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Summary 
This study explored how sowing dates impact development, phenology, and yield of sesame, an important oilseed crop with 

substantial nutritional, economic, and livelihood value to Zimbabwe’s smallholder farmers. The study addresses the persistent issue 
of low sesame productivity, a problem driven by erratic rainfall patterns from climate change and a shortage of agronomic advice 
on optimal planting times. Our field study was conducted in Chiundura Communal Area, using a 3 × 2 factorial arrangement in a 
Randomized Complete Block Design. The study compared three planting dates (late October, late November, and late December) 
across two local landraces, Black and White seeded. Results clearly demonstrated that planting date was the most significant fac-
tor (p < 0.05) affecting all growth and yield metrics; differences between the two landrace were negligible. Sowing early in late 
October produced the most favorable results, yielding the tallest plants, the quickest time to flowering and maturity, and the highest 
yields (893.3 kg/ha for Black and 898.0 kg/ha for White sesame). Conversely, later plantings resulted in extended phonological dura-
tions, reduced seed weight, and dramatic yield declines of up to 50%. These outcomes are explained by crops facing diminishing soil 
moisture levels and exposure to suboptimal temperatures during the critical reproductive stages, which constrained flowering and 
seed filling. The distinctive contribution of the study lies in providing statistically validated, local evidence for an optimal sesame 
planting window. Our practical, climate-smart recommendation is to sow sesame by the end of October to maximize yields, build 
resilience to climate variability, and strengthen the crop’s economic success in marginal agro-ecosystems.
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1. Introduction
One of the oldest domesticated oil crops in the world is sesame (Sesamum indicum L.), 

which archeological evidence data dates back to more than 5,500 years ago [1]. It still enjoys 
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great agronomic, nutritional, and economic values in the tropical and subtropical areas, due to 
its exceptional ability to adapt to drought-prone conditions, and its adaptability to be grown 
under low-input systems [2–4]. The crop is well known as a climate smart crop [5, 6] since it 
is resistant to heat stress, able to work well in marginalized soils and may well be incorporated 
into climate smart agricultural systems to help in enhancing sustainability and resilience of 
the smallholder farmer.

The nutritional profile of sesame seeds is characterized by the elevated oil (50–60%) 
and protein (18–25%) contents [7] and high levels of such minerals as calcium, phospho-
rus and iron [8, 9], natural antioxidants like sesamin and sesamol [10]. These features ren-
der sesame a valuable crop in human diet [11] as well as find use in pharmaceuticals, health 
foods and cosmetics thereby making it a commercially viable and cash crop with increased 
international demand. Sesame can be used in a dual manner in sub-Saharan Africa as both 
a subsistence crop and an export product that is highly valued to diversify the economy. It 
provides a cheap point of entry into commercial agriculture to many smallholder farmers 
since it requires fewer inputs to give competitive returns against staple cereals like maize  
and sorghum.

However, in spite of these strengths, the production of sesame in Zimbabwe is un-
derdeveloped due to unpredictability in climatic conditions, paucity of research and lack of 
uniformity in agronomic processes. The unpredictable nature of rainfall and its abrupt end, 
together with the use of outdated recommendations about planting between the middle of De-
cember and February have also led to the frequent failure of crops and failure in yields. In this 
case, the germination rate will decrease [12], the growth of plants will be slowed down [13]. 
Moreover, poor knowledge of farmers on the best time to plant, how to manage the soil fer-
tility and the pests further increases inefficiency in production. The problems are magnified 
by low market connections, variable price volatility, and competition by food security crops, 
none of which augurs well in the potential of sesame to transform agricultural practices to  
sustainable levels.

The planting date is one of the most important factors that define the performance 
of sesame and affect the development of phenological, biomass accumulation, and reproduc-
tive success. Research in other areas has identified that early planting can be used to realize 
more out of the available soil moisture, vegetative growth, and production of more capsules 
and achieve better yields [14–16]. On the other hand, late sowing reduces the duration of 
growth cycle, exposes plants to terminal drought and decreases the amount and quality of 
seeds [17, 18]. Nevertheless, even with increased attention to climate adaptation and resilience, 
Zimbabwe does not have data at the local level on the optimization of planting of sesame in the 
different agroecological zones [19].

The research thus aims at establishing the impact of different planting dates on the 
growth and yield performance of Sesamum indicum when under Zimbabwe field conditions. 
The study aims at developing evidence-based solutions to boost climate-resilient and sus-
tainable sesame production, the livelihoods of smallholder farmers, and the role of the crop 
in the national food security and climate-resilient crops production. This study, by filling in 
the available knowledge gap, will help make traditional forms of farming consistent with the 
current, adaptive approaches that are needed to make agricultural systems resilient and market 
focused.

2. Materials and methods
2. 1. Study site description
The experiment was done in Chiundura communal area in the Midlands Province of 

Zimbabwe. The area is characterized by hot, dry weather with average annual rainfall of 
600 mm per year that impairs the production of several crops. It has altitude of 1282 m above 
sea level and mean temperature ranges of 18–24°C. The physiochemical properties of the soil 
at the experimental site are characteristic as shown in Table 1. 
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Table 1
Physiochemical properties of the soil at the experimental site

Parameter Status 
Soil Clay loam
EC 0.14–0.68 dS∙m−1

pH 7.24–7.75
Calcareous [CaC03] 9.5%

Organic content 0.62–0.86%
Total N content 0.03–0.06%

Available P 6.8–9.2 mg∙kg−1

Extractable K 60–110 mg∙kg−1

2. 2. Experimental design and treatments
The experimental design used was a 2x3 factorial treatment structure arranged in a random-

ized complete block design (RCBD) and replicated three times. Two sesame landrace varieties (V) 
were investigated against three planting dates (D) as shown in Table 2. 

