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Abstract: Kei apple (Dovyalis caffra) is a recent commercially promising indigenous fruit tree, but there is no 
documented literature on its propagation and germplasm management. This study was carried out to determine the 
best growth regulator, growing medium and cutting age on successful rooting of its stem cuttings under non-mist 
nursery conditions. The experiment was laid out as a 5 x 3 x 3 split plot factorial design. The three factors tested 
were (i)four growth regulators (Dynaroot 1, Dynaroot 2,  Dynaroot 3, and Dip’n root) plus the control, (ii) three 
rooting media (River sand= SND, Commercial rooting media- hygrotex (CRM) and manure-ammended soil 50:50 
v/v (M+S) and (iii) three stem cutting types (soft wood cuttings, semi-hard wood cuttings and hardwood cuttings. 
Parameters recorded were percent rooting, root length (cm) and root number. The effect of cutting type and growth 
regulator was highly significant (<0.0001). Soft wood cuttings did not produce any roots. There were significant 
differences between hardwood cuttings and semi hardwood cuttings where the former gave the higher rooting 
percent. The highest rooting percent and root length were obtained where cuttings were treated with Dip’n root. 
Dynaroot 3 gave the highest number of roots. There were no significant differences among the three media. 
However visual assessment showed that SND performed better, followed by M+S and then CRM. The treatments 
interacted significantly to affect the results. Dip’n root was identified as the best rooting enhancer and and hardwood 
cutting as the best cutting type for successful rooting of D. caffra cuttings. 
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1. Introduction 

Dovyalis caffra belongs to the family of 
Flacourtiaceae which consists of woody plants of more 
than 30 tree species commonly known as the apricot 
family (Van Wyk & Van Wyk., 1997). It inherited its 
name from its place of origin, the Kei River in the 
Eastern Cape, South Africa (Hacker, 2003).  D. caffra 
is a heavily branched shrub that grows up to 9 meters 
tall with long sharp thorns which are few on the main 
stem and more on side branches. Its leathery and glossy 
leaves are arranged in clusters along the branches 
(Morton, 1987; Hacker, 2003; Van Wyk & Van Wyk, 
1997). The stem is either single, several or multiple and 
is characterized by a greyish smooth bark which 
eventually becomes dark, deeply cracked and corky 
with age. (Palmer, 1977).  The male and female flowers 
are borne on separate plants (Van Wyk & Gericke, 
2000; Hacker, 2003). The flowers have no petals (Van 
Wyk & Van Wyk, 1997). Its fruits are nearly rounded 
and yellowish in color. They have a tough skin and 
apricot textured, acidic flesh with 5-15 seeds arranged 
in a double ring in the centre (Loots et al., 2006). 

Propagation of D. caffra is normally by seeds 
(Bujulu & Mkenda, 2002). This is because seeds 
germinate readily and propagation by seeds is much 
simpler compared to vegetative propagation. However, 
there are challenges that are associated with 

propagation of D. caffra by seeds. Plants that are 
propagated by seeds take two or more years before 
flowering compared to where vegetative propagation 
was used (Joyner, 2002; Jooste, 2004). The other 
challenge in sexual propagation of D. caffra is that 
seeds loose viability after a very short period of time.  

Vegetative propagation by stem cuttings could 
help meet the current and future seedling demand of D. 
caffra. It could also act as an alternative to counteract 
challenges posed by storage behavior (recalcitrant). 
This approach of plant propagation is not a new 
concept as it has been extensively used in the field of 
biotechnology (Leakey et al., 1982b). Plant breeders 
prefer propagation by stem cuttings as it is economical, 
rapid, and simple and requires less space. The use of 
stem cuttings in propagation makes it possible to 
propagate young trees, which have not yet produced 
flowers (Hartmann et al., 1997; Welch-Keesey & 
Lerner, 2002). The positive role vegetative propagation 
plays in the domestication of crops has been previously 
highlighted (Tchoundjeu et al., 2004; Awono et al., 
2002; Leakey, 1985).  However, successful rooting 
necessitates a propagation environment that keeps 
physiological stress at minimum levels (Leakey, 2004, 
Leakey et al., 1982a). Many systems ranging from 
sophisticated to simple and inexpensive locally 
developed propagators can be successfully used 
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(Leakey et al., 1990; Jeruto et al., 2008). Although 
some studies show that other tree species root without 
use of growth regulators (Trueman et al., 2006), the 
potentiality of stem cutting to root is also dependent on 
the use of root stimulators (Leakey et al, 1982b; 
Shiembo et al., 1996; LaPierre, 2001; Ozel et al., 2004; 
Blythe et al., 2004). 

