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PREFACE

In the recent past Clonal Forestry has gained attention and
it has contributed to plantation forestry, Eco-restoration
programmes, gene pool conservation ete. Recent technologies
such as mist propagation technigue has proved to be an effective
taal for the rapid cloning of selected germplasm. However, cioning
techniques are not available for many Central Indian trees and
medicinal plants.

In order to solve this shorttall a clonal propagation tacility
has been established in Division of Forest Genetics and Tree
Improvement {S.F.R.l., Jabalpur) in 1987. The basic objective of
the unit is o develop improved and healthy planting stocks for
further multiplication and information on macropropagation
technology of important tree and medicinal plant species to forestry
sector personnals.

This bulletin deals with the Macro/Clonal Propagation
protocals for 35 multipurpose tree species. medicinal plants, non-
limber forest produce Bomboo species etc. This bulletin will benefis
Foresters/researchers and other interested persons who are
invelved in similar works.
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INTRODUCTION

1. GENERAL

Vegetative propagation techniques is one of the most effective togls for tree
improvement in lorestry to obtain plants of desired genetic constitution with in shert
period and also for the multiplicatien of the species which do not reproduce wall by
other means. Vegetative propagation in forestry invelves multiplication of desirable trees
selacted artificially Two major method used in vegetative propagation are
heterovagatative (grafting) and autovegatative (rooting and cutting). In both the casas
cuttings are served from the mather plants and grafted to the stock plants or plantad
directly in raoting media

Tree improvement of woody plants through various means of breeding stratagies.
is rather difficult because of their long regeneration time. pravalance of out braeding
and the operational difficulties. Therefore the productivity achievement in tarm of yield
is very low. Vegetative propagation provides an opportunity to exploit genetic variations
gtocuring In the natural poputation of a species. It is more attractive investment in
afforastation programmes of larestry sector in terms af yield, quality and time saving
pracess, Basides these vegetalive propagation techniques help in mass multiplication
of disease free improved planting stock. The homogenous clonal stands give opportunity
lar physiological. phenological. nutritional and genetic evolution. For the practical use
of vegetative propagation technique. Itis essential to identity the “Superior genctypeas”
or "elite sources .

Vegetative propagation i£ an impartant technigque to explon natural variation ia. the
desirable quality of sslected genatype for commercial gains, Commaercially impaortant
traits like fast growth. high vield, deseased resistance and desiratle quality of waod
can be selected and multiplied through rooting of juveline coppice shoots/stem/oranch/
culm cultings for raising improved planting stock. In certain situation {like sporadic seed
setting (in Bamboo sps.) poor seed viability (sal. Neem etc.), Periodic flowering cycle
or spacific requirement of male/female plants in deciduous spacies ete. Clanal option
i& the key factor in production of improvad planting stock.

2. ADVANTAGES OF VEGETATIVE PROPAGATION
Clonal propagation mathods have following ﬁdua.nlagas:

: To preserve superior germplasm.

2 Commercial propagation of economically usetul species by optimising cost and
enhancing valua/marketability of produce.

a To propagate species which are difficult to propagate by seeds.

4, To provide improved planting stock in short time.
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Itis a time saving shart term free improvement pragramme.

6 To facilitate controlled pollination and promote fruit/sead production on dwarf
trees.

i Froduction of species hybrids.

& To provide genetically uniform matarial far nongeneatic expariments

3. METHODS OF VEGETATIVE PROPAGATION

3.1.  The root suckers- The root produce buds from which aerial stem arise. frequently
several faet from main stem.

3.2  Rhizome- A rhizome is a madified stam structure in which the main axis of the
plant grows horizontally just below or on the surface of the ground s. This methad is
often used tor the propagation of bamboos

4.3 Layering- layering is the induction of racl branchas which are still attached to
the parent trees. A new branch as such slightly wanded. girlded or ringled is brought in
tecuch with the soil and when root are developed to branch it is detached to grow as a
new plant on its own roct system. Layering may be (i) Tip layaring (i} Simple layering
{iti) Serpantine ar compound layering and (iv) Trench layearing.

3.4 Cuttings- Several plant paris like Coppice shoot branch. Stem. culms. leaf can
be used forthe propagation throught cuttings Stem or branch cuttings is piece of stem/
branch/twig generally 10-20 cm long and 4-10 mm diameter of known genatic sources
depending on the species and usually not mare than 1- 10 yrs, In age and the most
practiced method of propagation by cuttings. The cuttings are placed in a maist rootings
culture medium to produce adventitious rocts and grow as independant plants.