Table 2 
Description of experimental treatments used

Factors Description
Planting date (D)

D1 31 October planting
D2 30 November planting
D3 31 December planting

Sesame variety (V)
Vwhite White landrace sesame variety 
Vblack Black landrace sesame variety

2. 3. Experimental procedure
The experimental units were 5 m long and 3.2 m wide. In the treatment plots, there were 

8 rows of plants with an interrow spacing of 0.4 meters. Preparation of land was done by plowing 
then a garden rake was used to create finely aggregated soil surface in the areas where a plant was 
to be planted. To assure uniformity in all treatment plots, Compound D fertilizer (N7-P14-K7) was 
applied uniformly to all treatment plots prior to the raking procedure at the rate of 200 kg/ha and 
then worked into the soil during the raking process. Planting lines were carefully laid out on the 
basis of a stake and string system. The rate of seeding used was 3 kg/ha. There was later nutrient 
supplementing as topdressing with nitrogen (34.5% N) in two applications; one at 3 weeks after 
emergence of 50 kg/ha and another at six weeks. Manual weed control was done by the use of hoes 
so that the plots would not have any serious weed competition during crop cycle. The experimental 
period did not have any economically significant pest or disease infestations.

2. 4. Data collection 
For each treatment, data were collected from 10 plants methodically chosen from the 8 cen-

tral rows. Measurements of growth parameters were done in the fresh biomass:
1. Final plant height. It was taken just before harvesting the measurement was taken using a 

ruler. This was measured from the base to the tip of the plant.
2. Pod clearance. It was obtained prior to harvesting before drying and threshing. A ruler 

was used to measure pod clearance of the tagged plans per plot.
3. Days to 50% flowering. A given stage was registered when observable 50% of the crop 

was in flower and the day in terms of number of days from planting was noted.
4. Days to physiological maturity. Days from planting were registered when the plant leaves, 

stems, and capsules begin to turn yellow and the lower leaves of the plant start shedding.
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5. Number of seeds capsule-1. At maturity, the capsules from the randomly selected plants 
were threshed and number of seeds in each capsule was counted and averaged. 

6. Seed weight per capsule-1. A total of 20 capsules were taken and threshed to obtain seed. 
Average seed weight was obtained by dividing the weight obtained from the 20 capsules by 20 to 
get seed weight per capsule.

7. Biological yield. At maturity, the sesame crop in each plot was harvested; weighed and 
biological yield was converted to kg/ha.

8. Harvest index. Harvest index is the ratio between seed yield and biological yield. Harvest 
index (%) was calculated by the following formula

		          ( ) ( )
( )

Seed yield kg/ha
Harvest index  100.

Biological yield kg/ha
HI = × 		  (1)

9. Yield. The weight was obtained after harvesting when the crop has been dried, threshed 
and weighed in grams per plot and then converted to express in tons per hectare.

2. 5. Data analysis
Data collected was subjected to analysis of variance (ANOVA) using GenStat statistical 

package version 18 while the mean separation was carried out using the least significant differ-
ence (LSD) technique at 5% significant level.

3. Results
3. 1. Effect of planting date and variety on plant height
The interaction between D and V was not statistically significant (p > 0.05). However, an 

analysis of the data revealed that planting dates had a significant impact on plant height (p < 0.05), 
as detailed in Table 3. Specifically, delaying the crop’s planting time led to a reduction in plant 
height. The latest planting date (D3) yielded the shortest plants, measuring 47.47 cm. The variety 
employed, in contrast, did not demonstrate any significant effect on plant height.

Table 3
Plant height, pod clearance, days to 50% flowering and physiological maturity as affected by planting date 
and variety

Treatment Height (cm) Pod clearance (cm) 50% flowering (days) Physiological maturity (days)
Date (D)

D1 64.23c 10.38c 45.67a 92.00a

D2 55.43b 8.52b 54.00b 116.67b

D3 47.47a 5.52a 57.83c 124.83c

LSD0.05 2.182 0.547 1.389 4.966
Variety (V)

Vblack 55.79z 8.21z 52.78z 112.67z

Vwhite 55.63z 8.07z 52.22z 109.67z

Mean 55.71 8.14 52.50 111.17
LSD0.05 1.782 0.447 1.135 4.054

CV% 3.0 5.2 2.1 3.5

Interactions
D*V ns ns ns Ns

Note: ns denotes non-statistical significance.

3. 2. Effect of planting date and variety on pod clearance
Analysis shows that the timing of planting was an important factor influencing pod clear-

ance (p < 0.05). In contrast, neither the specific sesame variety chosen (p > 0.05) nor the interaction 
between D and V had a significant effect on this measurement. Sowing at the earliest date produced 
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the greatest pod clearance for both the Vblack (10.47 cm) and Vwhite (10.30 cm) varieties, a result that 
was statistically significant (p < 0.05) compared to other timings. Conversely, delaying planting to 
the final date yielded the lowest pod clearance observed across all landraces (Table 3).

