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AB STRACT: The pres ent ex per i ment was con ducted to find out the in ter ac tion ef fect of va ri ety,
type of cut ting and IBA con cen tra tion on root ing in cut tings of croton. Over all per for mance of
hard wood cut ting of broad leaf va ri ety treated with 400ppm IBA was found sig nif i cantly su pe rior
in in duc ing the high est root ing per cent age (82.34%), took lesser time for sprout ing (10 days),
sur vival per cent age (80.04%) and sprout ing per cent age (88.66) than other treat ments. The hot
and hu mid con di tion were con du cive for grow ing semi-hard wood and hard wood cut tings of broad 
leaf as well as nar row leaf va ri ety of croton which were able to show good per for mance. Out of
three type of cut tings, semi-hard wood cut tings and 200ppm IBA was found better in com par i son
to 400ppm IBA with  broad leaf for root ing and es tab lish ment. There fore, it is con cluded that
croton can be mul ti plied by cut tings un der green house con di tion with IBA treat ments.
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Codiaeum variegatum L. is a mem ber of the
fam ily Euphorbiaceae and sub-fam ily Crotonoidae. 
It is com monly called “croton” or var ie gated
croton. It is an ev er green shrub of me dium height
(1.5-3 m) hav ing strik ing beauty of its fo liage,
mainly grown  as pot plant. The in for ma tion on
prop a ga tion of croton through cut tings is scanty.
Look ing its pop u lar ity amongst plant lov ers, there
seems to be greater de mand of its plant ing ma te rial
in near fu ture. Since from sin gle twig of croton we
can have only one plant by tra di tional lay er ing
method. Treat ing the cut tings with IBA (100 ppm)
for 24 hours prior to plant ing for cal lus ing given
better root ing as re ported by Singh (8).
Kamaruzzaman and Quadir (4) found that leafy
cut tings root and grow better than non-leafy
cut tings of china roses. The ex per i ment was
con ducted to find out the op ti mum con cen tra tion of 
IBA for im prov ing the root ing per for mance of
cut tings of croton, when prop a gated through
softwood, semi-hardwood and hardwood cuttings. 

MA TE RI ALS AND METH ODS

The study was con ducted at the Main
Ex per i men tal Sta tion, Hor ti cul ture, Narendra Dev

Uni ver sity of Ag ri cul ture and Tech nol ogy,
Kumarganj, Faizabad (U.P.) dur ing the year
2009-10. Two va ri et ies i.e. broad leaf (V1) and
nar row leaf (V2) with three types of cut tings
i.e.soft wood (T1), semi-hard wood (T2) and
hard wood cut tings (T3) were taken for study.
Dif fer ent type of cut tings with av er age length of
10-15 cm were taken from fully ma tured woody
shoots of pre vi ous year’s growth and treated with
var i ous con cen tra tion of IBA i.e. 200 ppm (C1)  and 
400 ppm (C2) along with con trol (C0) in which
cut tings were treated with only dis tilled wa ter.
Thus, eigh teen treat ment cut tings were planted in
the last week of July in polybags. Eigh teen dif fer ent 
treat ment com bi na tions were pre pared in all
pos si ble com bi na tions and rep li cated thrice in
Com plete Ran dom ized De sign. Pot ting mix ture
was pre pared by mix ing coarse sand, sand and
FYM in the ra tio of 1:1:1 which help to hold
mois ture and make the proper pen e tra tion of root in
polybags. Polybags of 6 inches size were used to
fill the root ing me dia hav ing drain age holes around
the wall of polybags. Basal por tion of cut tings were 
dipped in re spec tive so lu tion hav ing var i ous
con cen tra tion of IBA for 30 min utes. Two-third
por tion of each cut ting was bur ied in that polybags.
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Af ter plant ing of cut tings, polybags were kept
un der green house con di tion and polybags were
ir ri gated with wa ter ing cane fit ted with fine noz zle
to main tain the proper mois ture in the soil. The
ob ser va tions on the per for mance of various
attributes of croton were recorded at 15 days
intervals and average data was analysed
statistically.

RE SULTS AND DIS CUS SION

The in ter ac tion ef fect of va ri ety, type of
cut ting and IBA con cen tra tion on the var i ous
at trib utes of croton (Ta ble 1) re vealed that the
max i mum per cent cut tings sprouted (88.36%),
length of lon gest pri mary roots per cut ting (20.16
cm), cal lus ing per cent (76.66%), sur vival
per cent age (80.04%) as well as lesser days (10
days) in sprout ing was in hard wood cut tings of
broad leaf va ri ety treated with 400ppm IBA which
was sig nif i cantly su pe rior in com par i son to semi-
hard wood cut tings of nar row leaf va ri ety treated

with 200ppm IBA. The nar row leaf va ri ety treated
with 200ppm IBA re corded max i mum num ber of
sprouts per cut ting (3.13), length of the lon gest
sprout (0.43cm), and num ber of leaves/cut ting
(16.29), num ber of pri mary roots per cut ting
(25.11) fol lowed by semi-hard wood cut tings of
broad leaf va ri ety. The in creased root ing in cut tings 
treated with auxin has been con sid ered par tially due 
to en hanced hy dro ly sis of nu tri tional re serves
un der the in flu ence of auxins, which is in
con for mity to ear lier find ings of Greg ory and
Samantarai (3) and Nanda et al.(6).  