The other factor which creates a suitable 
environment for rooting of stem cuttings is the 
propagation medium (Laubscher & Nadakidemi, 2008). 
Other studies (LaPierre, 2001; Puri & Verma 1996; 
Kibbler et al., 2003; Negash, 2002; Agbo & Obi, 2007; 
Ozel et al., 2004) show that the physiological age of 
cutting should also be considered for successful root 
formation. There is a speculation that softwood and 
semi hard wood cuttings are the most likely to develop 
roots while hardwood cuttings are less likely (Welch-
Keesey & Lerner, 2002) .The effects of all these factors 
(rooting media, rooting enhancers and type of stem 
cutting) are not known in the production of seedlings 
for this tree. The aim of this study is therefore to 
determine the effects of rooting enhancers, type of stem 
cuttings and growing media on rooting success of D. 
caffra stem cuttings. 

 
2. Materials and Methods 
Source of stock plants and propagators 
 Stock plants of cuttings were obtained from D. 
caffra trees, which are grown as a hedge at a location 
in Mafikeng town (25º51S´ 25º38 E´-25.85, 25.633). 
The cuttings were taken to a greenhouse at the 
Northwest University Farm (Molelwane). The planting 
stock was obtained from both male and female trees. 
Male plants were determined by the absence of fruits 
while females were determined by presence of fruits. 
From the planting stock, 10 cm cuttings were prepared 
using the procedure of Brown (2002). A flat cut was 
made at the base and an angled one above the node. 
Well drained plastic trays (100 x 100 cm and 8cm high) 
with holes at the bottom to allow adequate drainage 
were used as propagator (Badji et al., 1991). Four trays 
were put together and considered as the main plots 
while a single tray was considered to be a subplot. 
Effect of propagation medium on rooting of D. 
caffra stem cuttings 

The influence of propagation medium on the 
rooting success of D. caffra cuttings was determined by 
using River sand (RSND), Commercial Propagation 
medium (Hygrotex T+ (CPM) and manure-amended 
soil (M+S) (50:50 by volume). The planting material 
was collected at different physiological ages of growth 
(softwood, semi-hard wood and hardwood). Softwood 
cuttings were taken from parts of the tree where the 
wood was still relatively soft, succulent and the wood 
had not yet lignified. Semi-hardwood cuttings were 
taken from parts of the tree where the lower portion of 

the cutting had lignified. They were taken three weeks 
after collection of softwood cuttings. Hardwood 
cuttings were taken from fully matured or where the 
entire stem had lignified (Hamilton and Midcap, 1981). 
Cuttings were then grouped according to physiological 
age and wrapped with a wet paper towel and put in 
black plastic bags (Agbo & Obi, 2007) 
 Effect of growth regulators on rooting of D.caffra 
stem cuttings 

To determine the effects of growth regulators 
on rooting success of the cuttings, four different 
regulators in different forms (Dyna root 1, 2, 3 (powder 
form) and Dip ‘n root (liquid) (Kibbler et al, 2004) 
were used. All growth regulators were prepared using 
the dilute soaking method of Hamilton and Midcap 
(1981). A concentrated solution of each growth 
regulator in alcohol was prepared by mixing 500 ppm 
of growth regulators (except Dip ‘n root) to 10,000 
ppm of alcohol. Dynaroot was prepared by mixing 10 
ml with 10 drops as outlined in the manual. The basal 
ends (lower 1cm) of the cuttings were dipped in the 
solution according to treatment for 24 hours. Untreated 
cuttings were used as a control.  
Data collection 

Percent rooting success (take) was determined 
by using the formula of Brown (2002) as follows: % T 
= N /n x 100, where: T = % take or rooted cuttings, N = 
number of successful cuttings, n = total number of 
cuttings planted. Root length was measured with a ruler 
while number of roots was by direct counting. 
Composition of each rooting hormone used is shown in 
Table 1. 
Experimental design and data analysis 

The experiment was set as a splitplot with four 
replications. In each main plot there were three 
propagation media such that there were 12 cuttings per 
propagation medium. At sub-plot level four growth 
regulator treatments with the control were applied to 
different stem cutting types and were allocated at 
random to each plot. A 5 x 3 x 3 factorial combination 
of four growth regulators plus control, three 
propagation media and three cutting physiological ages 
were used.  All data collected was subjected to 
Analysis of variance using Statistical Analysis System 
(SAS) program (SAS Institute., 1985). Mean separation 
was performed by using Tukey’s Test. 

