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Abstract. Sesame (Sesamum indicum L.) is an important oilseed crop cultivated in tropical,
subtropical and warm temperate regions. Its productivity is strongly influenced by the conditions
under which the crop is established and by the spatial arrangement of plants in the field. This article
examines the effects of sowing dates, sowing methods and seeding rates on sesame emergence,
vegetative growth, reproductive development and seed yield. The review shows that the optimum
sowing period depends on soil temperature, moisture availability, rainfall distribution, cultivar
maturity and the environmental conditions prevailing during flowering and seed filling. Sowing too
early into cool or dry soil may result in slow and uneven emergence, while delayed sowing can
shorten the period available for branching, capsule formation and seed filling. Line sowing and
precision drilling generally improve seed placement and facilitate inter-row cultivation, whereas
broadcasting may lead to uneven plant distribution. Seed rate determines the initial plant
population, but the final stand also depends on seed quality, germination, placement depth and field
conditions. Excessive density can intensify competition and reduce branching per plant, while
insufficient density may leave unproductive gaps. The article concludes that sowing date, method,
row spacing and seed rate should be selected as an integrated system and validated under local
agro-climatic conditions. The paper is a review of published evidence and does not report new
experimental results.

Keywords: Sesame, Sesamum indicum L., sowing date, sowing method, seed rate, plant
population, crop growth, development, seed yield, agronomic practices
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Annotatsiya. Kunjut (Sesamum indicum L.) tropik, subtropik va ilig mo‘tadil mintaqalarda
yetishtiriladigan muhim moyli ekindir. Uning mahsuldorligi ekinning qanday sharoitda unib chigib
shakllanishiga va dalada o‘simliklarning fazoviy joylashuviga kuchli bog‘liq. Maqolada ekish
muddatlari, ekish usullari va urug* sarflash me’yorlarining kunjutning unib chiqishi, vegetativ
o‘sishi, generativ rivojlanishi va urug‘ hosiliga ta’siri ko‘rib chiqiladi. Sharh shuni ko‘rsatadiki,
magbul ekish muddati tuproq harorati, namlik bilan ta’minlanganlik, yog‘inlarning tagsimlanishi,
navning pishish muddati hamda gullash va urug* to‘lishi davridagi muhit sharoitlariga bog‘liq.
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Sovuq yoki quruq tuproqqa juda erta ekish sekin va notekis unib chiqishga olib kelishi mumkin,
kechiktirib ekish esa shoxlanish, ko‘sakcha hosil bo‘lishi va urug* to‘lishi uchun mavjud davrni
qgisqartiradi. Qatorlab va aniq ekish odatda urug‘ning joylashuvini yaxshilaydi va qator oralariga
ishlov berishni osonlashtiradi, sochma ekish esa o‘simliklarning notekis tagsimlanishiga olib kelishi
mumkin. Urug* sarflash me’yori dastlabki o‘simliklar sonini belgilaydi, biroq yakuniy ko‘chat
qalinligi urug‘ sifati, unuvchanligi, ekish chuqurligi va dala sharoitlariga ham bog‘liq. Haddan
tashqari qalinlik raqobatni kuchaytirib, bir o‘simlikdagi shoxlar sonini kamaytiradi, yetarli
bo‘lmagan qalinlik esa hosilsiz bo‘shliglar qoldiradi. Ekish muddati, usuli, qator oralig‘i va urug
sarflash me’yorini yagona tizim sifatida tanlash hamda mahalliy agroiglim sharoitida sinab ko‘rish
zarur degan xulosaga kelinadi. Maqola nashr etilgan ma’lumotlar sharhi bo‘lib, yangi tajriba
natijalarini o‘z ichiga olmaydi.

