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Dated at Chennai on this the 9th day of September 2021. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

M/s. E.K.KUMARESAN 

Standing Counsel for State Government of Kerala - NGT(SZ) Chennai Bench 

 



 

 

BEFORE THE HON’BLE NATIONAL GREEN TRIBUNAL  

(SOUTHERN ZONE), CHENNAI 

Original Application No. 117 of 2021 (SZ)  

IN THE MATTER OF 

Kottayam Nature Society, 

Reg. No. K-1/2001, Srinilayam, 

Near Union Club, Kottayam, 

Represented by its Secretary Dr. N.Unnikrishnan 

… Applicant(s) 

Versus 

State of Kerala and Ors. 

…Respondents 

JOINT COMMITTEE REPORT FILED BY THE DISTRICT COLLECTOR, 
KOTTAYAM 

 

1. It is submitted that this Hon’ble Tribunal vide its order dated 

25.05.2021 in OA No.117/2021 has appointed a Joint Committee to 

ascertain the genuineness of the allegations made in the above application. 

2.  It is submitted that a joint committee constituted as per the 

directions of this Hon’ble Tribunal inspected several project sites along the 

banks of the Meenachil River and all the members of the joint committee 

were present during the field inspection. 

Therefore it is most humbly prayed that this Hon’ble Tribunal may 

be pleased to take the said joint committee Report filed by the District 

Collector, Kottayam on Record and thus render justice. 

Dated at Chennai on this the 9th day of September, 2021 

 

 

(E.K.Kumaresan) 

Counsel for R1, R3, R4 and R6 

Standing Counsel for State 

Government of Kerala 

NGT(SZ), Chennai Bench 



 

 

BEFORE THE HON’BLE NATIONAL 

GREEN TRIBUNAL  

(SOUTHERN ZONE BENCH, 

CHENNAI) 

Original Application No. 117 of 

2021 

BETWEEN 
 

Kottayam Nature Society, 

Rep. by its Secretary 

Dr.N.Unnikrishnan  

               ...Applicant(s) 

 

AND 

 

State of Kerala &  others   

             ...Respondents 
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M/s. E.K.KUMARESAN 

Standing counsel for Kerala (SZ) 

Counsel for R1 to R4 
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4 r,tt.r*,,rr.a

S*b order of Hon' Narional Green Trihunal ( sauthem zone ) chennai clated 25-05-2021
tegarding r'vorks taken up hy Major lrrigation Department r:f Kottayam Division,
l(erala state in lrttcenach!l river - constitutian nf Jcint committee *orders issued

I{ef 1i oA Number t.l7 of 2021 {sZ} .fir$ rrr Kottayam Nature si:,eiety represenled
by Dr N unnikrishnan l-refore thc Naticnal Green Trilrunal sourhern zcne. chennai2) Lener No F.No. 8p11 2.il7,1{cri4SlKun *f Regi,rnar orn."r, 

- 
M;;;ru;;;:""''. Bangalare, dated 17/0Sl?021

3) I-etter Nc A 13i 2li KSBB. of Mernlrer Secretary. KSBB "frivandrurn. dared
1}0612i}?1

Qrdqr Np SFS l0s?1?02Ldatqd..I ?l06l2i)11

ln acc*rdance with tire ccmrnunication received vide &.eference {?&3} a J*inl
cr:nr;'rittee lar exan:ining the facts pertaining to the allegation in oA l{a. 11717*21 fin*d
befu:'' rhe }{*n'trle National Green Tribunal, Chennai with the following me$rbers are
c*ns: iuted:

tr *r" &'furalikrisltna" C, Scientist-D, Ministry of Envirr:nrnent &Forests aild Clirnate
Cha*ge, Regional O{Iice, Southern Zone,Bangalcre_ 34.

I Dr' Pradeep c. G' senior Research officer, Kerala s{ate Biodiv*rsit_1" Bc*rri.
l&iruvana::rthapuram

3 llistrict Collect*r" Kcttayanr.

'i Assist*::t ccnservator of Farests, social Forestry Divisio*, Kottar.am.
5 l:'xecui;ve Engineer, Irrigation Dit ision, Koftavam.

Cop-r Ir.r llistri*t CoIlecror, Kr$*yr,tl;

.. . ., .r,,

/\ ss ts ttint L'0r rse rr,:.tl,ti r tr t. i-.t) rcs I s.

S0gi;11 Ftrrrstrt . Krril-lr.:uri

Dr. Muralikrislrna. C, Seientist_D, MOIf&{lC, Itegionu!l}l}lcc. S. lrrlr, l};ru*.rl.rry*j-{. :
Dr' pradeep c' c, seni*r r{'es*;lrcrr otlier:r, Ker*r;r $tal*, $i*divcrsit_v Bo:,lrr.,., Thiruv*nanthapuram

Executive Engineer, lrrigarion llivision, Kott*r,am.

Fresent: Dr. G prasatl

ri
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{3

x{{&"6,3".3-"2S}r{8,
.151i

pyr*rnid i*r pilex

i:a*r*lr

si{i
qli&ntily;1"12{"'!.$

*,S32ffi*Skpln:3
i

eappir"rg be
quantity

l
-1

t),:,: t.tr':,.:t.1, .at,l lltr. 1:tr.l

LYltsxr_-

*ay 32*.'*7{} F"i1*fir*{{, ifi *x 7*.*71 kil*grem i1*'?*312*"13

l"*ta{ Am*a;r:t 4753;}*4.C*

_*.,*,t.

tr"!

j s*.0 i r*a";** i

, :* *_i *.-*_;_-*i:ri ? 47 1 2*.*4* i', ,,., i-,,,
l

T*talfiuantity : "132*.9?* kil*g
!

L
t

i'

l Sr*vi*i*:n {*r S$T payrneint* {in %} & *.{}%

l Am*x*t re**rv*d for GST pfiyrr*fit* 237474.7*

1

1

t

l

-$Y'!

-*- *-T--
:und off, 8831.30 l

:D
t

:'-'--^-- -

,

Y*T&,LW.r,

8.t:*rz*1*# T*te| ft,e 5*,**,***
l

I

I
,

---"'.
p f{glarx& {}nlyi

ir;
*?*.

&

T*"'-
,

,
1

.!
- iaa! a_aJ

l
:

i.r.:,il:, i.li ,::r,f,.,.: F

12S.& j 5:&

i11 *
;***

,:'t';.i.')

alji
: 1?$.* i ?3.5*
:1.::il

a*

T^-*.*--"f:i ..^^""^.: VU U IJh.Utii
j-". _' ._,irlj s*.0 i r*a";ii:

*#i

i

I Al *)a

fe-580* *r n:erre,
.*''' '-- ,.. , --,.,, '- -]

3*"?5)*4.?3 e;
ll1[#:l q----i**

i

Lowsr p0intin*i

lqrp*vr lq-lryytff: vu* r tdv 
t'* -**"-----*"-, 1

{eosf ln**x Applied f*r this *sfinrat* i& Ji *U%,

__&fgf* flQr rax*"ffi]

[_

?*ta{ **drc{e* Q*xntig *,!ff-*Iq.s:g:r- i

f i*{"i*t*l *uc*t*!y 1320 $70 krloqram i

-*-a
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r$r':r in rviCth a* rvell x I0
nr:rnd 1ill up lo LJ rn,elisp*sctl (xinh lo

od32705120 1 9-2020i1,4.
,.r,i:il l:ii.i.1 ) ii'll.il :)r';: il

.r.;r:t ..t: i r,.l ri; t, iil;li:.1 ill;l rl i:;1)o:!iil

i,.: ler.liii:i :lnii rteiil li .ll ;';r.-ci.

.'., j..i.rt,.j.:., . ,.:i,' .. ., i. . ,'

$hjt!rr:1itlg tirc llow ol'\1:ll*t. and trt; tllhcr subll]{"Yseii t*:lidYiai'i urrrlt:r w'llcr anrlotirei fl$ali|ig

!nitle.iiti\ t.-,,r11 11,.' tr\a: .1\ Jitr:ctu,] hr thu,lfnirffmc:til.i,rl]i;,',ls itl 'itc.

11 *,1ii;r, inB l-Iatttbco lrcr,:s:

i:cllingtr.;usOl'tltcsillh(rnrasrrrdLl :rl lhtigllt*l l;l:;lirr::'uu,"i.rriirti icvciii;tt:lutliirg('tltlirlgol'lrtrnk\

Irnrj b,.';ur",hcs. g,:,x1,i.i,,g tit( r{)ol.s ,trrl siltrkilg rrf-:iut'vir;;ufr!: *-";t1:t ia! ;it}r,l tii:ri:usal r:l' urt:cdc;rri-iL'

nt.li,.,tiill.l,lL'-\Llltnd .l{t i:,,.llrlll tlll Iit.rt\.: rr:\{',ri rtH rr,''r', .:.:l'l

i9i*.42

'rovirlitt{ bicsl,iukling lr, l;\.,,,., l.ii1l. rr'i;rg 11:rniito.r ffi;;;;;.', .i, *tLi,iii r:i' it cpa,'rolenitl o fi'iu*r{ a[ s itc

i{,li

676700.70

-:i11tt, ()() ulil

. tiru{1ilr{s

r{l CE EST.N o : z}te I 389 4 / t A

(ameofconractor :5aji'A.Kuruvila

i it. l,{

Iigt. i'l o.60/EE/2019 Z0d t.16.C 3,2020.

Contoctr rsASrecd PACrRs.355744 1.25/-

[5Tliv'iATE

nuiuJ iitg
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I

ll
ICE

uver-:aticn works of Meenachil

{Cost tndex Applied for thls estirnate is 37-93%}

EST NO:2021 122i1A

TS Register No:'7 7 /ZAX -2022
AS Register N o: 155|2AZA-2021

Kottayam lv4uni I ar"ea in Kotia

Tctai Ouantity i 8160.8G0 sqn't

la

to

I
I Deriucted OuantltY i C.0O0 sqm

L

| 
^,^^ ^^n 

,---,
Net Total Quantity 8160 000 sqm"

l'otai

!

I

I

i S IOU,UUU SqtI}? ]

:

60cm including
hiro nhrrneq nfi !" u v, re'-Yvv v'

,i
:,-,.. '.''*-"'i_*,l

r Irtrr
Seys16s:ryqlgs @5:!9 791:-qr* I --5:J6$M9i* -r

if u,,,n, trees of rhe girth (rneasured at a height ol 1 m above ground levell inciuding cuttlng of trunks andi

ibru"r**r removinE the roots and stackingof seruiceable materiat and Cispcsal of unserviceableilbran

imaterial.Seyor-rnil 30 cm girth up to and inetudrlglQ0*grn-grln

,30
Totai Quanlity I SO.r:Oo eacn

I'ret Toiai Quar,tity

3ay 30"c00 each @ R*!3 !1?u!i Rs 9070.20

qn ?'t'l q -.JV,A.UV,W

iCutting branches of trees overhanging above any structures of girth bet\/een 40cn: to

lstacking of serviceai:le rnaterials and disposal of unserviceable material, cost of labour'

rope and pub::lt *,I:Yl,T3$g fftq"rrcq= gnei1$ stn'r$yL9:.e]1991ele.l9
j
I

t_
1 100,s00

TotalQuantity i 1100.000 each

Tatal Ieducted QuirrtitY C l00 each

lNet TotrtQuantity i ttOO.OOO eacn

SlNo I oescriolrsfl d ! No l- B D ArIail:iiy l1*r: a il

1 obstructions

1 od3934 7r2020_2{12 1, lA

od62g00r20'ig_2tZCilA:Cuttrng an$'fe*roving Bamboo bunch,:f trees iailen dowrr to the river;surse anC

otlstrucling fhe ilo.rv:li !i,.dlei-, ai':J :ny c'Jler- subr'nergeC rnatenals Lrnoer weier" and cther floalirrq m.lteriais

from the river as cirected il-v the departn:ental officers at site<br><br><bt'>

Aicng ihe river
I
I 1A I .o.ooo I u.ooo I I l:+oo.oaoi

l ; 
-+--

24 40 000 6.0c0 5760.000

Say 1 1C0.000 each @ Rs 2rj8.0C i eaclr Rs 22$800 00
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ili: :^,-j: i '.1 *i''i:i\tnr
lL- l:

At various reaches 1

'1 ir iiiii ,i;'.llir '' i'''

1'
Tat*tQu*niitv i i3e*qe'**fl *ur* i

."-..... .., ..- 1 i1]
li

T*t*rlsedu*led *uantity 1 *.*e* ciJri'l , -- .

L ..

1

1

l,**t T*t*i*uxruti{y ?ttr{"t*t*txn-- l

:1 &*4&$?t$?,3s .

il rxcxv*tion i:y n1erh*niea* r*ean* {Hy$r**li* *xcav*i*rJlnrar:*xi m*ar$ e3v*r ;*rgfi1

3S *r:: in clxpth, 1.S rn in \ryidth n$ w*llac 1$ *qnr qln pi*ni in*luding <tri*p*sai *{pN*i*vxl*d'
-l

.o 1.5 m, disposed earth to be }e,/elled antl neatiy dreised Al} krnrjs ci
I

'*.4** 7*"*72 I

?*tal*r"***tity ?$.07? c*rn

Tat*:i f,)*d**{ed *ma:lti$ *.*** r:*m

f{*t T*ta} *r.:*ittity

$av 75.072 cum @ Rs 173 72 / cum-.,,:_ .. ':-

T*t*i*u;:r*iify '1S.3?* cum

{ex*e*di*g
*arth, lsad

s*il

I

I

Ii-
:o

i1
/ bu /' I : t ..,,oh a^^.{ ^,,.,,,',1DRy RUBBLE MASONRy * Dry rubble wrthoLrl ;o':crcte levellirlg course rnasonry wrth good quality

;]*',*l;;*f ;i:il'"il,*';]],;;;,*l:'';;;;;;., reversi:osr and ccnvevance orar!rnatcrialsr
_-_* _....__....L.__...,..-......

T*tui ll*rlutt*d *u*nti{Y *.{30* *um

I

4'od44A7612020-2021'lA

i: i_! *{lii $"*** ? *r* ! -1 i'!f'! r-ii"'rir

j i_ ., ,.j. i i. ii i *.r** 1.Stl 6?$*.*{i*

i '1.ili,)il ?.'1$G fi*s*"*s*

.t

I

,:i llllil ? ;ll* ,.,it,j j.:i.)i:

tr.tl** 2.2*i: 1't44-*0*

1

I:'- *-
I

3.4** "1*.32*

I

G 16*.?.?1*u.{.4 1

]nx taco,*G t-ind*r fsufidaii** - sry stsn6 pa*kir:g under fc*nd att** wilyl g**d q*ality blastad rubblui

*-,-0,* **nour*o** of material u"O ,uOor, *h*rges ete " c**"rpl*t * e* p*r dir*etion gf d*parim*ntxll
)

1*$irarx *t sitc.

lf or ra<Javu foundalron- * I i- jl0!
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VHI{,F

:

i-
ttl ' | 3''1

,I j.1i"_,1_--rt 
tr

1l 3'1

,

n I r'n1
V V.J'
-- -!--*"

in ; fitr
- - ----a*-"-""^'

I

n1?q i
i

1l

;j

l

I
I

t

I
1

5-t

JI*--
{:1
?*{

';.ri:i! 3 ***

2.S00

rn ?nn
, .-"."]

ln')nfi l

3''1 \-l"zvu
:^-^^I J \2tt

- -..... ,"1---- " - -

JI U LUU : x.1$*

I ilr:/1

;)i
;: /):'ti,;

?:1
2*1

*fff
U.ZUU *.72t

3''n j*- s 3$_*"

a,r2 {}.*v5 U,OU6 i
--.- - 

- 
1','
i
:tl <{a :

3.1
dl fr?ri

JI

**4JI

Ir 1 "loi

naqtr- : j
II I.J'J

..:*_ . ..--- !

'r,e I /f inll *.07s n 4 a(

l.f,,| . .l ti.
12q

' 0.075I,UUU ' U.JUU
*'' -"*--- *"i--*--* *'1-'

ii?.***i*"3S0;*.075

--." ,I$qt-Qqg
To&t Deducted QuantrtY

"-^-^*""-^:**-
'Net T*tal*uar:litY

-*.1ffi i '\-"--*a-
s.135 I

I

n.i'l( iU. IVJ :

:

n,r1E i
V, IJJ :_-,

irl ltE iu. ruJ i

;;;;;;

i$?--sYn-
2.161 curn

_...'l

Tota! ouantrtv 41 400 cum

:;1^^^*,.---
' ' Tct*tr **d*et*$ **ar"lti?}i ' 

0:0{JU c:u-[r ]

, - ryet Tatal QuantilY . +t 400 cu1 
-: i --*--"^-,'";;***o**l** l-;.;;--*J-:$av 4 l,i+uu uu

ii1: e 14.1.5 ;i:I ip r*,si*tn{r and !*yi*g it pasili*;r ce*:ent eon*rete rf cp**ifi*t$ gr*d* ex*l*ding the **st of xnt*r-i*p andt

. islufi*fin* - AIJ w*rk up t* plinth ievallt:3:S {1 rom*ni: 3 c*arse ear,d : s graded *torre aggregate ?0 rtrnl

i :Side avall
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I

i*

i

l
1--*-^---
tl

I

I

od?719/202',1 2a22|lh

Providing bioshielding t*-ryt*eryt

; !: i\.il , .'t.:.. , 'i.,- r'-.

Rs S?*5.&1 I *urn ils 14*85 ?s

&$ p*r direction *f *ffl$isqllffe
#'*--*

Tatal Q*an{lty i As*$"$git*t

T*tal fi*d*et*d A.g$f*; *'*** *?ci't

Set T*tal *riantitY

l:;,:.; .,:t-,:..,,1,)'.-li) :,:lill.l : ft* 52.4& I eacl:

I ; .rt'', ;r.,,ii.,' : 1,.1f i:iil

s*ss3s -i$.s9lo ;

-*- 

.'*-.:
,

$JS$?3$.1* l

L

42S1.90
is?s*s*s"**' I

,, .,'-."'---. .-**. 1
i

Sr*-tWS * .

I

34.?4'.?S,1S :

i_-----"--
l

it--- ---'- '- *

:

l

Lcxpsuffir:f*$ f;i
T*T&L &"t

itr*xrrclsd T*t;rl R*;

Rs t3'1X].{]t]

I

I
I
I '.,.. -

i

I
L _-**. -

{esst l$dsx Appli*cl ?*r this eelirratc is 3?'93%}

- .ts

:iari."r l-!i,lil rii i.ll
I

*.1
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Toll free No; 1800 4ZS 53g3
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i..i: RALA STATE BIO-DIVERSITY BOARD

A staiui:'ry and autonomus body' Government of Kerala

Kailasam. T C. 4/ 1 579{1 I' N"t'+?J.rn6aven -gardens' 
Kowd iyar P'O"

TniruvananthaPuram - 095003'

Ema't: ke,a '.- 11 ver+;i"&i;i=+:?!y-e!;4!'-w=kera aoiod versi:v o'c

No.. 4C75lAB/20 1 3i (S3B

Disrrict Co-':r I I ;:atci"' KSB B
r^i1a\/2m Tria iia'

!J!.-,'i,

i\Jacaan.

01.o3.2021

Copy to: Chal , , ri' Secrei'ary Etlumanoor municipallb/

Sub- Declaring'.irt 'r 3a'xhere an endangered fl()r:l lncludlrrq:dro SpBCrc5 ir

Atr.uvancni are piej.',,,, tI,Ioi'''i=ttud*o"r. i!4urricipalit'1 as Local Sl3 r.l1'''sr511y

ie'i:aEe3r'-g6qr:' )

Ref. .1 Your at(i')-t J :laied E .2.2C21
2. Governir-r1r:. :'t:.:ifr<j Nlo 5/2020i datecl 03.C3 r020

Let rne call youi'{tr"- -1"':ntlon to tfle subject an'J tfie referer'ces given above ns

proposed in the ! -. .;li'";;, ;;- ;;i; site with rich flor:-, at Peroor irr Eili'rrnanoor

N,lunicipatiry rrla\, ...: ., j'."=#i";;'i"Irl ai"-Jiuu,'sitv iieritaqo site in cors!ltstron

with BtulC of the . - ,;;;;' nt p"'int d9"'-=]?l^;f the Briic and in acco:cance

with the Governi--" :,':ei] ' oetaitea study:f ile biodive! rity of the i"egror: shall be

conducted and 1": '"-'1'iJ"tJ tn'ouqri BN]9,. o= gi'rerr ir.t lhe Reler']i'ce l the

area is identifi"tl ''" 
. ''r:t'p-ti'lrnpoxx' and hence'its boindaries has to oe srrveyec

and cemarcateij 1 :: J "J;;i;;;;lt 
le rnrt'ateo io educate ,ne public I fa'-'our of

declanng the i.ii'r':r "t ":;;;;L;al 
Bio-divorsiiy Heritage Slte This t')'i ;l'orrld ire

taken into .on:i,i-,r -'' 'i'i'itI*tJo*inrnq 
ifre str-ldy report io :he Boarc'

Yours faithfullv

Renr R Pillai
fulernbe' Secr-r'.l'r

s

translation of Annexur3.A. 5 docun"en:
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GOVERNMENT OF KERAI-A
Abetract

Forest & Wildlife Department - Trees grown on lands at the disposal of
Government - Regulation on felling and destruction-sanctioned-Orders issuad.

Forast & Wlldlife (E) Department

G.O{Rt}No. 681201 0IF&WLD. Dated, Thiruvananthapuram, 1 010?201 0

Read;- ,l 
} C.0.(P}85r86IFE&WLD dtd. 02.09.{ 986
2) Lr. No. Pro.{{t}-5016n009 dtd. 30.01.2010 from Prlnclpal Chlef

Conservator of Foreste, Thlruva*anthapuram.

ORDER

There are large number of traes growing on lands at the disposal of
the Govemment, $uch as lands owned or occupied by public institutions

under Govemment including government offices, educational institutiols,

medical institutions, research institutions, local self govemment lnstitutions,

public $ector undertakings, quasi Govemment institutions, statutory bodies

and the like. The trees growing an such lands are boing fslled for and in
the narfle of various developmental activities such as

construction/widening of roads, construction of buildings etc. Large number

of petitions are being received by the Govemrnent and the Forest

Department alleging indiscriminate felling of trees growing on lands at the

disposal of Government.

