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PERFORMANCE OF CASSAVA IN RELATION TO TIME OF PLANTING 
AND HARVESTING 

F.O.C. EZEDINMA, D.G. IBE, AND A.I. ONWUCHURUBA 

CROP SCIENCE DEPARTMENT, UNIVERSITY OF NIGERIA, NSUKKA, NIGERIA 

Growth and yield of cassava at different times of planting and harvesting were studied in replicated 
trials at Nsukla, Nigeria. In the first experiment, cassava planted on 14 September 1973 was harvested at 
fortnightly intervals beginning at 9 months until 13 months after planting. Yields of stakes and 
commercial roots showed significant increases up to the eighth harvesting at about 12 months and 
declined thereafter. In the second experiment, planting was done every fortnight beginning 6 June and 
ending 9 October, 1974. A third experiment investigated the period 13 August-15 October in weekly 
plantings. All the plants of the second and third experiments were harvested at 12 months after planting 
and the yields of roots, stems, stump (old stalk), and number of leaves at harvest were compared. The 
highest weight of roots was obtained from the June, late July to early September plantings, and the 
number of roots followed similar trends. Stump weights were highest from the June and late August to 
September plantings. The reduction in number of roots was not significant. Significantly higher 
dry-matter yields were obtained from the September plantings - a finding that suggests the best time to 
plant cassava is during the late rather than the early cropping season. The results are discussed in relation 
to ambient weather conditions during the experimental period. 

Essais comparés effectués à Nsukka, 6°52" de lat.N sur la croissance du manioc et son rendement 
planté et récolté à différentes dates. Pour la première expérience, du manioc planté le 14 septembre 1973 
a été récolté de 9 à 13 mois plus tard à des intervalles de 15 jours. Les rendements en tiges et racines 
commerciales ont progressé jusqu'à la huitième récolte, soit à peu près 12 mois après la plantation pour 
décliner par la suite. Pour la seconde expérience, le manioc a été planté tous les quinze jours du 6juin au 
9octobre 1974. Une troisième expérience portait sur les plantations effectuées toutes les semaines du 13 
août au 15 octobre. Dans les deux derniers cas, les récoltes ont été effectuées 12 mois après la plantation 
et les racines, le tronc, les souches et les tiges ainsi que le nombre de feuilles au moment de ¡a récolte ont 
été comparés. Le plus grand nombre de racines et les plus gros tubercules provenaient des semis effectués 
en juin, fin juillet et début septembre. Et ce sont les plantations faites en juin, fin août et septembre qui 
ont donné les souches les plus considérables mais le nombre de racines était à peu près égal au précédent. 
Le rendement en matières sèches a été considérablement plus élevé chez les plantes semées en 
septembre, ce qui permet d'avancer que la période optimale de plantations se situe à la fin plutôt qu'au 
début de la saison de culture. Les résultats sont étudiés par rapport aux conditions atmosphériques 
prévalant au moment de l'expérience. 

The time of planting or harvesting cassava is not 
usually considered critical on upland areas where 
groundwater does not present root-rot problems. 
However, where cassava is allowed to remain in the 
soil for too long, it may interfere with effective use 
of land for intensive crop production. This problem 
is particularly important in areas of high population 
density like in parts of southeastern Nigeria. 

In a cropping sequence in which cassava is 
followed by another rainfed crop without an inter- 
vening fallow, the time of planting and harvesting 
should be adjusted to accommodate the following 
crop during the conventional growing season. Cas- 
saya can grow through the dry season without 
necessarily requiring irrigation. Additionally, cas- 
saya can be planted at almost any time during the 
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growing season between March and October with 
equally successful establishment. However, some 
reports suggest that cassava planted during the long 
days between May and July tends to yield less than 
it does at other planting dates. The Centro Interna- 
cional de Agricultura Tropical (CIAT 1974) 
reported that the highest yields of fresh roots were 
recorded in AprilJuly plantings, but the percen- 
tage starch was lowest in the April planting and 
increased steadily until the NovemberJanuary 
plantings. The plantings in NovemberFebruary 
were irrigated. Usually, farmers interplant cassava 
during the later part of the rainy season because the 
closed canopy from it suppresses the growth of 
other crops or because farmers are least pressed 
during this time by other operations on the farm 



(Okigbo 1971). However, the increasing interest in 
cassava as a convenient farm crop has initiated a 
shift in the planting date from the second to the first 
half of the cropping season, with some plantings as 
early as March or April. 

