
37 

 

 

Assessing cultivation practices used for the regeneration of Sclerocarya birrea: A case of 

Zimbabwe 

Andrew Tapiwa Kugedera
1

 
Department of Livestock, Wildlife and Fisheries, Garry Magadzire School of Agriculture and Natural Sciences, Great Zimbabwe University, P. O. Box 1235 Masvingo 

*corresponding author e-mail address:kugederaandrew48@gmail.com 

 

ABSTRACT 

The objective was to assess the various propagation techniques of Sclerocarya birrea in the smallholder area of Chivi, Masvingo, Zimbabwe. 

Experiment, interviews and questionnaires were used to collect data. Snowball sampling techniques was used to administer questionnaires to farmers 

who grew S. birrea and produce Marula products leading to 90 participants interviewed. Data from questionnaire was analysed using Minitab statistical 

package version 14. Participants indicated that most S. birrea trees propagate naturally and some were propagated using seeds. Results show that the use 

of cuttings produced trees with high survival rate compared to use of seeds. There was significant difference between growth rates of cuttings and seeds 

(P = 0.006). Seeds showed higher overall growth mean (4.4 cm) than cuttings. Farmers are recommended to use cuttings as planting materials since they 

have higher survival rates. 
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1. INTRODUCTION 

 The cultivation of Marula trees in Zimbabwe brings a 

suite of opportunities such as rural development and social 

upliftment (Ngorima 2006), but also a number of challenges and 

threats such as damage of saplings by livestock for subsistence 

users, for resource base and for traditional cultures and customs 

(Shackleton et al., 2002a; Shackleton, 2002b). Marula cultivation 

has been introduced in several non-African countries, including 

Israel, Oman and the USA (Muokand Owuor, 2005). In Chivi 

cultivation of Marula was first introduced at Romwe Catchment 

area through demonstration. Active planting of S. birrea in 

Romwe catchment showed that Marula can be well cultivated in 

Chivi (Gerhardt and Nemarundwe, 2005). Marula has moderate 

germination percentage and survival rate (80 % and 69%), 

respectively (Gerhardt and Nemarundwe, 2005). Involvement of 

Zvishavane Water Project (ZWP) in Marula cultivation in Vuravhi 

Communal Lands helps farmers to use passive protection and 

nurturing of self-seeded recruits to cultivate Marula tree (Maroyi, 

2013). Smallholder farmers in most areas transplant seedlings 

from wild and use seeds harvested from Marula trees in nearby 

plots and wild or cuttings taken from nearby trees to cultivate 

Marula in their plots (Munondo, 2005; Shackleton et al., 2005; 

Maroyi, 2013).The higher density of female S. birrea trees in 

homestead plots is a result of active planting of new trees in some 

parts of Zimbabwe initiates from active transplanting. The 

objective was to identify the various propagation techniques of 

Marula. 

2. MATERIALS AND METHODS 

 Study area The study was carried out in Chivi district located in Masvingo 

province in natural region 4. The area is mostly affected by 
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drought with severe mid-season dry spells. It lies on latitude 20° 

05ʹ South and longitude 31° 37ʹ East. Mean annual rainfall ranges 

from 450 mm to 650 mm associated with severe mid-season dry 

spells. Mean annual temperature ranges from 18 °C to 32°C 

during hot days. Soils are derived from granitic rocks giving rise 

to predominantly sandy loam soils with a low water holding 

capacity, low fertility, low pH and deficiencies in major nutrients 

such as nitrogen, phosphorous, potassium and sulphur 

(Nyamapfene, 1991; Maroyi, 2013). The experiment was carried 

out in Ward 8 and the survey was carried out in ward 8 and 11. 

 

Data collection 

Purposive sampling was used to select wards where cultivation of 

Marula was once introduced through the help of Zvishavane Water 

Project (ZWP). Field observation, formal interviews and 

questionnaires were used to collect data. Snowball sampling 

technique was used to identify and interview participants in the 

ward who once get help from ZWP. Respondents for the 

questionnaire were randomly sampled. Questionnaires were given 

to farmers who were cultivating S. birrea and data collected was 

on sources of planting materials, propagation techniques and 

management. An experiment was done to validate the techniques 

mentioned by farmers and to assess their growth and survival 

rates. 

Data Analysis 

Data from questionnaire was statistical analysed using Minitab 

version 14. Germination percentages, growth rates and survival 

rates were calculate and compared statistically. 

 

Fig 1: An approximate location of Vuravhi Communal Lands. Source: Chivi Rural District Council. 

