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Bambusa arundinacea —

On Tavourable sis it grows well (ane year e pran|



BAMBOO PLANTATIONS
Stondardization of Technigues for Ralsing Nursery Stock. Planlations &nd Thelr After-care

1.0 INTRODUCTION

Though Hrifical regeneration of Bamboo had
been attempted in the later half of the 18th cen-
fuary, yei b took almost one hundred years for it
being taken up on large scale, Experience of Bam-
boo plantalions: using technigues such as seed-
ing. pianting of seedlings, rhizomes afd cultifigs
et  Iwave Dean described by Dutls and  TFomar
118845 in ane ol the institule’s publication. BiRce
mosl of fhess oider planiations were carred out
on small scale, pot much data are available aboul
the sultability of a particular method. A brigd re.

viaw af the performance of some of the older plan-

lations carried out | various forest divigions of
Madhya Pradesh may provide some useful infor-
mation to the practising foresters, Among a large
numbar of species of Bamboos, Dendrocalamus
siriclus and Bembusa arundinacea, the two most
commonly  ococurring species and which are  of
very high economic wvalue, have been tried in
different parts-ol this Stzte Based on  research
evidence and past expedence. stendardization of

nursery  and  plantation  technigues: has Deen

gescribed n this bulletin
20 PAST EXPERIEMCE
Dendrocaiamus sirictus :

Segar : Bamboo plants were plantad along the
Sonar river In 1873 Soma planty were also pi@an-
ted along the perennial stream passing by the
side of Forest Rest House, Ramna in 1874,

Three Bamboo norséfies, ong edch &l Garhe
kota, Hanipura and Hathke were established. In
all. 8,700 bamboo seedlings wera planted over an
area of about 38 hectares nesr Garhakots in 1879,
The spacing of 45m x 45m was followed, Simi-
lerly, 3315 plants were planted al Halhka alsa.
Later on In 1906, a five year plan was drawn for
restocking the open @reas on Sagar hills by seed
sowing. By this method. about 30 hectare area was
covered. Eartly pleniation of 1873 was harvesied
after about & years In 1881-82 However, the over-
all succesz ol the bamboo plantations was  not
vary good, mg against about 350 hectares: stiamp-
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ted by amilicial regenarabion, about 40 per cani
argg was writlten off &5 failurs

Damech : One pear old seedlings ware planted in
1880 over an ares of aboul & hocieres in Kishan
talao  Reserve (near Damoly  Station)  Theze
efforts, though -on a small scale. confinued 1Nl
1882.93, These plantatlions were found o be 4uUo-
ceseful. In 1954, bambog rhizomes . ware @gain
frieg in pits of 20 em' &L an espacoment of abouf
Bm %X Bm ovir an oarea ol about 10 hedtares i
Compti, 203 of Singrampur Bapge. This plantabion
did not come up well on account of prolonged
drought

debglpur : Bambog seeds were broadcast over @
part of the Majhgaon Block in 1824 In & ‘shon
pariedl of 3 years (1B97K 1.0:1.5m high plants
were noticed in thg area, Again in 1927-28, an argg
ol about one hectare” was planted using bamboo
rhizomas in Block 11 of the then Murwarg Fanoe.
In Barhi Range, 705 rhizomed were alse pianied
bt They 81l failed dua to t&te planting.
Narsinghpur § In 1208, Bambog seads mixed with
Khair (Acacla catechu) and Anjan  (Hardwickia
binatzl wers sown byl wthout much success
Subsequently aler 2 vearz, aboul 16,000 rhizomes
were planted, These rhizomes sprouted well dunng
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the rary seazon but thereafter,
cenl plants were noticad dead,

Mandia ;: Seed broadcas! was dong in 1806 al diffe
rent places in Banjer valley with g view 1o provide
light overhisad shade 1o the young Sal seedlings.
In 1808, abouwl 11000 bemboo rhizomes were plan-
ted bul most of Mem died during hot summer
manths

Seoni : Stray atlempls using rhizomes ang  direct
Bend Sowing werg mede byl no aphieciable SUCCEEs
5 on record

Chhindwara : Broadogst sowing of Bamboo  was
done over an Ares of ahout 200 hectargs, consices
rid @g frosty locality, The seads germinated well
but fire swept the antire area and thus Bernt
cown the young seedlings.

Bhout 3040 per

Bilaspur : Sowing of bamboo seeds in 1802, mads
in Dorki Aesere. failed except in one sSmakl area,
However, broadcast sowing In teak plamations
gave ancouraging results. In 1947, aboul 400 rhi-
zomes: wore  piantad: on hill glopes facing Katra
lllaga Bbut this did not mesl wilh SUccess

Balaghal : Bamhoo sesediings were  planted al
gully meads 0 anli-@resion  working  circla  of
Balaghat Forest School in 1040, The planls sur-



ved and. grew 0 clumps in-a panod of aboul 10
yBars

Khandwa : Early plantationg using two years old
seadlings were tried st Kirgaon and Atar in
1878-78. About QED heciere sroa was sown  with
bamboo séads. In 1879, about 200 hectares of area
wits plonted with feak eng bambeoo mixlure al a
snacing of 6m x 10m. Most of the plants died on
account of dry spell which followed after planting.

South Durg : In 1901, & small bamboo plantalion
using 120 rhizemes was ralsed. Thiz effort did not
give good: results ag 75 per cem of them did not
Estabiish

South Ralpur : Though two bambos nurseries
were establisheg In 1922 yet there is no record of
early plantation in this Division,

Bastar : In 1854, bamboo rhizomes werg planted
in cleaffellsd #nd burnt area bul of tha 6000

rhizomes planted. only 2000 rhzomes were loond
eztablisheg

Gwelior : Bamboo hag been Iried 8z one of the
speqies for ravine reclamation: in Chambal sreas.
The bamboo seedlings were plantead in first quar-
lgr of this cenfury at Barhi near Bhind. Their
grawth was founa 1o be poor,

Bembusa sruncinacea (Kateng Bens)

Thiz bamboo species wag Irled on & smail
scfple in oa few fyvourable locanties: of the
Gtale. In Belaghal, i wag planted in Pandratola
Block of Morh Bafaghat Division betwaen 187377
In & short pericd of about 7 years. the plantation

staried yielding marketable culms: The wvigorous

bamboop clumps of ihis species are slill found in
thia gred. Bembuss arundinecea was alsa (red n
South Mandia and Soulh Seoni Divisions betwesn
1877 10 1090 bul nt much ‘suceess could be
pehieved, Bmall sosle planiations of this -Species
were also riaised In Chhindwara, Bilaspur, South
Reipur and Sagar Divisions  but all thase ellors
did nol yield resulls L‘-Dm-pﬂlﬂ.blﬂ 1o thise obtained
in Pandratola Blook of MNodh Bsisghai Oivision.

From the ebove expanence, i1 s observed thai
vanoia methods viz, direct sead sowing. pianting
al spedlings #na ollsel or rhizome planting. have
been used In raiging Bambog plantafions, How-
ever, excepl in few cases, prolongen dry spell has
bteen found IrEwE_pl::-rr..‘:'"lI:rIEl far the failure of planta-
lons, Direct seed sawing ang rhizome  planting
have Invanab'y been found to fall unless tharme is
sufficient  moisture’ available to the planls = Seod-
fings have besn found swioble provided care
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iz taken to aliow seedlings develop proper size
rhizomes.

Experniments 1o determine the Groumstances
under which thae (atent bud from the rhizome
throws out an indepeandent ahg vigorous: shootl.
indigatag thal while taking out seedlings. care must
be ‘takan 19 protect the rhizome beds,  Ressarch
evidepca indicales that the dug ouy rhizomes, when
exposed o mild sun, give satisfaciory survival
Mulching of one year old ftranapianted seediings
in November - December gave  Good results. It s
exparienced that smalier seedlings with under
developed rhizomea give pobr resuelis,

3.0 PREVALENT PRACTICES

The Bamboo nursery and plantalion. praclices
in warioug diviziong of the Siste are not  uni-
form. In some places, the seeds -are sown In nur-
sery beds in the manths of August-September and
when Seediings are 45 cm in heighl, thay are
pricked out in gussetled polylherne bags of
25cm x 15cm size, and of 150 gauge. Next year by
the commencemen! of the . rains. they atlain a
heighl of about 50 cm and are planied oul in pits
of 45cm” al a spacing of 4m-x &m, Thus, the mor-
sery =tock used for planting in the field In this
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case is about B-0 monthg old, In other cAses. when
prantplion  largels ére communicated af the fag:
end of the financial year, the seeds are procured
from unknown sources, These seeds are normatly
of poar germination characteristics The seeds are
sown elther directly In polythene bags Or in nursary
beds in late summer, These seedlings are pricked
oul in early June ang are then planted In the
fiid during fains n -July  Somebmes. the planis

‘atiain & height of 3060 cm in nursery beds by

July ang thesas seedlings are direcily taken out
for plantation in figid. Since the rhizomeas are  of
practically neglighie size, the planis alter rains oo
not zurvive. At some places, fhe rhizomes are
extracted Irom natural forests @nd are transplan-
ted in the polylhone bags in April-May. The shoots
are generslly chopped-olt befere transpldanting.
The bamboo rhizomes in  polythens bags send
gfout  shoots, 50-80 cm high by July and these
potted  planis ars- subseguently planted in the
field.

Sowing bamboo seesds in nursery beds and
pricking out the geadlings in polythene bags are
unifermly  followed in most of the divisions  with
variation in the pencd betwean traneplanting and
actual planting. Direct sowing In polythene bags



wilh & view 1o reduce the cosl in pricking process,
has not been reporied favourably. Gussetled type
pofythene bags are geneérally nor  insisted  opon.
There haAs Blao been subsianbipl variation 0 the
sizge 0f polythens bags. These varalions range
fram Wemx 15cm o 20om x I0cm,  mostly
because the polythene bags ol prescribed size
are generally not availaDie &t the bme of trans
pianting. Somatimes, the cost embargo in raising
plantslions. compels the Foresters 1o reduce the
Bize of bags.

Pil planting and spacing have also been guite
varigble from ane forest divieion to other. At
some places, smallér pit size of 30 cm’ i sdopted,
mainly to-ecopomirzg the expenditure At other
plates, the pits of 45 cm* are dug up, Normally,
vary little consideration is  phid o the effect of
the age of plants, gize of polythens bags. thizoms
davelopment, pit size. soil working eic., on the
survival and growth of plants in the fisld Similarly,
the Impact of dilferen) espacements (4m x 4m,
sm-x §m and &m x 6m) is generally nol backed
by research experience. as lo what extent a parti-
cular spacing Is responsible for the overall site
productivity

In wiew of the variability in practices and their

uncertain resulls isurvival and growth), thers is a
strong case o standardise nursery, plantation

‘ang tending techniques- o efisure success and

economise  the cost of formation and  maints-

NANCH ui Bamboo plantations, To alect desirable

economy,  he  Tollowing  principles need o be

followed -

i1} Reduction in nursery pericd by manipulating
growth condifions and standardizing -size of
piantable sesdlings

i2} Aeduction In nursery size to aflacl economy
in labour chargas.

i3} Creation of rhizoma banks.