In a series of three-weekly plantings between 23 
April and 29 October at Nsukka, Nigeria, Okigbo 
(1971) observed no significant correlation between 
yields of storage roots and time of planting. Higher 
yields of storage roots were obtained from plantings 
between 27 August and 8 October than from early 
or midseason plantings between 23 April and 25 

June. He attributed the lower yields obtained from 
the early through midseason plantings to defective 
bulking due to long days that prevailed during the 
first 3 months after planting. Day lengths greater 
than 12 h have been shown to reduce root bulking 
in cassava (Bolhuis 1966; Mogilner et al. 1967; 
CIAT 1972, 1973) and the duration of day length at 
Nsukka, excluding civil twilight hours, is usually 
greater than 12 h between April and August. 

Beck (1960) noted that, in cassava, all storage 
roots are formed within 6 months, and subsequent 
increases in yield derive from accumulation of dry 
matter in the roots. CIAT (1973) indicated that the 
number of cassava roots with capacity to thicken 
(storage roots) is fixed within the first 3 months and 
that increases in root dry matter proceed rapidly up 
to 8 months after planting and thereafter slowly for 
the rest of the growth period. Balakrishnan and 
Sundararaj (1967) concluded that the best time to 
harvest cassava was between 12 and 12.5 months 
after planting and that roots harvested earlier or 
later than this were inferior in quality. Thus, the 
best combination of quantity and quality yields may 
be expected at about 12 months after planting. 
CIAT (1973) further indicated that harvest index 
increased up to 8 months after planting and there- 
after remained constant a fact suggesting that 
root and stem growth proceed at the same rate. 

If the number of storage roots is fixed within the 

Table 1. Yields of old stalk and storage roots of cassava planted 14 September 1973 in relation to time of 
harvesting. 

* = significant at 5% level of probability; ** = significant at 1% level. 
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first 3 months, the yield of cassava probably 
depends more upon the extent of assimilation and 
assimilate accumulation in these roots than on 
numbers of roots. Assimilation, in turn, depends, 
among other things, on the extent of the assimilat- 
ing surface and the amount of isolation. 

This paper reports the results of further experi- 
ments on the performance of cassava in late-season 
cropping. The objective of the experiments was to 
rationalize the planting sequence in the intensively 
fanned areas of southeastern Nigeria. 

MATERIALS AND METHODS 

We conducted three experiments at Nsukka, 
Nigeria, to determine the optimum times of har- 
vesting and planting and to evaluate the effects of 
different times on the yield and the general perfor- 
mance of cassava. 

In the first experiment, 22.5-cm cassava stakes 
of the cultivar Congo (Panya 48086) were planted 1 

m apart along ridges I m apart on 14 September 
1973. We constructed cross ridges to check runoff. 
The experimental design was a randomized com- 
plete block with four replications, in which 10 

fortnightly harvesting intervals were located at 
random within each replicate. Each plot measured 6 

X 10 m. Routine weeding operations and general 
cultural maintenance were carried out as necessary. 
NPK fertilizer (15:15:15) was applied at the rate of 
450 kg/ha at 1 month after planting. There were 10 

fortnightly harvests from the 9th through the 13th 
month after planting. The sample size was 20 
stands per plot taken from the four inner rows 4 X 5 

m. 
In a second experiment, 10 forùghtly planting 

dates from 6 June through 9 October 1974 were 
investigated in a randomized complete block design 
with four replications. Plot size and cultural treat- 
ments were similar to those in the first experiment, 

Yield 

Age at harvesting (months after planting) Standard 
error 
(±)a 9 9.5 10 10.5 II 11.5 12 12.5 13 13.5 

Dry wt. of old stalk 
(t/ha) 1.08 1.05 1.25 1.53 1.50 1.59 1.73 1.76 1.62 1.66 0.13* 

Dry weight of storage 
roots (t/ha) 2.41 2.89 3.69 4.88 5.53 5.65 7.42 7.34 6.90 6.92 0.8 1* 

Dry matter (%) content 
of roots 31.3 31.6 32.3 32.6 39.8 41.2 39.6 42.2 44.9 41.3 2.25** 



Table 2. Effects of time of planting on the yield of cassava harvested at l2 months after planting. 

and harvesting was done at 12 months after plant- 
ing. Number and fresh weight of roots; height, 
weight, and number of stems; and weight of stumps 
(old stalk) were recorded for each plant at harvest. 
We used a 10% sample of each plot's harvest to 
determine the dry weight of roots and stems sepa- 

rately. 
In a third experiment, the late cropping season 

from mid-August to mid-October 1975 was investi- 
gated more closely at weekly plantings. The same 
experimental design, plot size, and cultural prac- 
tices were maintained, and each planting was har- 

vested 12 months later. The same set of observa- 
tions were taken as in the second experiment. 

All the data collected were analyzed statistically, 
and some of these were related to parameters of the 
weather at certain periods of growth of the crops. 