3. RESULTS  

 Household characteristics 

Out of 90 participants most (61.1 %) of the respondents were 

females and 38.9 % were males. Few participants (5.6 %) were in 

the age range of 76-85 years while 20 % were in the age range of 

36-45 years. Again out of 90 respondents 18.9 % were in the age 

range of 16-25 years and 11 % were in the age category of 66-75 

years. Half of the respondents were married with 24.4 % of 

participants being widows and 15.6 % were single. Out of 90 

participants only 10 % were divorced. The findings reveal that 

most 62 (68.9 %) of the participants were having secondary level 

with 15.6 % having tertiary education and only 14.4 % had 

primary education. Only 1.1 % of the participants had not attained 

primary education. Most of the participants (83.3 %) were 

unemployed while 5.6 % were civil servants and 8.9 % were 

pensioners. Only 2.2 % did not disclose their employment status.   

Cultivation practices 

Less than one-third (28.5%) of households claimed that they have 

actively planted Marula trees (Table 2). Most of the planted trees 

were within homesteads with the remainder in fields, kraals and 

fences. Participants from Chitsaka and Musvuugwa were mostly 

involved in nurturing self-seeded recruits with people in Chirinda, 

Tizai and Muchemwa more active in planting new trees. 

Propagation using seeds was high in Chitsaka and Musvuugwa as 

since some of the participants were trained by ZWP officers. 
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Proportion of households with at least on S. birrea tree was high in 

Musvuugwa, Chitsaka, Muchemwa and Tizai as the villages are 

full of young and active people who were included in Marula 

training by ZWP officers. 

Germination and shooting of Marula seeds and cuttings 

Seedlings had a high germination percentage of 75% while 

cuttings have a shooting percentage of 54 although all other 

conditions were similar (Table 3). Seedlings also had higher 

survival rate of than cuttings in February whilst they had lower 

survival than cuttings in March. 

Growth rates of Marula seedlings and cuttings 

Growth rates of cuttings and seedlings varied but were averaging 

5.2± 0.3 cm and 4.9 ± 0.5 cm, respectively. Generally the results 

showed that germinated seeds achieved higher growth rates than 

cuttings (Fig 2). Seeds have high growth rates compared to 

cuttings at early stages. Overally, seeds in week one shows higher 

growth rates than both cuttings and seeds in other blocks. There 

was significant difference between growth rates of cuttings and 

seeds (P = 0.006) with no significant difference between growth in 

all weeks of both cuttings and seeds (P = 0.269). The interaction 

also shows that there was no significant difference in propagation 

techniques (P =0.073) between cuttings and seeds. 

Seeds showed higher overall growth mean (4.4 cm) than cuttings 

(4.16). Higher growth rate of seeds was recorded in week one and 

three whilst for cuttings in week two, three and five (Table 4). The 

means are significantly different from each other (P < 0.05). The 

results also show that growth rates in week one and three shows a 

significant difference between growth rate in cuttings and seeds. 

In other blocks growth rates were in the same range showing that 

if well managed cuttings may shows high growth rates. 
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Table 1: Socio-demographic characteristics of participants interviewed in Vuravhi Communal Lands of Chivi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2: Proportion of households cultivating S. birrea trees 

Cultivation technique Chirinda Chitsaka Muchemwa Musvuugwa Tizai  Total 

average 

% nurturing self-seeded recruits  

42.8 

 

51.2 

 

42.1 

 

56.4 

 

46.8 

 

47.9 

% planting new trees 40.2 18.7 31.3 25.3 27.1 28.5 

Propagation Method; proportion 

using – seeds 

 

42.7 

 

53.6 

 

38.2 

 

53.6 

 

44.2 

 

46.5 

                                                                                      

---truncheons 

 

28.6 

 

25.7 

 

17.7 

 

30.2 

 

28.1 

 

26.1 

                                                       

----transplants 

 

29.6 

 

26.2 

 

52.1 

 

21.3 

 

31.1 

 

32.1 

 

 

Characteristics Number  Percentage (%) 

Gender    

Female  55 61.1 

Male  35 38.9 

Age (years)   

16-25 17 18.9 

26-35 14 15.6 

36-45 18 20.0 

46-55 14 15.6 

56-65 12 13.3 

66-75 10 11.0 

76-85 5 5.6 

Marital status   

Single  14 15.6 

Married  45 50.0 

Divorced  9 10.0 

Widowed  22 24.4 

Highest level of education   

No education 1 1.1 

Primary  13 14.4 

Secondary  62 68.9 

Tertiary  14 15.6 

Occupation    

Unemployed  75 83.3 

Civil servants 5 5.6 

Pensioner  8 8.9 

Other  2 2.2 
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Fig 2: Proportion of households cultivating S. birrea trees 

Table 3: Germination percentages and survival rates 

Propagation 

technique 

Planted  Germinated/ 

shootings  

Germination 

percentage 

                    Survival % 

Feb2015 

(frequency) 

% August 2015 

(Frequency) 

% 

Seeds 100 75 75 60 80 60 100 

Cuttings 100 54 54 33 61 19 58 

 

 

Fig 3: Box plot of two propagating methods used in Vuravhi Communal Lands. 
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Table 4: Mean growth rates of cuttings and seeds in different weeks. 