4. VEGETATIVE PROPAGATION IN INDIA

Rao in 1953 gave list of forest tree species which can be grown through vegetative
propagation. He found that 74 species reproduce by cuttings. 11 by layers, 9 by grafting
and budding and 104 by root-suckers. Thare ara no less than 161 species which coppice
or less vigotously (Rao, 1953 Rawat el al..1384), The copplcing ability also an indication
of the faculty of vegetative reproduction with the aid of hormones many of tham may be
induced to root.

The study of physiclogy of adventitious roots formation by Nanda (1968) through
auxin the vegetative propagation technigues started in India. Rooting response of stam
cuttings of 35 tree species using different auxins in different seasons was investigatad
and differences in rooting ability was observed. It was reperted that planting season
has a pranounced affect on rooting of cuttings and the effect appeared to be correlated
with Seasonal changes in cambial activities during the annual cycle. Tha rooting
| response of various auxins also varied with the seasons and the failure of cutlings of
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these species (o root without auxin application in any s2asan may be due to limiting
levels of indigenous auxin undar these environmantal condition. Thus auxin may
stimulate rooting of a plant speacies in one season bul inhikit itin other season (Manda
et al..1958).

Impartant work done on vegetative propagation of some important tropical forest
tree species are as fallows-

Teak [Tectona grandis): Nanda et a. (1968.69.70). Isikawa (1968), Bala et al
{1969). Rawat et al. (1868.73), Gurumurti et al.(1968.73). Libby and Hood {1878).
Bhatnagar and Joshi (1878}, Purohit {(1888), Vikshasaya et al. (1985). Mautiyal at al.
{1991}

Eucalyptus: Campinhos et al. (1977 83). Hartinay (1380). Chaturved: (1983),
Greary (1985). Heth st al. {1285). Chandra at al.(1988), Anon (1988} Prasad amd Pal
{(1988b.92), Gurumurti et al. (1988 82} Lai at al. (1991)

Gmelina arborea: Arya et al.(1982). Hamsawi et al. (1985), Tang at al (13B5),
Casuarina equisitifolia: Somasundarum et al, (1977). Kondas (1983}

Bambusa vulgaris (Yellow): White{1947a). Abeels (19E2). Banik
(1380.84.85.91c). Stepliton (1285), Adarsh kumar (198851 92}, Bohidar {1382}, Dhuria
etal [1990),

Dalbergia sigsoo: Dhuria et al. (1982},

Procopis julifera: Srivasuki et ai.(1590).

Largerstromia parvifliora: Chaturvedi (1588},

Acacia albida; Harsh et al, (1985). Ahmed et al (1987),
Ficus bengalensis and F, religiosa: Nanda et al. (1285),

The 3.FR.|. Jabalpuris working on vegetative propagation of impartant forestry
species since last 10 years and standardizad their vegetalive propagation technigues,

5. GENETICS OF VEGETATIVE PROPAGATION

Vegetative propagation has the advantage over seed germination in its ability 1o
raise superior clones through the multiplication of plus individuals. The superiarity of
selected individual depends upon nature and amount of variation prasent for specific
character selected. Althaugh enviranmental factors influgnce genatypic exprassion
phenotypic superiority of individul gives an indication of its genetic value. The mathod
of propagation of selected plus trees has advantages like (i) easy to adept. (i) genetic
gain achived in shortest period. Because of these. forest tree propagators select plus
trees on the basis of data on phenotypic performance and gainfully utilize in the
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improvement of productivity of forests. The technique enables the propagators fo exploit
nan-additive genstic effects for realizing extra gain over the sexual repraduction mathod.

Conventional vegetative propagation tehnigues are now being widely used for
establising clonal seed orchard and clenal multiplication gardens, CS80 and CMG ars
raised either from progeny of two plus trees selected from natural stands of berg different
character or direct multiplication of plus individuals. by the incorporation of suitable
breeding stratigies| e.0.subline breeding. multiline breeding. controlled crossing. positiva
assortive mating etc.) significant genetic gain can be achieved The uitimate aim of
such breading is te incorperate maximum number of genas in specific character and
subsequnet enmasssing of F1 progeny.

