JIOTINA (aeration) ST
IE|
(ATTINFIEN S GH(F MFS & W FA|
GUREAN 8 (TN ACINPIRNT e, UG 79 8 AT AKIRC (transport of food)
SRl B |
3G RO APE TGN IB TS AN @ BT SR B
AT GieI & (water storage) 8 AN ATRMT RS |
ARG [ROMGw N0l SN QA o NI (repair of injury), NPLHAACN
(regeneration), ERQIEIC (€5 (reproduction)ATRTYT B |
NITINFIZN FIAT 5150 SfBTHA 1T W& (AF [T AP F79-2M1 (secretary
products) [Ns5T® =T
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2. (FICANBIZAT (Collenchyma) : Contact : 9831756144
SNOIE YA (FHIATBIRRIE TG e FATS (FIEANPIRNT 0T |

. F
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(iii)
(iv)
)
(vi)

(vii)

(PICEANPIRNT PeAld (FHISE HZORMM IRYAPMO G IO AOIPI AN SR
SEICE]

(FMATEIIT (PITY (P ([T HAFATY TS 8 (HFOoN B G (FINSE S5
STYE (MAT | (FHIATEIF ST SIS ST 2 T

(I (ATBTATGN =YY T TG | AFSE (FICT AHT0 ST NOFHT IO |

(I BIF ST 8 FLUINT-FYAT (FIAIAHG A |

G2 FAF (FPIfeg WA (P™TF]L-95h (intercellular space) ATHFTOY AT N VI8 ATHR(©
AT

(PIEANIIEAT FAF (PGS AENPIRNEG NOT [TOTGw N (FPfe oS gorsTer
IF|

(FIEANFIENT (FHIATBI AANF FHG S (primary pit field) IS |

 AFATOR: (FHIADIET O SYAFACR fSfEre (FEAFRN Ao o7 AFET (T
A, TAT-

() BAGS (Lamellar): (T (FEANFIEN FAR (FHISE THARRE 8 (FHIESIAT [N 438

(PO (I ATBIET ARSI FABIE ANSATONT FAF6 B Mo ACH, O

w‘s:l\l\g\') (PICANBIZAT ICe1 | BRIRAY VN ( Rhamnus sp.), SBI‘XL@ ( Helianthus annus)

(i) 3591@'% (Lacunar) : (J e (JIEANIIRA FeAF (IS (PSS (¥ JOOT GRR
(PHIATBIIT AP (FIENG (PGB ZA AAN XY, O FATFNO (BIANBIRNT JCe |
ORIRAY : Wl (Malva), @@fﬁ (Salvia) a\pf@ﬂ AGIQ IR HHFIHA (Calotropis) FPIB |

(i)  CHHTE (Angular) : (T T (FIEANIIEN FAF (FHISET (FEATBIEI (FIORAR (FIT
S R, OIMA (PIVTP  (FIETNPIRN 01| GUIRAY © FNCGI (Cucurbita), QA (Datura),
fJrenf_n (Begonia) W Py

»  (PICANDIRAT FATT FIOT (Functions of Collenchyma) :

(i)
(i)

(iii)

(PIANHIZN FTl GG M IENANeT W (R SZ1Fer Iz FA|

AT 8 (XfOF*F 28T G (FIEANFIZNT Tl BIGTAR IV St TfiFgs
DI (mechanical strength) SWTN B

(PICR LT (PICAIATE (chloroplast) AR G Fell SN TN HACEATRHLTECT WLHARA
P A AW/ FC© AL




(v) CHEIPIRG (sclerified) (FIANDPIZNT A FTO SBTHI FF T FRIA FIGy S| GG MA
JLTRNIE ST TO=9 N FLARAFIZAT AP AT JF6 HF Fell 5100 =T, ©0T 8%
W57 BINSIRW (tensile strength) (FITETNHIZNF 8T JOM|
V)  (RNEANPIRN Fell  THNYSP  (defensive) IFBINHIOIAE (T (antibacterial
compounds) 5{@% B« (storage sites) R 1o F |
wi) 5% Fg CFig AR M F ABRRNG (FANFIZN TS (thin) T OIGF FeTT
HfFTS TF, (TAN-CFTANGH (phellogen) I FF FAFFAMT (Cork cambium), TN eI =0T
C"ﬁ'\STYf(periderm).
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3. W(Sclerenchyma) : Contact : 9831756144
TEF G IO ANNGII Y (FEATOTTS T S FeAF (A2 0T |

