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AB STRACT:The ex per i ment was car ried out in ran dom ized block de sign at Hor ti cul tural
Re search Cen tre, Chauras Cam pus, HNB Garhwal Uni ver sity Srinagar (Garhwal), Uttarakhand,
In dia. Soft wood cut tings of T. compecta were col lected from 3 to 4 year old plants and 15 cm
long cut tings with api cal por tion. The cut tings were treated with 1, 2, 3, 4 and 5g L-1 IBA so lu tions
by quick dip method. Vermicompost was used as the root ing me dia. The tem per a ture of the
vermicompost was 26 ± 2°C. Ex per i ment was con ducted in the mist house. Among all the
treat ments, high est num ber of root per cut ting (19.67) was re corded un der 5g L-1 IBA
con cen tra tion. The max i mum length of roots per cut ting (9.33 cm) was re corded un der 2g L-1 IBA 
con cen tra tion. The max i mum di am e ter of root per cut ting (0.20 cm) was ob served in 4g L-1 and
5g L-1 IBA con cen tra tion. Max i mum (82.70%) roots per rooted cut ting was ob served in 5g L-1 IBA 
con cen tra tion. The min i mum (23.67 days) taken to cal lus for ma tion was no ticed in 4g L-1 IBA
con cen tra tion.  

Keywords : Soft wood cut ting, IBA, Thusa compecta, root ing per cent, quick dip.

Thuja compecta, com monly known as White-
Ce dar or Ar bor vi tae or North ern White-Ce dar, a
mem ber of Cupressaceae fam ily is a na tive to North 
Amer ica. Thuja plants are planted in parks and
gar dens, due to its dec o ra tive as pect and can be
eas ily mod eled into dif fer ent and de sired shapes. In
or na men tal ar range ments it is usu ally found as
shrub reaching upto 20 m heights. The
char ac ter is tics of this plant are erect stalk, with
red dish-brown bark that exfoliates in long stripes.
The pyr a mid shaped co rona con sists of a great
num ber of branches al most equal in length. The
stems are com pressed, dis posed hor i zon tally and
oblique, dark green on the up per part and light
green on the back side with out any white spots. The 
scale-shaped leaves are op po sitely dis posed
pre sent ing on the back side a prom i nent resin gland. 
Dur ing win ter the fo liage turn into a rusty col our.
Flow ers are uni sex ual – monoecious and the cones
are nar row and oval-shaped, 1-1.5 cm long, hav ing
about 3-6 pairs of imbricated, shinny, yel low ish-
brown, dry, mucronated scales Thuja is an an cient
rem edy for sev eral types of ail ments, this
prep a ra tion should be used with cau tion due to its
strength and toxic prop er ties. T. occidentalis is

widely used as an ornamental tree, par tic u larly for
screens and hedges, in gar dens, parks and
cem e ter ies. Oc ca sion ally thuja trees are prop a gated 
through seeds, but can also be eas ily prop a gated
us ing veg e ta tive meth ods, the most com mon be ing
heel cut tings (Posta and Hernea, 9).

Hard wood cut tings of T. occidentalis can be
rooted in mid win ter un der mist in the green house.
Best root ing is of ten found with cut tings taken from 
older plants that are no lon ger mak ing rapid growth. 
The cut tings should be about 20 cm (6 inch) long
and may be taken ei ther from suc cu lent, vig or ously
grow ing ter mi nals or from more ma ture side growth 
sev eral years old. Wound ing and treat ing with
3,000 to 8,000 ppm IBA quick-dip or talc is
ben e fi cial. No shad ing should be used. Cut tings
may also be made in mid sum mer and rooted
out-of-doors in a shaded, closed frame.

Over all root ing for soft wood, semi-hard wood, 
and hard wood, cut tings was 85%, 86%, and 96%,
re spec tively. Semi-hard wood cut tings were the
only cut tings in which per cent root ing was af fected
by IBA treat ment or cut ting type, with lat eral
cut tings root ing in higher per cent ages than ter mi nal 
cut tings (92% vs. 79%, re spec tively), while IBA
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con cen tra tions of 3000 (0.3%) or 6000 ppm (0.6%)
proved op ti mal for both cut ting types (Grif fin et al.,
4).