B. ECONOMIC GAINS BY VEGETATIVE PROPAGATION

Economic gain from cional plantation of forest trea specias vary from species to
species and depend on the comparitive cost of seedling and rooted cuttings. intarest
rates rotation. yields. market price of the plantation wood on harvest. intensity of
managment. quality of the planting site. soundness of silvicultural practices. protection
intensity and selection of clones. maximum genetic gains like higher productivity.
improved product quality and disease rasistence can be raalised using vegetative

propagation technigques.

It is possible to achive 17-40% gain in yweld throught traditinal breeding and
82%- gain through selected superior clone of same species Seventy thre& parcant gain
can be achived by crossing two salected bul unralated superiar clones with good spacific
combining ability but hybridization between twe species and selection of superiar clones
in the hybrid progeny can result in 118% and 154%: gains respectively (Leakey. 1351
There are Qutstanding examplas of 400-500% sconomic gain in the productivity in the
case of plantation crops like Cocoa and Rubber in Malaya (Tan, 1987} In Cango 50-
192% gain in annual icrement of & years ald Eucalyptus was astimated by Leaksy
{1987) Where annual increment from selected clones was 35 m¥ha/yr as compared to
20-25 m*halyr from selected provenance and about 12 m3/halyr from unselectad seed
leis. In Brazil in plantation of Selected clengs of E grandis and E.urophyia hybrid
praductivity has gone up from 36 m/halyr to 45-75 m*/halyr resulting in 25 1o 108
gains (Compinhos and Colaudioda-silva.19%0).50% improvement in the preduchivity
fram 16 m¥/halyr to 20-25 ha'yr in expected in Eucalypius teriticornis plantation by ITC
Bhadrachalam (Lal.19%4),
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OBJECTIVES OF PRESENT STUDY

1 To Standardize the vegetative propagation protocols for some important tropical
forast tree species,

2 To observe the optimum rooting response in different saasons rooting ability
homanal treatment effect. seasonal behavieur of cutting/propagated matenal

3 To preserve the genotype through use of plus individuals of some important
tropical forast tree spacias. madicinal and ormamental plants. .

4 Multiplicaion of desired genotype tor establishment of clonal seed orchards (CS0)
clonal multiplication garden (CMG) and clonal farestry pregramme,
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GENERAL METHODOLOGY

Fresh and healthy stem branch/culm cultings and rhizome were collected from
wall grawn trea/clump and plants of known genetic source and imidiatally dipped in
fresh waler. They were cut in to different diameter and lenght with two or three nodes
having auxiliary buds with or without leaves (according to specias) and they were prop-
arly sterlized with fungicides (pavestin or capton in 200 ppm) for 2-3 hours. Cut end of
cutlings {0.5-1 inchas vartically) were lrealed with roof promorting harmones IBA [Indol
Butyric Acid} having different concentration as guick deep method(60 seconds| Sand
was used as a culture media. Temperature and ralative humidity ware maintained at
25-34°C 70-B0% respectively in mist chamber, Rooting responsa was observed saa-
sonally round the year in different concentration of 1IBA [(500-12.000ppm).

Datailes of collection material, cutling size a-:'rlrJ concentration of [BA rnr
macropropagation of differant species s given in Table-1.

FRESH, HEALTHY & JUVENILE ,
STEMBRANCH/CLLM 1 DIPPED IN 5 | FHCPARSTION Lk
CUTTINGS AND RHIZOMNATIC FRESH WATER AR Pl
BUD FROM SUPERIOR FOR ONE HOUR G MM SR
PHENGTYPIC STOCKS
1 3
AOOTED CUTTINGS FOR FIELD TR T RS
PLANTATION WITH IN 50-60 DAYS R BEE e
10 AXILLARY BUDS WITH
OR WITHOUT LEAVES
ROOTED CUTTINGS SHIFTED IN AGRO-
SHADENET HOUSE FOR HARDENING 4
(15 DAYS) IN POLY BAGS 1:1:1 RATION OF
o FUMNGICIDES (BAVESTIN
& CAPTON} IN 200 PP
ROOT DEVELOPMENT [APPROX. CONCEMTRATION FOS
20-50 DAYS) DEFENDS UPOHN 2.3 HAS.

SEASOMAL VARIATION

8

8
MISTING CULTURE CUT END OF CUTTINGS
sYSTEMTEMP.-| 7 | mepiazsann | B | VERTICALLY DIPPES (AS A QUICK
25-34°C IN MIST DEEP METHOD FOR B0 SECONDS
RELATIVE CHAMBER BED UPTO 0.5 - 1 INCHES) IN GROWTH
HUMIDITY REGULATING HARMOMNES |IBA-500-
T0-80% 12.000 PPM CONCENTHATION
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Table-1 Collection of material, cutting size and hormenal treatment for
macrpropogation of defferent species.

