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PREFACE

The object of this work i restricted and is entirely practical. The Forest Officers of the State
have. all these years, handled, with commendable success. problems of Artificial reproduction
of & few selected species of commarcial impordance ke Teak® & Bamboo, and more raceantly
Eucalypfus & Pines, in the demarcated Resarved and Protected Forests, Now under vareus
plantation scheme, they ara called upon to handle, for the first time, Artificial reproduction of a
large number of hitherla described ' Misceltansous Species” and that loo in alien lands
Successiul organisation of this work in the State makes it obligatory for every Fores! Officer 10
kriow the type of climate, lopography and soil preferred by the species, their flowering and fruiting
season, seed wabilly and sterage, methods of arificial propagation of the species and their rale
of growth. The Bulletin intends o place the best possible information avaiable on record on thess
Foints at the disposal of the Forest Officers so that they may be abla to plan their programme
properdy, wilh an assurance of 100 percenl success in their mission,

2. Mo hinality s implied nor claimed with respect to the information given in this Bulletin,
et wAl Tespecl Lo Those species which have been some what fully dealt with, Factors bearing
an Arificial repreduction and other questions can be found out only afier a close study of the
varying condifions met with, in different localibes in the Staje. The information compiled in this
bulletin should, theretore, be made full use of, but detalled siviculiural notes on the concamed
species an all aspects panicularly flowering and fruiting penods, period and method of seed
collection, seed weight. their viabilly and loss of germination power with lorage, precautions
necessary lor storage aof seeds. nursary technigques adopted and new techniques evolved,
success aimed al and achieved in planting, site preferences of the species, elc., musl be kept
axtensivaly by all the Forest Officers so that at the end of a couple of years of practical
exparience in the field, the present bulketin could be made much more comprehensive with
parcidar reference fo conditions prevailing in different pans of Madhya Pradesh

3 In all 85 tree species® | 5 bamboos, 7 grasses and 2 legumes have been lsted under
plartations. This is nol a long lis! considering the wide climata, topographic and aedaphic
vanahions encountared n the State. For any one given [oeally, the lolal species 1o be tried wil
obviously be less. Il is hoped thal the bufletin will enable the Forest Officers 1o make an
apprapnate chaice of the species for planting in respective village environments.

4. It will be appreciated on going through the bulletin that meticulous care is necassary al
every slage of the work, from collection and storage of seeds and raising of plants in the nursery
10 the seleclion of siles, planting of trees and thair aller-care. These are all specialised jobs with

Teak has been delberately omitad firstly because ifs nghtful place & i Production Forestry and
secondly bacause I& rmalhod of artficial reproduction iz oo well known 16 every Forest Officer
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which the Forest Ohcers are generally woll versod, Their work must bear-a clear stamp of this
authority and make a distinct impact on the pubdic mind 11 s hoped that the Forest Oitcars will
Fricd 1hes bailbatine usaful in this regarnd

5. Methods of arificial reproduckon® of the species have been given, undar sach
concerned specles Only in the case ol Eucalplss and Bamboos, the nursery Technigues have
been described in detail in Annex 1 and ? respeclively This has been fne because [heir
successiul planting apar from proper site selection, depends enfirely on ensunng thal every pland
produced s of the correct size, 18 belween 45 o 75 cms, long || has probably nol besn
reabsad sufficiently by all Forast Officers that seadlings of thase twe species, which are less than
45 cmis. length, gel greatly relarded in growth doe o weed competiion and by the ard ol the
rains, do ol acquire a size 1o ward off il-effect of the tolowing dry season. pamicularky he Hisd
wealhar. Similarly. plants longer than 75 cms. length are cosily 1o produce in tha nursary and are
il-equipped 10 establish queckly in the hield They generally dry up, They often get damanged in
transil also, while fransporting from nursery o planting site. |1 is expected that nursery practice o
these twe species will be made mara parfect than ever balors,

4. A5 regards grasses and lagumes, development of grazsing grounds and grass production
areas are, by far, the most impodant in agriculture bassd rural econamy. Several speces of
grasses which arg palalable 1o calle, nulriive and of luxunent growth, are available locally
Improved varely of grasses and legumes and improved lechregques of raisng tham withowl
irmigation have been evolved by the Indian Grassland and Fodder Hesearch Instiule Jhanse
Seeds of the concerned species should be procured directly by the Fores! Oticars from e
ILG.F.RAI, Jnans

7. The undersigned will be grateful for suggestions ard impravements, Mistakes if any,
may also kindly be pointed out for immediale correclions

B A& concise Hindi version of this bulletin, meanl for publicity and dislnbution amongst he
users and Panchayals, is also ready side by sicde o 1his Bullatin

4 The assistance renderad 1o the undersigned by D PO Kobwal the (hen Fores
Bolanisl, SFRI, Jabalpur, in compilation of This bullatin s gratelully acknowladged

10, Special thanks are due o Shri SH. Mahakaha, Whe then Conservator-in-Chisl M P
Rhopal. Late Sk M.A W, Khan, the then CCF (Wesl) and Shn B Chakravani. ©.F [Resourcas)
o giving encouragement and valuable guidance in the preparation of this Bulletin

Director

Siale Foresl Ressarch Instibide, Jabalpur WM P

Any ather spacies considerad sulfable may be weluded locally wder planfalions SEHD Jabakur
will be wilng fo supmly ormalion aboul Such speces also, Ff gesved
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2 - LIST OF RECOMMENDED SPECIES FOR MADHYA PRADESH,
CLASSIFIED BY PURPOSE AND ZONE

Purpose Moist & DryZone
) Semi Malst Zone = (Less than 300 mm rains)
1 E'_ : 3
i Nmbier tress 1 Acacia Araluca i AcCArid Araiica
for yielding poes (Erough  soil  moisiare  al

SUrTAHCHE 15 NEBCASSArY)

2 Agace calachu 2. Acacea calachis

3 Acaca leucaphinga 3. Acaca feucophiosd

4 Altwzaia lebbeks 4, Albizzia lebbek

5 Afhuzzia procers 5 Allwzzia procerd

6 Cleislanthus cofinus

7o Dhatbwronce Eivaka

8 Datherpia sissog &  Datbergia sissoo
(Mlcust lecalilies)

0. Euecalypius ofrodora 7. Ewcalypius cirockra
(Maist [ecalities)

10 Gmeling arborea

11 Lagershosmia panifiord B, Lagerstrosmia parifkrd

12 Tearminalcy anuna 9 Termnalia aruna
(moest koalitias)

13 Termenala fomentosa 10 Terrmnala lamenios:s

Il Plants yieking | Acacea asabica 1. Acacia arabica
lannen {Enough  soil  moisture &l

surface necessary}

2. Anogaissus atfolia 2. Anogeissus latfola

3 Broela relusa 3, Bridela refusa

4. Caszia auncilala 4. Cassa auncwiala

5 Termunaliz anuna 5. Termunaha agung

[Moisl localines)
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Purpose Moist & Dry Zone
Semi Moist Zone (Less than S00 mm rains)
1 2 3
. Fuel trees 1. Acacia arabica 1. Acacia arabica
2. Acacia aurciRiformis ¢ Acacia auncuifarmis
3. Acaoa leucophioes 3. Acacia leucopholea
4. Casunina equiseltioia 4. Casuring equselfola
{mcisl locabties bul rob water
b conditions)
Clastanthus collinis
El.rr_‘.'?l"pj';l.l'l.rﬂ & Eucalyphus camaldidansis
CEMAkKENE {In lncakfies with parmanent
sub- sodl moisture)
7 E cirmodara 6 F ocinodora (Mos! bcalities)
& E glabuius -
9. E lereficorms 7. E teralicomis
{Muoist localites) !
10, Lagersiroenmia 8. Lagersiroemia paniliong
panariona
11. Seshania grandiflora
J Fodder trees 1. Adanihus excelsa 1 Adanthis axcelsa
2. Hardwicka binata 2  Hardwicka hinala
1 Leucaena kucocephala 3 Leucasna leucocephiakl
4.  Monnga pterygospenma :
&, Paongamia pinnata 4 Pongamia pianala
6. Sesbama grandificra -
V. Fruil rees 1. Aegle marmelas 1, Aeglemarmelos
2. Anacardium occidentale -
3. Anona sqQuamasa 2. Anond sgquamosa
4. Arocarpus integrifolia 3. Arocarpus infegrifoha
5. Ruchanama lanzan 4, Buchanania lanzan



Moist &

Semi Moist Zone

Dry Zone

(Less than 900 mm rains)

1 2 3

6. Carissa spnanim . Carissa spinarum

7 Diaspyros mekanos yion 6 Dwspyros metenoxyion

B Eugenig @mbunana

O Madhuca indica 7. Madhuca indica

10. Mangwera mdica - B. Mangilera indica

11, Munusops hexandra 4. Mimusops haxandra

12, Mornga plenygospenmna

13. Movus alba

14, Phyiianthus emblica 10, Phyitanthus ambiica

15, Pithecolabium dulces 11, Pahecollobiim dulces

16. Tamarindus ndica 12 Tamarindus indiea

17. Zizyphus jujuba 13. Zizyphus jujuba

Vi Shade trees 1 Alstorva scholarls

2. Anthocephakis cadamba

3 Azadiracla indica 1. Azadirachta indica

4. Cedrela toona

5, Cisha penfandra

6. Eucalyplus gomphocephals

7. Ficus bengakensis Ficus bangalansis

B Ficus glomerala Ficus glomarata
imoist localities)

9 Grevillia robusta

10 Kigela pinnala.

11, Mimusops elengi 4, Mimuops elengi

12, Parkia biglandulosa
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Purpose Moist & Dry Zone

Semi Moist Zone (Less than 200 mm rains)

1 3 3 i =y
13 Polyalthea longioha Polyalthea longiolia
14 Poogarea pinnala 6 Pongamua pronala
15 Preraspermum acerroium
16 Pulranive roxtarghiy
17, Sohleichers oleosa T Schisichera oleosa
18 Sctvelera swailinowdes
19, Famarnds indica B Tamarndus ndicd

W ':.Efll-ﬂl'l'lﬁl'llﬁi Trees 1, ACACK aurcLans 1 ACACH dlUr IO TS

2. Baufnia permiwesd
3 Bauhinia vanegala
4. Cassia fisfula 2 Cassig hsfuils
5, Cassa @vamca -
6. Cassa slamea 3. (Cass@m s:amea
7. Colwllea racemosa
8. Delorux rega 4. Delonix rega
% Jacaramnda mimasaeiohd 5. Jacaranda mimosaerol
10 Lagersioemia specisa
11 Melia azadirach & Meia azadirach
12 Murraya pamiculala -
13 Parkinsoma acuweala 7. Parkinsoma acileala
14 Pattophorem lerruginewm 8. Pellophorum femuginecn
16, Samaria sarmean -
16. Saraca i
17 Spathodea companilata 9 Sparhocdda companiiara
18 Thespesia emaned 10 Thespesia popdinag

Tt el

11

Thevets merfaba
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Purpose Maoist & Dry Zone
Semi Moist Zone {Less than 900 mm rains)
1 2 3
VIIL Traes in 1. Acacia arabica 1. Acacia arabica
association with 2 Cadrala loona -
Agriculture crops 3. Gmelina arborea
4. Prosopis spicigera 2. Prosapis spicigera
5. Terminala arjuna 3 Termnaha auna
IX, Trees for wind - 1. Albizzia lebbak
breaks & shalier 2. Bufea momasparma
belts (Drought 3. (assia fistula
resistani trees 4. Lasuanna eguisefifola
suitable for arid 5. Eucalyplus cirodora
reghHs) 6. Meha azadirach
7 Morus indica
B Prosopis iliflora
X Bamboos 1. ”éambusa arundinacea 1. Bambusa amm.'nacea- ==
(Maist locaMias only)
2. Bambusa vulgaris « 2 Bambusa vulgarls
{Moist localties)
3. Cephalastachyum pergraciie
4. Dendrocalamus siriclus 3, Dendrocalamus sinclus
iMoesiure consarvalion
MEaSUreS NEcassan
5. ylenanthera abyssinia -
Xl a) Grasses 1. Cenchrus cilians 1. Cenchrus ciliarts
(IGFRI-3108) (IGFRI-3108)
2. Cenchrus seifigeris 2. Cenctius satfigeris

Yelow Anjan)

(Yellow Anjan)

]
"
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Purposa Maoist & Dry Zone
Semi Moist Zone [(Less than 900 mm rains)
1 2 3
Chrysopogan filvies
(IGFHI-1)
Chchantftuwm annwlabum
(HGFAI 485-)
3 Panmisatum pedicallatim Panmigetum pedicataliim
G FRI-2B08) (HGFRI-2804)
Sehima nervosum (IGFRI-2)
4 Setana specilata Selaria speciliata
(MWarety conjugla) {Warely conjugla)
b Legumes 1 Phaseolus alfoperpunious Phasedsils alroperpLvious
[ Australia {Ausiraka)

2. Stylesenthes thumilis (Ausiralia)

S e ———
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3. SILVICULTURE NOTES ON INDIVIDUAL SPECIES

A - TREES

1. Acacia arabica (Babul) Syn. A. nilotica

A moderate sized. almest evergrean trae with a shor runk. a spreading crewn, and
feathery foliage. The pods are rich in tannin, and are also largely used as fodder and the thomy
branches as lencing malarial. Tha bark exudes a gum.

The two commonest typas ol soil on which the babul cccurs are riverain alluvium subject to
inundations and black catton soil. But the ree 8 also frequently found on ather types of sail, tor
example an alluvial laam. on loamy sod and in tank beds In any type ol soil, however, d is
assantial thal there should bea sufficient degree of parmanent modsture @ the scil and subsoil,
for in this respect the babul s exacting, Babul will not thrive wilhout irmigation f the climate s 1oo
and, In regions of low rainfall the exisience of the tree B rendered possible only by presence of
enough seil-moisture at the sudace, Shallow soil with underbving sheet rock or beds of kankar
have a stunling allacl

aince babul can be rmlsed aasily from seeds and 5 a goad coppecer, il 15 10 be praterrad lor
raising in fuel plamations also, I is atso a useful trea for growing in asscciation wilh agricullural
crops on the fieid bunds and also sporadically within tha field Aself

Extraction of Seed - Removal of seed from the pods by dryving them in the sun and

threshing them

Slorage - In dry condilions, seads can be aasily kepl for more than a year
{3 10 4 years)

Treatment - Seeds should be soaked in hof water for 48 hours and allowed to
cool far 24 hours prior 1o sowing.

Germination - B0 fo 90% Germinalion stans in about 8 week and complete in 2
waeks

Plant percent - G0 o 70%

Flowering and fruiting : The lowenng season & somewhal rregular, varying nol only
according Lo localily bul also in the same localidy. Flowering is most general in the rainy season,
from Juna to Seplamber or ‘October, but trees may be found In flower as late as December or
January. The yourg fruds develop rapidly. The teme of npening varies according 1o locally, bul iz
uzually from Apeil to June. or earlier: About 700 to 1050 seeds weigh 100 gm. or 6600 - 11,000
per Kg. They retain their vilality for some yvears if carefully slored, They are liable 1o beatle
atiacks aven when sfill on the tree. Trees commence fo bear fruits (pods) at about 5 10 7 years,
Seeds can ba collected in May-June
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Artificial reproduction : The choice between direct sowing and fransplanting from the
nursery is easily decided. Owing to the sensitiveness of the taproat, tranaplanting on a lasge
scale is out of question for forealry purpeses. Only when very small planis of the first season are
transplanted early in the rains with great care, and walered in the dry weather, that slight success
can be attained, On a large scale the cost of such operations would be prohibitive, considering
the propartion of failure likely 10 be mat with,

Diract sowing, however, 15 very successiul, provided certain precautions are observed The
chief of thiese are as folows

(B

(B

(i)

(i)

Choice of site : In arnd climates, the formation of plantations & useless unless
natural or artificial imigaticn can be secured.

Trealment of seil : Excepl in cerain flooded riverain lands. tharough loosening of
The sail and removal of matted grass roots are necessary for the success aof babul
SOWINGS

Preparation of ssed : Whare possible seed collected from sheep and goat pans
should ba employed, as this garminales more quickly and gives a highar percentage
of success. Failing this a commaon practice is 1o soak the seed in water or heap it up
wilh maist cow-dung to stimulate germenation.

Filling up vacancies : This should be done at infervals of two weeks as a routing
matler

The results of broadeast, mound, palch and strip sowing are found 1o vary as under -

n
(i)

{ilf)

(v

Broadcast sowings fave usually proved a failure.

Mound sowmgs, made in areas subject 1o lloods or in swampy or waterlogged
sifuations, gve good resulls, Low mounds 15 cm. high and 80 cm. in diameter
spaced 2.50 x1.25 metres can be made for the purpose.

Paich sowings can be made in blanks amongs! young growth of babul or other
species already on the ground. Palches 60 cm x 30 cm, dug and cleared of rools 1o &
depth of 15 cm. and spaced 2.50 x1.25 metres have given good resulls.

Strip sowings. with strips 3 metres apar (made by means of three confluent plowgh
turrows and sach sinp baing about 75 cm. broad) have also given good results.

Planting technique - Seeds should be directly sown in the polythene Bags o in the Tiakd,

two seeds al one place during May-June. Transplanting naked
seedlings should be avoided as the tap-root is sensflive.

Rate of growth ; The Hale ol growth vanes conskderably, but under favourable conditions it

I rapid.
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2. Acacia auriculiformis (Akashmoni)

A mediem-sized, evergrean tree with drooping branches amd Eucalypius-like leaves
(actually phyliodes) and a very graceful habil. Since it can be raised sasily from seeds and s a
gocd coppicer, it is recommended for raising in fuel plantations.

Flowering and fruiting : It bears thread-ike lassels of yellow. sweel scanted flowers
during September-Oclober, Aboul 4230 seeds weigh per 100 gm.

Fruiting - December

Artificial reproduction : It is easily raised lrom seed, which germinales readily. This
procedure can be adopled provided sufficient seeds can be collected al a small cost, Vacancies
must be tilled up by the transplants in lhe same season. Seeds must be soaked in water for 24 1o
36 hours before sowing in the field or the nursery, But for ensuring success and betler growth,
transplanting of nursery raised seadlings is always pralerrad. The optimum size of seedling for
transplanting is 20 to 30 cm. but these of large size uplo 75 cm. (L@ ol the previous years siock}
can also be used, with most of the lower phyllodes removed. The tip of the taproot should be cut
ol with a sharp knife

Rate of growth : Rate of growth is moderate

3. Acacia catechu (Khair)

Acacia catechu is essentially a tree of comparalively dry regions. But )# occurs on a varely
at geclogical formations and sails. It undoubledly thrives best on porous alluvium, composed of
sand and shingle and on well-drained sandstone. It 15 Known 10 ocour on granile, gneiss, schist,
guarizite, shale, basall, trap, limestone. congiomerate and laterite. As regards sodl it is common
on sandy and qravelly alluvium, and on loam or gravel with varying proportions of sand and clay.
It grows also on black cotton soil

Flowering and fruiting : The pods develop rapidly, becoming full - sized by Saplamber o
October, and they begin to ripe by the end of November and continue ripening during December
ang early January. The pods are dehiscent usually threa 10 six-seeded, Aboul 3200-3500 seeds
weigh per 100 gm,

The seed can best be collacied by stripping Ihe pods off the trees in December or early
January and spreading them in the sun for a few days The seeds cling tenaciously 1o the pod
valves. and in order to detach them it is necessary to heap the pods on a large cloth and baeal
tham well with sticks, after which the seeds can be separaled by shaking and winnowing in & flat
baskat

The seed is badly subject 1o insect attacks. It is advisable, to sow the seed the year in
which it is collected. The fertility of trash undamaged seed is high (73%). The seed germinales
readity with moderate rain and requires no special preparation to stimulate germination

Germination - 70 o 75% germination staris in about a week and complate in 3 weeks,
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Extraction - Pads shoukd be spread in the sun for a few days. In ordar 1o detach seads
from the pod valves, B i3 necessary to spread the pods on tarpauling clath
and beat them with stick. Seeds can be separaled by shaking and
winnowing in basket

Storage - Ona year sead s badly subject 1o insect allack. Sow the seed in the year
in which i i collacted, tharalore, their slorage = nol recommended

Pretreatment -  Soak seed in oold waler for 24 hours,
Sowing - May-June,
Ploughing - July

Podythene containers are filled with maxture of seived sol and compest in
ratio of 2.1, Sowing is done in Feb-March. 2 seeds inaach bag al a depth
of 1.5 cm s recommended. Sasdlings bacome il for planting oul in July
when they allamn a haight of 20-30 cm

Artificial reproduction ; Transplanting cannot be relied on, bul direct sowing. if camied oul
jroperly, is heghly successiul

The success of drect sowings depends on | (1) the degree 1o which the sail iz kepl bose
tor the tirst two years or so after sowing; (2} thorough weading; (3) abundance of light fram the
Loammencement, In addilion, the thinnng out of the young plants has a marked effect on thair
tavalroment Irmgation undoubladly stimudates (e growth of the plants, but is nol essential
provided regular loosening of The ol is caried oul. Hesowird should b= done in vacancies al an
iiderval af two weaks as a routine matter

Rate of growth : The Rale of growth is variabla. The growth is quite skow in dry localitiss
with a soll of sand and boukders, but it is rapid on beller sile

4. Acacia leucophloea (Reonza)

& moderate sized 1o large thomy deciducus tree. with a somewhat spreading crown and a
trurik offen crooked sand gnaried

Flowering and fruiting : The yellowish white flowers appear about April. The pods npen
from April to Jufe. The pods are 10 Lo 20 seeded, and are scarcely dehiscent. Aboul 700 Seeds
weeigh per 100 gm. or 37,000 per Kg. Seeding age at & to B years. Seeds almast every year,
Fods are plucked Irom trees. Seeds are exiracied by bealing up dry pods,

Artificial reproduction : Direct sowing i5 more successful than transplanting. Young
saedings are found to transplant fairly well sarly in the first rany seasaon; but the fransplanting
checks the growih Line sowing found 1o bea the most successful, Germination 60-85%:

Storage = It can be stored for one year, Mo prelreatrmeant regudired.
Rale of growth : The tree is generally considerad 1o ba slow growing.
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development should not be transplanted untill the rains of the second season or even the third
season in the case of backward plants,

Rate of grewth : The Rate of growth is slow. Seed should be obtaned from Truits collected
from the trees and not from the ground.

Storage - Seed should ba coated with red lead 1o keap off ants
Planting : July {Third yeoar)

9. Ailanthus excelsa (Maharukh)

Flowering and fruiting | The penicles of small yellowish flowers appear in Febnaary-
March, and the fruits ripen in May-June. About 920 to 1050 seeds weigh per 100 gms A
considerable proportion of the seed loses its viability if kept for one year. Tha fruits are : plucked
and collected The fruits are dried in sun, bealen and winnowed to saparate the sasds The sead
ooses viabilily quickly and can nol be stored for use in the next year even in sealed containers

Germination commences in about 10 10 12 days and completed 'u115l:: days. Garmination
percent - 60-B0%. Sesdings can be pricked cut in comainers also Transplanting In field in
sacond year onky,

Artificial reproduction : Plants can be raised easily from seed, transplants or from
cullings. Large cutlings sirike readily. and rool-cullings may also be used (o produce shools, For
artificial propagaticn by seed a light porous soll is necessary The seed should be sown in May or
June i well-raised seed-bads in drills about 25 cm. apart, water being given requlardy but
spaningly. as the seadiings will nal stand an excess of il. Under favowrabile conditions gerrmdnation
takes-place 1-2 weeks after sowing. The seedlings will be ready to transplant durng the rains of
the second season

Rata of growth : The rate of growth is mapid

10. Albizzia lebbek (Kala Siris)

A moderale sized tree in dry zone, or large deciduous tres in the moist zone. It grows on a
variety of soils and climates, he rainfall varying from 635 mm. o over 2540 mm. It prefars a good
well drained loam, but it Is not very exacting, It can grow faily well on the lalerite or black colton
soil. though it dishikes heavy clay. In Andamans it thrives on calcaraeus soil. It is fairly resistant 1o
drought and frost. Seeding age early. Seeding annually

Flowering and fruiting : The flowers, of a somewhat heavy fragrance. appear chistly in
April and May. The fruils develop rapidly, and by August some are nearly full-sized, begin 1o um
yelow in Novemnber, ripening soon on trees which have lost their leaves By January - February
Ihe pods are all npe and colliecled, dried, threshed and winnowed, Seeds arg axtracied from the
pods by drying them in sun and then lightly beating them. The seed weight varies from 490 to
1230 {average B10} seed per 100 gm ie. average 8000 per Kg. They can refain their viabidity
wall for at least one year. They are liable to damage by insecis, both on the iree and on the
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ground  Fresh seeds have a higher percentage (94%) of tedility than seads that have been kep!
for some time, However, seads kepl for a vear germinale more rapidly than fresh seeds.