 
3. Results 

The effect of cutting type on rooting, root 
length and root number of stem cuttings is presented in 
Table 2. The basis of classification of these cuttings 
was age. Data recorded from this experiment indicated 
that root formation of D. caffra stem cuttings was 
dependent on age of the cuttings. None of the softwood 
cuttings produced root regardless of growth regulator 
or propagation medium used. Rooting occurred where 
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semi-hardwood and hardwood cuttings were used. 
High significant differences (P<0.0001) were recorded 
between the rooting capacity of these two cutting types. 
Hardwood cuttings yielded the highest rooting percent 
which was 73 % higher than that of semi-hardwood 
cuttings.  The cutting type affected root length 
significantly. With an increase in the age or growth 
stage there was an increase in root length. There were 
high significant differences (P<0.0001) due to cutting 
age on root length recorded. Maximum root length 
(12±0.6cm) was recorded where hardwood cuttings 
were used. Number of roots per rooted cutting differed 
among the cutting type used. Hard wood cuttings 
produced in the highest number of roots (1.8 ± 0.1) 
which was significantly higher (P<0.0001) than that of 
semi-hardwood cuttings.  
 The effect of growth regulator on rooting 
percentage, root length and root number of D. caffra 
cuttings is shown in Table 3. The growth regulator used 
was identified in this experiment as an important factor 
that influences rooting percent of cuttings. There were 
significant differences (P<0.0001) between the 
performances of different growth regulators. However, 
Dynaroot 1 and 2 did not show any significant 
differences (P<0.001) in their ability to influence 
rooting. Cuttings rooted better (62.6 ± 2.9 %) when Dip 
‘n root was used compared to all other growth 
regulators. The second best rooting was Dynaroot 3 
and Dynaroot 2. The lowest rooting percentage 
(27.5±2.9) was produced by Dynaroot 1 but it was 
significantly different (P<0.0001) from the control 

The cutting type affected root length 
significantly. With an increase in the age or growth 
stage there was an increase in root length. There were 
high significant differences (P<0.0001) due to cutting 
age on root length recorded. Maximum root length 
(12±0.6cm) was recorded where hardwood cuttings 
were used. Number of roots per rooted cutting differed 
among the cutting type used. Hard wood cuttings 
produced the highest number of roots (1.8 ± 0.1) which 
was significantly higher (P<0.0001) than that of semi-
hardwood cuttings.  Root length responded to growth 
regulator treatments. There were no significant 
differences (P<0.0001) between cuttings treated with 
Dynaroot 1, Dynaroot 2 and the control. However root 
growth was more (23.4 ± 0.9 cm) where Dip ‘n Root 
was used which was highly significant comparatively 
(Fig 1). The second in performance in root length (11.9 
± 0.9 cm) was associated with Dynaroot 3 which was 
significantly different from the other two growth 
regulators and the control. Root number did not 
respond well to the use of different growth regulators. 
There were no significant differences (P<0.0001) 
observed between the capability of Dynaroot 1, 
Dynaroot 2, Dip ‘n Root and the control for root 
number per rooted cutting. The only obvious 

significant difference compared to the control was for 
Dynaroot which gave the highest root number (3.3 ± 
0.2). 