(4] Adoption of mechanical means al nursery and
plantation stage, where fn&sjhia

{8} General epcongomy 0 Individual  oparalions.
such ag spacemenl of fence posts and number
of stranda in fencing. i,

The stapdardizalons, now laid down in this
pamphlet, Rre to serve as: puidelines for success
ful raising ol bambaa plantaticns. Logal maodifica-
tiona of minor nature, if found obhligatary. may be
adopted in  consultation  with the Director
Slate Foresl Resesrch ‘mshilote, Jabalpur. M P.
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40 STANDARDISED BAMBOO NURSERY AND

PLANTATION FRACTICES
4.01 B=mboo specleg o be used :

Ecanaomically Important boamboo species
QCoUTnng na1uralhl,r in the E-tg&[E Zra  ‘Bans
(Dendrocstamus siriclus) and "Katangbans (Bame-
busa ¢rundinaceat Female bamboo  (Bambusa

vulgarisi is anolher (avourie species grown by
prople. in their -homasteads, particularly in the
eastermn pert of the Siate (Surguja. Bastar elc))

Bamrbusa sruncinacea s very exacking in ils
rEquirensent for site, 501l and sub=soil  moisture,
it flourishas only ¢n deep aliuvial soils along main
zireams. Such siles are axtramely limited in extanl
gna-il s unlikely that exiensive plantallans of this
BPeCies ©can ever be reised In the State. This Is
parlicuiarly =4, Dacauss sites amenable
Bemwbuza srundinacea are also agually nigh gua-
lity nites for Dendrocelamus strictus. Accordingly
no slandardization s attempted far this  species,
Bebusa vulgaris, though extensively planted in
homesteads by people. has nol wet entered in
forestry plantations, W has a great potential  for
r#ising plantabions,  because-of its preference Lo
flourish on heayy solls, anaining luxuriant growth,

[

being nof thorny and farming comparalivaly open
clumps. which are: e=sy o work.  Experiments
conducted by Siate Forest Research Instituie have
ghown that uniike cther bamboos. this spacies 5
capahle of producing Kerag throughout the year
undar Irrigatad conditions. Whare zesd availabi-
lify 45 & celinite limikstion, Bambusa vulgarig 13
praferable, as 4 can successlully be propagated
by culm cutlings,

By Ffar, the mast economic bamboo  species,
which = prassnily  plamed  extensively and is
likely 10 be planied more 8a In future. is
Dendrocs#lamug sirictug The siandsrdizations - of
nursery, piantation and tending techriques of fhis
gpecies have: herafore, boen given in this pamgh-
lat

4.02 Prepsreticn of Plentatlon Project :

Projeet  report for bamboo planigiion  shoold
be drawn dp at leasl ong year in agvance by a
Forast Rznger, These reports should invarably ©e
got Inspected by Asstt. conservators of Foresis
and ol by the Divisional Foresi Officers, Thess
reports would provide background infermation af
the ile and at the same time help the suparvising
and executing officials to make provisions for



vanoks items. well in advance s that each opers-
tion ts timely execuied Proforma for prépanng
plantalicn projact has heen given os Annaxure 1.

4.03 Bamboo Seed Coliecllon ang Supplies :

The racognized method of raising plantations
of Dendrocziamus strictus iz to plant oul sizeable
nursery seediings, Accordingly, an ensured supply
of viablg seeds iz p pre-reguisite for the continued
plantation forestry of this species.

Thara :are axlensiva [Eboul 18000 sq Emoin
M.P. and S8.000 sa km in the Country) natural
stands of Dencrocalamus siriclus. Flowering and
geading, n ana lorm or the othar, are  anfiual

Table 1 : Past records of gregarious flowaring of
Bamboo in M.P.

Mame of the Year of gregarous  Average flowesr-

Division flowaring ing interval in
Y EATE
1 2 3
Seoni 1821-23, 1938, 196265 205
South Seognl 102228, 1BE2G5 Boams 6
be paisl

fealures. Sporadic flowanng of ndividijal  clymp
iz generally common everywhere, excepl in vary
meost _m::ai'rrles. Crreganous llowenng occurs only
occasiondlly. It is likefy thal in due course. when
bamboo planiations of varioug seed solirces and
lorming 2 long age series, are extensively raised,
gragarious fowanng of this species may be predic-
ted I various  plantations with  fair -amount  of
agcuracy. & that ime. annusgl seed collechon may
be organized with greater certainty, Even il we ook
into the olg records of varlous bamboo  forestn
of tha State, the pheromenon of gregsriocus o
wering has bean tiking place &t a delinite inerval
ol 3540 vears: The records collected from warnouws
lorest divisions of (he State ara given m Table 1

Morth Secnl 195884 —_
Moarih-
Balagial 191617, 198567 R —
South-
Balaghat 1816-17. 196364 -—
Sonnth-
Mandia 1890-1900, 1821, 21
T8, 158364
Maorth-
Manaia 193037, 19ES€Y ==



Mame of the
Dhivision

Year of gregarious
flowsring

Average Hower
ing Intaryal in

YBArS

s

Jabakpur

Bitaspur
Morth-
Binspur
Sagar

Morth-
khandwa
South-
Kheandwa
karth-
Bestul

South-
Bt

1030-38 ipartial), 1055

(partialy, 1967-70 (partial)

G274
1860-61

1060-61

1960-61, 198064,
(1961-64)
190910, 1954-62

180810, 1854-56

1940-42 ipartial in 1850,

1867-68

140-42 (partal in 19500,
1867-68 (Some ranges
in 1950}

Hoshangabad 1948

Hardn

198051, 194243,
187677

a4

Raigarh
E&st-

Raipur
Gouth Baeatar
Ckar

Rewa

Wast Sidh|
East Karker
Korea
Jashpur
Sheopur
Ciwalior

I ndare
Jhabus
East Sidhi

Dewas
Chhatarpur

Damich
South-
Raipur
Raisen
Shivpuri
Rajmandgaon

1945 (pamial in 1954

1024, 198082

1948, BO-H1, 1857-60
1961

1982

1935

1965-68

1840

19&0-63

Ma mentian in the W.P.

Mo W.C. in the W.P.
Mo W.C.in the WP
No mentiom in the W.P.
Mo recaord - avallabie
S par WP,

Mea record &8s per W.E
Mo record avallabbe
as par WP

do—

Mo mention in the W.P.
—do—

—doe—

G. flowaning Nol seen
in the past &5 per

¥, Plan

| 1 BE

| LT B

| 111



Mame of the Year of gregarious - Average lower:
Drivisian Nawering ing intervil in
WESFE
1 2 3

East

Chhindwara  MNo record 83 per WP, —

Waest

Chhindwara e —

MHarsinghpur Eporadic fiowerng in @ —
188182

Marih-

Shahdol Sporadic Nowering hag —
been common as par
WP,

Marth

Surguja Sporadic Nowearing was —
observad In |953-60

Wl

Bastar Partial & sporadic —
Aowenng ooturred
during 198062 andg
1976-78

Surguia Sporadic Nowaring was —

obsdrvad In 19:5'5-5[}

The following instructions would be usetul tos

the liald stan .

{13

All -bamboo seeds produced. in tha Siale
should. as lar as possible, be collecled fully
and timely even if such s collection is- nol
necessary for ralsing bamboo plantations if the
Siate. Surplus  collechions gan aasily
be - disposed off at handsome prige  through
Bireclor, SFAR L The prevailing market price
for good quality bamboo seeds (having a ger-
minaticn of BO per cent and more) varies from
R, 4060 /kg. In case of gregrrioug flowering.
depending upon the exient of flowering
Gid  bambdo forests, . on-&n aversge about
100150 yonnes of bambop Seeds can be
collected from a23ch divsion and this guan-
tity of bamboo seads can easlly provide an
annual revenue of 40 to G0 lakhs of PR
The experiment on seed production  carned
guj in Barhi Range of Jabalpur Division and
in Umaria Divison of Shabdpel Distocl gave
the follpwingresults (Table 21



Teb'e 2 ; Assessmen! of flowering. and seed production

MNamie of Lagation Total no,  Mean no. Mean L, clumpe  Average Avarage

Divizion of clumps of culms poripharny T sead EmRd
per per clump of clump ed production  produchion
Fraciare fom) per clumg  tonnes ha

ki
1. Umara Compit-418 353 1120 25252 2300 a0a0 1.500
2. Morth Comptt-422 9 1810 4185 BE-74 233 0,833
Shahdaol
3. Jstalpur Barhi Range 216 1430 82,30 8930 2.50 1.020
(2} Bamboo seed coliection should be made with 131 Sparadic Aowering usunily gosg unnohiced and

10

husk on. It helps In preserving viability of seed.
Thia hoas besn ascértained from experiments
conducted of bambép seeds of Shahdol. Uma-
fa and Sidhl in 1985 (Table 3). Bamboo seads
coliected with hisk on from Shahdol gave s
maaFn  germinaton  percentdgs ol 89100 &8s
ageinst 555 per cant without husk. In case
of saeds from Umania lorgsts, the sesds with
hissk on gave the mean germination of BA.GD
against 80004, In seeds without husk. Bam-
bog seeds from Sidhl Division also gave batiar
germination per cent with husk en (8485
than the seegs withcot husk (7700000, Thase
results- have beegn tabulated in Table 3

&y

By
Gy
ik

sedd Is mostly wasted, To ensure full coliec-
tion of - seed from sporadic fowering, 1he
Divisional  Forest Officers should obtain e
porty o ihis effect from  Ranges during  the
firgt fordnight of December each year, and
organise  bmely ful]  collection of seeds
By early May, they should intimate the Dirgc-
tar, 85, F. R |, Jabalpur as fellews

Mo: of clumps flowsred by individugl Besis
and Ranges

Quartity of seed oollécted,

Cluantity 'of seed required for local use
Surplus - gquantilty of sesd - available for trans-
fer to SFRI, Jabalpur.



(4} Gregaricus bambog

Howering in & locably
spreads aver a number of years and genarally
extones in lhe form of wavea, As soon as
gregaricus bambog flowering is noficed in 2ny
locality, the D, F.O. will immediately inform
tha: Director, SFRL with full detaifs of obsera.
tions and map of tha &rea Collection of sesd
from gregarious Bowerng will then be orga-

{30

nised by concerned Divisional Foresy Officérs
endar the guidance Irom Stale Forest Aesearch
In=titute, Jabaipur

Divisional Foresl Officers having ne or inade-
quate stock of bamboo sseds, should: place
their indents with the Director, S F R |, and
well ir advance of the sctual réguiremant.