Artificial reproduction : Alhizzia Jlebbek can be grown by direct sowing and by
transplanting or by stump planting from the nursery, bul fransplanting checks the growih 1o scme
extard. The sead may be sown withowd any pre-treatment in the nursery 0 March-April in drilis
nol less than 25 em. apar, the beds being watered regulary but moderately and kept wel
weeded. Germinalion commences after aboul 5 days and conlinues for a manth. But spaking
seads in boiing waler for 24 hours or for 48 hours in cold waler increases germinatiorn
percentage. The young plant will be ready to transplaml early »n the rainy season. Under
favouwrable condition of scil, moisture and sunlighl, seedlings grow very fast and attain a height o
about 30 ocms. by the commencemsant of the rains, when they are ready for planting out in the
field. This mathod gives a survival of aboul 75%.

For stump planting, nursery seedlings are pricked oul whan about 8 cm. high. Stumps can
ba made whan the plants are about 15 months old (the break of tha second raing), consisting of
3510 b oms. shoot and 22 o 25 e, of rool. with a thickness of 8 1o 18 mm. at the collar. Stumg
planting gives anything upte 100% success,

Storage - 4 1o 5 vears. Keeps well in gunny bags, provided pods are collected on trees as
so0n a5 they ripan. Seeds are subject 1o altack of insects d they remain for some fime on the free
when ripa.

Rate of growth : Plants reach & height of 60 10 90 cm. by the end ol first rains and a height
of about & metres after 4 years,

11. Albizzia procera (Safed Siris)

A large tree wilh a long clean bole, often branching at a consikderable height ard formang a
somewhat light crown. It prefers clayey soils

Flowering and fruiting : Flowers appear from June lo September The pods soon
commence forming, and in the cold season from Oclober to February, they have a nich red
colour, The pods ripen from February 1o May. About 1760-3000 seads weigh per 100 gm.

Artificial reproduction : Transplanting can be carried out successfully in the rainy season.
Tha seads should be sown in nursery beds about March to May in drills about 25 em. apant, the
seeds being placed 10 em. apar in the drills and lightly covered

Cirect sowing i line has proved more successhd than fransplanting, provided regular
weedng and loosening of the soil is carried oul.

Alwzzia procera can be propagated quite successiully by using rool and shoot cultmigs
{stumps) from one yvear ofd nursery stock. Stumps having ona (o wo om. diameder at the coliar
can akso be used

Rate of growth : The rale of growth is rapid.
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12. Alstonia scholaris (Chhaturan)

A large evergraen trae with a tall stem, often fiuled and buftressed, whorled branches, and
dark green shiny leaves in whorls al 4 1o 10, Scaftered throughoud the grealer part of India,
whiere the rainfall is over 1500 mm. pretering fairly moist situations, Not goad in the dry regions,

Flowering and fruiting : Seeds ripen in the beginning of the monsoon About 680 seads
Weigh one gram.

Artificial reproduction : Seeds germiate easily in the nursery. One year cld seedlings
are transplanted with some of 1he lateral leaves siripped off with care,

Rate of growth : Moderale,

13. Anacardium occidentale (Kaju)
It thrives best on sandy sails. It 15 a good sofl binder

Flowering and fruiting : Flower appsars from December 1o April and the fruits rpan fram
March 1o Juna.

Artiticial reproduction : It is best propagated by seeds. Seeds should be soaked In water
for 12 10 24 hours and sown directly, one to lwo seeds per stake, covered with aboul 2 1/2 om. of
soll. Seed waighs 200 in number per Kg. As the seed is expensive, only one saed per stake may
be used. Germinalicn 30-95%. Storage - One year,

Rate of growth : Fairly good

14. Anogeissus latifolia (Dhaura)

A modarate sized to large deciducus tree with a somewhat feathery rounded crown and
drooning branchlets,

Flowering and fruiting : Flower appears from June to Seplember according 1o locally.
The fruits ripen from December to March, fall soon after ripening. and may be found scatlerad
over the ground trom February-March onwards. As a rule the iree seeds abundantly every yaar,
but the fartilly of the seed is usually very poor. About 1060-1235 seeds weigh per 100 gm.

Artificial reproduction ; It is rather a difficull species [ rase artifically. The infertility of
the seeds is a serious drawback 1o artificial reproduction. The beet resul appear to ba obiainable
atter dry years when a fertie crop of seed is cblained, Under ordinary conditions the in ferilily of
! = seed woukd preciude any greal success by direct sowings. though in years of ferile sead-
- oduction they should prove successiul

Seeds should be pre-germinated by soaking and baking in a shallow tray or sunken nursery
beds with a light shed on 1op for two to three weeks in Apri-May. When about 5 percent of. the
spads break-up. the seed should be sown in pelythens bags 15 to 20 em. long and 8 to 10 cm. in
diametar placad in & sunken and shaded nursery beds, About 10 seeds should be sown per bag
and covered by & mm. soll. The polythene bags should be walered twice daily til the sesdings
are about & cm, high, when they will be transplanied in the field on & rainy day.
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Successiul germination is obtainable also by sowing the seed on wellimigated raised beds,
the soil being mixed with a large quantity of coarse sand and 1 2 seed being sown in June and
lightty watered by hand every day. Germination commooces after aboul Iwenly days It is
successiul only where tha bads are wall shaded by a theck covering of leaves and ranches soma
45 cm. abova the ground; under the shade a large mass of sesdlings come up, whareas in bads
axposed 1o the sun hardly any seed germinales,

Rate of growth : Moderale. Allends aboud 2-10 1/2 maters height in 16 years,

15, Anona squamosa (Sitaphal)

The species is suitable for covering denuded hilfs, stony areas and Blanks. 11 is also fourd
im granite gneisa formations with sandy and gravelly soils, as in Chhundwara districl. In the
Trappean area il is lass commaon bul comes up profusely with care and protection. In such areas
bushes are cul down and used as fuel alomg with olher bushy yseld and hence the species has no
chance of astablishing nsedf and yielding frufs. The species is nol browsed by cattle or goat and
can therefore be fried on bare grounds. whara the problem of grazing is acuie The best variely
of frud, famous for its largeness and  sweetness of pulp with few seeds are from the
Maehboobnagar District in Andhra Pradesh,

Flowering and fruiting : Fruits rpen in the cold season and come oul in the marke! from
the middle of October 1o end of January. There are 2750 seeds par K.

Artificial reproduction : The besi resufts are obtaned from direct sowing of ripe seeds in
Sity in ploughed lines abowt 4 metres apart

Experiments in gralling have nol been camied out, Seediings are also easily raised.

16. Anthocephalus cadamba (Kadamb)

A large deciduous Iree with spreading branches. It is a tree of meist warm regons. It s a
gem of a trea, It is fast growing and lands itself naturally 1o coppice method of reproduction, thues

showing high promise for raising as plantafions,

Flowering and fruitimg : it flowers from Apnl o Juna and the fruds mpen and fall in
January-February. The fallen fruits should be collected early because seeds are relished by anls,
Spads are vary minutely packed in capsules, Abouf 17000 sseds weigh one gram. Exlraction o
sead requires special lechniques. Essenfially the lechrique involves macesration of fhe ouler
pulpy portion of the fridl which bears the seeds, Plenly of clear water is needed 10 separate
effectively the seed from the pulp.

Artificial reproduction : The arlificial raising of this species from seed is not difficult, bt
requires graat care owing to the small size of the seseds and the seedlings and their [kE&bility 10 ba
washed away, or gelting buried into the soil and 1o the sensitivenass of the seedings 1o drouglhd
an ane hand and excescive maoigiure on the other. Yoeung plants showld be raised in ssed boxes
kepl under a shade. & germinating medium consisting of rich and mellow garden soll is dasirable,
It should ba of similar texiure as the seed and fo oblain good aeration and drainage, the bollom
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should be filled with gravel lopped wilh a layer of fairly coarse top garden sod, Only sterilized sod
should be used to obwviale the ravages of damping off, 1o which the seaedlings are very
Slsceplible. Before sowing, the soill should be watered first by ha¥-submerging the seed box
contalning the sofl, and the water being allowed 1o risa by capillary action. Overhead watering
used with a walering device tums the waler in fine mist will alsa serva the purpose. Any of these
methods will pravent the seeds from being buned deeply in the soil. Boiled or clean rain wates
should be used to ward off damping off Finally, the seed box should be allowed 1o drain, after
which # ia ready for sowing. To abtain uniform sowing, the seeds should be mixed with washed
starile fine sand. After sowing. the seeds should be lightly covered wilh fine sterile soil of sand
Subsedueant walering should be regulated in fing mist, otharwise the fine seeds will be buried in
tha soil. The seeds germinate ino seedlings, 12-30 days afler sowing One and hall manth after
germination they are ready for polling in 5 em. x 15 cm. polythene bags. After a lapse of another
I 12 manth the seediings are ready for transplanting in the field. A1 this stage the seediings are
abold 15 cms. in height and bear 6-8 leavas,

Rate of growth : Very fast growing. O maetres heighl in five vears and 17 metres in 9 YiEars
are on record

17. Artocarpus integrifolia (Kathal)

A large evergreen free with a shor thick bole and a dense round crown of dark green
foliage. The chief imporiance of the trees lies in s fruit, for which it is exlensively cultivated.

Flowering and fruiting : The numerois yellowish green flowers. appear from December 1o
March Fruits ripen during the rainy season. The seeds quickly lose their viability, It has,
theretore. to be sown immediately after collection in June-July. About 45 seads weigh one K

Artificial reproduction : Owing 1 its long and delicate 1aproat the seadlngs does nol bear
transplanting well, and seed sheuld therefore be sown in siu or seedlings should be raised in
polythene bags. The seed should be sown preferably fresh at the commencement of the rains in
Jume-July immediately after collection in polythene bags, Polythens plants should be wateresd
reqularly in dry weather and are ready to plant ou at the beginning of the rainy season when one
year obd

Rate of growth : The growth is slow al first, buf later it is mere rapid,

18. Azadirachta indica (Neem)

It will grow on most kinds of soil, does well on black collon soil, and does not do badiy evan

v clay. |1 thrives befter than most other species on dry stony shallow soil with a waterless sub

all. or in places where there are seeds available annually hard calcareous o clay pan not far
from the surface. 1 will not grow well on land llable 1o inundation

Storage - Seeds viability falls down rapidly after two weeks, seed should be sown
immediately
Presowing treatment - Nong,
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Flowering and fruiting : The penicles of small white llowers, smelling of honey, appear
from March 10 May and the frud ripens from June 10 August, The seed does nol relan its viabiity
long 4,400 seeds weigh per Kg. Germination - 70-75%.

Artificial reproduction @ Direct sowings have proved more successful Than ransplanting
Care is necessary in the collection of the seed It shoukd be collected from the trees about July
when thoroughly ripe, and should be sown as soon afler collection as pessible, The seedings will
L 1t 1o ransplant during the first rains, when they are 8 to 10 cm. high, the tagroot then being
et 10 e fang Transplanting may be camied out succassiully affer prunning down the slem
anu rocls, this system has been adopled successiully in the aftorestalion of Telankherd hill,
Pabigpar

Rate of growth : The rate of developmant of young plants after the first season is fairly
raped. A% a rule trees pul on a mean annual girth increment of 2.5 cm. though mare rapsd growth
s alfained urder favourable conditions.

Extraction - Easy as the pulp rols easiy,

19. Bauhinia purpurea (Keolori)

The tree is characteristic of mixed deckduous forestis often of a dry Iype, coouering on hill
slopes, in valleys, and along streams. 11 is frequently cullivaled Tor The sake of 5 handsome
fowers.

Flowering and fruiting : It is a small free. Flowers start appearing from September 1o
December. They npe from Janvary fo March. The seeds germinate readily and have a high
percemage of fertility, which they refain unimpaired for at least one year, About 300 seeds weigh
per 103 gm

Artificial reproduction : Besl results are altained by line sowings kepl regularly waeded
Imigation also has a marked effect on the growih The seedings are somewhat sansiive to
transplanting, which have to be done with cara. The seed should ba sown in the nursary in April
or May In drills 25 cm. apart, and covered to a depth of about 8 mm, regular watering and
essantially weeding needed. The seedlings appear in abowl 4-10 days and can be transplaniad
whie still of small size during the firs! rains. A certain amount of success has been allained by
transplarding in the second rains as stumps. The stem and laprood are to be prunned down 1o 5
amd 25 cm. respectively. but this checks the growth severely for a time.

Rate of growth : The growth rale is fast. Attains aboul 4.5 metras hedght in Iwo years

20. Bauhinia variegta (Kachnar)

It i essentially a tree of the mixed deciduous forests, often of a somewhal dry ype, and
occurs frequentty on hilly ground, It is a moderate sized deciduous tree,

Flaweting and fruiting : Flowers appear from February - April. The pods ripe in May and
June, They germinate readily and show a high percentage of fertiily, which is refained o some
extard fof at least a year. Aboul 250 to 360 seeds weigh per 100 gm,
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Artificial reproduction : The most successful means of raiging the tree anificially is by
sowing in lines, in which the soifl has been well loosened, followed by regular weeding and
subsequenl loosening of the  sod. Unless regular watering can be carried out, transplanting
is difficult except in the case of small plants during the first rains.

Trees planted for omamental purposes can be ralsed in polythene bags or in the
nursary and kept for ope year, bul reguiar walering s necessary in the dry season lollowing
transplaming in the second rains. In this case eiher the seedlings should be pricked oul in the
nursery during the first rams or the drills should be at least 30 cm. apar, and the seedlings
should be thinned oul whare necessary.

Rate of growth : As such the growth is fast but under less favourable condilions, it
becomes considerably less.

21. Bridelia retusa (Kassai)

A moderate-sized or large deciducus tree. Wood used for house-posts, cars, car-shafls
and agricultural implements. The bark Is used for tanning, and the leaves lor caltle-lodder

Flowering and fruiting : Flowers appear from May lo August, sometimas later, and
the fruds ripen in January-Fabroary, About 1590-1760 pyrenas welgh per 100 gm. Seeds show
75 percent Fardilly,

Artificial reproduction : Seedlings can be most successfully raised in the nursary f the
beds are kept shaded from the sun in the heat of the day and regularly walered. The seed
should be sown about March, and the seedlings can be transplanted without much difficulty
during the first rainy ssason. Transplanting in the second rains requires more care owing 1o the
length of the taproot. Direct sowing have not been tried.

Rate of growth : Fairly tast

22. Buchanania lanzan (Char)

Silvicublurally it is a useful tree for clothing dry hilksides within its natural region. It is
often found in abundance on clayey soil, bul i avoids water-logged ground

Flowering and frulting: The pyramidal penicles of small greenish white Nowers
appear from January to March and the fruits ripen from April 1o June. About 350-450 slones
weigh per 100 gm. Fresh seed has a fedility of about 70 percent. Those stored In air-tight lins
for ane year have a ferdility of 50 percent. Seeds expased to sun lpose their viabilty.

Artificial reproduction : Care should be 1aken not to collect seeds which have lain on
the ground exposed to the sun for any Hime, as these have a low percenlage of ferility.
Direct sowing i more successiul than transplanting from nursery beds, and 1he latter is
carried out during the first or the second rains

Rate of growth : The rate of growth of seedling tree s slow. Coppice shoois grow about
390 rmetres in height in 10 years.

1
i
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23. Butea monosperma (Palas)

The tree is very lypscal ol open grass-lands, where il is frequently gregarious, [ grows
n waler-logged  situations, on black  collon soll, and even on saline soils |t B
a characlerslic tree ol the plaing, oflen forming pure palches in grazing grounds and other
open places, escaping exlerminalion owing 1o its immunity from grazing. It has a power of
reproduction from seeds and rool-suckers, Also, it has a peculiar power of recovery from the
effects of constant lopping

Flowering and fruiting : The blackish flower-buds appear on the bare branches in
January and from the end of that month and through February and March the trees herakd the
hot weather by bursting fTorth in a blaze ol scardet blossom, presenling gorgeous sight which
it once ssan can never ba forgoften. Tha trea s on this account appropriately termed the “flame
of the forest  Flowering continues, according lo locality, untll the end of March or the end of
April. Seasonal condifions influence the fime of flowering 10 a considerable extent. If takes
place earlier than usual in dry seasons

The fruid forms very rapsdly, the scarlet fliowers quickly giving place 1o pale green flal pods.
The pods ripen in May-June, and fall soon after ripening, being blown to some distance from the
Ireas by the sliff breazes which are commaon al that time. The sead losaes ts viabdlity within a
yaar, but fresh seed hag a very high garminative power.

Artificial reproduction ;- Arificial reproduction may ba effected successiully both by direct
sowing and by fransplanting from the nursery, though the former is undoubledly the more
sucoessful and economical mothod. In forest operations the young plants suffer greatly from the
atlacks of pigs and prorcupines and of rats on grass lands. in places where these animals are
prevatent it s almost hopeless (o altempd raising plantations of Butea unless some means of
praveming their depradations can be apphed,

Direct Sowing :- It can be raised with greal success by line sowings Weeading during the
first year of lwo is essanlial lo the proper development of the plants, while the thining out of
congested plants should be commenced i necessary, al the end of the first seasocn and
continued regularly, it is unnecessary to extract the seed from the pods, though the wing of the
pod may be broken off § desired. The pods should be placed about 25-30 om. apar along the
lines and lightly covered with earth, Cne Kg, of pods will ordinarnily suffice for 180 metres of line
The seed should be collected before the rains commence, either off the trees or from the ground
and should be sown soon after collection, For ordinary afforestalion a disiance of abowt 3-4
mitres batwaan the kinas will be lound suitable. For lac cultivation, the trees require to be spaced
more widely in order 10 induce Tull crowns, and a distance of & metres or more belween fines will
probably be found sufficient. In imigated sowings, the most salislactory method is fo sow the
seeds in the loose soil near the base of the rdge of eanh, thrown up along side irmgation
trenches, 30 cm. X 30 cm. in seclion. on the side facing the rench. For unirmigated Bne sowing
the ground should be ploughed or hoed up o a width of about 30 cm, before sowing,

Transplanting :- Fair success can be altaned by transplanting from the nursery during the
first rainy season, particularly, f the stem is prunned down fo aboul 5 cm. and the faproot 1o
about 25 em. Owing 1o the langth of the taproot transplanting with unpruned stem and roof is not
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only mora difficult bul less successiul. Transplanis tend (o e back dunng The winter, whether
prunmning is dona or nol. In order 1o raise plants in the pursery the seed should be sown as soon
as it s ripo, and as long before the beginning of the rains as possible, in order 10 oblain
sulficiently large transplanis before the rainy season is oo far advanced. The pods showkd be
placed abowt 10 cm. apart in shallow drills 25 cm, apar, and lightly covered with earih. Great
care in the preparafion ol the seed-beds 5 unnecessary, since Ihe young plants come up well
under unfavourable condiicns. Regular walenng and weeding should be carned ocut aller sowing
The seadlings usually commence o appoar in one o wo waaks.

Rale of growth :- Under favourable conditions seedlings and saplings grow rapidly and o is
probable that lended plantations woulkd show a very fair rate of growth for some years al least. In
irrigated and unirrigated ling sowings al Debra Dun dominant planis seven years old had alfained
the following girths -

Irrigated  Unirrigated
Bean girth A0 cm. 33 cm.
Maximurm girth B0 cm. 37 cm.

24, Carissa spinarum {Karaunda)

It ks an evergrean shiub. Il spings up readily not only in open places but alse as an
undargrowth species, and is useful for clothing dry rocky grounds. It is the only species which
survives heavy grazing and the trampling of the soil. Under natural conditions the seeds
parminale during the rainy season. The sesdiings have good power of penetrating grass amd
wesd growth bt succumb to excessive damp,

Flowering and fruiting = Flowers appear in the hol season from Aprl 1o June. They ane
cxtramely fragrant. The ruils ripan in thea hol Saas0n.

Artificial repreduction :- I can be raied by direct sowing of seeds. The Rate of growth of
saedings is slow, aboul 5 10 8 cm. being attained in the first season, about 15 to 20 cm. in the
sacond season and about 25-35 cm, in the third season, |1 is therefore desirable o transplant the
sading in the second rains.

Rate of growth - Slow.

25. Cassia auriculata (Tarwar)

It is am evergreen often gregarious shrub. The species can ba grown in conjunction with
ather frees and is also a good sodl binder. 1 15 a useful plant for clothing dry bare rocky grouna
ard poor shallow and eroded soils. ks mulliple shoots can be cul on annual basis and bark of the
shools is rich in high quality tannin.

Flowerrng and fruiting ;- The yelow flowers appear al vanous seasons, chiefly trom
October to May. The llowering and fruiting seasons overlap, and ripe fruils may be found lor a
considerable period of the year Good Seeds have no difficully in garminating, and the
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perceniage of ferilty s faily high. The plant begins to flower and frult at an eary age, uswally
when abowl a year ofd. About 3880 seeds weigh per 100 gm

Arfificial reproduction -- Planting on still, water-logged or alkalipe sail and frosty localilies
shoudd be avolded, care being laken o salecl places wilth sail which i light, and nod oo meis)
The sda should be an open ane, lreas and bushas being removad I thay are presenl. Direcl
- sowing has given much belter results than transplanting and it has been lound advanlageous o
plough up the land before sowing, The sowing may be done elther broadcast or n nes, Lines 1
1o .20 meires apar produce a dense crop

Rate of growth .- Abouwt 1.20 12 1.50 metres heghl in lwo years

26. Cassia fistula (Amaltas)

& moderate sized deciduous Tree with a rather open crown. Wood hard and durable, in
demand for house-posts, cars and agricullural implamants. 11 is Tound on a variely ol geological
formations and well grown on poor shaliow soil. In climate requirerrsents il shows a wide range

Flowering and fruiting - The leng pendulous racemes of large bright yellow flowers
appear chiefly with the new leaves from Aprl fo June, but it is net uncommon o find the tree in
fliower evan as lale as Seplember, parlicularly i dry years. Pods commence ripening in
Lracamoer and continus rganing lrom January W March or April. Abowl 550 sesds weigh per 100
gm. Saeds retain their witalty unimpaired from al least Iwo years. Seads lrom pods one year old
germinate more quickly than that from fresh peds. though the percendage of sound seads with
former may be low owing 1o insect attack

Artificial reproduction - The seeds germinate lardily, that kept for one year germinating
more readily than fresh seeds, Fresh seeds require pre-treatment. Beiling of seeds in watar for
five minutlas is said to give good results, The sseds should be sown in seed-beds in dnlls absout
25 cm. apart in March or April and regularly walered. Germination ordinarily takes place early in
the rains. Transplanting recquires some care, bud it can be carried oul satisfactorily while the
plants are still comparatively small during the firsl rains. Using polvihens bag is the mosi
salisfactory method, the seediings being ransferred in the polvihene bag in the first raing and
planled out in the sacond rains.