3. 3. Effect of planting date and variety on number of days to 50% flowering
The findings show that the time it took for sesame to reach 50% flowering was significantly 

affected by its establishment date (p < 0.05), but not by the specific variety used (p > 0.05). The 
study also found no evidence that the effect of the planting date depended on the variety, as their 
interaction was not significant (p > 0.05). Furthermore, plants established earliest (D1) flowered the 
quickest, whereas those established last (D3) took the longest, requiring up to 57.83 days to reach 
this stage (Table 3).

3. 4. Effect of planting date and variety on number of days to physiological maturity
The analysis shows that crop establishment date (D) and variety (V) influenced the time to 

physiological maturity independently, with no significant interaction effect between them (p > 0.05). 
The establishment date was the primary driver of this outcome but variety, on its own, had no dis-
cernible impact on the maturation timeline (p > 0.05). Notably, crops planted at the latest date took 
the longest to mature (124.83 days). In contrast, the earliest planting (D1) significantly shortened 
this period to 92.00 days (p < 0.05) (Table 3).

3. 5. Effect of planting date and variety on Seed capsule-1

The analysis found no significant interaction between D × V in determining the number 
of seeds per capsule (p > 0.05). However, when looking at each factor on its own, planting date 
was key influence on seed count (p < 0.05), while the specific plant variety was not (p > 0.05). 
Planting earlier proved to be most effective with the first planting date (D1) yielding an average 
of 64.23 seeds per capsule. In contrast, later plantings (D2 and D3) registered significantly fewer 
seeds at 55.43 and 47.47, respectively, both falling below the overall study average of 55.71 seeds 
per capsule (Table 4).

Table 4 
Seeds capsule-1, seed weight (g), biological yield (kg/ha) and harvest index (%) as affected by planting date 
and variety

Treatment Seeds capsule-1 Seed weight (g) Biological yield (kg/ha) Harvest index (%)
Date (D)

D1 64.23c 10.38c 2875c 30.99c

D2 55.43b 8.52b 2604b 24.08b

D3 47.47a 5.52a 2308a 19.99a

LSD0.05 2.182 0.547 81.8 1.961
Variety (V)

Vblack 55.79z 8.21z 2597z 24.42z

Vwhite 55.63z 8.07z 2594z 25.61z

Mean 55.71 8.14 2596 25.02
LSD0.05 1.782 0.447 66.8 1.601

CV% 3.0 5.2 2.4 6.1
Interactions

D*V Ns Ns Ns Ns

Note: ns denotes non-statistical significance.

3. 6. Effect of planting date and variety on 1000 seed weight
Analysis shows no significant interaction between D × V regarding their combined effect 

on seed weight (p > 0.05). However, planting date by itself was a key determinant of 1000-seed 
weight (p < 0.05). The earliest sowing date (D1) resulted in the heaviest seeds at 10.38 g, and re-
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corded a consistent decrease in weight as planting was delayed. Conversely, the specific variety 
chosen did not significantly influence seed weight (p > 0.05), implying that all varieties performed 
similarly in this regard across the different planting times (Table 4).

3. 7. Effect of planting date and variety on biological yield
Statistical analysis shows no significant interaction between D × V in their effect on biologi-

cal yield (p > 0.05) (Table 4). However, the planting date itself was a significant factor influencing 
sesame total biomass (p < 0.05). The choice of variety, on the other hand, did not significantly alter 
the yield (p > 0.05). The advantage of early sowing was clear with crops established at the begin-
ning of the season producing considerably a higher biological yield. The landrace Vwhite and Vblack 
achieved 2,894 kg/ha and 2,856 kg/ha respectively, considerably more than the yield from the latest 
plantings, which fell to just 2,308 kg/ha.

3. 8. Effect of planting date and variety on harvest index
The harvest index was significantly influenced by the planting date (p < 0.05), but not by 

the sesame variety (p > 0.05). The analysis results show a no significant interaction between these 
two variables (p > 0.05). The initial planting date (D1) proved optimal, achieving the highest har-
vest index values for both Vblack (31.10%) and Vwhite (30.87%) landraces. In sharp contrast, the final 
planting date (D3) produced the lowest recorded indices, which were 19.03% and 20.94% for Vblack 
and Vwhite, respectively (Table 4).

3. 9. Effect of planting date and variety on final yield of sesame
These results indicate that planting date significantly influenced sesame seed yield, with 

its effect being consistent across both landraces tested (Fig. 1). The earliest planting (D1) generat-
ed the highest yields for Vblack (888.3 kg/ha) and Vwhite (893.3 kg/ha). Delayed planting to the final 
date, however, substantially reduced yields to 445.7 kg/ha and 476.7 kg/ha, respectively. Analysis 
showed no combined effect of planting date and variety, and the mean yields of the Vblack and Vwhite 
varieties were statistically comparable (p > 0.05).
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Fig. 1. Yield of sesame as affected by planting date and variety

4. Discussion 
Out of all the sources of impact, the outcomes of the research clearly show that the planting 

date is the number one determinant of sesame performance. Only this variable controlled the de-
velopment of the plant (the phenological growth and accumulation of biomass and final yield). On 
the other hand, the decision between the Vblack and Vwhite local landrace varieties did not generate 
any statistically significant differences in these results. This finding is further reinforced by the 
fact that there was no significant interaction effect meaning that both varieties responded equal-
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ly when there was a change in the planting schedules. Our result provides evidence in favour of 
the hypothesis of [20] that the genetic foundation of important agronomic characteristics of many 
African sesame landraces can be constrained, perhaps due to convergent evolution in response to 
similar environments.