RESULTS AND DISCUSSION 

The yield of storage roots increased steadily up 
to the 12th month and, thereafter, leveled off 
(Table 1). Similar increases were also observed in 

the old stalks, which, like the storage roots, 
attained the highest values at about 12 months. This 
finding suggests that stumps can provide alternative 
sink for assimilates up to 12 months after planting. 
Although the dry weight of the storage roots 
increased rapidly between the 11th and 12th months 
after planting, there was no further increase sub- 

sequently. Thus, the best time to harvest cassava 
appears to be between 11 and 12 months after 

NS = not significant; * = significant at 5% level of probability; significant at 1% level; ° = signhticant at 0. 1% level; NA 

not analyzed statislically. 
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planting. Balakrishnan and Sundararaj (1967) indi- 

cated that cassava harvested before or after 
12-12.5 months after planting tended to be inferior 
in quality. However, we did not investigate the 
quality aspects of cassava yield. 

Although cassava could be left in the soil and 
harvested as required, it would appear that once- 
over har%esting at about 12 months would be ideal 
in situations where the roots are required for pro- 
cessing. 

Earlier results from time-of-planting studies at 

Nsukka (Okigbo 1971) showed that cassava planted 
later than June produced higher yields of storage 
roots than did that from earlier plantings. In our 
study, June-October was investigated in greater 
detail through fortnightly plantings beginning 6 

June and ending 9 October 1974 (Table 2). 

The yields of fresh storage roots did not differ 
significantly for any of the planting dates. The 
dry-matter yields, however, did, being highest 
from the 11 September planting and least from the 6 
June planting. The average dry-matter yield for the 
months was lowest in June (4.4 t), increased 
steadily through July (6.9 t) and August (7.8 t), 
peaked in September (8.5 t), and declined in 

October (5.9 t). These results agree with earlier 
reports (CIAT 1974) that, although high fresh root 
yields may be obtained from early plantings 
(April-June), the dry matter and starch contents 
are lowest from April plantings but increase stead- 
ily until November-February when the dry-season 
plantings were irrigated. In our study, where no 

Mean 

Dated planted 
Standard 

error 
(±)a June 

6 
June 

19 

July 
3 

July 
17 

July 
31 

Aug 
14 

Aug 
28 

Sept 
II 

Sept 
25 

Oct 
9 

Height of plants (m) 2.25 2.04 1.83 1.08 2.06 2.08 2.24 2.16 1.92 1.99 0.08* 

Stems/plot 35 34 35 34 31 33 29 26 22 22 l.98** 

Stems/plant 1.8 1.7 1.8 1.7 1.5 1.7 1.5 1.3 1.1 1.1 0.99** 

Leaves/plant 75 71 74 106 89 111 118 115 89 87 9.64*5 

Stems (kg/plot) 14.5 12.5 12.2 11.8 11.1 11.3 11.0 10.3 6.3 5.4 l.l5*** 

Stems (t/ha) 7.2 6.3 6.1 5.9 5.6 5.7 5.5 5.2 3.2 2.7 0.5*** 

Old stalks (kg/plot) 2.3 2.0 1.8 2.1 1.7 1.6 1.9 1.8 1.3 1.4 0.14*** 

Old stalks (t/ha) 1.2 1.0 0.9 1.1 0.9 0.8 1.0 0.9 0.7 0.7 0.07*5* 

Roots/plot 175 187 191 222 170 198 180 209 129 146 10.805*5 

Storage roots/plot 67 60 36 55 39 43 56 65 31 44 3.56** 

Storage roots (t/ha) 16.3 15.8 11.6 14.9 14.2 14.0 15.5 16.5 14.4 10.5 1.33 NS 

Dry weight storage roots 
(t/ha) 4.4 6.0 6.2 7.2 7.3 8.1 7.5 9.2 7.7 5.9 0.98 

Top - root ratio 1.27 1.00 1.14 1.15 1.11 1.14 1.18 0.88 0.67 0.80 NA 



Table 3. Observations on yields of cassava planted at weekly intervals during the late cropping season.a 

significant at 5% level; ** = significant al 1% level. 

irrigation was used, the yield declined in October - an indication that water shortage curtails dry- 
matter accumulation. 

The number and fresh weight of stems were 
highest in June and July and least in late September 
and October plantings. Similarly, the weight of old 
stalks tended to decrease from June to October 
plantings, whereas more foliage was retained by 
crops planted from July to October than by those 
planted in June. Whereas September and early 
October plantings had top : root ratios of 0.78 and 
0.80, respectively, the ratios for June, July, and 
August were 1.13, 1.13, and 1.16. Similarly, the 
harvest indices were higher in September (57%) 
and October (56%) and lower in August (46%) and 
June-July (47%). The results further suggest that 
planting in June and July tends to produce high 
yields of skeletal tissues, particularly stumps, at the 
expense of root bulking. 