Rate of growth :- The Rale of growth is moderate ondy,

27. Cassia javanica (Java ki Rani)
It is a medium sized. quick growing tree, with a graceful spreading crown,

Flowering and fruiting - The floweres are shaded rose coloured bome In clustered
racemes during April-May, laterally covering the branches. Fruils ripan in the cold season,

Artificial reproduction ;- The seeds germinate easily in this case. Transplants should be
prepared on the lines given for Cassia fsfula

Rate of growth - Fast.
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2B. Cassia siamea (Kassod trea)

A large. fast growng, evergreen tree with scme what malshaped bole and very brittle
branches. |t thrives bes! on the malst soils, provided the drainage is good, Seeding at the age of
2-3 yaars, seeds avery vear,

Flowering and fruiting - Il is sirikingly attractive during September-Octaber with fis bright
yellow fiowers borne in erect penicles. The pods ripan towards the end of the hot season. Seed
ripening - November, Seed Wi 35 000-37,000 par Kg. Germination - 75-800%,

Presowing treatmen! - Scarilication with concentrated Sulphunic acid for 10-30 minutes
can give a germinaticn of mose than 00% within 6 days. scaking in water is advanfaceous
Somie axtent.

Artificial reproduction - If is very vasily raised by direct sowing ol seeds, Seediing
m pofythensa bags can also be ransplanted in the firs! rains. Larger plants can be ransplantad as
ool -shoat cullings in the secomd rains

Storage - 11 can be slored succeasiuly for Several years in dry condidians
Rate of growth - It grows fairly rapid

28, Casuvarina equisetifolia (Casurina)

A large evergreen tree with a straighl stem and leathery foliage. It is used sometime for
poles and rafters, but chiefly for fusl for which purpose It 1s excellent. The selection of proper site
for rausing such plantations in Madhya Pradesh is of utmost imporance. Some indications are
Qiven hereafler. )

Hased on hall a century of successful raising of Casuaring plantations in the plateaux round
about Bangalore {edavation 900 metres and over), Dr Kadambi has deserbed the favourable

seological factors necessary for growing Casuanina plantations successfully infand and without
walarig as undear -

{i) Rainfall - The Banglore plateaux enjoys an average annual rainfall of 850 mm (34
nohes) which s well distnbuted in the year This fact makes quantities of moisture available far
e tree over the grealer pan of the year and thus enables tha tree to tide over the dry hot
nonths of Fabruary-March

(i} Temperature - Where Casuaring plantalions have been attempted, the lemperature
:an be described as moderale with the resull thal e free can caontinue its veaelaltive activity
pr ically uniterrupted in all the season, except perhaps lor a very short period in summer when |
the available moisture reaches the minimum, Normally the mercury does not rise even o 95°F |
arw rarely sinks below 58° F, a temperalure range which is very favourable to plant life. Even in
e month of March, the relative humidity never sinks below 7% and in rainy months, namely
August and Seplember, § never rises above B9%.,

(i) Edaphic factors - The soil round aboul Bangalore is conspicous on account of s
bright celour and can be described as lvam to sandy loam containing sand in varying proportion
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frarn 30 to 60 percent or more, clay from 0 to 20%:, the remaining porion consisting af st with a
small proportion of organic matter. The bright red loam, which probably is laleritic In ongin, has a
high content of oxides of ron and aluminium and owing to the moderate rainfall there is not
lzaching of tha silica and sequioxides, The proporion of sand often vanes within wide limits, but
thir sand ks generally always of the line variety which, mixed with loam has high water refaining
capacity, The sub-soil water kavel is not genarally al any great depth, but this does not play such
an important pard in the developmend of Casuaning plantations in the loeality round about
Bangalore. It is the mosture retained in the upper aoil layers which plays the primary role. Fed by
the well distributed rainfall of the year 1he close textured loam, especially during the o cast
monsonn rains of September to Movernber, which bring in sk dopping rain lasted for several
hours. absorhs adequate quandities of modstura and retains @ throughout the hol season, The
hield moisiure halding capacity of the soll, which 15 a8 measura of the amourt of rain water
retained by the soll after the excaess of water has sunk by gravity 1o the sub-soil moisture lavel,
has bean found 1o be very favourable in the localities where Casusarina thrives besl. The
maisture retentivity of the soil is reduced with the incereasing proportion of the sand and the
decreasing propoartion the red earth in it In other words, with the incréasing propoon of sand in
the soil_a heavier rainfall will b= reguired to prevent the Casuanna from dyeng of drought.

A detailed investigalion af the soils n relation (o large scale modalkly of Casvanna has also
been conducted by Dr. RS Gupla, Soll Chemist, F R Debra Dun, His conclusions are
summansed Bakow -

i} The main requirement for the haalthy growth of Casuarina fram the paint of wew of
the soil are (i) an adequate supply of moElure [Bul nel waler logging), and (§) an
adequate supply of nutrients paricularly Mitrogen, drawn elther frem natural humus or
by fixation of almospheric Midrogen by the rool nodules These are pariculaly
imporiant in iha initial stages of devedopment of Casuaring plant. because they induce
a good rool davalcprmant, which is necessary for the healhy and il growth of the
Tres

(iy Az regards the suitability of soil for Cassanna, il is generally seen lhal a moisiure
retentive soil layer of a closure texiure than sand, in the proximity of tha wiaar-table,
with a sandy layer on lop, is halpful lo Cassanna. When reverse is the case, i a
coarse sandy layer ocours below the loamy top soil, in localities with low water table,
lhara is inadaguale ascem of molsture due 1o thick layer of ntervening sand. leading
o soll droughl and consequant plant casualities. In 1he [3ler case the plantalion may
keap on doing well during favourabde monsoon but when there is a long stratch of year
ol drought due to fadure of rains and the waler-lable goes down, there s a likely
danger of large scale casualities in Casuanna plantations.

{w) Drought conditions could also be caused due to anclher sub-sail factor. 1 is seen n
s0me areas specially in the sandy localities that the sub-soll layer is somelimes a vi 'y
coares grained sand, thal is coarser than normal top sandy layer. Ascent of mostiure
is hard in such a layer of extra coarse sand soil and creats soil drought in the upper
horizons, thus causing casualties. This top soil drought s also denmental o the
developmeam of root nodudes, which are of such vital importance in the sandy soils.



(28]

vl  Foot nodules play an impoertant role in the growth of Cascannag in sandy soils. These
snils being poor in humus have to depend mainly on the fixation of aimospheric
Mitrogen by rool nodules as the only source of Nitrogen supply. For the heakhy
davelpment of these nodules, the top layer of soill (nearly & cm) in whach they ocour
should mol become dry. In companson wilh sandy solls, however, for the alluvial
lcams and clay, Ihe impordance of rool nodules is not so greal because thesa are wedl
supplied with humus from which the plants can draw their Nitrogen supply.

(vl pH of soil does not appear o have corelation with Casuarina growth or casualities
[herein. One imporiand point, however, is that Casuaring tolerales highly alkaling soidl
with pH as high a5 3.9 10 8.5 This. combined with the acidic nature of s humus, has
the power of neutralising alkalindy and can make it a suilable species of planting in
alkaline and saline lands with a view to reckaiming them for cultivation.

Flowering and fruiting ;- The tree ordinarly flowers bwice a year, from February 1o April
and in September-October, The frud ripening in June and December. About 700 seeds weigh one
gm. The seeds relain Iheir vitality for a few months, and 10 some exlen for a year, It is always
desirable 10 use Tresh seeds. They are very lable 1o the atlack of anls, which carry them off in
large quantities frem the nursery beds.

Artificial reproduction - The method almost universally adopted for establishing
Casluarina plantatyons is to transplant seedlings raise in the nursery beds. The Bangakore meltod
is described by Dr, K. Kadambi as under -

The seed & sown broadeasl in seed beds, ralher densely, soma lime generally in
Dracember, ard Eghtly covered wilh soill. The beds are walered daily until the plants are Iwo 1o
three months old. The plants are then removed and the main root is coiled wpon itsell into a loose
loop and transplanted to separate beds at regular intervals generally about 5 em. aparl. They
rermaim i thess beds and are walered, as amnd when required, unlil they are ready to plant out.
Dwing to the colling of the main root, the plants develop a bushy root system, The main rool does
not descend deep info the soil but remains twisted up and from its surface as well as from the
region of the hypocotyl, a large number of adventitious rools spring up. The absorbing root
suface is thus increased, but the penetration of the rool lo any depth is reduced The
advantages arising from this appear 1o be -

(i that the maln reot system s not injured or cut while raising the plams from the
nursery beds and during the planting operation.

(i)} that the main root of Casuaning which generally grows down-wards info the soil, is
induced to develop &8 more superficial habil. This s particularly useful to the tree,
bacause the root system can spread ocut in the upper layers of the loam (say within a
depth of 60-80 cm.}, which has a fairly high lield moislure capacity and can provide
all the moisture which Ihe rool requires practically throughout the year. Mot musch
depth of soil is found in the localities round about Bangalore, there being a layer of
quarz or quartzite stones and granitic boulders undermeath af no great depth whach
offers mechanical obstruction o the penetraticn of roots.
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{iiy  that Ihe developmeant af tha bacterial rool nodules is lacidated by tha developmsand af
superficial adventilicus rocts which have easy access to the air,

The plantation area is ploughed up once or Iwice 20 as to break up the suface sci and
crease s moisture reteptivity by holding 1o break the capdlary rise of waler. The planting
spacement is generally 2 x 2 metre. The plants are transplanted info pits previously prepared.
i offen require 1o be suppored for @ vear by stakes After the seediings have been
ransplanted from the nursaery, they require to be walered at once. Regular watenng i also
jocassary for ona, two or three years after lransplanting, according to the locality. Watering is
jone as far as possible in the evening.

Rate of growth : Very fast,

30, Cedrela toona (Tun)

A large deciduous tree wilh a spreading crown, The tree, owing to its rapid growth and the
lemand for ifs timber, deserves wider cultivation in localities suitable for i,

In Madhya Pradesh f is found in Balaghat, Mandla and Bilaspur along valleys. Generally
peaking, M s wild state, it prefers moisl localles, such as ravines, banks of slreams, and even
wamps, bul i it is walered in its younger slage, it ks capable of growing in comparalivaly dry
Emates and situations. For its best developmant, deep rich moist loamy soil B required. Actually
wowever, il s cullivated in localities whera the temperature reaches 120°F. and sinks below
'F., where the rainfall may be as low as 750 mm. The root system is largely superdlucus and
he tree is thus harmiul in the neighbourbood of field crops.

Flowering & frulting - The flowers appear in February-March or Apnl. The Tive vaived
-apsules ripen in May and Jure and the winged seads escape al differant times from the end of
may Bl July, covening the ground for some distance round the trees. In the early rains they are
yashed info heaps, The fruits should be collected from the trees in May when just ripe and about
o open. The fruits are spread out in the sun for three or four days undil they start opening, They
re thers broken by bealing with sticks and the seeds separated by winowing. One Kg. of fruils
givies aboul 200 gm. of clean seeds. Aboul 280 lo 425 seeds weigh one gram. Seeds have
eridy varying from 60 10 80 percent but seeds Kepl for ona year fail 1o germinate. Tree wsually in
ruils abundanthy eviery year

Artificial reproduction & By direct sowing, or broadeas!, in lines or on ridges, are not o be
elied upon owing to the loss cocured by the washing away of the ight seed, even when covered
with earth. Also occur the bealing down or washing away of the young seedlings by the heavy
monsoon rains, Thus, althowgh surviving seedlings develop well i kepl regularly weeded, the
sowings invariably prove to be palchy and badly stocked. In west Bangal seeds are usually sown
n May direct in hoed lines 1.8 metres apart or in palches al an spacement of 1.8 m. x 1.8 m. For
I sowings 22 Kg. seeds are required per hectare. In ULP. the usual practice is 1o sow tha
reeds jus! before the break of rains in refilled trenches (30 em, x 30 cm. 1o 80 cm. x 40 cm in
section; 3.7 10 4.6 m. apart), failures being beaten up with transplant or stumps. Some success
1as akso noticed by direct sowings on Enes cleared through the forest, and also in gaps of 9 to 12
netres square in which the ground well dug up and levelled where the seed was sown by broad-
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casting; resufled into the seadlings come up plantifully enough to allow of excess plants which
being transplanted inte other parts of the forest, |

The best resulis are, however. achieved by transplanting nursery raised seedhngs in the
second rains, after prunning down the stems and roots. For this purpose, seeds should be sown
soon after collection in well-raised nursery beds. edher by broadcasl or io drilks, lightly coverad!
with fine earth, Regular watering is necessary, bul graal care is requered o prevent tha light
seeds being washed away. A good plan Is 1o cover the beds with a thin layer of grass and to
waler fhrough a fine nozzle, the grass being removed as soon as the seedlings appear. In the
first season, the youn) seedings shoukd be protected from the direct heat of the day unless the
eds are shaded by trees. Begular weeding and koosening of the sol is essenlial, The ssedlings
require growing soon, and # at all congesied should be pricked oul about 15 cm. k¥ 15 om. or 20
cm, x 20 cm, when abowt 5-8 cm. high, during the first rains. Transplanting is doma aarly in the,
second rams the stem being prunned down to about 8 cm. from ground leved and the taproct
being prunned down o about 25 cms. Stumps of 1.5 em. 1o 2.5 cm. diameter give good results

Rate of growth : The Rale of growth is rapid. Some specimen show jusl one nng per o,
ol radius.

31. Cieba pentandra (Kapok tree)

A moderate size, sofl wooded, deckduous tree with whorled horizonfal branches and digitats
leaves, Slems of young iree are armed with conical prickles.

Flowering and fruiting : I flowers in Cecember-January and the fruits ripen n March-
April. The truits are collected when they are just bagin 1o opan. with the help of a long bamboo
pole bearing a small hook at the upper end, the sseds and fiore are pricked out and then
seperated by besling.

Artificial repioduction |t can be propagated by seed or from cuttings, The seed s sown
im the nursery in drills 25 to 30 cm. apart and lightly covered with earth. The seedling are shaded
until about 12 10 15 cm, high and then exposed Lo the sun. Eight 1o twelve months old seedlings
al a spacing of aboul 6 metres ¥ 6 matras ara recommanded for piantation Before transplanting
it is advisable to strip ot the leaves and prung the stem down to a height of 45 to 60 cm., and
also 1o prune down tha chief reot to some cxtent. The trees begin Lo bear in the third or the fourth
year. but some limes nod 1l later, A large crop is never obltained until the sixth year. A large tree
produces 1000 to 1500 frufs per annum, Hence on an average a well-developed tree may be
expecied 1o produce an annual yield of 3/4 ta 1 1/2 kilograms of clean fibre.

32. Cleistanthus collinus (Garari)

The tree & vary hardy and survives fire and grazing batter than almost any other species. I
is saldom browsed, and is said to be poisonous, on which account i is ofien the commanest
Species on grazed areas,
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Flowering and fruitimg - The small greenish flowers appear wilh the new leaves in Aprl-
May. somatimes also in Septembar and the frus ripan following March-Aprl. Fruits {capsules)
are 1o be collected before dehiscence,

Artificial reproduction : Diract sowing of seeds gives satisfactory results, They need to be
zoaked n waler for 24 hours befora sowings

Rate of growth : The rale of growth is quite fast, 1.35 melres height being allainable in two
years.

. Colvillea racemosa (Kilbili)
A moderate-sized, fast growing free wilth a somewhat spreading crown. It thrives besl in
isf 1o moderately dry localities, preferiing low hing shady siluations.
Flowering & fruiting @ The flower-buds appear duning Juby-August fo October in large
ing clusiers, The fruit is a pod, two-halved and rounded in cross section

Artificial reproduction : It is easily propagated from seeds which germinate readily,
ransplants should be wsed tor plantmg oul in the Tisld,

Rate of growth . Fasi,

B4, Daibergia latifolia (Shisham)

In Madtvwa Pradash_ it is fairfy wide distnbutad in mixed deciduous loresls, though now vary
undant, The free grows on a vanely of geological formations, including gnaiss, trap, lalarils,
Kler deposis, and alluvial formations, bul | requires good drainage, and reaches s best
glopmen! where the soil s deep and moist paticudarly in the neighbourheod of perennial
ms. 1 will groaw Tairly well on black cotton soil and also accomodates large dimensions

Flowering and fruiting - The flowerng season Is variously recorded. Brande (Nordham
Cantral India) says Aprl (with the new leaves), Bourdilon (Travancore) says January-
ruary. Talol says April-May (with The new leaves) in the drier pars of Bombay, bul adds that
moist Iocalities (Kanara) # dees not flower reguilarly or abundantly. and as far 88 B Kown only
August; Haines [Cenfral Provinces and Chhota Magpuwr) says September, when in full leaf and
lkes (Walayar Working Plan, South Malabar) gives the same month

The pods rpen from Decamber to April, according to locality, and hang some time an 1he
, the magordy lalls on the beginning of the monsoon, thus escaping damaged from forest fires,
seads have high parcentage of germinalion, though a considerable propotion of the seed
its viahitity when kepd for one vear. Seeds of this species are difficull 1o procure as most of
irees ina givien kocality do not flower every year, About 2400 fruits weigh per 100 gm

Artificial reproduction : The tree can be propagated adificially from cuttings put to early
ns by planting roci-suckers or seclions of lateral rocl, or from seed by direct sowing or by
lanting from the nursery. It has generally been found that in dry sfluation drought is the
e danger 1o be laared. Fairly good resulls have been oblained in some locallies, particularly
the moist ones, by sowing under partial shade in the forest on patches cleared and burnl. This
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species would appear 10 be A suitable one for raising as an under-story in Teak plantations
provided Teak is sufficientty thinned ou,

Direcl sowing & preferable than transplanting, the modality may be considersd in dry
weather favours franaplanting. In efher case it is unnecessary 1o exiract the seeds from the
pods, though it is advisable to break the pods into sections, each containing one seed.

In arder 1o raise pants for transplanting the seed should be sown in well-raised seed-beds
of porous sandy loam in drifls about 25 cm. aparl. The sowing shoulkd be carried out in March or
Apil, Ihe beds being regularly watered, weeded and profectad from thae sun during tha haat of the
day. Tha seadlings may be planted aul aarly in the first raing aither with entire roats and stems or
with stems prunned down to about 5 em. and laproots to about 15 cma, Surplus seedlings § any,
can be used next season, either as transplants or as slumps,

So far as direct sowing concerned, the great secret of success lies in regular weading amd
joosening of the soil. In actual practice the best results obtained by line sowing - A spacing of
about 3.5 metres betwean lines should be sufficient whean well ploughad oF hoed up 1o & wadth o
aboul 45 em. and the seed sown shortly befors the commencemant of the rains and lightly
covarad with earth, The pods shauld be broken up, soaked in water for 24 hours and sown direct.
10 cm. apart. Resowing may be dona in blanks after three weeks, if weeds are available
Otherwise the blanks should be filled up with nuesery raised seediings with ball of earh. Fo
every 30 metres of line 150 gm. of pods should suffice. Weeding and loosening of the soll should
be commencad belora the weeds become dense, as 1l has been found that the sudden removal
ol heavy growth from over the seedlings may cause Ihem to die of drought. Direct sowing can be
resorted to only when the seads are in plenty.

Rate of growth : Tha Bate of growih is slow

35. Dalbergia sissoo (Sisson)

It is most typically lound on alluvial ground in and aleng the bads of the streams and rivers,
very often on sared or gravel along the banks of rivers or on islands, very often gregarioushy. I
aksa springs up on land-slips.

Whaera frash soil is exposed sissoo does nol lolerale stiff clay, on which if the trees survive,
they remain stunted. It prefers porous soll with adequate moisture, Irrigation promotas mes! rapid
growth. The species can be grown closaly round orchards as windoreak.

Flowering and fruiting : The young flower-buds appear with the new leaves, and the
yellowish flowers, in axillary penicles of short racemes, appear in March o April. The young pods
form very rapidly, and by July they are full-sized but remain unripe and tumn yellowish green until
Movember, then they commence to turn brown towards rpening al the end of that manth and til
Decamber and sarly January. About 13.200 lo 15,400 pods weigh one Kg.

Artificial reproduction - The sissoo can be grown from ondinary branch cutlings or from
root sections or rool suckers, Such methods, however, are nol in general vogue, as the tree can
be raised so easily from seed. Seeds are also available in plenty for ine sowing. For line sowing
a spacing of 3 to 4 metras between lines is sufficient, and one Kg. of sissoo pods should suffice
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for 130 metres of line. The ground should be cleared and earth wedl loosened along the lines with
a hoe or plough. The pods should be sown not long bafore the commencement of the rains, For
infilling of blarks, seadlings or slumps should always be preferred o direct sowing

Far transplanting, the pods should be zown 0 dolls in seed-beds of light soil thoreughly
worked up, and lighily covered with earth The sowing should be carred cut well before the rains
{March-Apnl), and the beds should be reguiarly and copiously walered by hand or by irrgation;
regular weeding and loosening of the soil is necessary. If small transplants are required, the drilis
should be 25 cm. apar, running across the beds, Transplanting with entire stems and roats S
succassiul only with small plants early in 1he first rains, before the laprood reaches oo great a
length. Transplanting with prunned stems and rools has invanably given better results, nof only
as regards the percentage of success, it also as regards the vigour ol tha plants afler
transplanting, The stem should be prunned down to a heght of aboud 5 cm. from ground level
and {he tap root o a length of about 15 cm, if transplamting is done in the fiest rains. or about 30
cm. i it Is done in the second rains For infilling of blanks, seedlings or stumps should always be
preferad to direct sowing

Rate of growth . Young planis attain rapid growth provided regular woeading and lsosanmg
of the soijls is carried out,

36. Delonix regia (Gulmohar)

A medium sized, fasl growing iree wilh an umbrella-like crown of finely-cul, brighl-green
lohiage.

Flowering and fruiting . Flowers appear when the tres s completely leafless in Aprl-May,
covenng the crown enfirely with dazzkng large laming-red Nowers. Fruils ripen throughs the rains
till winler, seads can be collected during Mov. -Jan.

Artiticial reproduction - It is usually grown from seed. which are somewhal ohdurale 1o
germinale. Seads placed in boiling waler and allowed to scak in il, as it cools, gve the hghest
germinalion. Only those sesds whose lesla gels swollen by this treatmeani should e used for
sowimg i Lhe nursery beds and ransplanis prepared lor raisaig m the tisld m the second @ins

37. Diospyros melanoxylon (Tendu)

A small to moderate-sized, occasionally large tree. This i one of The most characlarnistic
tree of the dry mixed deciduous torests throughout India,

Flowering and fruiting ' The flowers appear from April to June, The fruils mature in the
Tollowing vear from April lo June. Seeds are easily exiracied after remaving the edible pulp from
fipe Truits, dried lor aboul a waek n the sun. For gelling one Kg. of air dry seed, 8 Kg of freshly
collected ripe fruds are required. Aboul 80 10 140 seeds weigh per 100 gm. Fresh seeds have a
high percantage of fartility. Those kept for one year decling in tedility by 40 to 80 parcent

Artificial reproduction = Transplanting from the nursery & attended wilth much risk owing
to the karge size of the taproot, Stump planting is not successful. The most successiul msthod
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would be 1o sow the seeds in long namrow pohthens bags and 10 plant these out in the second
rains, Sowing shauld be carried out aboul April-May, care being taken 1o cover the seeds with
garth. Pure sand or sandy loam has been found to be a beller germmnation medium than crdinary
soil or clayey lnam. Tha seadlings are sensitive 10 excessive maisiure,

Direct sowing is usually prelerable 1o transplanting, The best melhod is 1o sow seeds in
linas and 1o keep the lines weeded dunng the tirs! two or three years.

Rate of growth | The Rate of growth is slow

38. Eugenia Jambulana (Jamun)

A large evergreen tree with a dense shady much-branched crown of shimng dark green
fokage and usually a rather crooked bale.