Kalit so‘zlar: kunjut, Sesamum indicum L., ekish muddati, ekish usuli, urug‘ sarflash me’yori,
o‘simliklar qalinligi, o‘simlik o‘sishi, rivojlanish, urug‘ hosildorligi, agrotexnik tadbirlar
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Annotanus. Kymxyt (Sesamum indicum L.) — Ba)kHast Mac/IMuHasi Ky/IbTypa, BO3/ie/ibiBaeMasi B
TPOINMYECKHX, CyOTPONMUECKUX U TEIUIBIX YMEPEeHHBIX perroHax. Ero mpofyKTHBHOCTD B
3HAQUHMTe/IbHOI Mepe 3aBUCUT OT YCJI0BUI (POPMHUPOBAHMSI TIOCEBOB Y IIPOCTPAHCTBEHHOIO
pasMelLleHust pacTeHHit B TI0/1e. B craTbe paccMaTprBaeTcs BIUsHHAE CPOKOB MOCEBa, CII0CO60B
1oceBa ¥ HOPM BBICEBA Ha BCXOXKECTh, BeTeTaTUBHBIN POCT, FeHepaTUBHOE Pa3BHUTHeE U
yPO>KalHOCTB ceMsiH KyHXKyTa. O630p 10Ka3bIBaeT, UTO ONTHMAaJIbHbIN CPOK IT0CEBA 3aBUCUT OT
TeMIepaTypsbl [OUBbI, B1aroobecriedeHHOCTH, pacIipe/ie/ieHnsi 0Ca/jKOB, CKOPOCIIeNIOCTH COPTa U
YCJIOBHI CpeZibl B IEPHO/IbI LIBETEHHsI ¥ Ha/MBa ceMstH. CITUIIKOM paHHHUH I10CEB B XOJIOHYIO WIN
CYXYIO [10YBY MOJXET IPUBOAUTH K MeZI/IeHHbIM M HEPaBHOMEPHBIM BCX0/]aM, a 3ari03/ia/iblii oceB
COKpall|aeT Mepro/i, HeoOXOAMMBIi [/Ist BeTB/IeHUs, (pOPMUPOBaHHMsT KOPOOOUeK 1 HaluBa CeMsH.
Ps1710BOI1 M1 TOUHBIH MOCEB, KaK IPAaBHJIO, YIYUIIAIOT pa3MellleHHe CeMsTH U 00/1eryaroT
MeXAypsijHyto 06paboTKy, TorAa Kak pa3dpoCHOi IoceB MOKeT NIPUBOAUTH K HEPAaBHOMEPHOMY
pacripefie/ieHHio pacTeHuil. Hopma BbiceBa orpefie/isieT HCXOAHYIO [yCTOTy pacTeHU, O[HaKO
WTOrOBasi TYCTOTA CTOSIHUS 3aBHUCHT TaK)Ke OT KaueCTBa CeMsTH, BCXOXKeCTH, TTyOMHBI 3a/1e/IKU U
T10JIeBBIX yC/IOBUIA. Upe3MepHasi IyCTOTa YCU/IMBAEeT KOHKYPEHLIUIO M CHIDKAET BETB/IEHUE
pacTeHui, a HeJOCTAaTOUHAsl MOXKET OCTAB/ISATh HEIIPOAYKTUBHbIEe IIPoITycKH. CienaH BBIBOJ, UTO
CPOK T10CeBa, Criocob, IMUPHUHY MeXXIAYPsiiUi U HOPMY BbICeBa CJIeAlyeT BBIOHMpATh KakK eJMHYI0
CHUCTEMY U TIPOBEPSATH B MECTHBIX arpOK/IMMATHUeCKUX yC10BUsIX. CTaThs sIB/IsieTCst 0030poM
ony06/IMKOBaHHBIX /JaHHBIX U He COZIEPKUT HOBBIX 9KCIIePUMEHTA/IbHBIX Pe3YJIbTaToB.

KnroueBble cii0Ba: KyHXKyT, Sesamum indicum L., cpok moceBa, crioco6 moceBa, HOpMa BbICeBa,
TyCTOTa PacTeHUi, POCT Ky/IbTYPbI, Pa3BUTHE, YPOXKAUHOCTb CEMSsIH, arpOTeXHUUECKHe MTPUEMBI

1. INTRODUCTION

Sesame (Sesamum indicum L.) is one of the oldest cultivated
oilseed crops and remains an important source of edible oil, protein-
rich meal and food ingredients. The crop is grown in a wide range of
production systems, from smallholder rain-fed farms to more
intensive commercial fields. Sesame is valued for its relatively good
adaptation to warm and dry environments; however, its ability to
withstand periods of limited rainfall does not mean that it is
unaffected by water stress. Adequate moisture is essential for
germination and early establishment, and environmental conditions
during flowering and capsule development strongly influence final
productivity.

Sowing date, sowing method and seed rate are closely related
management decisions. Sowing date determines the temperature
and moisture conditions experienced during germination and the
timing of later growth stages. Sowing method affects seed
distribution, planting depth, row arrangement and the possibility of
mechanical or manual inter-row cultivation. Seed rate influences
the number of plants established per unit area and the level of
competition among them. The optimum value of one factor may
change according to the others: a precision seed drill, for example,
can establish a more uniform stand with less seed than an imprecise
broadcasting system.