The effect of sowing date on the height of sesame plant seems to be derived directly on the 
effect of temperature and photoperiod on vegetative growth. The initially-sown plants (D1) were 
likely in optimum conditions to produce gibberellin, a hormone that is recognized to stimulate 
stem-extension and hence the difference in height is easy to understand [21]. Plants planted late 
in the season (D3) in turn were subjected to lower night temperatures and lower daylight. These 
conditions are known to inhibit auxin movements, which is one of the basic mechanisms of cell 
expansion, hence limiting growth [22]. The real impact of this environmental influence was seen 
in our data which reported a distinct decrease in the average height of the plants in 64.23 cm (D1) 
to 47.47 cm (D3). Such findings are also consistent with other studies in semi-arid areas which also 
prove that delayed sowing reduces the vegetative period and exposes the crop to more environmen-
tal stress and ultimately reduces the plant vigor.

The late sowing of sesame meant that the plants grew shorter, hence having the pods more 
in contact with the ground. This was due to the fact that the plants received a shorter time in veg-
etation growth before they had flowered. Cold weather and a late start reduced the extent of stem 
lengthening and limited the number of branches and thus made the plant fail to establish a solid 
canopy. This is unlike an early planting, which is advantageous to the indeterminate growth habit 
of sesame, as it gives it a greater period to form new branches and nodes. Late sowing hastens the 
onset of the reproductive stage, usually before an adequate structure of stems and leaves is devel-
oped [23]. The fact that this response was similar in all local varieties points out to a common and 
advantageous adaptive mechanism of modifying plant architecture.

The chosen date of sowing controlled the period of time required to reach the 50 percent 
flowering and physiological maturity of the crops. This dependability is a variable of the cumulative 
thermal period that the plants had to go through during their development. An example is that the 
early-sown crops (D1) gained heat units faster thus 50 percent of flowering was achieved in a mean 
of 45.67 days. Comparatively, later planted crops took a more time of 57.83 days to cover the same 
mark. This delays the later-sown crops to this longer developmental period, and may have repressed 
the expression of important genes that control flowering, including FLOWERING LOCUS T [24, 25].

The postponement of the planting date made the crop life cycle prolonged and the time 
taken to reach physiological maturity of the crop was 92 days in the first planting (D1) and around 
125 days in the final planting (D3). These crops that had been sown later had lowered exposure 
to photosynthetically active radiation (PAR) and had had a narrower range of temperature daily. 
These conditions have been known to inhibit movement of the energy-rich compounds and de-
crease the metabolic rate in the seed fill phase [26, 27]. In crops that rely on rainfall, this prolonged 
growth would introduce a vulnerability so that when the rainy season either stops or there is a late 
drought the crops would not have enough time to reach full maturity.

The later sowing dates also were related to a decrease in the number of seeds/capsule, and 
the number of seeds narrowed down to 47.47 in the late plantings (D3) and 64.23, in the early plant-
ing (D1) group. This reduction is in line with the known effects of heat and moisture stress through 
the flowering stage, which may reduce the pollen viability and enhance sterility. Specifically, it is also 
known that sesame pollen activity is impaired at temperatures above 34°C and such a temperature 
directly suppresses fertilization [28]. The consistency in all the tested landraces in their reaction indi-
cates the existence of a common genetic vulnerability to this type of environmental pressure.

Seed weight also displayed a parallel down trend, as it decreased to 10.38 grams in the D1 
planting to 5.52 grams in the D3 planting. This is probably because there is less time to develop the 
seeds and the amount of energy used during the respiration process due to increased night-time 
temperature [29, 30]. The period of seed filling itself was reduced by 32–24 days [31]. This, as well 
as the negative influence of heat stress on the activity of sucrose synthase [32, 33], prevents the 
effective loading of developing seeds with sugars. The final result is the appearance of smaller and 
light grains [34].
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The lateness in planting date led to a huge loss of overall biomass. This was the case since 
a reduced growing period had a negative impact on the development of canopy resulting in a re-
duced leaf area index (LAI) and the ability to capture sunlight towards the end of the cycle. Earlier 
planted crops, on the other hand, had a long vegetative growth, and thus, they absorb more photo-
synthetically active radiation (PAR) and produce almost 2.9 metric tons per hectare. Late plantings, 
in comparison was attaining 2.3 metric tons per hectare. The environmental factors added to this 
yield gap with the photosynthetic activity being further reduced by heat and water stress during the 
intervals of high vapor pressure deficit [35].

The harvest index or the ratio of harvestable seed to total biomass also showed a character-
istic decline. In the case of the D1 planting, it was approximately 31% but in the case of the D3, it 
was between 19 and 21%. This is an indication of a typical stress response in which the plant diverts 
its resources outside reproduction and outside the vegetative maintenance [36, 37]. Later planting 
seems to have impaired the mobilization of nutrients by developing seed pods leading to greater 
biomass partitioning to stems and leaves instead of seed development. Basically, the decrease in the 
harvest index is a stress-impaired limitation in the ability of the plant to transform the total growth 
into reproductive productivity [38, 39].

The timing of when crops are planted is a key determinant of their final seed yield, a conclu-
sion supported by numerous investigations [40–42]. There are huge advantages with the crops planted 
early in the season and they yield almost twice as much produce as those planted later. In particular, 
the early sowings had a yield of 888–893 kg/ha whereas the late planting had 445–477 kg/ha. Such 
a huge reduction in yield is attributed to a chain of adverse effects on the growth and development 
of the plant [43–45]. Late sowing was observed to produce shorter plants and pods, less flowering 
time, and less number of seeds, low seed weight and biomass per individual seed. Since the elements 
affecting yield were the same in the various landrace varieties that were tested, this decrease can only 
be ascribed to the environmental factors that were posed by a delayed start to the growing season.

