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ARTICLE INFO  ABSTRACT 
 
 

A pot experiment was conducted during 2017-2018 to examine sprouting and growth responses of 
ixora stem cutting types of and ixora varieties. The cutting 4-6 inches in length of two ixora 
varieties viz. S.Yellow and N.Grant were taken from well grown plants of ixora. The cuttings 
included terminal and sub-terminal stem cuttings. The cuttings types viz. C1-Terminal cuttings with 
two leaves, C2-Terminal cuttings with four leaves, C3-Sub-terminal stem cuttings with two leaves and 
C4-Sub-terminal stem cuttings with four leaves. The results indicated that days to sprouting, number 
of sprouts cutting-1, number of leaves cutting-1 and fresh weight of the roots cutting-1 were 
significantly affected by cutting types. However varietal effect and its interaction with cutting types 
were also observed significant for most of the parameters studied in the present study. The minimum 
mean days to sprouting (9.66) were recorded in response to the treatment where terminal cuttings with 
two leaves (C1) and terminal cuttings with four leaves were planted. Terminal cuttings with four leaves 
(C2) and terminal cuttings with two leaves (C1) sprouted 88.33% with mortality 36.66% and 80.00% 
with mortality 41.66% of the plants. Whereas, sub-terminal stem cuttings with four leaves (C4) and two 
leaves (C3) sprouted 71.66% with mortality 26.66% and 76.66% with mortality 40.00% respectively. 
The maximum mean number of roots (18.66) and fresh weight of roots (1.67 g) were observed where 
terminal stem cuttings with two leaves (C1) and sub-terminal stem cuttings with four leaves (C4) were 
planted. On the basis of varietal comparison, the highest sprouting (81.66%) was observed in S.Yellow 
variety as compared to N.Grant. Whereas, N.Grant produced more number of roots (20.74) and fresh 
weight of roots (1.46 g). The interactive effect of varieties and ixora cuttings depicted maximum 
number of sprouts (4.62), number of leaves (9.25) in response to the treatment where sub-terminal stem 
cuttings with four leaves (C4) were planted. However, maximum fresh weight of roots (2.24 g) was also 
observed from the plants where sub-terminal stem cuttings with four leaves were planted. 
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INTRODUCTION 
 

Ixora (Ixora coccinea L.) is a popular hedging plant grown 
extensively in subtropical regions of world.  It is a dense, 
multi-branched evergreen shrub belongs to the family 
Rubiaceae. It usually grows up to a height of 1.2–2 m, but 
some species also able to attain height of 3.6 meter. The plants 
have leathery leaves and produce large clusters of tiny flowers 
(Ellis et al. 2003). They produce orange, gold, pink and red 
flower and are suitable for indoor beautification, as they stay 
fresh for a long term after plucking. It grows very well in 
sunny conditions in moist but well-drained loamy soil and can 
withstand some darkness (Gilman, 1999).  
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The profuse branching of Ixora makes it ideal for hedges, 
borders, screens, massed in flowering bed or grown as a 
specimen shrub or small trees and may be pruned at any time. 
It can also be grown in containers looking very distinguished 
as a patio or poolside plant (Gilman, 1999). The leaves of 
ixora contains several essential anticancer compounds 
including alkaloid, camptothecin, hence its leaves are well 
known for their use in treatment and medication of patients 
suffering from cancer disease (Saravanan and Boopalan, 
2011). Roots are used for stomach troubles and dysentery, 
treatment for bloodshot eyes, sores and ulcers (Zacharieh et 
al., 1994). Several ornamental plants are known as “difficult to 
initiate adventitious roots” (Hall, 2003). Cuttings are ultimate 
method for beginning new plants. A cutting is a part of each 
separate plant part from a parent plant or stock plant which can 
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grow under the favorable conditions for regeneration, will 
result in a new plant similar to the mother plant (Hamilton and 
Midcap, 2003). Vegetative propagation by stem cutting in 
ixora is generally done by the use of terminal and sub-terminal 
stem cuttings. These cuttings were taken at various stages of 
growth and may contain of a plant’s growing tip (terminal 
section) or sub-terminal stem sections and were referred to as 
tip cutting or stem cuttings respectively. Nursery propagators 
and amateur gardeners use vegetative propagation method by 
stem cuttings. In Ixora the rooting ability is moderate under 
natural conditions. Formation of adventitious root is a major 
step in vegetative propagation of woody or horticultural 
species, and complications associated with root development 
of cuttings commonly results in leading commercial losses (De 
Klerk et al. 1999 and Mohammed and Hamid, 2014). The 
successful outcomes of rooting of woody stem cuttings, most 
of the ornamental plants and fruit trees rely on primarily on the 
physiological stage of parent plant (Day and Loveys, 1998). In 
ixora, it is observed that sprouted cuttings usually die within 
few days. Under such conditions propagation through stem 
cuttings is the most common, successful and economical 
method to be applied for ixora multiplications. However, a 
wide variation is observed in different varieties. Therefore in 
the present study both terminal and sub-terminal stem cuttings 
were planted to explore sprouting and growth responses of 
ixora stem cuttings. 
 