Flowering and fruiting : Flowers appear chigfly from March 1o May The fruds ripen from
Juna 1o August. The germinative power of fresh seed is high. bul the seed very quickly loses ns
wiahility The fruits fall as soon as they rpan. About 125 saeds waigh par 100 gm

Artificial reproduction Direct sowing i preferable to transplanting. usually a
considerable proportion of fallure during transplanting, occur inspite of precaulions. Lne sowsng
kept regutarly weeded have proved o be most successful, but 0 is essential that the sod should
ba kept maist, wherg irigation cannot be carmed out. Shade s also necessany

For transplanting purpose the greatest success s oblained by sowng In polyihens bags,
twi of Thege seeds in each, and retaining the healthiest seadbings in @ach bag and planting tham
ouf in 1he second rans

Rate of growth - The Rate ol growih is rapsd. The mean annual ginth increment for eight
Yaars |15 LB ormy

39. Eucalyptus camaldulensis (Murray Red Gum)

In Australia grows uplo 20-50 metras in height and may reach 200 cm. in diameter. When
isolited, the tree develops a globular crown. As a fores! tree, the frunk may taper to a great
hedhit and the undergrostb remeans relatively open

This species s mosl wide-spread of all Eucalyprus in whole of Ausiralia exceplt Tasmania, |1
grows fairly well in areas recehing 750-1000 mm. of rains. In other localities, the species 1S
resiricted o sites whare addtonal ground water is available to supplement the general low
ramniall, e.g. along river water courses of flocd plains. In most of the dry zone of 1S oCCUrence,
the temperalure of over 1007 F s common. In Australia it does nol appear 1o be restricted by
edaphic conditions n any way Exlensive stands ocour on clayey soils, which may be water
legged tor several months of the year and dry oul with deep cracks, during the dry season. In dry
rapons, where the top soils al least are genetally loose gravel and sand it grows well and it also
grows on latertes as well as on calcareous sofs. 11 gives besl yield on deep sandy sails with
some clay in various horizons, and with one hotizon of clay concentration at a depth of 43 cm. lo
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100 cm, On shallow solls with hagher clay content, the spacses will grow bul ds yield will De lower
On limestona. it tends to be chiontic, The speces is faily resistant to cold.

The specles s recommended lo be raised throughout Madhya Pradesh on suitable sites
possessing the aforesaid leatures, In essence. the species prefers silly sofls of good depth, but
will also grow on sandy or sily saiks with permanent sub-soil mosiure. 1 tolerates both the acd
(6.5 pH} and alkahne {25 pH) reaction. In the Dry Zane of Madhya Pradesh, the species shoukl
be planted on deep soil and in the semi-moist and moist Zones, # can be planted on
comparatively shallow soil. A clayey sub-soil is preferable In all cases,

Flowering and fruiting | Phenclogical studies of this species in Nepanagar plantations by
the Stale Forest Research Institute, Jabalpur have shown that the flower buds slan appeanng
fram Seplembar. Flowenng starts fram Novembser and the tree comes in Tull blocm i January
Fruits ripen during March-Apeil and are fit for collaction in April-June.

Artificial reproduction : It is best raised by fransplanting seedlings. Nursery technigue is
givan in Annex 1

Rate of growth Fast.

40. Eucalyptus citriodora (Lemon scented spotted gum)

A 1all, straight, clean-bola tree, atlaining height of 20-40 metres and girth of 50-120 cm. The
crown has sparse foliage, The species is usually excellent Tor poles.

In its native land i e. Australia, the species grows in the following type of locality -

(i) haan annwal ramfall - 640 10 1020 mm
{ii} Mo of rainy days - 60 o 110
i fai) Temperature - Summer - 21 to 29.5°C
Winter - 310 22'C
i) Frost : Ml
i) Altitude . 15 melras
{wi) Sail . An adaptable species which grows lreely on

gravely, somewhal poor soils and pod solis of
lateritic material In planiations i@ succesds on
many-lypes of aoil including grey and reddssh
solls and deep red loams. I will grow on hard
gravelly clays and coarse soils, preferably with a
will-drained slightly gravely sub-scil

Based on the above characteristics. this species recommendad to be raised in whole of
Madhya Pradesh except the Dry Zone. The soil should be laily deep and areas altected by
prolanged dry periods (ke Chhallisgarh plans or areas abutling Berar plains) should be avoided.
It can grow in almost any typs of soll except clayey soil and black cofton sail. In lalerilic kbam and
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black sandy loam, the growth s found 1o be rapsd. The species Is farly delicate when raised in
the nursery and is affected by even the slightast frost.

Flowering and fruiting : Seads can be collected in April-May. There are abou! 1650 seeds
per gram and the germination capacdy is about 7 percen and plant percent is 6 One Kg. seed
will vield about 9900 planis

Artificial reproduction = |t can be raised from seadlings. Detailed nursery lechnique is
grven In Annex |

Rate of growth : Fasi.

41. Eucalyptus globulus (Blue Gum)

it thrives best in a moderately cool, moisl equable climate on deep ferile soil with a rain fall
of 1000 mm, and above, It can be grown an any Type of 2ol bt kater on the tree dies back excepl
the most favourable sites. It s moderately hardy to frosl and cannol be grown in tha coldest
parls. In cocler regions, it should be grown on undulating topography. Elsewhere, i prelers mosst
valleys. It reguires heavy soil or good quality loam wilh adequate bul nol excessive modsiure. 1
fails on poor soils. Sub-soils may be clayey bul should be moderately well drained. I does not
sihstand very severe drought paricularly whan planted in shallow soil. The species is resistant
b wind break, Reproduction from coppice stoals s usually very salisfactery.

Flowering and fruiting - About 11,000 seeds weigh 100 gm. Ripe seeds are collecled
about May, Fresh seeds give the highest percertage of feriliy.

Artificial reproduction The plantations can be raised by ransplanting. the slock being
raised in the nursery. Datailed nursery technique is gaven in Annex 1.

Rate of growth . Under favourable condiions il can grow very rapidby in height. During first
few years a height of 3 matres per annum has bean recorded.

42, Eucalyptus gomphocephala (Tuart)

The tree attains 20-40 melres haight and about 90-1B0 cm. diameter in Ausiralia as well as
in Medileranean countries where i has bean acclimatized. It is erect and sturdy tree wilth a fairly
well developed crown. Hence it is recommended as a shade tree,

In its native land, i.e. Australia, the species thrives best in the following type of area -

i) Rainfall - Mean annual 760 o 1020 mm.
i) MNo.of rainy days - 100 1o 140 :
{iii} Tempearaiure - Summer - 17 10 29° C
Winter - 8.510 17.5°C
{iv) Frost - Nil

(v} Altitude - Low lying plains along the coasl
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This species was tried oul in the Ceniral Ard Zone Research Institute, Jodhpur, It showed
gquick promising growth, bul unfordunalely alter two years of trials, the species showed cerain
symploms of diseased condilions bolh in the nursery and the field. In the nursery, young
seediings of 30 1o 45 cm, in hedght showed either black straaks at the collar region or these
sireaks were iregularly distnbuied all along the shoot durimg the manth of July-&ugust. The
leaves became flacid, drooping and the affected seadiings succumbed. In the field, the trees
showed incipient willing in Cctober-Movember, Willing continued and leaves stared drying from
boticm o top and the trees died, The cause was suspected 1o be rool fungus.

In the Stale. this species i recommended for indtial frials in moist-localities, such as
Amarkaniak, Ambikapur, Jagdalpur, Pachmarhi Sites should have fedile soils. Frost holes
should be avoided. |1 grows well on calcareous soils also,

Flowaring and frulting : Ripe seeds can be collected in April-May,

Artificial reproduction = From seediings 10 be raised in polythene bags in the nursery.
Detailed nursary technique is given in Annex 1.

Rate of growth : Fast

43, E.territicornis or Eucalyptus hybrid (Farest Red Gum)

In Australia, the tree grows 30-45 meltres in height and 30-150 cm. n diameter. It is chisfly
used for heavy construction and also serves for mined timber, paving blocks and piles. The tras
generally does not form dense forest, |t has very distinclive occurrence on determined
topographical positions. Climalic features in the natural range vary as under ;

(i} Raindall - 510 - 1520 mm.
i No.of rainy days . B0 to 150
{1k Temperalure - Summer - 18 to 31°C
Winler - 610 22'C
{iv) Frost L Ml
v Altitude . Liplo 1800 metres
{vi) Soil - The species generally prefers fairly rich alluvial

soils, sandy loams and moisi but nol waler-
legged gravelly terraces. It will grow on a fairy
wide range of betler quality scils, but does not
like those of arid type. The species does not like
dry shallow sodls,

As far as Madhya Pradesh is concerned this spacies has been raised extensively in large
scale plantations in Mepa, Shahdol, Bilaspur and Jagdalpur, with quite variable results, In cooler
and drier areas, the species prefers alluvial flats with some flooding bud not regular seasonal
inundation, In dry inland areas i grows on hill slopes (uplo 1800 metres). it requires fairly rich
alluvial soils, sandy loams etc,, which should be moist, but ol water-legged. Ackdic solls should
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be avoaded, Ory shallow sos are also not preferred. Hence this species should be tried ondy in
mioist and semi-maist zone of Madhya Pradash, areas containng soils derved from sandslones
should be axcludad

Flowaering and fruiting . Phenological observations al State Forest Hesearch Instiute,
Jabalpur have shown that the tree is o full bloom during Movember - December and fruds ripe lor
coblection in April-kay

Artificial reproduction - The species i best rased by transplant seediings Detailed
nursery lechnique is given in Annex |

Rate of growth : Fasi.

44. Ficus bengalensis (Bar)
Avery large evergreen tree, The tree is decidedly drowghi-hardy

Flowering and fruiting The fruils ripen chiefly from March 1o May, but they may often be
found &t cther season of the year

Artiticial reproduction . The Iree can be propagated from seed or from cuttings. The seed
should be sown as soon as i ripens, preferably in pols or boxes of fine moukd mixed with
povederad brck or charcoal, and the young plants should be kept shaded durirg the heat of the
day Large cultings 2.5 o 3 metre high shouid be planted from Janwary to March ard well
walered untll the rainy season, or if the watering cannot be carried out, 1hey may be pa down at
the commencement of the rains, thawgh this is usually less successful. Small cuttings put down in
pols or polythene bags in March and well watered sometimes prove successiul

Rate of growth - The Rate af growth is fairky fasl.

45, Ficus glomerata (Gular)

A moderale size to large deciduous tree with a spraading crown. Il 5 a common [ores! ied,
of moest localties along the banks of sireams, the sides of ravinas and similar places. It may also
ba found. sometimes almost gregariously, on rocky hill slopes.

Flowering and fruiting - The frults ripan chiefly from March to July They are edible, but
are usually too full of insects to be agresable,

Artificial reproduction : Il can be raksed directly by seed or as transplani rased in
pohvihens bags in the firs! rains.

Rate of growth ; Skow o modarate.,

46. Gmelina arborea (Sewan)

A moderate sized o large deciduous tree its choice of localdy s wide, bul it shows a
preference for moist fertile valleys. I does nal thrive where the drainage is bad. On dry sandy or
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oihersse poor soil it remains slunled. 11 i apt o assuma little more than a shrubby form owirg (o
its being repeatedly kifled back by drought.

Flowering and fruiting : Flowers appear from Febreary to April, when the free is mone of
less lealless. The fruilts rpen from the end of April 1o July. The yerminative power of fresh seed is
high, but when stored for a year, a considerable proporion of the seed looses 15 viability. About
140 seeds weigh per 100 gm. It has been calculated for the International Provenance Trals of
this species thal one Kg. of cleaned assored sfones (cleaned fruits) can normally be expectad
per trag in the natural stand

Artificial reproduction : The tree can be raised easily eidher by tranaplanting or by direct
gowing in the nurasery

For fransplanting purpose the Inst-stones should be sown in drills in the nursery as soon as
the fruit ripens, as a rule shorly belore the rainy seascn commences, Mo shading is necessary
b the beds should be reqularly walered and weeded. The seedlings ordinarily begin fo appear in
aboul two 1o three weaeks

lransplanting may be carried oul in the first or in the second rainy seascn. | The plants ara
lo be kapl for a year in the nursary, they should be pricked oul and separated lo aboul 25 cm
aparf in Ihe firs! rain. In the next rainy season they should be planied oul with the stem prunned
dovwn 10 aboul & cme teom growund-leval, and the root inimmed 1o a length of abowl 30 cm

Flantation of this species shoulkd nevar be made except on ferfide soll in a climate at least
moderately damp

Rate of growth - The growth is 1asl

47. Grevillea robusta (Silver oak)

A moderate sized evergreen iree with a long conical crown, a definite leader, and deeply
pinnatifid leaves, I grows very rapidly, and is a graceful iree upto an age of aboul filleen o
twenty years, alter which it often becomes ragged and unsighily

Flowering and fruiting : The trees flower from March to May., when masses of golden-
yellow Nowers covar the branches in Tlal borizontal tsers, The fruil is a small 1 or 2 sesded tolcle;
about 1060 seeds wesgh per 100 gm. Fruits npen between Seplember-November,

Artificial reproduction It is easily raised in the nursery, standing transplanting well in the
firsl rains

Rate of growth  Fast

48. Hardwickia binata (Anjan)

The dimensicns of the tree vary greally according to localty. On trap formations,
characiersed by a shallow and somewhat siiff sod, the tree rarely attains a height of 18 metres
and cfien does not reach a height of more then 9-12 melres with a maximum girth of 90 cm, On
deaper sandy soil overlying sandstone, conglomerate, quarizide, granite and schists. § may altain
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b of 2-3 metres with a clear cylindrical bole 12.15 metras in
branches being lopped heavily for this purpose

Flowering and fruiting - Yellowish green flowers appeat from July to September. pods

ripan in April o May. The seeds can nat be store well, Fruits can pa collacted during May-Juns.
sun, Fresh ripe sesd has 3 high percentage of

Seed can be extracted by axposing the frulls o
teriity and germinaies readily with moderale moISUre. About 380 frufts walgh per 100 gm.

Artificial reproduction @ [t can pe propagaied anificially by direct SOWING ard also by
\rafesplanting, thaugh it is generally agreed thal she former is more successtul

Sepds should be soaked in cold water for 24 hours prior 19 sowing, Germnation
commencas after apout 22 days and continues upto 5 weeks. Aboul 7.5 Ky, seeds wil be
required to get 1000 plants

Hate of growth @ Slow growing in the peginning and dying back annually in the hat
weather, it aventually shoots up and will attain a height of 4.5 metras im 10 years

a height of 24-30 melres and a girt
length, It is an excallent fodder trae,

49. Jacaranda mimosaefolia (Jacaranda)

A medium sized, tast growing trea. An ornamental ires |

Flowering and fruiting - s vichet-plue. bell-shaped fio
Aprit-May. Seads fpen 0 January-February.

Artificial reproduction seeds, which germinate
hags and transplanting carried oul in The first rains.

Bate of growth - Fast

M every SeEnse.
wars appear in large clusters during

readily, should be sown in potythens

50. Kigelia pinnata {The Sausage Tres)

A large, handsome lree with a heavy. shining foliage
The fiowers are large. dark-maroo in colour, appeanng In fpril
iater developing Into gourd-like frults, which ripan in October-

Esgantially a shada lree

Fiowearing and fruiting
on long pendulous panicles
Movarminar

Artificial reproduction
beds or polytheng Dags As the 58
second rains

Rate of growth - 1 is fal
dry araas,

gaad which should be Sown irsany

It is wery easily raised from
i ba transplanted im Sk

adling growin is very ghaw, # shou

riy last growing urvler good soi conditions hoth i humid as well as

51, Lagmtrnmfa parviflora (Lendia)

& large tree bul in poof localities & small deciduous trea. Hisa
production of poles. The free is immuna from damage by grazing a
recovery from tne effeclts of fire and mutilations. It ooCUrS happlly on loamy 1o claye

par excellent lree for the
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species s easily raised from seeds and 15 also a good coppicer, it is preferred far fuel plantations
also.

Flowering and fruiting - The flowers appear from April to June and the capsules npen and
cpen from December to February. The germinative power of The saed is equently poor. Farlile
seeds are not produced in abundance every year

Artificial reproduction . i can be raised from seed as well as by transplanting. For is best

developmant the young plants require a porous, well drained soil. They do nol stand heavy shade
or suppression fnom a dense growth of grass, Young seedlings are very frosi-tender,

Rate of growth ;| The Bate of growih of seedbng tree s ralther slow. Germination 7%
Gemination starts after 10-15 days. Germinalion penod 15 days.

52. Lagerstroemia speciosa [Jarul)

A large deciduous free with a rounded crown and large handsome mauve flowers. IS

growth is best on rich deep alluvial knam. On badly-drained swampy ground & is usually small and
crooked

Flowering and fruiting . The large terminal penicles of mauve lowers appear from April 1o
Jumz, at which time the trees are exiremely handsome, The capsules ripen from Movemnber fo
Jantary, according 1o lecality, though they do not actually opan and scatter the speds for some
ittle time. The seeds are aften infertile. 1,60,000 sesd waigh ong Kg.

Artificial reproduction : Direct sowings are less suilable than transplanting in the nursery
The latter showld be raised in the field in the second rans.

Rate of growth : Growth is somewhat slow.

53. Lucaena levcocephala (Su-Babool)

An unarmed evergreen small tree. It i3 essentially a fodder frea Tha leaves are rich in
pratein (21%), forming an excedlent fodder for the cattle. The tree can be lopped from the second
year and yields aboul 250 quintals of fodder prr yearin twa or three cultings, Suitable for growing
in araas with rainfall 500- 1075 mm. and on well-drained loamy soil

Flowaring and fruiting - The plant flowers and fruits at a very early age, good seads being
produced by vigorous plants in the first or second vear. Flowering takes place during May o
August and fruits ipen duing October-December. Seed Collection : December-January.

Artificial . reproduction @ Befofe sowing the seeds should be boiled in water for 2.3
minuies. Alternately seeds can be treated with Sulphuric Acid for 10 minutes and then washed
thoroughly. The seed should be sown in polythene bags and the planis can be planted in the
answing rainy season at a spacing of 4 metres if grown with grass or ane metre if grown singly
Grass can be grown in 1he understony.

Rate of growth : The Rate of growth is fairly fast.
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54. Maghuca indica (Mahua)

A large deciduous tree, usually with a short bole, spreading branches and a large rounded
crawn. The tree is a characteristic of mixed deciduous torests. wsually of a somawhat dry type

Flowering and fruiting Flowers appear from the end of February o April They are
collected in large quantities off the ground. The fruit fpans from June 1o August and falls at once
o the ground Fresh seed has a high percentage of Teddily. bul 1 quickly looses its viabilty o
kapt, and is much subject 1o insecl and fungus attacks, About 440 seeds weigh one Kg an
average

Artificial reproduction . The tree may be propagated either by dect Sowing or by
tranaplanting trom the nursery. For fores! purposes direc! sowings n preparad lines or palches
are preferable, as transplanting gives trouble and s allended with much sk owing te the long
and rather delicale taproot developed by the seedling, In either case [resh sead shoukd be sown
abolt July-August, and care should be taken 1o covar it with earth 10 a depth of about 12 mim

For fransplanting purposes, it is preferable either 1o sow the seed direct In long polythens
bags or 1o transplant the seedlings from nursery-beds into polythene bags. during the first ramy
soason a lew weeks after germination, The transplants may be put oul in the fiekd early in the
sacond rainy season. While they ara in the nursery, watering should be somewhal sparingly
carried o, and the soil should be kepl loose.

Rate of growth - The growth of seedling is slow, growing aboul 85 cm. in fiest year, 30 cm.
in second season, Subsaquent giowth is also slow,

55. Mangifera indica (Am)

Mango is a large. evergrean tree 10-45 m. high, with a heavy, doma-shaped crown. 15 a
long bved tree, |l is exensively cultivaled throughout the greater par of India in orchards and
home yards, along field bunds and roadside avenues, and occupies nearly 20 parcant of the 1otal
area under fruit cultivation. As a forest tree, however, it is not of much importance, Deing now
found in great abundance.

The mango thrives in a wide variety of sails. Il prefers a deep ferte, moist, well-drained
loam, allaming an immense size under optimum conditions. [t also grows in rich clayey loam as
well as on poor, sandy and gravely soil, provided il is fairly deep and well-drained. It doas nol
grow and fruit well if the sub-soil s rocky, calcaresus of clayey. In the mountainous regions of
wastern and southem India, frees growing in shallow soll, less than 20 cm. deep, remain slunlad
and are shofl-lived, while those planted in loamy, medium black soil, 1.5 melre or mosa deep,
averlying a porous, murrum (disintegrating Trap rock) substratum give good resulls.

The cultivated varieties are known 1o thrive in humid as well as dry cBmates, bul the yield is
better in regions with a ramfall of 750-2.500 mm. in the months of June 1o September, followed
by a dry-period of about B mornths

Flowering and fruiting = Flowenng takes place from February 1o April and the fruils ripan
in June-July. Large crops of fruit are not produced every year, and in some localities they are
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produced nol more than once in four or five years. Most mango trees are biennial bearers,
producing profuse blossoms and sparse vegelative growth in one year ( on’ year), reverse being
the case in the nexd year (off' year) Vanous methods such as ringing, manuring. prunning.
partial deflowering in the "on’ year are baing fried 1o ancourage trees 1o bear annually, bl by and
large. the problem of irregular or biennial bearing continues 1o pose a challangs 1o the
hearlicudlurist.

Artificial reproduction - Mango is easily propagated from seed, but this method s not
salistaciory for eslablishing commercial orchards of choice vaneties, since seedings usually bem
fruits which ara infedior in quality 1o those ol the parerd, Further, seedling rees are slow 1o coms
into bearng. To oblan good qualty tne and early bearing, choice varislies are always
propagated by layering or grafting. Inarching or simple approach grafting is the method commaonly
practised all over India. The root-stock i raised from saed selected for its vigour of growth The
seedlings. whan a year old is grafted with a branch of the scon free. The grafted seedlings are
plarted out during the rains. The besl tima lor sowing is the commencement of the monsoon ie
June or July Soaking the seeds in cokd water for 24 hours is found o increase the germinative
power'capaciy sigraficantly. Cne year old polied seadlings are ready lar grafling. Aboul 2 yvears
are required for preparing palted march grafis. Root grafiing has akeo been successtiully tred
Fromising resulls have been obtained by budding, shield budding by the wnverted T methad
Being the simplest and the mesl successful,

Planting distance, which vanes according 1o the fype grown, climatic and sol condifions,
may be anything from 10 fo 15 meires

Mango is usually not grown in plantations for timber in forest fracts; but in view of its sasy
propagation, rapid growth and uselul mber, such plantators may be Tound 1o ba feasibli: in
lorest areas. young seedlings are kable 1o be damaged by wild pigs. In suech cases o proot
lencing is necessary Expenments in Tamil Nadu indicate thal while direct sowing gves 80%
survival, planting out nursery raised plants give 93% survival. The fruils are oblamed in April to
Jily when ripa. The pulp would be remowved from the stone and the latler sown as soon afler
collection as possible, as the seed guickly looses its wiability. Nursery-raised plants can be
plamed cul wilhoul much difficulty during the first rains, provided this s done fairly early, before
1he faprom has developed (o any greal extent. |t is preferable, however, to raise the seedlings in
bamboo baskets or pols. During the first two or three years. i s advsable 1o protect the young
plants trom frost and sun and alkso, to waler tham in dry weathar

In Littar Pradesh. the common praclice lor raiing large sized planting stock for roadside
avenues is to prick out the seedlings al least Iwice in the nursery {spacing them 23 x 23 cm, o 46
% 46 cm,) during successive rains. The transplants are than removed from the nursery beds with
a ball of earth and wrapped with munj grass to hold the soll around the rools imact, at the break
ol early monsaon shower inJune, These are kKept in shade in 1he nursery for at east a farinigh
and watered regularly belore they are planted oul in pis, previously dug, after the regular raing
havi sel in. The planting stock 5 al least 1.3 matres in height, though plants 2 1o 3 metres are
prefesrad. Those plants are walered reqularly during the dry season, as and when necessary
fabout twice a monih). dusing the first year. During the cold weather, the plants are protected with
mun| grass cover agains! inost U such me as they grow 10 a height beyend the danger of frost
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Mango |s suitable for afforestation in low lands, 1L 1S suitabla for planting along roads
canals. waste lamds adjoining groves railway sirips and yards, yillage comman lands. elc. It
tarms a goad shady avenus

Rate of growth : Mango &= a fast growing tras.

56. Melia azadirach (Bakan)
A moderate sized deciducus tree wi I a short bole and spreading crown.

Flowering and fruiting The handsame penicles of lisac fiowers appear from March 1o
May. The [ruits ripen in the cold season, bul remain on the tree in yellow clusiers during the
flowering season, and some may b still on the trees in July. The fruits may be most conveniently
eollected in January-February when the trees are leafless. About 140 fruits weigh per 100 gm

Arificial reproduction : Artificial propagation may be carried out by direct sowings or Dy
transplanting seedlings (n tha PUFSEry. The lree can sisc be grown from cultings orf from
transplantad rool-suckers.