8. HMame of the Collection Material Cutting size Growlh Regulater
Mo, Species {dia flenght) IBA (ppm)
1. Ading Cordifoliz §t.br.&-2 yra,obd tr.2-3nds 5-10mm 8-10cm 1.000-10, 000
2 Albuzla amaia gl br 6-3yrs.ald 1, 1-2 nds G-Bmm 10-13cm  FOMA-10.000
3, Anthocephalus ksgdamba st brd-Gyrs.old ir7-2nds &-12men,8-12em TO00-10.000
4 Aradivechia indica el br &-2yrs.0ld r2-2 nods 4-Emm, 8-12cm 1.000-10 000
E  Bambuss vulgens (Yalowl  culmebr 2-3vis old culmp 2nds.  6-12mm, 15-20crm 500-10.000
8 Barsers dalpichand g1 br 10-12yrs.obd tr2-Inds 4-fmm E12em E00-10.000
7 Beulea monospma sl br &-3yrsald Ir.2-Inds d-Bmm.8-12em RO 10000
8 Casuaning equisititonia 1. br.d-Gyrs.0ld 1r.2-3nds 5-Tmm 10-13cm 1200-10.000
9 CurciATE Caesia AR 1y old pl 1bud wilh ofig sproul &00-4.000
10, Curcuma angushifolia Bh. 1 yr ald gl 1bud with ome sprowt S00-4.000
11, Covdia myxa g, br.d-Gyrs.old ir. 2-3nds 4-Bmm.3-10em 1000-14.003
1 Coslus speciosus Rh. 1yrold pl 1bud with ome sprow 004,000
1% Datbergla laliiia gl br 4-Gyrs old ir.2-3nds 4-10rmm B-Fem 1000-10 D0
14 [afbregia sissoo st.br.4-Gyrs.old fr 1-2nds 4+10mm.B-10cm 1000-10.00%
16, Daianix regla gt br 4-Gyr=.old br.2-3nds. B-10mm B-12cm 1000-10. 003
16, Erylhring indica s br 4-6yrs old fr 4-5nds E-1EZmm.B-12cm 1000-10.000
1Y, Cablca officinalis st br6-Byrs.ald i 2-2 niEs E-3rmim B-1 2em 500-1000
16, Eucalypius leniticatns &1.br -1 Qyrs.old tr&nds 4-8mm, 3-12cm 1000-10,020
1% Flous bengalensis sl br. 4-Gyrs,0d Ir. 2-3nds E«12mm. B-12cm 500-10.000
20 Ficus krishna &1.br 81 Oyes odd Ir.2-3neds 4-8mm 8-13cm 1000-10.000
21 Ficus rehgiosa st.br4-Gyrs old £ 2-Inds £-12mm B-12cm 500-10.000
27 Gmeling arbarea st e B-Byrz old tr 2-dnds E-10mm 8-12cm 1000-10,03]
23 Grewillea tesdifolia gt e 8-10yra old fr2-3nds €-10mm B-12cm 100010003
34 Lagerstreomia fiogragim sl.be6-Byrs.old i 1-2nds &-dmm E<1Jem 1000-10.007
25 leucaenalevcocephela  sblbd-GByes oid trd-4 nds € 1Emm B-12¢m 1000-10.000
26 Movus alba st or.d-Gyrs old tr 2-3nds &-12mm.8-12cm 2000-B000
27 Plunshago Tapanica g1 orold ir.2-3nds w-dmm.B-10cm 500-4000
2B, Pogostomon cablin glibr 1 yrold pl.2-3mds L.amm B-1Jcm 500-4000
2% Pongamis pinmala s1.br 8-10yrs od pf 2-3nvds &-10mm, B-12¢em 1000-10.000
30 Psomalia conyiifolia st.or 1yrold pl.2-3nds. d-8mm.B-12cm S00-40aa
1 Populus delloides stk 19 ald pd 23z A-Gmm B-12cm 100012000
32 Rauvalfia sarpanting gt.or. 1yrold pl2-3nds 3-Gmem.B-12cm 500-4000
33 Tectona gradis sl b B-Byes oéd I 2-4nds. £-10mm,&-12cm 100012000
o Terrninalia anuna st.brg-Byrs old 1r.2-3nds. 4-10mm B-12cm 500-10 D03
35 Whithania sonaniferd sLbr 1y oid pl.2-3nds 4-8 mm.5-10cm S00-3.000

gt br stern branch, trtreq; pl-plant, nds-nodes, Rh-rhizome.
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RESULTS

1. ADINA CORDIFOLIA (RALDU)

1.1 Rooting Response : Qptimum roating was recarded (15 to 18 %) in the manth of
July ta August in 10.000 pm of IBA whereas there was no rooting respoense in rest of
the month in the same conceniration of |BA. Rooting was reported with in 30-36 days
after given treatment.