Table 3 : Comparztive germination capacity ¢f husked and witroul.husk Bamboo seeds.

f‘;.‘r-q.l.-lﬁresj Timeg of Comparstve germination par cent
vl sion collection Date-of with without
Bowing husk bk
1 Ehah_dut March 1885 21385 @400 a@1.ac
17.4.85 BE500 53.00
18.4.85 9. E5.00
20485 BA.00 &1.00
2585 8200 BE.00
- 14.5.85 82.00 TE.00
148 55 8400 88,00
Masn 91.00 oy =g
2. Umaria March-April 1985 21385 ar.on 7200
8.4 85 B3 8E.00
Mean Ba.00 &0 .00
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3 Sahi Mareh 1985

(@} DFOgs should not oblain bamboo seed sup-
plieg directly from oufzide the Siste, Bamboo
geed from many dry loca'ties produces anly
bushy clumps with swilchy culms, which do
not yield commerginl bamboos

404 Bemboo Seed Storage

About 30,000 bamboo Seeds weiah a kilogram,
Freshly collected seeds have g viability between
ED 1o 80 per cenf. Wih passage of iima, ihe
viability decreases gradually, However, when the
sesds are kepl in airtight containers and stored
in cool places; the seed viabilly = enchanced.
The  expanments conducted on seeds stored  in
polythene bags gave germinalion of 7580 per cent
aven after 310 monthe of collection, Bamboo sesd
shoulg be collected with husk on, forsign matler
ramoved carefully end thorcughly dried In sun.
It such sedd & propefly stored, it keeps up viabi-
lity for a maximum period of lwo yedrs, Biorage
poeripd may be prolonged under cold  storage.

12

205.85 8A.00 TA.00

o785 75.00 71.00
12.7.85 91.00 42 .04
Mean 84,66 700

Commaercial eold sloranes are generally  inopera-
thie from about Movamber to February esch year
Accordingly, it |s not possible to make use of this
Facillty. It is ‘desirable and economically leasibio
for the f{oresi deparment o have its  own
cold storage for Keeping the seeds of bamboo and
other tree species known tg have shorter wviability
period,

Bamboo seed |5 destroyed mainly by insacis
and  rats. To ward off this: damage, the  [ollowing
allernativa may be irned .

3] Seed should be stored in mictight sealed
drums Kepl in 8 cool placy, To preven! ingect
damage, cotion soaked in ED.CT. (Ethyl digh-
ioride carbon tefra-chloride) may ba plaged
inside. It is volatile and about | kg of this
chemijcal i sulhicient for abouf 4 quintals of
sepd, Sulphag tablets gzed: in sloring  grans
can also be used for this purpcse.



thl Seed should be stored In gunny begs. The
pags- should be placed one over the  other,
alter profusaly dusting with 10 per cent B.H.C.
or DID.T. powder. The room should aiso  ba
dusied and all outlets plugoed o prevent
entry of rafls, There is comparatively more 10ss
of wviability when seeds are siored 0 gunmy
bags.

el Vacuum storage. I such facilities are locally
avarlable, may a'so be used,

4.05 Vegelalive Proppgstion Material -

Culm-cuttings of Dendrocalamus strictus do not
denvelon. rodts  and ahodts  (exoept with  ocerain
hormomesk Thay should pot be tried

Rhizome  planting with a8 large culm  portion,
has occagiondlly proved successiul, Mors often
thiey  fail compbetaly It s difficelt o distinguish
sUTviving but gormant rhizomes from the deapd
angs, In bemboo lomesis, whera forest fires annually
occur, the surface rhzomes are mosily degd. |t s,
therefore, suggested. thal rhizomes extracted from
naturdl forests ehould not be used for plantation
wnrk.

410 BAMBOO NURSERIES :
Only permanant tamboo nursery Irhizamea bank)

should be mainlained.  Temporafy —nurseries.
psually involve colossal wistage due oo lax siper-
viglon, ang should not bé established,

411 Sire of Mursery :

Creation of a nursery §s In relafion 1o the plan-
ting. siles &nd its se precizaly cormelalod  with
the number of sSesolings which are expecled
annually fram (L for planling out, Nurseries are.
therefore. cnaracterizea by the number of mnd!lngs
which thay are expected o produce annuatly, such
&z, S-lakh nursery, 8-lakh nursary, 10-akh nursery.
ele_For the produclion of 8 specilic number of sead-
lings. the size of @ nursery can be precissly cal
culated, consldering the spece required for germi-
nation beds -and storage beds fo lodge polythene
bagged plants. The space so calculated may be
doubled for the nursery size. to-accomodate for
water channels, patha, nursery structure like shed
for pump, seded and 100l store, mesidentlal accomo-
dation for nursery guard, labour shed, occcasionally
an inepeclion:nut efc., and space required for
surplus seadling stogx 1o cammy over to The Bnsuing
planting out season. Nursery space, in excess of
thiz requirement, i not only wasteful bul mso
inwclves expenditure of non-productive nature.
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412 MNumber and Locatlon of Nurseries :

For The assignad planting srea of a rEnge, the
number of nAursends should be so decided thal
tha targetted annual planting #rea is divided in
such-a manner thal each sub-area lies within an
egonomic  radius  from the individual proposed
nursenes. For each nursery, therpfore,  definite
areas by eomparimeénts or blocks should be
assigned for anneal planting. Thus, a  minimam
number of permanent nurseries for each range is
fived. If the planting area of a range s small,
mare than cne renge may be conaidered, at &
lime: far such planning.

413 Mursery Site :

Dftert the nursery Site is selected In juxta:
position of ‘headquarters of the subordinate staff,
This invariably results in false economy because
ol the poor site for nursery, A& permanent nur-
sefy Site must conform to the following Specilica-
lions !
fa) There must be a prerennial natural source of

water,  Al=matively, adeguate water supply

should be avallable from camals, tanks tube-
walls, prdinany waily, slc

i)y The tarmin shoild ba Hat or slightly slaping.
On sloping ground. terraced bads along the
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contour &fe necessany io be made

it Mursery soil-should be alluvial to loamy and
deep (nct leks than B0 om in depgthl,  Thers
must not be large proportion of pebbles and
stones. Heavy clay sols and light sandy soils
shoulg b= avoided,

1dy There should be na salt accumuiation in 1o
sail

fel It must remain conveniently located for supply
of zeedlings o assigned plantation areas and
for effective supervision by assigned stafl

414 Germination Beds :

The standard size of germmation bed s
10m x 1.25m, In each nursery season. the germing.
ticn bed will Be dug up 9 a depth of 80 cm from
Ihie grovnd level The dug oul sarth will be clean-
ad of roofs amd stones. and thoroughly  mixed
with adequate quantity of decayed Ffarmysrd
manure ang refilleg in the bad in such a way
that: & sunken bed of 15 em depth s lormed.
Ralsed beds wih the provision aof irrigation
through side channels wowu'd FRBeiliiats propdr
gevelopmen! ol roolshoot ratio, The fatterone
hazs bzen exparimentad to provide Datior resulls

415 Polythens Bags as Plant Containers :
Only potted sesdlings of bamboo will be us=d



for planting oul. Only polythens bags will be used

a3 plant containgrs: The specifications for  such

polylhens bBags are as follows

e} The polythene sheet used will be of 150 gauge
Thinner sheets decay within a few months m
the mursery and Cause immense loss of sedd-
lings, Gauge of fhe polythene sheet of
bags received shou'd be oarelully determined
and tha fixed standard guarantesd, |t (& often
risky 1o belleve a caommerclal sopplier Tor
the prescribed gauge

ih} Mo gussetied polytheng bags will be  usied
They involve more cost without commensurate
advanaga. Az the individual polythene bagged
plants are notl required to stand  indefifitely
in the nursery, gussoited palythens bags are
of no advantage.

(el The slandardised polylhena bag sizeig 97 K&
(2286 ¥ 1524 om. b when flat, A much smaller

size is equally sdvanisgecus, but manipulaétion
by any reduction in size will awail research
results

idy FPunch-holes for the intake of water and
drainage ara o no detinile advantage, Poly-
thane  Bags, withoul punche-holos, sheuld  be
obtained, Prick-holes should be provided
locally. For this purpose, 20 to 25 bags are
taken togethar and prick-holes gre made  with
a sharp nail, Aboul 20 sech pricks. within
the lower 2.3 rds of the bag lencth. are suffi-
cianl.

416 Soll-Fill or Polting Mixiurs in Polythens Bags:

Polting mixture consists of a2l and  farmyard
miinure. The soil 1o be used, should be thoroughly
dried up &nd beaten 1o a fine fexture: Al extras
neous materal of stonss and roots should be
removed by sieving, The larmyard manurs 10 be

Table 4 : Proportion of various ingredienls ol pofling mixture,

Mursery Sail Imparted Soil _Fﬂl'mfﬂfd IS
Alluwial or
Leamy Sl 3 il ; 1
Clayey Soil a Sand 1 . 1
Sandy Soil 3 St 1 i 1
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wead. should be thoroughly decayed and well
drigd up. Itshouid alss be beaten lo'a  fine tax-
fure. Mixing of soil and farmyard manure should
ba very thorough and intimate. Tha proportions
lo be usad B, as given in Table 4.

The polvihene -bags should pe lilled up  with
parlactly diy potting mixturg. For quick filllng of
bags. & suitable &ized scobp with hollow handie to
pass the polythene bags, miy be uged. The hel-
low circuldar metallic portion should be inserted In
polythene baga and the other end of sScoop should
be pressed in the Storeg potling mixture to allow
fill the bags of soil mixture 8t ease. This saves
time and money, |1 has Deen assessed thal In
comparison o hand Niling, the usa of light waight
metidllic scoop reduces time and expendifure by
60-75 per cent. Polling  mixture -should be
thoraughly packed in each bag right upio the
brim

Sowing In Germination Beds :

Sowings in germination beds shoulg be done
during Septéember ; October. Broddcast sowing Is
Banned. Only drill sowing should be doens.  Drills
should be 5 cm @part, and should run along the
width of the bed. For making drifls in germina-
tion beds, a lrame, having strips. 5 om apar,
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may be used. It may be prassed lightly in worked-
up and levelled soil of the bed Sead with husk
on s sown in drilla. About one kg of such sesd
goes 1o & standard bed,

After sowing, the ssed i cowvered lightly with
fing =gil. The thickness of this zoil cover should
not be  more than twice (he thickness of the de-
husked seed The entire Bed Is fhan lightly
covered with straw -and profussiy waterad with a
fing rose can. Such a watering is confinued, 2to 3
times g day. lll germination commences wilthin
about 10 days Thereafter, watering is limited  to
twice a cay. Al sach watering. care 18 necessary
o ensure. that there I no Irée accumulation of
water in lhe bed, Stmilady, bed s nol oversalura-
e with water, =0 a3 1o cause even Incipent water-
togging.. When sufficient number of Bseds have
germinaied and drill lines sppear fairly stooked
with voung seedlings, the straw cover should be
removed, and walerng continued as  befors.
Depending on the viability of bamboo seed used,
G000 to 10000 ssediings can be abtaingd Wom &
standard germination bed.