, At present, Government orders issued vide G.o. read above to the

effect that trees growing on public lands shall not be felled without
permissio* from the Assistant Conseryatcr of Forests ($ocial Forestry)

having jurisdiction over the area are being followed as a measure against
t

indiscriminate cutting of trees grown on public lands.
ffrl--t^^t rAt-!-.rA----,--' t. -- . cF r r. . ^^d
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public lands are taken more transparently by committees constituted for

Pa nchayaUCorporation/M u nicipal aroas, after fi eld inspection.

The Constitution of euch committee$ can be as follows:

r The president of the Sistrict Panchayat or the Mayor of .the
Municipal Corparation or the Chairperson of the Municipatity,'within

whose jurisdiction, the ipublic land is situated, shall be the

ChaifpgHgqf of the respective committees at Panchayat,

Corporation and Munieipality areas.

r The Assista*t Conservator of Forests Social Forestry of the

concemed District shall be th"1Qoutrref of the comrnittees.

r The president af ttre Grama Panchayat or the member of the

Division of the Cbrporation or the member of the Ward of the

Municipality tthere the public land is situated, the tgglg3ger of

the conceined corporation or Municipality, and one or rnore

representatives af reputed n tions

nominated by the governmenl for each District shall be the

members of the committee.

He has also proposed that the following procedure may be

prescribed for the purp*se of taking a decision oil felling of trees

grown on the lands at the disposal of govemment.

r The authority in charge of the land at the disposal of Government

where any tree is required to be felled shall submit a writtea

application to the Assistant Conservator of Forests {social
Forestry) having jurisdiction ovor the conceged district giving full

particulars of the land and the trees proposed to be felled
I therefrom.

r Jle location sketch. and survey eketch of the aEa phFll be

submitted along with the application.

r The Assistant Conservator of Forests (Social Forestry) on receipt

of the application shall, withi* sgvsn deys from the date of receipt

:t
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I

. Three member$ will constitute the quorum.
€-

The Gommittee after inspection of the area a*d the trees

proposed for felling shall prepare a report and take decision on

the application submitted by the authority in charge of the land at -

ine disposal of Government. The committee shall record the

reasons based on which the decision is taken.

The decisian of the committee shall as far as possible be taken

unanimously and it shall be communicated to all members

inespective of whether or not they were present during the

inspection.

The Assistant Conservator of Forests (Social Forestry) shall

communicate the decision' of the commi*ee to the party

concerned within a week from the date of inspection.

The committee shall insist that the indenting authority shall plant i

and nurture at least equal number of saplings of local lree species

in the same or nearby locality.

The timber and firewood obtained from the felling of such trees

shall be disposed of by the authority in charge of the land at the

disposal of the Government after having got a valuation prepared

by the Assistant Conservator of Forests (social Farestry).

ln cases where sandal wood or R*se wood trees are involved, lhe

sandal wood or ro$e wood timber and firewood shall be extracted/

converied and dispased by KfCI as per rules in fcce. Thq salts

proceeds shall be given to the autharity in charge of the lands at

the disposal of Government after deducting working charges and

service charges of Kerala Forest Department.

Oovernment have examined the matter in dokil and are

pleased to constitute the comr*ittee as proposed by Principal

Chief Conservator of Farests to protect the trees growing on
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To

Growth in Non Forest Areas) Act is passed and the rules notified

thereunder.

(By Order of the Governor)

P. VIJAYAKUMAR
Deputy Secretary to Govt.

Principal Chief Conservator of Fore$ts, Thiruvananthapuram.
The Accou ntant General (AudiUA&E), Kerala, Th iruvananthapuram.
Director of Public Relations (for publicity)
Forest & Wildlife (B) Department
Sock file /Office copy 

:

Foruvarded/By Ordor;

Section Officer

-. ,,u
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Taxonomy

Kingdom Phylum Class Order Family

Plantae Tracheophyta Magnoliopsida Gentianales Rubiaceae

Scientific Name: Ochreinaucleo missionis (Wall. ex G.Don) Ridsd.

Synonym(s):

. Bancolus missionis (Wall. ex G.Don) Kuntze

. Nouclea missionis \qVall. ex G.Don
o Nouclea oblongata Miq. ex Hook.f.
. Sococepholus missionis (Wall. ex G.Don) Havil.

Common Name(s):

. Malayalam: Attuvanchi, Niryanchi

. Kannada: Ahnao, Anavu, Holehalasu

. Marathi: Phuga

. Tamil: Attu-vanji

Taxonomic Notes:

The genus is monotypic.

Assessment I nformation

Red List Category & Criteria:

Year Published:

Date Assessed:

Vulnerable A2d ver 3,3

2020

April 25, 2019

Justification:

Ochreinaucleo missionis is a large tree species endemic to the Western Ghats in lndia. The species has a

small geographic range. Although it is not able to be calculated as there is no point data available. lt
experiences threat from habitat loss, caused by agricultural expansion. There is also the loss of trees
which are over-exploited fortheir medicinalvalue. The species is present in multiple exsitu collections.
Due to threats to the species, it is suspected that there is a decline of 30% over three generations. The

species is assessed as Vulnerable. , t
Previously Published Red List Assessments

1998 - Vulnerable (VU)

https://dx.d oi.org/ !0.2305/lUCN. U K. 1998. RLTST33650A9B0O 624.en

1998 - Vulnerable (V)

Geographic Range

Range Description:
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This species is endemic to lndia, to the Western Ghats in Maharashtra, Goa, Kerala, Tamil Nadu and

Karnataka.

Country Occurrence:

Native, Extant (resident): lndia (Goa, Karnataka, Kerala, Maharashtra, Tamil Nadu)

a .*
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Distribution Map
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6nx. Yllr

I'IINISTRY oF IINVIRONNIENT, FOI1EST .,\I{D GLIMATE CHANGB
NOTIFICATION

Nerv Delhi, the 2gth March, 2020

s'o' 1224(B)'-wHEREr\S, virle the l\{ineral Lats (Amenclment) Act, 202a e of 2020), the }vlines anclMinerals (Devolopment and Regulation) Act, 1957 {67 of ilsi) (hr:reiaafter refbret] to'as MyDR Act) has beenarnendedwitholfectfromthe.l0'hdayofJanuary,2020and,intiratia,nowsectiongBrelatingtotheprovisionsfor
transfer ofstatutory clcarances has bcen inserted;

AND wl{EREAS, sub-section (2) olscction 8B olthe N'llvlDR Act pror.ides that notwithsranding anythingcorrtained in tiris Act or arry other iarv lor thc time being in fbrce, the successful bidder of mining lcases expiring ur-rderthe provisions ot'sub-scctions (5) and (6) ofsection EA and selecred thror-rgh auction as per the procedure provi<iccl undcrthis Act and the rules made thereunder, shall be deerned to have acquirc'd all valicl rights, approvals, clearances, lice,cesand the lil<e vested rvith thj previous lessee tbr a period oltruo years;

A'wD wHEREAS' sub-section (3) of section 8B of the MN,IDt{ Actprovidcs that norr.r,ithstanding anyrhing
contained in an-v other Iar'v lor the time being in tbrce, it shall be larvful forih. n.ru lcssee to continue mining operationson thc lanri' in which minirtg trllcralions u'cre being carriccl oLrt by the plevious lessee, 1br a periocl of trvo years tiom thed.tlc oi'co[l]re ncatretlt of thc nc,,v loase .

AND w'lllrllllAS. in pursuancc olLhc atbresrid amcudnrent to the MMDR r\ct, the Central Govcrnrncnf clcemsit nccessatl to align thc rcle vant orovisions ol thc notification of the Gor,,crnment of India in the ersrwhilc lv{inistt_l olF'nvrrontrerlt and Foresis numbcr S.o. 1533 (E), dated the 14th Scpternber,2006 (hereinafter relerretl to as t5e EL,\Notilication,2006);

ANID WIJEREAS, the llinistrv of Environrrenr, Forest an<l Clirnatc Change is in the receipt ot'representaiions
tbr waiver oI rc'lttirenlent of criu,r enr ilonmunt:rl olcarance for borrowing of ordinary eafth for. roa<is; and manual
c\ti'action ollillrc shcils (rical slrcll). shrrnes, ete ., wilhirl intcr ticial zone by the traditionai conrnrunity;

\o\\', '.ilcre lorc. in r(.rcis. Ltf lhe poucls eonftrrecl by sub-:;ection (l) and clause lv) of sub-section (2) ofscclion i ol'thc i:nr"irorrrncnt {Prorection) Act, I9S6 129 ol 198(r), read ri,ith srrb-rLrlo 1.1) of rLrle j of rhc Enviro,rnent
iProrcction.) IlLrics, i936' tile Lcnrral tiu\/clnrlrunt. aftcr havirrg dispensed rvirh the rcquirerncnt of'norjce unclercla,se (a)
of sub-LuLe (i) t;i'the nri': 5 .l the said rulcs, in public interest, uncl in supersession ol the notrticati.n num5er
S O 4i07(E), dated the 2!)'h Noveurber. 2019, hercby makcs the followrns further an'rendmcnts in the EIA Notification.
2006. nanrclv:-

In tlrc siritl notil'lcrrtion.

(i) Ln pa'egnph l. l, aftcr srrb-paraqrarh (Z), thc lollorr,ilg sul;-paragmph shall be iirscr-tecl, namcly:-
"(l,) 1'hc succcsslul bicider o['the rrrining leases, expiring uncler tho pror,iriions olsub-sections (5) and (6) ofsectiorr
8A of the lvlines and Mincrlls (l)evclopment urcl Regulation) Act, 1957 (67 of 1957) and seleored through aucrion
as per thc procedure orovided r"tnder that Act and thc rulcs maCe thr:reunder, shall be deerned to have acqurred valid
prior environnlental clearance vsslell with the prcvious lessee i'crr a period of two )/exrs, ircm the date ol
comllgncenlenl of ner'r'leasc and it shall be larvful tbr the ncw lessr:e to continue mining operations as pcr the same
tcl.rns ancl conditions Dl'envit'ottttrc'lrtll clcarrnce granted to thc prerzious Iessee on the said lease area tbr a periotl of
two ycars fiorn the date of cori'rrencentent of neq, leasc or till thc new lessee oblains a fresh environrnental
cloararrcc rvith the telms and conditions mentioned thelcin, r.vhichever is carlicr:

llTT( S-,T {T.irl,t : eirn.ar<u.I

Provided that thc successtirl biddcr shatt apply and obtain prior environmental clearance from the
a'-rtliority *'ithin a perlod of trvo ycars fi'onr the date of grant of nerv lease.";

(ii) rn thc SchcrlLrle, against rire rtem 1ia). in the column (-s), after clau;c (2) olthe Note,
inselted, narnely:-

regulatory

tl're folloll'ing clause shall be

"i-l) The cvacliatiorl or rcnloval aiii(l iransportation ol already mineci or-rr rnaterial lying rvithin thc mining ieases
expirine unilct tltc provisitrrls olthc lvlines and Nlinerals (Developrnent and Ilegr-rlation) Act, 1957 (67 oi 1957), by
thi: previous lcssce, after tlie expiry oltlie saicl Ie:rsc, shall not lornr the part olthe mining capaciry so permitted to
the sLrccesslul biddcr, sciected th;-ough auction as pcr the procedrLre providcd un,leL thit Act ancl thc rulcs ma6e

\
ix-lX, the fcrllorving Appendi.x shali be sr"rbstituted, naurely:-

II-q03
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(APPENDIX-IX

EXEIV1PTION OF.CERTAIN CASES FROM REQUIREI\II1NT oF EIIVIRoNN,{ENTAL CLEARANCE

l' Extraction of orclinary ciay or sand by manual mining. by the I(umhars (potter) to prepare earthen pots, iamp,toys, ctc. as per their custorls.

ll

Extraclion of ordinaty ciay or sand by manual rnining, by eartJren tile makers who prepare earthen iiles.
. Removal of sand deposits on agricultural field alter flood b;,2 llarmr:rs,

Customary extraction of san,l and orilinary earth tiom sources sinrated in Gram panchayat for oersonal use oioonrnrunity wor.k in village.

conrurunity works' like, de-sriting of village poncls or ianksr, construction of village roads, pon<is or bundsundertaken in N'trahatma cancthi Nationai Ruiai Ernpi,yment and Guarantee schemes, other Governmenlsponsored schemcs and community ellons.

. Extractlon cr sourcirtg ol borrowing olor.iinary eiirth ibr the lin6ar-projects such as roads, pipelines, erc.
Dredgrng arld 'Jo-silting oi rjams^ rcscrvsir5, u,eirs, bairages. river and canals for the pulpose of ti;errrltaintenance, upkeep anci Cisaster maitag.nlont.

Traditionel occupational rvork oi- sanc by !'anjara and oa,is in Gujarat vide notification number
GUi 90( l6)i MCR-2 t89(63 )/5-CHH, deted the l4th February, .1990 of the Governmenr of Gu;arar.
iVlanttal cxt'ltctiorl ol linre shells lcieatl siroll,,, shrini:s, ctc., rvitirin inter trtial zonc oy,tiio tratlitr,nalcontrlun ity.

Digglng ol rvells fbr iri.iga:ron or drinking water purposc.

Di-g!lrng ol'fbundliion tbr bLrilJings, not r;cluiring pri.r environnrental cicarance, as the case may be.

Ijxlrrvatirlrl tll ordinarv clirl'h ()r cla1" ror pl-rugine ol ant, breach ;auseci in canal, nallah, drain, warer boci,,,elc ' r0 deal with an-v disaster cr ilood iike srtuation Llpon ordcrs of the Distriot Collector or Dlsrrict Magrstrare,lr anv otlrel Conrpetent .Authorrty

'Activities declared bv ti-rc Srare covernrncni unLicr iegrsiations or mies as non-mriling activil),.,,

[F. Nc. Z-l t0i3/4712018-ia Ir (]vr)j

GEETA ltENON. Jt. Secy.

Note: 1'he principai notitlcation $"as publishetl in thc (lazette olindia, E.<traorclinary, part II, Section 3, Sub-section (ri)vrrla nutnbcr s o l5il (E), dated the l'1'h Sept-ember, 2006 and subseclueLrtly amer.rdcd vicle thefollowi,g nurnbcrs:-
1 S O, 1919 (E), dared rhe l3,r,Novembcr, 20i16;

2. S.O 1737 (E), datecl the I t,n Ocrober. 2C0l:

I S.O i067 (E). dated rhc 1., Decerrrber., 2009;

-i S.tt. c /\ {F}. J:rred rir_- 1,, Apr.r,. li_) i l:
5 S O I56 (E), dated the 25,h january,20ll.;

6 S.O 2E96 (E), dared [h.. lJ,L,Dr.ccnrbcr, ]012;

' r-. S.O. 67.1 (E), dared the 11,1, lvlrrch, 20i .3,

i. S {) llfJ , E r, i::r-.J l}r., I .) 
,, 

iLrir.. l0l::
q. S O Ii55 rE1, d:rtcd rlrc I I '' Augusr, 2U l3;

10. S.O.2559 (E), dated rhe 22nd,.\ugust,20 l3;

11. S.O 273 1 (E), dated the 9,r, Scprember, 2013; 
-

12. S.O. 562 (E), daled the 26,h February, 201.1.

ii. S.O. o-1 7 rEt dared rlre 2,( 
j F.irnrn",, ?rri r

I

2

3

n

5.

8.

I()

il
I2

-,,-,

{

i

:
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s.o. rlqp (E), dated the 25,r'June,20l4;

S.o. 2601 (E), dated the 7,h Ooober,20l4;

S.O. 2500 (E), dated the 9,h Octobcr,2Ol4;

S.O. 3252 (E), dated the 22,d December, 2014;
.,r..,,J

S.0. 382 (E), dated the 3'd February, 2015;

S O 81 i (E), dated the 23d Ir,larch, 2015;

S.Q. 996 tE). drred rhc l0'\ \pri), 2015;

S.O. I 112 (E), dated the I7'h April,2015;

S.O. 1i4l (E), dated rhe 29,h Apr-il,2015;

s.o. 1gl1 (E), dateri the 6,r' July, 2015;

22

t).

21.

-)
25

27.

28

29

l0

lt.
.)L

S O. 2571 (E), dated the 31,,August, 2015;

S.O. 2572 (E), dated the 1.,1,h Seprember,20l5;

S.O l1l (E), datetl the l5,h January, 2015;

S.O. 648 (E), datcd the lrd lvlarch,2016;

S.O. 2269(E), dated the I st Juty. 20 l6;

S O 29r,1(El, dated tlrc l4,r,Scptenrber,20l6;

S O. l5i3 (D), datcd 23'd Novenrbcr 2016:

S.O. .1999 (E). dated the 9,h Decenrbcr.20l6;

S.O. 41,{ l(E), dated tite l0,h December, 2016;

S.O. 3611(E), darc:cl the 25'r, July,20lg;

S.O.3977 (E). datcd rhe l4,r,Augrrst,201g;

S O 5731 (E). dated the 14th November,201g;

S O 57l/j (E). dared the lsrh Novcmber. ?01g.

).O. 5 -{ I rr Il ,. detctl tirc 2i,rrr Nuve .nhcr.. 20lE;

S O.3+5!E), dated rlre lTth Janurry.20l9;

S O. 1950(E), dated the 1,tth JLrne, 2019;

S.O.2l6(E). dated rhc l6th Janr:ary,2020;

Sn lit,C\ 1,.,^f .r-- r-,r.v. ' r, i:,. tiiicG ii-.s i r.l: F;llr,r.tr). 20J0; rno

S O I :2i{E). dared the 27th March. 2020.

li.
]4

I_5

.lh

)i

ls.

l9

.10.

ltai

.12.

/\ ",

u

a.auyn,".orr.lnffiRrffi
and Publ:s-hed bv rhe controuer of publicar-i-Jrs, ,.]irr-lic"or.+ 

";; ;;?; ;i;l"o*o,,^"0,,"-"^.o**,^"
D. ":OtOlJrg.2!5 r) {, rO
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GCVE RN I'{.8 T,JT O T KE RAL}I{
Abstract

Revenue Department * Sand Aurliting cf Rivers in l{eral*- Sanrj l"iining ir:
t.lepnaciril R rver- Sanrtion A.ccorded ^ Orders lss{_jeri.

f, O {n'qr) ilJo. 316/15/RD

ne*di" - i
-)
L

aJ
4
q

a

l{EVIiNU Ii {t}} l} Iit},\ }{'il\,t tiNl"

Dated, Th iruva na ntlra lrLr r* rl. }.1.. tJ !i.. 2 {1 1 6

c*tM;i No ie tiiiinn,rtnte* CIzloatzorr
GO{i1r} N*.300112CI1"l1fi^D, rJar€d r3i07/2fi 1 "t.
Gt)(N{s) No.161/12/RD, dated 21;A412072.
Cfi{Msl No.188/12/RD, dateei 05/051201?.
GO(ruS) No.33B/1 2/RD, dateci 121091L2.
Letter nc LR{K1) 46214/2014, dated 16/11/1 5.

ORDER

Governrnent, vide ord*rs read a5 first,seconrj,lhrrd anrl fo.-,i1-:i

L-:ii.re ts abovc, have accorcled sanctioll lor cortducting Rivrr- Bciril: Ir1tp1>,:

;,,iri li.;:i A.;iliiii:g ci 1C rivcr: cf lht 5;;lr. K*:*l: Ri,rer 8;n1.. nr*rt;iir:r, ,:t;i
ii*gulalion of ftrernoval of Sand f{r-rles, Cia:use 19{l} r"'iecessittte: tl:r,

cle|trnrination af quantity of sand io be extracled from each kadavu *r": i.i:,.,
1,.)srs of S;nd Auditing repcrt. Accordingly the Iask of corrductirr; !.;ir' :

$,uclitinq w*s entrusted to differer-ll agencies. Sectiorr I of the K{,'r,,r ,;

Protection of Riven tsanks and Regulation of Renroval ot Sanrj AcL (Actli 
'

?0[1] as amended by Amendnrent Act 15 of 2013 pror,,icies for *ntrustir,;;
othcr agencies in the sector other tiran Centre for Eartlr Science 5.1,.1.t -,

(C[55) and Cen'tre for Water Resources Developmenr arrcl t"4ana!cn]r]

tf \1lRD) for conducting Sand Auditing in rivers

Earlier, ttre sand auditing reports of 14 r-, vers viz: Kautn,

VarNanapuram, Neyyar. lti'rikkara, Periyar, Farnpa, Kallada, Chairi r
fin'r1alundi, Chanciragiri, Kuttiyadi, Muvattupuzha, Karuvannur rr -.

;".rr1arakk6ncly' iravc bcen receivc-cl irr Government ancj Governmerrf 0rq-ir: ,.

pertaining to those rivers have alreacly leen issued.

r-tiii dilrth
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Nrlw, the Lar-ld Revenue comnrissioner vide letter read as 7rh papf"r

has forwarded the sand auditing reports pertaining to Meer.laclrii

The Sand auditirrg of the nest of the rivers is in progress'

As enumerated above, Governmefit is in receipt of the sand Audil

Re1:art per-taininq [o Meenachi!. The Sand Audit Report of the said river ha:

i:i:encompiiecjbyCRM(Centreforrur.all4anagement)Koltayan.runderlhe
technical guridance af River Mar:agement Cell and has been scrutinised atlC

verified by National Cerrtre far farth Science StudieE {NC[55]'

Acccrdlr'rg ta the report the total quantity of sand above sumtl}{jf.

water level in the river is estimated as 'nil''

The description wlth regard to this

shown belaw:

in respective FanchaYaths is 'r:

ahrive

River.

10

i?:"xl
.2 lpatu Municipality tLeft ti' Righi
.t

I Banr)
,l

l: lr',lrtnoty Grama panchatat ileft &

..-_t-

Sl Nolt{ame of PanchaYath
I
I

)

t*___--
I ,Meenachil Grama Panchatal {Left

I-

I iRiqht Bank)

4 - 
.fiO*ogo;r Grama Panchayathtleft

' i& RiOht {3nkl --r- --.*-*---'l-- - n- ^ *t^ ^.,*+LAyarkunnam Srama PanchaYath

iLeft Banki
Vijayapurarn Granra PanchaYath

{Left Bank)

Kattayarn MuniciPalitY
rRiaht Bank)
ir

Bharananganafil
Pa nchayath{ Right Bank}

Qu.:nritV of sand (Cu t'1 ),Mineable

ir{il

above Sumrner Water 1n gU N'1

LeveL (Nlineable sand for!