1.2  5Suggestad Pratocol :
IBA {10, 000ppm}—5 to 18% rocting(July to August)

2. ALBIZIA AMARA (CASTAR)

2.1 Rooling Response | Optimum rocting response was recorded (2 105%:) in the
manth of June to August in 10.000 ppm of IBA while there was no rocting respansa in
rest af the month in same concentrations of IBA. Rooting was reportad with in 30-40
davs after given treatment.

2.2  Suggested Protocol ;
IBA {10.000 ppm)-2 to § % rooting.(June 1o August).

3. ANTHOCEPHALUS KADAMEBA (KADAM)

3.1 Rooting Response @ Optima rooting response was recorded (66-53%) in the
month of September to Novembear in 10,000ppm of IB& Mowever.poar fo nonderate
raoting response waera observed (20-23%) in rest of the months in 6.000ppm of 1BA,
Rooting period was reperoted with in 2B-32 days after the given treatment.

4.2  Suggested Frotocol :1
IBA (10.000ppm ) —66-33%: raoting (Septamber to Mavember),

4. AZADIRECTA INDICA (NEEM)

4.1 Rooting Response : Optimum rogting response (B85-75% )were observed in the
manth of July to Septembaer in B.000ppm of IBA.Poor to medorate rooting (42-80%:)
was recorded in rest of the manths in 6000-10.000ppm.Rooting was reported with in
28 days after the given treatment.

4.2 Suggested Protocol :
IBA BOOOpm— B5-75% rooting (July te Seplember)
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5. BAMBUSA VULGARIS (YELLOW BAMBOO)

5.1 Rooting Response | Optimum rooting (B0-84%) was observad in the manth of
Februry to June in 5.000ppm of IBA. Rooting response was recordes poor te moder-
ate(30-60%) in rest of the months in control, Rooting was reported with in 15-20 days
aftar given reatmeant,

5.2 Suggested Protocol :
IBA (8000ppm}—E0-84% rooting (April to Juns)

6. BARSERA DALPICHIANA

6.1  Hooting Response : Dplima rooting(55-72%) was cbserved in the manth 1o
June in 7.000 ppm of IBA. The rooting response was recorded poor to moderate {35-
45%) in rest of the months in 6000-B000 ppm of IBA. Hooting was reported within 25-
35 days after the given treatment.

6.2 Suggestad Protocal :
IBA 7.000ppm-55-72% rooting (maonth of April)

7. BEUTEA MONOSPERMA (PALAS. DHAK)

7.1 Rooting Response | Optimum rooting was recorded (80 10,85%) in the month of
March to June in 4.000ppm of IBA. Rooting response was recorded poor to moderate
(72 to 80%) in rest of the months in 5.000-6.000ppm of IBA. Rooting was reported with
in 30-26 days after the given treatment.

7.2 Eug;gaﬂtad Frotocol
|IBA (4.000ppm|—80-85% racting{March to June).

8. CASUARINA EQUISITIFOLIA

B.1 Rooting Response - Optimum reoting was observed in the month of Februry to
Septmber (35-45%) in 6.000 ppm of IBA. Tha racting respaonsa was recorded at par to
moderte (25-35%) in rest of the month in 4000-B000 ppm of IBA, Rooting was reported
within 27-32 days after the given treatment

8.2 Suggested Protocol -
1BA 6.000ppm-35-45% rooling (February 1o September)
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8. CURCUMA CAESIA (ROXE)

9.1 Rooting Response | Optimum rooting was observed {52-73%) in the month of
March to May in 1.500ppm of IBA while rooting response was poor to moderate (48-
E0%) in rest of the months. Rooting was reported with in 24-29 day after the given
treatmant.