The results of this experiment also indicated 
that propagation media used did not affect rooting 
percentage (Table 4) There were no significant 
differences (P<0.0001) among propagation media 
treatments. Propagation media used also did not show 
any effect on root length and number of roots (Table 
4).  Interactive effect of cutting type x growth regulator 
on rooting percentage, root length and root number was 
not significant. Generally, hardwood cuttings rooted 
better than semi-hardwood cutting inspite of the 
rooting growth regulator used. The highest rooting 
percentage on SND where hardwood cuttings were 
used whilst the lowest rooting percentage was obtained 
from CPM on both hardwood cuttings and semi-
hardwood cuttings. Even though there is evidence of 
differences in percent rooting due to cutting x 
propagation medium interaction, statistically, there 
were no significant differences due to this interaction 
(P<0.0001). The highest number of roots and the 
longest roots were obtained with the use of CPM in all 
growth regulators used. These effects however were 
still not significantly different (P<0.0001). Where 
regulator treatments were not applied (control), the 
highest number of roots was obtained in semi-
hardwood cuttings. Statistically, there were no 
significant differences observed between the cutting 
type x propagation medium interaction (P<0.0001). 
Nevertheless, Fig 2 shows that the best rooting percent 
was obtained where cuttings were rooted in SND. The 
performance of Semi-hardwood cuttings in SND was 
however not significantly different from that of S+M. 
In general terms the superior performance was obtained 
when hardwood cuttings are rooted in SND. The 
interaction between root number and root length was 
not significant but when hardwood cuttings are rooted 
in CRM the highest root number and root length were 
obtained. 

Propagation media x regulator interaction had 
a significant effect (P<0.05) on percent rooting and 
number of roots per rooted cutting but not on root 
length (Fig 2). In general terms, Dip ‘n root produced 
superior rooting where hardwood cuttings were used. 
The performance of Dip ‘n root was exceptionally high 
in all growing media. The use of Dynaroot 3 resulted in 
similar rooting percent in all three rooting media 
treatment. On the other hand, Dynaroot 2 outperformed 
Dynaroot 3 where M+S and SND were used. Dynaroot 
gave the lowest rooting percent in all three cutting 
types but comparable with the control. Root number 
was at its highest where cuttings were treated with Dip 
and root and rooted in SND and CPM while M+S gave 
the poorest root length. Growth regulator x propagation 
medium x cutting age interaction was significant 
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(P<0.0001) on rooting percentage (Table 5). Hardwood 
cuttings showed a greater rooting capacity (83.3 ± 
6.9%) when treated with Dip and Root and rooted in 
SND. This was followed by semi-hardwood cuttings 
(80.0 ± 6.9%) treated with the same growth regulator 
but rooted CPM. The other exceptional rooting 
capacity (71.67 ± 6.9%) was recorded where hardwood 
cuttings were treated with Dynaroot 3 and rooted in 
SND. The control (untreated cutting) did now respond 
well to media x cutting x regulator interaction. 
However, where hardwood cutting were rooted in 
SND, highly significant differences were evident 
(P<0.0001). The interactive effect of growth regulator 
x cutting age and propagation medium has also 
generally (except in very few cases) showed significant 
influence on number of root per rooted stem cutting of 
Kei apple. Table 6 shows that the highest root number 
(4.0±0.44) was recorded where semi-hardwood cutting 
were treated with Dip and root and rooted in SND. This 
was followed by 3.7±0.44 which was obtained where 
hardwood cuttings were rooted in SND. Table 7 shows 
that significant interaction was also recorded on root 
length due to the rooting media, cutting type and 
growth regulator used.  In this case, the highest root 
length was observed where hardwood cuttings were 
treated with Dip and root and rooted in CPM.  

 
4.  Discussion 

Vegetative propagation of D. caffra by stem 
cuttings was achieved after five months. The results of 
this experiment show the possibility of successfully 
propagating D. caffra by stem cuttings. Non-mist 
technology has been identified as the cheapest 
technique that poor farmers can adopt in their plant 
propagation activities (Leakey et al., 1990). In this 
research, the cutting type was based on the age or stage 
of maturity of the cuttings. The cutting type has been 
identified as an important factor, which influences 
rooting capacity of stem cuttings. Hardwood cuttings 
rooted more than semi-hardwood cuttings, while 
softwood ones failed to root at all. There is quite a lot 
that has been done on the effects of cutting age on 
rooting of stem cutting. Kibbler et al. (2003) and Shah 
et al. (2006) studied the effect of stock age on rooting 
ability of Backhousia citridora and found significant 
effects due to this factor. However, their results do not 
agree with that obtained in this study as in their case 
younger stock rooted more than the mature one. This 
could have been due to differences in species. 

