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AB STRACT: The ex per i ment was con ducted un der mist cham ber at Hor ti cul ture Re search
Cen tre, HNB Garhwal Uni ver sity, Chauras Cam pus Srinagar (Garhwal), Uttarakhand. The
dif fer ent length stem cut tings (20, 35 and 50 cm) of Bou gain vil lea  cv. Torch Glory treated with
IBA so lu tions at 3000, 4000 and 5000 mg L-1 by quick dip method were planted care fully in the
root train ers. Among all the treat ments, max i mum num ber of sprouted cut tings (90.0%) and
max i mum num ber of sprouts per cut ting (30.22) were ob served un der C1L2 (35 cm long cut tings
treated with 3000 ppm IBA) treat ment, max i mum length of sprout per cut ting (3.25 cm) and
max i mum height of plant (63.86 cm) was found un der C1L3 (50 cm long cut tings treated with
3000 ppm IBA), maximum di am e ter of sprouts per cut ting (0.74 cm) was re corded un der C3L1

(35 cm long cut tings treated with 5000 ppm IBA). Num ber of leaves on new growth (7.48) was
found maximum un der C3L3 (50 cm long cut ting treated with 5000 ppm IBA), length of lon gest
root (9.90 cm) was max i mum un der C2L3 treat ment (50 cm long cut ting treated with 4000 ppm
IBA), pro fuse cal lus for ma tion (77.77%) was found in C1L1 treat ment (50 cm long cut ting treated
with 3000 ppm IBA) and sec ond ary root ing (77.77%) was found better un der C1L2 and C1L3 (35
cm and 50 cm long cut tings treated with 3000 ppm IBA) treat ments.  

Keywords: Stem cut ting, IBA, bougainvillea, root ing per cent age, mist cham ber.    

Bou gain vil lea, a na tive of South Amer ica, was 
dis cov ered in 18th cen tury by the French bot a nist
Commerson, at Rio de Ja neiro, Brazil, who named
it af ter Lois Antoine de Bou gain vil lea, the French
nav i ga tor with whom he went on a voy age round
the world dur ing 1766-1769. Now it has dom i nated
in In dian gar dens from north ern hilly re gion to
south ern parts of the coun try and from east to west
in short span of time due to its floriferous na ture,
re cur rent bloom ing and least in ci dence of in sect
and dis eases (Stoltz and Andersen, 23).
Bou gain vil lea, be long ing to the fam ily
Nyctaginaceae, has ten spe cies (Heimerl, 10) but
only three spe cies, i.e; B. spectabilis, B. glabra and
B. peruviana are of floricultural im por tance.
Holttum (11), in his com pre hen sive ac count of
Bou gain vil leas, has de scribed four spe cies, which
have arisen as a re sult of bud sports, or as seed ing
vari a tion as a re sult of chance cross ing in na ture.
The flow ers of Bou gain vil lea are self in com pat i ble
and in the or di nary course of events seed is rarely
pro duced (Awad et al., 1). 

Bou gain vil lea is a ver sa tile plant and rich in
its va ri etal wealth which can be used in dif fer ent
ways like bush, stan dard shrub, climber, hedge, pot
plant, bon sai, and ground cover for sloppy lands
and to make the gar den col or ful for most part of the
year. It is known for wide adapt abil ity to var i ous
soils and cli ma tic con di tions and there fore, needs
very lit tle care for grow ing (Si mon, 20).
Bou gain vil lea grows well in around the cit ies in the 
plains, while few spe cies like B. glabra grow at
higher al ti tude from 650 to 1500 m above the sea
level and even up to 2000 m. It is grown
suc cess fully in the Nilgiri hills in south In dia.
Bou gain vil lea is gen er ally prop a gated by cut ting.
How ever, the suc cess in prop a ga tion by cut ting is
very lim ited in most of the va ri et ies (Mishra and
Singh, 13). 

Api cal cut ting had better root ing and sur vival
per cent age as com pared to basal or mid dle cut tings. 
Bou gain vil lea cul ti va tion has very bright scope in
the lower val leys of hills show ing sub trop i cal
cli mate. To pro mote Torch Glory grow ing in hill
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re gion, it is es sen tial to mul ti ply ing it through
suit able method of prop a gates in at right time.