Soft wood cut ting per formed poorly in
com par i son to semi-hard wood and hard wood when
grown un der green house con di tion. It might be due 
to level of ma tu rity of wood and ex cess mois ture
level in root ing me dia. The root ing co-fac tor is a
com plex struc ture of high mo lec u lar weight and
pos si bly is a con den sa tion prod uct be tween ap plied
auxin and phe no lic sub stance pro duced by the buds
which formed indole phe nol com plex, which may
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Table 1: Effect of variety, type of cutting and IBA concentrations on the performance of various attributes of croton.

Treat-
ment

First
bud

sprout
(day)

Cuttings 
sprouted 

(%)

Number 
of

sprouts
per

cutting

Length
of the
longest
sprout
(cm)

Dia-
meter of 
thicker
sprout
(cm)

Number 
of

leaves/
cutting

Root-
ing
(%)

Number 
of

primary 
roots/

cutting

Length
of

longest
primary 

root
(cm)

Callus-
ing
(%)

Survival 
(%)

Estab-
lishment 

(%)

V1T1C0 22.66 51.81 1.05 2.17 0.10 4.96 40.00 8.14 11.50 33.33 37.29 57.34

V1T1C1 35.33 38.60 0.15 0.97 0.05 0.44 10.66 2.52 2.31 3.18 3.89 12.33

V1T1C2 36.33 26.85 0.09 0.69 0.02 0.06 4.00 0.04 0.58 0.79 2.55 6.00

V1T2C0 29.33 27.37 1.62 2.08 0.32 7.26 34.00 6.93 9.19 32.66 21.17 43.00

V1T2C1 23.00 66.45 2.02 4.26 0.41 8.70 56.66 10.13 13.22 57.20 59.16 59.34

V1T2C2 37.00 40.90 1.55 1.28 0.27 5.10 29.00 6.08 6.11 22.34 29.48 41.40

V1T3C0 48.33 16.13 0.10 0.62 0.03 0.09 10.00 0.41 0.82 1.08 2.60 11.00

V1T3C1 28.00 49.13 1.10 1.92 0.14 3.22 37.66 6.65 10.17 25.00 46.58 50.00

V1T3C2 10.00 88.36 1.81 5.30 0.42 9.17 82.34 16.01 20.16 76.66 80.04 88.66

V2T1C0 17.66 43.94 1.06 1.28 0.08 2.55 36.67 6.49 4.21 14.82 35.20 45.53

V2T1C1 29.00 38.13 1.03 0.40 0.02 1.28 29.34 3.85 7.88 5.55 30.85 38.43

V2T1C2 62.33 34.23 0.05 0.05 0.01 0.05 10.50 0.52 0.56 0.79 2.14 7.09

V2T2C0 42.66 46.77 1.41 1.64 0.29 5.24 37.66 10.08 10.26 46.67 41.94 63.00

V2T2C1 23.66 71.56 3.13 6.15 0.43 16.29 70.33 25.11 14.00 68.86 78.30 82.34

V2T2C2 37.33 61.43 2.40 4.16 0.32 10.80 42.33 13.57 11.47 58.20 56.57 47.34

V2T3C0 52.34 42.23 1.41 1.50 0.21 6.20 32.67 5.80 9.53 36.20 42.37 39.34

V2T3C1 58.67 24.76 0.56 1.08 0.15 3.98 23.34 1.45 3.37 25.66 22.09 4.00

V2T3C2 72.40 18.14 0.02 0.10 0.05 0.19 10.66 0.54 0.40 0.77 2.58 6.29

CD
(P=0.05)

8.71 11.69 1.34 0.88 0.07 1.83 8.05 3.44 2.92 6.85 10.99



re act at the base of cut ting with spe cific en zyme
(Hartmann and Kester, 2; Thimann and Went, 10).
Thus, it re sults in cell di vi sion and ini ti a tion of root
pri mor dial which may clear the ways for
de vel op ing the ad ven ti tious roots more quickly.
Hard wood cut tings of broad leaf va ri ety and
semi-hard wood cut ting of nar row leaf va ri ety of
croton pro duced sat is fac tory roots, may be due to
en hanced hy dro ly sis of nu tri tional re serves un der
the influence of exogenous auxin that made able to
establish in field. 

The per for mance of hard wood cut tings of
broad leaf va ri ety treated with 400ppm IBA
con cen tra tion was sig nif i cantly su pe rior with
max i mum root ing per cent age and max i mum
es tab lish ment  (82.34% and 88.66%). It was
fol lowed by semi-hard wood cut tings of nar row leaf 
va ri ety treated with 200ppm IBA in re spect of
7.33% root ing and 82.34% es tab lish ment. Fur ther,
Mhamood (5) also con firmed the ef fect of plant ing
and method of cut on prop a ga tion of Bou gain vil lea
glabra by stem cut tings. Nagaraja et al. (7) re ported 
that IBA at 4000 ppm proved most ef fec tive for the
prop a ga tion of Jasminium grandiflorum by
hard wood, semi-hard wood and soft wood cut tings
un der in ter mit tent mist with re spect to root ing,
num ber of roots and sur vival per cent age. Sim i lar,
ben e fi cial ef fects of IBA were also re ported by
Bose et al.(1) in Bou gain vil lea cv. Mahara and
Mil lion Dol lar and Singh et al. (9) in Thuja cuttings 
propagated with the aid of IBA under mist.

It may be con cluded from above find ings that
broad leaf va ri ety can be prop a gated eas ily by
hard wood cut tings with 400ppm IBA while nar row
leaf va ri ety of croton can be prop a gated by semi-
hard wood cut tings with 200ppm. It can be
con cluded from the pres ent study that
semi-hard wood cut tings croton rooted sig nif i cantly 
more in com par i son to other two types of cut ting. 
200ppm IBA treat ment proved as one of the best
treat ment for in duc ing root ing and total growth
made by cuttings.
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