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Abstract
The influence of planting dates on productivity of agronomic crops assumes piv-
otal significance. Optimum planting date has remained unambiguously one of 
the most imperative agronomic factors to achieve higher production and is 
believed to be important under changes in climatic circumstances in the present 
and future scenario. Planting date is determined through occurrence of weeds, 
diseases and pests attacks, and temperature of soil and environment weather 
parameters, circumstances to which young seedlings and agronomic crop plants 
are exposed to during various phenological stages and phases. Appropriate plant-
ing date is a main factor to enhance resources use efficiency. Additionally, an 
appropriate planting date in a specific ecological setting makes possible the accu-
mulation of required thermal time essential for appropriate growth and develop-
ment of agronomic crops. An appropriate planting time is different in various 
agroecological conditions. Under the warming climatic trend where crop- 
growing season is usually short and quick, an increase in temperature is observed 
at the end of the growing season which is unfavorable for growth and develop-
ment of crop, and sowing date assumes a higher significance. The adaptation of 
an optimum planting date under changing climatic conditions is necessary as 
stress under thermal trend will shrink in critical developmental phases and ulti-
mately results in decreased productivity of agronomic crops. Optimum sowing 
date enhanced yield components and yield to ensure food security worldwide.
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8.1  Introduction

Food security is an imperative global challenge with respect to the continuously 
growing population. At world level, arable land consists of almost 12% of the ter-
restrial land area (Humphreys et al. 2016; Muluneh et al. 2017). The productivity of 
agricultural lands is significantly influenced by the application of crop management 
practices like sowing date (Dai et al. 2017; Srivastava et al. 2017). Sustainability of 
various agronomic crops productivity is very important in providing food and fiber 
for the population at a global level and to feed the farm and domestic animals, which 
might be potentially supported by suitable adaptive crop husbandry practices like 
optimum sowing date, etc. (Baghdadi et al. 2014; Khan et al. 2017). Appropriate 
sowing date causes the enhancement of resources use efficiencies (Bonelli et  al. 
2016; Luo et al. 2018).

Sowing date is an important determinant of crop yield. Sowing date is a very 
essential crop management practice to increase the productivity of different agro-
nomic crops (Joshi and Heitholt 2017; Wani et al. 2018). The most advantageous 
planting date is not a fixed time but changes with respect to region, season, and 
cultivar. Recommendation of optimal planting date depends on the combination of 
several factors including plant variety, temperature suitability, and water availability 
(Balalic et al. 2012). It has a significant influence on the economic yield due to the 
variations in weather conditions like timing and quantity of rainfall, humidity, dry 
and wet durations, minimum and maximum temperature changes, and solar radia-
tions variability that sturdily affects phenological stages and phases and ultimately 
grain yield (Dharmarathna et  al. 2014; Abbas et al. 2017; Mahajan et  al. 2018). 
Environmental factors seriously influence plant growth and yield components; thus 
sowing date plays a decisive role for sustainable grain yield and quality of several 
crops (Buddhaboon et al. 2011; Pal et al. 2017). Reduction of crop yields in delayed 
or early sowing time has been indicated by various studies all over the world. Source 
and sink  relationship is also affected by sowing date (Zhang et al. 2016). Dry matter 
assimilation and nutrients uptake under inappropriate sowing date can limit the 
source and sink size.

8.2  Sowing Date and Adaptation Strategy

Adapting shifting planting date against thermal trend is very important for the 
enhancement of agricultural productivity. Reason is that climate warming acceler-
ates crop development and shortens growth duration. Physiological processes like 
photosynthesis rate, starch conversion rate, and nutrients metabolism are negatively 
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affected by heat stress. The adaptation of newly evolved climate smart genotypes 
and optimum change in planting date can reduce the harmful impacts of warming 
trend (Baloch et al. 2010; Humphreys et al. 2016). Well-established crops depend 
on numerous reasons like soil water contents, soil temperature, and presence of 
pests and diseases at the time of planting. Well growing conditions can be obtained 
by adaptation of an optimum planting date (Fayed et al. 2015; Luo et al. 2018). 
Hence, the decision on seed rate, planting density, spatial arrangement of plants, and 
other crop management practices like irrigation, fertilization, and application of 
pesticide set are affected by the planting date (Andarzian et al. 2015). Planting date 
should coincide with the growing cycle with the possible environmental circum-
stances (Wajid et  al. 2004). Earlier planting during spring growing season had 
improved productivity of agronomic crops by the enhancement of water use effi-
ciency in Mediterranean regions (Kaur 2017). Increasing temperature will influence 
negatively crop production in local, regional, and global levels (Faraji et al. 2009). 
While direct effects are associated with increasing trend in minimum and maximum 
temperature, indirect effects like water availability, changing soil moisture status, 
and pests and disease occurrence are expected to be felt due to climate change 
(Muluneh et al. 2017). The main significant influences are likely to be borne through 
small-holder rainfed farming community that comprises the majority of the whole 
farming community in the region and has a lower economic and technological capa-
bility to adapt strategies against climate change and variability. Therefore shifting 
planting date increased significantly yield of various crops (Ozer 2003). Climate is 
the largest individual factor for variability in agricultural production that accounts 
for one-third to two-thirds of yearly worldwide in consistency in economic produc-
tivity (Morrison and Stewart 2002; Rahimi-Moghaddam et al. 2018). Planting date 
adaptation under climate change is imperative because heat stress reduces produc-
tivity of agronomic crops. Crops production will be decreased under future climate 
changes because it will not only bring modification to the average climatic param-
eters but also to climate variability and extremes (IPCC 2014; Abbas et al. 2017; 
Adamson et al. 2018).