The objective of this article is to review and explain how sowing
dates, sowing methods and seeding rates affect the growth,
development and yield of sesame. Particular attention is given to the
biological processes through which planting decisions influence
plant population, branching, flowering, capsule formation and seed
filling. The review also identifies practical principles for
developing locally appropriate recommendations.

2. MAIN PART

2.1. Biological characteristics of sesame related to crop
establishment

Sesame is a warm-season annual plant. Germination and early
seedling development are favoured by warm soil and adequate
moisture. Because the seed is small, the seedling must reach the soil
surface before its limited food reserves are exhausted. A fine, level
and well-prepared seedbed, shallow seed placement and good seed—
soil contact are therefore essential. Production guidance from the
Indian Institute of Oilseeds Research recommends shallow sowing
and notes that sesame is sensitive to waterlogging [3]. The
recommended depth in that guide is approximately 2.5 cm, although
the appropriate depth in practice depends on soil texture, moisture
and the planting equipment used.

Following emergence, sesame develops a main stem and,
depending on the cultivar and growing environment, lateral
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branches. Flowers are produced along the stem and branches. After
successful pollination and fertilisation, capsules develop and
contain the seeds that determine the harvested yield. Important yield
components include the number of productive plants per unit area,
branches per plant, capsules per plant, seeds per capsule and
individual seed weight. Each of these components may respond to
planting date and plant density.

Sesame has a degree of morphological plasticity. When plants
have more space, they may produce additional branches and
capsules. Under dense conditions, plants often compete more
strongly for light, water and nutrients; they may grow taller while
producing fewer branches per plant. However, the largest individual
plant is not necessarily the most productive crop per hectare. A field
with fewer plants may have highly branched individuals but still
produce less seed per unit area. The agronomic goal is to balance the
productivity of each plant with the number of plants occupying the
field.

2.2. Influence of sowing dates on growth and
development

Sowing date determines the environmental conditions under
which sesame passes through germination, seedling establishment,
branching, flowering and seed filling. If sowing takes place before
soil temperature and moisture are suitable, emergence may be slow
and uneven. If planting is delayed, the crop may encounter high
temperatures, declining soil moisture or an unfavourable day-length
pattern during reproductive development. Depending on the region,
late sowing can shorten the vegetative and reproductive periods and
reduce the time available for capsule development and seed filling.

A review of sesame sowing-date studies reports that yield often
decreases when sowing is delayed beyond the locally optimum
period, although the best planting window differs among cultivars
and agro-ecological zones [5]. In the Faisalabad field experiment,
four July sowing dates were compared. Crops sown on 8 and 15
July produced the highest seed yields in that study, associated with
favourable capsule number per plant and seeds per capsule. Yield
increased as row spacing widened from 30 to 45 cm, but declined at
60 cm [1]. The findings apply to the cultivar and environmental
conditions tested in Faisalabad.

Consequently, the practical aim is not to sow as early as possible
under all circumstances. Sowing should be carried out when the
seedbed is warm and moist enough to support rapid emergence and
when the selected cultivar has sufficient time to complete flowering
and seed filling before the end of the growing season. Multi-year
local trials are needed to identify the most reliable sowing window,
particularly in areas where rainfall onset and spring temperatures
vary considerably.

2.3. Influence of sowing methods and row spacing

Broadcasting, line sowing or drilling, and dibbling are
commonly used methods of establishing sesame. Broadcasting
distributes seed over the soil surface, after which it is covered by
shallow tillage or another operation. This method is simple and may
be used where specialised equipment is unavailable. However, it
can result in uneven seed distribution and variable planting depth.
Dense patches may occur next to areas with few or no plants,
making thinning, weed control and harvesting more difficult.

Line sowing places seed in rows at a planned spacing. It
generally provides more systematic plant distribution and makes
inter-row cultivation, mechanical weeding and fertiliser placement
easier. The Indian Institute of Oilseeds Research identifies line
sowing as useful for intercultural operations and indicates that seed
drills can reduce the seed quantity required compared with
broadcasting [3]. The drill must nevertheless be adjusted carefully
because small sesame seeds require accurate metering and shallow,
consistent placement. Incorrect equipment settings can bury seed
too deeply or create an irregular stand.
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Row spacing affects canopy closure, branching and competition.
Narrow rows may cover the soil more rapidly and suppress weeds
through shading, but they can intensify competition and restrict
access for inter-row cultivation. Wider rows provide more room for
branching and field operations, but excessively wide rows may
leave soil unoccupied and reduce the number of plants per hectare.
The Faisalabad experiment found 45 cm to be more favourable than
30 cm or 60 cm under its tested conditions [1]. Other production
systems may require different spacings according to cultivar
architecture, rainfall, machinery and target plant population.