Although yields of storage roots were positively 
and significantly correlated with yields of stems 
(r=0.6914) and stumps (r=0.6896), the low values 
of these correlations support the view that excessive 
growth and development of stems and stumps may 
severely limit the bulking of storage roots. Coupled 
with the higher top root ratios observed in June 
and July plantings, the results of this study confirm 
earlier reports (Okigbo 1971; CIAT 1974) that it is 
preferable to plant cassava later than June, prefera- 
bly, in September. Planting in September permits 
an early crop to be harvested or otherwise attain 
maturity before the cassava is introduced in a relay 
planting or modified mixed cropping. 

The dry weight of roots was positively and 
significantly correlated with insolation received by 
the crop between 3 and 9 months (r=0.6373), 
although a stronger influence appeared to exist 
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between 3 and 6 months (r=0.7554) than at other 
3-monthly periods. The negative relationship 
observed at 9-12 months (r=-0.4742) suggests 
that during that period cassava does not actively 
bulk further reserves in the roots and may in fact be 
drawing on the root reserves to maintain the well- 
developed stems and other skeletal tissues. 

There was a small positive correlation 
(r=0.2844) between rainfall received at 0-3 
months and final dry-weight yields of storage roots. 
This could be attributed to the effect of moisture on 
survival and early establishment of stakes. A simi- 
lar relationship at 6-9 months (r=O. 1456) could be 
ascribed to the needs of the crop for active bulking 
of the roots at this stage. During the earlier 3-month 
periods, when the crop was in active vegetative 

Table 4. Sperman's coefficient of rank correlation 
between yields and some yield components. 

NS = not significant; * = significant at 5% level of probabili- 
ty; ** = significant at 1% level. 

Roots 
(total! 
plot) 

Roots 
(kg! 
plot) 

Commercial 
roots 

(total! 
plot) 

Commercial 
roots 

(% of total 
weight) 

Commercial 
roots 

(kg!root) 

Commercial 
roots 

(% dry 
matter) 

Old 
stalk 
(kg! 
plot) 

13 Aug 506 38.1 104 82.0 0.29 33 4.8 
20 Aug 505 33.4 93 78.7 0.31 34 4.5 
27 Aug 444 38.9 99 98.5 0.39 33 4.2 

3 Sep 417 38.6 97 95.4 0.38 37 4.2 
10 Sep 379 44.1 101 96.1 0.42 39 4.6 
17 Sep 384 46.3 109 95.1 0.39 40 4.3 
24 Sep 405 41.3 102 96.2 0.39 36 4.3 

2 Oct 438 40.6 92 95.7 0.43 37 3.3 
8 Oct 425 32.3 79 94.5 0.39 36 3.2 

15 Oct 413 31.8 80 93.4 0.38 40 3.9 
SE± 49.01 4.83 8.20* 3.46** 0.03** 6.77 1.44 

Component 

Rank 
correlation 

(rS)a 

Yield of commercial roots 
vs total roots recovered _0.6363* 2.335 

Yield of commercial roots 
vs number of commercial 
roots +0.7484*5 3.374 

Average weight of 
commercial roots 
vs total roots recovered 

-0.3576 NS 1.180 

Yield of commercial roots 
vs percentage dry weight 
of commercial roots +0.3697 NS 1.105 



growth, rainfall tended to be negatively correlated 
with dry weight of roots. These findings suggest 
that cassava is not a moisture-loving crop but will 
require moderate amounts of rainfall during most 
stages of its growth, particularly during the periods 
when it is storing starch in the roots and is rapidly 
bulking. CIAT (1973) reported that the rate of 
dry-matter accumulation in the storage roots was 
rapid between 3 and 8 months and, thereafter, 
proceeded at reduced rates until harvest. This 
suggests that limitations to yield are most pro- 
nounced when growing conditions with respect to 
rainfall and insolation are poor during this stage of 
development. 

The late cropping season, though generally con- 
ducive to high yields of cassava, nevertheless 
exhibited small variations that, in some instances, 
resulted in significant differences in the perfor- 
mance of the crop (Table 3). 

An analysis of ranked observations clearly indi- 
cated that the best time to plant cassava lies 
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between the last week of August and the first week 
of October. 

Our results (Table 4) showed that weight and 
number of commercial roots are positively and 
significantly related, but the relationship with total 
roots is negative and significant also. Similarly, the 
average weight of commercial roots is negatively, 
but not significantly, correlated with total roots 
produced. 

These results showed that, although early-season 
plantings encourage vigorous growth, the effective 
yields of the crop are usually lower than in late-sea- 
son plantings. Thus, there is very little advantage in 

extra-early planting of cassava in the Nsukka area. 
It is, however, relevant that farmers in this area 
usually plant cassava as a late crop, and, in some 
instances, planting is continued until early 
November. Cassava requires some moisture to 
establish properly, and the late rains in September 
and October usually provide sufficient moisture for 
its establishment. 