Pricking-out in Polythene Bags
The seediings showid e prcked ol and
transplanted in polythene bags. when they are



about 7 om In heght. in germipation beds. The
best resulle are achieved H pricking out is cam-
pleted before November end. Pricked owt sesd
lings should be wotered ang  weeded reqularly.
NPK mixture may be given 1o seedlings when
they arg welkastablished in the bags [t 5 neces-

-#ary lo. ensure Ihat no incipient wateslogging s

causSEd within polythene bags and in beds where
such bags are stored, Thay should always remain
free from siagnating water

The germination bed is thoroughly scaked with
water before the pricking oul operation commen-
ces. Similarly, polythene bags are  profusaly
watored to makes the entire sailfill jully saturated
with water, Bamboo splits are used in lifting seed-
lings from germinalion beds and transplanting
in polythese bags. Only sizesbie seadlings  are
pricked oul angd fransplanted in polythens bags
The undersized seedlings are |eft in tha garmina-
tion bed and waltering 15 eonlinued in Usual man-
ner Uil they grow to standard size for pricking
oul

Often, ihe shoot of the prcked-oul seedling
dries wp bul s0on new and vigorocwes shools arise
with the establishment of the seediing in the paiy.
thene bag. Each subsequent shoot is taller and

thicker than the previous ane

417 Polythens Bag Siorage Beds :

Standard size of polythens hag starage bed |8
11 ® 126m.

Depending on  1he availability of water and
logal converience;, Ihe polylhents bog storage
beds may be of two types

{A) Sutface Beds ; Four slreng pegs are driven
in the ground to define the four cormers of  the
bed, and fo these pegs, wire or thin bamboos are
tied 1o define the limits of the bed and to provide
support lo polythene bBags to be kept in the ted,
Watering is done with rose-c#n, Sprinkler or a
rubber-lube connected with main walarplpe

{B) Sunkeén Beds : Beds of 11.25m x 1.50m are
markad on tha ground. #nd @re dug up o A
depth of 40 cm  The entire bed s, then, lined
with heayy clay soll to form the bed of standard
aire, e 11 m x 1.25 m, and & depth of 15 cm.
Alter storsge ol poelythene  bags in such beda,
walersing. 18- done by loog irrigalion, These beds
are connacied with each othar and the fayout of
[hir-sunken storage beds iz sich thai the sxoess
water of ong bed passes oh o the nexl bed, and
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finally cutside in the drainage channel Clay-lining
of the sunken storage beds maintalns e maist
surrcund and -a  humig atmosphers for-a - long
period. thereby ameliorating growth conditions
and cutting down the frequency of watenng.

In the ctorage beds, sticks ol 5 ta 8 om dis-
meter are placed as par the design giwven below,
to provide room for adequate growth, Instead
of wood-pieces, mud-structures may aisg be used.

00000

%

30

f0Oo00O000
=

Accordingly, ona stbndard storage bed will carry
1000 pokythene bags.

418 Direct Sowing in Pclythene Bags :
Direct-sowing in polythene bags s a  mych

I8

gafar and economical methad of reising bamboo
seedlings. This shauld be aimed pas a hinal stage
ol development, end evary elforl should be made
to populanse  thes practice amongst the stafl
Once the confidence is geined, 30wing i germi-
nation beds and pricking out in polythena bags
will ba abandoned,

Polythene bags should be neatly arranged in
storage beds ang profusely watered. In 2ach bag.
3 seeds shouwlg be sown al 3 cornars of a irans
gle of 2 to 3 gm gides, marked in the centra
of the soil swface in the bag The entire bad
ehould be covered lightly with straw and watering
done ag prescribed for individual type of slorage
Ded. As sotn as  germinplion 5 started and the
majarity of fhe bGags in 5 bed ara stocked with
voung seedlings, straw may be removed

For direct-sowmg v polythena bags, 1he
sawing should be done in Novamber. If there is
possibility of applying doses of chemical ferfili-
7ers, such sowings mey be delayed lo even Fel-
Flaty

I considerad nEdessary, surplus sesdlings in
& polythene bag may be clipped after retaining
tha apnp which s best developéd and is vigorous
in growlh,



418 Testing of Germinative Capacity of Available
Bamhoo Seed Lot :

Freshly collected bambto seeds have a gor-
minative capbcity of oveér 80 per cenl With slo-
rége. tnrs: germinalive capacity 13 lowered down,
and. depending on ike type of S88d  storage
acoptec, tha garminative capacily may range from
aboutl B0 Lo 70 pEr cent.

Foar dirﬂ:l‘-sﬁwing in  polythene  bags, it s
gsgential thal the seed used is of a high germina
tive capecity. Alemalively il Iz preferable io sow
seed 0 gemmination beds and prick ssedlings in
palythene bags.

Belare |sunching mass Sowings |n  nursery,
it is dasswrable thal testsowings 6re: made fo
delerming germipalive éa:pm:lt:,r of sead avallable
in hard, and to manipulate rate of sowing in ger-
mination beds 1o avall Wl crop of seediings for
pricking out. Direcl-sowing in polythene baga
should be done only when the test-sowimg indi-
caleg a germinalive capacity of 81 l@ast B0 per canl.
Bamboo seads, whioh are supplied by 5isla Forest
Research Instiiute, are fested End Tha parmina-
tive ‘capacity of such seeds is generally more than
Bl per cenl, Accordingly. re-testing is nol meces.

420 Watering :

Whate waterlifiing 4 necossary, diasel or
electrical pumps should be proviced. Bringing of
walar from the liftipump to the nursery should be
through galvanised pipes of 5 1o 8 om diameter,
Within the nursery. o water storage tank may be
constructed ot a commanding point from where
waler may be provided 1o the enlire nursary
throwgh gravitztional lorce, Galvenised pipes ame
nat necessary for spreading water, They become
necessary only with the sprinklers, Masonry chan-
nels showld, generally. suffice. 1t is more prefirs-
bls o heve channels of clay and tha outside of
asuch channals bs slocked With dook. grass
(Cynodon dectylom), Wnerg water resources are
limited angd Hood irrigatien of bedg is nol possibla,
sprinklers may be installed. Sprinkiera are alsa

advantagecus m even spreading of water and
ocreating @ humid atmosphera lor @dccelerated
growth,

Germinaticn beds should be walersd with &
fine rose-can. Two fo thres walerings may be
done per day Ul the goerminalion commencas
Thereafter, only ang to two walernngs per day arg
enough, Reguiation of watéring at this  siage s
vary essential If watering is unduly delayed, 1he
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plants retard in growth and may ovén die Extcess
walering cauzes damgaing. off

Fricking out in polythens bags should be done
only when the plants dre fhoraughly watered and

na free water has acoumulated in them. After prick.

ing out, the bags should be watered once a day
tor 15 days by spraying. The pricked-oul shool
gengrally dies bul soon now shoolz appear and
cantinue 16 develop, This marks the establishmem
of the seedling in the polythene bag. The (re
quency of watering in storage beds, afer the
aa&ﬂrmqs have established in  polythene  bags,
should be as follows .

Surface Storage Beds

By spraying twice a day
Sunken Storage Beds

By Flocd Irfrigation.

Onca  n fogr  days.
during winber.
Dnca  im, two  days,

during summer

421 Shading :

Artificial -shade i not required &t any stage
excepl  slfaw cover on  germendlion beds  and
diractly-sown polythene bags (ilF the germination
COMMEenCas

Tall trees of Eucalyptus ang Su-babiul — widely
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Bpacad in the nurseny, are: advantagecus. Trees of
ofhar species may dlso be retained but It thedir
crovwns arg oo largs and thick wilth foliage, they
should be heawly lopped belore the nursery
perigd stars incihe annual gycle

For propsr growlh of bamboo - seadlings,
migximum sunplighl i% necessary, onge tha seed-
lings are established in polythene bags. Waler and
nutrignts should oot be limiting factors, Under full
sun. proper regulation of watéring ta essential

422 Lifting ol Polythene Begs angd Changing
Storage Beds :

Thig gperation i3 generally carritgg out o pre-
vent roots bursting through polythene bags and
entaring  greund, &nd alsa fo provide some son
of rogotpranning to induce  proliferation  of
flingr roots. Thig is, Rowewved, nol nacessary for
bamboo seediings. ang should generally be avond-
e, Mo definite  advantage accrues 1o graming-
oious plents, and on the contrary, polythene bags
are badly damaged to hold on the plant and 1o
carry it 1o planting site. || may be resorted 1o enly
wherg It s  absolutely essenlial due 10 local
CircUmstances




4.23 Use of Chemical Ferlilizers in Mursery :

Whenevar i1 45 desirable o reduce the nur-
sery pafipd orto obtain plantable sired seedlings
during & shorl pened for planting -owl, pesbn
should be made to provide proluse watering.
coupled with ample sunlight and frequent doaea
of uréa, About 2 per cent ured solution may be
spread on Seedlings. once they have esiabiished
in palythena bags. and this dose may be repaated
al o monthly inesval, il possibiity ol having
plantable-zized seedlings- by plapting-out  dete
could be forecasted,

§24 Use of Pesticides n Nursery ;

In nurserias, wherp termite damage is Ierran,
Trumer 106G powder may be mixed 0 poiting mix-
luré of polythene bag at the rale of 5 10 10 gm
per bag. '

Gamping-ofl and pathological wiling ara
comman in Bamboo nursery. In damping off, while
the entire shoot! portion may Bppear  heoalihy,
pathogen att&cks the cellar zone and g= &8 resull, the
shoots fall down, This i also callsd the foot-iool
In Pahological willing, Ihe causalive organisme
mey be Fusarium, Macrophomina Cephalosporium
gle, The ool portions dre attacked in this digease

and gs a resull, the enlire plant dpes up Broad-
spectrum fungrcides such ag 02 per cant Dithane
ME5 01 per-cent Bavisiem soluticn ara used for
sall Erenching. These fungicides should be ussd
E5 preveniive measures DeEchuse Once ke plants
are nfecled by (Mese fungh the revival  thee agh
treatment 18 ralther diffioul

430 RHIZOME BANK — A NEW TECHNIGQUE
" FOR RAISING LARGE SCALE BAMBOO
PLANTING STOCK

Regular avatinbilily of Bemboo sead s noy g5
sured Gregarious flowenng yields huge guantity
of sead  which is much in esgeéss of the planned
apnual reguiramant. This hugs bamboo sead sfock
can @lso not be atored for a long time as ita viabi-
ity reduces with glorage period; Allér one year of
storage, the germinalive capac:ily drops down from
more  than B per cent in freshly collected  =eed
1o lg=ss than &) per E_EI'H in soed siorad for a pariod
al one vyear or 50, H the =eed s stored (or
18 monthe: fo 2 yarrs, the viability is further redu-
ced 1o less than 10 per conl ond after this period.
the seeds Tad o geErmineia.

