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ABSTRALT

Meem [Arodirechin fndica] i @ mulipurpose tree which has been found as core species lor desert afforestation in bndia
because It s adapted to troplcal and subtropical climates and can tolerate high surmmer temperstunes even up to 500
Present shisdy was conducied on alghtsen months old saplings of Aradirochite indico prooured from different provinces
of Indla and planted in Tapowan, Gwallor in Saptembar, 2008, Growth performance viz., plant helght, plant girth,
Hewering percentage and percentage of plant establishment of ditferant saplinge has beon studied after ten yedrs of
Initial plantatian. Maximum plant belght {6.61040,260 m) has been sHained by saplings of Kurmool |42 whereos
saplings of Nagpur [Maharashiva) wers found to pessoss makimum plant girth (0,3 780,007 mj after tan years of initis)
plantation, Batter flowaering percentagn (B5,35%) was shown by saplings procured from Hisar (Harymana). after ten
years of plamtation, saplings of Bhllwara (Rajasthan] have boen found with 100% plant establishment peroentage and
can be considered as botter adapted provinoes to Tapovan, Gaafior.

Koy words: Aradiroohb indicg, Flant holght, Plant girth, Flowering pescentage.

introduction

Forest cover s estimated bto be aboul 67.701
milliogn hectares, or 22.8 per cent of the country’s land
area in India (FAQ, J006). Major plantatbon species
include Acocia spg., Ewcolyptus spp., Tectoma grondis,
Eueatyptus globulus, E grondis, E fereffcomnis, Acacio
auriceliformis, A, cotechu, & mearnsy, A, miobica, A
tortolis, Albizio tpp,, Azwdirochto indico, Cosuoring
equisetifolio, Dalboergio sissoo, Omeling ortioreg, Poguliss
$pp. Prosopis spp., Shoreo robusta and Terminalio spp
{EAD, 2007, Madhya Pradesh bad an area of Q4649
thousand square kilometers {approwimataly 30,72 per
cent of its total geographical area) which happens to be
the largest forest cower inthe entire country. As per the
forest department report, the state has 51.89 thousand
sguare kilometers of reserved forest, 31,10 thousand
square kilometers of protected forest and 1.70 thousand
yguare ellemeiers of unclassified forest (Annual Plan P
Govt. 2000-2011), Azpdirackto indico (family Melioceoe)
iz 3 natlve of the Siwalik deccan parte of South India
which grows wild in the dry forests of Andra Pradedh,
Tamil Nadu and Karnataka spreading to Pakistan,
Bangladesh, 5r Lanka, Malaysia, Indonesia, Thailand,
Middle East, Sudan, MNiger, Australis. Africa, Fiji,
Mauritius, Central and South America, the Caribbean,
Puarto Ricoand Haiti {loy et al, 1593,

Abmost every part of neem can be wtilized, but
sepds are vary Impartant as they form raw material fior

the growing Biopesticide Industry, Reforestation of and
area shall prevent soil eroston and economicatly boost
farmer's |velinoods by promoting plantstion of fast
growing plant species which are adaptzd to the harsh
erwironment (Zhang, 2005}, Plant based pesticides are
considered to be more ecofriendly than smithetic
pesticides, because of being bindegradable. Neam baged
pestichde "Neem-on” has been repoarted to be less togic
than synthetic pesticide 'dichorous’ to fish (Bhat et of,
20112).

Weem |s andromonoecious, ie. bisexual and
functional mate flowers found on the same tree [Singh &t
al., 19%6) which normally begins to produce fower and
sead after 3-5 years of ago [Kandaswamy ond
Raveendaran, 1988, Mahadevan, 1991, Gogate and
Geidjar, 1993; Gupta et of, 1995%). Fifty kg of frults are
annuzlly produced after 10 years of plantation [Tewan,
1992; Chandra, 1997; Ketkar and Ketkar, 1997), Floral
initiation occurs in neem during @ short period of leaf
ahaddlag (Ketkar and Ketkar, 1997). The timing of
flowering and Fruiting varles from site to site in India
(Shantl et of, 1984}, The growth of frees has been
affected by plants density, Hedge (1993} recommended &
spacing of 6x6 mor&x8 m forneam plantation,

Meem has been fownd as core species for desert
afforestation in Indian desert and is used for supplying
food, Toddar, fuel, timber, medicine and for providing
shade and shelier to desert inhabitants [Gupta, 1985),

‘Saplings of Azodirachta indica procured from Kurnoal tmn::ﬁhdmuﬂmuﬂt[ﬁmnﬂ
‘whereas saplings from Bhilwara {Rajasthan) showed 100% establishment,
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Considerable interest in neem has been generated 35 8
means to-prevent the spread of deserts and improve
desert environments in Saudl Arabla (Ahmed et al,
1989, sub-Sakaran Africa [MRC, 1992} and western India
(Gupis, 1994), In wiew of the role of neem in water
harvesting and conserdation research on establishment
was undertaken in Western India where: conditions of
tow and erratic rainfall, high potentlal evapotranspiration
and high wind speeds prévall [Gupta, 1954, 1995].
Bahuguma (1997} has recommended that neem
seedlings should be planied In dry areas after the
sepdlings are more than one year ofd.