The effect of stock age was also studied by 
Puri & Verma (1996); Shah et al., 2006 and Kibbler et 
al. (2003). From their studies, they concluded that 
hardwood-cuttings root better than softwood cuttings. 
The variation in rooting potential of cuttings as 
influenced by cutting age is attributed to differences in 
physiological nature. Softwood cuttings may root fast 

in certain species but they do not have enough material 
stored. Hardwood cuttings on the other hand have 
enough stored foodstuffs to sustain cutting for a long 
period of time. Softwood cutting may have failed 
completely due to their being more prone to 
desiccation. 

With reference to the composition of rooting 
enhancers used in this experiment, it is clear that the 
only difference between Dynaroot 1, Dynaroot 2 and 
Dynaroot 3 is the concentration of IBA (Table 1). Dip 
‘n Root differs from the other three because it contains 
IBA and NAA. When comparisons are made between 
Dynaroot 1, Dynaroot 2 and Dynaroot 3, there is 
evidence of an increase in rooting percent with an 
increasing concentration of IBA. Results obtained in 
this study were also reported by Mensèn et al. (1997). 
These results agree with those of Blythe et al. (2004) 
who obtained similar results where stem cuttings of 
Ficus benjamina and Gardenia augusta were used in 
percent rooting, root number and root length. On the 
contrary, where they used Agloamena modestrum 
cuttings, rooting success increased with increasing 
concentration of IBA, but there was no trend 
experienced in root number and root length.  

The study of Ibanèz-Torres (2004) also 
showed that the use of NAA other than IBA resulted in 
increased rooting percent, root number and root length. 
The results of this study were similar to those reported 
by Ibanèz -Torres (2004). There were highly significant 
differences in root length due to the use of Dip ‘n Root. 
This could be attributed to the presence of NAA in Dip 
‘n root. This behavior suggests that when rooting 
enhancers are used in vegetative propagation of D. 
caffra, the growth regulator should contain both IBA 
and NAA. This study showed that rooting medium 
affected rooting ability of D. caffra stem cuttings. Even 
though statistically there was no significant difference 
(P<0.0001) in rooting percentage, due to growing 
medium, SND gave the best performance. This agrees 
with the study of Atangana et al. (2006) whose results 
indicated that SND did better than saw dust. The 
interactive effect of enhancer composition and cutting 
type had a significant influence on rooting of D. caffra 
cuttings. This suggests that the two factors are 
important in maximizing rooting capacity in vegetative 
propagation by stem cuttings. Likewise the interaction 
between cutting type and rooting media should not be 
overlooked. It was recorded in this trial that this 
interaction had a significant effect on rooting of stem 
cuttings. Generally the best rooting percentages were 
obtained with hardwood cuttings were rooted in SND. 
On the contrary, root number and root length were 
greater where hardwood cuttings were rooted in CPM. 

Medium x regulator x cutting age interaction 
is another contributor on rooting success of D. caffra 
cuttings as evidenced in this study. The highest 
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performance in rooting percentages, root length and 
root number due to this interaction was observed where 
hard wood cuttings were treated with Dip ‘n Root. The 
interaction between propagation medium, growth 
regulator and cutting age affected rooting percent, root 
length and root number significantly. In general terms 
percent rooting, root length and root number was 
superior where hardwood cuttings were treated with 
Dip ‘n Root and rooted in RSND. This indicates that all 
the three factors have to be given consideration for 
successful rooting of stem cuttings. 

 
5.  Conclusions 

The results of this research show that if 
vegetative propagation is to be used in the 
domestication of D. caffra, the best rooting media is 

river sand (RSND). The choice of a good rooting 
enhancer is very important especially as there is a wide 
array of rooting hormones in the market. The other 
factor of major importance in rooting of stem cuttings 
is the age of cuttings. Hardwood cuttings are the best 
cuttings that can be used for rooting success in the 
domestication of D. caffra. The results of this research 
can also be used as a basis for propagation by stem 
cutting even in other tree species to meet future 
seedling demands. 
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Table 1. A comparison showing active ingredients in growth regulators used.  
 