Eor ralging plants in the nursary tha frufts should be scwn about E.8 cm apar in drilts from
February to April or May and hghtly covered with sarth, Transplanting may be dona in tha frst
rains, when the seadlings are a few Inches high. For transplanting. seedlings should be 10-15
cm. high_ It is advisable 1o tranaplant with earth round the roots.

Transplanting may also be done during the second rains by preparing stumps. By this time
the secdlings are oftfen as much as 1.5 10 2.5 melras high or more. In this casa the stem should
be cut off at about 10 em. from ground level and the long taprod prunned down to about 25 cm.
in length. The plam eland this treatmerd well, ard quickly start shooting up again. |1 kept undil the
second year in the seed-beds, ihe seedlings will require thinning out in order o produce VIgorous
plants.

Il direcl sowings are carried oul, rapid development can be stimulated by therough and
regular weeding.

Rate of growth - The Rate of growin during the sapling slage is very rapid. It slows down
before large IMENSIoNs are attained and trees of large girh are often hollow.

57. Mimusops elengli (Molsari)

A large evergreen tree with a dense crown of shiny cofaceous eaves with undulate
margins. The tree s wargely cultivated in india for ornamental and for the sake of ita tragran
fowers

Flowering and fruiting - Flowars appear from February to April. Frulls rigen {hver Folowing
year from February 1o June o later. About 175-210 sapds weigh per 100 gms. The seads da N
ratain their viability long.
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Artificial reproduction : The best methed of propagating the free is to sow the secds
singly in polythena bags and plant these oul bodily when the seedlings are large encugh, thal e
usually two years after sowing in the rainy season. ¥

Rate of growth | Rather slow growing

58, Mimusops hexandra (Khirni)

A large handsome free wilh a spreading crown and straight massive bole. The fruts are
swesl and edible, and are largely collected for food. It is one of the most characleristic an:
imporiant ree of the dry zone

Flowering and fruiting - Flowers appear from November 1o January and the fruits (al=18
fram April 1o July

Artificial reproduction - It is best raised by transplanting seedlings from the nursery in tha
first rains or after a year,

Rate of growth - Slow grown tree.

+4. Moringa pterygosperma (Munga)

A small fo moderate size trae. Tha wood is soft and useless, bui The fruil is used as
vegelable and the branches are much lopped lor lodder.

Flowering and fruiting : The fragrant handsome white flowers, In numerous penicles near
the ends of the branches, appear from January to March, and fruits fipen fram April 1o June.

Artificial reproduction . The itrees can be raised either from seed or from large cuttings,
the latter siriking well if watered sufficiently. It coppices and pollards vigaurously.

Rate of growth : The growth is quite fast.

60. Morus alba (Shahtoot)
A moderale sized deciduous tree. This Is the chief mulbery used for silkworm rearing

Flowering and fruiting : Flowers appear from January onwards and fruits ripen in April-
May Ripe Iruls so collected are allowed 1o dry. They are then beaten with sticks for exlracting
lhe seeds. The exracted seeds should be spread out alonce 1o dry in the shade, Seeds can also
be extracted by washing out the pulpy fruit and on decantation of water the seads setfle down
and can be collected. '

Artificial reproduction : The tree is very sasily raised from direct sowing of seeds. For this
purpase, the seed should be sown in June in sifu. In this case imgated line sowings are to be
recommended, if the locality is dry.

For transplanting pumposes seedlings should be raised in seed boxes under shade or in
well-raised beds shaded from the sun and protected fram drip during heavy rain, The sasds and
seetdlings are subject 10 msect attacks, and it is therafore somaetimes the practice lo scak The
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seeds in water mixed with camphor, and 1o sprinkle the seed-beds with a midure of lime. ashes.
and a small quantity of white arsenic, The seeds should be sown in June, picked oul about 45
cm. apart in the nursery when aboul 10-15 cm, high and finally transplamed either whan the
mansoon has completely sel in as ransplant of in the following rainy season as stump. Before
transplanting the lower branches should be prunned olf and the upper branches stripped off all
but one or two terminal leaves. In the early stage some sort of shade in benefcial for its
establishment, particularly in arid areas with high summimer lemperatures, bul the advaniage of
shade 15 nol perceptible after the seedlings have establshed,

Superior cullivated vareties of mulbery may be budded on lo seedlings of the common
variety Budding Is carried oul towards [he end of the cold season on nursery raised seadlings.
ane or twn years okd. cut off af about 30 cm. from ground level.

it can be raised by stump planting also prepared from one year old seedlings, shool being
pruninad fo 5 cm. and root 1o 25 cm.

The species can be raised from culfings also. Mature shoois not thicker than a Man's
thumbr are cut into lengths of about 25 cm. and plarted in clumps of six or seven, the clumps
being 45 fo 70 cm. apart in lnes. The cuttings, planted aboul 3-5 cm. apart in each clump are
inserted stanting, al an angle of aboul 607, and burmed excepl for about 2.5 o 5 ¢m. or in dry
soils completely burried. The ground is well dug. repeatedly ploughed tor some months prior 1o
*he planting ot the cultings, The planting |5 camed out in Seplember-October after the rains are
aver in dry soils and in January-February in moist soils. After the cutlings sprout. the ground s
hoed g cate being taken nel 1o shake or bosen the cullings. About 2 to 3 months alter planing,
when the shools cught 1o be about 50-75 cm. high, thay are ol down almost 10 the ground lavel,
and phoughing is *han done between the lines. The lsaves trom this first crop are considered bad
bor sitk-worms and are generally used as callle fodder. All subsequent crops are used tor rearing
sik-woriis As a nule, four crops of leaves are oblained, in November, March, June or July and
august If irigation is carred oul, two extra crops, in January and May. are abtained. The shools
are cidt back 1o ground level annually in August or September. Inlensive earthing, manuring Hilage
& carned oul. The sarthing consists of annually spreading in Apsil or May fresh earth dug up from
1arks or trenches. Al the same time ground is well manured. A thorough digging e carried out in

ary and ploughing or supericial digging is carried out in May, after manuring, Seplembar
a1 Movemnber, Weeding is done during the rainy season. From two years after Ihe plantation is
formad, a regular yiekd of 28000 Kg. of leaves per hectare per annum should be oblained, from
which 545 Kg. of Cocoons can be reared

Rate of growth | The growth ks rapid for the first six years, afler which B s somawhat
SHEF,

61. Morus indica (Indian Mulbery, Tut)

A maderate sized deciduous free I closely resembles Morus alba and is somelimes
regarded as a mera variety. 1t is drought hardy recommended for wind brealks and sheller bells

Flowering and fruiting : The fruits mpen in April-May
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Artificial propagation : This species may be raised from seed and cutlings in the manner
described for Morus atha

Rate of growth : Moderate

62. Murraya paniculata (Madhu-Kamini)

It = a very small evergreen free with a very compact crown of handsome foliage and
axiremely sweel scented flowers like those of arange.

Flowering and fruiting : This species in towers durng April-May, Fruits ripen during
Decamber-January when they become red

Artificial reproduction : It can be raised from cultings and also by ransplanting. Seads
should be sown In the same year of coliaction

Rate of growth - Modarate

63. Parkia biglandulosa{Parkia)

A lall, gracetul, nearly evergreen tree with an elegant, feathery lokage. It prefers fairly moist
soils

Flowering and fruiting - Seeds ripen in May.

Artificial reproduction Seeds germinate readily. Seeds of it should be sown in polythens
bags or nursery beds and seedings then be transplanted in the first rains,

Rate of growth : Fasi,

64. Parkinsonia aculeata (Vilayati Babul)

A small, evergreen. fast growing. thomy tree, grow even in the driest localities. It s a good
hedge plant.

Flowering and fruiting - It bears numerous bright yellow flowers in loose racamas chislly
i March-April and also at other times of the year May-June

Artificial reproduction . Seads garminate readily. Seeds should be sown directly. The tres
can alse be propagated easily from cutlings.

Rate of growth - Fasl

65. Peltophorum ferrugineum (Peltophorum)
it iz moderale-sized evergreen free, giving excellent shade

Flowering and fruiting : It is very alfractive when s rusty yellow llowers appear in erect
penicles during Oclober, Seeds can be collected during February-Apnl.



{43)

Arfificial reproduction . Seeds should be sown in nirsery beds in March-Aprnl. Seadlings
can he fransplarded with ball of earth in the first rains,

Rate of growth = Fast

G6. Phyllanthus emblica (Aonla)
A moderate sized deciduous tree with feathery light green foliage

Flowering and fruiting : The minute yellowish flowers, densaly fasciched in the axils of the
younyg eaves, appear from March to May and are visited by swarms of beas. The fruils ripan
from Movember lo February or sometimes laler. The seads may ba extracted by placing the npe
{ruits in the sun untd the hard putamen dehisces and the seeds escape. Percentage of ferily is
. comparatively low, and the seed does not retain its viabilty long. Seed kept for a year fail to
nerminate, About 50,000 seads weigh par Kg.

Artificial reproduction = Seedlings are raised successlully by sowing the seed in The
wursery about March, watenng regularly bul sparingly essential. In the fiest few months saedings
ira somewhat deficate. They are sensitive to drought and are apt 1o be washed away or Daalun
by rains. They are also subject to attack by insects, rats and squirrels. Protection of the seedin,
1or the first few months from the sun and from heavy rains and insects elc,, s essential M 'he
neds are regularly weeded, the seedings should be large enough to plant out in the first rainy
igason. The seedlings are somawhal sensdive to ransplanting

Direct sowing has been tried on 2 small scale, but owing to the inferility of the seed. gaps
we apt 1o be frequant. The beat resulis can be obtaned by sowing al tha commancement of the
ainy season and subsequently weeding regularly,

Fate of growth ; The growth ol young plants is lairly rapid, but subsequent growth appears
to be somewhat slow,

57. Pithecollobium dulcee (Vilayati Imli)

A moderate sized evergreen lree with stipular spines in pairs. A nalive of Mexico but
commonly cullivaled In India. In Madras, it has been planted on pure sand with Casuaring
plantations as a sateguarnd against fungus disease in Casuanna.

Flowering and fruiting - Flowers appear in January-February and the pods ripen from
April to June. About 7000 seeds weigh per Kg.

Artificial reproduction : Il can be grown gasily by direct sowing of seeds. For hedges it is
usual to sow the seed on site and to trim the planis

Rate of growth @ The growth is fast.

68. Polyalthea longifolia (Pseudo-Ashok)
An avergraan madium sized tree
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Flowering and frulling : Seads ripan in July-August and do nol retain thedr germinative
power long, The saeds have shor viabilfy.

Artificial reproduction : The seeds are reguired o be sown as soon as possible after
ripening. Planis do not stand transplanting well, and o ensure the best results, the seeds should
be sown on site or raised in pohihene bags and transplanted in the second rains

Rate of growth : Somewhal slow growing.

69. Pongamia pinnata (Karanj)

it 5 nod exacting as to localty. i grows best, however, in laifly molst situations, on porous
widl-dralmed soi, thriving even on pure sand. It will also grow on black coftton sod. 11 i primarily
used as fuel. Locally the wood is used for oil mills, sofid car wheels, agricultural and house-hold
implemanis, The foliage s eaten by cattle and readily by goats

Flowering and fruiting - The racemes of lHac llowers appear from April to June. The pods
npen from March 1o May in the following year, The percentage of ferility is high, and the seed
relains its viability al lsast a year, If carefully stored. The trees bear fruils in sufficient quantities
gvery yvear. The dry fruits weigh 46-53 per 100 gm. and dry seeds 81-148 per 100 gim. Aboul one
Kg. of seeds is required 1o yield 1000 planis

Artificial reproduction : The tree s easily raised from seed of from cullings. The seed
may ba sown in the nursery when # ripans about Apnl to May. Germination commences after
about 10 days and i practically complete in aboul a monih's time. The sesdings attain a hakghl
of 60 cm. upto the rains of the second vear. Seediings can then be transplanted, othersse, rool-
shoot ciitings are convenient for large scale work. Stumps 1-2 cm, in diameter al collar give best
results. Young plants need protection on against weeds for the first 2-3 years. As avenue tree
Fongamia tends to branch early and needs prunning fo get a proper bole.

Rate of growth : The Rate of growth is fast.

T0. Prosopis julifiora (Vilayati babul)

It iz a moderate sized. deciduous thorny tree. The species s veny droughl resistant as it
does well in dry sandy areas and tracts of low rainfall, i does nol thrive in damp kocalties, It is a
good fuel, The timber is also used for agricultural implements, I has been successfully planted to
check the sand drifts, Bul this species should nol be planted in asscciation with the agricultural
crops as il lends (o invade agricultural li=lds,

Flowering and fruiting : The frets ripen in May-June. The pods can be collected by
shaking the branches or by lopping off the branches. About 206 o 413 pods or 30,718 seads
waigh one Kg. There are different ways of exiracting the seeds from pods as undar :

(i} The pods are avidly eaten by donkey and these animals can be mobilized into seed
collection

{il Seeds can be extracted by pulting dried pods inside a bag and baating them
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fn)y The seeds can be extraclted by scaking the pods in concentraled Sulphuric Acid or
dilule sclutions of Sodium hydroxide for a period of thidy minutes and later washing
tham in tap water between two folds of a coarse cloth.

i) Water soaking for 72 hours can also give clean seeds. but addition of a small
quantity of Sodium hydrosdide expaditas the operation. within 15 fo 20 minutes anly

Artificlal reproduction | The species can easily be raised by direct sowing. Pol plants
have also given the success. Seedlings can be raised in the nursery beds. Germinalion
commances after 5 1o 21 days. When seedlings are 8-10 cm. high, they should be ransplanted in
palythene bags and planted out with the early rains in the same year. Direct transplanis and
stumps dio not do wall

Rate of growth - The Rate of growth is moderate. Plant start fruiting in 2-3 years

71. Prosopis spicigera

A modrate sized thomy tree, evergreen or nearly so. The tree occurs in the dry and arld
regions of India. Athough the seedliings are sensitive 1o frost and drought, the older planls are
very drought resistant. A most impordant charactanstic of the frae is thal it develops an exiremely
fong tap root, This enables it to retain possessien ol the ground in the dry regions, which i
inhibits. by obiaining s water supply from down in the subsoil, The tree reproduces freely by rood
suckers. It is a good species to be raised on bunds in association with the agricultural crops.

Flowering and fruiting | Flowers appsar from March 1o May after the new |eaves The
podis ripen from June o Auguest

I'he ripe yellow pods can be collected aither by shaking the pod bearing branches wilh long
hooked sticks o by hand plucking, These should than ba ted 1o panned catlle (Bovine, goats,
cnd sheep), the dung and droppings where of should be spread out to dry. It is imporiand thal all
callle fed on these pods should be confined to a restricted are in order to collect every grain of
seed and the pan flioor be dressed smooth and swept clean like a threshing floor, The dry dung
, and dropping should then be thrashed with three teed wooden beaters and the seed winnowed,
I he sead should then ba filled in gunny bags and stoved in soma cool dry place, raised by a few
nehes from the floor,

The seed refains its viability upto the next monsoon o one year. Aboul 11-19 Kg. seeds will
e required for broadeasting per hectare and 3.5-4.5 Kg. for other methods.

Artificial reproduction | The following methods are in vogue and any one of a suitable
-ombination of iwe or more methods s employed in one and the same araa

(i) Broadcasling | This should be so requialed as to oblain an espacement of
approximately 1.6 mefres in the resultant seadlngs. The operation should be
completed al least a fortnight before |he expected break of the monsoon so as (o
enable the wind-brown soil 1o cover the weed 1o a depth of about 2.5 mm. The date
of commencement of This opesation will, naturally, vary later in loose salls subject 1o
shiftimg
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(i)  Dibbling - This consists of digging pits with & spade, about 30 cm, diamater and 80-
80 cm. deep, the soll of the pits being braken kose. Thres grains of seed shouwld
then ba thrown into each pit and lightly covered with loosened sail, The s shoukd
be approximalely 1.5 metres apar. This method is economical on seed but is slower
and more costly in labour It s, consequently, adwscated for adaplion in filling up of
small blank palches or failures in other cheaper methods like (i) above.

(i} Patches - This consists of sowing seeds in selected palches in blanks, grssy weed
areas by any one or combination of the method described above

(v} Strips - This method is suitable for such land as contain rank growth of grasses or
olher abnoxious growth. Parallel strips 60120 cm. wide and 6-12 metres apart
running al right angles to the direction of the prevailing breeze. should be cleared of
all undesirable growth and seeds should sown broadcast or dibbled in Turrows

(v} Trenches - This method is applicable 10 lands under canal irrigation

In all thi methods of sowing an initial espacement of 1 5-1.8 metres is adopled. This is
mcreased 1o 4.5-6 melres at the time of fsalling of the coupa

Al sowing operation should be so timed as o compléle them some days belore the first (ail
of the: monsoon in arder 1o lake advantage of every drop of rain-watar

Prosoms seed starts germinating a week aftar sowing and continuous for anothar week ar
s .

Rate of growth - Seedlings atlain a height of 15-20 ¢m. in the first seasan. In 30 years the
Ireas grow & 1o 11 melres in height Annual rate of diameter growth during the first 5-6 pRArS s
12 fo 24 mm, later on the rale of diameter growdh decines. Ultimately an average girth of 75 cm
is attained in 30 years

72, Pterospermum acerifolium (Kanak Champa)
It is a8 medium sized. evergroan tree with disc-like lsaves which are valvaly below

Flowering & fruiting - It bears large, while delicately scented flowers in the axil= ~f the
leaves in the hot wealher in March to June. Fruiting 1ake place in November 1o Jan iy Th
tertiity of seed is usually good and it retains s viabily for one year. Seeds kept tor a year shov
70 percent Tarililty and that for lwo years only ten parcent,

Artificial reproduction - Direct sowngs kepl weeded and walerad, produce the bi:
results, the growth afler the first season being very rapid. To obtain tranzplants, the sead shou
be scwn in drills m nursery bads in April or May, the beds bang kep! well watered and weedoo
The seedlings can be transplanted without much dfficulty during the first rains, when they ar
about 8 cm. high. Transplanting in the second rains iz more difficull and requires special care t
prevent the stems dying down. In either case the growth of the plants is checked by transplangin
and the development for the first year or two, is poor compared with that attained by direc
soWings propary lended,
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Rate of growth - After the seediing has established nself and commenced to-shoot up.
growth is rapsd.

T3. Putranjiva roxburghii (Putranjiva)

& moderale sized graceful evergreen tree with drooping branches and glossy leaves with
Wavy margins.

Flowering and fruiting - The flowers appear from March to May and the frut ripens in
January and February. The drupe is normally one-seeded, but is occassionally two-seeded. The
garminative power of the seed is somewhat uncerain. Ferility Is retained to some sxient,
wowever, for af least a year, Seeds one year okd have aboul 23 percent success.

Artificial reproduction ;- The fruil-stones should be sown in nursany beds about Aprl and
ightly covered with sarth, the beds beng kept regularly watered and weeded. Germinalion lakes
slace in six weeks to sk monthe The more vigorous planis will be ready for planting out the
ollowing year. when about a year old, while the less vigorous ones should be kepl for anothaer
jaar in the nursery. Transplanting should be carred out during the rainy season, and 1he
saedings stand ¢ well, provided care is laken not 1o Injure the taproot, which is often of some
ansiderable lenglh

Rate of growth :- Rather slow growing and sensilive lo excessive heat and cold.

4. Samania saman (The Rain Tree)

A large fast growing tree with a clean bole, upward tending. large branchas and an
umbrella-like crown of elegant gracelul loliage. It prafars moister localities. It cannol stand very
cool localities. It is not paricular as to sod. i will thrive @ven in comparatively dry climates. It kills
out grass rapidly with its broad crown. |1 is therefore, suitable tree for planfing up grassy blanks in
the wel localities with a view 1o kil out grasses and enable other tree species (o be infroduced
alterwards. The pods contain a8 sweel edible pulp and are readily eaten by cafile. The wood,
howaver, is of little value.

Flowering & fruiting -- The flowers appear in March-April and pods ripen in April 1o May.

Artificial reproduction :- Easily raised from seed or cutlings. Transplanis can also be
raised in polythene bags and planted oul in the first rains. -

Rate of growth ;- The growth is very rapid,

75. Saraca indica (Asoka)

A large evergreen, somewhal unshapely tree with a dense crown of dark lsaves. The
important feature of the tree is its deliciously scanted flowers. Tha tree prefers moister localities.

Fiowering & frulting - Flowesrs appear in large clusters from January Io April or May. The
pods are collecled in May-June when they are etill quite green. They loosa-their viability quickly.
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Artificial reproduction - Easily raised from fs large seeds, which must be sown after they
have fully developed and the pods are still quite green i in May-Juna.

Rate of growth - Slow Qrowing.

76. Schieichera oleosa (Kusum)
In general it thrives best on a light well-dramed gravelly ar loamy soil

Flowering and fruiting :- The racemes of greenish yellow flowers appear with the young
leaves in March-Apeil. Some trees produce anly male flowers. The fruils fipen in June-July, and
quickly fall to the ground. About 140 1o 175 seeds weigh per 100 gm. The seed does not refain its
viability long

Artificlal reproduction - The transplanting of nursery-raised seadlings during the second
rains i altended with a good deal of fallure owing o the length of the taproct. Prunning the root
and stem has not yet been tried, but possibly this may rasult in greater success. Transplanting in
the first raing is not 10 be recommended owing to the small size of the plants. and even at this
stage the seedlings require great care in transplanting. Good results have been obtained by
direct sowings in wall-lnosened s0il, the seeds being covered with earth. Regular waading for the
firs! lew years is essential.

Rate of growth - The Rate of growth is slow to moderale, Tha growth of coppice shoots is
fast durmng ihe first few years, becoming slower afterwards.

71. Screbera swietenioides {Mokha)
The Ire= is faind in rather dry mixed decidues forests aften on hilly ground.

Flowering & ffuiting - Flowers appear with the young lsaves from April 1o June and the
Insts ripen during the tollowing cold season i, J"-Im:-ul‘r'bat to January,

Artificial reproduction - Net studied previcusly. But direct sowing and transplanting of
seedlings in the lirst'rains should be tried,

Rate of growth - It is moderate,

78. Sesbania grandifiora (Agast)

It is & sral quick-growing, shon-lived trae with VETY prefly evergreen follage and a graceful
habit.

Flowering & fruiting -- It bears large and showy red or white flawers (two varistios), seads
Jan-Fep

Artificial reproduction - Easily raised from seed, which apparently breeds true. Begins 1o~
flower in the fiest year

Rate of growth -- Fas
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79. Spathodea campanulata (Fountain Tree)

& fast-growing, elegant, nearly evergreen lree with large orange-red clusters ol erect
flowears al the tips of the branches, very conspicuous from a distance against the bright green
folage An exiremely beautiul trae.

Flowaring & fruiting :-Flowering takes place mn Apri-May and fruts npen in September-
Oclaber.

Artificial reproduction - Propagated sasily from rool suckers and alsa lrom sead
Seediings are ready for planting oul after 12 monihs

Rate of growth ;- The tree is fast growng.

BO. Tamarindus indica (Imii})

A very large nearly evergreen, somewnal slow growing free with a8 dense, round crown of
very small lsaves Pods are edible. The tree is not @xacting as regards soil. though it thrives bast
on deap aluvium

Flowering & fruiting - The llowears are small, varlegaled yellow and red appearing from
April to June and pods ripen from January 1o March. The germinalive power of the seed is fairly
high. The pods are collectad by shaking the branchaes and the pulp is ssparated feoem the saed by
pushing the seeds oul

Artiticlal reproduction - It is nof difficull 1o propagala. whether by direct sowing or by
transplanting, In either case regular weeding and loosening of the soil stimulate growth The seed
should be sown about April in raised nursery beds composed of red porous soil, the beds baing
kepl regularly watered and weeded, Germination ordinarily commances m aboul tive 1o tlan days
Transplaniing can be most successfully carmed out during the first rains belore the tap root
reaches too great a length. Transplanting during the second rains should be done aflar prunning
stemm and 1aproo own (o a length of about 5 and 25 cm. respectively.

