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ABSTRACT 

Cassava (Manihot esculenta Crantz) is cultivated for its large starchy storage roots. Understanding root tuberization is essential to secure 

future yields for farmers. Field experiments were conducted to evaluate time of planting cassava in semi-arid regions of Zimbabwe. Four 

cultivars of cassava were used M 7; XM 6; MBU/52/B2 and TME 12. Three planting dates, first week of January (mid-summer), first 

week of May (winter) and first week of September (early summer) were evaluated. Mature cassava cuttings 20 cm long were used as 

planting materials planted at an angle (slanting). Results showed that planting the first week of January gave significant (p<0.001) larger 

diameter of tubers at 91st day after planting. The four cultivars did not show any significant tuber diameters at 35th 49th; 63
rd

 and 77th 

days after planting. Tuberization started 63 days after planting in January and September, whilst in May it started 77 days after planting. 

Cultivar M7 gave significant thicker tubers p<0.001 at 91st day after planting. Tuber formation and development was significantly slow 

(p<0.001) with May planting. Cultivar MBU/52/B2 gave significant low tuber yields with May planting compared to other cultivars. 

Tuber yields at 12 months after planting showed that January planting gave significant (p<0.019) higher yields for both fresh and dry 

yields.  
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1. INTRODUCTION 

  

Cassava (Manihot esculenta Crantz) is one of the most important 

food crops in Africa (Kizito 2006) and a staple food for more than 

90 countries in the world (CGAIR 2014). Cassava sustains the 

lives of more than 800 million people in Africa, Latin America 

and Asia (Long 2017), It ranks second in terms of global 

production after maize (Howeler et al., 2013; CGIAR 2014) and is 

the second most important staple in terms of per capita calories 

consumed, first in terms of total fresh weight production (Nweke 

et al., 2002) and in terms of dry matter yield per hectare. A major 

reason for the popularity of cassava is the high starch content of its 

storage roots. Even though cassava is very valuable for more than 

800 million people, numerous constraints limit its potential 

productivity including biotic, abiotic stresses (Howeler et al., 

2013), and rapid postharvest physiological deterioration of the 

tuberous roots (Vanderschuran et al., 2014).  

Africa is the largest producer of cassava with Asia as the second 

largest and then followed by the Americans (FAO 2010). In 

Zimbabwe cassava is grown mainly in the Eastern Highlands in 

areas bordering Mozambique where it was introduced by the 

Portuguese (Jones 1959).   However, there is growing concern in 

cassava production in Semi-Arid regions in Zimbabwe because it 

can grow on relatively marginal soils and erratic rainfall 

conditions (Zaman 2018). It quickly adapts and integrates into the 

traditional farming systems, easy to cultivate and it is available all 

year round acting as a buffer crop against crop failures with a wide 

harvesting window which allows it to act as famine reserve and 

invaluable in managing labour schedules (Coulibaly et al., 2014). 

It also offers flexibility to resource-poor farmers because it serves 

as either subsistence or a cash crop (Stone Glenn 2002). There is a 

slow adoption in cassava production due to a dearth of knowledge 

about the processing of cassava, and fears of cyanide (CN) 

poisoning. Its potential toxicity is of great public health concern. 
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However, cassava can be processed and consumed without fear of 

poisoning. Farmers are reluctant to grow cassava because of lack 

of markets in Zimbabwe.  

Reduced yields due to poor tuberization of cassava are common 

with Zimbabwean cassava growers, especially in South-East parts 

of Lowveld. Farmers have limited knowledge about time of 

planting cassava as to improve tuberization. This study is justified 

by lack of knowledge on time of planting resulting in a decrease in 

cassava yields due to poor tuber formation. This research study is 

to benefit cassava growers leading to reduction of food shortage 

which is a major problem faced by Lowveld farmers due to 

unfavourable rainfall totals and patterns especially for the staple 

crops. Since cassava is a drought tolerant crop, problem of food 

shortage will be reduced. Thus, the objectives of the trial were to 

investigate the effect of planting time on yield performance of 

cassava tubers and to evaluate tuber formation under different 

times of planting cassava. 

2. MATERIALS AND METHODS 

The experiment was conducted at Chiredzi Research Station (21
0
S 

and 31
0
E) located in the South East Lowveld of Zimbabwe in 

Natural Region V at an altitude of 429 m a.s.l under irrigation. The 

mean annual rainfall is 500 mm with a seasonal range of 250-1000 

mm. The Natural Regions are a classification of the agricultural 

potential of the country from Natural Region 1, which represents 

the high altitude wet areas to Low altitude dry areas (Natural 

Region V) which receives low and erratic rainfall averaging 500 

mm per annum.  