Commercial name                Composition 
Dynaroot 1   4-indole-3-butyric acid: 1g/kg   
Dynaroot 2   4-indole-3-butyric acid: 3g/kg 
Dynaroot 3   4-indole-3-butyric acid: 8g/kg 
Dip ‘n root   4-indole-3-butyric acid: 10g/l + 1-Naphthy-acetic acid 5g/l 
------------------------------------------------------------------------------------------------------------------------------------------------------ 
Source: PBR Int. Trading (1947) & Efekto Trading (2006) 
 
Table 2. Effect of cutting type on percent take, root length and number of roots on D. caffra stem cuttings. 
      Parameter 
Cutting type   Take (%)    Root length (cm)  Number of roots 
Softwood    0   0  0 
Semi hard wood   28.2 ± 1.8a  7.4 ± 0.6a  1.4 ± 0.1a 
Hardwood   49.0 ± 1.8 b  12.1 ± 0.6 b 1.8 ± 0.1b 
-------------------------------------------------------------------------------------------------------------------------------- 
Values are means ± S.E (n=180); Values in the same column bearing the same letter are not significantly different 
according to Tukey’s Test. 
 
Table 3. Effect of growth regulators on rooting percent, root length and number roots on D. caffra stem cuttings. 

Parameter 
GrowthRegulator  Take (%) Root                  length (cm)   Number of roots 
Control   11.4 ± 2.9a  2.9 ± 0.9a       1.0 ± 0.2a 
Dynaroot1  27.5 ± 2.9b  3.1 ± 0.9a       1.6 ± 0.2a 
Dynaroot 2  43.3 ± 2.9c  7.5 ± 0.9b             1.7 ± 0.2a 
Dynaroot 3  48.3 ± 2.9c  11.9 ± 0.9c      3.3 ± 0.2b 
Dip ‘n root  62.5 ± 2.9d  23.4 ± 0.9 d      1.0 ± 0.2a 
--------------------------------------------------------------------------------------------------------------------------------- 
Values are means ± S.E (n=180); Values in the same column bearing the same letter are not significantly different 
according to Tukey’s Test. 
 
Table 4  Effect of propagation medium on percent take, root length and number of roots on D.caffra stem cuttings. 

Parameter 
Propagation media  Take (%)  Root length (cm)  Number of roots 
M+S    39.8 ± 2.2a  9.0 ± 0.7a 1.5 ± 0.1a   
CPM    34.6 ± 2.2a  10.6 ± 0.7a 1.8 ± 0.1a 
SND    41.3 ± 2.2a  9.8 ± 0.7a 1.6 ± 0.1a 

-------------------------------------------------------------------------------------------------------------------------------- 
Values are means ± S.E (n=180); Figures in the same column bearing the same letter are not significantly different 
according to Tukey’s Test. 
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Table 5  Interactive effect of growth regulator, propagation medium and cutting age on root number of 

rooted stem of D. caffra stems cuttings. 
Root number ± SE 

 
Cutting type  GR   M+S  CPM  SND 
Semi-hardwood Control     1.0 ± 0.44* 0.7 ± 0.44ns 0.3 ± 0.44ns 

Dyna root 1  1.0 ± 0.44* 0.7 ± 0.44ns 0.7 ± 0.44ns 
Dyna root 2  1.0 ± 0.44* 2.0 ± 0.44* 1.0 ± 0.44*  

   Dyna root 3   1.7 ± 0.44* 1.0 ± 0.44* 1.0 ± 0.44*  
Dip ‘n root  1.7 ± 0.44* 3.7 ± 0.44*** 4.0 ± 0.44***  

Hardwood  Control   0.7 ± 0.44ns 1.0 ± 0.44ns 1.3 ± 0.44ns 
Dyna root 1  1.0 ± 0.44* 1.0 ± 0.44* 1.3 ± 0.44* 

   Dyna root 2  2.0 ± 0.44*** 2.0 ± 0.44*** 1.7 ± 0.44* 
Dyna root 3  2.0 ± 0.44*** 2.7 ± 0.44*** 2.0 ± 0.44*** 

   Dip ‘n root  3.0 ± 0.44*** 3.7 ± 0.44*** 3.7 ± 0.44*** 
------------------------------------------------------------------------------------------------------------------------------------------ 
Values are means ± S.E (n=180); Values in the same column bearing the same letter are not significantly different 

according to Tukey’s Test. M+S=Manure amended soil; CPM=commercial propagation medium; SND=sand and 
GR=growth regulator. ***= Significant at P< 0.001 and *=P<0.05 
 