MA TE RI ALS AND METH ODS

The pres ent in ves ti ga tion was con ducted in
the mist house lo cated at the Hor ti cul tural Re search 
Cen tre, HNB Garhwal Uni ver sity, Srinagar
Garhwal, Uttarakhand, In dia. The re search cen tre is 
sit u ated in the Alaknanda val ley at 30° 13’ 25.26’’
N and 78° 48’ 04.93’’ E and 563 m above mean sea
level, and ex hib its a sub trop i cal cli mate with dry
sum mer and rig or ous win ters with oc ca sional dense 
fog in the morn ing hours from mid De cem ber to
mid Feb ru ary. The av er age tem per a ture and rel a tive 
hu mid ity in side the mist house dur ing ex per i ment
was 35 ± 3°C and 75 ± 5%, re spec tively. The soil
tem per a ture mea sured was around 26 ± 2°C.
Soft wood cut tings of T. compecta were col lected
from 3 to 4 year old plants and 15 cm long cut tings
with api cal por tion. Vermicompost was used as the
root ing me dia. It was filled in the root train ers of
size 15 ´ 15 cm. There were six treat ments of
growth reg u la tor for mu la tions used at dif fer ent
con cen tra tions; twenty cut tings were used for each
treat ment which was rep li cated thrice. The
pre pared cut tings were planted in pots af ter dip ping 
in so lu tions of IBA at 1g L-1, 2g L-1, 3g L-1, 4g L-1

and 5g L-1. The ex per i ment was laid out in
ran dom ized block de sign and rep li cated thrice with
10 cut tings in each treat ment. 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 10 min utes in ter val be tween 8 AM and 8
PM. The basal 1.5-2.0 cm por tion of the cut tings
was dipped in growth reg u la tor so lu tion for 10
min utes and im me di ately planted in me dium to a
depth of 6-8 cm. Af ter cut tings were planted, the
mist ing was started. The planted cut tings were
al lowed to root for 90 days. The cut tings (nine
num bers per treat ment per rep li ca tion) were
care fully re moved from the pots and dipped in
wa ter to re move the soil par ti cles ad her ing to roots
to re cord the ob ser va tions per tain ing to roots viz.,
days taken for cal lus for ma tion, to tal length of
cut ting, num ber of roots/cut ting, length of
roots/cut ting, di am e ter of roots/cut ting and
per cent age of cut ting rooted. 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
Snedecor and Cochran (12).

RE SULTS AND DIS CUS SION

A pe rusal of Figure 1 and Table 1 shows that
the ef fect of dif fer ent con cen tra tions of IBA
sig nif i cantly af fected the var i ous growth char ac ters

of leafy cut tings in Thuja compecta.  

Among IBA con cen tra tions, 5g L-1

con cen tra tion of IBA showed the high est
per cent age of rooted cut ting (82.700%) fol lowed
by 4g L-1 con cen tra tion of IBA. The min i mum
per cent age of rooted cut ting (7.167%) was
re corded un der con trol. The en hance hydrolytic
ac tiv ity in pres ence of ap plied IBA cou pled with
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Table1: Ef fect of IBA con cen tra tion on root ing of Thusa compecta.

Treatment Total length
of cutting

Number of
roots

Length of
roots

Diameter of
root 

Rooting % Callus 

IBA 1g L-1 29.333a 0.667b 0.967c 0.067bc
45.433e 53.000b

IBA 2g L-1 31.000a 8.667b 9.333a 0.133b
54.333d 49.667c

IBA 3g L-1 26.667a 7.000b 8.000a
0.167a 66.733c 30.000d

IBA 4g L-1 27.667a 7.667b 4.667ab
0.200a 80.000b 23.667e

IBA 5g L-1 29.000a 19.667a 5.767ab 0.200a 82.700a 25.000e

Control 26.833a 0.333b
0.333c 0.033c 7.167f 69.333a

CD (P = 0.05) 8.087 9.898 5.277 0.088 2.057 3.232

Means followed by same letter within each column are not significant (P < 0.05).
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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, 2). These find ing 
are agreed with the find ing of Bose et al. (1) in
Bou gain vil lea.