MATERIALS AND METHODS 
 
A pot experiment was conducted at Horticulture Department 
Faculty of Crop Production Sindh Agriculture University 
Tandojam during 2017-2018 to examine sprouting and growth 
responses of different cutting types. The terminal and sub-
terminal stem cuttings of 4-6 inches in length with two and 
four leaves were planted. The two ixora varieties including 
Singapore Yellow and Nora Grant were used in the present 
study. The cuttings were planted in earthen pots containing 
(canal sediment+ soil + FYM at 1:1:0.5 ratio) and all the pots 
of both varieties were covered with polyethylene bags. The 
pots were irrigated at regular interval and all the required 
cultural practices including hoeing and weeding were 
performed. The data were recorded on parameters that 
included days to sprouting, number of sprouts cutting-1, 
mortality percentage treatment-1, number of leaves cutting-1, 
rooting percentage treatment-1, number of roots cutting-1 and 
fresh weight of roots cutting-1. 
 
Methods used for recorded observations 
 
Days to sprouting: Days to sprouting were counted from 
plantation up to the sprouting of the cuttings. The data was 
taken each replication and treatment wise. 
 
Number of sprouts cutting-1: Number of sprouts cutting-1 was 
observed and counted daily after plantation for up to the 
completion of the experiment. 
 
Sprouting percentage treatment-1: Sprouting percentage 
treatment-1 was checked on every alternative up to 7th day of 
plantation and the sprouting percentage was calculated by 
using following equation as described by Larsen and 
Andreasen (2004). 
 
GP=∑n/ N x100 

Where is number of sprouted cuttings at each counting and N 
is total number of cuttings in each treatment. 
 
Mortality percentage treatment-1: Mortality percentage 
treatment-1 was observed throughout the final data after all 
observations. 
 
Number of leaves cutting-1: Numbers of leaves cutting-1 
were calculated daily up to the completion of the experiment. 
 
Rooting percentage treatment-1: Rooting percentage 
treatment-1 was observed after one week of plantation for up to 
the one month of plantation. The rooting percentage was 
calculated by using following method 
 
Rooting percentage =   Number of rooted cuttings X 100 
              Total number of planted cuttings 
 
Number of roots cutting-1: Number of roots cutting-1 was 
counted at the end of root formation per treatment. For the 
purpose, the cuttings were taken out from the polythene bags 
and adhered soil to the cutting was discarded from the cuttings 
to count the roots easily per cutting. 
 
Fresh weight of roots cutting-1: The fresh weight of the roots 
was recorded when the number of roots cutting-1 was recorded. 
The fresh weight of the counted number of roots of each 
sample was recorded in a weighing balance and the data was 
recorded. 
 
Statistical analysis 
 
The data of all the parameters were individually subjected to 
the analysis of variance techniques. Subsequently, the 
significant means were separated by the least significant 
difference (LSD) test by using the Statistix Ver 8.1 computer 
software program (Statistix, 2006). 
 

RESULTS 
 
Days to sprouting: The days to sprouting was significantly 
affected by various terminal and sub-terminal stem cuttings. 
However, varietal effect was non-significant but its interaction 
of cutting types x varieties was observed significant (P<0.05). 
On the basis of mean of cutting types, sub-terminal stem 
cuttings with four leaves (C4) was observed the maximum 
mean days (15.66) to sprouting followed by the sub-terminal 
stem cuttings with two leaves (C3) (13.44) (Table 1). While the 
terminal cuttings with two leaves (C1) and terminal cutting 
with four leaves (C2) took minimum days (9.66) to sprout. On 
the basis of varietal comparison, the maximum days to 
sprouting (12.33) was observed in S.Yellow as compared to 
the N.Grant (11.88). 
 