Weeks Cuttings (cm) Seeds (cm) Mean ± SE (cm) 

1 3.85a 4.65b 4.40 ± 0.167a 

2 4.20c 4.25c 4.31 ± 0.097a 

3 4.20c 4.50d 4.38 ± 0.134a 

4 4.15c 4.10c 4.10 ± 0.240a 

5 4.30c 4.25c 4.29 ± 0.242a 

Overall Mean 4.16 4.4 4.22 ± 0.341 

a; - b; - c; - d: Means in the same column of the table followed by a common superscript are not significantly different (P < 0.05). 

 

 

4. DISCUSSION 

Germination and shooting of Marula seeds and cuttings 

Most seeds and cuttings planted germinated and shoot, 

respectively. Germination percentage for seeds was high (75%) 

and this was also agrees with pre-germination trials done in 

Romwe catchment area (Gerhardt and Nemarundwe, 2005). 

Marula has high germination percentages but low shooting rates 

during dry periods with high shooting percentages during rainy 

season. Cuttings which were used for trials achieved 76% shooting 

percentage.  The results showed that seeds can be used for 

cultivation but the main disadvantage of using seeds is the 

difficulties in identifying sex of trees (MuokandOwuor, 2009). It 

is very easy to cultivate female Marula tree using cuttings since 

they are obtained from known female trees (Shackleton and 

Shackleton, 2005; Maroyi, 2013; UGF, 2014).  

Growth rates of seedlings and cuttings 

Seeds achieved high mean growth rates of 5.3 cm per month 

compared to cuttings which achieved 4.95 cm per month. This 

also agrees with work done by people in Romwe Catchment area 

of Chivi where Marula seedlings achieved growth rates of 11± 0.2 

cm in two months. Growth rates can be as high as 70 cm per year 

but depending on the management and other factors such as soil 

type (Shackleton et al., 2002; Gerhardt andNemarundwe, 2005; 

Muokand Owuor, 2009). Cuttings can have better growth rates 

because they have food reserves which increase growth of shoots 

if management is good (Shackleton et al., 2002). Mean growth 

rates were not significantly different between blocks since growth 

of different seeds and cuttings varied. According to Shackleton et 

al. (2000) Marula trees can have high growth rates of up to 1m 

when planted in garden and other favourable environments which 

supply maximum water. Plants in wild environments take long to 

achieve a height of 1m compared to those in gardens (Shackleton 

et al., 2002; Kugedera et al 2019) and this allows cultivation of 

Marula favourable as an agroforestry trees. Results obtained are in 

agreement with what is outlined in literature review. 

Survival rates of seedlings and cuttings 

Seedlings showed high survival rates because they quickly 

develops roots which absorb nutrients and water compared to 

cuttings which needs about three to four months to develop roots 

(Muokand Owuor, 2009). This allows other factors such as 

temperature, nutrients and even management to increase or 

decrease survival rates. Once seeds germinated, there are limited 

chances of them to die except due to human and animal 

disturbances. The effects of pest are very low in Marula 

cultivation (Colin, 2007). Survival rates for seedlings in March 

were very low because some were destroyed by animals and other 

by humans during cultivation. Cuttings recorded high survival rate 

in March because disturbances were very slim in the site. Survival 

rates obtained were different to those obtained by Leakey (2005) 

and (Shackleton et al., 2002) due to differences in soil types and 

local climates of research sites. 

5. CONCLUSIONS  

Cultivation of Marula can be easily done using seeds and this is a 

sustainable cultivation practice suitable in Vuravhi Communal 

Lands. Higher densities of adult female Marula trees are found 

around homesteads and agricultural fields as a ways of protecting 

them from poachers and are the ones which produce fruits for 

people. Farmers are recommended to use seeds for regeneration of 

Marula to produce trees which will adapt to climatic changes since 

cuttings will not adapt well but retain pest and diseases which 

were previously affecting them. These cuttings will not show any 

variation from their parents but seeds produce new trees which 

acclimatise well to the environment. 
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