*3 -years) i

Etturnansor Grame
(Right Bank)

; Ayantanam
iiRlght.B,apk)

Panchayat

Grama PanchaYat

.":

tleft &

Grarna

;
-l .*"-^

r!it
t\ lt

irrii
.tli
! It

\lil

!ll
*-: *--="

r{il

Nir

f\tit

Nil

ff-

Nil

----t--

ir{il

Nil

Nil

Nil

l6
:

t"',7

Nil

Nil

o Nil

s hlit

r!it

ri.:';'"1{-'i}!
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of

ThiruvarPPu Grama

Covernment nave examined the sand audit report

and approved as above'

The

with regard

1Nit, -*
I

[4een*chil rivrr

chapter ltl, Seclion 12 of the Kerala Protection of River Banks arii

Regulaticn of Removal of Sand Ac|,2001 and Section ?9 of t["re Kerala

f rotectlon of River Banks and Regulation of RemovAl af 5and Rttie :

stipulates conditionE for the sand remcval operations fon pratection cf rir'';t

banksanclbio-physicalenvironmentsystenrsoftheriver'
Accordirrgly,theDistrictccllectcr,Kottayanr,isdirectednottcatct:t*

:anctien for sand nrrning in Meenachil river for the coming three !€fr15 e;i1:r

rff ect frorn tlre date of this order'

The responsibility of lmplementing this crder flawlessly rests v"iilr ll"';:

uistrict collector. Katlayanr, who shall mcticulously take action to see tiraL;'ll

,;rstructions of .the Gavernmcnt in this reqard are implen"lel"'rted sIrictly ."''-:

na unauthnrised nrining af sand or environmenrar deg'adation is allorvc'j i';

happen.

District Collector, shalt, in turn, ftrrnish the actlon takerr ic'p:l i

t.o this to Government Periodically'

BY 0rder cf the Govelnor,
DT' VISHWAS T4EHTA

To 
Additional Chief SlcrelarVtc Gavernr]ler:t

The Comniissioner, Land Revenue, Ttrirr.rvananthapuram.
The Distrrct Collector, KottaYarn

The Cs Ordinator ,River ManagemeTt Ce"l]

CRM (Centre for Rural Management)' [9lt?-yuT
ir.,* piliniifiat Accounranr General tAudit],, Kerala,

Thiruvana ntha Pura m '

PanchaYat
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The Accountant General iA &
l& fRD{l'.leb ar"rd New Media]
5r 10.c.

E), Kerala. Thiruvanant
I Press Release

Fn

(Revenue)

puram

lBv

Capy ta:- FS I Additional P5 to Flan'ble MiniEter
P.A to Principal Secrelary (Revenue)
CA to Adcjiticnal Secretary
Under Secretary,

Sectl

illtua:;i:?Ji\-!.-.'. :,,
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46e*I1' '#{ffitr
GO VERNMENI' U tr XGtt/E LA

n"uu,*Departrnent-o.,o*ffirento.'la1ofdebrisinFlood
affected rivers Sanction Accorded caircelling G.O(Rt)No.

3852/2AL9/RD dated 21.72.2019 - Oi'cieis issueri.

RBVENUE (P) DBPARTMENT

G.O.(Rt)N0.3880/20 I 9/R,D Dated,Thi ruvananthapltram, 241 1212019

Read 1 c.o (Rt) No.2\B2/2079/RD dared 16'.10.2019.

2 Minutes of the Meeting hr:lrl on 7.77-2019, under the

presidentship of Chief Secret..r y.

3 l,etter No. ILDIW492|20L7/E I dated 14 I I , l') fi'orn the Director,
ILDM.

4 GO(R0No. 3852/2019/RD drrcd 21.12.20t9.

ORDIIII

As per GO read as 1st Paper above, a Committee has been
constituted with Chief Secretary as Chairpersoii, Additional Chief
Secretary (Water Resources), Additional Chief Secretary (Local Self
Government Departrnent), Additiolal Chief Secretary (Forest and
Wildlife), Principal Secretary (Revenue), Principal Secretary
(Environment) and Director (Mining and Geology) as members in order
to look into maffers relating to dredging in rivers.

A Meeting of the above Cornmittee wa.q held on 7.77.19 and it
#as decided to entrust respective Disrrict Coller:tors to conduct desilting
and removal of debris in flood aticcted rivers iu the context of the
massive floods happened in 2018 and 20i 9.

q.

t
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Fi le No. HE V -P33tt 1721201 9-R EV

As per secrion 24, 34 of the Disaster Management Act 2005,
State Disaster Management Executive Committee, District Disaster

Management Authority can take necessary Steps to 'remove debris,
conduct search and carryr out operations'. With regard to the authority of
Section 33 of Disaster Management Act, 2005, ti:e Hon'ble High Court of
Uttarakhand in WP(C) No.93l2015 has ordered that "if the dredging is

undertaken for the purpose of maintaining water bodies no ciearance of
Ministry of Envir'onment and Forest is required." As per Section 72 of the
Disaster Management Act, this Act ov+trides the other Acts.

Government have exa:nined the matter in detail and are

pleased to accord Sanction to all Distr"icL Collectot's for removing silt and

debris in flood affected rivers, as an imnrediate illeasure to accommodate

flood waters and to increase the capaciry of river channeis.

District Coliectors should elsure the stability of dver banks and
prorection of river bed while rernoving the silt and debris. District
Collecrors have liberry to dispose off rhe silt and debris in the appropriate
manner. District Collectors can seek necessary heip from local technical
personnels of Water Resources ancl Geology Deparnnents, to identify
areas for urgent intervention.

As such G.o (Rt) No. 3852/2019/RD dated 27.12.2A19 read

as 4d'Paper above, stands cancelied.
(81' order of tlre Governor)

BENCYJ
ADDI'I'TO NAI, SECRETARY

The Land Revenue Commissioner, Thiruvananthapuram.

District Collector's-

Malappu ram/Kannur/P a thanamthita,/ Ka s argod,/Ernakulam/Idu liki'

The Principal Accountant General (Audit), Kerala,

Thiruvananthapura-m.

\

\

,a
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"I : Accorlnrarlt Lielieral (A & E), Kerala, 'l'hiruvatrflllthapufaffi

J A Pntl (Wcb arrd lr]cn, Media)

ST / C.C.

1';r:rrv arder.l /Ry order

Cop]. to : Additinnal Chief Secr*{ary {Wat*r Resor:rces).

Additional Chief Secretary {Lr:cal Self Gr;vernemenr Department.

Additiona] Chief Secreta:-''"' {Forest antl Wild}ife)-

Tire llrincip;rl Secretary (Environmen t'].

TJre Dir:ector, Miiring & GeoicgY.

The Director, lnstitute of Land and Dis;lstr:r Mal:agclnent] PTP Nagar,

PTP l{agar PO,'fhintrrar:anthapuram * 38.

PS to Flon'bk: Chief [4inister.

PS to Hon'ble Miirister(Revenue) '

PS to Chief Secretary.

FA to Principal SecretarY iRevi.

CA to Additional Secretary (Rev).
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Central Water Commission
Hydrology (S) Dte

4'2'2 combined runoff of pambao Manimara, Meenachir and Achenkovir rivers
Four major west flowing rivers namely Achenkovil, pamba, Manimala and Meenachil drain
directly into th1s9y-theq p-glof lembaq-Lge *r,il" u ro;it;;; b;;;;h ;,ru*yar (further
north of Muvattupuzha) drains into cochin Kayal and finally into the Arabian sea through
Kochi outlet' The vembanad Lake is bordered by Arappuzha (Arieppey), Kottayarn and
Ernakulam districts of Kerala covering an areaof about 200 sq krn and extending E0 krn in aNW-SE direction from Munambam in the north to Alleppey in the south. The wiclth of the
Iake varies from 500 m to 4 km and the depth from lm to l2m.An index map of vembanad
lake is given in Fig.l0.
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Sgt ufa*:tc""r**:igl. Hydrology (S) Dte

Manimala, Meenachil, Pamba and Achenkovil fiow into the iake south of Thanneermukkom.

While Muvattupuzha river t]ows into the Cochin backwaters north of Thanneerrnukkorn

barage. Kuttanadu is a marshy delta in the southern part of the lake, formed by four river

network namely, Pamba, Manimala, Achankoil and Meenachi together with the backw,aters in

and around the Vembanad lake. Large parts of the vast estuary lie below the sea ler.el up to a

depth of about 2.5 m, waterlogged for most part of the year subject to flood and inundatiun

during the monsoons and saline water intrusion during the summer months. The Vembanad

Iake was declared as a Ramsar Site in November 2002. A catchment area map of Pamba,

Manimala, Achankoil and Meenachi river systems up to Vembanad lake is given in Fig.l l.

Fig.ll: catchment area map of Pamba, Manimala, Achenkoil and Meenachi river

,systems

The estimated runoff for a runoff coefficient of 0.75 from Pampa, Manimala, Achankoil and

Meenachi river systems up to vemabanad lake during 15-17, August 2018 is given in Table-

t0.
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Water Commission

Table-l0: Rainfall and runoffin
Vembanad lake

Pamba, Manimala, Achankoil and Meenachi river systems up to

As per July 2008 report of Pianning commission, the water caffying capacity of the system is

reported to have reduced to an abysmal 0.6 BCM from 2.4 BCM as a result of land

reclamation. The Pamba reservoir (31 MCM) and Kakki reservoir (447 MCM)' in the Pamba

sub basin can hardly regulate 10.5%of the average annual flow in the Pamba River' All other

storages in pamba river are very small ones having no appreciable storage capacity' The other

three rivers Manimala, Meenachil and Achenkovil have no storages on them' The

Thottappally spillway constructed in 1954, as part of Kuttanadu development scheme for

relieving flood condition in Kuttanadu, by diverting flood waters of Pamba' Manimala'

Achenkovil and Meenachil directly to the sea. The Thottappally spillway consists of a leading

channel l3l0 m long 365 m wide with a bridge cum regulator across the spillway channel'

The bridge cum regulator is 365 m along with 40 vents, each having 7'6 m clear span'

Though the original discharge capacity of the spillway was about 1812 cumec' it is reported

that at present the average maximum discharge passing through the spitlway is limited to 630

cumec, which is almost 1/3'd of the design capacity of the spillway'

The runoff generated from Pamba, Manimala, Achenkovil and Meenachil rivers during 15-17

August rainfall was about 1.63 BCM (1630 MCM) against the 0'6 BCM (600 MCM) carrying

capacity of vembanad lake. Further, the discharging capacity of 63C cumec of Thot'appally

spillway was other major constraint for the disposal of runoff' Considering the lake carrying

capacity of about 600 MCM and discharging capacity of 630 cumec of Thottappally spillway

and about 1706 cumec present discharging capacity of Thaneermukkom baffage' it can be

concluded that out of I .63 BCM the runoff generated during the 15 to 17 August 2018

rainfall, only about 0.605 BCM runoff was possible to drain out of the Vembanad lake. The

remaining runoff- volume of about 1 BCM created the rise of the water level in the lake and

Rainfall
depth 15-
17, Aug

2018
(3 daY)

Runoff
l5Aug
2018

(1 day)

Runoff 15-

16, Aug
2018

(2 day)

Runoff 15-
17, Aug

2018
(3 day)

River Catchment
Area

Rainfall
depth 15

Aug 2018
(1 day)

RainlaII
depth l5-
16, Aug

2018
(2dav)

(mm) (mm) (mm) (MCM) (MCM) (MCM)
(sq.km)

Achankovil t359 111 231 329 t24 235 336

382 5t7 346 762 1030Pamba and

Manimala
2656 173

437 90 201 268
Meenachil 820 r46 3/.t

441 940 1283 550 1198 t634
Total 483s

82



Central Water Commission

nearby areas. This continuous rising of lake water may be one of the reason of overe( change

in the river hydrodynamics of, Pamba, .Mani Meenachiland Achenkovil river systerns

resulting hi water level for a particular discharge in these rivers. Considering the high

rainfaltr during 15-17, August 20i8, the absence of appreoiable storage reservoirs in the

upstream on the abcve rivers, shrinkage of carying capacity of Vembanad Lake and

reduction of the capacity of Thottappally spillway may have worsened the flooding in the

Kuttanad region and the backwater flows to the iow-lying areas in the upper reaches of the

lake.Thismayberfr"ffid ,
-F..-..

to the Vembanad lake i, t" pu![tr.-1!itt",5"ttry"* 
""d 

Alapuzhadistrict+

4.3 Runoff computations for Chalakudy sub-basin

Chalakudy River is the fifth longest river in Kerala. The Chalakudy river is formed by the

confluence of five streams, Parambikulam, Kuriarkutty, Sholayar, Karappara and

Anakkayam, all of them originating in the Anamalai Hills of the Western Ghats. Out of these,

Parambikulam and Sholayar rivers originate from the Coimbatore district of Tamil Nadu.

Karappara and Kuriarkutty rivers originate from the Palakkad district in Keraia. At about

470m above M.S.L. the Parambikulam joins the Kuriarkutty river. Further 9 km down, the

river is joined by the Sholayar. The Karappara joins the main river at about 455m above

M.S.L. The Anakkayam joins the main river 8 km further down at 365m above M.S.L. In the

initial course, the river passes through thick forests and its flow is broken by many falls till it

reaches the plains at Athirapally.

The Chalakudi river basin is bounded by the Karuvannur sub-basin on the north and the

Periyar sub-basin on the south. The basin consists of about 30,000 ha of wet lands. The basin

receives and average rainfall of about 3000 mm. The total drainage area of theriver is 1704

sq.km and out of this 1404 sq.km lies in Kerala and the rest 300 sq.km in Tamil Nadu. The

length of the river is about 130 km.

The famous waterfalls, Athirappilly falls and Yazhachal falls, are situated on this river. The

hydro electric projects on Chalakudy River are Sholayar and Peringalkutthu Hydro Electric

Projects. For irrigation purposes Thumboormoozhy weir is constructed across this river. It

merges with the Periyar River near Elenthikara, adjacent to Manjali North

Paravur in Ernakulam district and finally joins Kodungallur backwaters and Arabian Sea at

Azhekode. The Parambikulam Dam has been built on the Parambikulam river, one of its four

tributaries. The rivei finally empties into the right armr of the Periyarat Elanthikkara in
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from ldukki and Idamalayar were 1500 cumec (inflow 1610 cumec) and l27Z cumec

(inflow 1007 cumec). On analysis of data it has been found that the releases from

these dams were the controiled releases, as the discharging capacity of these dams are

5013 cumec (Idukki) and 3012 cumec (Idamalyar)

ix. The maximum discharge in Pamba river at CWC, G&D site (Malakkara) was 2900

cumec on l6 August 2018 with corresponding water level at EL 9.58 m. The earlier

recorded HFL was 8.2 m. The major reservoir in Pamba sub-basin is Kakki and

release from this reservoir was 488 cumec (l5th of August), 899 cumec (l6th of

August), 443 cumec (i7th of August), 356 cumec (18th of August), 309 cumec (l9th

of August) against the spillway capacity of 1788 cumec. The reservoir was at EL

980.91 m on 14 August 2018, against the FRL at EL 981.46 m' The maximum

reservoir level attained on l9 August 2018 was 981.4 m.

x. From the analysis it has been found that the dams in Kerala neither added to the flood

nor helped in reduction of flood, as most of the dams were already at FRL or very

close to FRL on 14 August 2018, due to more than normai rainfali in the months of

June to July 2018. It may be noted that, had the reservoir been a few feet below FRL,

the flooding conditions would have not changed much, as the severe storm continued

for 3 days and even for 4 days at majority of the places, and in any case it would have

been necessary to release from the reservoirs after lst day of the extreme rainfall'

xi. Nevertheless, it is essential to review the rule curves of all the reservoirs in Kerala.

The rule curves need to be meticulously drawn particularly for the reservoirs having

the live storage capacity, of more than 200 MCM in order to create some dynamic

flood cushion for moderating the floods of lower return periods particularly in the

early period of monsoon'

xii. The runoff generated from Pamba, Manimala Achenkovil and Meenachil rivers

during 15-17, August 2018 rainfall was about 1.63 BCM against the 0'6 BCM

carrying capacity of Vembanad lake. Further, the discharging capacity of 630 cumec

of Thottappally spillway was the other major constraint for the disposal of runoff.

considering the lake carrying capacity of about 600r MCM and discharging capacity

of 630 cumec of Thottappally spillway and about 1706 cumec present discharging
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Foreword
The extreme weather events that had devastated the river banks of Kerala in re-
cent years have generated lots of interest for their biorestoration.  Several field 
level activities have been initiated in several parts of Kerala for protection of 
river banks both by Govt. agencies and private organizations. The enthusiasm 
among the general public for such initiatives should not be gone unseen. How-
ever, there exists a knowledge gap on the strategies and techniques to be adopt-
ed for such biorestoration initiatives. Dr. Syam Viswanath and his colleagues 
have devoted considerable time and energy to develop a manual on the biores-
toration of stream banks which I consider as a very much useful and important 
guide for the ongoing and future initiatives on stream bank stabilization.  

I appreciate the present good work of Dr. Syam Viswanath, Dr. S Sandeep, Dr. 
V. B. Sreekumar, Mr. R Vishnu and Mr. M.S. Sanil on developing a manual for 
bio restoration of river banks in Kerala, and believe that the document, will be 
of immense use for those concerned with river bank stabilization.

Adv. K Rajan 
GOVERNMENT CHIEF WHIP & OLLUR MLA
Govt. of Kerala
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v

P.K. Kesavan IFS
Principal Chief Conservator of Forests 
(Head of Forest Force, Kerala) 
Forest Headquarters, Vazhuthacaud
Thiruvananthapuram- 695014

Preface
The State of Kerala is bestowed with 44 rivers and their innumerable number of 
tributaries. The peculiar habitat provided by the banks of these streams nour-
ishes a specialised set of aquatic, herbaceous and arborescent plant community. 
In addition to protecting banks of the river, they provide multi faceted services 
like conservation of biodiversity, protection of environment and supporting of 
livelihood.

The huge contribution that is being made by the riparian vegetation has recent-
ly been gaining appreciation, especially after the state experienced repeated ex-
posure to extreme rainfall events during 2018 and 2019. This has given rise to 
a realisation that mechanical or engineering structures are costly but not as 
effective as the protection offered by the vegetation.

Though in the past there had been efforts by government agencies, private or-
ganisations and even private individuals to harness the potential of plants to 
protect the river banks and at the same time avail their innumerable ecosystem 
services, several research gaps impeded their widespread adoption. This felt-
need for consolidation of the available scientific knowledge and development 
of standard set of protocols for the bio restoration of river banks is expected to 
be addressed by this manual put together by the team of researchers consisting 
of Drs, Syam Viswanath, S. Sandeep, V.B. Sreekumar, R. Vishnu and M.S. Sanil. 
Though it has a focus on Kerala, it will prove to be of significant help in other 
parts of the country as well.

I congratulate KFRI and the team of scientists for this timely and valuable con-
tribution.
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1.1. INTRODUCTION

There are 44 rivers in Kerala. Of these, 41 
originate from the eastern side of West-
ern Ghats region of the state and flow 
westward to join the Arabiansea; The 
remaining three rivers also originating 
from the Western Ghats (Kabini, Bha-
vani and Pambar) flow eastwards to join 
the Bay of Bengal, after flowing through 
the neighbouring states. The rivers, with 
their tributaries and distributaries form a 
mesh of streams interspersed with land 
systems in the regional landscape of Ker-
ala. The high density of these water sys-
tems makes river banks a major landform 
in Kerala (Figure 1).

Riverbanks are ecologically fragile eco-
systems which continuously face serious 
threat from various natural and anthro-
pogenic activities. Protection of the river/
stream bank will lead to the stabilization 
of the water courses, and making the area 
productive along the river or stream. Be-
cause of the wide variety of land uses, 
restoration objectives, and riparian spe-
cies present in different regions, a set of 
different riparian restoration techniques 
have been developed to restore them. 

Many engineering structures and tech-
niques, both at local and global level, 
have been developed by researchers/en-
gineers for stabilization of riverbanks. 

Figure 1. Profile of rivers in Kerala

CHAPTER 1
GUIDELINES  FOR  RIVERBANK BIORESTORATION
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But these river-engineering structures 
and associated disturbances to a large 
extend are unable to support vegetation 
which adversely affect natural river eco-
system. Traditional engineering methods 
for stream bank stabilization that were 
once thought successful in the past are 
being re-evaluated in context of impacts 
resulting from excessive and rapid urban-
ization, and from the public awareness of 
new environmental issues. Further, these 
restoration strategies are very costly, may 
require perpetual effort, and often fail. 
The recognition of this negative impact 
of river-engineering disturbances has 
stimulated numerous bio-restoration ac-
tivities and the development of environ-
ment-friendly methods of river manage-
ment. Stabilization of riverbank through 
vegetation and soil treatment measures 
may be particularly appropriate in situ-
ations where an abundance of vegetative 
material is present, and where manual la-
bour, rather than machinery for installa-
tion, can be easily found. 

Planting of trees, shrubs, herbs or grasses 
along the riverbank is a vegetative meth-
od of stabilization referred to as river-
bank bio-stabilization whereby the root 
system hold the soil in place and reduce 
the impact of water flow. There are sev-
eral methods available in different names 
in which biological components like 
grasses, shrubs, herbs and trees are used 
for riverbank stabilization. Stream bank 
soil bioengineering, soil bioengineering, 
eco-engineering, biotechnical soil stabili-
zation, and water bioengineering are few 
methods. There are distinctions made 
between these different names and these 
distinctions may always not be consis-

tent. However, they all basically refer to 
the use of live and dead herbaceous and 
woody plant materials in combination 
with natural and synthetic support ma-
terials for slope stabilization, erosion re-
duction, and vegetative establishment. In 
simple terms, riverbank bio-stabilization 
uses plants and sometimes inert material 
to increase the strength and structure of 
the riverbank. Vegetation appears more 
complex to work with but also offers 
unique benefits.Vegetation as a live ma-
terial can be self-sustaining under suit-
able conditions, it can adapt to temporal 
changes in topography, it provides habi-
tat for other species, provides food sourc-
es for other species, and can prevent the 
warming of river flow temperature by 
overbank shading.