Number of sprouts cutting-1: The number of sprouts cutting-1 
were significantly influenced by the varieties and cutting types 
of ixora (P<0.05). The interactive effect of the varieties and 
cutting types of ixora was also observed significantly. On the 
basis of mean of cutting types, sub-terminal stem cuttings with 
four leaves (C4) produced the maximum number of sprouts 
(3.96) cutting-1 followed by the sub-terminal stem cuttings 
with two leaves (C3) (3.39) and terminal cuttings with two 
leaves (C1) (2.52) (Table 1). While, the terminal cuttings with 
four leaves (C2) exhibited the minimum number of sprouts 
cutting-1 (2.40).  
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On the basis of varietal comparison, the maximum number of sprouts (3.24) was observed 
in N.Grant as compared to the S.Yellow (2.89). 
 

Sprouting percentage treatment-1: The sprouting percentage treatment-1 was not 
significantly influenced by the main factors (varieties and cutting types). The results in 
Table 1 represent that there is no significant effect of the main factors (varieties and type of 
cuttings) on sprouting percentage treatment-1. However, their interaction was observed 
significantly. Terminal cuttings with four leaves (C2) produced the maximum sprouting 
percentage (88.33 %) treatment-1 followed by terminal stem cuttings with two leaves (C1) 
(80.00 %) and sub-terminal stem cuttings with two leaves (C3) (76.66). While, the sub-
terminal stem cuttings with four leaves (C4) exhibited the minimum sprouting percentage 
(73.33 %) treatment-1. In case of varietal response, the sprouting percentage treatment-1 was 
higher (81.66 %) in ixora variety S.Yellow (V1) as compared to variety N.Grant (V2) with 
(77.33 %) sprouting percentage treatment-1. 
 

Mortality percentage treatment-1: The mortality percentage treatment-1 was not 
significantly influenced by the cutting types. However, the significant effect was observed 

on the basis of varieties and their interactive effect with the cutting types. The data about 
mortality percentage is presented in Table 2. The terminal cuttings with two leaves (C1) 
showed the maximum mortality (41.66 %) followed by the sub-terminal stem cuttings with 
two leaves (C3) (40.00 %), while the terminal cuttings with four leaves (C2) exhibited 
(36.66 %) and the minimum mortality percentage treatment-1 was observed in sub-terminal 
stem cuttings with four leaves (C4) (26.66 %). In case of varietal response, the mortality 
percentage treatment-1 was higher (44.16 %) in ixora variety S.Yellow (V1) as compared to 
variety N.Grant (V2) with (28.33 %) fresh weight of roots. 
 
Number of leaves cutting-1: The number of leaves cutting-1 was significantly influenced 
by the varieties and cutting types of ixora (P<0.05). However, the interactive effect of the 
varieties and cutting types of ixora was also observed significant and the data are presented 
in Table 2. On the basis of mean of cutting types, sub-terminal stem cuttings with four 
leaves (C4) produced the maximum number of leaves (7.94) cutting-1 followed by the sub-
terminal stem cuttings with two leaves (C3) (6.78) and terminal cuttings with two leaves 
(C1) (5.03). 

Table 1.  
 

Types of cuttings Days to sprouting Mean Number of sprouts cutting-1 Mean Sprouting percentage treatment-1 Mean 

S. Yellow  N. Grant S. Yellow  N. Grant S. Yellow  N. Grant  
C1-Terminal cuttings with two leaves 9.00 d 10.33 cd 9.66    C 2.62 c 2.42 c 2.52  C 93.33 a 66.66 ab 80.00  
C2- Terminal cuttings with four leaves 9.00 d 10.33 cd 9.66  C 2.41 c 2.39 c 2.40  C 90.00 a 86.66 a 88.33   
C3- Sub- terminal stem cuttings with two leaves 13.00 bc 13.88 b 13.44     B 3.24 b 3.54 b 3.39  B 93.33 a 60.00 ab 76.66   
C4- Sub- terminal stem cuttings with four leaves 18.33 a 13.00 bc 15.66  A 3.30 b 4.62 a 3.96  A 50.00 b 96.66 a 73.33   
Mean  12.33   11.88    2.89  B 3.24  A  81.66   77.33    

 
Table 2. 

 

Types of cuttings Mortality percentage treatment-1 Mean Number of leaves cutting-1 Mean 

S. Yellow  N. Grant S. Yellow  N. Grant 
C1-Terminal cuttings with two leaves 26.66 b 56.66 a 41.66  5.22 c 4.84 c 5.03  C 
C2- Terminal cuttings with four leaves 46.66 a 26.66 b 36.66  4.83 c 4.78 c 4.80  C  
C3- Sub- terminal stem cuttings with two leaves 53.33 a 26.66 b 40.00   6.46 b 7.10 b 6.78  B 
C4- Sub- terminal stem cuttings with four leaves 50.00 a 3.33 c 26.66  6.64 b 9.25 a 7.94  A 
Mean  44.16  A 28.33  B  5.79  B 6.49  A  

 
Table 3. 