8.2  Suggested Protocol
IBA (1.500ppm}—52-73% rooting (March to May).

10. CURCUMA ANGUSTIFOLIA ROXB (TIKHLR)

10.1 Rooting Response : Optimum rooting {56-76%) was recorded in the menth of
February to April in 2.000ppm of IBA whereas it was recorded poor to moderate (42 1o
68 %) in rest of the months. Rooling was reported with 22-28 days after the glven
treatment

10.2 Suggested Protocol
IBA (2.000ppm)-58-76%: rooting {April).

11. CORDIA MYXA (LASCDA)

11.1  Rooting Respense : Optimum rooting response (35-50%) was obsarved in the
manth of septemberin 10.000pem of IBA howewver It was Poor to moderate (15-5% in
rest of the menths in 1000-10000 ppm. Roating was reparted with in 35 days after the
given treatmeant

11.2  Suggested Protocol :
IBA 10.000ppm—35-50% roating {Septamber),

12, COSTUS SPECIOSUS (KEQKANDA)

12.1  Rooting Response | Optimum rooting was observed in tha month of January to
May (B85 to 95%) in 500-1.000 ppm of IBA whilg it was poor to moderate [(65-80%) in
resi of the manths in same concentration of IBA. Roating was reported with in 30-35
days after the given treatment.

12.2 |, Suggested Protocel :
IBA (500-2,000ppm)-B5-30% rooting (January to May)
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13. DALBERGIA LATIFOLIA [SHISHAM)

13.1  Rooling Response | Opimum rooting (35-45%) was observed in the month of
March of March to May in 8.000 ppm of IBA. While it was moderate (25-32%) in rest of
the months in 4000-8000 pp m of IBA, Rooting was reported with in 32-35 days after
the giving treatmeant,

13.2 Suggested Protocal
|BA B.000 ppm 35-45% roating (March-May).

14. DALEERGIA SISS00 (515500

14.1  Rooting Response : Optimum rooting {38-83%:) was observed in the manth of
February to April in 4,000-8.000 ppm of IBA Howaver it was poor to moderata {28-
850%) in rest of the months in 3000-5000ppm of |BA. Rooting was raparted with in 30-
35 days after the given treatmant, :

14.2 Suggested Protocol
IBA (4000-8000ppm)-80-88%: rooting (F March ebrto May).

15. DELONIX REGIA (GULMOHAR)

15.1 Rooting Response : Optimum rooting (25-35%) was recorded in the month of
January-Jun in 80000ppm of IBA. however it was poor te moderate (10-20%:) in rest of
the months in 2000-6000 ppm of IBA.Rooting was reported in 28-32 days after the
given traatmeant.

152 Sugpested Protocol
IBAEODOppm)- 25-35% rocting (January tedun)

16. ERYTHRINA INDICA

16.1 Hooting Response : Oplimum rooting (75-80%) was recorded 5000ppm of IBA.
Rogoting was reported in 30-35 days after giin the month of February to April in 10.000
ppm howaver it was treatmant .

Paor to moderate (60 to 80%) In rest of the months in 4.0030-3 000ppm concaen-
tration of IBA. Rooting was reported with in 23-27 days after tha given treatment

16.2 Suggested Protocaol .
IBA {10.000ppm}=—75-80% rooting (February-April)
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17. EMBLICA OFFICINALES (AMOLA)

17.1  Rooting Response : Optimum rooting (12-15%) was observed in the manth of
March to April in 6.000-8.000ppm) of IBA, however it was poor to modarate (5-10%:) In
rest of the months in 4.000ppm . Rooting was reported with in 30-32 days aftar the
given treatmant. .

17.2 Suggested Protocol :
|BA {6,000ppm-8.000ppm)—12-15% rooting (March-April).

18. EUCALYPTUS TERITICORNIS

18.1 Rooting Response : Optimum rooting (60-70%) was recordad in the month of
April to June in 4,000ppm of IBA howaver poor to moderate (30 to 40%) in rest of the
months in 6.000-8,000ppm of | BA Rooting was reported with in 23-26 days after the
given treatment,

18.2 Suggested Protocol :
|BA (4,000 ppm)—&0-70% rooting (April-June)

19. FICUS BENGALENSIS (BAR, BARGAD)

19.1 Rooting Response : Optima rooting (26%:) was observed in the month of Janu-
ary to June in 6 000 ppm of IBA however it was poor (o moderate (8-12%) in rest of the
maonths in 4.000 ppm of IEARocting with in 30-36 days aftertha given traatmeant.

