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ABSTRACT 

The aim of the research was to evaluate the growth of two Annona species at the seedling phase. The research was 
conducted at Aripan Experimental Field of Indonesian Tropical Fruit Research Institute and started from February 2007 
until August 2008. There were two Annona species as treatment, namely: A.muricata (soursop) and A. Montana (mountain 
soursop). Each of treatment consisted of 42 seedlings. The growth parameters observed were plant height, stem diameter, 
root dry weight, dry weight of plant parts which grow above soil surface, and total plant dry weight. These parameters 
were analyzed by t-test 0, 05%. The result showed that the growth of the two Annona species at 6 months after planting 
was not significantly different. It showed that there was not significant difference between the two Annona spesies on  
plant height, stem diameter, root dry weight, dry weight of plant  parts which grew above soil surface, and total dry weight 
of plant. Due to this result seedling of A. montana Macf. (mountain soursop) was able to be used as rootstock. 
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INTRODUCTION 

The soursop is usually propagated by seeds. This 
propagation will produce variable plants as soursop is a 
cross pollination plant where its pistil and pollen are not 
ripe in the same time. To overcome the plant variability, 
plants are usually propagated vegetatively and grafting is 
for an example.  

Vegetative propagation requires the availibility of 
rootstock and scion. Rootstock has to do with its role in 
rooting system. Meanwhile, scion plays an important role 
in yield and quality of fruit. Selection of desired rootstock 
is to consider its adaptation ability to the condition of soil, 
climate, pest and disease, and to unfavorable factors and 
also its ability to influence yield and fruit quality (Hartman 
and Kester, 1976). Rootstock of different species will 
influence vigority, growth shape, scion productivity, and 
its adaptation to adverse climate and soil conditions 
(Verma, et al., 2001 in Ali et al., 2006 ).  Selection of 
rootstock is that the plant growth has to be vigorous and 
healthy and compatible to the scion and will produce 
plants which have reguler flowering and are resistant to 
chills, drought, and pest and disease (Pinto, 2006).   

Annona muricata L. and A. montana Macf.  
belong to Annonaceae  and their genetic variability and 
potential need to be explored in propagation of plant. In 
Indonesia only recognized two types of soursop that is 
sweet soursop and acid soursop. Sweet soursop is referred 
as ‘Ratu’ soursop (Sunarjono, 2005). 

Soursop fruit is oval or heart in shape and its 
shape is sometimes uncertain, may it aslant or become 
dented. A large soursop will contain 200 seeds or more 
than 200 seeds. (Morton, 1987). Seed length is of 1-2 cm 
and its weight is about 0.33-0.59 g. It is black in colour at 
time of harvest and the colour will turn to dark brown 
(Pinto et al., 2005). A. muricata can be well adapted to the 
area which has heavy rainfall (up to 4, 000 mm/year), but 

it is intolerant to area that has bad drainage (Villachica, 
1996 in Elisa et al., 1998). 

Fruit of A. montana Macf. or mountain soursop is 
somewhat oval in shape, its skin is dark green with short 
and soft spines, yellow flesh with specific aroma but poor 
in quality, and one fruit contains viable seeds which are 
light brown in colour and seed weight ranges within 0.51-
0.64 gr (observation). A. montana can be used as rootstock 
(Morton, 1987). Up till now, due to low quality of fruit A. 
montana, Macf is not taken its benefit yet. However, as 
fruit contains large number of seeds and its size A. 
montana, Macf has potential for being used as rootstock. 
Therefore, research is necessary to evaluate the growth of 
A. montana Macf. and A. muricata L. at seedling phase. 
 
MATERIALS AND METHODS 

The research was conducted at Aripan Experimental 
Field, Indonesian Tropical Fruit Research Institute, started 
from February 2007 until August 2008. The treatment was 
consisting of two species Annona namely:  
 

a) soursop (Annona muricata L.)  
b) mountain soursop (Annona montana Macf.).  
 

 Each of treatment was consisting of 42 seedlings. 
Seed of the two Annona species were planted in polybag 
filled with  soil + manure + sand (1 : 1 : 1). Observations 
were done on: 
 

a) Plant height; measurement was done from soil surface 
to shoot tip 

b) Leaves number 
c) Branch number per plant 
d) Percentage of seedlings that have branches. It was 

counted by dividing number of seedlings having 
branches by number of seedling sample 

e) Stomata number; the measurement of stomata number 
was done on 1 x 1 mm2 microscopic area 
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f) Stem diameter; measurement was of 9 cm above soil 
surface. 

g) Dry weightof root 
h) Dry weight of plant parts that grow above soil surface 
i) Total dry weight of seedling. 
 

 The first observation was taken place 2 months 
after planting seed and further observation was done in a 
month interval for plant height, leaves number, branch 

number, and percentage of branches seedlings. The other 
parameters, such as stem diameter, number of stomata, and 
total dry weight of seedling, were done at the end of 
observation. 

The data analysis used t test 0.05, except 
branching plant percentage (%) was used in discriptive 
analysis.

 

 
(a)                                         (b)                                              (c)                                      (d) 

 

Figure-1. Appearance of fruit and seed of mountain soursop (a, b, c) and soursop seed (d). 
 