Rata of growth - I is somewhat slow

B1. Terminalia arjuna (Kahu}

A large handsome tres, evergreen or nearly so.with trunk often buliressed.a large crown
and drooping branchlets. It may be tried along water-courses and also on dry lands whers sod
working is well done, 1 also grows well on field bunds and can be associatled with the agrcultural
crops

Flowering and frulting - Flowering appears from Aprl o July, and the fruits ripen the
following February 1o April in the next year Seaeds are fit. for collaction during April-May, About
AS0 fruits weigh one Kg. But in Madhya Pradesh 463 frut waigh per Kg One Kg. fruil yield about
/76 seads. The garminative power of the seeds iz often indifferant. It is generally about 50 te 60
percent. Every third year is a good seed year.
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Artificial reproduction - The plants bear transplanting wedl during the first rainy season
before the tap root becomes foo long, 2 1/2 months old seedlings have average lenglh of rool
and shoot as 3 cm, and 13 cm. respectively The fruits shoukd be sown in the nursery abowd
April-May. covered Bghtly with loose soil, and watered regulary. 1T transplanting is dore n the
firest yaar, 1han all except the lop pair of leaves should be removed at the time of planting out in
the lield. Slumps can also be prepared from one yvear old nursery stock, But size of stumps 1o be
used, varies from 12 mm. o 25 mm. diamelar al the collar. Irigated line sowings have been
found successful, but if the soll is well loosened, irrigation can probably be dispenaed with

Rate of growth - Rale of growih of seedlings and saplngs, properly weeded and looked
after carefully, is gquile fasi,

82. Terminalia tomentosa (Saj)

& large deckluous tree with a long clean bole and a full crown, It is one of the commones]
and most widaly distributed of Indian forest trees. It can be grown on variety of sois, without any
spacific prefergnce. The tree allains ils larges! dimensions on deap rich, alluvial soil, On poor
shallow soil, # remains stunted. It favours s1iff clayey soll It i not exacling as_lo soils and is
lclerant of waler-logging

Flowering & fruiling :- The fruits rapidly become tull sized by about October, though =il
grean, they remain pale or yellowish green from Movember to January, ripening about February-
March, The ripe frud falds chiefly from March to May. The percentage of ferility of the seed is
comparatively low (36-70 parcant). About 40 ssads waigh per 100 gm.

Artificial reproduction :- Direct sowings in the fiekd prove quite successful In order lo
enaure reguiar weeding at small cost, sowing in lines |5 preferable o other forms of sowing. In
order o allow for indifferent germination the fruits should be sown in the lines fairly close
tegether, al inervals of about 15 cm, superfluous plants being afterwards transplanted 1o 1l gaps
In the lines.

The species can also be ramed by transplanting from the nursery during the first rains,
befora the lap oot becomeas foo bng, For this purpose the frults should be sown in the nurseny
i long after they ripen, abowt March-April, and if the beds are regularly walered and weaded
ihe seedlings should be ready for fransplanting early in the rainy season. But this method does
i necessarily give salislactory reaults.

Roat shoot cultings from one year old nursery stock have given satistactory results
Rate of growth - Rate of growth i mederately fast under normal conditions.

B3. Thespesia populnea (Paras Peepal)

It is a small, evergreen, rapidly growing tree with a dense lollage of cordate-acuminale
leaves. It prefers light perous soil

Flowering & Truiting - The holly-hock-fike yellow flowers with dark-purple biotch at the
centre lading to rosy-wviolet, are borne throughout the year
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Artificial repreduction ;- Propagated from seed or cuttings and grows quickly, Cuttings of
all sizes strike quickly, but trees raised from large cuttings are said o be short-lived and liable 1o
decay, and it is preferable 1o ralse planis from small cutlings put down in INe NUrSery.

Rate of growth - Fasl.

B4. Thevetia nerifolia (Pila Kaner)

An evergreen, large-shrub or a small tree with yellowish-green leaves. The shrub is very
hardy and will thrive on any gsoil.

Flawering & frulting - The large, yellow, funnel-shaped flowers appear chisfly during lhe
rains, and 1o some extent throughout the year

Artificial reproduction - Easily propogated from seed (which are POISONOUS].

Rate of growth - Growth is falrly rapid. '

85. Zizyphus fujuba (Ber)

A small to moderate-sized deciduous (almost evergreen) free. The lree is & useful one in
turnishing fuel and small timber in dry regions and as well as thom tor fencing agrcultural iekls
Branches are lopped for cattle fodder. It is generally cullivated for its fruits, which are edible
Sihaculluralty, Ihe tres, inlo bushy form, is of greal vaue in enabling other lrees 1o establish
themsalves in heavily grazed areas.

Flowering and fruiting - The small greenish yellow flowers appear from April to October,
the period varies in different localities. The fruils ripen from October to March. The seed relains
its viabilily for at least 2 1/2 years, thaugh the percentage of fertility of old seed i leas than ihal
ol fresh seed

Artificial reproduction - Tha lree may be rased arificially by direct sowing or by
‘ranaplanting seadlings or rool-suckers. In the case of direct sawing the fruits, preterably deprived
of the fleshy portion or else tharoughly dried, may be sown about a month before the
commencemant of the rains, efher hroadcast on pleughed land of a long lines which have basn
nioughed or dug up. If quick growth ks desired during the fizst few years, the latter is prafarabla

Far transplanting purpose the frulls. deprived of their fleshy covering or wall dried, should
e sown In seed-beds, either broadcast or in drills. i Fabrusary or March and covered with aarth
1o a depih of & 10 12 mm. The seedlings may be transplanted gither during the first of during the
second rainy season, bul seedlings with long taproot it is preferable to prune the stem down 1o
abaul 5 cma. and the tapreot down 10 abait 15 cm. The plants sunmve this trealmeant well, and
sgon commence to shool up during the tirst rains with reasonabie care transplanting may be
dane wilh unprunned plants. The plaris may die down partially, but as a nile they recover next
yaar

The cultivated variely is usually propagated by nng grafling on slocks of the wikd Torm
Plants of tha lalter, aboul three years old, are poliarded or coppiced in the cold season, and
grafting ks carried cut on a few of the resulling shoots, the remainder being prunned down. Rings
of bark about 18 mm. including a bied, are taken from the vansty which i is desired to propagale
and titted axactly on to comresponding positions an the wild stock trom which similar rings of bark
have been removed. then whole being bandaged and covered with clay

Rate of growth - In open situatiens the growth is often fas
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B - Bamboos

1. Bambusa arundinacea (Katang Bans)

This is a thomy bamboo, making huge clumps of large bamboos, It flourishes along walar
courses, where soil is mamy or sity, with plentiful sub-scil moisture. It is recommended lo be
raised throughout Madhya Pradesh in such limited areas only,

Artificial reproduction - The species can be raised from seed or rhizoms with large
bamboo piaces.

Seads vary from 69300 to 71400 per Kg. with germination rapacity of about 50 percent. In
the seeding penad durng April or May, a man can collecl 3.0 10 4.5 Kg. seeds per day by
sweeping lhe faflen seeds under the seaded clumps Ordinarily seeds can nol be stored for the
senond Yoar.

Saeds are sown in lnes in ssed bads, the distance between the lines being 7 to 10 cm. The
sead beda are walered copiously. Seeds start germinating by aboul the Tth day and continue fior
3 weeks The seedlings ara laft in the seed-bed for a year and laler transplanted in transpiam
heds at a destance of 10 cm. In knes, the lines being 10 cm. aparl, The seedlings remain in
transpiant beds for one more year .

The seed beds and ransplant beds are raised ones, and are prepared by adding sand
farm yard manure and aarth in the propartion of 1.1:1, 2.5 year old seadlings are planted oul in
the Tiekd in pds (30 x 30 x 30 cm)at a spacemert of x5 m. or 6 x B m.

For sowing of seeds in the country ploughed furrow, about 14 1o 18 Kg of seeds per
hactare is sulliciant. The method of ralsing this species from rhizomes with large bamboo pieces
& described undes Cephalastachyum pergraciie.

Rate of growth - It may lake 8 to 10 years for a clump lo produce nommal size culms

2. Bambusa vulgaris (Peela Bans)

This 15 a par excellant bamboo for growing In home-sleacs amd alsewhera. It B thomless
and of large size. Clumps are huge and open lor easy working. It grows besl on clayey or othar
heavy solls. s water requirament is scmewhat high, Henca his apecies is recommended fo ba
raised m different zones of Madhya Pradesh as under -

Zone Technique

{1y Moist and Semi-moist Zone Withoul irngation, but soil working for moisture
consenAalin B Necessary.

(ii} Dry Irrigation at, l=ast durng the first two years of
fermaticn is necassary,
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Artificial repreduction ' Culm-cutlings of Bambusa vulgans can be used successfully in
vegelalive mulliplication of this species, Considering eslablishment, survival, height growth,
haeight ncrement and culm production, the preterantial ordar af The cutting types is as follows

{i Threa-noded cuttings obiaimned trom the middle one-third of the culm
(i} Two-noded cuttings obtained from The middle one-third of the culm
(lif  Three-noded cullings obtained from the lower and upper one-third of the culm

In order to have the maximum numbser of viabls cotlings from individeal culms. thay may
first be cud inlo approximalely Three equal lengihs. The middie portion be kept in one o1 and the
upper and the lower portions in anclher separate bol, The middle podion of culms be used in
prepanng iwo-noded cultings, and the other portions of the culm inte three-noded cuthings

Wilh the onset of the rains, the culm-cufiings are prepared on a cool, rainy or clowdy day
and planted cut immediately in nursary beds, containing clay or heavy soil. Only one node s
buried in the ground, kKeeping the cutling in a tiling position. Planting should be done al 45 cm. x
45 cm. spacement. and The wpper cul pofions including the cuts made due 10 removal of the
branches, ba smeared with white oil paint. The bed should be fleod imigated. § i is not a rainy
day or the rans are insulficient, Flood krigations are, thus, repeated at fornightly ntervals,
axcepd when ratng are heavy and the soil i fully saturated with water, This s confinued
urminterruptedly for a year, excepl that in summer season when encugh waler may nol be
ayailabie rrgation irderval may be increased o one mordh. By The middle of he following rainy
season when cullings are lully established. profusely sproutad and having produced many small
switchy shoots, they are dug up with a ball of earth and planted out in the field at 12 m. x 12 m,
spacemenl Planting cul is done in pds haviregg 20 cms. depth and a cross-section of 45 cm, x 45
i Sl oworking, around he pits, s done for maximum conservalion of moisture. This is
necassary whara irngation cannot be provided ina plantation

I areas where irrigation is feasible, the planting should be done on ridges, separating
adjacent wilar channals.

The rale ol wrgaton waler in such plantabions s approximately 1,000 cubic meire per
hactare per irigation, Ganerally, imgation is not necessary during the rainy season, bul suzh a
pacassity may ansa duning unduly prolonged rainless periods. Roughly. the number ol irrigations
te b provided i an annual cycle is as lollows

Dictobher Movember Decermnbsar Janiary Fabruary Tatal
1 1 1 1 1 11
harch Apil hay June
1 2 2 1

Due to non-avadlability of water during summer season, the numbar of irrigations during
Apnl o June may be drastically reduced from 5o only 2 or 1.
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Rate of growth : According to general chservations, the establishment and growth of
Bambwsa vuigaris plantations is as follows

Plantation type Earllest age of cutting Age of full production
utilizable culms (years of culms (years after
after planting) planting)

1. Regularty irmigated each year 2 4

2 |mgated dunng firsl two years of 3 &

formation only
3. Non irrigated, on sultable soil in moist 4 i

of sami-modst chimalo

3. Cephalostachyum pergracile

This is Bastar bamboo of elegent appearance. The culms and clumps are large and rate of
growth is very fast. It can be grown on plains having silty to loamy soil, with fair amount of sub-
500l moisture,

Artificial reproduction - It can be grown from rhizomes with large bamboo pieces. The
following points are required 1o be borne in mind while preparing the planting material :

[} Season of preparation . Active growth of young shoots from buds on the rhizomes
I5 usually initiated with the onaet of the monsoon. The vegelative propagule should
be prepared just before the initiation of the annual period of active bud growth in the
axis invalved

{iy Size of tha propagule : Each propagule will consist of the lower parl af the single
culm, 8010 120 cm. in length, attached with the mizome axis basal to |t

(Hi}  Age of the material : The age of the rhizome is of critical importance. 1 or 2 year ald
propagules are fo be predered, since propagules consisting of material 3 years or
more in age are likely 1o give progressively poor results.

{iv}  Preparation of the propagule : The critical point 1o keap in mind in saparating the
propagule from the mother plant is the importance of severing the rhizome at the
right place in lis complex branching system. In the preparation of the propagule, a
distinct procedure in cutling the rhizome Is required, The rhizome should be severed
only al cne point at the nack of the oldest rhizome axis in the propagule. The cu
should be made al the slender neck in ordar to minimise the damage to the rhizome
and keep the raw surface as small as possible. Moreover, the tissues &l this podnt
appear 1o have great reslstance lo decay. This may be due 1o the presence of a
higher preportion of lignified tissue In relation 1o parenchyma, and a smaller amaunt
of slored food. in the lissues of tha neck thanin the tissue of the rhizome proper,
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After the propaguls o b lifted has bean determined and the rhizome has been severed as
described, the aeral part of the propagule may be prunned before the roots are severed or
promplly thereafter, in order to minkmise the koss of water through the leaves, 11 5 advisable to
retain as much foliage as many, by ample irrigation and protection of the propagule from the sun
and wind, be kept from wiling until the root system is re-established. The oot system of the
+ propagule should be preserved as nearly inlact as possiile The rools are besl presarved and
prolected by keaping therm in a ball of earth whan the propagule is taken from the mothear plant.

Rate of growth - Fast,

4. Dendrocalamus strictus

It is a common bamboo, occurring naturally over vast areas in the Stale Culms are
mgdium-sized lo large, Clumps are thick, Though # prefers boamy and sandy soils of good
draimnage, it alse cocurs on stony soils of lmited depth, eroded sodls and hill slopes. The minimurm
standarda of a bamboo plantation sile are as follews |

(17 Roling or undulating topography s préferable. Dead flal areas having impadad
drainage and accumulation of clavey soil should be avoided,
2y Red murramy of coarse-texiured soil with a minimum depth of 30 cm. is folerated,
bt the growth s generally poor, Only 111 quality stands may be expected to grow
(3)  There should be free surface drainage, as well as unimpeded sub-sod drainage.
(4 Sites having stiff clay or water-logged soils should be avoided
(8)  There shouid be no iron, clay or kankar pan wilben a depth of 45 cmo
(B Yabow wash soil, black of brown deposilion soils, stiff shallow soils arnd excessively
racky areas should be avolded.
¥ thpletal solis may support I guality bamboo stands, f moisiure conservation
devicas ot provided,
This species i recommendsd to be mised throughout Madhya Pradesh in appropriale sies
& defined above, in Dry Zone, irmigation for first two years of formation |5 necessary for early
oump formation, Inoany case, sofl working for molsiure conservation must be dome averywhers
(xcepl very molst arsa) lor early tormalion of the clumps

The planiing spacements are recommandead as under

Moist Semi-moist Dry

localities localities lacalities

Fure Bambao plamalion - Em.X5m 4b6m x45m dm x4m,
{400) (494) (625)

Underplanting in Teak plantations Bm. x6m E5m. x55m Em x5m.
(278) (331) (4040)

Undemplaniing natural farest im xTm E.5m % 65m. Gm. x6m
(204) (237) (278)

Notas : Figures in bracket indicalas the numbser of planting spots per ha.

SR,
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As far as possible, bamboo or other woody stakes should not be used, as they harbour
termites. Pit digging may be done by simple aligning and FrEASUTING.

Planting pits will be 45 cm. X 45 cm. x 45 em. in size. Digging of pAs should be completad
by the middle of March and dug-out earth will be allowed to weather till the end of May
Thereafler, it will be re-filled loosely in the pils, by discarding larger pebbles and stones

Plarfing out should commance only when the rains have set in and soil is wet to a depth of
45 cm. Pits must be well soaked with water.

Having completed planting in an area, sach planting line will be systematically gone over
and wherever plants are found dead or dying. will be immediztely replaced. This should normally
be completed by the fiest week of August. Only average-sizad (shoal B0 cm.) should be used lor
beating up the casually.

Artificial reproduction - Il can be grown trom the seeds and also from the rhizomes with
large bamboo pieces. Sinco fhis bamboo occurs Most commonly over a greater pant of the State
adequate quantity of seeds can ahways be collected within the State. even from the sporadic
{lowering. This spacies has therefore been prescribed 1o be raised through seedlings raised in the
nursery. Detallad nursary technique is given in Annex 2.

Rate of growth  Fasl. |t may take 810 10 years for clump to produce normal skize culms.

5. Oxytenanthera abyssinica

This is African bamboo, This bambeo is of par excallent qualities. Culm s thomless and
size is medium 1o large. Clumps are open and easy o work, This is solid bamboo and clumps
can be annually worked withoul Impairng growth. It prefers well-drained, desp and silty 1o lpamy
w0l ‘

Artificial reproduction - It can easily be ralsed from seed. Saads will have 1o be procured
trom Kenya or Sudan through the Director, SFAI, Jabalpur. The nursery practice given under
Dendrocatamus strictus may be followed in this case.

Rate of growth ; Fasl.
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C- GRASSES AND LEGUMES

1. Owysopogan fulvus (1.G.F.R.1.1)

This i a perennial grass which can be rased n the rainfall zone of 250-850 mm. The soil
should be loamy and well drainad

Artificial reproduction - The nursery beds, each of & metres i length and 0.6 matra in
widih. are dug v to & depth of 60 cms. and the soil thoroughly cleaned of all kankars, stones and
woeds ard filed in again to prepare raised bads. The beds are than watered for 4-6 days and the
weed growth, if any, is taken ocut. Therealler the grass seeds are sown & mm. deep in the
nursery beds in first week of May. The beds are covered with gunny bags and watered with a tine
rose As soon as the germination takes place. the cover shoulkd be removed. In places where the
temperalure in the day goes vary high, seediings showd be provided shade to prevent them from
excessive haal of the noon. The beds are walerad every second day. Aboul 60 gms. of seeds
required 1o sown per bad. In this way 12 beds are anough 1o provide seedlings for one hectare of
grassiand

The seedlings are ready lor fransplanting in 4-6 weeks wheh they allain a haight of 15-20
cm, A fhis stage 10 Kg, Nifrogen per hectare {Calcien ammonaum rilrala) 15 added 1o the beds
This makes the seedlings healthy and vigorous and keeps the weed growth under control. The
beds are watered profusaly a- day betore the transplands are to be laken oul, =0 that the rools ane
b cut ol and seedhings are aaslly taken oul. Tha seadlings are then transplanted in the fiekd &t
a spacement of 50 ¥ 30 cm. (limne o line and plant 1o plant). Generally two seedlings are put at
oha place.

All shrubs and usetess growth should be cut and removed from the planting area, As soon
as the rains have commenced the area is ploughed firsl by the "Mold Board®, lollowed by Iwo
ploughings done by the country plough The ploughing s done in lines 50 cm. apart and tha
seadings are planted (Iwa al one place) 30 cm, apan n knes. For ongé heclare, 33000 plans are
recuired

After ploughing, 10 carloads of cowdung manure is added. Before transplanting the
seedlings in the field, 20 Kg Mitragen per hectare (100 Kg. Calcium ammonium nitrate) and 20
Kg. Phosphorus per hectare (125 Kg. Single super phosphate) are added to the soil. After a
lapse of aboul one month, 20 Kg. Nitregen per heclare is again added. In the season two sinp
weadings are done. In subseguent years, 20 Kg. Nitrogen per hectare and 20 Kg Phosphorus
per hectare are sprinkled in the grassland after the first rains. The Nitrogen fertilizer is added in
between the two ploughed lines.

In the first year the grass is cut only once |.e. by the middle of october. The seeds should
also be collected al this lime for fulure planting. In subsequent years the first cutting is done 60
days after the rans have set in and the second cutling at a furher inferval of 30-45 days,
depending on the distribution of rainfall in the concemed year. The grass can also be cul in the
spring again |.a. in March and April. The grass culting is done 10 cm. above the ground lavel.
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An yield of 300-400 guintals per hectare can be ablained in 3-4 cullings.

Lagume (Siratro or Stylo) can be grown in admidure with grass. Two rows of grass should
be alternated wilth one line of the legume. In the e meant for the legume, legume is reised by
direct sowings o seeds at 1.5 melres aparn. The seedings of grass are planied only after Bhe
lagur s have established themseives By this method the inflial growth of legume is assuraed
withe: i any competition from the grass

2. Cenchrus ciliaris (1.G.F.R.L - 3108 Molpo wapel)

This e o oroonmal grass which can be raised in and and semi-and zones with precyilaison
varying from 12 0 1250 mm. The grass can be raized with and without irrigation. Thie sod
should be loamy & sell drained.

Mursary practcoe is similar io the one given above for Chrysopogon fulvus

The planting site is alse prepared in the same manner as aleady descnbed for
Chrysopogan fulvus wilh the following excaplions wilh regard to leriliser doses -

(i After adding 10 cartleads of cowdung manure, 30 Kg, of Nitrogen per heclare {150
Ko, Calcium ammonium nitrate) and 30 Kg. Phosphorus per hectare (137 Kag.
Superphosphate) are added

(i) Alerone monih 30 Kg Milrogen per hectare s added in between the (wo ines

(il In subsequent vears. 30 Kg, Midrogen per healare and 20 Kg Phosphorus pear
heclare are added aller ihe lisl raing and afler ona momnth 30 Ka. Nitrogen per
heclare & further added.

In the first year the grass is cul ondy once e by middie of October when seeds should also
be collecied for fulure planiing. This grass can be cud 3-4 times, but i imigation facilies are
available, il can be cul more times. In subsequenl years, it should be cul 4 times, First culting
shouid be aflar 60 days of the rains and othar cullings Tollowed at an interval of 30 10 45 days
depanding on the rains of tha year. The grass should be cut 5-10 om_ above the ground level.

Yiekd is expected to be 600 guintals per hectars in 3-4 cuttings in a year of average rainfall.

Legumes ([Siratro or Siylo) can also be grown in mixiure as described ab:;'te for
Chysopogan fulvus,

The grass once planted give good production for first four years. in the 5th year the stems
become hard and the new shools are not thrown oul. The production, therelore, becomes less,
Ta solve this problam the grass should be burnl in The moenth of February. This resulls in throwang
oul of new green, succulent leaves. Care should be taken that the interplanted legumes are not
damaged from the fire,

3. Cenchrus settigerus (Yellow Anjan)

This is a perennial grass which can be raised in 125 to 1250 mm. rainfall zone, it gives
better oul tumn, if irmgated. The soil showld be loamy and well drained.
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Artificial reproduction - Mursery practices and preparation of site for planting are the
same as staled above lor Chrysopogan luivus

A00 1o 400 quintals per heclare yield s obtainable from the 3-4 cutting done in he yvear,

The grass gives batter production for four years and after that the stems become hard due
lo which new shoots fail to come up, and the production goes down. To solve this problem the
grass s burnt i fhe month of February, care being laken 1o ensure no damage 1o the
interplanted legumeas

4; Dichanthium annulatum (.G.F.R.L. 485-1)

This grass can be raised in the raetall 2one of 300-3000 mm. but the Dest production
DoOUrs inan araa having 500-900 mm. rainfall, It can come up i a vanety of scils like black
catbon, murmumy soil Iamy soil, etc

Artificial reproduction - Nursery practice, preparalion of planting site, period ol grass
cutting, methcd te those described earlier for Chiysopogan fuhiis.