1.2. PURPOSE OF THIS MANUAL

This manual will provide general guide-
lines of bio stabilization to control the 
river flow, stabilise channel alignment, 
protect stream banks and rebuild habitat. 
This also aims to provide technical advice 
that will assist local government, com-
munity groups and landholders to re-
store, protect and manage river bank. The 
guidelines are developed from the theo-
retical knowledge gained from books, 
reports and other sources and practical 
knowledge gained from the Manalipu-
zha River Bank Stabilization Program. 
This incorporates a general discussion on 
site preparation, plant materials selection 
criteria, zonation of river bank, plant-
ing, its monitoring and maintenance and 
other river bank stabilization treatments 
including installation guidelines and 
materials requirements. Successful appli-
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cation of these guidelines is dependent 
upon many site specific conditions such 
as stream velocity, soil conditions, soil 
nutrients, rainfall, debris load, flooding, 
drought, plant availability, and climate. 
So the practitioner is advised to collect 
all available local knowledge of the area 
for successful implementation of these 
guidelines.

1.3. NEED FOR RIVERBANK       		
         BIORESTORATION

When stream banks are not stable, it may 
lead to erosion which ultimately result in 
loss of valuable land, associated agricul-
ture and biodiversity. Critical infrastruc-
ture adjacent to river such as bridges, 
roads, and underground utilities may be 
damaged. Eroding streambanks are often 
a safety concern for humans, livestock 
and wildlife. Sometimes heavy rainfall 
results in flooding which negatively im-
pacts water quality largely by increasing 
the amount of suspended sediment in the 
stream water. 

1.4. WHERE IS IT APPLICABLE ?

Any waterway can benefit from a river-
bank stabilization process. A riverbank, 
otherwise called riparian zone is simply 
described as the area between land and 
water. Riparian areas are where water 
saturates the soil more than adjacent ar-
eas and where water-loving vegetation 
is concentrated. Riparian zones are very 
important because they provide erosion 
control by regulating sediment transport 
and distribution, enhance water quality, 
produce organic matter for aquatic habi-
tats, and provide fish and wildlife habitat. 

Being an ecologically fragile area, long 
linear areas along rivers and streams are 
occasionally flooded by those bodies of 
water. Soil bioengineering systems use 
woody vegetation installed in specif-
ic configurations that offer immediate 
erosion protection, reinforcement of the 
soils, and a woody vegetative surface cov-
er and root network. The vegetation is 
adaptive and can withstand high flows 
if it is established in the correct planting 
zone. 

1.5. PROJECT GOALS AND 
        OBJECTIVES

One of the most important steps in a riv-
er restoration project is the determina-
tion of project goals and objectives. The 
perceived success or failure of a project 
is dependent upon thoughtful and con-
sensus-based development of goals and 
objectives by the stakeholders and tech-
nical specialists. Goals are general and 
are highly dependent upon context, while 
objectives are measurable and in support 
of the stated goals. 

The goals of a river restoration pro-
gramme can be broadly classified as eco-
logical and socioeconomic goals.

• To stabilize and restore the riverine 
ecosystem.

• To obtain livelihood security and sus-
tainable development of the society

To develop the ecological goals, ecolog-
ical factors for the project site such as 
river form, vegetation, hydraulics, water 
quality, temperature, substrate types and 

103



4

sizes, and sediment transport has to be 
determined. Then the components which 
are valuable at the project site has to be 
defined and the characteristics or features 
to be protected or enhanced as part of the 
project design has to be identified. The 
social context of the restoration, which 
simply means the acceptance by the so-
ciety who live with the stream and its 
floodplain, should be accounted for the 
successful implementation of project. 
Factors such as employment generation, 
food security, industrial supply of tim-
ber and other raw materials etc. has to be 
considered for defining socioeconomic 
goals. The ecological and socioeconomic 
goals can be defined as

Objectives need to be specific, realistic, 
achievable and measurable. Exploring 
project objectives at the beginning of the 
project helps for planning and designing 
of activities, which will limit the chang-
es and costs that can surface later in the 
design. When possible, objectives should 
be quantifiable in nature. If the number 
of objectives are more, it would be bet-
ter to rank the objectives based on the 
weightage and importance of the param-
eters considered. 

1.6. POTENTIAL IMPACTS/
        BENEFITS

The objectives of establishing a riparian 
vegetation zone in the riverbank may 
ultimately aim to achieve the following 
benefits;

• To reduce erosion and stabilize stream 
banks

• To restore riparian forests 

• To increase biodiversity

• To increase input of organic matter (e.g. 
large wood, leaf litter)

• To improve water quality through fil-
tration of fine sediment, nutrients, or 
pollutants from agriculture, roads, or 
urbanized landscapes

• To increase shade and reduce stream 
temperatures

• To generate employment to the local   		
 people

• Food security

• To supply timber, NTFP and other re-
sources to the society

The following potential impacts can be 
achieved from a successful river resto-
ration programme

• Flood control

• Ecological restoration and biodiversity 
conservation

• Maintenance of catchment

• Restoration of water quality and quan-
tity 

• Retrieval of flood plain and stabilization 
of river banks

• Coping with climate change

• Enhancement of tourism and recre-
ational potentials

• Food and livelihood security of local 
people 
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• Promotion of historical and cultural values and 

• Creation of multipurpose space like parks for local residents and promotion 
of river oriented community development

1.7. DIFFERENT BIO-RESTORATION METHODS

The different bioengineering methods available for bio-restoration are 

          Name

Type of protection and where to 
apply

Problems addressed

D
ecrease Force

Increase R
esistance

Im
m

ediate R
esistance

Protection at w
aterline

Stream
bank

Shoreline

Flatbanks

Steepbanks

H
oles/ Local slum

ps

Toe erosion, undercutting
W

ildlife habitat

A
quatic habitat

W
ater quality

Bare bank
O

verbank erosion

Soil bioengineering
Live stakes  1   1 1 1  1  1  1 1 1
Live Fascines  1   1 1 1    1  1 1 1
Branch packing 1 1 1  1 1 1  1  1 1 1 1  

Vegetated geogrids  1 1 1 1 1 1 1 1 1 1 1 1 1 1

Live cribwall  1 1 1 1 1  1 1 1 1 1 1 1 1

Brush mattress  1 1  1 1     1  1 1 1

Reed clumps  1    1     1  1 1 1

Coconut fiber rolls  1 1 1 1 1     1 1 1 1  
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SCHEMATIC DIAGRAM OF BIOENGINEERING METHODS

Live stakes

Live Fascines
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Branch packing

Live cribwall
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1.8. FRAMEWORK OF 
        BIORESTORATION
The  proposed river bio-restoration frame
work may consist of the following steps: 

i. Define goals and objectives

ii. Setting up infrastructure, fund and		
     multidisciplinary team

iii. Scoping to set the boundary 
      conditions
iv. Preparation of restoration plan 

v. Plan implementation and execution of 		
     restoration measures

Brush mattress

vi. Monitoring to review timely progress,
      effectiveness of the projects   and	   	
      maintenance

vii. Community involvement and 	    	
   people’s participation
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2.1.PRELIMINARY SURVEY FOR 	            	
     PRIMARY AND SECONDARY   	
     DATA COLLECTION

This includes data collection of demo-
graphic, socioeconomic and ecological 
aspects. Demographic information (pop-
ulation, density etc.) will help to analyse 
the number of people directly or indi-
rectly depending upon a particular riv-
er ecosystem. Socio economic aspects 
include economic benefits to society in 
the form of various resources like timber, 
fuel wood, food, NTFPs, employment for 
the local people and aesthetic benefits. 
Ecological factors such as soil type, ele-
vation, flood, low-flow, groundwater lev-
els, invasive species, wildlife, and disease 
or insects will also affect the success of 
establishing a successful bio-restoration 
programme.

2.2. ZONATION OF RIVER BANK

The success of river bank stabilization is 
dependent upon the establishment of ri-
parian plant species. The success of the 
plants is, in turn, dependent upon the 
species used, their procurement, planting 
and handling techniques, and their loca-
tion relative to the stream. Therefore, it 
is important to observe the location and 
types of existing vegetation in and adja-
cent to the project area. Any river stabi-
lization work should also be assessed and 
designed in terms of the relative location 
of the plants to the stream and water ta-
ble. The elevation and lateral relation-

ships can be visualized and described in 
terms of riparian planting zones. A fig-
ure illustrating an idealized depiction of 
these zones, as well as a brief description 
of each, is provided below (Figure 2). Not 
all streams will exhibit all of these zones. 
Topographic and edaphic conditions will 
change along and across the riverbank. 
For designing and planning of riverbank 
stabilization process we had divided the 
riverbank into three zones based on the 
width of riverbank, water level and vege-
tation characteristics. 

1. Lower Zone is adjacent to river having 
low to medium water level. This zone 
is usually water saturated throughout 
the year. The species seen in this zone 
have the ability to survive prolonged 
inundation and are flexible enough to 
withstand high velocity water current.  
Grasses and shrubs tolerant to contin-
uous inundation can survive in this 
zone.

2. Middle zone is having medium to high 
water level. This zone is usually satu-
rated 3-4 months in a year. This zone 
includes small trees and reed species 
along with grasses and shrubs tolerant 
to occasional water inundation.

3. Upper zone- In the zone above the 
high water level and rarely to nil water 
saturation. Trees, palms or bamboos 
are seen with or without shrubs.

Riparian zones are best established in 
reaches where there will be periodic in-
undation to maintain healthy coverage 

CHAPTER 2
FIELD ACTIVITIES
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but not continual inundation. The lower 
and middle zone is normally devoid of 
riparian vegetation and marks the low-
est elevation for planting plans. In these 
zones, vegetation only provides bank 
stabilization through mature roots for a 
short depth of 1 to 3 ft. An upland plant 
zone borders the highest elevation of ri-
parian plants. Plants that do not rely on 
the groundwater table for moisture can 
provide sufficient erosion resistance in 
the highest terrace of the floodplain. Ero-
sive forces in the zones can be further 
reduced to a level through grading the 
slopes to a flatter slope. The large benefit 
is future sustainable erosion protection, 
but the disadvantage is the loss of existing 
mature plants during slope grading.

Vegetation in these zones helps to pre-
vent erosion on slopes by:

• Interception: The vegetation canopy 
intercepts raindrops and reduces their 

size and mechanical strength, thus pro-
tecting the soil from erosion caused by 
rain splash

• Restraint: The dense network of coarse 
and fine roots physically binds and 
restrains soil particles in the ground, 
while the above ground portions filter 
sediment out of runoff

• Absorption: Roots absorb surface wa-
ter and underground water thus reduc-
ing the saturation level of soil and the 
concomitant risk of slope failure

•	 Infiltration: Plants and their residues 
help to maintain soil porosity and per-
meability, thereby increasing retention 
and delaying the onset of runoff

•	 Evapotranspiration: Vegetation tran-
spires water absorbed through the 
roots and allows it to evaporate into the 
air at the plant surface

Figure 2. Zonation of riverbank
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2.3. SITE PREPARATION

The level of site preparation needed will 
depend on the specific goals and objec-
tives of the project, riparian species to be 
used, zonation of river bank and condi-
tion of the site. Site preparation is critical 
for plant survival and growth and may 
include removal of invasive species or 
other vegetation, grading, exposing soil, 
draining, irrigating, or adding fertilizer 
and other soil amendments. Mapping the 
area and fixing the boundary of the river 
bank using GIS is critical to initiate the 
site preparation activities. This will help 
to calculate the total time and manpow-
er required for site preparation activities. 

The site preparation activities include

1. Selective area cleaning: - The field 
should be cleared for planting. Since 
riverbanks are fragile and unstable, in-
stead of uprooting or cutting of weeds, 
invasive plants and other unwanted 
plants it is advisable to clearing the 
site only at specific points where plant-
ing or other bioengineering treatment 
is planned. Well rooted trees, grass-
es, bamboos, aquatic plants and other 
plants already present in river banks 
can be retained. 

2. No slash and burn: - Slash and burn 
of cleared material is not advisable in 
river bank. This activity may result in 
some adverse effects like changes in 
soil structure, loss of soil nutrient and 
destruction of soil fauna and flora. In-
stead of slash and burn, these cleared 
materials can be stored in-situ in pits 

•	 Surface runoff reduction: Stems and 
roots can reduce the velocity of surface 
runoff by increasing surface roughness

111



12

(50 X 50 X 50 cm3) for composting. 
Care should be taken to avoid dis-
persion of weeds and invasive plants 
through composts. The spacing of the 
pits can be at 5 - 7.5 m in a triangular 
pattern and the activity should be done 
at least 45 - 60 days in advance so that 
the composts are ready by the time of 
planting. The ideal time for such activi-
ty is February – March.

3. Pitting: - The next step is to dig pits of 
specified size for planting. Based on the 
species used pit size may differ. Spac-
ing between pits will depend upon the 
species used and zone of work. Trees 
require more space as compared to 
grasses, bamboos and shrubs. Pits of 
size 50 X 50 X 50 cm can be used for 
planting trees, shrubs and bamboos, 
whereas small digs with crow bars is 
advisable for herbs and grasses so as to 
minimize soil disturbances. Pits dug at 
a spacing of 7.5 m in a triangular pat-
tern is advised for most trees, 5.0 m in a 
triangular pattern for most shrubs and 
2.0 m in a triangular pattern is recom-
mended for herbs and grasses. Pits for 
insitu composts can be used for trees, 
shrubs and bamboos. Money, time and 
available manpower considerations 
should also be taken into account while 
finalizing the size and number of pits.

The selection of suitable plant species 
and species combinations for bio stabili-
zation measures must be based on careful 
vegetation surveys. Many species grow 
quickest in the open although others pre-
fer shade, so one must carefully assess 
site conditions to understand which are 
most appropriate before deciding which 

species and types are to be used for the 
bio-restoration activities. An ideal situ-
ation would be to use a nearby healthy 
riparian area with similar physical char-
acteristics of the project site as a template 
or reference to help guide restoration ef-
forts. The use of appropriately sized plant 
stock is also a key consideration.

Plant selection should be done based on 
following characteristics

• Select indigenous species

• Suitable for climatic and edaphic condi-
tions of the site 

• Good root anchoring capacity

• High tolerance to adverse conditions 
like salinity, drought, waterlogging etc.

•  High growth rate

• Multiple uses (food, timber, fodder, 
NTFPs etc.)

•  High regeneration and coppicing 
    power

The list of species suitable for each zone 
based on above characteristics is as
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Sl. 
No.

Scientific name Vernacular 
Name

Family Zone – Lower/ 
Middle/ Upper

1. Adenanthera 
pavonina L.

Manchadai
Maniadi
Manjati

Fabaceae Upper Zone

2. Artocarpus 
heterophyllus Lam.

Chakka maram  
Plavu
Chakka   

Moraceae Upper Zone

3. Bhesa indica (Bedd.) 
Ding Hou

Penali Celastraceae Upper Zone

4. Calophyllum 
inophyllum L.

Pinna 
Punna 
Surampunna

Clusiaceae Upper Zone

5. Caryota urens L. Aanapana  
Choondappana  

Arecaceae Upper Zone

6. Chukrasia tabularis 
A. Juss.

Chandanaveppu 
Chuvannakil 
Karadi  

Meliaceae Upper Zone

7. Corypha 
umbraculifera L.

Kodappana 
Sitalam 
Talippana

Arecaceae Upper Zone

8. Drypetes 
confertiflora 
(Hook.f.) Pax & 
Hoffm.

Kaduvapidukkan Putranjivaceae Upper Zone

9. Dysoxylum 
malabaricum Bedd. 
ex Hiern

Akil 
Vellakil

Meliaceae Upper Zone

10. Elaeocarpus
tuberculatus Roxb.

Adraksham
Rudraksham 
Thodayam 

Elaeocarpaceae Upper Zone

11. Ficus racemosa L. Atthi Moraceae Upper Zone
12. Holigarna 

arnottiana Hook. f.
Cheru  
Kattuchera 
Karincheru

Anacardiaceae Upper Zone

I. Large Trees
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13. Holoptelea 
integrifolia (Roxb.) 
Planch.

Aavel 
Aavil 
Avelkurunnu 

Ulmaceae Upper Zone

14. Hopea parviflora 
Bedd.

Irumbagam 
Thambagam

Dipterocarpaceae Upper Zone

15. Hydnocarpus 
pentandrus (Buch.-
Ham.) Oken

Marotti
Maravetti 

Achariaceae Upper Zone

16. Kingiodendron 
pinnatum (Roxb. ex 
DC.) Harms

Chukennappayin 
Kulavu

Fabaceae Upper Zone

17. Knema 
attenuata (Hook. f. 
& Thoms.) Warb.

Chorapali  
Chorappathiri  
Chorappayin  

Myristicaceae Upper Zone

18. Lophopetalum 
wightianum Arn.

Vembala 
Venkadavam 
Venkkotta

Celastraceae Upper Zone

19. Neolamarckia 
cadamba (Roxb.) 
Bosser

Aattuthekku 
Kadambu 
Kadhamba-vrik-
sham 

Rubiaceae Upper Zone

20. Persea macrantha 
(Nees) Kosterm.

Kulamavu
Kulirmavu
Malamavu

Lauraceae Upper Zone

21. Poeciloneuron 
indicum Bedd.

Poothamkolli Calophyllaceae Upper Zone

22. Pterocarpus 
marsupium Roxb.

Karavenga 
Venna 
Venga

Fabaceae Upper Zone

23. Reinwardtiodendron 
anamalaiense 
(Bedd.) Mabb.

Cheeralam Meliaceae Upper Zone

24. Sterculia guttata 
Roxb. ex DC.

Aanathondi-
maram 
Kavalam 
Kithondi 

Malvaceae Upper Zone
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25. Terminalia 
paniculata Roth

Maruthu Combretaceae Upper Zone

26. Trewia nudiflora L. Malamkumbil 
Naikumbil 
Pambarakumbil 
Thavalamaram

Euphorbiaceae Upper Zone

27. Vateria indica L. Painimaram 
Perumpiney 
Vellappayin

Dipterocarpaceae Upper Zone

II. Medium Trees
Sl. 
No.

Scientific name Vernacular 
Name

Family Zone – Lower/ 
Middle/ Upper

1. Acronychia 
pedunculata (L.) 
Miq.

Chakkimaram
Mavaranchi
Verukutheeni

Rutaceae Upper Zone

2. Aegle marmelos (L.) 
Correa

Koolakam 
Koovalam 
Mavilavu

Rutaceae Upper Zone

3. Aporosa 
acuminata Thw.

Neervetti 
Swarnavetti

Phyllanthaceae Middle Zone

4. Aporosa 
cardiosperma 
(Gaertn.) Merr.

Ponvetti 
Vetti

Phyllanthaceae Middle Zone

5. Baccaurea 
courtallensis
(Wight)Muell.-Arg.

Mootilpazham 
Mootippuli 
Mootilthoori

Phyllanthaceae Upper Zone

6. Barringtonia 
acutangula (L.) 
Gaertn.

Iluppa Lecythidiaceae Middle Zone

7. Briedelia retusa (L.) 
A. Juss.

Mullankkayini-
Mulluvenga

Phyllanthaceae Upper Zone

8. Butea 
monosperma 
(Lam.) Taub.

Brahmavriksham 
Chamatha 
Mukkappuyam 
Plasu 
Palasinsamatha

Fabaceae Upper Zone
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9. Callicarpa 
tomentosa (L.) L.

Cheruthekku 
Kattuthekku 

Lamiaceae Upper Zone

10. Cinnamomum mal-
abatrum (Burm. f.) 
Blume

Vayana
Patta

Lauraceae Upper Zone

11. Cinnamomum 
riparium Gamble

Aattuvayana Lauraceae Middle Zone

12. Cinnamomum 
verum Presl

Elavangam 
Erikkolam 
Karuva 
Vayana

Lauraceae Upper Zone

13. Cleistanthus colli-
nus (Roxb.) Benth. 
ex Hook.f.

Odugu 
Odaku

Phyllanthaceae Upper Zone

14. Crataeva magna 
(Lour.) DC.

Neermathalam 
Neerval 
Mavulangam

Capparaceae Upper Zone

15. Dimocarpus 
longan Lour.

Chempoovam 
Chempunna 
Malampoovathi 

Sapindaceae Upper Zone

16. Elaeocarpus 
variabilis 
Zmarzty

Kara  
Kattakara 
Malamkara

Elaeocarpaceae Upper Zone

17. Garcinia 
gummi-gutta (L.) 
Robs. 

Kodampuli 
Meenpuli

Clusiaceae Middle Zone

18. Humboldtia 
vahliana Wight

Aattuvanchi  
Karappongu  
Kurappunna  

Fabaceae Middle Zone

19. Madhuca 
neriifolia (Moon) 
H. J. Lam

Attu-ilippa  
Iluppa

Sapotaceae Middle Zone

20. Mallotus 
aureopunctatus 
(Dalz.) Muell.-Arg.

         - Euphorbiaceae Upper Zone
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21. Ochreinauclea 
missionis (Wall. ex 
G. Don) Ridsd.

Aattuvanchi 
Neervanchi

Rubiaceae Middle Zone

22. Oroxylum 
indicum (L.) Benth. 
ex Kurz

Palakapayyani  
Vellapathiri  

Bignoniaceae Upper Zone

23. Otonephelium stip-
ulaceum (Bedd.) 
Radlk.

Poripoovam 
Pavirimulei

Sapindaceae Middle Zone

24. Pongamia 
pinnata (L.) Pierre

Minnari
Ungu

Fabaceae Middle Zone

25. Salix tetrasperma 
Roxb.

Attupala 
Puzhappanji 
Vanchi  

Salicaceae Upper Zone

26. Sapindus 
trifoliatus L.

Soapinkaimaram 
Urulungi 
Uruvangi

Sapindaceae Middle Zone

27. Syzygium cumini 
(L.) Skeels

Njara 
Njaval  
Perinnaral  
Valiyanjaval  

Myrtaceae Upper Zone

28. Syzygium 
lanceolatum (Lam.) 
Wight & Arn.

Njaval Myrtaceae Upper Zone

29. Tabernaemontana 
alternifolia L.

Kundalappala 
Kunninpala 
Kuruttupala 

Apocyanaceae Middle Zone

30. Trema 
orientalis 
(L.) Blume

Amarathi 
Omamaram  
Pottamaram 

Cannabaceae Middle Zone

31. Wrightia tinctoria 
(Roxb.) R. Br.

Dhanthappala  
Thondappala 

Apocyanaceae Upper Zone

32. Xanthophyllum 
arnottianum Wight

Madukka 
Madakka 
Mottal

Polygalaceae Upper Zone
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III. Shrubs
Sl. 