2.4. Influence of seed rate and plant population

Seed rate is the quantity of seed sown per unit area, usually
expressed in kilograms per hectare. It should not be confused with
the final plant population. The number of established plants
depends on seed germination, seed health, sowing depth, soil
moisture, crusting, pests, diseases and seedling mortality. A
recommendation for seed rate must therefore be considered together
with seed quality, equipment accuracy and the desired stand.

A seed rate that is too low may result in gaps, uneven maturity
and reduced yield per hectare. Plants next to gaps may compensate
by producing additional branches, but this response is not always
sufficient to replace the missing plants. An excessively high seed
rate may cause overcrowding and competition for light, water and
nutrients. Plants may become elongated and weak, branch less and,
in some conditions, become more susceptible to lodging. Dense
stands can also make crop operations more difficult.

In the Nigerian factorial study, seed rates of 2.5, 5.0, 7.5 and 10.0
kg/ha were compared. The lowest seed rate produced more seeds
per plant in some observations, while the 5.0 kg/ha treatment gave a
higher yield per hectare under the tested conditions. The authors
recommended drilling at 5.0 kg/ha for their study environments [7].
This finding illustrates the difference between individual-plant
performance and area-based yield. A plant at low density may
produce more branches or seeds, but the crop may still yield less if
too few plants occupy the field.

Seed rate should be selected by considering thousand-seed
weight, germination percentage, expected field emergence, row
spacing and the target plant population. Precision sowing can
reduce seed wastage and improve uniformity. Where broadcasting
is used, a different rate may be required because seed placement is
less precise; however, increasing the rate without considering
competition can create an excessively dense crop.

2.5. Combined effects on yield formation

Sowing date, sowing method, row spacing and seed rate
influence sesame yield through connected processes. The sowing
date determines the duration and environmental quality of the
growing period. The method and spacing determine how plants are
distributed in the field. Seed rate contributes to the number of plants
that can establish. A favourable sowing date cannot fully
compensate for a poor plant stand, and accurate seed placement
cannot overcome severe drought, waterlogging or unsuitable
temperatures.

Final seed yield can be understood through several major
components: the number of productive plants per unit area, capsules
per plant, seeds per capsule and average seed weight. Delayed
sowing may reduce the time available for branching and capsule
formation. High plant density may increase the number of plants per
hectare but reduce branches and capsules per plant. Wider spacing
may encourage branching but reduce plant number. The final yield
is the combined outcome of these components rather than any single
characteristic.

For Uzbekistan and other continental environments, local field
trials should compare several sowing windows, locally adapted
cultivars, row spacings and seed rates. Measurements should
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include emergence percentage, plant density, plant height, branch
number, days to flowering, capsule number, seeds per capsule,
thousand-seed weight, seed yield and, where relevant, oil content.
Replication across seasons is particularly important because rainfall
and temperature can vary substantially from year to year.

3. CONCLUSION

Sowing dates, sowing methods and seed rates are important
determinants of sesame establishment, growth, development and
seed yield. The optimum sowing period depends on soil
temperature, moisture availability, rainfall distribution, cultivar
maturity and the environmental conditions expected during
flowering and seed filling. Evidence from different production
regions indicates that both excessively early and delayed sowing
can reduce performance when the crop encounters unfavourable
conditions. The magnitude of the response differs among cultivars
and environments.

Line sowing and precision drilling generally offer advantages in
seed distribution, plant arrangement and inter-row weed
management. Broadcasting may remain useful where equipment is
unavailable, while dibbling can provide defined plant placement in
labour-based systems. The best method is the one that produces a
uniform stand and permits efficient crop management under local
conditions. Row spacing should balance plant population,
branching and canopy development.

Seed rate must be selected according to seed quality, sowing
method, row spacing, equipment accuracy and the target plant
population. A low rate can leave gaps, whereas an excessive rate
can increase competition and weaken the crop. The substantial
differences among published recommendations confirm that seed
rates are region-specific and should not be transferred without local
validation.

In conclusion, high and stable sesame productivity is most likely
when sowing date, sowing method, row spacing and seed rate are
planned as one integrated agronomic system. Further replicated
field experiments under Uzbekistan's agro-climatic conditions are
needed to develop cultivar-specific recommendations and evaluate
the interaction of these factors across contrasting seasons.
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