Storage of huge steck ol bamboo-seed 5 B30
not possible B2 not many well equippad godowns
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are availabla with Forest Depantment. Cold storage
would  not be feasible on dccount ol non-
avintabilty of fund and lack of stonng facility los
this product. Damage in storage due 10 rals 15 also
engrmous. and, therefore. most useful methoed of
ubifizing the huge bambog seed steck s 1o sow it
in vacanl lands in the nursery lo serve as planting
slock for 3.5 years perod. This method of utihzing
Bamboo seeds has been exporimented at State
Forest Research 'nstitute, Jabalpur, |n this method,
instaad of bamboo seedling, s rhizome is  used
for planbing. Such amea are callad Bamboo
rhizome banks,

In this practice, the aréa s thoroughly ploughed
ang fenced The ridges, 15-20 om, high are made
al an eapacement of 1530 cm depending upon
the period for which the stock s proposed o be
used, If the whole stock is W0 be liqguidateg in
12 years, the ndge spacing of 1520 cm 15 quile
mlright, Bul if the stock is intenided 1o be udad for

B Aumber ol years. a wider spacing of say 20-30

em may be cesirable 10 encourags betteér rhizome
development. The geads are cown along ridges at
a distance of aboul 5 em all Blong the ricges
Aboil 1520 kg seeds would be sulficient for -ona
hectare. The sowings may be done af the and of
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Jung or with the onset of monsoon. Thiee weed-
ings and application of farm yard manure ensure
early rhizoma farmation. The normal expenditure
in préparing ona hectare sicck: ks as followa lon
the basis of expenments condusted al Research
cenlre, Jabaipur (SFRI -

&) Expenditure In Rs per hectare

i Praughing of the anea RAs 120000

li} Preparation of ridges Re. 425000
angd sowing of seed

il Wages for weedings, Rs. 1.736.00

walErings ic, e

Total Rs T.186.00

iB) 11 Totml plantable rizomes cbtained per hec-
tara : 334000
iy Cosl of each plantatls rhizoma RAs 0021

in third Yyear. 2ach running metre of ridge, of an-
everage. ylelds aboul 10 plantabie rhizomes, Ac-
cordingly. one hectare of such bamboo rhizome
bank thus yelds about 3.34.000 plantable rhizo-
mes and this Stock would be enough to raise
aboul 50 hectares o bamboo planiafions. The
shove-graund shool portion is chopped off leaving
aboul 30-45 cm stalk above collar level for the
convenience  of handling in transport and &actual




planting In felds  Survival ol this  planting
stock has bean lested in different edapho-climalic
fegions of Madnya Pradesh, Survival of more than
BO per canl has bean recorded. The surdival can
be enhanced if the damaged rhizomeas are. &limk-
naled from pianting.

Bamboao thirome banks ¢an also be managed
to tast for more thén one year For thia purposo
extraction ol rhizomes lram #ach clump can be
done fo cover only the year's requirement. Othear
rhizames can be |jeft 1o develop for extraction in
subsequent years

This technigue of creating bamboo  rhizome
banks can thus save: ot of expendilure  reguired
on nuesesy and polyihens bags, and cAn act as a
source of sustained supply of planling slock  for
3-5 years. The problem. of seed availabillly in [2an
yoarg and difficulty in s stordge in the years of
bumper production {gregarious floweringl can thus
be lackled offectively and mord purposeiully

431 Splitting of Bamboo Seedlings :

Excess geeds can glso ba- sown in the Sunken
germinalions beds.  Drill sowings a1 an  espace-
ment of 15 em are advantsgeous. The plaints: ame
alliowed 1o grow In beds Ul February In March,

they are individuafly dug out and split into & num-
ber of - seedlings: Each such ssedling has ofRe
shoot and a numbar of fresh 0oking rhizomes.
which may number from 2 1o 7. The shoots. il
undu'y lang, are ¢lipped above 45 cm. They are
pricked in standord - Sizge polythere bags -and
kept i storage  beds. Watenng g done in the
vsual manner and in due course, Lhey are réady
for planting.

In fulure. when bamboo seed collection from
plantations 15 organized n oa surer and firmer
mianner il would be desirabie that seed source of
each bamboo plantation raised 13 carefully record-
gd. It woulg alsp be necessary 1o mention i1 the
geed was from sporadic llowenng - or  gieganious
Howanng ares,

432 Trensport ol Bamboo Seedlings from Nurgery
o Planting Sito -

Transport of polvtRenebagged seediings from
fursary 1o planting site s a coylly operalion. apart
fram the fact that transpord vekicles are difficult
to obtain and misghandling of  seedlings during
transport may cause their death, A survey condue-
ted to mssess the losg of planling sfock  duripg
trangportalion has. revedled thal X5 per cenl of
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planting stotk is damaged on account of mis-hand-
ling. The lgss, when catoulated on State 12vel, works
out to a huge amount. Considering the  annaa|
targel ¢f abouwt 1.00 1akh hectares of plantalions
of various species requinng aboul 250 million
prants  rarsed  al an average cost of 125 million
fupges {Rs. 0.50 per plant). the loss. & 2 per cent
of the planting Stock works nul o 25 lakhs and
i B per oant loss-of planting stock works oul 1o
the Ioss of more than 2 lakhe ol rupees Suitable
sized craftes, mace of Un and cther light matarial,
can be wsed lo transport the plapts. from nursery
o planting site. MNaked shizomes from ‘rhizome-
banks™ loosely kepl in moist gunney bags, are
more convenient than whole slze petled plants for
Iranaposiation

Ta ward aff llkaffects of mig-hamdling  diring
trangport, i = necessary.  to  nsisp that
the polythene sheat used in making pclythens
bags is not thinner than 130 gauge,

The transport of seediings from the nursery o
planting sie should be arranged well before the
commencemsant  of rains, The seedlings may be
slored near the planting site whare soms water 13
available for two to three waterings, 1

likalihoed of difficulty n oblaining water, some
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arrapgement may be made n advance by prepar
ing low anicut, digging water-hole, ete, However,
il “rhizame-bank’ 18 available. the rhizomes can
ba extracted and fransported direclly for planting
out in the lields,

Watering should be stopped filtean days befare
the actual date of transporling. seedlings from
nursery to plning site. The seedings. thus.
acquire hardiness and polylhena bags with seed-
lings remain light for carriage with  |arger
number per ftruck-load, On arfival at  piantation
sita, they should apain be watered &t 10 days
interval till tha seedlings &re planted oul

440 BAMBOO PLANTATION SITES :

Deep, loamy or alluvial and well-drained soils
are tho bast lor growing bamboos, The minimum
standards of @ bambao plantation site are, as ol
lows:-
i1} Rolling or undulaling opoaraphy is preferab'e.

Desd flat areas having impeded drainage and

accumuiation of clayey soil should be avold-

ed.
12} Red muframy iweathated lateriles) or coarse-
texiured soil with a minimuin cepth- ol 30 om

15 toleraied but the growih is genesally poor,




Cnly
grow.

) Thare should be free surfsce draindge, &%
wall ‘as unimpeded sub-sol drainage

4] Sites  hawving sliff-clay or waterlogged soils
should be: aveided, .

(3) There should be no lron, clay orf kankar pan
within a depth of 45 om.

t6) Yellow wash soil. black or brown deposition

Teble 5 : Slie selection lor Bamboo plantations

[l guaity stands may be expecited (o

goils. sl shallow sols and eicesgbvely rocky
areas should be avoided

(Tt Skeslefal s0iis may suppant l gualily bamboo
stands. il moisture consernvation devices. are
provided

For selection of propas sites for bamboo plan-
tations, the imfarmation givan in Takls 5 would be
useful 1o all practising foresters

Eﬁﬂlaﬁ Climate Sail Tel:hnlqu-a
E \I'ulgh‘lp i1} Moist and seml-moisl Clday and other Without  [rrigation,  but
heavy-soils sGil wotking far molsture
tonsarvation necBsSsHENy.
() Semi-dry Clay-loam Fraguent irrigation -needad.
(21 Dry Heavy and loamy imgation  annually
aoifa thraughaut.
D, siriclus (1} Semi-dry Loamy and ligh Without irmigation.
gols
2y Dry [ — Withowt rrigalidn ol

B. mdlnm_a 'I'uilnhﬂ

mm'atuna consevaration
mEEELEr-HE ﬂBE-ESSET'g'

Ln;rn;.- sqilg aﬂ-ﬁng Without Ilr'luallnﬂ
watEr COurses,

with moist swk-aoi




441 Fencing :

Each nursery must be securedly fenced with
# barbed wire fenging, 8nd coupled with a |ives
hadge from inide. Tha wooden posts uszd shoufd
be stoul and  firmly  lixed in  the ground. They
should b al & spacement of 3 |0 4 maire, keep-
Ing tha wite well-siretched. Four thrands of wire
should be used, and their spacement from 1he
ground level should be 25 cm at first strand, 30 cm
balween first and secaong strapds: 40 cm diztance
patween Second and third and similar distance
betwsen 1hird and fourih strands, The seguance
gl fixing barbedwire strands are shown in Fig. 1.
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Segquancs o Harbed wine langing In planialioas
e

a very costly opera-

Fig: 1

Fencing of plamations s
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tion, yet 81 many places, no plantation can =ufr-
vive unless grazing is meticulously excluded by
ergoling an effective lence.

Fencing may ba ol trench-and-ridge icathe
proof trenches) or barbed wire. Cattle-proot tranch
fence iz easy to  provide s comparatively less
costly, and the cost of effsotive maintenance  is
aimos! pegligible. Barbedwire: lence iz very
costly, Dillicullies arise in procufing large quanti-

tiws: of barbed wire -slso. Subsequent mainta-
nance of barbed wire fencing, howeyer, i less
costly thaa the cattlegroof trench fencing

itrench-and-ridge), For the continued eflectiveness
of thess two lencings, appointment of a plantation
guard for a plantabon  wnit of 250 ha compact
block or-'a casual  daily labour for each unit of
about 100 hectares |s absolutely necessary. The
villagers have & tendency to lill up the trench and
make a way o take their caltle inside the plan-
tation area,

The order in which provision of fance o &n

individual plantation  aréa shoulg be doci-
ded upon, 15 as lollows
il Trepch-and-ridge  fencing  (cattle-proot

trénch) or stone-wall in ameas where [00se
stones are avalable on spot.