No.
Scientific name Vernacular Name Family Zone – Lower/ 

Middle/ Upper 

1. Agrostistachys indica 
Dalz.

- Euphorbiaceae Middle Zone

2. Bambusa balcooa 
Roxb.

Baruwa
Bhaluka

Poaceae Upper Zone

3. Bambusa bambos 
(L.) Voss

Mula 
Mullumula
Pattil

Poaceae Upper Zone

4. Clerodendrum 
infortunatum L.

Perivelam 
Perukilam 
Vattapparuvalam

Lamiaceae Middle Zone

5. Dendrocalamus 
asper (Schult.f.) 
Backer

- Poaceae Upper Zone

6. Dendrocalamus 
brandisii (Munro) 
Kurz

- Poaceae Upper Zone

7. Dendrocalamus 
longispathus (Kurz) 
Kurz

- Poaceae Upper Zone

8. Dendrocalamus 
sikkimensis Gamble 
ex Oliv.

- Poaceae Upper Zone

9. Dendrocalamus 
strictus (Roxb.) 
Nees

Kalmula 
Illi 
Kallanmula

Poaceae Upper Zone

10. Desmodium 
gangeticum (L.) DC.

Orila Fabaceae Middle Zone

11. Homonoia retusa 
(Graham ex Wight) 
Muell.-Arg.

- Euphorbiaceae Middle Zone

12. Homonoia riparia 
Lour.

Aattuvanchi 
Kadallari 
Neervanchi

Euphorbiaceae Middle Zone
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13. Indianthus virgatus 
(Roxb.) Suksathan 
& Borchs.

Channa 
Kookkila 
Malamkoova 
Rakkila
Kattukuppa

Marantaceae Middle Zone

14. Justicia adhatoda L. Aadalodakam Acanthaceae Middle Zone

15. Ochlandra scriptoria 
(Dennst.) C.E.C. 
Fisch.

Eera  
Kolanchi 
Oodal 
Ottal

Poaceae Middle Zone

16. Ochlandra setigera 
Gamble

Oda Poaceae Middle Zone

17. Ochlandra 
travancorica (Bedd.) 
Benth. ex Gamble

Eetta Poaceae Middle Zone

19. Ochlandra wightii 
(Munro) C.E.C. 
Fisch.

Eera  Poaceae Middle Zone

19. Pandanus 
canaranus Warb.

Thazakaida  Pandanaceae Middle Zone

20. Pandanus kaida 
Kurz

Kaitha Pandanaceae Middle Zone

21. Pandanus 
palakkadensis Nadaf

Nattukaitha Pandanaceae Middle Zone

22. Pseudarthria viscida 
(L.) Wight & Arn.

Moovila Fabaceae Middle Zone

23. Rotula aquatica 
Lour.

Kallurvanchi Boraginaceae Lower Zone

24. Saccharum 
arundinaceum Retz.

 Ambottal
Munjapullu
Mekhapullu

Poaceae Lower Zone

25. Strobilanthes ciliatus 
Nees

Cherukurunji    
Kurunji  
Vellakurunji  

Acanthaceae Middle Zone
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26. Syzygium 
occidentalis 
(Bourd.) Gandhi

Attuchamba 
Karinjara

Myrtaceae Middle Zone

27 Vitex negundo L. Karinochi 
Vellanocchi 
Vennochi

Lamiaceae Middle Zone

IV. Herbs
Sl. 
No

Scientific name Vernacular Name Family Zone – Lower/ 
Middle/ Upper

1. Acorus calamus L. Vayambu 
Vashanpa

Acoraceae Lower Zone/
Middle Zone

2. Aerva lanata (L.) 
Juss. 

Cherula 
Cherupula 
Cheruvula 

Amaranthaceae Middle Zone

3. Alpinia calcarata 
(Haw.) Roscoe

Aratha 
Chittaratha 
Kolinchi

Zingiberaceae Lower Zone/
Middle Zone

4. Alpinia galanga (L.) 
willd.

Aratha 
Kolaratha 

Zingiberaceae Lower Zone/
Middle Zone

5. Anaphyllum wightii 
Schott

Keerikkizhangu 
Sulli

Araceae Lower Zone/
Middle Zone

6. Andrographis 
paniculata (Burm. f.) 
Nees

Kiriyathu 
Nilamkanjiram

Acanthaceae Middle Zone

7. Begonia floccifera 
Bedd.

Kalthamara  Begoniaceae Lower Zone/
Middle Zone

8. Begonia malabarica 
Lam.

Kalpuli 
Janaamkolli 
Kayyalapulian 

Begoniaceae Lower Zone/
Middle Zone

9. Chrysopogon 
zizanioides (L.) 
Roberty

Ramacham
Vettiver

Poaceae Lower Zone/
Middle Zone
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10. Colocasia esculenta 
(L.) Schott

Chembu 
Seppankizhangu 
Kaattuchembu 

Araceae Lower Zone

11. Crinum viviparum 
(Lam.) R. Ansari & 
V.J. Nair

Veluthapolathali  
Puzha lilly  

Amaryllidaceae Lower Zone/
Middle Zone

12. Cryptocoryne 
spiralis (Retz.) Fisch. 
ex Wydler

- Araceae Lower Zone

13. Curcuma amada 
Roxb. 

Mangainchi 
Mannayinchi

Zingiberaceae Middle Zone

14. Curcuma aurantiaca 
Zijp

- Zingiberaceae Lower Zone

15. Cyperus malaccensis 
Lam.

- Cyperaceae Lower Zone

16. Fimbristylis 
schoenoides (Retz.) 
Vahl

- Cyperaceae Lower Zone

17. Hedychium 
coronarium Koenig

Sugandhi  
Saugandhikam  

Zingiberaceae Lower Zone

18. Indigofera tinctoria L. Neelayamari  Fabaceae Middle Zone
19. Lagenandra meeboldii 

(Engl.) C.E.C. Fisch.
- Araceae Lower Zone

20. Lagenandra ovata 
(L.) Thw.

Aandavazha 
Karin-pola

Araceae Lower Zone

21. Orthosiphon aristatus 
(Blume) Miq.

Poochameesa  Lamiaceae Lower Zone/
Middle Zone

22. Plectranthus 
amboinicus (Lour.) 
Spreng.

Panikoorka 
Kanjikoorka 
Kannikoorka

Lamiaceae Middle Zone

121



22

Sl. 
No.

Scientific name Vernacular Name Family Zone – Lower/ 
Middle/ Upper

1. Pholidota imbricata 
Lindl.

Pannamaravazha  Orchidaceae Upper Zone/
Middle Zone

2. Rhynchostylis retusa 
(L.) Blume

Maravasha 
Seethamudi

Orchidaceae Upper Zone/
Middle Zone

3. Vanda tessellata 
(Roxb.) Hook. ex D. 
Don

Arathamaravazha 
Maravazha 
Maravanchi

Orchidaceae Upper Zone/
Middle Zone

4. Vanda testacea 
(Lindl.) Rchb.f.

Maravazha Orchidaceae Upper Zone/
Middle Zone

5. Vanda thwaitesii 
Hook. f.

- Orchidaceae Upper Zone/
Middle Zone

V. Epiphytes

Sl. 
No.

Scientific name Vernacular Name Family Zone – Lower/ 
Middle/ Upper

1. Abrus precatorius L. Chuvannakunni 
Kunnikuru

Fabaceae Upper Zone/
Middle Zone

2. Anamirta cocculus 
(L.) Wight & Arn.

Kaipalathumka 
Kollakkaya  
Pechuvalli 

Menisperma-
ceae

Upper Zone

3. Aristolochia indica L. Karalakam
Garudakodi  
Kadalivegam 

Aristolochia-
ceae

Upper Zone/
Middle Zone

4. Asparagus racemosus 
Willd.

Sathavari
Chathavalli  
Sathavali  

Asparagaceae Upper Zone/
Middle Zone

5. Bauhinia phoenicea 
Wight & Arn.

Vallimandaram 
Thukarakalli

Fabaceae Upper Zone/
Middle Zone

VI. Climbers/Woody Climbers
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6. Calamus metzianus 
Schltr.

Odiyan-chooral  Arecaceae Upper Zone

7. Calamus thwaitesii 
Becc.

Aanachooral   
Thadiayanchooral  
Valiyachooral  

Arecaceae Upper Zone

8. Calamus 
travancoricus Bedd. 
ex Becc.

Arichooral 
Cheruchooral 
Kattuchooral 

Arecaceae Upper Zone

9. Dioscorea esculenta 
(Lour.) Burkill

Cherukizhangu 
Cheruvallikizhan-
gu  
Nanakizhangu  

Dioscoreaceae Upper Zone

10. Embelia ribes Burm. 
f.

Vayuvilangam 
Vizhalari 
Vizhal

Primulaceae Upper Zone

11. Entada rheedeii 
Spreng.

Kakkavalli 
Kukkumkai  
Paranda 
Paranda-ka-valli  
Thellikody  

Fabaceae Upper Zone

12. Ficus lawesii King - Moraceae Upper Zone/
Middle Zone

13. Piper hymenophyllum 
(Miq.) Wight

- Piperaceae Upper Zone/
Middle Zone

14. Piper longum L.  Kattuthippali 
Thippali

Piperaceae Middle Zone

15. Strychnos 
colubrina L.

Modirakanjiram 
Vallikanjiram

Loganiaceae Upper Zone
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2.5. PLANTING IN SITE

Planting plans help accelerate the estab-
lishment of plants and helps to ensure 
that the appropriate species are includ-
ed. It also reduces the exposure period to 
erosion. Re-vegetation consists of select-
ing the appropriate plant species for the 
management area and introducing them 
in a manner which promotes successful 
establishment. This includes watering 
until the plant is established, appropri-
ately locating plants on banks and terrac-
es so the water table will be accessible to 
the plant roots, and selecting appropriate 
species to match site conditions. 

If planting is done in pits taken for in-si-
tu composting, care should be taken to 
properly mix the top soil with the com-
post before planting. Planting methods 
may differ based on planting material 
used. For example, it may differ between 
seedling and cutting. Seedling should be 
planted at the same depth it was in the 
pot or nursery. Cuttings can be planted as 
a single branch, called a live stake. Once 
it is planted in small pits of few inch-
es depth, it will start to root and grow. 
Choose material that is free of disease, 
and insect infestation. Certain seedlings 
may die after planting because of less care 
or management. Casualty replacement 
should be done to maintain the continui-
ty of the riparian vegetation.

2.6. PLANT PROTECTION, 
MAINTENANCE AND 

	 AFTERCARE

The success of many riparian planting and 
other silviculture treatments depends on 

periodic maintenance (watering, invasive 
removal, protection from predators) un-
til vegetation becomes well established. 
Considerable maintenance in the first 
5–7 years after planting is often needed, 
which may include staking, pruning and 
replacing dead plants, irrigation, and ad-
ditional invasive species removal. 

The high rate of human and natural 
disturbance in riparian areas results in 
patches of exposed soil susceptible to col-
onization by many invasive, often exotic, 
plants. Many of these exotic species pose 
threat to riparian areas, but some weeds 
like Michania macrantha, Chromolina 
odorata, are highly invasive and can form 
monocultures or become the dominant 
species excluding native species. In ad-
dition, the protection of plantings from 
cattle, goats, and other herbivores is often 
necessary to limit damage and mortality 
of plantings and improve growth of trees 
and other plantings. 

After planting, seedlings should be pro-
tected up to the period of its establish-
ment. Barbed wire fence of height 1.5 
m will give protection of seedlings from 
grazing and browsing. Continuous mon-
itoring is necessary to evaluate its growth 
performance and check the growth of 
weeds and other plants around the seed-
ling. A mulch ring can be established 
to protect the plants from weeds. Care 
should be taken to avoid the attack of 
insects and pests and occurrence of dis-
eases.

2.7. CONCLUSION

Riverbank stabilization is necessary 
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whenever there is a problem exists and 
needs fixing. Though several river bank 
stabilization methods are available, se-
lection of suitable site specific method(s)
among them is a tedious process. Biosta-
bilization methods using plants/trees has 
been proved to be efficient in this aspect. 
Whenever there is a river bank stabiliza-
tion problem, restoration of the riparian 
zone with native plant species that have 
a fast vegetative development is a via-
ble option.The biostabilization method 
would be a good option because of cer-
tain attributes; eco-friendliest method, 
less disturbance to ecosystem during 
implementation and economically cheap 
as compared to other methods, and long 
term measure with additional benefits 
like climate change amelioration, food 
security, livelihood security of local peo-
ple and sustainable development. These 
guidelines as such or with some modifi-
cations can be applied in any river stabili-
zation program after a detailed site study.
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Adenanthera pavonina L.
(Manchadai, Maniadi, Manjati)

Deciduous trees; 20 m high; bark grey 
to reddish-brown, smooth, blaze dull 
yellow. Leaves bipinnate, alternate, 
stipulate; stipules minute, free, lat-
eral, cauducous; leaflets 8-20, alter-
nate, oblong, oblong-elliptic. Flow-
ers bisexual, pale yellow. Fruit a pod 
straight to falcate to slightly twisted, 
spirally coiled after dehiscence, thin, 
septate within, tapered at base, apex 
acute, glabrous; seeds elliptic-lentic-
ular, glossy, red.

Propagation: Indehiscent pods can 
be collected from the tree before de-
hiscence and can be sun dried until 
seeds are released. Hot-water treat-
ment or sulphuric acid scarification 
for 45 to 60 minutes or boiled water 
treatment for 1 minute followed by 24 
hours cold water soaking.  Pre-treat-
ed seeds can be sown in plastic trays 
filled with vermiculate and wa-
tered regularly. The seedlings can be 
pricked out into polythene bags of 

size 22.5 × 17.5 cm filled with potting 
mixture and kept under shade for 
about a week for establishment.

Artocarpus  heterophyllus 
Lam.
(Chakka, Pilavu, Plavu, Kottachakka)  

Evergreen trees, 25 m high, bark 
blackish-grey, with green and black, 
exudation milky white latex. Leaves 
simple, alternate, obovate-oblong, 
or elliptic-ovate. Flowers unisexual, 
minute, yellowish-green, in spikes 
enclosed by spathe-like bracts, male 
from young branches, catkin nar-
row-cylindric. Fruit a sorosis oblong, 
yellowish-green, fruiting perianth 
yellow to light orange, fleshy; seeds 
elliptic-oblong, smooth, glossy.

Propagation: Mature seeds can be 
used for propagation. Thorough was 
hing to remove the slimy coating 
around the seeds is necessary. The 
seeds start germination within 10 
days and 80-100% germination can 

© Sanil MS

© Sreekumar VB
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be achieved within 35-40 days after 
sowing. Vegetative propagation of 
superior clones is also possible. 

Bhesa indica (Bedd.) 
Ding Hou 
(Penali)

Calophyllum 
inophyllum L.
(Pinna, Punna, Surampunna)

Tree, 20 m tall; bark smooth or 
with boat-shaped fissures, brown to 
pale grey; exudate milky or yellow; 
branchlets compressed, slightly flat 
or 4-angled, glabrous. Leaves broad-
ly elliptic-oblong or obovate. Flow-
ers white, fragrant. Drupes globose 
to obovoid, short apiculate, smooth; 
seeds subglobose, 2 cm across.

Propagation: Fruits can be collect-
ed from the tree by lopping of the 
branches and the fallen mature seeds 
can be collected. The fleshy pericarp 
and seed coat need to be removed 
before sowing and storage. Seeds can 
be dibbed in vermiculture or sand 
maintained moist in germination 
trays. Seedlings can be pricked out in 
to polythene bags of 22.5 × 17.5 cm 
size filled with potting mixture.

Evergreen trees, to 30 m high; bark 
grey mottled with greenish-white; 
brittle; blaze creamy brown, surface 
slimy. Leaves simple, alternate, stip-
ule large, deciduous. Flowers bisex-
ual, in terminal panicles, pale yel-
low. Fruit a capsule, two lobed, two 
valved, reddish-brown; seeds fleshy 
with aril.

Propagation: Propagation can be 
done through seeds. Seeds can be 
sown in polythene bags of 22.5 × 17.5 
cm size filled with soil sand mixture 
(3:1) and maintained under shade 
and irrigation. Branch cuttings can 
also be used. 

© Robi AJ

© Sreekumar VB
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Chukrasia tabularis A. Juss.
(Chandanaveppu, Chuvannakil, Karadi, 
Vembu,  Vellanangu)

Trees, 35 m high, bark thick, dark 
brown, deeply cracked. Leaves al-
ternate, leaflets subopposite. Flow-
ers yellowish-white, in terminal 

panicles. Fruit a capsule, 4-5 valved, 
ovoid, dark brown; seeds many, thin, 
broadly winged at base.

Propagation: Ripe capsules can be 
collected and spread out in the sun-
light  for 2 to 3 days to dehisce and 
seeds can be separated by gentle 
thrashing. Utmost care is required to 
protect seeds from being blown away 
by wind. Seeds can be stored in gun-
ny bags for three months and can be 
sown by broadcasting in open raised 
nursery beds and lightly covered 
with soil. When the seedlings reach 
about 5 to 8 cm height, transplanta-
tion can be done into polythene bags 
of 22.5 × 17.5 cm size filled with pot-
ting mixture

Caryota urens L.
(Aanapana , Choondappana , Eerumbana,  
Kalippana)

Stems solitary, 20 m tall. Leaves 
borne along the upper third of the 
stems; leaflets with jagged margins 
and elongate apices. Inflorescence 
borne among and below the leaves. 
Flowers reddish brown to purple. 
Fruit globose, purple.

Propagation: Propagation is through 
seeds. Gloves should be weared to 
protect hands. It can also propagated 
using the suckers.

Corypha 
umbraculifera L.

(Kodappana, Sitalam, Talippana)

Stem solitary, dark grey with distinct 
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leaf scars. Leaves large, 3-8 m in di-
ameter. Inflorescence terminal, about 
6 m long; primary flower branches 
arise horizontally from the main axis; 
ultimate flower branches 12-40 cm 
long, white, smooth. Flowers bisex-
ual, arranged in clusters of 3-6 flow-
ers. Fruit globose, 3 cm in diameter. 
Seeds smooth and very hard.

Propagation: Mature fruits can be 
collected and after removal of fleshy 
part seeds can be air dried for 3-4 
days. Then it can be sown in standard 
nursery beds with basal covering of 
thick plastic sheet. Germinated seed-
lings can be transplanted to poly-
thene bags of  25 × 25 cm.  

Drypetes confertiflora 
(Hook.f.) Pax  & Hoffm.

(Kaduvapidukkan)

Trees, 25 m high; bark greyish, 
smooth. Leaves simple, oblong or el-
liptic-oblong. Fruit a drupe, subglo-
bose. 

Dysoxylum malabaricum 
Bedd. ex Hiern
(Akil, Vellakil)

Propagation: Ripe fruits can be col-
lected and the fleshy fruit rind needs 
to be removed properly. The pro-
cessed seeds can be sown in river bed 
soil. 

© Sreekumar VB © Robi AJ
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Trees, 35 m high, bark greyish-yel-
low, rough, verrucose; lenticels 
warty, fissured; aromatic, outer bark 
dead, corky. Leaves alternate, estipu-
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Elaeocarpus tuberculatus 
Roxb. 
(Adraksham, Rudraksham, Thodayam)

Trees, 25 m high, bole buttressed; 
bark thick, grey mottled with white, 

late; leaflets opposite, subopposite or 
alternate, elliptic-oblong, ovate-ob-
long or lanceolate. Flowers bisexu-
al, greenish-yellow, fragrant. Fruit 
a capsule, verrucose, bright yellow; 
seeds 3-4, reddish-brown.

Propagation: When the ripe fruits 
attain bright yellow colour, collection 
can be done from standing trees or 
from ground. Seeds can be separat-
ed by hand or can split open longi-
tudinally using a sharp seed cutter 
without injuring the seeds. Seeds 
can be stored well in wet gunny bags 
for 6 weeks. The seed coat should be 
peeled off by hand before sowing in 
vermiculture medium. The seedlings 
after one or two weeks can be potted 
in large polythene containers of 40 × 
18 cm. 

smooth; young stem, buds; branches 
monopodial. Leaves simple, alter-
nate, clustered at the tip of branch-
lets, obovate, base cuneate or round. 
Flowers bisexual, white. Fruit a 
drupe, oblong or ellipsoid, green, to-
mentose, stones single, compressed, 
coarsely tuberculate, 1-2-celled.

Propagation: Propagation is through 
seeds and germination can be en-
hanced by stratification of seed with 
1% H2SO4, mechanical scarification 
or dried in sunlight for five days will 
also break the dormancy. For vegeta-
tive propagation, the stem cuttings of 
small shoot portions of pencil thick-
ness with meristems can be used by 
treating with IBA (1200 ppm) and 
NAA (400 ppm) for two hours. 

Ficus racemosa L. 
(Atthi)

© Sanil M S

Deciduous trees, 30 m high; bark 
thick, surface reddish-brown or 
yellowish-brown smooth. Leaves 
simple, alternate. Syconium orange, 
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Holigarna arnottiana 
Hook. f.
(Cheru , Kattuchera, Karincheru)

Evergreen trees, to 20 m high; bole 
buttressed; bark pale brown, rough; 
exudation milky, caustic, black on 
drying. Leaves simple, alternate, 
crowded at the tips of branch-
lets, oblanceolate. Flowers yellow-
ish-brown. Fruit a drupe, oblique-
ly-ovoid, glabrous; seed parietal.

Propagation: Propagation can be 
done through seeds

Holoptelea integrifolia 
(Roxb.) Planch.

(Aavel, Aavil, Avelkurunnu, Njettaval, 
Njetavil)

Large deciduous trees, to 25 m high, 
bark whitish-grey, smooth; blaze 
yellowish-grey, streaked with light 
brown; branchlets pubescent. Leaves 
simple, alternate; ovate-oblong, ovate 
or elliptic-ovate, base rounded or 
subcordate. Flowers greenish-purple, 
in axillary fascicles. Fruit a samara, 
orbicular, wings nerved, glabrous, 
seed one.