The adaptation of an optimum planting date can reduce the harmful influence of 
climate change on the productivity of agronomic crops by avoiding the heat stress 
from anthesis to physiological maturity (Ding et  al. 2016; Van Oort and Zwart 
2018). Only 3% in the Northern region of South Africa and 5% in the Nile Basin of 
Ethiopia (Gbetibouo 2009; Deressa et al. 2009) of the surveyed farmers shifted their 
sowing dates to match with the most favorable weather conditions like temperature, 
rainfall, and sunshine hours. Hassan and Nhemachena (2008) determined that 
almost 16% of more than 8000 households in 11 African states changed sowing 
dates as response to apparent variations in minimum and maximum air temperature 
and rainfall distribution. Simulation results showed that productions of maize and 
peanut with the best possible planting time are generally high as compared to pro-
ductions gained with conventional sowing dates under climate warming trend (Laux 
et  al. 2010). Adapting shifting planting dates at the start of the rainfall season 
ensures optimum growing environment and reduces danger of water shortage at 
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imperative crop developmental stages, thus allowing the good use of rainfall water 
and potentially enhancing production (Van Duivenbooden et al. 2000).

8.3  Sowing Date and Crop Productivity

8.3.1  Effect of Sowing Date on Wheat Productivity

Late sowing time not only influences grain production, it also negatively impacts 
the yield attributes and phenological stages and phases of wheat. Delayed sowing 
caused the reduction of grain weight due to high temperature stress (Table 8.1). 
Achievable grain production was powerfully influenced by early or delayed plant-
ing date and seasonal weather circumstances. For instance, with a planting date of 
10 November, the maximum attainable grain yield ranges from 3.01 to 8.50 t ha−1 
for a period of 40 years. In the middle areas of Punjab, India, the maximum attain-
able grain yield was generally at the highest with a sowing date of 20 November 

Table 8.1 Yield reduction in primary cereals at early and late sowing

Crop Country/Continent Yield losses (%) References

Wheat Pakistan/Asia 38 Wajid et al. (2004)
Pakistan/Asia 25 Shahzad et al. (2007)
Italy/Europe 30 Bassu et al. (2009)
Pakistan/Asia 24 Baloch et al. (2010)
Pakistan/Asia 19 Khokhar et al. (2010)
Iran/Asia 47 Andarzian et al. (2015)
Egypt/Africa 45 Fayed et al. (2015)
China/Asia 13 Ding et al. (2016)
India/Asia 32 Humphreys et al. (2016)
China/Asia 11 Dai et al. (2017)
India/Asia 08 Kaur et al. (2017)
Australia 16 Luo et al. (2018)

Rice India/Asia 28 Chopra and Chopra (2004)
India/Asia 57 Hussain et al. (2009)
Thailand/Asia 09 Buddhaboon et al. (2011)
India/Asia 25 Jalota et al. (2012)
Sri Lanka/Asia 37 Dharmarathna et al. (2014)
India/Asia 21 Pal et al. (2017)
India/Asia 16 Wani et al. (2018)

Maize Pakistan/Asia 19 Aziz et al. (2007)
China/Asia 08 Sun et al. (2007)
Iran/Asia 74 Dahmardeh and Dahmardeh (2010)
Iran/Asia 03 Beiragi et al. (2011)
Argentina/South America 88 Bonelli et al. (2016)
India/Asia 16 Srivastava et al. (2017)
China/Asia 28 Zhou et al. (2017)
Argentina/South America 14 Abdala et al. (2018)
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(average 6.40 t ha−1), narrowly followed by a sowing date of 10 November (average 
6.31  t  ha−1) (Humphreys et  al. 2016). Baloch et  al. (2010) indicated that wheat 
planted on 10 November in Dera Ismail Khan, Pakistan produced the maximum 
yield attributes, and ultimately grain production, but was consequently reduced on 
succeeding sowing dates. In Egypt, the maximum values of the number of grains 
and grain weight were gained when various varieties were planted at the optimum 
sowing date of 15 November (Fayed et al. 2015). In Shandong, China, lodging resis-
tance can be enhanced at a sowing date of 15 October, and resulted to a maximum 
seed yield (9.81 t ha−1) (Dai et al. 2017). In the Moree areas, the maximum grain 
yield was attained at a sowing date of 15 April for baseline (2452 kg ha−1) and future 
climatic conditions (2306 kg ha−1). Nevertheless, future grain production is lesser as 
compared to the present grain yield in Sydney, Australia (Luo et al. 2018). The high-
est mean seed yield (5.09  t  ha−1) of wheat was obtained at a sowing date of 15 
November. Earlier sowing produces maximum grain yield as compared to delayed 
sowing, mostly because of longer period of growth and development. The daily 
delay in sowing date from 20 November onward reduces grain production by 
39 kg day−1 ha−1 in Punjab areas of Pakistan (Shahzad et al. 2007). The highest grain 
production can be obtained with a sowing window of 1 to 10 of November 
(6250 kg ha−1), and any delay of sowing date might decrease grain yield (Khokhar 
et al. 2010). The most advantageous sowing window varies among regions. An opti-
mum sowing window was obtained on 5 November to 5 December in the Ahvaz 
region, 5 November to 15 December for Behbehan region, and 1 November to 15 
December for Izeh province in Iran (Andarzian et al. 2015). According to the com-
mon observations in particular regions, the optimum sowing of crop at an earlier 
sowing date in the month of November or at the end of October, as soon as the 
rainfall season begins, could provide higher grain yield as compared to a sowing 
window in the month of December (if frost factor is not a risk for the anthesis stage), 
as soon as water logging is not present in Italy (Bassu et al. 2009). Delayed sowing 
date resulted in less photo-assimilates and plant height and the low leaf area index 
becomes less because of temperature stress. In delayed sowing, the wheat cultivar 
might be of less duration that can escape from stress of heat during anthesis to matu-
rity phase (Kaur 2017). The earlier planting date of 10 November produced maxi-
mum grain production of 60.59% as compared to delayed sowing date of 10 
December in Punjab areas of Pakistan (Wajid et al. 2004).