MA TE RI ALS AND METH ODS

The ex per i ment was con ducted un der mist
cham ber at Hor ti cul ture Re search Cen tre, Chauras
Cam pus, Srinagar, Garhwal. Geo graph i cally
Srinagar val ley is spread be tween lat i tude 30° 12’ 0”
to 30° 13’ 4” North and lon gi tude 78° 0’ 45” to 78° 0’
50” East. The val ley is about 6 km long and 1 to 1.2
km wide lo cated on both side of fa mous Alaknanda
river at an el e va tion 540 m above MSL and about 132 
km from Haridwar in Hi ma la yan re gion. The val ley
shows a semi-arid and sub-trop i cal cli mate. Ex cept
dur ing rainy sea son rest of months are usu ally dry
with ex cep tion oc ca sional show ers dur ing win ter or
early spring. The av er age min i mum and max i mum
tem per a ture, rel a tive hu mid ity and rain fall vary from
7.65°C to 36.5°C, 39.24% and 2.50 to 235.24 mm,
re spec tively. 

Soft wood cut tings of Bou gain vil lea cv. Torch
Glory were col lected from 4 to 5 year old plants and
20 cm, 35 cm and 50 cm long stem cut tings with
api cal por tion were used for ex per i ment. For
pre par ing the root ing me dia, sandy soil and farm yard 
ma nure (FYM) in ra tio of 1:1 by v/v were mixed
thor oughly, cleaned for stones and grasses, then the
mix ture was filled in root train ers. The basal ends of
the cut tings were dipped in di lute so lu tions (3000
ppm, 4000 ppm and 5000 ppm) of indole-3-bu tyric
acid by quick dip method for 10 sec onds be fore
plant ing them in the root ing me dium. The treated
cut tings were planted care fully in the root train ers.
Af ter the treat ment, the cut tings were im me di ately
planted in 10x5 cm size of root trainer and in serted
7.5 cm in the root ing me dia, twenty root train ers were 
fit ted in one frame. The size of frame was 30x24 cm.
The ex per i ment was rep li cated thrice with 10
cut tings in each treat ment and a to tal of 360 cut tings
were tested. Ex per i ment was con ducted in the mist
house which had the ar range ment for in ter mit tent
mist ing to 60 sec onds at ev ery 30 min utes in ter val
be tween 8 am and 8 pm. The data re corded were
sub jected to sta tis ti cal anal y sis for least sig nif i cant

dif fer ence (RBD) as de scribed by Cochran and
Cox (6).

RE SULTS AND DIS CUS SION

The root ing re sponse of Bou gain vil lea
cut tings treated with dif fer ent con cen tra tions of
IBA (Ta ble 1 and 2) re vealed that max i mum
num ber of sprouted cut tings (90.0%) was
ob served un der C1L2 (35 cm long cut tings treated
with 3000 ppm IBA) treat ment con firm ing to
find ings of  Deo et al. (7) who re ported the
high est num ber of sprouted cut tings un der 3000
ppm con cen tra tion of IBA in bou gain vil lea cv.
Re ful gence. 35 cm length of cut tings con tain ing
more food stuff than 20 cm long cut tings gave the
higher sprout ing per cent age in com bi na tion with
3000 ppm con cen tra tion of IBA while 50 cm long
cut tings could not per form better in com bi na tion
with 3000 ppm con cen tra tion of IBA. IBA
con cen tra tions could not show best re sult in case
of unsprouted cut tings, while 50 cm and 35 cm
long cut tings showed good re sults due to the
pres ence of large re served food ma te rial with
large di am e ter of cut tings and min i mum loss of
min er als, nu tri ents and re served food with large
di am e ter of cut tings in comparision of 20 cm long 
cut tings. Haising (9) pos tu lated that lack of
sprout ing of cut ting was mainly due to lack of
root ini ti a tion in re sponse to ap plied auxin.