(i) G2 FIF (PR (LTS (AR, FERIFIF, OIRPIBIF N AP 2|

(i) A2 IO FAR (FHABT ANNONI YT =7 G2 (N 267 711 95| (F=
(FHIATEIR [T NNIS ST YR 21, Fo & R SZ4F =71

(i) AFTS (FON (ATBIATSN =T AFIT (FHISE O 20T AMFH | (FHISEF A (ST
I (intercellular spaces) T (GERISR

(iv)  CPMISATEITE SN STV (RITGT (RITHT F9Y A B (pit) ST =T

= AITATEW (Types) : AP 8 TIPS SPAH FLAKNPIRA eI (PGS 7 2ABICIA T, (I -
(i) BPTTCANPIRNT ©F A3 (i) FTAAIRG I FEAA 0P (|

(i) ZPUATANPIZAT ©F (Sclerenchyma Fibres ) : - RIGITE TTHICE ST FALS (P FLAHNFIRA
©F 0T | FLARNPIRN ©F FLUCAI-FYA] I FIRA (bast fibre) I BG IR (wood fibre) NTHS
RIEIECER]

ICLIEGRE °m? (Corchorus capsularis), fofsy (Limum usitatissimum)

(ii) WWWW(SCIMH& or Sclerotic Cells) WWWWWW
TOTE FON (FANFIZNNE FEARG A | G2 FERRG (FFIBE (MATS (NAFE, RYFR,
SRPIFE, AZS AT GIFR AT AEF| FERIR @R CNTAGE (FABIE o,
fFOo, RN JHS T8I, A6 WSTS YA & *1&F A | ANATII NCOT FfON 06T JTHI ABI (I
31 BN (718 (stone cell) eI R0J AR |

o WIPhS, AN 8 (FHATHIAT AFFOT [IGINT T (Foster, 1949), TG (Esau, 1965) S
FIOTF (Cutter, 1978) FLAARGF MR AGOI I FATZA-

(A) m (Brachysclereids) : QSATF (MYTO HNPO! (NATHIF ]2 ATCINDI AT (FICNF
WCOT | (AT (Psidium guajava), W"ﬂ%( Pyrus sativus), TCHeT (Pyrus malus)

(B) mm (Macrosclereids) : Q&fd (MYTS NYIPIH I SIS (AN (Phaseolus
aureus), W64 (Pisum sativum) 3@% B[4 %W g2 e m M I G2
TSP RG S AFCINPIRAT (P VO TR (AT | NN B

(C) SITOGIFIAAIRG (Astrosclereids) : I2 AN FEANRG TIPS JI2 AT TZT WA

RIKIECTRYI (Thea chinensis) NMTRT ATORT “<R AW (Nelumbium speciosum), ®T¢]F (Nymphaea rubra )

oS BB THR NaJUET (BT WITTHIFEAARG ASH |




(D) SIFSBEFFTAIRT (Osteosclereids) : "o SoIATY HE WFF 1 FTGH TS (MATS FEAAZGLS
W@WWI WGLAS (Pisum sativum) %W(?ﬁ, IfFAT (Hakea sp.) SIBTRI ATOTT 42 G
FEAIRG (MY |

(E)GIRIPTHLAAIRG (Trichosclereids) : 42 YN FAROBI (MUTS Y RO, * AL, ATl
SBt ARE 8 (RITNR NCOT (hair-like) T | 75 57 (LT I3 FERIRCSFE “2fS6gqrs” Ko
(PRI (TS ZI [T0S AHS (A1 I, (TN e (Nymphaea rubra)-I8 HGIE, NG
(Monstera sp.)—?l'?lﬁl%ﬁlw (aerial root) ESHIE