8.3.2  Effect of Sowing Date on Rice Productivity

An appropriate planting time in a specific environmental situation makes possible 
the accumulation of desirable thermal time essential for suitable growth and phe-
nological stages to obtain the highest achievable grain yield of rice crop. The most 
favorable transplanting date varies with various agroecological setting. Under the 
temperate growing circumstances in which rice-growing season is usually short 
and sharp, reduction in minimum and maximum air temperature is observed later 
in the growing season which is injurious to the reproductive stage; thus 
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transplanting time assumes a lot of significance. Appropriate sowing and trans-
planting time is imperative to achieve maximum grain yield. An optimum sowing 
time of the rice crop is essential due to the following reasons. First, it ensures that 
sowing to anthesis phase comes under a period of suitable average air temperature 
and higher quantity of solar radiations. Second, the most favorable planting date 
for every variety ensures that the cold susceptible developmental stage happens 
when the night lower temperatures are traditionally the hottest. Last, transplanting 
on a date which gives an assurance that grain filling stage takes place when moder-
ate autumn temperatures are well possible, the highest grain weight and good qual-
ity traits are obtained (Wani et al. 2018). Too early or too delayed transplanting 
resulted in the reduction of grain production because of crop infertility and lesser 
quantity of productive tillers per hill, respectively (Jalota et al. 2012). Rice plant is 
thermophilic, so it is susceptible to heat stress for the period of particular stages of 
development. Optimum sowing date comprises optimum temperature. Temperature 
is the major driving factor for development in photoperiod unsensitive cultivars 
and accumulation of growing degree days, and therefore crop life cycle depends on 
the cultivar cardinal temperature like sum of temperature and base and appropriate 
temperatures during various phenological stages (Mahajan et al. 2018). Also pro-
ductivity of rice under any specified environmental condition is due to yield attri-
butes that emerged in various phenological phases and growth stages during crop 
duration. The maximum achievable grain production is determined by a number of 
productive tillers produced in the duration of the planting to anthesis phase, quan-
tity of fertile panicles produced at the end of the vegetative stage, number of spike-
lets produced in every panicle during the formation of panicles, the number of 
productive spikelets determined through the booting and anthesis stage, and the 
grain weight determined for the duration of the affective seed filling phase. Every 
yield component is strappingly affected by the climate circumstances the plants 
experience in the respective phases the yield components are produced in. Sowing 
date synchronizes the appropriate climate situations to the requirements of various 
stages and phases of phenology (Dharmarathna et al. 2014). Nahar et al. (2009) 
reported a significant reduction in yield components and yield due to late trans-
planting of rice nursery. Spikelet’s infertility was enhanced by the delayed trans-
planting due to stress of low temperature at panicles appearance stage. Grain yield 
diminution of cultivar dhan-46 due to delayed transplanting in 10 September, 20 
September, and 30 September were 4.41%, 8.86%, and 15.53%, respectively, as 
compared to 1 September transplanting date. Mohammed et al. (2001) found out 
that late planting in 30 August decreased grain yield by 41% as compared to an 
optimum planting date of 15 July. Chopra and Chopra (2004) reported that delayed 
transplanting date of 28 July and 4 August produced less grain yield. Transplanting 
date at mid-July was appropriate for high grain production. The maximum grain 
yield (6.88  t ha−1) was gained at a planting date of 7 July compared to delayed 
planting dates. When rice is planted late, the imperative growth phases particularly 
the seed filling stage can coincide with low temperature stress, resulting in higher 
sterility percentage, thus the decline in grain yield (Hussain et  al. 2009). Grain 
yield was decreased for late sowing (20 June) as compared to early sowing (1 June) 
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(9.4 t ha−1) in Northwest India (Pal et al. 2017). For flooded rice production during 
the dry season, grain yield was negatively influenced via the interaction between 
delayed planting date and cultivar. The highest grain yield (3661  kg  ha−1) was 
achieved at planting date 9 November during the dry season in the eastern plain of 
Thailand (Buddhaboon et al. 2011).