 

Experimental procedure and treatments 

The trial was set up as a Randomized Complete Block Design 

(RCBD) with three replications. Land preparation was done by a 

tractor using a disc plough and ridges of 1 m apart were made by a 

tractor drown disc ridger. Four cultivars of cassava were used 

namely M 7; XM 6; MBU/52/B2 and TME 12. Three planting 

dates were used namely first week of January (mid-summer), first 

week of May (winter) and first week of September (early 

summer). Irrigation was applied at 120 mm cumulative pan 

evaporation. Mature cassava cuttings 20 cm long were used as 

planting materials planted at an angle (slanting).  

 

Crop establishment, Measurements and management 

Planting was done on top of the ridges, with two thirds of the 

cutting buried at an angle of 45
0
. Irrigation water was applied to 

field capacity at planting. At sprouting irrigation was also applied.  

Weeding was done using hand hoes. Records taken for 

measurements were days to 50% sprouting, plant heights at 3, 6, 9 

and 12 months after planting, number of plants at harvest, tuber 

diameter at 35; 49; 63; 77 and 91 days after planting (DAP), dry 

matter content, fresh yields per plot and tuber diameter at 12 

months after planting. A net plot of 20 m
2
 was used to determine 

yield. Scouting was done before spraying. Chemicals were used to 

spray against grass hoppers and mealy bugs. Cabaryl 85% WP 

(wettable powder) was used to spray against grass hoppers and 

acephate was used to control mealy bugs using knapsack sprayers. 

Genstat 14th edition was used for data analysis. Whenever there 

were significant differences between means, letters were used to 

separate means. 

3. RESULTS & DISCUSSION 

  

Mean tuber diameter and tuber yield in relation to month of 

planting 

Four cassava improved cultivars were evaluated for the best 

planting time in relation to their tuber formation, tuber 

development and ultimately tuber yield. Significant tuber 

diameters p<0.01 on time of planting (table 1) were observed on 

the 91
st
 day (January 9.17 mm; September 6.72 mm and May 4.29 

mm). This showed that January planting significantly influenced 

tuber development (p<0.01) in the first 91 days after planting 

(DAP). Alves (2002) reported that tuberous root development 

starts 2 months after planting, before maximum investment in leaf 

biomass. Chaweewan (2016) reported that photosynthates 

developed in the canopy are trans-located downwards and stored 

as starch within the large specialised storage root organs. This was 

pronounced in January planting probably because the plant senses  
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that winter season is fast approaching and therefore need for 

bulking of starch for storage during winter is imminent and a 

priority. This then increased the rate of tuber growth for January 

planting compared to May and September at 91
st
 DAP. In May 

planting (winter) cassava is slow in growth and bulking due to 

temperatures that goes below 17
o
C (Martin et al., 2018). In winter 

shoot development is dominant and appears to have priority over 

root growth Lian & Cock (1979) hence tuber formation was 

delayed. It was reported that a reduction in tuberous mass occurs 

shortly after the winter period when the new canopy was formed 

(Martin et al., 2018) further affecting the growth and development 

of the May planted tubers. The September planting could not 

develop tubers faster than the January planting possibly because 

during spring the vegetative growth is generally excessive due to 

rising temperatures and this is the time when plants develop more 

vegetative than their economic sink areas. All cultivars favoured 

January planting followed by September and lastly May planting. 

 

 

 

                                          

Table 1: Average tuber diameter of cultivars 

 Tuber diameter (mm) 

January 9.17
a 

May 4.29
c 

September 6.72
b 

Mean 6.72 

CV 22.6 

LSD 1.195 

SE 0.37 

P-value <0.001 

 

 

                                Table 2: Time of planting effect on tuber development (diameter mm) 

 35 days 49 days 63 days 77 days 91 days 

January 0.67
h
 2.25

gh
 7.18

de
 15.96

b
 19.8

a
 

May 0.68
h
 1.09

h
 2.34

gh
 5.5

ef
 11.9

c
 

September 1.03
h
 2.49

gh
 4.26

fg
 9.2

d
 16.7

b
 

Mean 0.79          1.94           4.59          10.22            16.13 

CV 22.6 

LSD 2.315 

SE 0.827 

P-value <0.001 
                                       Means in the same column with different letters superscript are significantly different (<0.05). 

Interactions occurred on days after planting and months when the 

crop was planted (table 2). January planting showed a steady 

increase in tuber diameter from 35 DAP to 77 DAP there after due 

to declining temperature tuber expansion reduced. May planting 

increased rate of growth from 77
th

 DAP to 91
st
 DAP when 

environmental temperatures were rising.  However, at 91 DAP 

January (19.8 mm) planted cassava significantly outperformed 

p<0.001May (11.9 mm) and September (16.7 mm) planting (Table 

2). 

No significant differences on tuber diameter on varieties at 35
th

 

day; 49
th

 day; 63
rd

 and 77
th

 DAP were observed (table 3). 