The max i mum av er age length of roots per
cut ting (9.333 cm) was re corded un der 2g L-1

concentration of IBA fol lowed by 3g L-1

con cen tra tion of IBA, while the min i mum av er age
length of roots per cut ting (0.333 cm) was re corded
un der con trol set. 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, 7). These find ing were

Figure 1: Effect of IBA on callus formation, rooting %, number of roots, length of roots, diameter
of roots and total length of cutting in Thuja compecta cuttings.



sim i lar to Panwar et al. (8) in Bou gain vil lea cv.
Alok with re spect to length of roots per cut ting.

The high est num ber of root per cut ting

(19.667) was re corded un der IBA 5g L-1

concentration of IBA fol lowed by IBA 2g L-1

con cen tra tion of IBA while the min i mum num ber

of root per cut ting (0.333) was re corded un der

con trol dur ing pres ent in ves ti ga tions. 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 num ber of pri mary

root per cut ting (Carlson, 2). These find ing are

agreed with the find ing of Bose et al. (1) and Singh

et al. (11) in Bou gain vil lea, with re spect to high est

num ber of root per cut ting. 

The max i mum av er age di am e ter of thick est
root (0.200 cm) was re corded un der 4g L-1 and 5g
L-1 con cen tra tion of IBA fol lowed by 3g L-1

con cen tra tion of IBA and the min i mum av er age
di am e ter of thick est root (0.033 cm) was re corded
un der con trol. Ac cord ing to Thimmappa and
Bhattacharjee (13), auxins nat u rally oc cur ring or
ex og e nously ap plied are re quired for ini ti a tion of

ad ven ti tious roots on stems. It ap pears prob a ble
that the suc cess of IBA is due to its low auxin
ac tiv ity and its slow deg ra da tion by auxin
de stroy ing en zyme. These find ing are agreed with
the find ing of Mahros (5) in Bou gain vil lea glabra
cv. Var ie gate. 

Among IBA con cen tra tions, 2g L-1

con cen tra tion of IBA showed the to tal length of
cut ting (31.000 cm) fol lowed by 1g L-1

con cen tra tion of IBA. The min i mum to tal length of
cut ting (26.667 cm) was re corded un der 3g L-1

con cen tra tion of IBA. The find ings of Singh et al.
(10) also re ported sim i lar re sults in re spect to to tal
length of cut ting.

The minimum days (23.67 days) taken to
callus formation in softwood cuttings of T.
compecta was noticed under IBA concentration at
4g L-1 and maximum days (69.34 days) taken was
found with control set of cuttings after insertion in
to the rooting medium. Auxin application has been
found to enhance the histological features like
formation of callus and tissue and differentiation of
vascular tissue (Mitra and Bose, 7). These finding
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Plate 1: Root formation in Thusa compecta with IBA treatments.
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are agreed with the finding of Mishra and Sharma
(6) in Bougainvillea cv. Dr. R. R. Pal.

CON CLU SION

Among var i ous con cen tra tion of IBA, 5g L-1

con cen tra tion of IBA show the best per for mance in
terms on high est per cent age of rooted cut ting,
high est num ber of root per cut ting, max i mum
av er age di am e ter of thick est root while av er age
length of root per cut ting, to tal length of cut ting
was re corded un der 2g L-1 con cen tra tion of IBA.
Hence 5g L-1 IBA was found most ef fec tive for the
root ing of Thuja cut ting and may be used by
nurs ery man for easy and faster mul ti pli ca tion of
Thuja compecta.       
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