Chipturwedi | 1993] haz given an extensive cweerview
of use of neem in plantations and for afforestation in
india, The ability of the tree o tolerate drought and
saline conditions makes the neem tree o good candidate
for land restaration. The trée has been shown Lo improve
the fertllity of sall and conserve molsture [Tilender and
Bonzl, 1997],

International Meem MNetwork [IRN] was
gstablished in 1994 with the fong-term objective to
improve the genetic quality and adaptability of neermand
1o [niprove its utilization thravghout the world (Thomsen
and Souvannavong, 1994),

Meem trees are commertially grown o produce
azadirachtin which has been promoted as a new
‘pmronment friendly’ insecticlde because synthetic
pesticides adversely affect environment; health and
hiadiversity (Chamberain et ol 2000), Mature leaves of
neem tree have been wsed for developing a novel
adsorbent for removing dyes from water [Bhattscharyyn
and Sharma, 2003),

Variation in azadirachtm has been reported by
Kauskik ool (2007) o thie seeds af neem collected from
twelve different states of Indis as affected by the ciimate

__.____—J

[Septamber

and habltat,
Material and Methods

Elghteen months old saplings of Arodirechta indico
were procured from different provinces of India and
planted in Forest Research and Extentlon Centre,
Tapovan, Gwalior i September 2000, Saplings of
different sources were planted in separate rows. A
distance af 4x4 m wos maintained betwesn two plants as
well a5 betwaen two rows. Data were recorded after
pround ten years. of plantation. Oimatic data such as
ralnfall, temperature were obtained from the
Meteorological Department, Gwalior,

Plant height

Plant height was measured using both direct angd
indirect miethods. Felled treos were misasiured using
linear tape or graduated pofe. A range finder [Abney| was
used In case of standing trees. The distance from 3
squatting position to the highest point of the tree crown
was measured and calibrated in meters (Arzal and Aliyu,
2010). The distance from the same spot Lo the trés bose
was also measured with 0 measuring tage. Tree haight
was finally computed using Pythagora's Theorem of right
angled triangles  [hitp:/fonline.anu.edu.au/forestry/
mensuration height htm},

C= I'I'-tl-']h
Where,

g= the distance 1o the highest point on the ree
crowen [hypotenuse)

the distange iothe tree hase and
thetres height

b
o
Plant girth

Todetermine the d b h, [diameter 5t breast helght)
the girth at breast height {g.k.h) o chrcumference of the

Table 1: Climatic dats of Forest Fassarch ond Extention Centre, Topdean, Gwalicr during 135 e years (s per the Metearological

D partmant, Gemlion

htonth Maan temperatuere | C) Mean total milnfall Mean membar of
Dally minimum [ Daily mankmum {mm| raimy days
Januarg 155 IE3 1.4 [
February 1285 115 .7 1.6
Mareh Er o 34.4 4.3 1.5
Rl a5 2 57.3 Z1.8 16
hay 6 7.5 55.9 in
e i 354 196.4 103
Juily 163 1T 353 153
g st 25,1 L4 395 154
Saptermibsr Ta.A 31.7 ZHR.G jEAH
October 23.0 314 Tod0 86
Hawemhber 187 298 314 1.7
Decemier 159 2=.0 5.8 (.3
Annuak 112 v 1543.2 7.0
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tree was medsured by tightly wrapping a tape around the
free maln trunk at a beight of 1.3m from the ground. The
dbh was then determined using the mathematical
gonversions {Arzat and Aliva, 2010}

anr=x
=¥/
dbh. =2 =2¥/In
Where,
r = radius
¥thegbh andn=3.143
Flowering percentage
Flowering percentage was calculated as per the
farmula ghven below:

Mants with Aowers i
Total mumbsr :.l!plqnht
Plants established percentage

Established percentage of plants was calculated
using the formiuia:

Flower lng % =

PEants established ag present

Flants ertablished B = Tl D At w100

Results and Discussion

As per the data of Meteorological Department,
Gwrallor, mean annusl rainfall was recorded 154220 mm
during last ten years. Average numbers of rainy days have
heen 73.0. Madmum temperatune was observed 32.4°C
whaerens. minimum temperature was 22.2°C during fast
tenyears|Tebke 1}