300 Quintals per heclare ks the expected yield in 3 cultings. Wilh ursgation, the vield can be
raised lhresa fold

5. Pennisetum pedicellatum (1.G.F.R.l. 2808)

This i an annual grass which can be ralsed in BO0-1250 mm. rainfall zone, The soil should
b loamy and light

Artificial reproduction - The nursary praclice is similar 1o thal descrbad above for
Chrysopogan filvus The planting sfle should alse be prepared in the same mannar with the
fertilizer doses varying as under :-

(i) After apphying 10 cartloads of cowdung manure, 30 Kg. Nitrogen pet heclare {150
Ky, Calcium ammondium nitrate] and 30 Kg. Phosphanus per hectare (187 Kg. Single
super phosphate) are added,

() After a momth, 30 Kg. Nitrogen per heclara is added 1o get increased production of
fgrass

(W) 'n subsequent years, 30 Kg. M#trogen per hectare and 30 Kg Phosphorus per
hectare are added soon after the first showers. A month afterwards. 30 Kg. Nitrogen
per hectare is further added o get good growth of grass

iy e tirst year, 1his grass is cut only once in September, In subsequent years, although the
grass = annual, it comes up agam from the seeds fallen 1o the ground.

An yiekd of 1004 quintals per hectare can be expecied in Saplember cutling done in the first
LT

Legumes (Swratro or Stylo) can be grown in mixture with this grass in the manner descnibed
earlier for Chrysopogan fulvus.
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8. Setaria specillata (Conjugla)

This is a perennial grass and can be Grown m F00-1250 mm, ramfall zone The soil shouid
be loamy. and very wall drained

Artificial reproduction - Nursery praclice is the same as gwen earkes tor Chrysopagan
fuhviis The preparalion of (he plarding sa =\ also sanilar with fhe faliowng variaton in termibzer
oses -

(i} 1 canboads cowdung manuie is followesd by 30 Kg Milrogen per hectare (150 Ka
Calciim ammonmm nitrate) and 30 Ka Phosphorus pec hectare (187 Kg Singla
Supar phosphals)

(0 The grass can be cul 2 to 4 times in a year. The first cutting s done atter 60 da ¥ of
planting 1e. in or aboul September Depending on ramiadl of the year, the olher
cutlings are done at an wnterval of 30 days After aach culling 30 Kg. Nitvogen per
hectare is added 1o gel increased production of grags. The grass is cul 510 om
abova ground level

The grass can be ralsed with l=gumes {Swatro or Styo) in the manner described earlier far
Gt pmopogan fuhvws,

7. Sehima nervosum (LG.F.R.I. - 2)

The grass can be rased in rainfall zone of 300 to 2000 mm. The best yields are. howeyver
obtainable i rainfall zone of 500 1o 900 mm. The soil prefered is arey. coarse lexured andg
shouyld be well drained.

Artificial reproduction - This rass is raised by S0WNg seeds in perforated polyihone
bags (15 cm x 7.5 cm ), filed with light soil. mixed with cowdung manure Tan uncleaned seods
4re put n each bag and two healthy are retained par bag atler gefmimation bas laken place
Ampda water s assential lor walering the seedlings Seedlings are raised in June and A3.000
palythens bags are requwed to rase panting matenal for cne heclare of plantation

The preparation o planting se poerod and method of Qrass cutting etc . are senilar Lo
these described earlier for Chrysopogan futvus

250 1o 300 quintal per hectare yiekd 15 cbtainable in rwao cuttings.

The grass can be raised with legume (Siratro or stylo) n the manner described earlier for
Chrysopogan fufvus

B. Phaseoius atroperpurius (Siratro)

This 18 a perennial deep rocted lagume which can be raised in 250-2000 mm. ramfall 7one
It promises to do wall in Bundalkhand [BO0 mim raintali}. The soil should be well drained Gty

Antificial reproduction - The speds are sown chractly in the field after the frst heavy
shower in the month of July. The praparation of sile i done as described aarfier for Chrysapoaan
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Fahviiz with the exceplion thal after applying 10 carloads of cowdung manure, 10 Kg. Milragen
per heclare (50 Kg. Calewm ammenium nifrate) and 30 Ko, Phosphorus per hectare (187 Kg
Singlie super-phosphate) (5 added

If ainly Siratro 15 1o be rased a8l the planf;mg site, then the seeds are sown at a distance ol
B0 cm m hines and ara coverad lighily walh sodl. The lines are 50 cm. apar. Eghl K, of seeds
are anough lor ore bectare, n the lirs] year two waedings are done and aller this desp mboted
planl 8 well sstablshed o weedmgs are needed. Cottngs shoald nol be done in The very sl
vear L Howers twice in the year. once i Seplember and agan in March., The seeds can be
collected in the follownmg manihs vz Oclober and Apnil The pods are bo be collected as scon as
Phasy ara slightly rgre. ctharwise the seads gul scattered f the pods dehisce In second year and
rvards ore O0F Two culhings can be dong anoa yaar, Iiest in the monh of Seplember and fhe othes
In Newvemimer 250 quintals par heclare yiekd is ohtainabla ina yaar

Whora s Isguma 1S %0 ba raised in mixture with Grass. Six K. seods are raguired per
hectara, Every Iwo rows of grass is atternated with one ine of this legume. in the ling mean o
lequmes the seeds are sown al a distance of 150 metres

To raise this legume properly. cullure of a bactena called "Bhizobium” 15 essontal This
cullre is v easdly available in india, The Indian Grassiand and Fodder Besearch Instilude can
supply the sail where this lequme has been successhully rased Aboat a cigarette tin of such soil
shoain e oblained, mixed with seeds, and then seeds should be sown at the planting site

3, Stylosenthes thumilis (Stylo)

This i1z an annual legume. which can be rased in a zone having precipitation of 250-500
mm The soi should be well drained grey and brown loamy,

Artificial reproduction - The seeds are sown directly in the liekd alter the firs! heavy
davesr in he month of July. The preparalion of sile is done as described garlier Tor Chrysopogan
fulvies After applying 10 carloads ol cowdung manure, 10 Kg. Nitrogen per hectare [50 Kg
Cabcium ammonien ndrale) and 30 Kiy Phosphorus (187 Kg. Single super- phosphale) is added

Il only sivio e o be rased m the plantation, The seeds are sown direct. 1.25 om. deep and
50 sma. apard 0 linas and covarad lghtly wih scil. Ten Kg. of seeds are sufficient for ohe hectare
al grassland, In the first year two weedings are needed and aftcewards no weedings arg
TECEEETY

in Tirs year, onfy Ssoeds should bo collected. In subsequent years, only one culting can be
dons neoa yvear as b i oan annual legume, the planting site sheuld be divided in two pans, ong
maanl tor collection of seeds and another for obdaining fodder, 200 quintals per hectare is the
pxpocied viekd

Il the bgume is o e raised in mixture with grasses, # can be dene in the same manner as
dascrited abova tor siratro.
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TABLE-2

COLLECTION AND STORAGE OF SEEDS
A-Bpecies of which seeds cannot stand siorage
(Hence to be used in full in the year of collection it self.)

Acacia catechu

Aagle Marmeios
Ailanthus excelsa
Anongeissus lalifolia
Anthocephalus cadamba
Artocarpus iifegntolia
Azadirachia indica
Hauhinia variegala
Biea monosperma
Casuarina equisetifoha
Cadreda teong
Dalbergia atdolia
Dhospyros melangxyion
Eugenia Jambolana
Gmelina arborea

Cenchrus citans
Cenchrus seffigeris

Chrysopogan fuivus
Dichanthivm anmsatum

Phaseoius alroparpuriolns

Bambusa arumdinacasa

|- TREE SPECIES
16,

17
ia
19.
20
21

22
23
24
25
26
27
28
29

a0

Il - GRASSES

il - LEGUMES
£
BAMBOOS
2

.F-h.rdnrn:h‘ra binala
Lagersiroamia speciosa
Lagersiroamia parvilons
Madhuca indica
Manaqifera indica
Mimusops elemgh
Murraya pamiciiala
FPhylanthus emblica
Polyalthea longifolia
Plerospermum dcerifolium
Putranjiva roxburghii
Saraca indica
Schiewchera oleosa
Terminalia arjuna
Terminalia tomentass

Pamnmsalim pedicaliarim
Sehima nervosum
Selfana specillala

Stylosenthes thumilis

Denadrocatamus sincius
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B -En&ci'aa of which the seeds retain viability for a year or so if carefully
stored.

1. Acach arabica & Evucalyplus globiius

2 Alhizria lebheck g Eucalypiis gomphocenhala

b Hauhmnia parpureda 7o Eucalyplus ferticornis or
Eucalyplus hybrd

4 Suchanania lanzan i1 Pongamia pinnata

5 Cassia fistula (two years) 12 Prosopis spicagera

6  Eucalyplus camaidulensis 13 Zizyphus jujiha (2 12 pears)

7 Eucalyplus ciriodora

C - Species of which seed viability & storage conditions are not comectly known

1. Acacia awiculiformis 21. Kwgelia pinnata

2 Acacik leucophioea 22 Leucaena leucocephala

3 Alkzzia procera 23, Melia azadirach

4. Alstonia scholans 24. Mimusaps alengd

5 Anacardivm occidaniale 25, Maringa planygospanma

a AFand SqURMaas 28, Marus atha

T Bricdelia relusa 27 \forus indica

& Canssa spinanam 28, FParkia biglanduwlosa

g Cassia samea 29, Farkinsonia aculeata

10,  Cassia auncwiata 30, Pelfaphorum ferrugirnium
11, Cassia Javanica 31. Fithecollobium dulce

12, Cieba panladra 32 FProzopis juliflors

13, Claistanttus colifous 33 Samanea saman

14 Colvilea racemosa ' 34 EBchrebera swietenioides
15 Dalbergia sis500 35 Sesbanea grandillora

16 Delpnix rega 38 Spalthodea campanuiala
17, Ficus bengalensis 37 Tamarnndus imdica

18 Ficus glomerata z 38 Thaspesia popuwinesa

18 Gravillea robusia 34, Thaveta neriolia

20 Jacaranda mumosgelioha
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Tima
December

Dec. - Jan
Jan, - Fab

February
Feb. - March

Feb. - basch
March

March- April

TAELE 4

TIME OF SOWING SEEDS IN NURSERIES

Species

A-TIMBER SPECIES

1

=R - T - TR N S

[ TR T - T L R L L R Tt T A T R iy
PR WM~ 8B ® B DR @R O

Lrasuanna equiseiifola
Gravillea  robista
Canssd spunarm
Evcalypius camaldulensis
EucavoiE citriockya
Elcayplis gt fus
Eucaypius gompfocashalk
Eucalyptus lereficors or Eucalypius hytrid
Leucaena leucocephala
Lcohraebera swiglenaides
Munraya paniciata
Zizyphus juniba

Mata azadirach

ACACKE AC LS
Amthocaphalies cadamiba
Eridialia refusa

Jacaranda mimasasfolia
Lagerstroemia specioss
Fhyilamhus emblics
Allvzxia lebbeck

Cassia fishuls

Cassia javanica

Cotinliea racemirsa
Dafbergla walifolia
Datheria sisso0
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1
0

1"

12

March-May
Api

Apni-May

& lifle before the onset
ol mansaon or just there-aflar

26
27,

29

an

-

a5

ar
el
a0
40
&1

42

a4
45

A6
ay

48

48

Kigela pinnata
Lagerstroemuia panvifiora
Faltopharum ferruginem
Termnata tomentosa
Al procerd
Futrampla raxtuargt
Famanmaus o

Aegle marmelkis
Bauhiine perpurea

Ceilaa peritandra
LROS s A yan
RASTIGRS T 2% sHr i
Mimugops hexanadls
Pongamea pinaala
Pergspermum aoerifalium
Spathodea campancdala
Terminalia adjuna
Adanthus axcelsa

Farkia vglandulsa
Lamanea saman

Alsloria schokans
Anogeisses ol

Artocarpus integrifalia
Aradraciia iy
Bautwid vanegats
Bittaa mnasnema
LAsaia slamea
Cedrela foona
Detorms reqia
Eugeria ambalana

Fucies qinmerala
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Sepl - Doioher
Mowpmibar

Lipa Fabriasy

May-June

May

57  Gmehna arborea
58  Hardwicka binala
58, Madhucs indica
60, Mangilara imaica
61 Movus alha
62  Maovus indica
a3, .F'LJI_L-'HHHE'IE: ionogifalia
64, FProsopis juliiora
B-BAMBOOS
1 Dendrocalamus sinclus
£ Oxytenamthera abyssinkca -
{i Sowng n germination beds
{iiy ~ Direct sowing in polythens bags
{iii} Direct sowing in polythane bags
with the application of chemical ferilize =
3 Bamboosa anndinacea
C-GRASSES
1 Cenchrus cihans. IGFRI - 3108
2. Cenchrus sefligerus, Yellow Anjan
3. Chrysopogon fulvus, | GFRI-1
4. Dichamhiom annwatum, | GFRI-495-1
5  Pennisatum pedcelatum, | GFRI-2808
6. Sahima nervasum, | GFRI-2

Serana specilala
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LIST OF SPECIES RECOMMENDED TO BE RAISED EXCLUSIVELY BY DIRECT

W @ = ot B W o -

T e = 1

TABLE 5

SOWINGS
(Mo nursery work is called for)

A - TREES
Acacia araltvea
Acacla catechu
Acacid isucapiaea
Anacardum occidentale
ANona RQUETaEs
Puchananis Eanzan
Cassig aunicwiala
Cleistantiins cofinus
Maovinga plerpgosperna
Farkinsonia aculeala
Fithecoliphitim dulca
Frosonis Spicigela
Saraca indica
Schimchera oleosa
Sesharmwa grandiflora
Thespesia popuinea (Branch culting can also be tried)
Thewvelia nerifoliz

B-BAMBOOS
Bambusa arundinacea (Rhizoma with large bamboo piece)
Hambusa vulgans [Culm-cutting)
Capfatosfachyuwm pergracie (Rhizomea with large bamboo pisce)
C-LEGUMES
Phaseoiis Alro0elpUreous

. Spinsenihes Mhirmds
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ANNEX-1

STANDARD NURSERY TECHNIQUE FOR
EUCALYPTUS

Harvesting and storage of Evcalyptus seeds

The State Faorest Resaarch Instiiile, Jabalpur s underlaking the 1ask of dentidymg the
seed stands of vanous species of Cocalyphus raised in the so-called Eucalyplus hybrid
Plantations of Madhya Pradesh, Apart from thes, the SF A1 Jabalpur has established
Eucalyptorium n vanous Regional Aesearch Mursenas, trom which sesds can b harvesiad
ard supplied Seeds of other recommeandad species but not tound in Madhya Pradesh wil
hawe 1o be oblamed from within and oulside India and supplied by 5 F A

The essenbal poinl aboul harvesting of seeds Trom local trees 15 o delanming the
rhwythim ol fiawearing and fertiization of tha concamed species. Care has 10 be oxcercised in
arder 1o avord detenoration of The seed rees by over-Trequend harvesting, It should be noted
thal with cerain species, the npe fruds remain closed and relain their aeed for several
yudrs. Tharalora in Such cases the feader bronches need ondy to be cut every two or thise
YEETE

The storage of Eucalypius sead does not call for any special precaulions They will
retain their wiabilly far many years of kept m well-filled air-tight containers, stored in a8 cool
place and quarded agamst moisture and violent changes of lemperatura,

Thera i no nead o separate the fedile trom the sterio seads. The laltar are usually
longer and often lighter in colour than the fedile ones and can be easily recognised by
pressing them. Bt 4 s necessary 1o shake up the mixture before sowing because the ferile
and stefile seeds tend 1o separate out m the sacks owing 1o their different weights.

Amount of seeds required

The quantity of secd required depends mamnly on its quality. Apart from a few spocies
wilh particularly large seeds as Eucalyplus calophylla, there 5 no great difference in size
mmong the seeds of other speces  The greatest vanation is in the proportion of nfertile
sead, which depends on the provenance  As a rough estimate. an average of 10 percent by
waight of healthy szed may be expected in ordinary commencal consignments. Generally
speaking, one kg of medium qualily Eucalyplus seed s necessary 10 produce abowd 1000
Iurseey planls

A good Ewcalypius nursery should have the following essential features -

fi} The terran should be tiat or only slightly sloping. generaly facing east or ool
and shelered from sirong summer or winler wings
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)

As @ rough estimale 01 hectare (025 acres) of nursery land & sufficient for
each heclare 1o be planted annually. This would mean approxemalely 10,000
12,500 potled plants per hectare of nursery land

Waler musl be plentitul and of good qualily. An average oulpul of 1 cubic metre
per day is the rreducible mindmum for rasing aboul 10,000 planis in a season, i
is 10 be noled thal many Evcalpplus species are very sensilive. parbcularty in
early ife, 10 water over charged with chiondes, carbonates or clay. & pH in the
neaghbourhood of 7 & desirable.

Apar from cendral localion of The nursery with respect bo planting area, i s in-
advisable 1o subject Evcalyplus seedlings to change of climate or altilude, For
instance, Ewcalpptus seedings raised in a cool moist nursery develop broad
tender leaves, which suffer badly as a resull ol transplaning o a drigr or
warmer site. Similarhy plants should nol De moved irom plain 10 mowntain ar wee
VETSA

Il the nursery sile s liable 10 b= windy, pamculary 0 summer, it would be well 1o
prlanl windbreaks arcund it

Generally speaking the young Eucalyptus plants need greal deal of light and i
is often possible fo raise them withowut shade, Where there is a risk of excessve
exposure o sunlight in the first few weeks, resulling in drying, and even
scorching af the slock and the soil surface, it is advisable to shade the seedling,
al least for a lime.

Plant containers

The polythens bags, in which Evcalyplius seedlings are lo be raised, should have the
foflowing requinements

(

{in

|

i)

Capacity - it 5 generally agreed that the root ball on Tthe average plant should
hawe a minemum volume al 300 cubic cenlimetre. Polyihens bags of 16 cm x
20em (67 x B") size meal thes requarement

Bulk & weaight - Since in most cases, the plants will have to be transpored 10
plardation sites dittcult of access the bulk and weight of the contamers should
e as hinded as possible 150 guadge pobyibens bags wall suffica for the purpose

Ease of manipulation of potting & planting out - This is an imporant point
whach often permits economising man power and avoiding shocks 1o Lha
seadling which may possible prejudico their recovery afler planting oul, The
conlainers should have a fairly wide aperuwe. These of fruncaled shape make
for aasiar planting owl than the cylindrical ones

Drainage - YWater should be able to sesp freely from fop to botiom ot the soil in
the comamer The later should theretore ethar be botlomiless, o The batlom
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must be peerced wih hole arge enough to prevent stagration atter waltering
The hale should be large enough not 1o be blocked by the tap roo

Method of sowing

Seeds can ba sown elther directly in containers or in the germination beds. Sowing in
the gerrminabion bads will proeduce young plants intended to be pricked ol o pobdhensg
ags during the nurseny stagea.

Seed will be sown al an average rate of about 3 grams per squang melne In Tows or
stnps, perfecily lavelled and edged by planks, The seed sown this way i nol dislodged by
walering as oller when i is sown broadeas!. I the weather is very hot, the seeded area can
be covered by straw resting on the edging planks. lo give a temporary shade

Sowang directly into receplacke nwlves two to five lerlile seeds per bag As siated
before, the seed packets must ba shaken well before sowing seeds in polythene bags. The
containers are filked with soil, sel in place ard watersd. In a smail hodlw about 1 cm., deep,
and 2 cmein diameter, pressed by hand, a pinch of sesd s placed, covered with a very fine
organic compoest and lighthy watered with a very fine spray, The resulling plants may be
pricked out into ofher pols in the nursery or allowed to grow where they stang, In the latter
case. a few weeks after germination, the surplus plams are removed, keaving only one
vigorods seediing aboul 3-4 cme high, in the centre of the pat

Thas method of direct sowing into polythene bags is advisable where there is sufficient
seed, Il & very simple and gives good results with stusdy speces well suited 10 thed
interdad sile

Composition of soil in beds and bags

In all cases, Eucalylus seedlings require light and permeablo soil. wih a fas
proportion of humos and very Bile clay. Moreover, the texiure of the scil should be very fina
at least on the surface. or the seeds may be 100 deeply enguifed. 1 s well 10 prepare some:
caretully screened sod to sprinkle owver the sadace of the beds or the polted soil pst betor:
sowingg. The proporion af clay and himwe  hould be sufficend to ensure thal, when 1
plart is rarmavad Trom the pol, the earlh ball ramaing intacl.

In praciice. the saill mixiures :nnus'll of adher good clean soil of loams, or mixiures
froom The uppar hanzons of larasl sails, anmched wilh river sand and very diluted manure or
composl. Compost can ba made m the nursery (Isell with plant debris pied in pis and
watered during the summer. Forest huenes and dead leaves can be plentifully maoed with
this, In a year or we the waste decomposes and supples the nursary wilh a wery usedul
compas! terdilizer. One should akso make sure belore using compost hat d does nol conlain
yvarious landas such as cockohalar grabs, 11 necessary he comgos! shoukd be shilfesd arsd
demindactad. 11 is generally unnecessary 1o add fadilizer 1o these mixtures. Young Evcalydus
plarts do not in fact absorb much mineral maller other than silica,
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There is alsa no need 1o add Calcium Carbonate in the soll for most of the Ewcalyplius
species appear to be able 10 do withoul It Indeed some species may sullar from an excess
af it. like £, camakduiensis.

Finally, it should be notad hal oo much manure may encourage damping ol Highly
diluted maniere may be used, i necassary belore and wilh inseclicides and fungicides,

The sail in tha germination beds should have the same characltenstics as tha palling
earth. 11 is important thal The subsail of the beds_ like that of the sile where polyibhene bags
are placed, should be very permeable and perecily drainad,

Sowing time

Care must be to taken with most of the Eucalypius species so as not 10 have, at the
end of their nursery penod, over developed plants with rools escaping from The conlainers or
peneatrating oo deaply inlo the seed beds. or with Ltheir closely-packed crowns up oo high.
Sepds should be sown in early spring e January 1o March Lxperence alone will leach the
righ Time for sowing in order 1o obtain well-proporioned plants

Sowing - Care befare germination

11 has already Dean said thal becauss thea Emm}-;n.r s seads are S0 manute. he sol in
whiich they are 1o be sown should be very fing, The surlace showd be as smooth and fine as
possiole, 50 that a light 1ampang will suffice 1o cover the seed

Only by lesting trial mistures the nursery man will find the right scil for covenng the
seod adequataly. A soil which s too light woukl leave the seed exposed 1o wind or walening,
one which g too heavy may result in the formaton of a crust which the plants cannol peance.
In cerain cases, whare there & a risk of damping oll, | may be adwvisable 1o cover the seeds
wilh stende malter, saw dust or olher celiulosic wastes. In any case, beds or pohihene bags
should be watered very lighily before and just after sowing,

As so0n as the seed i sown, it should be prolectad from birds and rodenis by
covering with fine mash netling, strelched horizentally above the seed beds

To ensure germinaion, walenng should be frequent rather than copious, always wilth a
very fing spray. frequency being in inverse proporton o the amount of water used. This

| requency may vary from once 1o several limes a day according o the refative humsdity.
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Where sowing has been made directly into pels, the latter should be burled so that
their upper edge is level with the suface of the bed. the empty spaces between them can
be filled with @arth or saw duest.