The max i mum length of sprout per cut ting
(3.25 cm) was found un der C1L3 (50 cm long
cut tings treated with 3000 ppm IBA). The pres ent
find ings are sim i lar to the find ings of Rahman et
al. (17) in ol ive var. Cortiana and Iqbal et al. (12)
in ap ple cut tings with re spect to av er age length of
sprouts per cut ting. 50 cm length of cut ting had a
max i mum di am e ter in lower por tion which
de ter mines the avail abil ity to re serve food
ma te rial than 20 cm and 35 cm long cut tings and
it gen er ate max i mum length of sprout in
com bi na tion of 3000 ppm con cen tra tion of IBA.
The max i mum av er age di am e ter of sprouts per
cut ting (0.74 cm) was re corded in 35 cm long
cut tings treated with 5000 ppm IBA which is in
line of find ings of  Niaz and Mu ham mad (16)



with re spect to av er age di am e ter of sprout per
cut ting in Bou gain vil lea glabra var. Variegata. 35
cm length of cut tings pro duced max i mum di am e ter
of sprouts in com bi na tion of 5000 ppm
con cen tra tion of IBA, which oc curred due to
sprout ing be hav iour of stem cut ting which var ies
with the age, ge no type and phys i o log i cal sta tus of
mother plants which may also be one of the rea sons
for good per for mance of the me dium sized cut tings. 
The max i mum num ber of sprouts per cut ting
(30.22) was ob served with 35 cm long cut tings
treated with 3000 ppm IBA. The better num ber of
sprouts per cut ting with op ti mum time and IBA
treat ments might be as cribed due to better root
growth which aug mented ab sorp tion and
translocation of nu tri ents from soil which take
ac tive part in var i ous plant met a bolic pro cesses.
The find ings of pres ent study are sim i lar to the
find ings of Iqbal et al. (12) in ap ple cut tings, Singh
(21) in Euphorbia pulcherrima cv. Eckes and Deo
and Pal (7) in re spect of av er age num ber of sprouts
per cut ting in bou gain vil lea cv. Re ful gence.
Me dium size cut tings pro duced more num ber of
sprouts which may be due to suf fi cient food
ma te rial and hor mones for in duc tion of root and
shoot.

 The max i mum num ber of leaves on new
growth (7.48) was found un der C3L3 (50 cm long
cut tings treated with 5000 ppm IBA). It might be
due to wood ma tu rity of cut tings which prob a bly
re serve high starch and sugar. The ap pro pri ate
plant ing time, ap pli ca tion of IBA as well as ge netic
makeup of ge no type may have played some role in
aug ment ing the num ber of leaves per cut ting (Singh 
and Singh, 22). Siddique and Hussain (19) re ported
sim i lar re sults in re spect to av er age num ber of
leaves per cut ting in Ficus ha waii. 50 cm length of
cut tings pre-ex its more num ber of buds and re serve
food stuff  than the 35 cm and 20 cm long cut tings,
which pro duce more num ber of leaves on new
growth in com bi na tion of 5000 ppm con cen tra tion
of IBA. The max i mum height (63.86 cm) of plant
was found un der C1L3 (50 cm long cut ting treated
with 3000 ppm IBA) treat ment. As the max i mum
shoot growth was as so ci ated with the same