8.3.3  Effect of Sowing Date on Maize Productivity

Good growth and development of maize crop occurs and results in higher grain 
yield if it is sown earlier as compared to delayed sowing during the spring season. 
Sowing to anthesis and anthesis to maturity phase of maize happens in optimum 
environmental conditions (Sun et  al. 2007; Dahmardeh and Dahmardeh 2010; 
Beiragi et al. 2011). Maximum yield components are obtained in earlier planting 
date (Aziz et al. 2007; Ali et al. 2013). Usually, there are a lot of benefits which are 
related to earlier sowing time, and this includes a longer period of gain filling phase 
that provides a good opportunity for cultivars to achieve higher grain yield. 
Additionally, earlier sowing time can contribute considerably to higher resources 
use efficiency. Earlier sowing also allows harvesting earlier in the spring growing 
season when circumstances are generally well and field and time losses could be 
reduced (Bonelli et al. 2016). Earlier sowing date also enhances net returns without 
additional production cost. Conversely, delayed sowing or sowing after the appro-
priate sowing window constantly resulted in reduction of number of grains and 
grain weight. Late sowing reduces the efficient growing period for maize, enhanc-
ing the danger of exposure to fatal temperature stress in delay in the season prior to 
maturation of grains (Zhou et al. 2017). Reduced productivity of maize in delayed 
sowing could result in reduction of sowing to maturity phase, pests and disease 
attack, and high temperature and drought stress for the duration of pollination and 
fertilization process. Late sowing is usually accompanied by enhanced minimum 
and maximum air temperatures for the period of growth duration, which speed up 
crop growth and development and reduced accumulation of solar radiations that 
resulted in the reduction of total dry matter production, grain set, and number of 
grains. Higher grain production was gained in 1 July sowing date. Then it was 
reduced to 25 and 50 kg ha−1, with a per-day delay in planting date from 1 July to 
16 July and 16 July to 1 August, respectively (Aziz et al. 2007). When planting date 
is delayed, the delivery of photo-assimilates to seeds (source strength) becomes 
more limited than the requirement for assimilates via seeds (sink capacity) during 
the period of effective grain filling (Abdala et al. 2018). Production of grain was 
influenced by planting date and was diverse from 1680 g m−2 (early plantings) to 
203  g  m−2 (delayed planting) (Bonelli et  al. 2016). The planting time obviously 
showed 16.14% and 15.98% reduction of average grain production of rainfed maize 
for the first and second, respectively. An average of 9.79% and 11.98% grain pro-
duction reduction from irrigated and rainfed maize was obtained under a delayed 
sowing situation (25 June) as compared to optimum planting date (10 June), respec-
tively (Srivastava et  al. 2017). Maize grain productivity enhanced firstly before 
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(early sowing dates) and after that (late sowing dates) reduced of sowing date 12 
June, ranging from 8117 to 11,364 kg ha−1 in first year and 7955 to 11,272 kg ha−1 
in second year of study. The maximum grain yield was gained during the 12 June 
planting date in Henan province in China (Zhou et al. 2017).

8.3.4  Effect of Planting Date on Canola Productivity

Delayed planting date and heat stress decreased the number of flowers and pods 
and increased pollen sterility throughout the reproductive growth phase. Delayed 
sowing negatively affected the pollination and pollen tube formation (Morrison 
and Stewart 2002; Kirkegaard et  al. 2016). Usually, either advance or delayed 
sowing date was an unfavorable influence in attaining higher grain yield. Advance 
sowing generally resulted in more vegetative growth. Harvest index is reduced in 
early sowing (Zhang et al. 2016). Too delay planting can reduce grain yield and 
quality traits in many growing regions of canola due to heat stress affect during 
grain filling period. Reduction of seed yield in canola was mainly linked with a 
decrease in the number of grains and siliques. The appropriate planting time for 
very early- maturing canola cultivars is the first week of October as both earlier 
and delayed sowing dates can reduce the number of flowers. Nevertheless, the 
early-, middle-, and late- flowering canola cultivars had the utmost potential for 
production of higher number of flowers at early planting date (Hua et al. 2014). 
The most excellent planting date in the evaluation of three planting dates was 
determined to be 11 October as it yielded the highest grain yield of 2111.05 kg ha−1 
as compared to the other planting dates 21 and 31 October which produced lower 
grain yield of 1914.17 and 1806.46 kg ha−1, respectively in Pakistan (Yousaf et al. 
2002). The maximum grain yield of 4.20 tha−1 was obtained through variety RGS-
003 at planting date 17 November as compared to 28 December in canola-grow-
ing areas of Iran (Safikhani et  al. 2015). The advance sowing on 1 November 
resulted in a maximum grain production which in turn is a result of enhancing 
specific leaf area, primary and secondary branches, number of pods plant−1, and a 
thousand grain weight. A maximum grain yield of 3352.35 kg ha−1 was produced 
through early sowing date 1 November, whereas the late sowing date 1 December 
produced the lowest 2602.84 kg ha−1 seed yield (Ahmadi et al. 2015). The higher 
grain yield of 2634 kg ha−1 was gained by sowing on mid-September as compared 
to sowing at the end of September (2174  kg  ha−1) and first week of October 
(1944 kg ha−1) in the southwestern USA (Begna and Angadi 2016). The highest 
grain yield (3543 kg ha−1) was obtained in the early sowing date 6 November in 
Golestan, Iran. Delay in sowing led to a higher speedy growth of canola and 
reduced biomass, leaf area index, harvest index, and grain yield (Faraji et  al. 
2009). Optimum sowing window starting from 29 April to 9 May (average 
1166.7 kg ha−1) as compared to 18 May (average 917.7 kg ha−1) provides a larger 
assurance of obtaining higher grain yield in Turkey (Ozer 2003). Maximum seed 
yield was gained (386 g m−2) at early sowing date 30 March as compared to late 
sowing (Robertson et al. 2004).
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8.3.5  Effect of Sowing Date on Cotton Productivity