18.2 Suggested Protocol
IBA (1500ppm)-267%: rooting (January-Juna)

20. FICUS KRISHNAI

20.1 Rooting Respense . Optimum rooting was observed in the month of Jan to June
(12-17%) in 5.000ppm) of IBA. The rooting response was recorded poor to nil in rest of
the manth (5-10%) in 4000- 8000ppm of IBA. Rooting was reported within 25-35 days
after the given treatmeant,

20.2 Suggested Protocol :
|BA 5.000-12-17% rooting (January 1o June)
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21. FICUS RELIGIOSA |PEEPAL)

21,1 Rooting Response . Optimum rooling were cbserved in the month of January o
June (58%) in 7000ppm of IBA. Rooting response was recorded poor to moderate in
rest of the month (34 ted6%:) in 4 000 to 6000 ppm of IBA Raooting was recordad with
in 20-30 day after the given treatmant.

21.2 Suggested Fratocol
|BA {7.000ppm)-66%: rooting (January to Juna)

22. GMELINA ARBORIA (KHAMER)

22.1 Rooting Response ;| Optimum rooting was observad in the month of April 1o
Juna {30 to 50%) in 10.000ppm of IBA. Roating response was recorded poor to moder-
ate in rest of the months in same concentration of IBA. Rooting was reporded with in
24-30 days after the given treatment.

22.2 Suggested Protocol
|BA (10.000 ppm| 30-50% rooting (April to Juna).

23. GREVILLEA PTERIDIFOLIA

23.1 Rooting Response © Optimum rooting was cbserved in the manth af March to
June (27 to 40%) in 4, 000ppm of IBA. Rocting response was recorded poor {o moder-
ate in rest of the months (16 ta 25%) in 2.000-8.000ppm of IBA. Rooting was reporded
with in 24-30 days after the given treatment.

23.2 Suggested Protocol :
IBA (4.000PPM)}—27-40% rocting (March to Juna),

24, LAGESTEQOMIA FLOSSREGIN! [JARLUL)

24.1 Rooting Responsa : Optimum rooting was recorded (53%) in the month of Au-
gust in 7.000 ppm of IBA howavar poor ot moderate (6-18%). Rooting response was
recarde in rest of the month in 2000-4000ppm of IBA. Rooting was reparded with in 27-
30 days after the given treatment.

24.2 Supgested Protocal
1BA (7000pp)-53%-rocting (August).
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25. LEUCAENA LEUCOCEPHALA (300 BABUL)

25.1 PRooting Responsa - Optimum rooting {80-B5%:)was recarded in the month of
Augustin 8.000 ppm of IBA however it was poorto moderate (42 to 680%) in rest of the
months in 6000-10.000ppm of |BA. Rooting was reporded with in 44 days after the
givan treatmeant

25.2 Suggested Protocal
IBA (B.000ppm|—B80-85%c rooting (August)

26. MORUS ALBA (SHAHTOOT)

26.1 Rooting Hesponse | Optimum rooting (100% jwas recorded in the month of March
1o Junain 8,000 ppm of IBA however it was poor to madarate (50 1o 70%:) in rast of the
nenths in 2.000-4 000ppm of IBA. Rooting was reported with in 22-25 days after the
given freatment.

26.2 Sugoested Protocol
IBA (B000 ppm )—100% rooting (Mareh of Juna)

27. PLUMBAGO ZEYLANICA L. (CHITRAK)

27.1  ARooting Response : Optimum rooting (74-88 %cjwas recorded in the month of
March of July to August in 1,500 ppm of IBA, while howsavear rooting was poor to modar-
ate {52 to 69%) in rest of the months cotrele. Roeting was reporded with in 23-26 days
after the given treatment

27.2 Suggested Protocol
IBA (1500ppm)}—T4-86% rooting (July-Aygust).

28. POGASTOMON CABLIN

28.1 Rooting Response ; Optimum rooting (B5-84 %) was recorded in the month of
June-August In 1.500 ppm of IBA, however it was poor o moderate (32 1o 84%:] in rest
of the months in same concentration. Rooting was reporied with in 30-35 days after the
given treatment,

28.2 Sugpested Protocal:
IBA (1.500ppm}—A85-94% reoting (Jan-August).
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29, PONGAMIA PINNATA (FARAMI)