5. Conclusion
The study found that there is a high correlation between the sowing date and harvesting of 

sesame in Zimbabwe. The sooner the planting is done, the more likely sesame will enjoy all the 
beneficial warmth and sunlight thus canopy grows well and the overall seed yield is higher. De-
layed planting on the other hand subjects the crop to unfavorable temperatures and solar radiation 
causing retarded growth during the vegetative and seed-filled period. The low levels of perfor-
mance differentiation between the landrace varieties that were tested indicate that new genotypes 
will be significant in maintaining yields in a more unpredictable climate. The development of 
breeding programs in the future should be based on the characteristics of increased heat tolerance, 
flexible development programs, and more predictable seed-setting performance in stress. To adap-
tive smallholder farmers in Zimbabwe in rain farming, management has remained a viable and an 
accessible way of managing climate risk through timing of planting.

Conflict of interest
The authors declare that there is no conflict of interest in relation to this paper, as well as 

the published research results, including the financial aspects of conducting the research, obtaining 
and using its results, as well as any non-financial personal relationships.

Financing 
The study was performed without financial support. 

Data availability
Data will be made available on reasonable request.

Acknowledgments
All authors express gratitude to the Head of the Department of Agronomy and Horticulture 

at Midlands State University for providing time and facilities. 



Original research (2025), «EUREKA: Life Sciences»
Number 3

21

Agricultural and biological sciences

Use of artificial intelligence
The authors declare the use of generative AI in the research and preparation of the manuscript. 

Tasks delegated to generative AI tools under full human supervision: aid in the linguistic polishing and 
clarity enhancement of this manuscript. Generative AI tool used: GPT-4.0, Gemini 2.5, Ghost 4.6 Mini.

The authors bear full responsibility for the final manuscript.
Generative AI tools are not credited and are not responsible for the final results.
Declaration submitted by: Moses Mutetwa.

Authors’ contributions
Moses Mutetwa: Conceptualization (lead), Writing original draft (lead), visualization; 

Charity Gudhlanga: Conceptualization (support), writing original draft, project administration; 
Ignatius Chagonda: Conceptualization (support), writing original draft and editing; Nomagu-
gu Elizabeth Mazilawa: Writing-review and editing, visualization; Clapperton Mapwanyire: 
Writing-review and editing; Simbarashe Muzemu: writing-review, validation, project adminis-
tration, supervision.

References
[1]	 Begum, T., Dasgupta, T. (2012). Analysis of Genotypic Diversity in Sesame Based on Morphological and Agronomic Traits. 

Available at: https://www.semanticscholar.org/paper/2904c994c550b858c442ba196e5ccea013a40246 
[2]	 Ganesh Babu, S. R. V. N. G, Saraswathi, R., Mahalingam, A., Paramasivan, M., Manivannan, N. (2024). Outlook on nutritional 

importance and breeding strategies for oil and quality improvement in sesame (Sesamum indicum L.). Plant Science Today. 
https://doi.org/10.14719/pst.4216

[3]	 Baghery, M. A., Kazemitabar, S. K., Dehestani, A., Mehrabanjoubani, P., Naghizadeh, M. M., Masoudi-Nejad, A. (2022). In-
sight into gene regulatory networks involved in sesame (Sesamum indicum L.) drought response. Biologia, 77 (4), 1181–1196. 
https://doi.org/10.1007/s11756-022-01009-7

[4]	 Saboury, A., Gholamhoseini, M., Bazrafshan, F., Habibzadeh, F., Amiri, B. (2021). Interaction of irrigation and nitrogen fer-
tilization on yield and input use efficiency of sesame cultivars. Agronomy Journal, 113 (6), 5133–5142. https://doi.org/10.1002/
agj2.20792

[5]	 Myint, D., Gilani, S. A., Kawase, M., Watanabe, K. N. (2020). Sustainable Sesame (Sesamum indicum L.) Production through 
Improved Technology: An Overview of Production, Challenges, and Opportunities in Myanmar. Sustainability, 12 (9), 3515. 
https://doi.org/10.3390/su12093515

[6]	 Hussain, M., Ul-Allah, S., Farooq, S. (2023). Sesame (Sesamum indicum L.). Neglected and Underutilized Crops. Academic 
Press, 733–755. https://doi.org/10.1016/b978-0-323-90537-4.00026-0

[7]	 Makinde, F. M., Akinoso, R. (2014). Comparison between the nutritional quality of flour obtained from raw, roasted and fer-
mented sesame (Sesamum indicum L.) seed grown in Nigeria. Acta Scientiarum Polonorum Technologia Alimentaria, 13 (3), 
309–319. https://doi.org/10.17306/j.afs.2014.3.9

[8]	 Karande, G. R., Yamgar, S. V., Waghmode, A. A., Wadikar, P. B. (2018). Exploitation of Heterosis for Yield and Yield Contrib-
uting Character in Sesame (Sesamum indicum L.). International Journal of Current Microbiology and Applied Sciences, 7 (2), 
299–308. https://doi.org/10.20546/ijcmas.2018.702.039