It the sunfight is teo strong, the beds should be profected by high or low shades

Care after germination
Waitaring should be less frequent after germination,

In hotter regions. shades can be used as a pratection against strong sunlight, at least
tor the plants from seads sown at the end of the season. The plants should net ba shaded
.o early, for they then tend to “run away® in an exaggerated fashion for the rest of the
5. iIrner

Damping-off & encouraged by a very moist atmosphere and by a high conlent of
organic matter or nitrates in the scil, as well as by temperature. The fungi which cause it
chielly species of Fusanum, rarely develop in acidic sodls, with a pH lower than 5. When the
young plants are a month okd, they are usually immune 1o the disease There are two ways
1o avoid damping-off as under -

)] The soil should be sterlized by means of chemicals or heal ireaiment. The
tatter is difficull to carry oul, and as for chemicals, such as formel or copper
sulphate, the concentration o destroy fungi may also damage the plants

(H)  Sowing in sterile or acidic sod. For this purpose, saw dusl, or pure siliceous
sand can be used

Ferennial weads will have been destroyed during the preparation of the seed beds and
palythena bags, bul annual weeds must be controlled by hoeing and raking as often as
possible. This has the funher advantage of preventing loss ol soil maisture through capillary
action

Pricking out in polythene bags

Fricking oul into polythene bags helps the development of the laleral hairy root and
slows down lor a time the upward growth of the stem. This tends 1o balance top and roof
arowth and makes for better adapiation 1o dry conditions. When the plants reach about 3
cms. in haight and the stem becomes woody, Iwo weeks to Iwo months afler germination,
fe secdings are ready 10 De pricked out. | heir roots shoukd be about 9-12 em. in length. It
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is impartant not (o prick out overdeveloped plants, for their recovery in the polythene bag s
mora dilficull. One man can be expected Lo prick o 600 to 800 plants per day

Each seedbing is carefully separated from 45 neighbours. If #s rools are crushed or 1oo
fong, they should be Inmmed. The plant & than pacad by hand in the centre of the pot and
surrounded by loose, fairly rch shifted soil, adilicially mixed or not, ke that of the seed
beds. The soil is then haaped by hand around the seadling which is covered skghtly above
the base of the stem, and plentifully walered

The pricking out should be done when the weather is neither too hot nor too windy,
and always under a hugh shelter, where the plants can be lefi tor a few days o help thair
recovery, They should nol be over walered at this slage Aflerwards they can be arranged in
the open or under shelter according to the species and the lecal weather conditions.

After pricking out into polyihens bags under shelter, the plams are [akan o the spol
whiere they will remain until their final planting and 1he pohdhena bags are buried up to 1he

upper edge.

During the whote of this linal stage in the nursary, the seedling should ba very
requiarfy watered, The last watering with cane or spray-hose should be as late in the day as
possible and should be fairy generows. The nursery man must make frequent checks to see
thal water ks reaching the bollom of the pols. An experienced man can iell this simply by
leeling the waighl of a few bags in his hand.

Il Evcalyplus seedlings are over walered, they will grow too vigorously, The number of
walerings must then be decreased so that the plants just manage 1o subsisl without logs.
This is paricularly necessary from the moment when the taproot reaches the soil of the bed
al the boflom of the polihena, and threatens to spread downwards inte the subscd
Spraying 5 more effective than irmgational watering in preventing this downward spread of
the laproat outside the pot

The growih of the tap-root out of the container and inte the subsoll balow & courderad
by what is known as "giving the plants thair head® all the time thay are in the nursery and to
cut the tap roct a month before planting out, &1 The same Hme, care & taken in lop-dressing
the aoil in the pots, watering abundanily and keeping down the plant crown to above 50 cm..
Top-dressing invelves spreading over the free suface of the pol a 1-2 cm. laver of fine rich
soil mixed wilh well-diluted manure. This brings on vigorous young advanlitious growth at
the root stock within a month. The latter helps the plant 1o recover and give the tap-root a
chance 10 spread downward as soon as il is planted where il is 1o grow,
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Precautions before dispatching seedlings to planting site

The plants will profit from a generous watering immediately before their dispalch to the
sila

Planting shoulkd be carrbed ol after 50 mm ol rain has fallen, sufficiant 1o moist the sol
Iooa dapth of 7% cm. PiAs shodld be dug in March-Aprl so that the sides and botlom of the
pits and the excavaled sod may benalil from exposure Io the air. Square pds should be of 40
cm wadit and 40 cin depth, and rounded pits should be of 40 cn. diameter and 40 cm
depth, In drigr arsas, conlour frenches, temaces, 'V shaped channels should e made to
lzad the moisture o the planting pits

Subsequent treatment

In the case of Evcalyptus species. il 15 essential to clear the soil of competing plants
and to Kesap The sodl claan until the planis, with astablisbed rool and a more or less complete
carnopy lormed, are strong enough to ovarcome compeidion on their own, This treatmeni
has baen proved on comparatively shallow socils, on deep soils, as well as sand dunes,

Replacement of casualties

im case of industrial and fuel planiations of Eucabpius, raised wih 2500 plants per
hectare it s reckoned useless o replace falures where fhese amount 1o less than 20
percent of the original number of planis, because the costs do not justily the possible
PSS,

An isolaled seeding planted a year &ate In the midst of a stand will be parmanently
dominated by #s neighbours and would withar and eventually die. Resiocking. tharalore,
should be carmed oul by group planting of abow 10 trees as a minimar.
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ANNEX -2

STANDARD NURSERY TECHNIQUE FOR
D. STRICTUS

Seed collection and storage

Abaut 25 000 bamboo seeds weigh per Kg. Freshly collected seeds have a wiabilily of
mare Than 60 percent, With passage of time. (his viability stands for a masimum penod of
(Tl }'E'.F.H'E.

To ward off damage by insecls and rals, the seeds should be kepd in cool place in air
tight sealed drums. Cotlon soaked in ED.C T, (Ethyl Dichlonde Carbon Tetrachlonde) may
be placed inside. I is vodatile and about one pound of This chemical i sufficient for abowt 3
12 qunlals of seed. However, d seeds are stored in gunny bags. then they shoukl be
placed one owver Lhe other, alter profusely dusting with 10% BH.C. or DL T, powder. The
roam should also be dusted and all outlets plugged to prevent entry of rats There s
comparalively mora loss of viability whan seeds are slored in gunny bags

Germination beds

The germination beds shoukd be af sunken type of size 15 cm depth, 10 metres onn
and 1.25 metres wide, Each year The soll showld be furned upside down, cleared of pebbles
slones ele. and mixed with adequate quantity of decayed larm yard manurs

Polythene bags as plant-containers

The polylhensa bags of 23 cm. x 15 om. sweee (when Haty and 150 gauge are sufficent
Gussalted polyihena bags with punch holes are nol necessary, lirstly because the indivicual
pohthens-bagged plantz are nol reqguired 1o stand individually in the nursery; and secondly
because about 20 prick-hobes, within the lower 273 of 1he bag length, can be made locally
and easily with a sharp nail,

Soil-filling or potting mixture in polythene bags

Potting mixture should consist of thorooghly dried up fmely beaten and well seived saoil
and thoroughly decayed, finely beaten and well dried up Farmyard manure, mixed thoroughly
and intimately in the following propomions -

Mursery Saoil Imported Sail Farmyard Manure
Alluvial or Loamy Soll - 3 parts il 1 pan
Clayey Soil - 3 pans Sand 1 parl 1 part

Sandy Soil - 3 pans Sikt 1 part 1 parl
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The polvihens bags shoukl be filled rght upte the brim with pedectly dry polting
rmixture,

Sowing in germination beds

Sowings in germination beds should be done during September-Cictober, in drils 5 em.
apart. About one Kg. of seed ie sufficient for a standard bed. The thickness of the fine soll
covering the sown seeds should not be more than iwice the thickness of the dehusked seed
The entire bed is, then, lighily covered with straw and profusely watered with a fine rose
Such a watering is o be conlinued 2 1o 3 times a day. till germination commences within
abowl 10 days. Thereafter, walering is limiled 1o lwice a day. Al each walenng, care is
necassary 1o ensure that thera is no fres accumulation of water in the bed, Simitarty, baed
should not be over-saturated with water, in order 1o cause aven incipient waler-kogging
When, sufficient number of seeds have germinated and dill lines appaar fairly stocked with
young seedlings, the siraw cover shoukd be removed and watering conlinued, as prescribed
before. 6,000 o 10,000 seedlings are necessary per standard germination bed depanding
o ihe viahilily of bamboo seed used

Pricking-out in polythene bags

The seadlings should be pricked ot and fransplanted in pelythene bags. when thay
ara aboul 7 cm. in heighl in germination beds. The best resulls can be oblained if pricking
ol B compleled before November end. Pricked oul seedlings should be walered and
weeded regularly. NPE mixiure may be given o seadlings when they are well-established in
the bags.

Often the shoot of the pricked-oul seediing dries up but scon new and wgorous shools
arsa. with the establishment of the seedlings In the polythena bag. Each subsaguent shoot
15 taller and thicker than the previous one,

Direct sowing in polythene bags

Every effort should be made 1o popularise this safe and economical practice amongst

the staff, but certain precaions are necessary -

(i  The seed used must be of a high germinative capacity (50 percent and over). If
last-sowings show lesser germinative capacity, then the alternative method of
sowing the seed in germinalion beds and pricking out of seediings i polythene
bags should be followed

(i) Direct sowing in polyvihens bapgs, should be done in Movemnber. I there is
possibility of applying doses of chemical fedilizers, then such sowings can be
delayed to even February,

(i} In each bag 3 seeds should be sown af 3 comers of a triangke having 2 10 3 cm
gides, marked on fhe soil surface, in the bag. The polythens bags after auch
sowing are arranged in bed, The enlire bed be covered lighily with siraw and
walering done as indicated earfier, As soon as germination i stared and ihe
majorily of bags in a bed are stocked wilh young seediings, siraw may be
removed.
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Shading

Artifickal shade ks nol required af any stage execept straw cover on germanation beds
and directly sown polythene bags, 1l the germination commences. Besides this, tall frees of
Eucalypius and widely spaced trees in the nursery are advantageocus to provide shade

For proper growih of bamboo seedliings in polythene bags maximum sun-light is
necessary. Under full sun, proper regulansation of walerng is essential and i necessary
chemical fertilizars may also be applied as the walering and nutrients shouwkd not be Bmiking
factors

Uze of chemical fertilizers

Whanaver, It s dasirable 10 reduce the nursery perod of o oblain planiable sized
seedlings (45-75 cm. tall) during a shod period, efforts should be made 1o provida profuse
watering, coupled with ampbe sunlight and frequent doses of wea. 2% urea sclulion may be
spraad on seedlings, 1o establish in polihene bags, and this dose may be repeated al a
mothly interval, till plantable sized seediings are obtained.

Use of pesticides in nursery

In nurseries where fear of lermite damage is occured chiorodone powder shodld be
mixed with pefling mixiure at the rate of 10 10 16 gm, per bag and applied.

It damping off is noticed in the nurseny, apply 2% solution of Balitox, Blus Copper or
Fitalon, They are pateni chemical formulations having 50% copper fungicides

Splitting of Bamboo seedlings

Fresenily, difficulties are encountered in procuremend of bamboo seeds, There is no
guarantes for oblaining the desired quantily of viable bamboo seeds annually for achieving
prascribed bamboo planting targets. Accordingly, there is slrong urge o make the best use
af all the seeds which are obtained. Similarly to guard against the loss ol viability, it is
generally necessary lo sow fresh seed immediately after procurement. Thus whenever such
sawing i necassary, they should be carried in sunken germination beds in drlls 15 cm

apar. The planls are allowed fo grow in beds till February. In March, they are individually

Ii dug oul and spM inteoa number of sesdiings. Each such seedling has one shool and many

| of freshly looking rhizomes. which may be 2 1o 8 in numbers. The shoets, if unduly leng, are

\clipped 1o about 45 cm. They are pricked in standard sized polyihene bags and kepl n

islorage beds, Watering is done in the usual manner and in due course. they are ready for
tirig cu,
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ANNEX - 3
PLANTING POLICY FOR VILLAGE ENVIRONMENT

'ha Table gven below suggests some planting pallerns depending on the type and
extent of land available in the village -

Type of land Extent of land Type af planting to be
preferred for planting
1 2 3
1. Willage water land I, Large areas (over 10 A Timber trees yielding
hectares al one place) pofas o be combined

wilh 1the cullvation of
planls  yisldng  1annen
and bamboos

B. Fuel frees

o Fodder frees, grasses
and Legumes

2 Small areas (Lass than A Fodder trees. grasses &

10 hectares al ons laqumas
pilace}
B, Fruil treas
2 Fromises/oompounds Gensrally small in exten A, Orenamental lraas
of Gavernmant ard Public
buildings.  like  Primary B. Shady freas
Health Cenlres, Schools,
Rest-Houses.Block
guariers, Panchayat
Bhawan, eic
3 Village roads Generally small in edtent A Shady frees
B Omamental ireas
4 lands i individial 1 Agriculiural tields A Suitable irees which can
cwnerships (GEenerally bunds or grow in asscciation with

marginal Erds. small in agriculiural crops
Gxlent)
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Type of land Extent of land Type of planting to be
preferred for planting
1 2 4

B. Any plant required by the
individual
2 Household compounds. A Frudl frees

colrt-yands, Khaliyan,
et

B. Shady trees
C. Omamental tress

D. Any pland required by
the individusal
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ANMNEX - 4

COLOUR SCHEMES FOR AVENUES

Colour Scheme

Shri M. 5. Randhawa has grouped some of the flowering trees which flower In the
same season in schemes with due regard to colour harmony and these schemes are
accordingly recommendad for planting as avenuas on roads undor Social Forestry Schemaes

Scheme Mo, 1

= | | T
Armaltas [Yellow) Gul Maohar {Scarlet oranga) Amalias (Yellow)

Thiz is a very striking colour scheme, the rich yellow colour of Amallas flowers
contrasting with the scarletl-orange colour of Gul mohar flowars in the month of May when
bath the trees are flowaring

Schame No, 2
| ] |
Paifapharm fermiginaum Cohvillea racemosa Feftopharum fermugineum
(Giclden yalow) {Orange red) (Godden yellow)

This colour scheme |s very effective in October when both these trees are flowering.
and a colour effect similar to that in scheme MNo. 1 Is produced.

Schema No, 3
[ I |
Jacaranda murmosasfolia Grevitea robusta Jacaramnda mimosasiolia
(Biua) {ellow) iBlue)

Both these trees flower together in April and afford a tlam.n:rl'tﬂ colour effect. Blue
flowaers of Jacaranda are soothing in the glare of April,

in order to enable Forest Officers to evolve such colour schemes locally, the 19
ormamental species recommandad 1o be raised under Social Foresiry are armanged below by

the colowr of their flowers --



(99)

Colour of flower Species Manth of flowering
1 Blue I, Jacaranda mimosaefolia Apnl-June
2  Lilac 2 Mefia azadirach May-June
3. Orange 3 Cohvillea racemosa Seplember-October
4, Saraca indica February to April
4 Pink 5. Lagersirosmia spracksa Aprid-dune
B, Red 6. Bawhiria purpires Saplamber to December
7. Bauhinia veriegala February 1a April
8 CRss5ia javanica Agril 1o June
8, Delomix regia April-Jung
10, Samania Saman May-June
11. Spathodia campanwala Seplember-January and April-
May
B While 7. Bavhirva variegata Fl;hmar'_.l o April
12. Murraya panicuiata April 1o May
7 Yallow 13, Acacia aunculifonmis Seplember-Ociober
14. Cassia fistula Agril 1o Atguest
15, Cassia siamea June-July
16. Parkinsonia acuwlsala Septamber-Oclobar

17. Peltodorum ferrugianawm Augusi-Oolobear
18. Thevetia nerifolia January 1o December

_ 2 Multicoour 19, Thespesia populanea June lo February

Planting avenues in two rows on each side

For this purpose, it is proposed thal shade trees may be plantad in the autar row and
| ornameanial trees in the ihner row
I
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ANNEX 5

SOME OTHER USEFUL PLANTS FOR VILLAGE
PLANTING

Hyphaene thebiaca :

It & African palm, which grows tall, has dicholomous branching and locks gracaful, I
grows on flood plains having siity soil and plentful sub-soll water. It is a tree ol many uses.
Timirer is highly resistant to insecls and fungd and has high tensile strangth. 1t ks useful in
house construction, where large beams are required. Annually. it produces a huge-crop of
fruits which are hard and may be stored for long period, On crushing, they produce highly
nutrifive cattle and poullary teed Leaves, on decorlication, produce very tine quality fibre for
making large sized siorage secks. Seeds of this species can be supplied after mmporing
them through 5.F AL, Jabalpur,

Acacia albida (African Babui) :

it remains tharaughly leafless during rainy season, when evarnything else is green and
thus, allow agricuttural crops, growing undemeath, lo Hourish. During hot weather, when
avanyihing else is leafless, this ree remains fully green and aflords beneficial protection to
Nedd soll and s micro-organisms. Its pods are greedily favoured by cattle and are highly
nutritive, 20 trees of 1his species raisad in 1975 are alive in 5.F Rl Campus al Jatalpur,

Conocapus lancifolius ;

I is & trea from Somali land. It grows very happily where water-table is clese to land
surface |t is an evergreen tree of very pleasing appearence. Stem is straighl and withou
large branches. I1s rate of growth is last and it lowers down the water-table, due to high
consumption of water. Timber is highly usetul in construction work. 39 plants of this species
wara sown in 1970 in 5.F A1 campus.
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ANNEX - 6
ENSURING SUCCESS OF THE PLANTS

THROUGH SOIL WORKING TECHNIQUES

Some of the common methods of soil preparation In vogue or suggested for trials
have besn grouped under the following heads for convenience. They are diagrammatically
represented in attachment No. 1 1o this Annex

1. PIT

Recommended for plantings only

1. A-plt {ordinary). Recommended for clayey soil and almosi all annusal rainfall
classes. It should have a high crest and the deepest part of the water storage ring should ba
rathar far away from the highest point of the mound. This will minimise water-logging near
the saadlings. In black cotlon group of soils 4 may be desirabile 1o mix with the soil some
coarse ofganic muich like grass, leaves and small twigs in order to improve the structura
and hence water parmeability and o eliminate or reduce cracking which promotes
evaporation ksses.

1 B-Saucer pit. This kind of pit is sufable for all lcamy types of solls in almos? al
annual rainfall classas. The crescent trench is necessany anly an skoping growund

1 C-Ring pit. Recommended for dry sandy areas. The crest need not be very high
bacause deep planting will be necessary in order to place the main mass of roots about 12°
below the surface whera a zone of moisture accumulation usually occurs in the case of very
sandy scils. The rng brench will inflfirale water near the planting site and improve s
moksiure status.

2. RIDGE- DITCH

Ridge-ditch is a partly-filled-in trench and a suitable lype of sall working for sowings on
sloping ground. A few plants or stlumps may alsoe be put in o reinforce the sowngs or o
replace casuallies,

Vartical sides

2 A-Small ridge-ditch. Thiz is the normal pattern suilable for areas towards the
maister pard of the dry zone with a rather large number of rainy days and for kbamy soils

2 B-Large ridge-ditch. This is a Iypical suitable for low rainfall and deep soil
conditions. If the soil is sandy and the rainfall ratber low bul The number of rainy days is not
small this pattern will irap a large amaunt of maoisture in the worked-up soll. |t is also suitable
for low and ill-distributed rainfall ivpes for non-sandy soils,

2 C-Shallow ridge-ditch, This pallern corresponds to 2A and s recommended for
slopes from which most of the real soil has been washed away and the surface consisls of
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locse gravel or murmum resting on a shallow depth of parly decayved rock Iying on intact rock
beds, Under such conditions the soil s exiremely granular and open, has kow molsture
refentive capacity, Since hard rock B encountered relatively near the surface, a large
valume of worked wp s0il = easily obiained by doing wider rather than desper excavation
As the excavated material is stony and gritty i is advisable to do some soring and to put the
larger piaces 81 tha bottom of the trench and af the toe of the ridge on the lower side of tha
slope. The moisture retentive capacity can be increased by Incorporating coarse and lins
organic mulkch in the fill-in. Better motsture consenvation may also resull if the open portion
of the french i osely filled wilh grass with a few stones placed on the top to pravent tha
stalks from being bBlown away

Slanting sides

The adoption of slanting rather than verical culs may confer some advantages in
certain cases. In clayey profiles. whera walar may remamn standing for relatively long penods
this device will keep the main mass of water slhightly away from the sowing or planting lines
{at onginal ground level or siightly higher) and may reduce damage from waleragging.
There being greater seepage of molsture In a verical direction, he htlu!s will lis in a

comparatively driar zone
3. SHELFED TREMNCH

Some scils in the peninsular region derived from granitic or basallic rocks contain a
proporion of very fine tenacious clay dispersed im & matrix of fine 10 coarse grained murrum
This clay forms an impermeaable crust on welting and subseguent drying up and also binds
the granular murrum into hard clods. In such cases not only the sides and bottorn of the
Iranch bul also the slopas and top of the ridge develop a hard crust aftes the first showers
For such an araa a shelfed trench with sowing or planting at the original grownd level or a
lifthke above it may prove superior 1o the conventional trench

3 A-Shallow-fiald shelfed trench. Water will be mainly contained in the desper pan
ol the trench, nol in direct contact with the major part of the worked-up soil, but able to
irfiltrate into and baneath 1

3 B-Daap filled sholfed trench. Thiz method is suitable for areas with low o high
rainfall received in a small number of rainy days in the form of heavy or torrential showers,
which reguire a relatively large storage capacily.

4, DOUBLE TRENCH

In the case of badly stony and detrital slopes which contain onby a small amount of soll
im the interspaces of large and small pieces of stones and in the creacks and crevices of the
partly disimtegrated rock, the water holding capacity is extremely small and the sudace run-
off and sub-surface drainage i very high, Under these exacting conditions it is desirable 1o
impound a large volume of water in an unfilled trench and allow it 1o seep downwards into a
mass of sorted an richer soil packed in a granular condition in a trench or pit excavaled on
the lower side, Sowings or plantings at the lop of the ridge or deep into the socil mass
respectively have much belter chances of success.
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4 A-Double Trench These fechniques are suifable for all annual rainfall classes,
especially ihe deficient ones under

4 B-Trench-pit. conditions of lopography and sod described above.
5. TRENCH MOUND

Like the double-trench and the trench-pd these methods are suitable for ensuring
success of plantings and sowings under condilions of low, eratic and badly distributed
rainfall Whereas the double-trench or french-pil is sustable for moderately o steeply sloping
graund, The trench mounds are more adapled 1o Tial or ganlly sloping areas,

5 A-Inclined tranch-mounds. If the areas has a gentle slope it & prafterable 1o have
_ lhe two arms of the tranch a litle off the condour in ordar 1o allow the waler o accumulate
near the mound. Tho surples earth should be formed into a low sloping ridga on the down-
ward side. The smallest practicable size has been shown in the diagram It may be
profitable to increase the width of the mound 2 or 3 feet and the lenglhs of the arms

proparionately
5 B-Straight trench-mound. If the skope is in constant and gendle, straight trench-
mounds may be made, as inclination of 1he trench-arms will have tle affect

These suggesfions are based on common-sense considerations and are neithar
complete nor final. On the contrary, they are suggested as a base for trials so that in due
course (he besl lechnigue of soil working for a given locality, depending upon its climate,
lopagraphy, rock and soll, may be evolved to ensure befter resulls than are currently
abdsinad.
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ANNEX - 7
PLANNING FOR THE PROTECTION OF THE
PLANTS

The prolection of the planted-oul plants under plantations must recaive the highest
priarity, In this regard few suggestions are given balow in tha order of preferance -

| - If individual plants ara to be protected
1 Cread, thormy branches of free and shrubs, as may be available locally,

2 Circular french of sufficient width and depth round indihvidual planis {To be
prefered in drier ciimates in order to congernve soil-moisture in addition)

3 Tree guards made of bamboo splits, fuel, timber, coaltar drums, wire-meshes
(Type of guard will depend on the extent of funds available),

IL. If plants raised in grooves

{less than 10 haclares al one place) ara to ba planted

1. Dead tharmy branches of trea and shrubs as may be avallable locally.
2 Erection of Live hedges (lo be arected and year in advance of planting)

Thorny Mon-Thorny
{h Agave americana (Agave) {1 Clerodendran inerme
(il Caesalpinea crista iy Dodonia viscosa

(i Capparis xpienica (Lilal Kanta)

{iv) Gimnasporea montana (Baikal)
(v)

] Mimosa rubicaulis

(viiy  Opuntia dilfent (Naglani)

(vill)  Parkinsomia acueata

3. Cattle Proof Tranch as given in Il balow.

lil- If large-scale plantations (more than 10 hectares at one place) are to
be protected

1. Live-hedgeas - As lsted above.

2. Caftle Prool Trenches (CPT) with/without live hedges. A suitable size for the

CPT s 1.5 melres width at the lop, one metre at the bottom and 1.20 meira
deap. Live hadges as listed above, may be put on the mounds,

3, Barbed-wire (Provided funds are available)
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