Table 6 Interactive effects of growth regulator, propagation medium and cutting type on rooting capacity 

of D. caffra stem cuttings. 
Rooting (%) ±SE 
 
Cutting type            GR   Propagation medium 

M+S  CPM  SND 
Semi-hardwood Control   10.0 ± 6.9*** 11.7 ± 6.9* 6.7 ± 6.9ns 

Dyna root 1  10.0 ± 6.9ns 13.3 ± 6.9ns 15.0 ± 6.9ns 
Dyna root 2  30.0 ± 6.9*** 23.3 ± 6.9*** 40.0 ± 6.9*** 

   Dyna root 3   33.3 ± 6.9*** 43.3 ± 6.9*** 48.3 ± 6.9*** 
   Dip ‘n root                     65.0 ± 6.9***  43.3 ± 6.9***  30.0 ± 6.9*** 
Hardwood  Control   20.0 ± 6.9***  3.3 ± 6.9***  16.7 ± 6.9*** 

Dyna root 1  30.0 ± 6.9*** 46.7 ± 6.9*** 50.0 ± 6.9*** 
   Dyna root 2  65.0 ± 6.9*** 30.0 ± 6.9*** 71.7 ± 6.9***  
   Dyna root 3  61.7 ± 6.9*** 51.7 ± 6.9*** 51.7 ± 6.9*** 
   Dip ‘n root                     73.3 ± 6.9***               80.0 ± 6.9***                83.3 ± 6.9*** 
Values are means ± S.E (n=180); Values in the same column bearing the same letter are not significantly different according to Tukey’s Test. 
M+S=manure amended soil; CPM=commercial propagation medium and SND=Sand and GR=growth regulator 
 

Table 7  Interactive effect growth regulator, propagation medium and cutting age on root length of rooted stem 
cuttings of D. caffra   

Root length ± SE 
        (cm) 
Cutting type  GR   

M+S  CPM  SND 
Semi-hardwood Control     2.5±2.3ns                7.6±2.3ns                      4.0±2.3ns 

Dyna root 1  2.3±2.3***                   3.3±2.3*               1.6±2.3* 
Dyna root 2  9.3±2.3*                 6.2±2.3*               7.9±2.3*  

   Dyna root 3   6.7±2.3*                 7.5±2.3*               8.9±2.3*  
Dip ‘n root                  12.7±2.3***     16.8±2.3***               13.2±2.3***  

Hardwood  Control   2.9±2.3ns       0.5±2.3ns                 0.1±2.3ns 
Dyna root 1  3.8±2.3ns                  2.5±2.3ns                 5.3±2.3* 

   Dyna root 2  8.2±2.3*  8.7±2.3*                4.6±2.3* 
Dyna root 3  13.4±2.3***  16.3±2.3***               18.2±2.3*** 
Dip ‘n root                   27.7±2.3***   37.0±2.3***                 32.9±2.3*** 

------------------------------------------------------------------------------------------------------------------------------------- 
Values are means ± S.E (n=180); Values in the same column bearing the same letter are not significantly different 
according to Tukey’s Test. M+S=Manure amended soil; CM=commercial propagation medium and SND=sand; 
GR=growth regulator. ***= Significant at P< 0.0001 and *=P<0.05 
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Fig 1  Interactive effect of propagation medium and growth regulator on (a) rooting percent (b) number of roots 
and (c) root length of D. cafra stem cuttings. Values are means ± S.E (n=180); M+S=manure amended soil; 
CPM=commercial propagation medium and SND=Sand; CNT=control; DNR 1=Dynaroot 1; DNR 2=Dynaroot 2; 
DNR 3 = Dynaroot 3 and DR =Dip ‘n root. 
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Fig 2 Interactive cutting type and growth regulator on (a) rooting percent (b) number of roots and (c) 

root length of D. cafra stem cuttings. Values are means ± S.E (n=180); SW=softwood cuttings; 
SHW=semi-hardwood cuttings and HW=hardwood cuttings. CPM=commercial propagation 
medium and SND=Sand; CNT=control; DNR 1=Dynaroo1; DNR 2=Dynaroot 2; DNR 3 = 
Dynaroot 3 and DR =Dip ‘n root. 
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