[9]	 Yeasmin, S. (2021). Characteristics of Sesame (Sesamum indicum L.) Seed Meal Grown in the Northern Region of Bangladesh. 
Biomedical Journal of Scientific & Technical Research, 38 (1). https://doi.org/10.26717/bjstr.2021.38.006083 

[10]	 Wei, P., Zhao, F., Wang, Z., Wang, Q., Chai, X., Hou, G., Meng, Q. (2022). Sesame (Sesamum indicum L.): A Comprehensive 
Review of Nutritional Value, Phytochemical Composition, Health Benefits, Development of Food, and Industrial Applications. 
Nutrients, 14 (19), 4079. https://doi.org/10.3390/nu14194079

[11]	 Wacal, C., Musinguzi, S. P., Ewaju, E., Atibo, C., Alowo, D., Alipa, J., Basalirwa, D. (2024). Unravelling the potential benefits 
of sesame (Sesamum indicum L.) in cropping systems, nutritional, health, and industrial uses of its seeds – a review. Cogent 
Food & Agriculture, 10 (1). https://doi.org/10.1080/23311932.2024.2360766

[12]	 Gholamhosseini, M., Sedghi, G., Farzaneh, S., Ghaderi‐Far, F. (2016). Quantifying of priming effect on the hydrothermal time 
of sesame seed using regression equations. Available at: https://www.semanticscholar.org/paper/375ca3b3b26372bca6c61b0f-
84c5ab3dd9518ecd 

[13]	 Vignesh, M., Prakash, M., Priyadharshini, B., Anandan, R. (2018). Multivariate Analysis of Sesame Genotypes under Induced 
Drought Conditions. International Journal of Current Microbiology and Applied Sciences, 7 (7), 4062–4070. https://doi.org/ 
10.20546/ijcmas.2018.707.472

https://www.semanticscholar.org/paper/2904c994c550b858c442ba196e5ccea013a40246
https://doi.org/10.14719/pst.4216
https://doi.org/10.1007/s11756-022-01009-7
https://doi.org/10.3390/su12093515
https://doi.org/10.1016/b978-0-323-90537-4.00026-0
https://doi.org/10.17306/j.afs.2014.3.9
https://doi.org/10.20546/ijcmas.2018.702.039
https://doi.org/10.26717/bjstr.2021.38.006083
https://doi.org/10.3390/nu14194079
https://www.semanticscholar.org/paper/375ca3b3b26372bca6c61b0f84c5ab3dd9518ecd
https://www.semanticscholar.org/paper/375ca3b3b26372bca6c61b0f84c5ab3dd9518ecd
https://doi.org/10.20546/ijcmas.2018.707.472
https://doi.org/10.20546/ijcmas.2018.707.472


Original research (2025), «EUREKA: Life Sciences»
Number 3

22

Agricultural and biological sciences

[14]	 Mor, V. (2025). Impact of dates of sowing and irrigation scheduling on growth and productivity at critical growth stages on 
sesame. Indian Journal of Agronomy, 70 (2), 189–196. https://doi.org/10.59797/ija.v70.i2.5602

[15]	 Sabikunnahar, Sarker, U. K., Bhuiyan, M. H., Uddin, Md. R. (2025). Effects of variety and sowing dates on yield and yield at-
tributes of sesame (Sesamum indicum L.). Archives of Agriculture and Environmental Science, 10 (3), 414–420. https://doi.org/ 
10.26832/24566632.2025.100304 

[16]	 Gloaguen, R. M., Byrd, S., Rowland, D. L., Langham, D. R., Couch, A. (2018). Planting date and row spacing effects on the 
agronomic potential of sesame in the southeastern USA. Journal of Crop Improvement, 32 (3), 387–417. https://doi.org/10.1080/ 
15427528.2018.1434093 

[17]	 Shim, K., Shin, M., Jeon, W., Han, A. (2021). Effect of different sowing dates on the yield-related traits and seed yield of sesa-
me. The Korean Journal of Crop Science, 411-418. Available at: https://www.cropbio.or.kr/articles/xml/OQYK/ 

[18]	 Purushottam, F., Po, K. (2022). Response of sesame varieties to different sowing windows. Available at: https://krishikosh.
egranth.ac.in/server/api/core/bitstreams/fda471e5-064e-4d99-bf08-3e600e5384d1/content 

[19]	 Mberego, S., Sanga-Ngoie, K. (2013). Using locally captured climatic information for guiding local-level agriculturalists in 
Africa: a case study of Makonde district in Zimbabwe. Journal of Land Use Science, 9 (2), 178–194. https://doi.org/10.1080/ 
1747423x.2012.758787

[20]	 Tesfaye, T., Tesfaye, K., Keneni, G., Alemu, T. (1970). Morphological characteristics and genetic diversity of Ethiopian sesame 
genotypes. African Crop Science Journal, 29 (1), 59–76. https://doi.org/10.4314/acsj.v29i1.5

[21]	 Nelson, S. K., Steber, C. M. (2016). Gibberellin hormone signal perception: down‐regulating DELLA repressors of plant 
growth and development. Annual Plant Reviews, 49, 153–188. https://doi.org/10.1002/9781119210436.ch6

[22]	 Favero, D. S., Lambolez, A., Sugimoto, K. (2020). Molecular pathways regulating elongation of aerial plant organs: a focus on 
light, the circadian clock, and temperature. The Plant Journal, 105 (2), 392–420. https://doi.org/10.1111/tpj.14996