Performance with respect to plant height, plant
girth, flowering percentage and percentage of plant
established (survival percentage] often years old plants
of Azodirochio indica procured from different provinoes
of India and planted In Forest Research and Extention
Coentre, Topovan, Gwablor exhibited variation. Saphings
procured from Kurnool (AP) attained maximum plant
height ie. 6,61040.260 m whereas saplings of Dharwad
|Karnataka) were found to possess minlmum plant height
e & Z200£0.070 m (Tahle 2],

Table?: Growth paramstens of Arsdirachra idica {eightzen months ol sapiings procursd from forest neseries al differant sttes) ten

yearsafter plantation InForest Research and Extention Certre, Tapowan, Gwasar

5. Town and prowince of Pland haight Plant girth Fowering
Ko, specios from which {m} imj par cent
saplngs avm boan
procurad
1 Mizamabad &P 16204 D252 0. 23F0.019 IB.57
b Mahbwib Magar [8.P) 5B 1TI 3000, 008 T4
x Kumood [Py 6610 0,260 {35040, D0G A Eh
i Praksham (AP E210 157 G 340:0.009 68,75
5 Hagaur (Maharashisa) 5.BEHD, 1 4% 0.37Rz0.007 45,00
i Maslk [ Mabkarashima) 6. 100012 2RO, 006 0,00
7 Alrangatead {Maharashtra) 55100087 0. A2a0004 SO.00
| mManded { Maharashrah 61200118 0. 3%k=0 306 000
4 Yavatemal [ Maharashtra) 5 TOCHDLDEE 0, 28500 05 T3.07
10 Hisar (Haryana| 5,5304 0.085 0.317 400004 B6.95
11 Dharaad [Kaenataka) &,.20010.070 0. 303400404 A A5
i2 ladispur (Ragasthan) & 8040, 085 Q. 35T0.004 3200
i3 Bhilwara {Rajasthan) &, 770087 0,220,006 1739
14 Bhopal (MR 5. 0504, 05%h 0. F7510. 004 TLAZ
15 Hashangabad (WP A 7100073 0,337 +0 004 4B.00
16 Chindveara [M.F) LI | K 0. 25740.003 55.545
17 Senni (WL . 94000844 £ IA8e0 004 5556
1iE Palanpus |Gu|amat} 1. 76000083 28240005 2005
14 F‘;lﬂﬁpl.:r |Gujarat} 4. 7E0E0 053 . 2730003 56,00
20 Palanpur [Gujasath SFTOHILORT G2 R0, 00 17,20
21 Islgann | Maharashtra) B EICHO6D 0.34920.004 57:38
F¥ latang | Mahasashtra) 6.230£0.080 1 34850.005 .66
23 Warangal (A7) B.1a04+0,317 {.30220.005 45.67
4 Erlahana (AR) . 34013 0560002 55.55
5 Chandragur [Maharashira} 5, TE0L0. 180 G 3000012 37,50
Hr Parbani | Maharazhtra) 5. 4000 207 0.3 TEL0 O0E 5555
7 Gaaliar (AP 4 3000247 0.37020.0032 2857
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Howewver, saplings taken from Praksham (48],
Masik  [Maharashtra), MNanded (Mazharashtra), lalana
iMaharashtral, Warangal [A.P.} &nd Parbani
iMaharashira) were also faund suitable for plantationin
envieons of Tapdvan, a5 per the growth dota recorded
iTabla 2],

Eighteen months old saplings taken fram Nagpur
iMaharashtra) were found to passess S LT plant
girth {gboh) e D3VE20.007 m whereas saplings of
Dharwad [Kamataka) were found less adapted to
Tapovdn région as observed after ten yedrs of Initial
plantation [Table 2). Althowgh saplings procured from
Mehbub  Megar (AR, Praksham (A.P), Aurangabad
iMaharashtra), Nanded [Maharashtral, falgaon
iMaharashtra), lalana [Maharashtra), Warangsl (AP},
Chandrapur {Maharashtra) and Parbanl [Maharashtra)
alsg exhibited good response (Table 2.