treat ment in this ex per i ment which may be the
pos si ble rea son for max i mum plant height. The
max i mum num ber of pri mary roots (33.00) was
found in 50 cm long cut ting treated with 3000 ppm
IBA, con firm ing to find ings of Bhattacharjee and
Balakrishna (2) and Bose et al. (3) who re ported
that cut ting of bou gain vil lea and other or na men tal
shrub spe cies pro duced large num ber of roots,
weight of fresh and dry root when treated with IBA
at 3000-6000 ppm. The en hanced hydrolytic
ac tiv ity in pres ence of ap plied IBA cou pled with
ap pro pri ate plant ing time might be re spon si ble for
the in creased per cent age of rooted cut tings. High
car bo hy drate and low ni tro gen have been re ported
to fa vour root for ma tion (Carlson, 4). The above
find ings also agree with the find ing of Mukharjee et 
al. (15) in 15 cm long tip cut tings of Bou gain vil lea
gar de nia, hi bis cus, nyctanthes and ixora. The
max i mum av er age length of lon gest root (9.90 cm)
was found un der C2L3 (50 cm long cut ting treated
with 4000 ppm IBA) treat ment. Which is sim i lar
with the find ing of Chovatia et al. (5) in B.
peruviana cv. Mary Pal mar cut ting, Gupta (8) in
Buddlea asiatica cut ting and Niaz and Nabi (16)
with re spect to av er age length of roots per cut ting
in bou gain vil lea cv. Variegata. The max i mum
av er age di am e ter of lon gest root (0.13 cm) was
found in 20 cm long cut ting treated with 3000 ppm
IBA. Di am e ter of lon gest root was found
sig nif i cant. The pres ent find ings are sim i lar to
find ing of Singh (21) with re spect to av er age
di am e ter of lon gest root per cut ting in Euphorbia
pulcherrima cv. Eckes.

The max i mum num ber of cut tings pro duc ing

pro fuse cal lus for ma tion (77.77%) was found in

C1L1 (50 cm long cut ting treated with 3000 ppm)

treat ment (Ta ble 2). The per for mance of  ter mi nal

cut ting with re spect to per cent age of root ing,

num ber of pri mary roots, per cent age of sec ond ary

root ing, and cal lus pro duc tion was sig nif i cantly

su pe rior over sub ter mi nal cut ting (Singh and

Singh, 22). The max i mum num ber of cut ting

(55.55%) showed good cal lus for ma tion which was

found un der C2L1 (20 cm long cut ting treated with
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4000 ppm IBA). The max i mum num ber of cut tings

ex hib ited poor cal lus for ma tion un der C3L1 (20 cm

long cut ting treated with 5000 ppm IBA).

Max i mum num ber of cut tings (22.22%), which

could not  pro duce cal lus, was ob served un der both

C0L1 and C0L3 (20 cm and 50 cm long un treated

cut ting) while all the other treat ments could not

pro duce cal lus (nil) in any cut ting. Auxin

ap pli ca tion has been found to en hance the

histological fea tures like for ma tion of cal lus and

tis sue and dif fer en ti a tion of vas cu lar tis sue (Mitra

and Bose, 14). The above find ings are in

con so nance with Sharma et al. (18) with re spect to

av er age cal lus for ma tion per cut ting in kiwifruit.

The max i mum num ber of cut tings pro duc ing

pro fuse sec ond ary root ing (77.77%) was found

un der C1L2 and C1L3 (35 cm and 50 cm long

cut tings treated with 3000 ppm IBA). The

max i mum num ber of cut tings pro duc ing good

sec ond ary root ing (55.55%) was re corded un der

both C2L2 (35 cm long cut ting treated with 4000

ppm IBA) and C0L2 (35 cm long un treated cut ting).

The max i mum num ber of cut tings pro duc ing poor

sec ond ary root ing (66.66%) was found un der C2L1

(20 cm long cut ting treated with 4000 ppm IBA).

The max i mum num ber of cut tings pro duc ing nil

sec ond ary root ing (44.44%) was found un der C0L1

(20 cm long un treated cut tings). The en hanced

hydrolytic ac tiv ity in pres ence of ap plied IBA

cou pled with ap pro pri ate plant ing time might be

re spon si ble for the in crease in num ber of sec ond ary 

roots per cut ting (Carlson, 4). The above find ings

also agreed with the find ing of Singh (21) in re spect 

of sec ond ary roots per cut ting.

The max i mum fresh weight of roots per
cut ting (1.03 g) was re corded in 50 cm long
cut tings treated with 3000 ppm IBA. These
find ings agreed with the re ports of Singh (21) in
Euphorbia pulcherrima cv. Ecke. The max i mum
dry weight of roots per cut ting (0.29 g) was noted in 
50 cm long cut tings treated with 3000 ppm IBA.
Dry weight of root per cut ting was found

sig nif i cant con firm ing to the find ings of Deo et al.
(7) in bou gain vil lea cv. Re ful gence.
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