Teble 6 : Comparative economice of varicus fencing malerial.

Emnﬁm for 100 hectass

S N, Type ol fencing Cosl of Labour Total ex- Cost of
tencing chalges pendiiure fencing
material ' far 100 par e
hectares
A= Hs. Hs. Rs.
1. Elone-wall A an 4R000 52000 520.00

i Loose-stone. collgction of
stone as cosl ol matarial)

2. Trench-cum-Ridge — . ARI0D 4RT00 4R0.00
{Catite Proof Trenchasy !
3. Tronch-cum-Ridge —_ i AR0G0 BA000 3000
with Thom Ffencing 7 TR0
4. Trench-cum-Ridge — 48000 BOO0O 0000
with live hedge 7 12000
& Barbed-wire fencing G1B0O0D B0 BEED AOR.0g
8. Combination of Trench- fi1RO0 56000 117800 117800
cum-Ridge with barbed-
wire fenging
it Combination of trench-and-ridga and  live v} Combination ol trench-cum.ridge ant
hedge fancing. barbed-wire lecing.
iy Combination  of trench-cum-ridge and Comparative economios of varous fencing
thom-fencing. material hag Desn given in Table 6 The itams of
ivi Barbed wire fencing F-,_._::panl:llture hive bedn tested vnder Jabalpur o
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ditions for squite shaped area measunng 100 hec-
tares. The casuel daily woge rate of Rs. 1000 has
boen taken inlg consideration.

It stones. end small boulders arp avallable
on the spol, lhe Siope-wslls can aso be cone
structed. Tha top-wiath of the wall can be kept as
1.20m. Legse lrable: =01l to-a height of -abouot
20 om should alse be gt on [he top of slong
wall 8o that the wall Lop is stabilized.

Trench-and-Ridge fence may be provided
whare soil ts firm and no larges stones-Docur
within 1 m depth from the ground level. The
french i @ trapezium in cross -section, Al 1op, if
Is 1.25m wide, 0.90-100m deep. and 060m wids
at the base The dug oul eanh is hedped &5 a
ndge inside the fencéd area. at g distance  of
15 om from thee tench. Such a ridge iz ugoally
1.25m ‘ot base and 0.60m in hamght. If necessary,
tha upper width ol the trench may be - wideped
further by 20 em, if s sherp edge. opposite o
ridge is rodnded ofl Sactan ol a t¥pical ‘trench-
cum-ridge i3 dlustrated in Fig 2

Thie ridge may be thickly sown with treated
seeds of Acacla species lo  provide additional
safeguard. | may &S0 be slocked with  Closes
planting ol Agava bulbils,
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Fig. 2. Sectian of Trench'& Ridge Fance |Gatlle Profl Trerch)

Trenches shauld not run across (he conlours,
as they wosually turn ine big 'nalas by -gushing
water in them. On moderate slopes. breakers
should be provided ot 25 to 30m intervals. so
that erbelve force ol running waler may be min-
migad In  such clrocumstances, it g atso neced
zary to seed the trenches with suidable grass
snecies This pfactice furlher recuces the chance
of activea erosion,

i wery wariable terrain and goil are available,
a combination of trench-and-ridge and barbed-
wire fence may be adopled. Trench-and-Ridgs
fence may be provided wherever possible  and
elsewhare it may be combinea with barbed-wire
jence. Barbad-wire fence will ‘thus, be necessary
&t 'nala’ crossings, Stony ground, |oose soll  annd
rugged terrain.



Barbed-wire fence should be altempied Gnly
as o last resort. It should have anly three strands
(firsd &t 27 &m from ground, second &1 60 cm from
ground -and third & 105 cm from ground  level).
Fence posts should be aboll 2m long and 4560
cm in girth at thick end. Tha thick end should be
firmly buried in the ground upto 60 om.  Deoand-
ing upon the gauge of wire and pliability of metal
used, the interval betwesen supcessive fence posts
may wary from aboul 3 m lo 45m To effect eco.
nomy, this distance- should be precisely detarmi-
ned for the parbed-wire in hand. The maximum
dizgtance betwesn bwo successve lence posls %
the ane over which the barbed wirg  remains
fully siretched withoul sagging ang without pull-
ing down the fence posts,

For the addeg effectivensas of the barbed.
wire fence, thomy Iwigs may be inler-dwingd in
ihe barbed wires Mo barbed-wire fencs  remains
continually effective. untess it iz looked after con-
slantly by specially  Bppointed  lence-guards  or
‘chowkidars™. Il the barbed-wire lence |3 reguired
1o ba in position for B-10 years, as is wsualy the
case in bamboo plantations, 1 is preferable (o re-
plaga the wooden fence posts with ‘angle-iron
posts, i funds become avallable.  Apglé-diron

posts may be re-used from plantdtion to plantation,
in the Idng run and they afe cheaper than the
woodan posts

Thorny  bushes. of -easily avallable m areas
close 1o the plantation, shouid bz cul and
fastened i the ground, &l along the french
Though these thormy twigs are not |asting. thigy
provide ‘exira probtection to the planiaticn in
ik first vegs of formateon. Tharny bushes are also
avallabla from the clearing of plantaticn areg and
their use should be made for fencing.al compara-
tivaly litle additioni| expanditurs.

442 Plentation Sile Preparation :

Flentation site should be claared of all unwan:
ted growth and saleable materinl disposed off by
the end of Movember. Debris. if left, should be cal-
lected on approximalsly planiing. spots and.- bumi
by the engd ol Japuary

i iz prelerable to divide  plantation area
into platg of 10-2% ha by laying oul 3-meire-
wide rbads Such mads nof only faciitate inzpac:
tigns @nd -expadidiowa movemants ol plants, elc.
during the planting season but Blso serve as
fairly eftective fire-lines
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Teble T | Propesed planting spacement for different cliimatic reglons.

Climatic' Regions

B N Type ol plantation hoizt SEmi-moiat Dry
localitias lacalitias iocaliteg
i Fure bamboo plantation am x Am A& 6m x 4.5m am x 4Am
1400 (404 {525
2 Lincerplanting in Bm % Gim 5.5m x-5:5m &M x Sm
Teax plantation 12781 1331} 14007
¥  Underplanting in fm % 7m B:5m x B.5m Bm « Bm
natural lorest 1204 12371 278
i -FIgIIFE-.H. in brackets indigate. fhe . numbar of planting spofs per fliactara. |
443 Firnling Spacement : tes Pt digging may be done by simple aligning

Flanting spacement in bamboo varneg from
piace 1o place. Howevar, tha pasl axparience with
bamboo  plantations revealed that spacing  given
in Table 7 for cillefent climalic regions may be
uzaiul

For underplanting. Epacemant cannod ba ol
lowed with rigidity, i may Yary within reasonable
limits, depending on the &sctoal spage svailable
fgr planting.

Az far 8% poasible, bambon or other woody
stakes should nst be used-as they harbour termi-

)

and: measurnng.

444 Soll Working in Plantsticn Areas ;

Only pit planting should be done. Pils of size
45 ¢m'-are. oconsidered {g be most sdilable. for
bamboo plantations. Digging of pits should be
completed by the middle of March and dug-out
garth shou'd be allowed to weathar till the end of
May, Therealter, i shoulg be re-hilled loosely in
the pits. by discarding larger pebbles and siones

When planfing out on hard latentic scils and



othar refractory  =ies, the orginal soll in the pi
should be replaced by good sitty loam fram par
ennial stream-bed

4.45 Planling out ;

Planting outl should commance only when the
rains have s#l in and soll is wirl to @ depth ol
about 15 cm. Pits must be well scaked with wiatar,

Planting In  1hg pitz- should be done  in the
normal way by neatly removing the peolythensg
bags. The soil colump oblained from the bags
should rembiin fully inthct dnd withoud b'FEHHil!ig.
Planting should be done in such a way thal glani
collar 5 sHghtly butied in the ground and the g0
5. pressed hrmaely &l amund bul no depression
crhould be farmed thare Care should be teken thal
shoots are not broken Gin cesé  of ssedings)
eithar in trentport or during planting.

Planting -operation should be-completed a8 ai.
pediiously a2 possibla, Generally, i should  not
prolong beyond July.

4§48 Moisture Cormgérvalizn Devices -

In a plantation ares wheré zoil ig sandy or
vary compadct, provision of mosiure conservation
device 10 individual pltants ig necessary, The davice

provided should pe efective in trapping rain
water aroumd the plant and sionng o an the ool
zone for prolonged wlilization, when rain Seasaf
rias ceased

Saucer and mound dewick can be provided,
Diameter ol the saucer abould beaboul  123cm.
Having marked the edge of ihe s3ucar of the
greund, it sheuld be dug fo a depth of 16-15 am.
and dug out earth should be used parly in making
g small ridge aroung the saucer and or =mall
maound at the base of the planted seadling. A line
dlagram depicting the section of saucer-and-mound
has bean lustzated in Fig 3 (a0

_I-II-i

= L3
. L 13, ."."'_...-"ﬂ:.‘.%.x._z P B
Lalet ] ','-d'_":_ Ll —_\-Hll:"'\-\.“
Tl Vo by b

Fig. 3 {al. Line flarling  patlern &
miciklzire congarwvalion desscos

diagiram - inddicat g

It there iz fair slope in the ground. the rdge
at the tower edge of the saucer should: be made
much stronger and al the upper sdge, it may be
whotly dmitted. 1 iz preferabla i the loweradgs
of the ndge = also provided with amali stopes from
the oulside. The pattern of planting with the
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maisture gonservalon dewvice discugsed as above.
has boon shown in Fig. 3 (b

Frg. 3tbY. Line  diagram shawmng pabtiern ol planhing &
minalurs osnservEbas deioe  of o Sty graund

447 Establishment of Bamboo Seedling alter

Planting oul :

After  planting oul, ag sooh 33 new shools
slert arlsing fram the ground. it 15 sate o presuind
that the plant s fully established. It takes
about 15 10 20 days for the average sized planting
slock ishoot-height 45-60 cm) to establish, Larger
ptants  starl diving up on planting oul and  Eeir
establishiment period may extend over one month
or more: Smialler than sverage-sized planis -esta-
blish in  reasonable: bmee provided  there ig no
acute piant competition.