Propagation: Fruits can be collect-
ed from the tree by lopping off the 
branches and seed needs to be air 
dried. Seeds can be sown in plastic 
trays filled with vermiculite and wa-
tered regularly and overhead shade 
is necessary. Seedlings can be trans-
planted polybags filled with potting 
mixture when reach about 5 to 6 cm 
in height. 

© Malaramuthan Rajamoni
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pink or dark crimson; achene gran-
ulate.

Propagation: The seeds are reddish 
brown in colour; 1000 seeds have 
0.9g weight. The seeds will have dras-
tic lose of viability after six months. 
The seeds can be sown in Petri plates 
with soaking in hot water at 65oC for 
10 minutes recorded 11.0% germina-
tion. The stem cuttings treated with 
rooting hormone 1000 ppm IBA can 
also be used. 
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Hopea parviflora Bedd. 
(Irumbagam, Iripu, Kambagam, Tham-

bagam)

Evergreen trees, 35 m high, bole 
straight, buttressed, bark light brown 
or grey, rough fibrous; branchlets 
reddish-brown, slightly pubescent. 
Leaves simple, alternate, ovate, lan-
ceolate or ovate-lanceolate. Flowers 
creamy yellow, tomentose racemose 
panicles. Fruit a nut, glabrous; wings 
2.6 × 1.8 cm, glabrous.

Propagation: The fruits can be col-
lected from the field when the wing 
colour changes from green to brown. 
The fallen fruits can be collected from 
the field; however, as the fallen seeds 
germinate soon, collection may be 
done soon after seed fall. De-winging 
prior to sowing is recommended. The 
seeds may be dibbled in vermiculite 
or river sand medium with or with-
out wings, horizontally or with wings 
downwards. Germinated seedlings 
can be pricked out to polythene bags 
or root-trainers filled with appropri-

© Sanil M S

ate potting mixture.  Branch cuttings 
of 2 cm to 3 cm thickness and 7 cm 
length when dipped for one minute 
in IBA 2000 ppm solution can also be 
used for vegetative propagation.

Hydnocarpus pentandrus 
(Buch. - Ham.) Oken 
(Kotti, Maravetti, Marotti, Neeratti, Ni-
ralam, Thamana) 

Dioecious trees, 25 m high, bole 
fluted; bark surface pale brown 
with white patches, smooth, brittle; 
branchlets pubescent. Leaves simple, 
alternate, elliptic, elliptic-lanceolate 
or elliptic-oblong, apex acuminate, 
Flowers greenish-yellow, solitary or 
in small fascicle. Fruit a berry, glo-
bose, rind thick, brown, rough with 
uneven surface; seeds numerous, yel-
lowish, obtusely angular.

Propagation: Mature fruits can be  
collected from the tree by lopping 
off the branches. Collection of fall-
en fruits should be avoided as far as 

© Sanil M S
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Dioecious trees, to 18 m high, bark 
surface greenish-black to green-
ish-brown, with green and white, 
smooth, exfoliations irregular; bran 
chlets rusty tomentose. Leaves sim-
ple, alternate, oblong or ovate. Fruit a 
capsule 2-valved, ovoid, rusty tomen-
tose; seed one.

Propagation: Can be propagated 
through Seeds.Fresh seeds with 
initial moisture content of 37% 
yields 83% germination in 28-32 
days using river sand as the sow-
ing medium. In the case of vege-
tative propagation, ring air layer-
ing method can be adopted which 

Knema attenuata
(Hook. f. & Thoms.) Warb.

(Chorapali, Chorappathiri)   

possible. Once, the pericarp is bro-
ken, after depulping, seeds can be 
extracted by the hand and it can be 
sun-dried. Then seeds can be soaked 
in cold water for 24 hrs. The freshly 
collected and pre-treated seeds can 
sown in vermiculite in germination 
trays and watered regularly.  The 
seedlings can be potted in polythene 
bags of 20 × 10 cm size.

© Sanil M S

Kingiodendron pinnatum 
(Roxb. ex DC.) Harms

(Chukennappayin, Churali, Ennap-
payin, Kiyavu, Kulavu)

Evergreen trees, 30 m high, bark 5-8 
mm thick, surface greyish-brown 
with green blotches, rough; exuding 
a reddish sticky resin. Leaves im-
paripinnate, alternate; leaflets 5-9, 
alternate, margin entire, glabrous, 
coriaceous. Flowers bisexual, white, 
axillary and terminal panicled ra-
cemes. Fruit a pod, ovate-ellipsoid, 
turgid, obtusely beaked, prominent-
ly veined, dark brown, indehiscent; 
seed one, pendulous.

Propagations: Seeds are soaked in 

water for 24 hours and sown in sand 
bed. In air layering, 100% success was 
recorded with growth hormome IAA 
1000 ppm within 20 - 55 days.
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yields 75% success with IBA 1000 
ppm. The seeds will lose its viabil-
ity after 8-10 days under normal 
room conditions.  

Lophopetalum wightianum 
Arn. 
(Vembala, Venkadavam, Venkkotta)

Evergreen trees, 30 m high, bole but-
tressed;bark, yellowish-brown. Leav 
es simple, opposite or subopposite, 
elliptic, elliptic-oblong, oblong, ovate 
or ovate-oblong. Flowers pinkish to 
dull red. Fruit a capsule 8-3-angled, 
trigonous, 3 valved, brown, smooth, 
pointed at both ends; seeds thin, 
brown, compressed.

Propagation: Healthy seeds can be 
directly sown to nursery beds filled 
with sand. Seeds starts germination 
after 20 days.

Neolamarckia cadamba
(Roxb.) Bosser

(Kadambu, Vellakadambu, 
Aattuthekku, Kadaarvayura)

Deciduous trees, 20 m high, bark 
pale brown, vertically shallowly groo 
ved, exfoliating in small rectangular 
flakes; branches horizontal. Leaves 
simple, opposite, decussate, ovate or 
elliptic-oblong, apex acuminate, base 
truncate or obtuse, margin entire, 
glabrous above, pubescent beneath. 
Flowers bisexual, yellowish. Fruit a 
capsule on a fleshy globose, orange 
yellow; seeds angular, minute.

Propagation: Propagated through 
seeds. Best sown in a nursery, direct 
sowing is not very successful because 
of  small-sized seeds and the sensi-
tivity to drought, excessive moisture 
and direct sun. The germination be-
gins in about 10 - 14 days in rainy 
season.When the seedlings are 8 - 12 
weeks of old, can be transplanted to 
poly bags. It is recommended to use a 
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Persea macrantha (Nees) 
Kosterm.

(Kulamavu, Kulirmavu, Kurma, Malam-
avu, Uramavu)

Evergreen trees, 30 m high, bark sur-
face pale brown. Leaves simple, alter-
nate, clustered at the tip of branch-
lets. Flowers pale yellow, in panicles 
from upper axils and terminal. Fruit 
a berry globose, green with white 
specks, aromatic; seed one, globose.

Propagation: Fruits are collected 
from the ground soon after fall or 
from the tree by shaking the branch-
es manually. De-pulp the fruits and 
wash them thoroughly in water and 
needs to dry under shade. Freshly 
collected seeds can be sown in ger-
mination trays filled with vermiculite 
and watered regularly. After comple-

Poeciloneuron indicum 
Bedd. 
(Poothamkolli)

Large evergreen trees; to 30 m high; 
bark thick, grey to brown, rough; 
bole straight, buttressed sometimes 
with stilt root; exudation milky yel-
low. Leaves simple, opposite, ellip-
tic, elliptic-oblong or linear-oblong. 
Flowers yellowish-white, fragrant, in 
axillary and terminal panicles. Fruit 
a capsule, globose, beaked, pink, 
1-celled; seed one, fleshy.

Propagation: Propagation is through 
seed and it is shade tolerant in the 
early stages, but strongly light de-
manding later. 

medium that is enriched with organ-
ic matter. After 6 - 7 months, when 
the seedlings reach about 30cm tall, 
can be transplanted into the field.

© Sanil M S
© Sanil M S

tion of germination, the seedlings 
can pricked out into polythene bags 
of 22.5 × 17.5 cm size filled with soil 
and maintained under shade.
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Pterocarpus marsupium 
Roxb. 
(Karavenga, Venna, Venga)

Deciduous trees, 30 m high, bark 
surface grey or greyish-black, rough, 
deeply vertically cracked, exfolia-
tions small, irregular, fibrous; exu-
dation blood-red. Leaflets alternate,  
elliptic-oblong, oblong-ovate or ob-
long. Flowers yellow, in terminal and 
axillary panicles. Fruit a pod, broadly 
winged; seed one, subreniform.

Propagation: The mature pods  can  
be collected by lopping off the branc 
hes or from the ground; should be 
dried properly and prevent insect 
and fungal attack. The seeds can be 
tied up in a cloth or gunny bag and 
soak in water for 24 hours; the excess 
water can allow draining off.  After 2 
to 3 days the germinating seeds can 
be used for sowing. The young seed-
lings can be pricked out and planted 
in polythene bags of size 22.5 × 17.5 
cm.  

Reinwardtiodendron 
anamalaiense (Bedd.) 
Mabb. 
(Cheeralam)

Trees, 20 m high, bark thick, smooth, 
greyish-brown. Leaflets alternate, el-
liptic, lanceolate, elliptic-lanceolate 
or elliptic-obovate, acute. Flowers 
yellowish-white. Fruit a berry, ovoid, 
white, scaly; seeds 1-2.

Propagation: Propagation can be 
done through seeds.

Sterculia guttata Roxb. 
ex DC.
(Aanathondimaram, Kavalam, Kithondi, 
Peenari, Thondi)

Deciduous trees, 20 m high; bole 
straight; bark greyish-brownish, sm 
ooth. Leaves simple, alternate, broad-
ly ovate-oblong, ovate or broadly 
obovate-oblong. Flowers white, dot-
ted with pink. Fruit an aggregate of 
1-5 radiating follicles, obovoid, red 
tomentose, smooth and pink within; 
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Terminalia paniculata Roth
 (Maruthu)

Deciduous trees, 30 m high; bark 
thick, surface brown, rough. Leaves 
simple, lower leaves subopposite, up-
per alternate, elliptic, oblong, ovate, 
elliptic-oblong or ovate-oblong. Flow 

Trewia nudiflora L. 
(Malamkumbil,Naikumbil,Pambara-
kumbil, Thavalamaram)

Deciduous dioecious trees, 20 m, 
bark greyish-brown, smooth; young 
parts tomentose or glabrous. Leaves 
simple, opposite. Flowers unisexual, 
pale green. Fruit a capsule 2-3 cm 
across, woody, dark brown, broadly 
rounded, 3-4 loculed, pericarp very 
thick; seeds globose, ovoid. 

Propagation: This species can be 
propagated by seed and average num-
bers of seeds ranges from 4200-8100 
seeds/kg. The mature capsules can be 
collected. Seeds can be separated af-
ter fruits have been spread out in the 
sun for several days to soften. It has 
reported that soaking seed in water 
for up to 48 hours accelerates germi-
nation. The germination starts after 
10-14 days fresh seeds have 70-80% 

seeds ovoid, black, smooth, shining.

Propagation: The mature seeds can 
be soaked in water overnight and it 
yields 50-90 % germination.

© Sanil M S
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ers white, sessile. Fruit a drupe, red-
dish-brown, with one large and 2 
small wings; seed one.

Propagation: The mature fruits which 
are brick red in colour, can be used for 
raising propagules and it can be collect-
ed by looping off the branches and also 
from the ground. The fruits need to be 
sun dried. The seeds retain viability for 
five months in sealed tin and gunny 
bags. The seeds can be sown in vermic-
ulite, sand or soil in standard nursery 
beds and if the seedlings reach with 
two pairs of leaves, it can be pricked out 
and planted in polybags of 22.5 × 17.5 
cm size filled with soil. 
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Vateria indica L. 
(Painimaram, Perumpiney, Vellappayin)

Evergreen trees, 30 m high, bark 
greyish, blotched with white and 
green, smooth; exudation, sticky, 
resinous. Leaves simple, alternate, 
oblong, apex acuminate or obtuse-
ly acute, Flowers bisexual, white, 
2-3 cm across, fragrant, in terminal 
panicles. Fruit a capsule, pale brown, 
ovoid or oblong-ovoid, single seeded.

Propagation: The ripe fruits can be 
collected as soon as they fall on the 
ground; fruits lying on ground are 
prone to the attack of weevil. Seeds 
can be stored in gunny bags for about 
10 days. No pre-treatments are re-
quired before sowing and freshly col-
lected fruits can be sown in polythene 
bags of 22.5 × 17.5 cm size filled with 

© Sanil M S

germination. Seedlings raised in the 
nursery should be copiously watered 
during dry weather as they are sensi-
tive to drought. 

soil sand mixture (3:1) and main-
tained under shade and irrigation.
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Acronychia pedunculata 
(L.) Miq. 
(Chakkimaram, Mavaranchi, Muttanari) 

Evergreen trees, bark greyish-yel-
low.Leaves opposite, obovate, obova 
te-oblong. Flowers bisexual, yellow-
ish-white. Fruit a berry, subglobose, 
pale-brown, obscurely lobed; seeds 
black.

Propagation: Propagation can be done 
using seeds. 

Aegle marmelos (L.) 
Correa
(Koovalam, Vilvam)

Deciduous trees 12 m tall, branchlets 
cylindric, sometimes slightly angled. 
Leaves alternate-3-foliolate, some-
times 5-foliolate. Flowers bisexual, 
greenish white or yellow, fragrant. 
Fruit a berry, ovoid, 6-10 cm across, 
woody, yellowish, many seeded; 
seeds oblong and flat.

Propagation: Propagation can be done 
using seeds. Vegetative propagation 
through root sukers is also possible. The 
highest rooting percentage (60%) was 
recorded both with 0.2% and 0.4% IBA 
followed by 0.8% IBA (40%).

Aporosa acuminata Thw. 
(Neervetti)

© Vinayaraj VR
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Slender shrubs with weak branchlets. 
Leaves entire, glabrous. Fruit ovoid, 
glabrous or hairy; seeds obovoid; 
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Aporosa cardiosperma 
(Gaertn.) Merr.
(Aechil, Kotili, Ponvetti, Vetti)

Evergreen trees, 15 m high; bark 
thick, greyish-brown. Leaves simple, 
attenuate, bifarious, elliptic-oblong, 
elliptic, oblong male flowers: yellow, 
solitary or clustered female flow-
ers: pale green, 3-8 together. Fruit a 
capsule, globose, yellow; seed one, 
brown.

Propagation: Propagation can be 
done using seeds.

Baccaurea courtallensis 
(Wight) Muell.-Arg. 
(Mootilpazham, Mootippuli, Mootilt-

hoori) 

Evergreen trees 15 m high; bole un-

even with tubercles; bark greyish-yel-
low; branchlets terete, rough. Leaves 
simple, alternate, oblanceolate or el-
liptic-oblanceolate. Flowers unisexu-
al, dark crimson, in densely clustered 
slender racemes on mature stem. 
Fruit a capsule, subglobose, ovoid, 
ellipsoid or obovoid; seeds 3, oblong, 
aril white.

Propagation: Can easily propagate 
through mature seeds and vegetative 
propagation techniques.

Barringtonia acutangula 
(L.) Gaertn. 
(Iluppa)

Evergreen trees, 15 m high, bark sur-
face dark brown, Leaves simple, al-
ternate, clustered towards the tip of 
branchlets. Flowers red, in terminal 
pendulous racemes. Fruit a fibrous 
berry, oblong-ovoid, bluntly quad-
rangular; seed one, ovoid.

Propagation: Ripe fruits can be col-
lected from the ground and also from 

© Vinayaraj VR
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glabrous with red aril.

Propagation: Propagation can be done 
using seeds.
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the trees. Seeds can be extracted from 
shade- dried fruits by peeling off the 
rind. The seeds should be sown im-
mediately after collection in sunk-
en beds at 7.5 × 7.5 cm to a depth of 
about 0.5 cm.

© Sanil M S
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Briedelia retusa (L.) A. Juss.

(Mullumaruthu, Mulluvenga, Mul-
lankkayini)

Deciduous trees, 20 m high, bark 
greyish-brown; young trees armed 
with sharp thorns; branchlets thin-
ly hairy. Leaves simple, alternate, 

Butea monosperma (Lam.) 
Taub.

(Brahmavriksham, Chamatha)

Deciduous trees, 10 m high, bole 
crooked, irregular; bark grey to grey-
ish-brown; exudation red. Leaves 
trifoliate, alternate. Flowers bisexu-
al, bright red, in terminal or axillary, 
densely fascicled. Fruit a pod, 12.5-28 

broadly elliptic, oblong, elliptic-ob-
long, apex obtuse retuse or subacute, 
base round, obtuse, margin entire or 
slightly crenulate. Flowers unisexu-
al; greenish-yellow, sessile or short-
ly pedicellate. Fruit a drupe, pur-
plish-black, seated on the persistent, 
slightly enlarged calyx; seed one in 
each pyrene.

Propagation: Propagated through 
seeds. Fresh seed has a germination 
percentage of about 75 percentages. 
The pulp should be removed from 
the seeds before sown, and should be 
soaked in cold water for 24 hours.

© Sanil M S
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Cinnamomum malabtrum 
(Burm. f.) Blume 
(Karappa, Patta, Vayana, Vellakodala)

Trees,  20 m high, bark reddish-brown, 
smooth or slightly. Leaves simple, 
opposite or subopposite, elliptic-ob-
long, oblong or oblong-lanceolate, 
apex acute or acuminate. Fruit a ber-
ry, subtended by shallow fleshy cup.

Propagation: Propagation can be 
done using seeds. Vegetative propaga-
tion using stem cuttings is also possi-
ble.

cm long, oblong, the base flat, wing-
like and indehiscent, the tip splitting 
round the apical seed; seed obovate, 
compressed.

Propagation: Propagation can be 
done through seeds. The hormone 
treatment using IBA + NAA (100 ppm) 
also gave 20-60% rooting depending 
on twig diameter class and month. 

© Sanil M S
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Callicarpa tomentosa 
(L.) L.
(Cheruthekku, Kattuthekku, Naikumbil, 
Nallapompil)

Trees, 10 m high, bark thick, brown, 
rough. Leaves simple, opposite, ovate 
or elliptic. Flowers pinkish-purple, 
densely tomentose. Fruit a drupe, 
globose, 3 mm across, glabrous, 
black; seeds 3-4, oblong, angular.

Propagation: Propagation can be 
done through seeds.

Cinnamomum riparium 
Gamble

(Aattuvayana)

Small trees, 6 m tall; bark brown; 
branchlets slender, smooth, slightly 
angular when young, terete on ma-
turity. Leaves simple, opposite and 
subopposite, estipulate, tri-nerved; 
Flowers greenish yellow, minutely 
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Cinnamomum verum Presl 
(Edana, Kunthakaimaram, Thamala)

Trees, 20 m high, bark 8-10 mm 
thick, brown, rough. Leaves simple, 
opposite or subopposite, ovate, ellip-
tic ovate or elliptic-lanceolate. Flow-
ers bisexual, in terminal and axillary, 
pale yellow. Fruit a berry, 1-2 cm, el-
lipsoid to oblong-ovoid, dark purple, 
surrounded by the enlarged perianth.

Propagation: Propagation can be done 
using seeds. Vegetative propagation by 
cuttings and layering is possible. Hard 
wood cuttings treated with IBA 2500 
ppm yields 45% rooting. IAA 100 ppm 
is also possible; 82.6% rooting of hard 
wood cuttings obtained using NAA – 
2500 ppm.

Cleistanthus collinus 
(Roxb.) Benth. ex Hook.f.
 (Odugu, Odaku)

© Sreekumar VB
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sparsely sericeous to glabrous. Fruits 
berry,  ellipsoid, smooth; seed 1, el-
lipsoid.

Propagation: Seeds have short via-
bility. Soaking the seeds for 24 hours 
in lukewarm water hastens germina-
tion, which may take 1 - 6 months at 
20°c. The germination rate of fresh 
seed is about 50%, falling to 25% for 
the next  6 months.

© Sanil M S
Deciduous trees, 15 m high; bark 
dark brown, nearly black, rough. 
Leaves simple, alternate, distichous. 
Flowers unisexual, yellowish-green, 
in glomerules borne on main leafy 
branches and short lateral branchlets. 
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Crataeva magna (Lour.) 
DC. 
(Neermathalam, Neerval, Mavulangam)

Trees, 10 m high, bark 2-3 mm thick, 
surface grey, smooth, longitudinally 
wrinkled. Leaves alternate, digitately 
trifoliate; rachis 4-12 cm long, slen-
der, grooved above, glabrous; petio-
lule 4-7 mm long, slender; leaflets 
unequal, ovate, ovate-lan ceolate or 
broadly elliptic. Flowers bisexual, 
creamy white. Fruit a berry, globose 
or ovoid, yellowish-grey, rind woody, 
scurfy; seeds brown, embedded in 
pulp.

Propagation: Propagation can be done 
using seeds.

© Sanil M S
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Dimocarpus longan Lour.

(Chempoovam,Malampoovathi, 
Poripunna)

Evergreen trees, 18 m, bark grey-
ish or reddish-brown, smooth, flak-
ing off in thin scales; branchlets 
prominently white lenticellate, red-
dish-brown tomentose. Leaves par-
ipinnate, alternate, elliptic-oblong 
or oblong-lanceolate, apex acute or 
acuminate, base oblique or acute, 
margin entire.  Flowers polygamous, 
yellowish-white. Fruit a schizocarp 
of 1-2 cocci, globose, reddish-brown; 
seed one, black, covered by fleshy aril.

Propagation: Propagated through 
seeds. Germination takes place with-
in 7-10 days. 

Elaeocarpus variabilis 
Zmarzty 
(Kara, Kattakara, Kotlampazhamaram, 
Malamkara)

Buttressed tree; bark greyish-brown; 

Fruit a capsule, subglobose or wide 
oblong. Seeds 3, globose, black.

Propagation: Propagation can be done 
using seeds.
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branchlets, young leaves and buds 
densely pubescent. Leaves simple, 
alternate, elliptic-ovate, elliptic-obo-
vate. Flowers white, in axillary and 
terminal racemes; peduncle puberu-
lus when young. Fruit a drupe, ob-
long.