Maximum flowering percentage ie. BES5% has
been reported in saplings of Hisar [Haryana) whereas
minlmum flowering percentage of 17.359% was found in
saplings procured from Bhilwara (Rajasthan] (Table 2},
Hevertheless, saplings of Mehbub Nagar [AP), Yavatrmal

[aepramber

{Maharashtra] and Bhopal (M.P) zlso showed good
flowering {Table 2}, Percantage of plants established
{plants survival percentage) with respect o initial
plantation, saplings of Bhilwara (Rajasthen] wat hundréed
per cent indicating that they are adapted to climates of
Topovan, Gwalior, However, saplings of Hisar {Haryanal,
lodhpur {Rajasthan}, Palanpur [Gujarat) and Jalgacn
{Mahorashtra) have olio been found good for Gwalios
reglan [Tatle 3]

It was found that 651 saplings were (nitially
planted Into Tapovan and after ten years of plantation,
onfy 489 plants survived which means an overall
reducticn of 24 88% in votal saplings of Asodirachio
indico with respect ta initlal plantation. Earlier also some
of the reports are available from different regions. The
triee height, collar diameter, dbh, dear bole length and
tanopy diameter of 13-vear-okd trees grown ot CAZRI,
lodhnpur, India weare assessed for wasation in growth
characteristics (lndal et @l, 1993}, Frull and seed
characteristios, e g welght, length, width, diameter, yield
and aradirachtin and oil content are highly variable in
neem (Kamaran et @, 1993; Sridharan etal, 1998 lindal

Table3: Fercentage of plants sstablished of Azedirachin inder e years after plansation in Foresl Hesedarch and Extenton Cenle,

Tapowan, Bwaliar from diffarent provincesof lndld

5. No, Torwn and provincs of specias foom which saplings | Saplings planted | Plonzs establshed Percentage of planty
have bean procured estoblished with
respect to inftlod plantation
1 Miramabod (4.F) 18 o3 .89
F Iiahbul Magsr (4P 18 i4 TirR
E| Kurnoe! (AR 37 o 59,5
L Praksam [P} 27 15 54 26
5 Magaur [Maharashira) I 20 T4.08
o Nastk | Maharashtra) 14 20 B33
T surangabad [ Maharashiral Maharashiral i1 i B, 62
E Mantded | Maharashtral a7 a4 8.5
2] Yavatmal [Maharashtra) 11 Jh A3.38
10 Hisar {Maryana) 4 i3 92.00
i1 Dharwad [Karmataka] il dd H149
12 lodhpur {Rajasthan) 37 25 92.60
13 Bhibweara |Rajasthion) FE] 23 1000
ia ilhopal [MLP) 5 41 B0
i5 Hoshangabad (M2 an 5 #3134
16 Chindwara (M2 i 18 #LER
17 Seoni (MR % 1E 7300
i Palanpur [Fujarat) 2 19 836,37
13 Balanpur [Gajarat) 6 5 96,16
20 Palanpur (Gajarat) 5 i | 8400
21 lafgaon | Maharashira) 0 1E 9000
13 lalana | Maharashisa) 5 1E F0
13 ‘Warangal (48] i 15 3556
14 Krishama (AP} 0 0% 500
25 Chandrapur | Maharashtral 5 1113 3300
2 Farbani [ Maharashtra) n ] A5.00
a7 Crwdior [W.5]) 17 oy SR 3d
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gl af., 1999). Similar results have also been reported by
Kumaran et al. {1993} who found significant differances

“between popufations of neem from Tamll Nadu, India.
Mariation in fruit yiekd per tree, 100-frult welght, 100-
seed weight, 100-kernel weight and oll content In 13-
yoir-old neem trees from lodhpur, India has been
recorded and analysed by lindal e al, [1999).

The annual production of blomass in neem was
reported to be betwesn 3 and 10 m' perha (Hedge, 1991)
which justifies its categorzation as a mediem fast
growing tree. A study conducted in western Rajasthan
showed that growth is fast in the first ten years and Later
it sbows (Tewsr et al,, 1996}, 66% of the tatal grawth of

neem trees accurred within the first thiee years of
‘plantation ' [Radwanski, 1977 attaining & height of
approximately 4-7 m afrer three years and height
Between 5-11 m after five years.Rate of growth,
however, being influenced by site conditions. Variation in
guzntitative phenclogical parameters like leaf, fower,
fruit abundance, leal area etc of Aradirachtico indica A

Growth performence of different provinces of Azadirochts ndice A45

Juss [nesm] for Narmada valley, Vain ganga valley and
Satpura platsau has been described by Pande & of,
(2004}, Screaning of provenances of neem on the basis of
azadirachtin, oll content in the seeds from twelve agro-
climatic sones of central Indiz has been carried out by
Fariry @nd Bamerjee (2010],

Conclushon

& variation in plant keight, plant girth, flowenng
percentage and plants establizhed percentage has been
ahserved in saplings procured from different provinces,
The saplings obtained from troplcal climates have been
found to axhibit better flowering percentage whereas
saplings of Andhra Pradesh and Maharashtra showed
maximum plant helght and giith. Howewer, an intensive
research should beundertaken to screen/ develop mone
tolerent and resistant vareties of neem for troplcal
envirgnment. Mew approaches such as rybridizaton,
genetic recombinaticon, plant tissue culiure eic, may also
be employed for genetic and physiological improvemnent
of saplings of Azadirechta indica.
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