<> '\‘;T%H“&Tﬁ)rm (Complex Permanent Tissues) :

IFF 8 NN fOR 8T MGS IF2 IFN FIETRIIA A2 JF2 B (ATH B (AR AIF N (F
SNRF Tfoa ZI I 0| 2 Fell SfGIHR SIZN T T ARIIZY F4T (conducting tissue) NITH
Aol

A. SIIRTEY (Xylem) :

TG (T GIoa 1T T WL o7 (AF (NS Tl @ T FIN NG 7199 TG e
HIAZS =T, OF SN Fel 0T | A6 FAF #1377 "xylos' (= F1P) (AF AR

o TGATAIN (Components) : TR BIF AFIF TG & YO (& VT 915w, T24—

(A) 9IEQY (tracheid),
(B) BIfFTI (trachea), Bikram Ghosh
(C) GURCETN ATINPIZNT (xylem parenchyma) Contact : 9831756144

(D) CURAN ©F (xylem fibres)| SAII SAMINfTF T BIfFG (tracheids) I8 GIR(EAN
BIESH] (vessel mibers) LRI BTI%EIT (trachea)

(A) BIfFT (Tracheid): SF (FIABIRTS, T, BN ATSRFE YO GIREAN (FHF FIIFG
(trached) (< |

(B) GIfSS (Trachea or Vessel): WWW (PP QP et | JIPTGF Vol G2
(FFIRfA8 BRI T 8 T IR IS V| YA 2STR FIACT B8R WH NFRBF
TGl 2N FH|

(C) GIRTAN AT BT ATTANIIZNT (Xylem or Wood Parenchyma) : GI2(eTX DPIC AV MEREIE|
NS ABIITSF, TGIRX NMIANFIZN (FHIDEAE TIREAN MINFIZN A1 GIREAN
HIANIIEN (PR SALFTS (MUTS AHG O T (AR, FOHFR 1 [{OT WHa
(S A | G (FPIATBIF AT, T (N GIR(ATN AT ATOI ST | (i) JFNTG GIRCETN
MMINFIZNR CIRETCNT TG FLH, (TN A (FIT (AMBIATCN IO | ARI=F
FIGT 51 ATHT VLS TIREAN AN (FHISE TS ATF | G (FHABIR TS
KIEISSIE]

(D) GNRTAN ©F  (Xylem Fibres) :
QREAN PN ORIFS S
TGF TIAEAN ©g I IHA Og
(wood fibre) JCAA| LT =eT GURCEATNS
YO (FERAPIRN ©F | TR
oesfd (M4t /1 8 RGN
(ATOTATSN T ATHFN (Pryesfel To|
(FEABIR g 28T 34 s
T ACE| (FEABIE PN (pits) L weess 82
TENA, ARE NG T AT o St S S

Different xylem elements

000000 DO T OTTT=2N
)




» YT GURTATNF JFTACON (Types of Primary Xylem) : SIBH W= (plant axis) (ATTGIGURCETN &
(NOIOTRTEATNT WIZN 8 OIHA N STNET TN [NOF I YT RN fOF HFII =T
AT, (TNN- (a) I3 (exarch), (b) GBI (endarch) G (c) CISTE (mesarch) |

(a) GFTF (Exarch) : (ATBTOIRCAN BfBR WCHA (FH (ATF M WA A2 i A1 AR i <=
(VOTGTEEN Of8R WEHRT (P NP AIZW FAA, 82 YIT GIRANS [P JHS I 2|
S GG YT GIRCAN S SN2 JHE (T ACH| JHE TIRAAN CFCH (ABFAN (ACF
RroMe 2QTE JF H GRETN BfEH WEFA (PLHF M WK (O AF| AR [T Jald
RIS RES _{f'% (centripetal growth) e | T (K ﬁi’.ﬂ@ GURETNP NO(PEP SRV (centripetal
xylem) qCeT|