Propagation: Propagation can be done 
using seeds.

Garcinia gummi-guta (L.) 
Robs. 
(Korakkapuli, Kodampuli)

Evergreen trees, 20 m high, bark 
black, rough, thinly scaly; blaze 
creamy yellow; exudation pale yellow, 
sticky; branchlets terete, glabrous, 
drooping. Leaves simple, opposite, 
elliptic or elliptic-oblanceolate or 
lanceolate. Flowers yellowish-white. 
Fruit a berry, ovoid to subglobose, 
yellow or red, 8-10 grooved; seeds 
6-8, ovoid, compressed, pale brown, 
veined; aril succulent, white or red.

Propagation: Propagation can be done 

© Binoy N M
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Humboldtia vahliana 
Wight 
(Aattuvanchi, Karappongu, Korathi )

Trees, 18 m high, bark 5-6 mm thick, 
dark brown mottled with white; 
blaze pink; internodes of the branch-
lets solid, terete, glabrous; branch-
lets sometimes zig-zag. Leaves 
paripinnate, alternate. Flowers bi-
sexual, white, in many flowered, ax-
illary brown velvety racemes; Fruit a 
pod, 15-20 X 3.7-6 cm, elliptic, com-
pressed, sutures thick valves promi-
nently veined, brown villous; seeds 
3-4, almost orbicular, glabrous.

Propagation: Seeds can be used for 
propagation. Stem cuttings from 1-2 
year old juvenile plants also give max-
imum rooting of 90% along with 80% 
survival by using IBA at 1000 ppm.

using seeds. Vegetative propagation us-
ing stem cuttings is also possible.
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Madhuca neriifolia (Moon) 
H. J. Lam 
(Attu-ilippa  Iluppa)

Evergreen trees, 15 m high, bark 
dark brown to grey. Leaves simple, 
alternate, linear-oblong. Flowers yel-
lowish-white, in axillary subtermi-
nal fascicles. Fruit a berry, ellipsoid, 
beaked; one seeded.

Propagation: Seeds can be used for 
propagation and seeds pre-treat-
ments such as soaking overnight; 
cracking the seed coat, etc. will en-
hance the rate and percentage of seed 
germination. Propagation through st 
em cuttings is also possible.

Mallotus aureopunctatus 
(Dalz.) Muell.-Arg.
Large shrubs to medium trees. 
Leaves opposite, oblong or obovate, 
acuminate. Flowers few, unisexual; 
inflorescence racemes, shorter than 
leaves. Fruit a capsule, 3 lobed with 
hard conical spines.

Propagation: Propagation can be done 
using seeds.

© Barathan N
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Ochreinauclea missionis 
(Wall. ex G. Don) Ridsd.

(Aattuvanchi, Neervanchi)

© Anuraj K
Evergreen trees, 12 m high, bark 
greyish-brown, shallowly irregular-
ly grooved; young shoots glabrous. 
Leaves simple, opposite, decussate, 
elliptic, elliptic-obovate or ellip-
tic-oblong, apex acute or obtuse, 
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Oroxylum indicum (L.) 
Benth. ex Kurz 
(Palakapayyani, Vellapathiri)

Medium sized trees; bark 5-6 mm 
thick, surface brownish-grey; bole 
smooth. Leaves compound; leaflets 
3-5 in each pinnae, opposite. Flow-
ers bisexual, in lax terminal racemes, 
reddish-purple outside, pinkish-yel-
low within, racemes to 30-50 cm 
long; Fruit a capsule, compressed, 
tapering at both end; seeds thin, pa-
pery.

Propagation: Seeds should be col-
lected before splitting of pods during 
February – March and should be 

Otonephelium 
stipulacum (Bedd.) Radlk.
(Poripoovam, Pavirimulei)

base attenuate or decurrent, margin 
entire, glabrous. Flowers bisexual, 
yellowish-white. Fruit a drupe, glo-
bose, fleshy; seeds ovoid, few in each 
cell.

Propagation: Seed can be used for 
propagation.

soaked in water for  least 12 hours be-
fore sowing. Generally, seeds without 
any pre-treatments yeilds 80%-90% 
germination. Hardwood and limb 
cuttings of 30 cm length with 4-5 
buds per cutting treated with NAA 
200 ppm + IBA 3000 ppm is ideal 
which produce maximum sprouting 
(86.67%). 

Trees, 18 m high, bark 5-6 mm thick, 
pale brown, smooth, peels off in ir-
regular thick scales. Leaves paripin-
nate, alternate, exstipulate; leaflets 
4-8, opposite, subopposite or alter-
nate. Flowers polygamous, cream 
coloured. Fruit a drupe of 1-3 cocci, 
oblong or ovoid, covered with soft 
prickles; seeds 1-2, brown, smooth.

Propagation: Propagation can be 
done using seeds.
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Salix tetrasperma Roxb. 
(Attupala, Puzhappanji, Vanchi, Vanchi-
maram)

Deciduous dioecious trees, 25 m 
high, bark pale brown, rough, ver-
tically fissured; blaze red; young 
branches silky pubescent. Leaves 
simple, alternate; stipules lateral, 
ovate, cauducous. Flowers unisexu-
al, in axillary catkins. Fruit a capsule, 
2-4 valved; seeds 1-4, oblong, with 
long deciduous hairs.

Propagation: Can easily propagate 
through mature seeds.

Pongamia pinnata (L.)
Pierre

(Minnari, Ungu)

Evergreen trees, 18 m high,bark 
surface grey, smooth. Leaves alter-
nate, leaflets opposite; leaflet ellip-
tic-acuminate, elliptic-lanceolate, ov 
ate or ovate-oblong. Flowers pur-
plish-white. Fruit a pod, obliquely 
oblong, flat, thick, pointed at both 
ends, indehiscent; seed one, reni-
form. 

Propagation: The seeds are elliptical, 
reddish brown, fairly hard, weigh 
about 1200g/1000 seeds. The mature 
pods can be collected from the tree 
when it is leafless stage by shaking 
the branches manually. The seeds can 
be soaked in cold water for 24 hours 
and pre-treated seeds can be sown in 
germination trays filled with vermic-
ulite and to be  watered regularly. The 
seedlings are pricked out and plant-
ed in polybags of 22.5 × 17.5 cm size 

filled with potting mixture and can 
be  maintained under shade. 

Notes: The large size, richness in 
food and high moisture nature of the 
seeds yields poor germination per-
centage and are susceptible to fungal 
attack. The treatment with fungicide, 
Thiram (1.0%) yields better results to 
overcome fungal attack

© Sanil M S

Sapindus trifoliatus L.

(Soapinkaimaram, Urulungi, Urun-
jikai)

Trees, 18 m high, bark greyish-brown; 
brittle or semi fibrous; branchlet 
slenticellate. Leaves paripinnate, al-
ternate, estipulate; elliptic-oblong, 
elliptic-lanceolate, elliptic or lance-
olate, apex acuminate, base oblique, 
round or acute, margin entire, gla-
brous. Flowers polygamous, green-

156



57

© Jithin Jose © Jayahari K M

Syzygium cumini (L.) Skeels

(Njara, Njaval, Perinnaral)  

Medium sized trees; bark white, 
light pink inside. Leaves to 18 x 8 
cm, ovate, oblong, long-acuminate 
at apex, acute at base; nerves many, 
close, shining above; petiole 1.5-2 
cm long. Panicles to 10 cm across, 
on leafless branchlets. Flowers 6-9 
mm across, subsessile; calyx tube 
3 mm broad, turbinate; filaments 7 

mm long. Berry 10 × 7 mm, obovoid, 
deep blue.

Propagation: Can easily propagated 
through mature seeds.

ish-white. Fruit a drupe, globose, 
greenish-yellow, wrinkled when ripe; 
seeds 2-3, globose, black.

Propagation: Propagated through 
seeds. After removing the pulp of the 
fruits, seeds can be washed under 
running tap water for 15–20 minutes.
Immersed in an aqueous solution 
of liquid detergent containing 2–3 
drops of Tween- 20 and 7–8% sodi-
um hypochlorite solution treatment 
will be increasing the rate of germi-
nation.

Syzygium lanceolatum 
(Lam.) Wight & Arn. 
(Njaval )

Trees, 12 m high, bark greyish-brown, 
smooth. Leaves simple, opposite, el-
liptic, elliptic-oblong, or elliptic-lan-
ceolate. Flowers white, 5 mm across, 
in axillary and terminal cymes. Fruit  
a berry, ovoid, bright scarlet.

Propagation: Seeds can be used for 
propagation. Mature seeds can be 
collected and after depulping it can 
soaked overnight and sown in stan-
dard nursery beds.
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Trema orientalis (L.) Blume 

(Aamathali, Amapotti, Amarathi, 
Omamaram , Potamaram)

Dioecious trees, to 15 m high, bark 
0.6 cm, thin, greyish or bluish-green, 
rough, lenticellate; branchlets sca-
brous to adpressed pubescent. Leaves 
simple, alternate, ovate-lanceolate. 

Flowers unisexual, greenish, in axil-
lary fascicles or cymes. Fruit a drupe, 
4 × 3 mm, globose, black; stylar tip 
persistent; seed globose.

Propagation: Through mature seeds 
and vegetative propagation using 
stem cuttings.

Tabernaemontana 
alternifolia L.

(Kundalappala, Kunninpala, Kurut-
tupala)

Small trees, to 8 m high; bark corky 
with shallow fissures, latex milky. 
Leaves simple, opposite, elliptic-ob-
long, apex acuminate, base acute. 
Flowers pedicellate, lobes short, 
oblong, obtuse; corolla white, tube 
cylindric. Fruit included two boat-
shaped orange pods, up to 4 cm long, 
with recurved beaks. 

Propagation: Propagationis through 
seeds.

© Sanil M S

Wrightia tinctoria (Roxb.) 
R. Br. 
(Aiyappala, Dhanthappala, Irumpala 
Thondappala)

Deciduous trees; upto 15 m; bark 
8-10 mm thick, grey, smooth; latex 
milky white. Leaves simple, opposite, 
oblong-lanceolate or elliptic-ovate. 
Flower bisexual, white, scented, in 
terminal cymes appearing along with 
new leaves. Fruit of 2 follicular meri-
carps, slender, smooth, green, cylin-
dric, cohering at the tip; seed 16 mm 
long, black, commate at one end.

Propagation: Through mature seeds 
and vegetative propagation using 

Vithin kumar P.T
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stem cuttings. Semi-hardwood stem 
cuttings with 2-3 nodes treated with 
concentration of IBA 2000 ppm are 
ideal for large scale multiplication. 
IBA -2500 ppm yields rooting per-
centage more than 50% but less pro-
fuse and survival was very low.

Xanthophyllum arnottinum 
Wight 
(Madukka, Madakka, Mottal)

Trees, to 10 m high, bark green-
ish-grey, smooth, semi-fibrous. 
Leaves simple, alternate, spiral, ob-
long, ovate-lanceolate or oblong-lan-
ceolate. Fruit a drupe, globose, green, 
rugose, 1-seeded.

Propagation: Propagation can be 
done using seeds.
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Agrostistachys indica Dalz.

Large shrubs to small trees. Leaves 
simple, subopposite to alternate, el-
liptic-oblong, acute, coriaceous, base 
attenuate. Fruit a capsule, 15 mm 
across; seeds globose, glabrous.

Propagation: Vegetative propagation  

Bambusa balcooa Roxb.

(Baruwa, Bhaluka )

Densely tufted, tall bamboo; culms 
12-20 m high and 8-15 cm in di-
ameter, grayish green, thick-walled; 
nodes thickened with a whitish ring 
above, hairy below; young shoots 
blackish-green, green with yellow, 
brown or orange tinged culm-sheath. 
Leaves oblong-lanceolate, glabrous 
above, pale and puberulous beneath. 
Inflorescence a large panicle, bear-
ing spikate branching with bracteate 
heads. 

Propagation: Culm cuttings during 
march season can be collected from 
one year-old culms of healthy grow-
ing clumps especially 50 cm above 
the ground. This can be treated with 
200 ppm NAA by pouring 200ml of 
solution into the internodal cavity. 
The hole can be covered with pack-
ing tape to avoid spilling of solution 
from the internodal cavity. Culm cut-
tings can be placed into the nursery 
beds at spacing of 20 cm horizontally 
in such a manner that the obliquely 
cut surface faces upward. The adja-
cent hollow sides can be filled with 
sand and cuttings can be planted 5-7 
cm below surface on the bed covered 
with a thin layer of fine sand.

Bambusa bambos (L.) Voss

(Mula, Mullumula, Pattil)

Culms from a thick stoloniferous 
rhizome, erect, to 30 m tall and 10-
20 cm across; culm sheaths broadly 
triangular, densely brownish-hairy 
within, and scattered hairy with-
out.  Leaves to 20 cm long; sheaths 

© Vinayaraj VR
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glabrous. Inflorescence a compound 
panicle with the spikelets in heads.  
Fruit a caryopsis linearly cylindric.

Propagation: Seen in deciduous for-
ests, also grown in homesteads. Prop-
agation can be done using seeds. Vege-
tative propagation using culm cuttings 
and off-set planting is also possible. 

Clerodendrum 
infortunatum L.

(Perivelam,Perukilam,Vattapparuva-
lam)

Shrubs; young shoots tawny vil-
lous.  Leaves simple, opposite, ovate 
or orbicular. Fruit a drupe, globose, 
bluish-black on ripening; seeds 2-4, 
globose.

Propagation: Vegetative propagation 
using branch cuttings is possible.

Dendrocalamus asper 
(Schult.f.) Backer

Bamboo with large woody culms be-
tween 15-20 m tall and 8-12 cm in di-
ameter, and relatively thick walls (11-
20 mm). Culm internodes are 40-50 
cm long, pale green and covered with 
short brown hairs. Culm-sheaths 
deciduous; pale green; pubescent; 
with dark brown hairs. Inflorescenc-
es clustered at the nodes; in globose 
dense clusters. Fruit a caryopsis with 
adherent pericarp.

Remarks: This species is widely cul-
tivated in India and used as struc-
tural timber for heavy construction, 
bamboo boards, furniture, musical 
instruments, containers, household 

© Siril George
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utensils and handicrafts. Young 
shoots are edible

Propagation: Flowering cycle and 
seed-setting is reported to be about 
every 60-100 years. Two-noded culm 
cuttings treated with 500 ppm of IBA 
is ideal for propagation. 

Dendrocalamus brandisii 
(Munro) Kurz 

© Siril George

Evergreen, clump-forming bamboo. 
Culms erect, tapering towards the 
top, reaching up to even 30m height, 
13-30 cm diameter with wall thick-
ness of 2.5 - 4.0 cm. Mature culm 
smooth ashy-gray to greenish-gray 
coloured, loosely spaced and thorn-
less. Inflorescence bractiferous most-
ly clustered at the nodes in globose. 
Seed ovoid caryopsis, hairy above, 
tipped with the persistent style and 
crustaceous pericarp.

Remarks: The species is known to 
flower sporadically as well as gre-
gariously. It is used for house build-

ing, baskets and decoratives. Young 
shoots are edible

Propagation: Propagation is through 
seeds. Seeds germinated in moist fil-
ter paper medium in petri dishes 
gave >90 % germination in 10 days. 
Apart from seeds, this species can 
also be propagated vegetatively using 
culm cuttings. IBA proved the best 
for early sprouting and rooting from 
the rhizomatous cuttings with 2500 
ppm for 30 minutes. 

Dendrocalamus longipathus 
(Kurz) Kurz

Clump-forming bamboo, culms usu-
ally 10 - 20 m tall; 6 –12 cm in diam-
eter, with internodes 25 – 60 cm long 
and a wall 12 mm thick; culm-sheaths 
persistent, 35 - 50 cm long.  Fruit a 
caryopsis with adherent pericarp, 
ovoid.

Remarks: Native range of this species 
is Assam to Peninsula Malaysia.

Propagation: Propagation is through 
seeds; germination rates of 33 - 50 %; 
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Dendrocalamus sikkimensis 
Gamble ex Oliv.

Culms 10–18 m, 10–13 cm in diam-
eter; internodes becoming orange. 
Branches several, sometimes one 
branch dominant. Culm sheaths de-
ciduous, leathery, very densely dark 
brown velvety; Spikelets comprising 
2-3 fertile florets; with diminished 
florets at the apex, pseudospikelet 
clusters, 4 cm in diameter. Spikelets 
lanceolate. Caryopsis obovoid, apex 
beaked.

Remarks: Native range of this species 
from Eatern Himalayas to China.

Propagation: Propagation is through 
seeds. For vegetative propagation, 
one to two year old culms can be 
selected and propagated using NAA 
200 ppm.

Dendrocalamus strictus 
(Roxb.) Nees	
(Kalmula, Illi, Kallanmula)

Gregarious, densely tufted unarmed 
bamboo. Culm 4-7 cm diameter, yel-
lowish green, sparsely covered with 
white powdery mass when young.  
Leaves ovate-lanceolate, apex long 
acuminate. Inflorescence verticillate 
clusters, or in large globose heads 
at the nodes. Fruit a caryopsis, obo-
vate to subglobose, reddish-brown, 
beaked with persistent style.

Propagation: Seeds can be pretreat-
ed for 24-48 hrs in cold water. Seed 
germination varies from 25 to 61 per 
cent and may be over within a pe-
riod of 7-17 days. De-gluming the 
seeds accelerates germination. Seeds 
priming with 1.0% KNO3 solution 
is ideal for large scale production of 
seedlings.  About 40 to 70 per cent 
of rooting can be obtained in culm 
cuttings depending on the period of 
collection, age of culm and treatment 
with growth regulating substances. 

© Siril George
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seed starting to sprout within 2 - 8 
days. For vegetative propagation, rhi-
zome, culm and branch cuttings can 
be used.
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Desmodium  gangeticum 
(L.) DC.

(Pullati, Moovila)

Erect under shrubs, up to 1.2 m tall; 
stem angled, hairy when young. 
Flowers white, fascicled in terminal 
and axillary. Fruit a pod, 4-7-jointed.

Propagation: Vegetative propaga-
tion using branch cuttings.

Homonoia retusa (Graham 
ex Wight) Muell.-Arg.

Shrubs. Leaves simple, alternate, ob-
long to spathulate, apex obtuse to re-
tuse, margin serrate to dentate. Fruit 
a capsule ca. 3.5 mm across.
Propagation: Vegetative propaga-
tion using branch cuttings.

© Robi AJ

Homonoia riparia Lour.

(Aattuvanchi, Kadallari, Neervanchi)

Large shrubs; branchlets pubescent, 
reddish. Leaves simple, spiral, close-
ly packed linear-oblong, acute at ei-
ther ends, covered with yellow scales 
below and pubescent along nerves. 
Flowers dioecious in axillary long ra-
cemes. Fruit a capsule 5 mm across, 
globose, hairy.

© Vinayaraj VR

Cuttings treated with NAA 100 ppm 
during February and March may give 
maximum rooting.

© Sanil M S

167



68

Justicia adhatoda L.

(Aadalodakam)

Evergreen, much-branched perennial 
shrubs with a strong, odour, 1.2-6 m 
tall. Leaves simple, opposite. Flow-
ers in compact, axillary, peduncu-
late spikes. Fruit capsule, pubescent; 
seeds globular, glabrous.

Ochlandra scriptoria 
(Dennst.) C.E.C. Fisch.

(Eera, Kolanchi, Oodal, Ottal)

© Sanil M S

Rootstock rhizomatous, branched; 
culms erect, to 10 m tall; culm sheaths 
thin. Leaves linear-lanceolate, apex 
acuminate. Fruit small.

Propagation: Propagation is through 
seeds. Vegetative propagation is also 
standardised.

© Sreekumar VB

Indianthus virgatus (Roxb.) 
Suksathan & Borchs.

(Channa, Kookkila,Malamkoova, 
Rakkila, Kattukuppa)

Erect herbs, to 4 m high; Leaves 
ovate-oblong, rounded at base; Flow-
ers paired. Fruit a berry obovoid, ru-
gose.

Propagation: Vegetative propagation 
using rhizomes.

Ochlandra setigera 
Gamble

(Oda )

Culms erect or scandent, internodes 
20-30 cm long; culm sheath per-
sistent, obtuse with an abrupt, sub-
ulate tip, thin, papery, striate and 
wrinkled above; ligule small. Leaves 
lanceolate-acuminate, tip subulate, 
twisted, base rounded. Inflorescence 

Propagation: Vegetative propagation 
is using branch cuttings.

Propagation: Vegetative propagation 
using branch cuttings.
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axillary or terminal spikate panicles. 
Fruit a caryopsis, oblong, narrowed 
towards the tip. 

Propagation: Propagation is through 
seeds. Vegetative propagation is also 
standardised.

Ochlandra travancorica 
(Bedd.) Benth. ex Gamble

(Eetta )

Tall reed-like grasses; rootstock rhi-
zomatous, branched; culms to 5 m tall, 

Ochlandra wightii 
(Munro) C.E.C. Fisch.

(Eera )

densely clumped, hollow. Leaves scat-
tered. Fruit ovoid, beaked, smooth.

Propagation: Propagation is through 
seeds. Vegetative propagation through 
rhizomes is also possible.

Erect shrubby bamboo; culms, nodes 
prominent with grayish bands on 
both sides, average internode length 
50 cm. Leaves oblong-lanceolate, 
acuminate, whitish beneath. Inflores-
cence terminal spikes, rachis thick. 
Fruit a caryopsis, fleshy.

Propagation: Propagation is through 
seeds. Vegetative propagation is also 
standardised.

Pandanus canaranus Warb.

(Thazakaida )

Large shrubs, distally branching. 
Leaves spirally arranged, linear-at-

169



70

tenuate. Fruit a drupes forked with 
short horns. 

Propagation: Propagation is through 
seeds.

Pandanus kaida Kurz

(Kaitha )

A large shrub, prop-roots basal, rath-
er few and short. Leaves to 3-4 m 
long, rarely longer, and up to 9 cm 
wide, Female inflorescence peduncu-
late, bearing several (3-5) foliaceous 
bracts. Fruit  round surrounded by 
bracts..

Propagation: Propagation is through 
seeds.