RESULTS AND DISCUSSIONS 

Analysis of t-test 0.05% showed that there was no 
significant difference in plant height parameter between A. 

muricata and A. montana at age of 2 to 6 months after 
planting (Table-1). Observation ended at 6 months old 
planting were ready to be grafted. 

 
Table-1. The average of plant height of the two Annona species (A. muricata L. and 

A.  montana Macf.)  at 2-6 months after planting. 
 

Plant height (cm) at 2-6 months after planting 
Species 

2 3 4 5 6 
A. Soursop (A. muricata L.) 10.50ns 16.20ns 26.48ns 34.38ns 41.09ns 
B. Mountain soursop 
(A. montana Macf.)   10.23   15.27  25.78 35.87 42.44 

 

Note: ns = non significant 
 

The leaves number of soursop was significant 
different with the mountain soursop. The soursop had 
more leaves number than mountain soursop (Table-2). 
Figure-1 showed that the growth rate of soursop leaves 
number more higher than mountain soursop. On soursop, 

increment of 1 unit X (plant ages) will be increase leaves 
number as much as 6.66, while on mountain soursop, 
increment of 1 unit x (plant ages) will be increase leaves 
number as much as 3, 6. 

 
Table-2. The average of leaves  number of the two Annona species (A. muricata L. and 

A. montana Macf) at 2-6 months after planting. 
 

Leaves  number at 2-6 months after planting 
Species 

2 3 4 5 6 
A. Soursop (A. Muricata L.) 4.12* 14.70* 14.70* 22.50* 33.50* 
B. Mountain soursop 
(A. montana Macf.)    3.12   10.45    10.50    14.30    19.20 

 

Note: * significant at 0.05 
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Figure-1. The growth pattern of leaf number of two Annona species at seedling phase. 
 

Table-3 indicated that the branch number of the 
two Annona species was significantly different at 4-6 
months of seedling. The branch of soursop started growing 

at 4 months after planting, meanwhile, it did was 5 months 
old for mountain soursop. 

 
Table-3. The average of brach number of the two Annona species ( A. muricata  L. and 

A. montana Macf) at 2-6 months after planting. 
 

Branch number at 2-6 months after planting 
Species 

2 3 4 5 6 
A. Soursop (A. Muricata L.) 0 0 0.21* 1.14*    1.26* 
B. Mountain soursop 
(A. montana Macf.) 0 0 0     0.17     0.21 

 

Note:  * significant at 0.05 
 

The number of soursop seedlings producing 
branch was  more than 50%, meanwhile, it was nearly 15 
% for mountain soursop at 6 months after planting (Table-4). 

Tables 3 and 4 showed that the soursop was more quickly 
to form branches and it has number of branches more than 
the mountain soursop. 

 
Table-4. Branching plant percentage (%) of soursop (A. muricata L.) and mountain soursop 

(A. montana Macf.) on 2-6 months after planting. 
 

Branching plant percentage at 2-6 months after planting 
Species 

2 3 4 5 6 
A. Soursop (A. muricata L.) 0 0 11.91 59.53 66.67 
B. Mountain soursop 
(A. Montana Macf.) 0 0 0 9.20 14.29 

 
Analysis of t-test indicated that there was 

significant difference between soursop and mountain 
soursop in number of stomata parameter. However, it was 
no significantly different between the two Annona spesies 
in stem diameter, root dry weight, dry weight of plant 
parts that grow above soil surface, and total dry weight of 
seedling parameters (Table-5). Stomata number of 
mountain soursop was much more than it was for soursop. 
Stomata was a pathway of CO2, O2 and air exchange with 
athmosphere (Swarthout, 2008). Each of stomata has a 

guard cell which contains chloroplast with chlorophyl 
inside. The chlorophyl is very useful in plant 
photosynthesis process. Due to a great deal of stomata, it 
is hoped that photosynthesis rate of mountain soursop will 
be closed to or same as photosynthesis rate of soursop. 
Therefore, there was no significant different between the 
two Annona spesies in parameters of stem diameter, root 
dry weight, dry weight of plant parts that grow above soil 
surface, and total dry weight of seedling. 
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Table-5. The average of stomata number, stem diameter, root dry weight, dry weight of plant above 

the ground and  total plant dry weight on  6 months  after planting. 
 

Type of soursop/species 
Stomata 
number/ 

mm2 

Stem 
diameter 

(cm) 

Root dry 
weight (g) 

Dry weight of 
plant above the 

ground (g) 

Total 
plant dry 
weight (g) 

A. Soursop (A. muricata L.)     70.26 * 5.83 ns 3.39 ns 5.78 ns 9.17 ns 
B. Mountain soursop 
(A. Montana Macf.) 110.90     5.76     2.95         5.54     8.49 

 

Note: * significant at 0.05     
ns = non significant 

 
CONCLUSIONS 
 
a) Mountain soursop had same growth as soursop. It was 

showed by being no significant difference between the 
two Annona spesies in plant height, stem diameter, 
root dry weight, dry weight of plant  parts which grew 
above soil surface, and total dry weight of plant.    

b) Mountain soursop was able to be used as rootstock. 
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