4.48 Use of Chemical Fertilizers In Planiation :
Ferilizper application in the early sfages ol
plani growlh 1z considered  essential,  How-
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ovar, al |atar sthges, the lerilizer doses have not
be=n found lo significantly aftect tha clump forme-
Lt o any otber growth garameter,

For prowiding impelus o the earky plant growih;
MW and P formulation is preferable. || if is nol avai-
lab'e. a8 mixiure of wea (25%) and superphos-
phate (50%) may be prepared. Mixture of this cha-
mical fertilizer at the rate of 30 gm per plant may
be provided 1o each plant in the first week of
Seplember.

in plantationg: of dry ameas. the same doss
should be. repedied &t ithe beginning of the rains.
in the 3rd and Sth year of forrrelion,

The best resulta (in terms of initial plant growth
and clomp formation) can be achieved if  lagally
evdilatile Farm Yerd Manume (FYM) 8l the rate of
about 10 kg per pit 1= mived with the soil el a
the times of planting.

A fertilizer experiment. using 4 doses of ures
iN) and 4 doses of superphoaphate (P) was laid
out in the bamboo plantation  (Dendrocalamus
sirictus) in the year 1973 al Jabaipur

Fertilizer dosBs In 16 combinabions wate
applied per plant; first dose in 1573 in & ring
10 em away from the plant and secong dose in



1975 in a ring 20 cm away from the planl. Urea
(MY was eppled in four doseg (0, 15 30 and BD g
per plant) and single superphosphate was applied
gi-the rate of 0. 25 B0 ang 100 g per piant

Splived rhizameas (21 months ald) were plantad
at an aspacement af dAmx4 m in July, 1873

Data regarding survival per cent. Average
haight of culms, average girth of the culms: and

numbar of culms per Clump have baen analysed,
Bnd. summarised in Table &

Tha resulis hiave besn pressnted in Tabie 8

Analysis of data did not show any significant
effect due to fertilizer application on mecrtmeant of
culms per clumg, In fagt control and fertilizer: appii-
cabion appeared 1o Kave idenfical resully in terma
al pumber ol culms per clump, From these resulls,
it 15 avident that fartilizer application may bDe uze-
ful enly in tha initial stage of plant growth. When
clumps are fuolly establishad, tha EEH'-sua.tElinah-lE-
scosystemn is altamed and, therefore, lefilizer appll-
pation may not have any orowih stimulating: eflegt

Table B : Effecl of fertllizer spplication on recrultment of culmg :

Mumber of culms per clump
M, M, M, M, Mean S04 SEM 4
Py 285 49.4 29.4 398 6.8 9.85 483
P, 573 259 3BT 1.0 ary 1377 6.29
P, g3 22 ary 274 288 664 b i 1
. a4 443 302 446 388 692 346 -
Mean Ja g2 35,45 3350 35.70
50 4 12.86 13.41 440 7.00
S.Em. 4 6.43 670 215 .90
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450 Casually - Filling

Having compieted plenting in &n area. each
plamstion line will be systematically gone Ower
and wherever plants are- Ioung dead or dying. they
will be immediately reptaced. This should normaily
ba complated by the first wWeek of August. Only
sveragea giZzed (shoot height B0 cmi planis should
be used in casualty filling.

In the folicwing year, ag so0n.as the rans

have st in, the plantation [ineg will again be syE
tematically gone ovor.and all casualies should
bé duly replaced by planis having suitable shoot
Fezight (B0 om),  Castaliyvdilling should ba: done
after re-excavating the failed pit. Simultanecusly,
they should also be given a suitsbie fertilizer dose.

460 Weedings :

Cnly one waeding should be done (n each of
the year al tormation and In the following year

In the year of formation, weeding should be
done. |ust before the close of the sainy seascn, |e.,
during the lrst fornight of September. It - should
inchade

1) Culting-back of re-growth in 4m wide strips

alang the piamation lines
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2) Peicheweeding sroung individual peanis uplo
& ciametar of 125 m
in the following year, weeding should be

done during the second fortnight of August, 11 will

Inelude

1) Cuthng-back o regrowth m 4m  wide stnps
along the plantation lings, These strips will be
atl nght angley to the girips clesred in the year
of formation

21 Pafch-weeding argund individual plants upto
g diametar of 1.25-'m

< Remewal of soll moeisiure conservalion devices,

470 Uso of Peslicides in Plentations

Generally, such &n exigency cCoes ncl  #rige.
Wherg termite damage s feared, week solutlon of
gldrime (1 - 250 solution of 30\ -aldrine) miay be
applied,

There are severdl other patenl pesticides
avaiable in market and any of them can be used
wilh 1air convenience and advantage,

4,80 Proieciion rom Pig Damage :

Figs -are {he  greatest menacs fo a bamboo
plantalion, especially in the yaar of lormation. Thay



roligh  ihe succulent rhizomes and uproot the
entire planfs, Where theé plg populstion is already
al a donpgerous: level this sorl aof damage iz notk
cedble Immediately afier planting and conlinues
sporadically throughcut the raing, 1| becomes really
severe after the winter mins, if normally received
in  the area, ang persisis  its  inlensdy
il the soil harcens. The damage (s practically
neghgible, ande  the plantaticn = sdtablished
Thorn fencing: of indivicual plamis s tairly etfective
in mamemiging this: damage. Covering the salcer
tormad  around individual plants with thoms 15
equally effective. This Is a lgds expensive opeia-
tion. A careful wgilence during lhe peak camsge
period iDecember to February) le of Immoenss
vlue in successiully waeding ol [he damage.

5.0 UNDER PLANTING WITH BAMBOOS |

Simuttaneous inlerplanting of hamboos and
free spefies has never proved success’ul  Trae
spetes  have suffered the mosl and are wsually
wiped owl completaly. Growth ol bambops s also
retarded  1o-an appréciable extent, Simultanesoos
plantation of bambon with teak, In many Divisions
and & mixluré of Bamboo. Eucalyplus ferelicornis
and Leucaena leuccephala in 19835 at Ashapur

(Khandwa Division) have nol been loung success-
ful, In the former 52 || was teak and in the latkér,
i was bamboo which sullered In the mixdturs. It
|5, therefare, recommended that in future, no simul-
laneous inter-planting of bambocs and trea speciEs
shou's be attempied

Underplanting of bamboas in wellestablished
pldntetions iz !eazibla. In this regard, the following
principles may be carefully fol'owed -

51 Teak Planiations : -

Where olints have attained a mrl M height
of 56 m ang have nof rmwe;p;k“"undarn!antlng
with bamboos moy ba consilersd Planting of
pamboo caf be undertakan only if, at =8zl tha
first mechanical thinning has hean carmed out
Coppite  from telled  irees should be constantly
kept under check

520 Eucalyplus Plantalions :

Neo. underplanfing with  bambogs should: be
ettempted in well-stocked Eucalyplus planiations
Thia can bBo taken up only  In sugh Eucalyptius
plantations which have lalled or are extremely
undersiocked bid the soil s capable of supporiing
bamboo crop, & minimum: depth of 45 cm of top
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g0il 18 necezsary. B must not be heavy n taxiure
and: shouly have no signs ol waler fogging. Even
ineipiani waterlogging  during . the raifis |5
intmical for the grawth of bamboos,

530 Other Planiations :

Bamboo underplanting may be underaken
it the plants are mare than 56 m In height and at
least hirst Iwo thinnings have already been made,

Sail requirements  far the growth of bamboos
shouwld siso  be fulliled (vide, under Eucalyplus
plantations).

Bamboo  enderplaniing i materal foresi s o
be decided and undertaken after careful conse
deraticn, The following prnnciples should @ be
adherad o

531 Mixed Forests :

Bamboo underplanting may bas done where
gl undergrowth and onder-storey  have teen
cleared #nd the lop canopy Irees are heavily
thinned -and they are high in stature. Linderplant
ingg of bambooas in miked lorest may be done in
degraded and  understocked forests. Mo planting.
dirgctly under the standing trees, should be dona.
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532 Sal Forests :

This ahould be done in | quantity sal foresis
and only in those sal lorests where sporadic bam-
poos- ocour naturally in them or in Eldj-l':ﬂning Breas.
Undargfowth and lower storey should be  clearod
ant lop copopy lrees should be heavily thinnad.
Flanting, directly under standing trees, should be
voided

533 Teak forests ;

The overwood, wherever, necessary, should be
thinned heavily pricr to bamboo underplanting. so
that the Ilefi-over Irees afe spaced out 81 3
distance which &5 roughly equal to 1/3 o1, 2 of
height of the trees left standing in the ares. Witk
he escessive bDiclic pressure on natiural  lorests,
many ol our teak areas have been rendered undee-
stocked. Such areas need to be protected and
underplanted with bamboo. In many areas, where
bamboo  existing in underslorey has  flower-
ed, its seedlings continue to be in & 5%ag8 of sup-
presion,  When Such areas gre closed, the Sup-
pregsed bamboo seedlings have chance fa cama
up. With soma %ol working and weeding, the
revival of bamboo undérsiorey in a 3o span of
56 years has been successfully demonsiratad



540 Maonipulation of Overwood where Underplén-
ing wilh Bambeo Iy done :

It heavy thinning In the overwood. as pres-
crnbed prior to bamboo underplanting. is dong pro-
pearly, It i5 undikely that any further manipulation of
the averwoed will be necéssary. In the seventh
year after the planting, the aréa may be gone over
carelully ‘and o necessary, & few tregs from the
ovarwood may be removed To favour  Bamboo
growing undsrneath,

In plantations, further growing space will aulg-
matically be provided with conbinuing periodic
thinnirgs,

6.0 IRRIGATED PLANTATIONS OF BAMBUOS :

Wheraver water | available or may be made
Available al ressonably low cost, irmgated  planta-
tions of bamboos should be attemphed

501 working ls done In the form of ditch-and
ridge: A itypical cross-section of iffigafion dewvice
iz llustrated in Figure 4

The ditches are laid down. with refeérence o
contours, so thal welenng in he entire plantz-

fion is done throwgh gravitation only, Difches are

5m apart On ridges, bamboo planting is dong at
5m intervals.

Fig. 4 Showing ke imgakon mamad e Bambos planba

Hans.

Mo  swatering is -necessary during the raing
During the rest of the yaar & 19 10 Irfigations ane
provided and al each irrigation, water provided is
roughly 500 cu m per ha Productivity of irrigated
plantalions i 3 to & times that of he fainfed plan-
tations, They are particularly necessary whire max.
mum  predoection ower minimum Bréa 15 required,
Such situations  arise in. rasing bamboo  nistar
plantations |n heavily cultivated areas, and indust-
rial pianiatons o fesd the industny with Faw male-
tial ¢loss al hand. Seme-treated industnal efflusnts
fram paper and polp indiustries. an Be recycied for
ralging irngated plantations of bamboo. Experi-
ments. al Nepanagar centre of SFRI  have
revealed that rngation with the indusinal effluant
gives better results than fresh waler irrgation
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Recycling of paper and pulp #ffluent for  raising
iIrrigatea  planlation  also helps in radm:ing Lha
paliution hazard la the perennial source of waotar
to winch it iz relezsed i a faroe quantity.