298.1 Rooting Response | Oplimum reoting (88-100 %) was recorded in the month of
March to Juna in 8,000-10,000 ppm of IBA, however it was poor to modarate in rest of
the months (55 te 70%,) in 2.000ppm of IBA. Rooting was reported with in 30-35 days
alter th given treatmeant,

29.2 Suggssted Protocaol
|84 (8,000 & 10.000ppm)—88-100%: roating (March to Juna)

30. PSORALIA CORYLIFOLIA LINN (BABCHI)

30.1 Rooting Response : Optimum rooting (79-B8 %) was observed in the month of
June to August in 1,500 ppm of |IBA. While rooting was recorded poor ot moderate (30-
50%) in rest of the months in the same concentration of IBA. Rooting was ragorted
with in 30-35 days aftar th given treatment.

30.2 Suggested Protocol
IBA (1500ppm)—79-88% rooting ( Juna& August)

31. POPULUS DELTOIDES (POPLER)

31.1 Rooting Response : Optimum rocting response was recorded (B1 to 84%;) in the
month of March to Jung in 4.000 ppm of IBA, howevar it was poor to moderate {40-
80%) in rest of the months in (6.000-12,000ppm) of IBA. Rooting was reported with in
28-32 days after th given treatment,

31.2 Suggested Protocol |
IBA (4.000ppm)—81-34% rocting [ March to Juna).

32. RAUVOLFIA SERPENTINA (SARFGANDA)

32,1 Rooting Response | Optimum roating was recaordad (88 to 100%) in the month
of July 1o Septemberin 2.000 ppm of IBA, however it was poor to moderata {63 to 81%)
in rest of the months in (500-3.000ppm) of IBA Raoling was raported with in 20-26
days after th given treatmant.

32.2 Suggested Frotocol
IBA (2.000ppm)—B88-100% roating ( July to Seplamber)
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33. TECTONA GRANDIS (SAGAOQLIN)

33.1 Rocting Respanse : Cptimum reoting (15 to 20%:) was observed in the manth of
June to August in 12.000 pom of IBA, howaver it was nil in rest of the months in the
same concentration Rooting was reported with in 20-26 days after th given treatment,

33.2 Suggested Protocol:
1BA (12.000ppm)—15-20": reoting { June to August ).

34. TERMINALIA ARJUNA (KAHAWA)

34.1 Rooling Response ;: Optimum rooting (35 to 45%:) was ocbserved in the month of
JAM ta June in 6.000 ppm of |BA. howevar it was recorded at par to moderate (25-35%)
in rest of the month in 4000-7000 ppm of IBA. Rooting was reported with in 28-34 days
after th given treatment.

34.2 Suggested Protocal;
|8A {6.000ppm)-35-45°: rooting (Jan-Jung)

35, WITHANTA SOMNIFERA [ASHVAGAMNDHA

35.1 Footing Responge : Optimum roating (85 to 94%) was recorded in the month of
J une to Augustin 1.500 ppm of IBA, howeaver it was poor to moderate (32-64%:) in rest
of the manths in same concentration. Rooting was reported with in 30-35 days atter the
glven treatment

35.2 Suggested Protocol
|BA (1.500ppm)-B5-34%, roating {June-August)
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CONCLUSION

TREE SPECIES

IE,-:I

Out of tatal 26 species studied 13 species were found very easy and easy Ic
roct. However. in 13 species reoting response was either moderate or difficult
Best rooting season for 18 species was F eb-June, Which concided with spring
seazon whila in remaining 7 specles it concided with rainy sea son (i.e.July
Sept) found suitable.

Rooting mostly cccurrad in the range of IBA cone. 4000-8000 ppm.and it varying
fram species (o spacias

General loss of Rooting in othaer months was 10-40% in tree specias which ara
vary easy and easy to propagate. However. it was generally 15-20%: in species
moderate to propagate and 5-15% in difficult to propagate.

The species Which weare very 2asy to propagate IBA concentration inducaed
roating in other manths (the month in which optimum variation was nat found)
However. lowering of IBA concentration induced rooting In other manths in
species which are easy to propagate and difficult to propagate.

MEDICINAL PLANTS

i

Ameng 8 medicinal plants tned B species come under the category of easy fo
root,

Maximum (&) species rooted in rainy season.

Rooting in medicinal plants occured comparatively in low concentration of IBA
than trae species.

B spacies rooted even without any intervention of auxin. It shows that in other
months in mist chamber majority of madicinal plants can be propagated in mist
chamber through out the year but application of auxins incraasas rooting
percentage.
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