 

Types of cuttings Rooting percentage treatment-1 Mean Number of roots cutting-1 Mean Fresh weight of roots (g) cutting-1 Mean 

S. Yellow  N. Grant S. Yellow  N. Grant S. Yellow  N. Grant  
C1-Terminal cuttings with two leaves 73.33 b 43.33 c 58.33   19.55 ab 17.77 b 18.66   1.06 cd 0.85 d 0.96  C 
C2- Terminal cuttings with four leaves 53.33 c  73.33 b 63.33   10.10 c 25.44 a 17.77   0.50 e 1.22 c 0.86  C 
C3- Sub- terminal stem cuttings with two leaves 46.66 c 73.33 b 60.00   8.77 c 20.22 ab 14.60   1.14 c 1.54 b 1.34  B 
C4- Sub- terminal stem cuttings with four leaves 50.00 c 96.66 a 73.33   9.66 c 19.55 ab 14.49   1.11 cd 2.24 a 1.67  A 
Mean  55.83  B 71.66  A  12.02  B 20.74  A  0.95  B 1.46  A  
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While, the terminal cuttings with four leaves (C2) exhibited the 
minimum number of leaves cutting-1 (4.80). On the basis of 
varietal comparison, the maximum number of leaves (6.49) 
was observed in N.Grant as compared to the S.Yellow (5.79). 
 
Rooting percentage treatment-1: The analysis of variance 
(ANOVA) indicated that the rooting percentage was not 
significantly influenced by the type of cuttings, while the ixora 
varieties interactive effect of cutting types x varieties was 
observed significant (P<0.05) and the data are presented in 
Table 3. The sub-terminal stem cuttings with four leaves (C4) 
showed maximum rooting percentage (73.33 %) treatment-1 
followed by the terminal cuttings with four leaves (C2) (63.33 
%), while the sub-terminal stem cuttings with two leaves (C3) 
exhibited (60.00 %) and the minimum rooting percentage 
(58.33 %) treatment-1 was observed in terminal cuttings with 
two leaves. On the basis of varietal comparison, the maximum 
rooting percentage (71.66 %) treatment-1 was observed in 
N.Grant as compared to the S.Yellow (55.83 %).  
 
Number of roots cutting-1: The results revealed that number 
of roots cutting-1 was non-significantly affected (P<0.05) by 
cutting types of ixora varieties; while the varieties and 
interactive effect of cutting types x varieties on the number of 
roots cutting-1 was significant (P<0.05). The data presented in 
Table 3 depicts that the mean maximum number of roots 
(18.66) produced from the terminal cuttings with two leaves. 
These results are statistically similar with the results (17.77) 
obtained from the terminal cuttings with four leaves (C2). 
While, sub-terminal stem cuttings with four leaves (C4) 
produced minimum number of roots (14.49) cutting-1 and these 
results are also statistically similar with the results (14.60) 
obtained from the sub-terminal stem cuttings with two leaves 
(C3). On the basis of mean varietal comparison, N.Grant 
produced the maximum number of roots (20.74) cutting-1 as 
compared to the S.Yellow variety (12.02). 
 
Fresh weight of roots (g) cutting-1: It is evident from the 
results presented in (Table 3) that maximum fresh weight of 
roots (1.67 g) was recorded when sub-terminal stem cutting 
with four leaves were planted. While mean fresh weight of 
roots decreased to 1.34 g when the sub-terminal stem cutting 
with two leaves (C3) were used for ixora planting. Moreover, 
the fresh weight of roots was observed decreased to 0.96 g and 
the lowest fresh weight of roots (0.86 g) was recorded when 
terminal cutting with two leaves (C1) and terminal cutting with 
four leaves (C2) were used for plantation, respectively. In case 
of varietal response, the fresh weight of roots was higher (1.46 
g) in ixora variety N.Grant (V2) as compared to variety 
S.Yellow (V1) with 0.95 g fresh weight of roots. The 
interactive effect of cutting types and varieties indicated that 
the highest fresh weight of roots (2.24 g) was recorded in 
N.Grant variety where sub-terminal stem cuttings were used 
for plantation. 
 