70 CLEANING IN BAMEOO PLANTATION :

Cleanings will b doné in the 3rd and Tth year,
of formglion Eath time, cleaning is done. the fol
lowing operations should be carred ouf ¢
(10 Al dead_dry, switchy and damaged culms

should be cut. subject to s minimum retantion

of & live gulms

12} Around <ach plant, a circle at 2 m diameatar
should be marked. and soil should e wirked
o & depth of 15 to 20 em, The dug oul aanh

should e arranoed to gQive & im on  circle
edge. and a low  mound-at the base of the
plant, Such a sgil working helps i gonsening
meigture for the growth of the plant and deve-
lopment al rhizomes to form  fully-developed
cluimp in the shartest pogsibile period.

{31 If the plants  heve nat  altained the desired
growth, tertilizer application may algo be made,

{4} Al re-growlh interfering with the developméni
ol bamboo clumps should be cul-back.

B0 ASSESSMENT OF PLANTATIONS RAISED :
Periodic  assessment 'of tha parformance of

individua! plintalions |s absolately necessary. The

following assessments af@, tharelore, prescnbed :
These Bpssessments should be carefully com-

Yaar of plantation

Dates of Assessmant

Currenl year'a plantaticn

Two-yaar Old planiations
Thregyear O planations
Seven-year Oy plardations

September Decembar April Jurg

tSoon atter iBetorg

planting) FEiNG]
— = — =
—_ — — ~do-
s — — da0-
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pied and compuied, Actual assessment data should
be filed |In respective plantation journals, together
wilh #ssessment report,.  Copy of the asses
sment report $hould alap be submitted 1o the Con-
sorvator of Forests within one month of (he presc.
ribed date of assessment. These -assessmant e
pons should be made use of in planning such ope-
raticns as casually-filling, providing maisture-con-
sarvation devices, application of fertilizérs qutting-
back of interfering re-growth. wmding off EeErmiba
end plg damage, alc.

These assessments will be caried oul by lay-
ing aut indlcator lines,; Each plantation should have
a mintmum ol two sgch lines, and one line Tor
each unit of 40 ha of plantation srea. Each line
should be [aeg aul in such a manner that it atlaine

in the plantation. There should-be- no cdreelation
belween such  hines, except that they should be
! a reagonable distance frem oedch other If un-
avoidabla. they may also intersect aach other
The lines shouid be indicated on the ground by
argcting smatl mounds, which should be at 5 dis
fance of 100 melreg apar ¢f mulliples thereod, and
should aléo ba senally numbered for each line
separalely, These lines should also be marked on
thie trace o the plantation. A line charl may be
mainteined showing poesilioh and naumber  of
maunds, end thg Bssocialed plants with tha line.
The plants whicgh come within 3 10 § metres. of i
on ether side, should be localed on line charl and
also given senal numbers on thig chart. At each
easesament. (he following recordings. in respect of

the longest possible length and covess practically  each plant asscoited  with  the indicalor  lina,
&l the fopographical and =oll variations avallaple  should be made

Plantaticn ; Year ol Fermalion Indicalor LINE & ionimpaeimsnins

Cate ol Aﬁussme-m ........................... Agmesament made by .

8. No,  Exlsting Heallh Mo. of culms

of or Hnal Fanially Dean Karla M ahila Chers Déead and Toial
phant MizLing iy Daad alive Damamed

1 2 a 4 3 i 7 B G 10
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Ay, culm Measuremanis

Height Girth FHamarks
imj ic:rnl {if any)
11 1E 13

810 Mursery and Pizntation Records :

For each nursery. existing or sstablished and
each plantalion réised, full recards of various ope-
palians carmed owt and  expendiure  incurred
should necessarily be listed. These records may
ba called the “Murgsery and Piantation Journals’.
They may be in the lorm ot bound mgisiers or
ordinary liles,

For each nursery, a separate journal s neces-
sary, Simitarly for-gach plaptébion, g separte jour-
nal iz  esseptial, but for & planting  cenire, if
found convenient, such joumals may be put
together,

All operationg carmied out ang expenditure

ingurred “shouid ba noteg with &l the necessary
detaile.  Some  expenditure may ba chargad
in the Divisional offica wisa. Details of thess sx-
penditures. should alsg find place n these |our-
mals.

For detsils to be incorporateg in nursary &nd
plantation lournals, Forest Department Bulletin
Mo 5 may also be consulied for guidance,

For bamboo plantation. 1 iz absolutely néces-
sary 1o keep & oclear and full record of sesd
source and i the seed 15 from sporadic or grega-
nous flowering.

A farge-scais  trace of  the plantation area
ahould 2lag be filed, showing position of indica-
tor lings #nd mounds representing the same
Simidarly, sssocigted  planis with these lines
shauld also be marked. Periodic asséssment dala
of plamntations, together with assesament reports,
should afso be filed in respective plantation |our-
nals:



ANNEXLURE—1

PROFORMA PROJECT REPORT FOR BAMBOO PLANTATION

(To be prepared, at least one year in advance be-
fore ptanting. by the Range Forest Officer, should
ne verified by Asstt. Conservator of Forests and

A Basic Informatlon

Year of planting :

Area o be planied (ha) ;
Plamtation scheme under which
planting 5 to be done ;

4, Objectives of the planmation
Under planting. :

|ndustrial plantation :

Ciher objectives :

Specles o be planted |
Spacing ol ptants :
Flanting - aite ;

(I} Wams of officer who selected the
site (Site selection should be
done only by a gazetied Officer).

M) Logation :
ia) Range
{b) Comparnment

o pa st

~

Approved by Divisional Forest Officer / Divisional
Managar},

(=) Approach
(Give detdils abouwt the posi-
then and condition of roads)

iy Sl

fa) SandyLoamy sand/Sandy
lgam/Loam | Clayey loam /
Clayey

by Gravelly | Bouldery |
eto

(¢} Fertility Status

Lateritic,

High [
Medium /poor
(d1 Siote of droinage : Waler logged
Wail-drained.
(W) Topography :
(@) Configuration of the ground
tFiain | gently slopy 'hilly etc),
(b} Percentage of slope (approx.)

A1



iV Climate .

ia) Measn annual rainfal

(b} Numbar of réiny days
ang their distribution

il Mean max. lemperalure

i3 Mean min. lemperaiurs

el Highest tempearature

i1l Lowest temperature

g} Mean almeapherc reiative
Frumiicily

& Awvallability of plants :

P

iy Procurement of seed

&) Quantity of seed required

by Quantity of s2ed already
-Avaitable In stock

ie} Quality of the available sead
1y Source
tii) Gradeg | Ungraoded
(i) Treated / Unireated

{ivl Whether collected depal-

mentaily | purchesad
Irom private ssed sup-
pherg [ obtainegd from
thie SFERIfobtalngd from
othar divisions.

(d) Quaniily of the seed o

b procunad
{181 Haw zng from whera il
will ba procured 7

Nursery :
18} Lecebion of the npursery
it} Type of the nursery
IFErmanent / Temporary)
icl Area of the nursery
(dl Average lead from the
planting - site
fad  Awdifability of water
) Source
iy Distance from the sdures
[alih F-!vamga daily - ayaila-
bility of waigr
(N Mumber of plants (of the
species 10 be planted) glready
availabke in the nurssry
tgy Conditben ef the plants
(1 Palypolted) Rhizomes ato.
iny Average heighl of the
plants
iniy Averaga age of the plants
fo bEe used |In monkhs)
ihy Number of new plants 1o
be raised



8

10

11.

il} When and how these plants
will ba raised and whit will
be the age of planig at the
lima of ptanting 7

Transportation of plants ;

Mode of conveyance %o the planting
gite (Trucks. | Bullock - carls | Head-
loads)

Protection -

ta) State of biotic factors

(bl Proposed method of closure
[Cattle-proct french / Barded-
wire fenoe;stone wall ato)

¢l Tetal penmeter of the area 1o be
oltgad,

Execulive Stafi

(Give names with designations of the
Faresters -andar Forest Guards. who. will
be responsible lor the execution of the

13,

planting workL
1.
2
o

Supaerisary Staff .

(Give the names and designalions  of the
Forast Ranger/AGFE, who shall supervise
the plaptation works)
fll
.
ok

Hursery ang Planting Tnj'w;iq_uu

(Give In brial the iype ol Seed treatment,
type o' plants used, Size of pits, type o

‘s0ll working @nd sl change, quantily and

time of application of manure/fertilizers

weedicides | insecticides eic., types of
weedings,  infénsties and  frequency ol
Ininnings etcj,

A3



Time Toble of Varlous Operalions

S Na. Mame of the operalion

Pariod by which tha oparation

4

o s R T - B o

—
= -9 w

Seed procuramant

Seed treatmont

Seed sowing

Transplaniing

Dl;nm.i!rr.a'rinn and sitg-clearance
Burming

Fencing

Staking

Digging of pits

Eraction of tempordry hut
Transponation of planis to the planting site

i




Pariad by which the oparation

8 Mo MName of the operation must -be completed _
Year Monih Waek
1 2 | 4 5
12 Flanting _
13, Weadings
i First weading

{iiy Second weeding

{Hi) Third weading
14.  Fire protection
15. Application of manure
18. Applheation of fertilizars
17.  Application of insecticides
18,  Application of weedicides
8. Any other operation




D

D, Cost Estimales

Cuantity Rate Estimated
& No. Work of expendiiure
wark =
1 2 3 4 5
First Year of Planting
1. Seed procurement
2. Cosl of raising plants in the nursary
1. Transportation of planig 1o the planfing site
4, Dembreation
5. i8) Site clearance

© oo

11,
12

A8

ibl Any spechal altenbion

like aradicatitn of
Lentana growth

Burning

Fencing

Staking

fa) Digging of pits

(b} Any special soil
working regulired

Erection of temporary hut

Flanting

Weedings

ia} First waeding

i) Second weeding



2

tcy Third weeding

13. Fira proteciion
74, Application of manure
15: Application of tertilizerg
16. Application of insecticides
17.  Application of wesdicidas
18. Watch & ward
19, Any other work not covered above
20, Contingencies
Second & Subsequent Year of Pianting
1. Maintenapce of lenaing
2, cApphication of Insechicides
3. Weadings
fay Firsl weeding
ib) Second weeding
ich Third weeding
4. Walch & ward

Grand Tolal for one year




1 a

Total expenditure likely
lo be Incurred during
the first five years

aftar ptaniing

Avarage axpenditure per
hectare

E Any other point of specific mention

\ L N

F Remarks of the Inspecling officers

Divisional Forest Officer)
DHvisional Manager
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