Pandanus palakkadensis 
Nadaf

(Nattukaitha )

Large shrubs. Leaves linear, both 
margins and midvein spiny. In-
fructescence terminal, 1-2 fruits per 
infructescence, a solitary syncarp. 
Fruit drupes with 1500-1600 per 
infructescence. Seeds 1 per locule, 
ellipsoid.

Propagation: Propagation is through 
seeds.

Pseudarthria viscida (L.) 
Wight & Arn. 

(Moovila)

Viscid pubescent subshrubs up to 75 
cm tall.  Leaves 3-foliolate. Flowers in 
axillary or terminal, often branched 
racemes. Fruit a pod, linear-oblong, 
compressed, pubescent with hooked 
hairs; seeds 4-6, reniform.

Propagation: Vegetative propagation 
is using branch cuttings.

© Sanil M S

Rotula aquatica Lour.

(Kallurvanchi)

Stout branching shrubs; branched 
virgate, usually pinkish, glabrous. 
Leaves simple, alternate or fascicled, 
Flowers solitary or in few flowered 
cymes axillary. Fruit a drupe, 1-seed-
ed pyrenes, free, yellowish, smooth.

Propagation: Vegetative propagation 
is using branch cuttings.
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Saccharum arundinaceum 
Retz.
(Naim-kana,Ambottal,Munjapul-
luMekhapullu)

Shrubby perennials; culms solid; 
leaf-sheaths overlapping, glabrous 
and smooth, fairly tight. Inflores-
cence terminal panicle, branches 
glabrous except the finer ones. Ped-
icelled spikelet similar, but both 
glumes more heavily bearded and the 
lower glume only 1-nerved.

Propagation: Vegetative propaga-
tion using rhizomes.

Strobilanthes ciliatus Nees
(Cherukurunji, Karimkurinji, Kurunji, 
Vellakurunji)

Shrubs, branches terete, glabrous. 
Leaves simple, opposite, acuminate 
at both ends, glabrous, nerves 5 pairs, 
flowers 5-15. Calyx 5 mm long, lobes 
oblong, connate below the middle. 

Syzygium occidentale 
(Bourd.) D. N. Gandhi
(Attuchamba, Karinjara)

Large shrubs. Leaves linear-lanceo-
late, acuminate at both ends, nerves 
indistinct. Flowers yellow. Fruit a 
berry obovoid to globose.

Propagation: Propagation is through 
seeds. Vegetative propagation 
through stem cuttings using growth 
hormones is  also possible.

Corolla 15 mm long, white with vi-
olet  or blue patches on lower lobes. 
Staminal sheath hairy.

Propagation: Vegetative propagation 
is using branch cuttings.

Vitex negundo L.
(Indrani, Karinochi , Nochi , Vellanocchi, 
Vennochi)

Shrubs or small trees, bark thin, gray-
ish brown or grayish white, blaze yel-

Vithin kumar P.T
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low. Leaves narrowly oblong or elliptic 
to lanceolate, base acute, apex acumi-
nate.  Flowers bisexual, many, fragrant, 
panicles terminal, corolla deep purple 
to violet. Fruit drupaceous, obovoid 
or subglobose, green, glabrous, black 
when ripe, fruiting calyx cupular, pu-
bescent.

Propagation:  Seeds and vegetative 
parts are found suitable for raising 
propagules.
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Aerva lanata (L.) Juss. 

(Cherula, Cherupula, Cheruvula, 
Peela, Pongalpoovu)

Herbs, white woolly tomentose. 
Leaves simple, alternate, ovate, apex 
obtuse. Spikes axillary, to 1 cm, 
densely tomentose; bracts and brac-
teoles 1 mm, ovate.

Alpinia calcarata (Haw.) 
Roscoe

(Aratha, Chittaratha, Kolinchi)

Leafy stem 1-1.5 m. Leaves sessile, 
lamina glabrous. Inflorescence ter-
minal,  lower cincinni 4-flowered, 
upper 2-flowered; peduncle densely 
pubescent. Fruit globose, pubescent, 
orange-red. Seeds many.

Propagation: Vegetative propagation 
through rhizome.

Alpinia galanga (L.) Willd.

(Aratha, Kolaratha, Kolinji, Para-
ratha)

Aromatic perennial herb; root stock 
cylindric. Leafy stem to 2 m high, 
many. Leaves oblong-lanceolate, 
apex  acute, base cuneate. Inflores-
cence terminal on the leaf shoot, 
dense-flowered; peduncle densely 
pubescent.  Fruit 1 cm across, glo-
bose, orange-red.

Propagation: Vegetative propagation 
using stem cuttings is possible 

Acorus calamus L.

(Vayambu, Vashanpa)

A strongly aromatic semi-aquatic pe-
rennial herb. Leaves narrow, linear 
to narrowly ensiform, glossy bright 
green, apex acute. Flowers pale green, 
fragrant, arranged compactly on a 
sessile, cylindrical. Fruits (berries) 
green, angular, fleshy, containing 1-3 
oblong seeds.

Propagation: This species can be 
easily propagated through rhizomes. 
Rhizomes can cut into small pieces 
and planted.

© Sanil M S

Propagation: Vegetative propagation 
using branch cuttings is possible.

Anaphyllum wightii Schott

(Keerikkizhangu, Sulli)

Tall herbs, rhizome creeping. Leaves 
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usually narrower, elliptic to oblong, 
apex acute, sessile or petiolulate. 
Fruit a globose achene.

Propagation: Through rhizomes. 

Andrographis paniculata 
(Burm. f.) Nees

(Kaakanjiram, Kiriyathu, Nilavepu, 
Nilamkanjiram)

Slender herbs; branches glabrous. 
Leaves simple, opposite, elliptic, 
acuminate at apex, base acute, de-
cussate, glabrous. Panicle terminal 
and upper axillary, glandular-hairy; 
flowers many, distant. Capsule ob-
long, acute, hairy; retinacula spoon 
shaped; seeds 8, glabrous.

Propagation: Propagation is through 
seeds.

© Sreekumar VB

Begonia floccifera Bedd.

(Kalthamara)

Leaves to 18 cm across, reniform or 
orbicular, obliquely cordate, distant-
ly toothed, floccose-pubescent be-
low, nerves 11, prominent. Flowers 
many; capsule seeds many, vertically 
ridged, brown.

Propagation: Propagated through 
seeds and stem cuttings.

Begonia malabarica Lam.

(Kalpuli, Janaamkolli, Kayyalapulian, 
Malayamkizhangu)

Small shrubs, to 2 m high; stem ter-
ete, glabrous. Leaves simple, alter-
nate, ovate, strongly unequal at base. 
Male flowers: pink. Fruit a capsule 2 
× 1.5 cm, wings obtuse.

Propagation: Propagated through 
seeds and stem cuttings.

Colocasia esculenta (L.) 
Schott 

(Chembu, Seppankizhangu,Kaat-
tuchembu, Madantha)

Herbs, rhizome stoloniferous. Leaves 
few to many, peltate, glabrous. Fruit 
an aggregate of berries, globose.

Propagation: Propagated through 
healthy tubers. 
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Crinum viviparum (Lam.) 
R. Ansari & V.J. Nair

(Veluthapolathali, Puzhalilly)

An erect herb with large globose or ob-
long bulbs. Leaves few or many. Fruit 
subglobose,  short-stalked, beaked by 
the perianth tube; seeds rugose.

Propagation: Through bulbs. 

Cryptocoryne spiralis 
(Retz.) Fisch. ex Wydler

Rhizome to 1.5 cm in diameter. 
Leaves with petiole to 25 cm long. 
Neuter flowers few, dark purplish-co-
loured.

Propagation: Through rhizomes. 

Curcuma amada Roxb. 

(Mangainchi, Mannayinchi)

Rhizomatous herbs, rhizome light 
yellow inside, white towards the pe-
riphery with the smell of green man-
go; sessile tubers thick, cylindric or 
ellipsoid, branches horizontal; roots 
fleshy, root tubers absent. Ovary 
trigonous, tricarpellary, syncarpous, 
densely hairy; ovules many; style 
long, filiform; stigma closely ap-
pressed within the anther lobes.

Propagation: Through rhizomes. 

© Sanil M S

Chrysopogon zizanioides 
(L.) Roberty

(Ramacham, Vettiver)

Perennials. Culms to 180 cm high, 
erect, tufted; nodes glabrous.  Leaves 
linear or linear-lanceolate, convolute, 
glaucous. Sessile spikelets lanceolate. 
Glumes 3-4 mm long, lanceolate, co-
riaceous.

Propagation: Through rhizomes. 
Curcuma aurantiaca Zijp

Herbs, rhizome small, yellow in-
side. Leaves bifarious, broadly ovate, 
acuminate, slightly and often un-
equally cordate at base. Flowers long, 
light yellow-orange. Fruit obovoid, 
slightly trigonal, pubescent; seeds 
many 6 x 3 mm, obovoid; aril lacer-
ate, lobes 6-8, narrow, white.

Propagation: Through rhizomes

177



78

© Sreekumar V B

Cyperus malaccensis Lam.

Perennial, more than 1 m; rhizome 
with short stolons. Stem 4-6 mm in 
diam., sharply trigonous, sides con-
cave above. Leaves reduced. Nut 
trigonous, slightly compressed, dark 
brown, glossy, very finely reticulate.

Propagation: Vegetative propaga-
tion through rhizomes.

Fimbristylis schoenoides 
(Retz.) Vahl

Annual or perennial. Stem slender, 
terete or compressed, deeply grooved, 
grey-green. Leaves c. 1/2 of stem 
length; Fruit a nut obovoid, bi- finely 
reticulate, pale yellow brown, glossy.

Propagation: Through rhizomes. 

Hedychium coronarium 
Koenig

(Sugandhi, Saugandhikam)

Herbs, leafy stem to 1.5 m high, ro-
bust, densely clumped; rhizome hor-
izontal. oblong, acuminate, glabrate, 
acuminate. Flowers 2-4 in each bract. 

Propagation: Vegetative propaga-
tion through rhizomes.

Indigofera tinctoria L.

(Neelayamari)

© Sanil M S

Suffrutescent herbs, to 1.5 m tall; stem 
erect, appresed-pubescent.  Leaves 
pinnately 5-13-foliolate; leaflets oppo-
site, elliptic to obovate. Inflorescence 
axillary, spicate-racemose, many-flow-
ered. Fruit a pod slightly curved, 8-12- 
seeded.

Propagation: Mainly through seeds. 
Vegetative propagation is possible.

Lagenandra meeboldii 
(Engl.) C.E.C. Fisch.

Rhizome thick, creeping. Leaves clus-
tered, ovate, apex acute, base rounded, 

178



79

Lagenandra ovata (L.) Thw.

(Aandavazha, Karin-pola)

Perennial herbs; rhizome creeping, 4 
cm thick, usually in mud, cylindrical. 
Leaves entire  ovate-oblong, acute. 
Male flowers many, in terminal glo-
bose head. Fruitlets obovoid, ridged; 
seed 1, brown.

Propagation: Vegetative propaga-
tion through splitting rhizomes.

Orthosiphon aristatus 
(Blume) Miq.

(Poochameesa )

Diffusely branched perennial herbs.  

Leaves simple, opposite, rhomboid 
to ovate-deltoid, apex acute, base cu-
neate, margins serrate from about the 
middle upwards, glandular-punc-
tate beneath.  Nutlets c. 2 mm long, 
ovoid-oblong.

Propagation: Propagation using stem 
cuttings is possible 

© Sanil M S
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Plectranthus amboinicus 
(Lour.) Spreng.
(Panikoorka, Kanjikoorka, 
Kannikoorka)

© Sanil M S

nerves numerous, regularly arching; 
petiole 5-10 cm long. Female flowers 
in clusters; male flowers in a globose 
cluster of 3 mm across.

Propagation: Vegetative propagation 
through rhizomes.
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Branched, pubescent herbs.  Leaves 
ovate or suborbicular, base cordate, 
margins finely serrate, apex obtuse 
or acute, fleshy; petiole to 2 cm long.  
Flowers shortly pedicelled, in dense 
thyrsoid panicle.  Nutlets smooth.

Propagation: Vegetative propagation 
using stem cuttings is possible.
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EPIPHYTES
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Pholidota imbricata Lindl.
(Pannamaravazha )

Epiphytes with crowded pseudobulbs 
and tufted roots.  Pseudobulbs 4-6 cm 
long, oblong-conical, tetragonous. 
Flowers pinkish-white, Fruit capsule 
ellipsoid, pendulous.

Propagation: Vegetative method thro 
ugh splitting bulbs. 

Rhynchostylis retusa (L.) 
Blume
(Maravasha , Seethamudi)

© Sreekumar V B
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Epiphytes, to 40 cm tall; stems stout, 
woody. Leaves obliquely bilobed. 
Flowers violet pink, closely packed; 
pollinia 2, globose, with long caudi-
cle.

Propagation: Vegetative method through 
splitting stems. 

Vanda tessellata (Roxb.) 
Hook. ex D. Don

(Arathamaravazha, Maravazha, Mar-
avanchi )

Scandent epiphytic shrubs. Leaves 
2-ranked, oblong, 2-lobed at apex, 
with a central acute tip, base sheath-
ing, coriaceous, closely packed. Ra-
cemes axillary; flowers 5 cm across, 
white outside, inner tessellate with 
brown spots.

Propagation: Vegetative method through 
splitting stems. 

Vanda testacea (Lindl.)         
Rchb.f.

(Maravazha )

Stem stout, woody, to 25 cm high. 
Leaves strap-shaped, keeled, un-
equally lobed at apex.  Flowers pink-
ish, dorsal sepal obovate-oblong or 
spathulate, obtuse, spur cylindrical.

Propagation: Vegetative method through 
splitting stems. 
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Vanda thwaitesii Hook. f.

Stem stout, woody, to 25 cm high, 
covered with leaf base. Leaves strap-
shaped, recurved, unequally notched 
at apex. Flowers greyish-green.

Propagation: Vegetative method through 
splitting stems. 
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Abrus precatorius L.

(Chuvannakunni, Kakani, Kun-
ni,Kunnikuru, Gunj)

Woody perennial twining shrubs; 
young stems puberulent. Leaves 
even-pinnate; leaflets 12-16 pairs, ob-
long to elliptic, base and apex obtuse, 
lower surface sparsely pubescent.  
Flowers pink, in axillary racemes. 
Seeds many, 5-7 x 4-5 mm, subglo-
bose, scarlet red with black eyes.

Propagation: Through seeds. 

Anamirta cocculus (L.) 
Wight & Arn.

(Garaphala, Kaipalathumka, Kollak-
kaya, Nanchuvalli, Pechuvalli, Pettu-
marunna, Polla, Pollakai)

Woody climbers. Leaves simple, alter-
nate, broadly ovate, apex acute, base 
truncate, margin entire; 5-ribbed, cori-
aceous. Flowers many, in large droop-
ing panicles on old branches. Fruit 
of 1-3 drupes, 1 cm across, obliquely 

ovoid, gibbous, black, smooth; seeds 1, 
black, glabrous.

Propagation: Propagation is through 
seeds and stem cuttings are also pos-
sible.

Aristolochia indica L.

(Garudakodi, Iswaramooli, Kadalive-
gam,Karalakam)

Twining perennial herbs; branchlets slen-
der.  Leaves simple, alternate, ovate-lanceo-
late or ovate - oblong. Flowers in few-flow-

© Sanil M S

© Sanil M S

© Sanil M S

187



88

Asparagus racemosus 
Willd.

(Chathavalli, Sathavari)

Woody perennial climbers; stem of-
ten spinescent, terete, green; root-
stock with fascicled elongated tuber-
ous roots.  Flowers bisexual, 5-6 mm 
across; bracts triangular; Fruit a berry 
4-6 mm diam., globose, purple on 
ripening; seeds 2-5 and 2 mm across, 
globose.

Propagation: Through tuberous roots. 

Bauhinia phoenicea 
Wight & Arn.

(Vallimandaram, Thukarakalli)

Large climbing shrubs. Leaves to 10 
cm across, orbicular, deeply bifid 
above, lobes acute, cordate at base; 
9-ribbed from base, nervules paral-
lel. Flowers in extra-axillary racemes, 
axis 10-20-flowered. Pods oblong, 
broaden above, densely rusty, pubes-
cent; seeds many.

Propagation: Propagation is through 
seeds and stem cuttings.

Calamus metzianus 
Schltr.

(Odiyan-chooral)

Clustering, small diameter rattans; 
Leaves to 1 cm long; leaf sheath pale 
green, densely armed with spines, 
spines yellowish, with numerous 
small spines in between; knee con-
spicuous; leaflets regularly arranged. 
Fruit ovoid, scales in 17 rows, chan-
nelled in the middle, light yellow 
with white border and brown apex.

Propagation: Propagation is through 

ered axillary racemes. Fruit is a capsule, 
globose-pyriform, 6-ridged, dehiscing 
from the base, after dehiscence para-
chute-like; seeds 4-6 mm across, broadly 
deltoid, flat, winged.

Propagation: Through seeds. 

© Sanil M S
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seeds. Fruit can be de-pulped by 
soaking in water; cleaned seeds can 
air dry overnight and can be sown in 
standard nursery beds.

© Sreekumar V B
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Calamus thwaitasii Becc.

(Aanachooral, Pannichooral,  
Thadiayanchooral,  Valiyachooral, 
Vandichooral)

Clustering and high climbing canes; 
stem to 20 m or more in length, with 
sheath to 6 cm in diameter; sheath 
armed with spines; Fruit ovoid, scales 

Calamus travancoricus 
Bedd. ex Becc.

(Arichooral, Cheruchooral,Kat-
tuchooral, Vallichooral)

Very slender climbing canes; stem 
with sheath, 2.5 cm across; spines, 
5 mm long, recurved; ocrea papery; 
flagellum 1-1.3 cm long.  Rachis to 45 
cm long with claw like spines; leaflets 
clustered, lanceolate, acuminate at 
apex.  Male inflorescence to 1 m long; 
partial inflorescence 8-10, to 10 cm 
long.  Female inflorescence 30-40 cm 
long; partial inflorescence 3-4, 12 cm 
long..  Fruit 0.8-1 cm across, globose, 
covered with about 24 rows of scales.

Propagation: Propagation is through 

in 12 vertical rows, with median 
grooves, yellow with brown margins.

Propagation: Propagation is through 
seeds. Fruit can be de-pulped by 
soaking in water; cleaned seeds can 
air dry overnight and can be sown in 
standard nursery beds.
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Embelia ribes Burm. f.

(Vayuvilangam, Vizhalari ,Vizhal)

Climbers; branchlets slender, white. 
Leaves simple, alternate, elliptic, 

Entada rheedeii Spreng.

(Kakkavalli, Kukkumkai, Paranda, 
Paranda-ka-valli, Thellikody)

seeds. Fruit can be de-pulped by 
soaking in water; cleaned seeds can 
air dry overnight and can be sown in 
standard nursery beds.

Dioscorea esculenta (Lour.) 
Burkill

(Cherukizhangu, Cheruvallikizhan-
gu, Nanakizhangu)

A climbing shrub. Leaves pubescent, 
reniform or orbicular cordate, with 
sharp stipular thorns.tubers are small 
sweet, numerous, spiny roots absent.

Propagation: Propagated through 
tubers, each tuber weighing around 
50 - 80 g with dormant buds, can be 
planted in situ 4 – 8 cm deep with the 
stem pointing downwards. 

© Sanil M S
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acute at both ends; nerves many, 
parallel, faint. Flowers small, white, 
many.  Fruit a berry 3-4 mm across, 
globose, bluish-purple; seed one.

Propagation: Through seeds.

© Sreekumar V B

Lianas, tendrillate, stems glabrous. 
Leaves bipinnate, pinnae 2 or 3 pairs, 
the terminal pair modified into a 
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Ficus lawesii King

Large scandent epiphytic shrubs; 
branchlets angled, densely covered 
with stipular scars, glabrous. Leaves 
oblong-lanceolate, acuminate, acute at 
base, reddish when dry; Fruit a  recep-
tacle axillary, paired, globose, glabrous.

Propagation: Through seeds.

Piper hymenophyllum Miq.

Slender climbers. Leaves simple, al-
ternate.. Spike to 20 cm long, slender, 
drooping; male spike shorter; bracts 
oblong, adnate to the rachis with free 
margins, hairy; Fruit a berry, ovoid, 
beaked.

Propagation: Through cuttings.

Piper longum L.

(Chapala, Kattuthippali, Thippali)

Scandent or straggling shrubs. 
Leaves simple, alternate, ovate, 
acute at apex, cordate and strong-
ly oblique at base. Female spike 
stout, erect; peduncle 1.5 cm long; 
bracts peltate, orbicular. Male spike 

to erect, slender. Berry 2 mm across, 
glabrous, black or deep red.

Propagation: This species can be 
propagated through seeds and stem 
cuttings

Strychnos colubrina L.

(Modirakanjiram,Vallikanjiram)

tendril. Flowers 3 mm long, densely 
packed, yellow. Fruit a pod to 1 m 
long, thick, woody, crenate on both 
sutures; seeds many, biconvex, 5 cm 
across, orbicular, smooth.

Propagation: Through seeds. 

© Vinayaraj VR

Tendrillate climbers. Leaves simple, 
opposite, broadly elliptic, abruptly 
acuminate, shining, green or black 
when dry; 3-ribbed. Cymes axillary 
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and terminal, peduncled. Flowers 
many; pedicels 2 mm long. Berry 
globose, greenish; seeds 2.5 cm long, 
ovoid, flattened.

Propagation: Through seeds. 
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Continuous and heavy precipitation in steep and undulating 
terrain resulted in landslides, collapse of river bank, uprooting of 
trees etc.

These sediments are deposited near the banks in low land region

Trees are grown naturally over these sediments

Blockage to the flow of water

River has average width of 70m at Pala
Reduced to 45-60m within Ettumanoor to Kottayam
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FLOOD LEVEL      
+5 MSL TO +6 MSL

WATER LEVEL 
+2.7 MSL
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Hydrology wing is running different rain gauge stations in these areas

The summer water level within Peroor to Vembanad lake is within 
+1m to 0.5m with respect to MSL

The flood water level in this area is from +6.4m to +1m MSL

HYDROLOGICAL DATA
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SOLUTION

• Reinstating the original width and depth of River by removing the 
deltas and naturally grown vegetation  which are obstructing the flow 
in the water way ,so as to restore the conveyance capacity of the 
rivers,for easy flow of flood water as well.
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