DISCUSSION 
 
Stem cuttings (Terminal and sub-terminal) are generally used 
for propagation of ixora. These cuttings are taken at various 
stages of growth and may persist of a plant’s increasing tip 
(terminal section) or sub terminal stem sections and called as 
tip cutting or stem cuttings consecutively. Leaf bud cuttings 
are improved type of stem cuttings (Hartmann et al. 2002). 
Cutting length; node position, leaf number attached and leaf 
area is important factor that affects the root growth (Lu, 2002). 

Significant effect of cutting type with or without leaves for 
propagation of coleus on the rooting and subsequent 
overwintering of cuttings has been observed (Hartmann et al. 
2002).The current study was undertaken to explore sprouting 
and growth responses of cutting types in ixora varieties. The 
results were recorded on days to sprouting, number of sprouts 
cutting-1, sprouting percentage treatment-1, mortality 
percentage treatment-1, number of leaves cutting-1, rooting 
percentage treatment-1, number of roots cutting-1 and fresh 
weight of roots cutting-1. The study showed 88.33% sprouting 
in ixora when terminal cuttings with four leaves were used. 
These results are partially supported by Adugna (2015) who 
evaluated the growing behavior of stem cuttings of vanilla 
planifolia and vanilla fragrans and reported that cuttings and 
nodes was not significantly influenced the sprouting 
percentage of vanilla planifolia and vanilla fragrans cuttings. 
Meng et al. (2015) concluded that coleus response to cutting 
and other irrigation related inputs was variable and sprouts 
number varied with the availability of water and cutting type. 
The varietal behavior of ixora planted through cuttings differed 
significantly to sprouting. In the present study, mortality 
percentage was not significantly affected by the type of 
cuttings. This is  in agreement with the investigation of Das 
(2015) who reported that mortality of plants was mainly 
influenced by cutting type and sprouts from thick cuttings and 
thin cuttings of four nodal length survived better than other 
treatments. Meng et al. (2015) evaluated plant mortality 
increased from cuttings in ornamentals due to use of untreated 
cuttings for nutrients. Garibaldi et al. (2011) results are in 
similarity with the findings of the present research regarding 
mortality of plants and reported that the plant mortality was 
also associated with the variety being used. Idun et al. (2011) 
reported that stem cutting types and their relations did not 
significantly influence the number of days to sprouting. Shah 
et al. (2006) studied the root development and formation in 
two various types of cuttings (softwood and hardwood). 
Softwood cuttings observed the rapid sprouting (16.7 days) 
obtained in cuttings. Okunlola and Ibironke, (2013) reported 
the highest mean sprouting percentage and number of leaves in 
semi hardwood and hardwood cuttings in duranta Elgimabi 
(2008) concluded the best outcomes in number and length of 
both roots and leaves of the stem cuttings of ixora under 
polyethylene sheets with water mist. Boby and Bagyaraj, 
(2003) concluded that modes to the plants for multiplication 
mostly in ornamental plants play major role in rooting and 
number of nodes and leaves intact with cutting used affected 
the rooting capability of the cuttings. Idun et al. (2011) who 
found that there is no significant differences in the stem cutting 
types of ficus benjamina in the number of days to sprouting, 
number of stem cuttings and also the number of roots per 
cutting as well. In the present study, number of leaves was 
significantly influenced by the type of cuttings and highest 
number of leaves was higher in sub-terminal stem cuttings 
with four leaves as compared to other cuttings. Hartmann et al. 
(2002) who also concluded that the type of cutting (with or 
without leaves) chosen for propagation significantly affects 
rooting and subsequent overwintering of cuttings in softwood. 
Hussein (2008) evaluated rooting and plant growth of 
thumbergia grandiflora by using stem cuttings (defoliated) of 
25 cm in length with three nodes. The cuttings produced 
significant increase in rooting %, number of roots plant-1, 
number of leaves and fresh weight of root. Idun et al. (2011) 
concluded that there were significant differences in the stem 
cuttings related to the number of leaves that were produced in 
the 8th week. Heel cutting produced maximum number of 
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leaves (2.63) that was significantly different than rest of the 
treatments. Lu (2002) studied that cutting length; node 
position, leaf number attached and leaf area were significant 
factor affecting the root formation. Christopher et al. (2002) 
reported that rooting after 21 days examined that cuttings 
contained all leaves (six) produced more leaves per cutting 