Potential cultivars for maximum attain a blessed cotton yield and quality characters 
might be evaluated through planting dates at various dates (Table 8.2). Both delayed 
and earlier sowing harmfully influence seed cotton quality and yield. Earlier sowing 
of cotton contributes more toward vegetative growth as compared to seed cotton 
yield (Iqbal et al. 2012). Furthermore, advance sowing of cotton reaches anthesis 
stage in the hotter month of the growing season which causes serious reduction of 
seed cotton yield (Rahman et al. 2007). Delayed sowing of cotton causes anthesis 
and physiological maturity at a time when temperature is most favorable. As a 
result, seed cotton production and quality traits are influenced by adverse environ-
mental circumstances and shrink of growth phase (Elayan et al. 2015). Karavina 
et al. (2012) revealed that changes in planting dates not only influence seed cotton 
yields and quality traits but also influence the occurrence and management of pests, 
diseases, and weeds. Consequently, optimum sowing time is very important to 
increase cotton productivity against heat stress at anthesis stage. An appropriate 
planting date gives adequate time for the completion of phenological stages and 
phases of cotton in a well-timed and proficient way. Optimum sowing date also 
permits the farming community to picking of cotton in optimum period and saves 
from risk of delay season by pests damage mainly from those pests which damage 
to flowers and bolls causing almost 70% harm to cotton crop (Poonia 2002). The 
planning of sowing a cotton crop at an appropriate time prevents the risk of advance 
and delayed sowing either because of unfavorable weather circumstances or dis-
eases and pest damage; both can be causing of enhancing rates of buds and bolls 
loss and abortion. Advance sowing provided higher vegetative expansion as com-
pared to lint yield, whereas delayed sowing produced more and bigger bolls. In 
delayed sowing of Bt cotton, too high temperature stress harmfully influenced seed 
cotton production and quality features. The best sowing date in Dera Ismail Khan, 
Pakistan, was 19 April; because of the maximum leaf area index, interception of 
solar radiation was higher for maximum economic yield of Bt cotton (Usman and 
Ayatullah 2016). The highest seed cotton production of non-Bt cotton was gained 
when the crop was planted on 10 April as compared to 25 April and 10 May during 
both years of study in Punjab India (Buttar and Sudeep 2007). As compared to the 
usual sowing time, delayed sowing time reduced boll weight, number of bolls per 
plant, strength of fiber, cellulose concentration, and sucrose conversion rate and 
photosynthesis rate. In an optimum sowing time, cotton bolls in the center of posi-
tional fruit-bearing branch had the maximum cellulose quantity, sucrose conversion 
speed, number of bolls, boll biomass, and vigor of fiber. Enhancing the cellulose 
concentration and sucrose conversion rate could increase seed cotton yield and fiber 
traits in delayed sowing (Zhao et  al. 2012a, b). The seed cotton production was 
2831 kg ha−1 on early sowing date (25 April) as compared to minimum seed cotton 
yield of 2569 kg ha−1 produced on delay sowing time (25 May) in Pakistan (Awan 
et al. 2011). The highest average seed cotton production (1649 kg ha−1) was gained 
at sowing date 20 April in India (Jalota et al. 2008). Sowing too early can result in 
reduced plant growth that causes lower seed cotton yield. Late planting dates 
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Table 8.2 Yield reduction in oilseed and sugar crops at early and late sowing

Crop Country/Continent Yield losses (%) References
Canola Canada/North America 21 Morrison and Stewart (2002)

Pakistan/Asia 15 Yousaf et al. (2002)
Turkey/Asia 22 Ozer (2003)
Australia/Australia 35 Robertson et al. (2004)
Iran/Asia 54 Faraji et al. (2009)
China/Asia 30 Hua et al. (2014)
Iran/Asia 23 Ahmadi et al. (2015)
USA/North America 27 Begna and Angadi (2016)
Iran/Asia 16 Safikhani et al. (2015)
Australia 47 Kirkegaard et al. (2016)
China/Asia 21 Zhang et al. (2016)

Cotton India/Asia 29 Poonia (2002)
Pakistan/Asia 14 Rahman et al. (2007)
India/Asia 23 Jalota et al. (2008)
Pakistan/Asia 34 Ali et al. (2009)
Pakistan/Asia 09 Awan et al. (2011)
Pakistan/Asia 29 Iqbal et al. (2012)
China/Asia 15 Zhao et al. (2012a, b)
China/Asia 26 Chen et al. (2014)
Egypt/Africa 38 Elayan et al. (2015)
Pakistan/Asia 27 Usman et al. (2016)
China/Asia 42 Khan et al. (2017)

Sunflower Portugal/Europe 45 Barros et al. (2004)
Pakistan/Asia 39 Yousaf et al. (2007)
Pakistan/Asia 28 Saleem et al. (2008)
Italy/Europe 18 Flagella et al. (2002)
Nigeria/Africa 51 Lawal et al., 2011
Serbia/Europe 39 Balalic et al. (2016)
Egypt/Africa 34 El-Mohsen (2012)
Malaysia/Asia 54 Baghdadi et al. (2014)
India/Asia 25 Sheoran et al. (2014)
USA/North America 26 Joshi et al. (2017)
Turkey/Asia 10 Ozturk et al. (2017)
Italy/Europe 40 Patane et al. (2017)

Sugarcane USA/North America 26 Garrison et al. (2000)
Australia/Australia 24 McDonald and Lisson (2001)
USA/North America 36 Viator et al. (2005)
Kenya/Africa 61 Amolo et al. (2006)
India/Asia 19 Kumar et al. (2008)
Ethopia/Africa 32 Wolde and Adane (2015)
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experience lesser average temperature and solar radiation that resulted in reduced 
sucrose supply in cotton leaves (Chen et al. 2014). Advance sowing of Bt cotton 
resulted in plant height, higher number of bolls, boll weight, and seed cotton pro-
duction as compared to late sowing time (Khan et  al. 2017). On the other hand, 
delayed sowing increased vegetative growth, and therefore shrunk phenological 
phases (Ali et al. 2009). Late in sowing decreases the number of bolls per plant, 
fiber strength, and dry matter partition (Bange and Milory 2004). In addition, sow-
ing cotton too late results in low-temperature environment stress, which resulted in 
very poor opening of bolls (Zhao et al. 2012a, b).