[23]	 Kim, H.-S., Kang, B.-K., Seo, J.-H., Kim, H.-T., Ha, T.-J., Oh, J.-H. et al. (2020). Effect of different planting times on the quanti-
tative variation of total seed isoflavone content and composition in Korean soybean cultivars (Glycine max (L.) Merr.). Journal 
of Crop Science and Biotechnology, 24 (2), 179–190. https://doi.org/10.1007/s12892-020-00070-5

[24]	 Kinmonth‐Schultz, H. A., Tong, X., Lee, J., Song, Y. H., Ito, S., Kim, S., Imaizumi, T. (2016). Cool night‐time temperatures 
induce the expression of CONSTANS and FLOWERING LOCUS Tto regulate flowering in Arabidopsis. New Phytologist, 
211 (1), 208–224. https://doi.org/10.1111/nph.13883

[25]	 Lyu, J., Cai, Z., Li, Y., Suo, H., Yi, R., Zhang, S., Nian, H. (2020). The Floral Repressor GmFLC-like Is Involved in Regulating 
Flowering Time Mediated by Low Temperature in Soybean. International Journal of Molecular Sciences, 21 (4), 1322. https://
doi.org/10.3390/ijms21041322

[26]	 Farooq, M., Nadeem, F., Gogoi, N., Ullah, A., Alghamdi, S. S., Nayyar, H., Siddique, K. H. M. (2017). Heat stress in grain legumes 
during reproductive and grain-filling phases. Crop & Pasture Science, 68 (11), 985–1005. https://doi.org/10.1071/cp17012

[27]	 Bagudam, R., Mathew, A., Kancherla, E., Kadirimangalam, S. R., S, S. K., Bajaj, P., S, N. R., Pasupuleti, J. (2025). Transcrip-
tome analysis of genes and carbon partitioning pathways involved in high temperature stress resilience in groundnut (Arachis 
hypogaea L.). Scientific Reports, 15 (1). https://doi.org/10.1038/s41598-025-15509-4

[28]	 Dawar, R., Nirmal, R. C., Yogi, A. K., Kakraliya, M., Vishwakarma, H., Bana, R. S.; Langyan, S., Yadava, P., Yadav, R., 
Bhardwaj, R. (Eds.) (2025). Agro-Techniques for the Cultivation of Sesame. Sesame: Sustainable Production and Applications. 
Singapore: Springer, 57–80. https://doi.org/10.1007/978-981-96-0656-6_4

[29]	 Hassan, M. U., Chattha, M. U., Khan, I., Chattha, M. B., Barbanti, L., Aamer, M. et al. (2020). Heat stress in cultivated plants: 
nature, impact, mechanisms, and mitigation strategies – a review. Plant Biosystems – An International Journal Dealing with 
All Aspects of Plant Biology, 155 (2), 211–234. https://doi.org/10.1080/11263504.2020.1727987

[30]	 Alvarado-Sanabria, O. H., Garces-Varon, G. A., Restrepo-Diaz, H. (2017). The Effects of Night-time Temperatures on Physi-
ological and Biochemical Traits in Rice. Notulae Botanicae Horti Agrobotanici Cluj-Napoca, 45 (1), 157–163. https://doi.org/ 
10.15835/nbha45110627

[31]	 Poudel, S., Magar, L. P., Khatri, D., Pandit, M., Chiluwal, A. (2025). Identifying the most sensitive growth stages of soybean 
to defoliation. Scientific Reports, 15 (1). https://doi.org/10.1038/s41598-025-12590-7

[32]	 Kaushal, N., Awasthi, R., Gupta, K., Gaur, P., Siddique, K. H. M., Nayyar, H. (2013). Heat-stress-induced reproductive failures 
in chickpea (Cicer arietinum) are associated with impaired sucrose metabolism in leaves and anthers. Functional Plant Biology, 
40 (12), 1334–1349. https://doi.org/10.1071/fp13082 

[33]	 Zhao, F.-C., Jing, L.-Q., Yan, F.-B., Lu, D.-L., Wang, G.-Y., Lu, W.-P. (2013). Effects of Heat Stress During Grain Filling on 
Sugar Accumulation and Enzyme Activity Associated with Sucrose Metabolism in Sweet Corn. Acta Agronomica Sinica, 
39 (9), 1644. https://doi.org/10.3724/sp.j.1006.2013.01644

https://doi.org/10.59797/ija.v70.i2.5602
https://www.cropbio.or.kr/articles/xml/OQYK/
https://krishikosh.egranth.ac.in/server/api/core/bitstreams/fda471e5-064e-4d99-bf08-3e600e5384d1/content
https://krishikosh.egranth.ac.in/server/api/core/bitstreams/fda471e5-064e-4d99-bf08-3e600e5384d1/content
https://doi.org/10.1080/1747423x.2012.758787
https://doi.org/10.1080/1747423x.2012.758787
https://doi.org/10.4314/acsj.v29i1.5
https://doi.org/10.1002/9781119210436.ch6
https://doi.org/10.1111/tpj.14996
https://doi.org/10.1007/s12892-020-00070-5
https://doi.org/10.1111/nph.13883
https://doi.org/10.3390/ijms21041322
https://doi.org/10.3390/ijms21041322
https://doi.org/10.1071/cp17012
https://doi.org/10.1038/s41598-025-15509-4
https://doi.org/10.15835/nbha45110627
https://doi.org/10.15835/nbha45110627
https://doi.org/10.1038/s41598-025-12590-7
https://doi.org/10.3724/sp.j.1006.2013.01644