However, significant differences occurred at 91
st
 DAP with M7 

(18.5 mm) significantly outperformed XM 6 and TME 12 which 

had 15.6 mm and 14.36 mm respectively. This showed that M7 is 

fast growing. At 63 DAP some roots were observed which were 

thickening in diameter, marking morphologically the process of 

tuberization (Figueiredo et al., 2015). 

Yield of cassava was significantly higher p<0.001with January 

planting compared to May and September both fresh tubers and 

dry tubers at 12 MAP (table 4). Tuber sizes were significantly 

higher p<0.001 with January planting compared to May and 

September.  
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No significant differences were shown among varieties 

with January and September plantings (table 5). However, 

significant differences were shown with May planting 

p<0.013. MBU/52/B2 showed significantly lower yields in 

May compared to other varieties. This showed that 

MBU/52/B2 does not favour winter planting. Consequently 

dry tuber yield was significantly lower (p=0.019) for 

MBU/52/B2 for the September planted crop. De Souza and 

Long (2018) reported that a cultivar with higher tuber 

development has a higher biomass partitioning ability to its 

tuberous roots. Chipanga et al., (2019) reported that 

differences in yield among varieties of root and tuber crops 

were attributed to their genetic differences. This is the 

ability that was shown by variety M7. 

 

 

Table 3: Tuber diameter (mm) in relation to days after planting 

Variety 35 days after 

planting 

49 days after 

planting 

63 days after 

planting 

77 days after 

planting 

91 days after 

planting 

M7 0.78
f 

1.96
ef 

5.3
d 

10.47
c 

18.5
a 

MBU/52/B2 0.78
f 

1.83
ef 

3.9
de 

9.06
c 

15.9
ab 

XM 6 0.81
f 

1.99
ef 

5.0
d 

11.47
c 

15.6
b 

TME 12 0.79
f 

1.99
ef 

4.1
de 

9.78
c 

14.36
b 

Mean 0.79 1.94 4.6 10.2 16.1 

CV 22.6 

LSD 2.67 

SE 2.86 

P-value <0.001 
     Means in the same column with different letters superscript are significantly different (<0.05). 

 

 

Table 4: Tuber diameter, fresh and dry tuber yield (t/ha) at 12 MAP 

 Tuber diameter (mm) Fresh tuber yield t/ha Dry tuber yield t/ha 

January 51.78
a
 29.66 

a
 10.564 

a
 

May 41.16
b
 12.67 

c
 4.357 

c 

September 44.83
b
 25.28 

b
 8.90

b
 

Mean 45.9 22.5 8.09 

CV% 12.7 22.5 23.8 

LSD 04.84 4.22 1.6 

SE 5.8 5.07 1.92 

P-value <0.001 <0.001 <0.001 
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Table 5: Tuber yield of January, May and September planted cassava varieties at 12 months after planting 

 January September May January September May 

Clone Fresh 

yield t/ha 

Fresh yield 

t/ha 

Fresh yield 

t/ha 

Dry yield 

t/ha 

Dry yield 

t/ha 

Dry yield 

t/ha 

M 7 35.4 28.6 11.3
a
 12.7 10.7 4.58

a
 

MBU/52/B2 21.0 15.8 8.0
b
 7.5 5.8 3.08

b
 

XM 6 31.6 25.0 11.5
a
 11.5 8.9 4.55

a
 

TME 12 32.5 21.4 12.8
a
 11.2 7.9 4.67

a
 

Mean 30.1 22.7 10.9 10.7 8.3 4.2 

LSD 16.0 10.3 2.42 5.8 3.7 0.957 

CV % 26.6 22.7 11.1 24.6 22.3 11.3 

SE 8.0 5.16 1.21 2.64 1.85 0.479 

P-value 0.24 0.097 0.013 0.192 0.082 0.019 
Means in the same column with different letters superscript are significantly different (<0.05). 

 

 

 

4. CONCLUSIONS 
All the varieties except MBU/52/B2 showed high dry 

matter at 12 months. MBU/52/B2 is not a good 

variety for May planting. M7 is the variety that 

favours January and September planting. 

Tuberization and tuber development was slowest in 

May planted cassava. MBU/52/B2 is not a good 

variety to plant in September. Ultimate yield was 

affected significantly by planting in January 

compared to May and September. Cassava can be 

planted in January (mid-season) after farmers have 

planted their priority crops as a way of giving 

preference to establishing their main crops. Tuber 

formation starts 63 days after planting in January and 

September planting (summer) and 77 days after 

planting in May planting (winter). Cassava can be 

planted any time between September and January for 

high yields. M7, XM 6 and TME 12 are the varieties 

that can be planted in September and January. 

Farmers who harvest and plant in May would 

experience a low tuber yields from their crops. 
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