8.3.6  Effect of Sowing Date on Sunflower Productivity

The appropriate sowing date of sunflower can vary in various regions with various 
climatic circumstances. The highest plant height, number of grains, grain weight, 
and grain yield were achieved in sowing during August as compared to September 
and October during the autumn season. The optimum planting window of sunflower 
from the third week of August to the end of August produced oil yield as compared 
to earlier August sowing dates (Saleem et al. 2008). In Egypt, the maximum average 
of grain yield and attributes were achieved at a sowing date of 6 June, while a sow-
ing date study in Nigeria showed that the planting date from end of July to mid- 
August had a significant influence on phenological stages and phases and ultimately 
yield parameters of sunflower (Lawal et al. 2011). Various researchers had indicated 
that growing degree days and achene yield in sunflower were reduced when stan-
dard spring season sowing date was late. The results in Pakistan (Yousaf et al. 2007), 
Egypt (El-Mohsen 2012), and South Italy (Flagella et al. 2002) showed consider-
ably decreased grain production of sunflower with a delay in planting time because 
of the decline in number of grains per capitulum and grain weight. Planting time 
exerted a greatly significant influence on pollination and grain filling stage. The 
earlier planting date of 25 April was shown to give a good seed yield of 
2489.60 kg ha−1 as compared to delayed planting date of 15 May (Baghdadi et al. 
2014). The highest attainable achene yield of 2.17 t ha−1 was attained when sun-
flower was planted in mid-January. Advancing sowing date to 20 December did not 
produce any benefit not only for the grain filling but also for the yield attributes; 
nevertheless, delaying sowing dates from 5 to 20 February generally resulted in 
diminution in sowing to physiological maturity phase, very poor pollination and 
fertilization, and acceleration of phenological stages, which eventually reduced 
achene yield in Ludhiana, India (Sheoran et al. 2014). Sowing dates also signifi-
cantly affected capitulum diameter, with delaying sowing date, head diameter 
increased, so that the highest value was achieved in sowing date 20 May (11.82 cm 
at the anthesis stage and 22.60 cm at the stage of physiological maturity) (Balalic 
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et al. 2016). The maximum grain production was obtained on a sowing date of 28 
April (3033 kg ha−1), and the lowest grain yield was gained on a sowing date of 12 
May (2459 kg ha−1). Lessening of grain yield in delayed sowing dates was due to 
reduction in capitulum diameter, number of grains, and thousand grain weight 
(Ozturk et al. 2017). An advance sowing time (18 January) enhanced leaf area dura-
tion and water uptake during the critical phase of bud appearance in anthesis. The 
early planting dates also augmented the number of grains m−2 with no reduction in 
grain biomass, resulting in the highest grain of 2197.42 kg ha−1 and oil yield in 
South of Portugal (Barros et  al. 2004). The maximum production of overall and 
large grains was achieved from the delayed sowing at the end of May with mean 
values of 3777 and 3379 kg ha−1, respectively. The capitulum diameter of sunflower 
planted from end of May to the first week of June was higher by ≥18% than sowing 
in the first week of May, which partially explains the 24% enhancement in the num-
ber of grains per capitulum in the end of May and first week of June sowing in 
Powell, USA (Joshi and Heitholt 2017). An optimum sowing date of 7 April during 
spring season resulted in high grain and oil yields and less oil unsaturation. 
Consequently, delayed planting date of early June reduced growing and decreased 
oil quantity in South Italy (Patane et al. 2017). Optimum sowing date can be vary 
with respect to various hybrids of sunflower (Balalic et al. 2012).

8.3.7  Effect of Planting Date on Sugarcane Productivity

The timing of planting influences significantly the productivity of sugarcane. The 
optimum weather conditions for sugarcane is full-grown, in which rain fall/irriga-
tion is better distribution for the period of growing season, however, where before 
harvesting ripening phase is under comparatively dry condition, and the solar radi-
ations are abundant all over. The highest cane yield (120 t ha−1) was obtained at 
planting sugarcane during March as compared to April and May. The earlier the 
planting period could be done, the higher the millable cane yield obtained. Earlier 
planting has and advantage due to the reason that emerged cane has a longer growth 
period and is better to attain full tillering and leaf canopy, prior to the beginning of 
quick elongation of stalks with the commencement of optimum environment cir-
cumstances (Wolde and Adane 2015). Sugarcane planting date significantly 
affected cane yield, total recoverable sugar, and sugar yield due to effects of tem-
perature and solar radiation. Highest cane yield, sugar yield, and total recoverable 
sugar were gained 43.12, 5.9 tons/acre and 274  lb./ton at planting date during 
August in the USA (Viator et al. 2005). There were considerable and positive rela-
tions with cane length, number of tillers ha−1, number of millable canes ha−1, num-
ber of nodes cane−1, weight of millable cane, and sugar recovery of sugarcane 
planted during March and April in India. Insect pests, diseases, and weeds occurred 
with delayed planting and ultimately negative quality traits (Kumar et al. 2008). 
Cane yield and its components and attributes were affected negatively by delayed 
planting during September and October. The optimum planting month was August, 
in which maximum cane (117.21 t ha−1) and sugar yield (45.86 t h−1) were obtained 
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in Louisiana (Garrison et al. 2000). Changes in months of planting influenced mill-
able cane production; but quality traits were not affected significantly in Kenya. 
Planting of sugarcane in April produced significantly the highest cane yield of 
148.91 t ha−1, followed by May-planted crop (100.32 t ha−1) and June-planted crop 
(93.80  t ha−1) which were alike in millable cane yield even though July-planted 
crop had the significantly lowest millable cane yield of 58.54 t ha−1 at Chemelil 
site. Planting of sugarcane during the month of July should be prevented due to the 
significantly lowest millable cane yield and very poor quality traits due to more 
drought stress in growing sugarcane crop (Amolo et al. 2006). The 10 January-
planted sugarcane produced the highest sucrose yield (2895 g m−2) as compared to 
those planted in August (2197 g m−2) in Queensland, Australia (McDonald and 
Lisson 2001).