(b) 91 (Endarch) : (ATGIGIRLETY GfGH WEHA (FLHA TP G2 (NOIGIRAN (FH (ACF HJ Wg
NIET ATF AT FACE, AR YN GIRCETN [INIAE JO1F I | BB H ACHA (FIEF MF (AF GF
P ARG TS RN Iz OO AP, Ol WATHHS @ (centrifugal growth) I | ARSI
I CIREANE WANFH AP GIRCETN (centrifugal xylem) ICeT | ToPNF BIEH BIBT GIRCETN JOIF |

(c) CXISTISF (Mesarch) : Bf8W T (NOIGIRCTN YN (ATOIGIRCANS R AL, TLN 82 YIS GIRETN
fRAUTE (TF I | IHTE NOIH P (centripetal) 8 NATHEF (centrifugal) BOF AFF G
IR 2| AYTNS FIH (IF SN (4 |
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Exarch Mesarch Endarch

B. CZFITI (Phloem) :
BB (T Tfod ZIR FAR WL ATOTT BN 4177 T (MR ARG =, OIF GPITN Fa
|
AWM (Components) : (FITTN FRAFE AGIK 8 TS ™ AT (o7 (FEw wsfe
(Frresfe
=z4- (A) 515 SomI (Sre =1 8 f57e (@), (B) ST57) (™1, (C) CFITIW *NITANFIIZNT I3
(D) (TN ©F | ITMT KT B (FIIN ©G2 O (|

(A) F57S BATAIN (Sieve Elements) : 1o SN 12 AFIIF, (T - (a) 51 ¥ (b) F51@ @i
51 TAMSE 9 4INI TG (FH| 2 A (FINF (FHIATOIT ATSed1 8 (TS R0
NES | TS (FINT (ATCIATTE [NCGFRTTI WYANES 775 w1 T

o 5@ & - THAE-INE AGI, TUgS ABABR [N, N FISRIAN, NFE, TG 470
ARIZNIIA GPFITTN TN o~ 0| o~ =6 GRITITNT AL W, (SRS (MUre
TR 8 VAP (FHIRATS STRGIATGN AH WG TG 55 NI A0 V| (FHrasfE
THFONE NG JF(0 SHACS SAGUAT AF | o~ ATSATI Segfvg o Zugs 2™
STOTRT (sieve plate) I BIFNERAT 519 (| ATTTS (FIT* I0TT (FI* 5124 (vacuoles) ATFH |
(FHIATBR 2TMea G]3 CTesy T (ofF | Frerenta Wy My 930 (@I STRoIaTGw
GG NI T (P STRCCIATGCNS AT I AH |




o 1S @M (Sieve Cell) : SRR (FIIN FeT WRFS AG], A, FTSr2B (sieve plate)
RN (FH1SfAF 51 ™ (sieve cell) I
5o @™ i, AVTSE 8 TG [ARf® rear A5RRMNE 8 7T W=z fNoFasikiaw
2| (P (FHE I0TT 1RSI IS ATl BEF (ATCIATGN A< |
pore) T (FHATBIT FodBfA Qe JPlae =0T Prerrg (sieve area) SO« HF(J| RIEY
fRawfears frofkn (sieve pore) UL (PICAT e (A6 (sieve plate) o =T =1 BRI
MY JF6 TS (T (AF AN JF6 ATSTO! 19 (FIHF STRIGIATGN I g
ST 9959 (connecting strands) NI Ffore 2|
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(B) STS{ (BT (Companion Cells) : Bf&% (MZ (FITICNT NI ATH A [NOFIge
G (PPN ST (FY I |

Sieve pore
(i) ST (FI 513~ ARG LA A ETCHK N, (Y
TG 8 AT TS| (i) TN SAT2COTATGTNT WL ST Companion
ST ST GATRS SIS (PICAR CA1Es | ce
(iii) (P13l T *FH F& 5134 A E'Q;gmyma
(iv) 2BIHRM (I (FINHRO (angular) |
(v) 0 OIGH Fel (meristematic cell) IR 8 .
~ Sieve tube
fSrow~e 2 FACS AHI element

(vi) STHRTS FSTENER GFN W_T [Kfoxw e s

(T IZ |

(vii) MW (primitive) TP fFAGral Sen omdla AL
CF0 ST (M WA ZS | Phloem Tissue

n 571 (TG FIGT:

() AR ANIIRCT ST (T AR FA|

()  STEIS NfF A= QI ST (TN TN FIAFANE VTV FE|

iy GRATE & INIOONR e 8 SR (FR W N Fore, MNA[ET INGA MF
(ATHS qT7 NS TS ST=F I3

(C) CIPITN ATITANIIZNT (Phloem Parenchyma) : Gf8W (MTX CHITICN WIFS S5 (FH 8
SIS (B BIOT (I g HLATF AR ATCINFIRAT (Y ACH, A CPICTN ATCINBI2AT
A

(i) CPIAN AMINIIRN (PR TFOro /& FF, WRICHPG AV TN
(tapering) X ACH|

(ii) (IS TG, (EHABT o 8 GG AT NS®, Fo I3 MNAINE FHN-GF 7
(primary pit fields) ¥ |

(PN STIRBTATGIN G, 0w, RISHesy, (odTd, (FrsT Hofo (v) (MY CPITITN
NIV (FTGS T-TFN A STS AT A, NI A7 A |

»  CIPITIN AITCANIIR NG BIG (Functions of Phloem parenchyma) :
(i) CIPTCT ATCIPIRNT ATHY ST 8 YWY ANFIRCY SR B |
(i) 0GR AMIRB, (TN- (YO, (FREQ] Aof© A2 (FI0* Hf© AH|




(iiii) 4 TO18, NI IGT L, (THN-BIN, IO ASS CGFITTN MINFIEAT (Y Ao
|

(v) PToNEd [o 19 XA PICTN ACINPIRA s AT FE (W01 Y G943 CPICTN
©GLe TS 27|

(D) CSFITTN ©F (Phloem fibres ) : (TN WIZO (FHINPI 2N OGSEH (FFICAN ©F 1 AP0 ©F (|

(IR 7771, 5T 8 T2 TS RIEIE | (FHISES G AW I60e [FR2 AF N1 WS (FHaf Yol
JVA (PTG T FA ACH | (FHIABIF AT 28T Y7 YA | CFICTN SBBfEF (FH9F L1
F | FAIMHS (TN TGS TGN 20O AH, (TAN-SI26 (Vitis sp.)- I3 IFILTF OF |

m (PIRIY ©&A PG (Functions of Phloem Fibres ) :

Bikram Ghosh
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(i) CFFICTN ©F M AP ©F HNTHHL MY TS AT Bf @ W NFS Gool A |

(i) FIP AP 0B AMIIGI AKIZCT A= FA |

> WFTFICIAN 8 Zﬁsw (Internal Phloem and External Phloem) : #I'S q1 Yleld (h(q

(FPITTN LT GUIEICNR I3 AP WIE DA | WK 5y 57 BIGH A, (TN — (S
(Solanaceae), ST HTIG™ (Asclepiadaceae), IEACEAEIR [T (Cucurbitaceae),
PACOETOGAN (Convolvulaceae) A9 (NT9S SIGMT (HLa GIR(ECNI 2T M
WRIES IR WO (TN NBCPIIN ]2 IR P WAZ© (FFICTNCS IRTPICAN e |

WIGS CHICAN I WFSTIREANT CHICAN ( Included Phloem or Interxylary Phloem) :
Bf8RN (M2 (N If@d (Secondary growth) ST SIETS FFICNT fOa7 MF TIRETN 8
IR AP PRI T ¥ =W| 58 g g BIGal S, (TNF-IAGIN (Combretum),
JNGIYT (Entada) efod GFLa FIMGT (N Iad STNY fo©7 MF TIRETw G ARSI ARITS
FNEAN TFeRFed [Fg FEN 3 F@ (FE 9g [l N7 WRQ FEIN
FIOIRPONRR GIR(ETN B AN FI(© &P F(F| ARSI (MY GRS NI (N GPICTN N
WBGF T ATG| (MY TIAANT W TFOF (N (FIEANSTE WASGSF (FOIN A
TS GIRCETNT CSPICTN I |