Original research (2025), «EUREKA: Life Sciences»
Number 3

23

Agricultural and biological sciences

[34]	 Kaur, M., Sharma, S., Singh, D. (2018). Influence of selenium on carbohydrate accumulation in developing wheat grains. Com-
munications in Soil Science and Plant Analysis, 49 (13), 1650–1659. https://doi.org/10.1080/00103624.2018.1474903

[35]	 Zhong, Z., He, B., Wang, Y.-P., Chen, H. W., Chen, D., Fu, Y. H. et al. (2023). Disentangling the effects of vapor pressure deficit 
on northern terrestrial vegetation productivity. Science Advances, 9 (32). https://doi.org/10.1126/sciadv.adf3166

[36]	 Bista, M. K., Kodadinne Narayana, N., Chakravaram, A., Pieralisi, B., Dhillon, J., Reddy, K. R., Bheemanahalli, R. (2025). 
Intensifying heat stress impacts cotton flowering and boll development efficiency. BMC Plant Biology, 25 (1). https://doi.org/ 
10.1186/s12870-025-06934-8

[37]	 Douda, J., Doudová, J., Havrdová, A. (2025). Resource limitation and competition shape reproductive allocation and synchro-
ny. Oikos. https://doi.org/10.1002/oik.11417

[38]	 Pan, X.-Y., Wang, G.-X., Yang, H.-M., Wei, X.-P. (2003). Effect of water deficits on within-plot variability in growth and grain 
yield of spring wheat in northwest China. Field Crops Research, 80 (3), 195–205. https://doi.org/10.1016/s0378-4290(02)00175-2

[39]	 Gholinezhad, E., Aynaband, A., Ghorthapeh, A. H., Noormohamadi, G., Bernousi, I. (2009). Study of the effect of drought 
stress on yield, yield components and harvest index of sunflower hybrid iroflor at different levels of nitrogen and plant popu-
lation. Notulae Botanicae Horti Agrobotanici Cluj-Napoca, 37 (2). 

[40]	 Xiaofen, Z., Zhongping, C., JianMo, Z., Xiaoyun, Z., Lunlin, C., Shuyu, L., Laiqiang, S. (2012). Effects of Different Sowing 
Dates on Yield and Yield Components of Rapeseed Hybrid Ganyouza No. 5. Guangdong Agricultural Sciences. Available at: 
https://www.semanticscholar.org/paper/6979e747042f36ae07bfc77b11057e87632bd98a 

[41]	 Le, J. (2014). Effects of seeding date on yield and yield traits of direct sowing hybrid rice after rape harvest. Guangdong Agri-
cultural Sciences. Available at: https://www.semanticscholar.org/paper/167d338bc1668dd7512ae3ae69230d05dc3f7dbb 

[42]	 Rameeh, V. (2014). Evaluation of planting dates effects on growth, phenology and seed yield of spring rapeseed varieties. 
Available at: https://www.semanticscholar.org/paper/91840caa8c7dd1d54da319437b2233916f5fec14 

[43]	 Reddy, P., Reddy, K. (2003). Environmental effects on growth and yield of groundnut. Available at: https://www.semantic-
scholar.org/paper/0b808fec0435be96da51db6a2b1152a759892502 

[44]	 Ming, X. (2001). Effect of Environmental Factors on the Formation and Abscission of Flowers and Pods. Journal of Sichuan 
Agricultural University. Available at: https://www.semanticscholar.org/paper/b57096fc2714d280c9dc35a56b4bc3819f8970a6 

[45]	 Tang, H., Xie, X., Zhang, L., Liu, C. (2024). Assessing the Influence of Planting Dates on Sustainable Maize Production under 
Drought Stress Conditions. Sustainability, 16 (11), 4571. https://doi.org/10.3390/su16114571

© The Author(s) 2025
This is an open access article  

under the Creative Commons CC BY license
https://creativecommons.org/licenses/by/4.0/ 

Received 11.07.2025
Received it revised form 14.08.2025
Accepted 16.09.2025
Published 30.09.2025

How to cite: Mutetwa, M., Gudhlanga, C., Chagonda, I., Mazilawa, N. E., Mapwanyire, C., Muzemu, S. (2025). Evaluation of growth and yield 
performance of sesame (Sesamum indicum L.) landraces under varying planting dates. EUREKA: Life Sciences, 3, 13–23. https://doi.org/ 
10.21303/2504-5695.2025.004050

https://doi.org/10.1080/00103624.2018.1474903
https://doi.org/10.1126/sciadv.adf3166
https://doi.org/10.1186/s12870-025-06934-8
https://doi.org/10.1186/s12870-025-06934-8
https://doi.org/10.1002/oik.11417
https://doi.org/10.1016/s0378-4290(02)00175-2
https://www.semanticscholar.org/paper/6979e747042f36ae07bfc77b11057e87632bd98a
https://www.semanticscholar.org/paper/167d338bc1668dd7512ae3ae69230d05dc3f7dbb
https://www.semanticscholar.org/paper/91840caa8c7dd1d54da319437b2233916f5fec14
https://www.semanticscholar.org/paper/0b808fec0435be96da51db6a2b1152a759892502
https://www.semanticscholar.org/paper/0b808fec0435be96da51db6a2b1152a759892502
https://www.semanticscholar.org/paper/b57096fc2714d280c9dc35a56b4bc3819f8970a6