8.4  Conclusion

Planting date is the most crucial factor that affects the agronomic crops productivity 
to foremost extents. Planting date influenced significantly components and yield of 
agronomic crops. Nevertheless, the appropriate planting date varies in the various 
agroecological zones due to variations of topography and weather determinants. 
There is a consensus in the research studies that the synchronization of the critical 
phenological stages and phases with favorable weather circumstances ensures 
promising crops productivity that is merely probable through adjusting the planting 
dates. Planting date can enhance both qualitative and quantitative traits of agro-
nomic crops when determined accurately. Optimum planting time has optimistic 
impact on resources uses efficiencies. Hence, it is very important to substantiate 
appropriate planting date to synchronize with optimum growing conditions for 
agronomic crops under various agroecological regions of the globe to obtain the 
highest achievable yield levels and to ensure food security under climate change.

References

Abbas G, Ahmad S, Ahmad A, Nasim W, Fatima Z, Hussain S, Habib-ur-Rehman M, Khan MA, 
Hasanuzzaman M, Fahad S, Boote KJ, Hoogenboom G (2017) Quantification the impacts 
of climate change and crop management on phenology of maize-based cropping system in 
Punjab. Pakistan. Agric For Meteorol 247:42–55

Abdala LJ, Gambin BL, Borras L (2018) Sowing date and maize grain quality for dry milling. Eur 
J Agron 92:1–8

Adamson GC, Hannaford MJ, Rohland EJ (2018) Re-thinking the present: the role of a historical 
focus in climate change adaptation research. Glob Environ Chang 48:195–205

Ahmadi SAK, Sedghi M, Zargar AS (2015) Effects of sowing date on yield of canola genotypes. 
Bull Env Pharmacol Life Sci 4:28–35

Ali H, Afzal MN, Ahmad S, Muhammad D (2009) Effect of cultivars and sowing dates on yield 
and quality of (Gossypium hirsutum L.). Crop Food Agric Environ 7:244–247

Ali Q, Ahsan M, Ali F (2013) Genetic advance, heritability, correlation, heterosis and heterobeltio-
sis for morphological traits of maize (Zea mays L.). Albanian J Agric Sci 12:689–698

8 Effect of Planting Dates on Agronomic Crop Production



144

Amolo RA, Abayo GO, Muturi SM, Rono JK, Nzioki HS, Ochola PN (2006) The influence of 
planting and harvesting time on sugarcane productivity in Kenya. Kenya Sugar Research 
Foundation (KESREF), Technical Bulletin No. 1 PP-21

Andarzian B, Hoogenboom G, Bannayan M, Shirali M, Andarzian B (2015) Determining optimum 
sowing date of wheat using CSM-CERES-wheat model. J Saudi Soc Agric Sci 14:189–199

Awan H, Awan I, Mansoor M, Khan EA, Khan MA (2011) Effect of sowing time and plant spacing 
on fiber quality and seed cotton yield. Sarhad J Agric 27:411–413

Aziz A, Rehman HU, Khan N (2007) Maize cultivar response to population density and planting 
date for grain and biomass yield. Sarhad J Agric 23:25–31

Baghdadi A, Halim RA, Nasiri A, Ahmad I, Aslani F (2014) Influence of plant spacing and sowing 
time on yield of sunflower (Helianthus annuus L.). J Food Agric Environ 12:688–691

Balalic I, Zoric M, Brankovic G, Terzic S, Crnobarac J (2012) Interpretation of hybrid× sowing 
date interaction for oil content and oil yield in sunflower. Field Crop Res 137:70–77

Balalic I, Crnobarac J, Jocic S, Miklic V, Radic V, Dusanic N (2016) Variability of head diameter 
in sunflower hybrids depending on planting date. Genetika 48:983

Baloch MS, Shah ITH, Nadim MA, Khan MI, Khakwani AA (2010) Effect of seeding density and 
planting time on growth and yield attributes of wheat. JAnim Plant Sci 20:239–240

Bange MP, Milory SP (2004) Growth and dry matter partitioning of diverse cotton genotypes. 
Field Crops Res 87:73–87

Barros JFC, de Carvalho M, Basch G (2004) Response of sunflower (Helianthus annuus L.) to 
sowing date and plant density under Mediterranean conditions. Eur J Agron 21:347–356

Bassu S, Asseng S, Motzo R, Giunta F (2009) Optimising sowing date of durum wheat in a vari-
able Mediterranean environment. Field Crop Res 111:109–118