than rest of the treatments. Lu (2002) reported that leaf number 
of cutting was significantly affected by the cutting type in 
ornamentals. Irfan et al. (2011) found that the different size of 
cuttings 5cm, 10cm, 15cm and 20cm without leaf for 
propagation were planted and revealed that leaves per cutting 
were significantly influenced by the cutting type. The study 
further showed that the earliest sprouting of ixora were 
recorded when terminal cutting with two leaves and terminal 
cutting with four leaves were used (9.66 days); and sub-
terminal stem cutting with four leaves produced heavier fresh 
roots (1.67g). The main step is asexual propagation is the 
formation of adventitious roots. The development of 
adventitious root formation is influenced by internal and 
external factors (Davis et al. 1988). Irfan et al. (2011) who 
revealed that the different size of cuttings significantly affected 
the fresh weight of roots of ornamental plants propagated 
through cuttings and revealed that maximum fresh root weight 
(1.27 g) was higher in 5 cm cuttings as compared to other 
sizes. Karunarathna and Harris (2016) concluded that during 
establishment of cutting of ixora, the higher percentage of 
roots cutting-1 was observed (77%, 32% and 63% respectively) 
in those cuttings treated with coconut water. Mallesh et al. 
(2009) illustrated that fresh root weight of coleus cutting was 
significantly influenced by cutting size and type of nodes etc. 
David et al. (2008) revealed that the effect of cutting type on 
the fresh weight of roots was significantly affected. Shah et al. 
(2006) concluded that the impact of the cutting type on number 
of leaves plant-1 was significantly affected. Means number of 
leaves plant-1 demonstrates that highest numbers of leaves 
plant-1 (7.0) were counted in hardwood stem cuttings. Miller 
(2014) demonstrated the types of soft cutting viz. terminal 
cuttings generally rooted greater than sub-terminal or basal 
cuttings. Okunlola and Ibironke (2013) evaluated the different 
types of stem cuttings (softwood, semihardwood and 
hardwood) and lengths (10cm and 20cm) of duranta. However, 
the hardwood stem cutting of 20cm length gave the best results 
in terms of rooting and growth behavior of duranta. In contrast 
Miller (2014) reported that rooting percentages in sub-terminal 
cuttings were better than terminal cuttings. In present study 
rooting was not affected by the type of the cuttings. The 
outcomes are in agreement with the outcomes of (Rodriguez-
Perez et al. 2009) they narrated that type of cutting (terminal 
and basal cuttings from the last flush of growth) did not have 
an overall effect on rooting. In several species, cuttings from 
basal and medial positions revealed best rooting, whereas in 
other species apical cuttings showed best rooting Al-Saqri and 
Alderson (1996). In addition, Day and Loveys, (1998) also 
declared that the development of rooting by woody stem 
cuttings and the most of ornamental plants rely on the 
physiological stage of the donor plant, and they also observed 
the rooting differs with the type of cutting, the species rooted 
and the environmental conditions. In contrast to our results, 
Sabatino et al. (2014) illustrated the better rooting was 
observed from terminal cuttings with apex in combination with 
indole butyric acid for 7 minutes dip. They evaluated the best 
results for rooting percentage from sub-terminal cuttings as 
compared to terminal cuttings without apex; they also reported 
maximum number of roots from the terminal cuttings with 
apex (18.5) and terminal cuttings without apex (20.1). Coleus 

rooting from cuttings with all leaves showed superior rooting 
Christopher et al. (2002). They reported that rooting in 
cuttings with all leaves had better growth, indicating all 
cuttings rooted of good quality; cuttings with half leaves 
(three) had a root rating of 2.97 indicating fewer roots and 
inferior quality. Rakshapal et al. (2009) reported that rooting 
percentage was highly affected by the type of cutting used for 
coleus propagation. Vakouftsis et al. (2009) reported that 
rooting percentages were higher for apical semi-hardwood and 
hardwood cuttings than for basal semi-hardwood and 
hardwood cuttings rooted (only hardwood cuttings). Most 
proficient rooting (66.7-89.7%) can be achieved using apical 
shoot cuttings planted with two leaves. Elgimabi (2008) 
evaluated that the best rooting and vegetative growth followed 
by the cutting with leaves. 
 

Conclusion 
 

It is concluded that terminal and sub-terminal stem cuttings 
with four leaves produced the best results for most of the 
observed parameters. However, type of cuttings had no effect 
on number of roots, sprouting, rooting and mortality 
percentage. On the basis of varietal comparison, N.Grant 
observed the best ixora cultivar in terms of sprouting and 
growth related attributes. 
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