Begna SH, Angadi SV (2016) Effects of planting date on winter canola growth and yield in the 
southwestern US. Am J Plant Sci 7:201

Beiragi MA, Khorasani SK, Shojaei SH, Dadresan M, Mostafavi K, Golbashy M (2011) A study 
on effects of planting dates on growth and yield of 18 corn hybrids (Zea mays L.). American 
journal of. Exp Agric 1:110

Bonelli LE, Monzon JP, Cerrudo A, Rizzalli RH, Andrade FH (2016) Maize grain yield compo-
nents and source-sink relationship as affected by the delay in sowing date. Field Crop Res 
198:215–225

Buddhaboon C, Jintrawet A, Hoogenboom G (2011) Effects of planting date and variety on flooded 
rice production in the Deepwater area of Thailand. Field Crop Res 124:270–277

Buttar GS, Sudeep S (2007) Effect of date of sowing and plant spacing on the growth and yield of 
desi cotton (Gossypium arboreum L.). J Cotton Res Dev 21:49–50

Chen J, Lv F, Liu J, Ma Y, Wang Y, Chen B, Oosterhuis DM (2014) Effect of late planting and 
shading on cellulose synthesis during cotton fiber secondary wall development. PLoS One 
9(8):e105088

Chopra NK, Chopra N (2004) Influence of transplanting dates on heat-unit requirement of differ-
ent phenological stages and subsequent yield and quality of scented rice (Oryza sativa) seed. 
J Agric Sci 74:415–419

Dahmardeh M, Dahmardeh M (2010) The effect of sowing date and some growth physiological 
index on grain yield in three maize hybrids in Southeastern Iran. Asian J Plant Sci 9:432–441

Dai X, Wang Y, Dong X, Qian T, Yin L, Dong S, He M (2017) Delayed sowing can increase lodg-
ing resistance while maintaining grain yield and nitrogen use efficiency in winter wheat. Crop 
J 5:541–552

Deressa TT, Hassan RM, Ringler C, Alemu T, Yesuf M (2009) Determinants of farmers’ choice 
of adaptation methods to climate change in the Nile Basin of Ethiopia. Glob Environ Chang 
19:248–255

Dharmarathna WRSS, Herath S, Weerakoon SB (2014) Changing the planting date as a climate 
change adaptation strategy for rice production in Kurunegala district, Sri Lanka. Sustain Sci 
9:103–111

Ding DY, Feng H, Zhao Y, He JQ, Zou YF, Jin JM (2016) Modifying winter wheat sowing date as 
an adaptation to climate change on the loess plateau. Agron J 108:53–63

G. Abbas et al.



145

Elayan ED, Sohair AMA, Abdalla Abdel-Gawad SD, Nadia WAEF (2015) Effect of delaying 
planting date on yield, fiber and yarn quality properties in some cultivars and promising crosses 
of Egyptian cotton. American-Eurasian J Agric Environ Sci 15(5):754–763

El-Mohsen AA (2012) Analysing and modeling the relationship between yield and yield compo-
nents in sunflower under different planting dates. J Plant Breed Crop Sci 4:125–135

Faraji A, Latifi N, Soltani A, Rad AHS (2009) Seed yield and water use efficiency of canola 
(Brassica napus L.) as affected by high temperature stress and supplemental irrigation. Agric 
Water Manag 96:132–140

Fayed TB, El-Sarag EI, Hassanein MK, Magdy A (2015) Evaluation and prediction of some wheat 
cultivars productivity in relation to different sowing dates under North Sinai region conditions. 
Ann Agric Sci 60:11–20

Flagella Z, Rotunno T, Tarantino E, Di Caterina R, De Caro A (2002) Changes in seed yield and 
oil fatty acid composition of high oleic sunflower (Helianthus annuus L.) hybrids in relation to 
the sowing date and the water regime. Eur J Agron 17:221–230

Garrison DD, Dufrene EO, Legendre BL (2000) Effect of planting date on yields of sugarcane 
varieties grown in Louisiana. Abstr J Amer Soc Sugar Cane Technol 20:115

Gbetibouo GA (2009) Understanding farmers' perceptions and adaptations to climate change and 
variability: the case of the Limpopo Basin. South Africa Intl Food Policy Res Instv 849

Hassan R, Nhemachena C (2008) Determinants of African farmers’ strategies for adapting to cli-
mate change: multinomial choice analysis. Afr J Agric Resour Econ 2:83–104

Hua S, Lin B, Hussain N, Zhang Y, Yu H, Ren Y (2014) Delayed planting affects seed yield, 
biomass production, and carbohydrate allocation in canola (Brassica napus). Int J Agric Biol 
16:671–680

Humphreys E, Gaydon DS, Eberbach PL (2016) Evaluation of the effects of mulch on optimum 
sowing date and irrigation management of zero till wheat in Central Punjab, India using 
APSIM. Field Crop Res 197:83–96

Hussain A, Bhat MA, Ganai MA, Hussain T (2009) Influence of planting dates and spacing sched-
ules on performance of basmati rice Pusa Sugandh-3 under Kashmir valley conditions. Environ 
Ecol 27:396–398

IPCC (2014) Climate change 2014. In: Field CB, Barros VR, Dokken DJ, Mach KJ, Mastrandrea 
MD, Bilir TE, Chatterjee M, Ebi KL, Estrada YO, Genova RC, Girma B, Kissel ES, Levy 
AN, Mac Cracken S, Mastrandrea PR, White LL (eds) Impacts, adaptation and vulnerability. 
Contribution of Working Group II to the Fifth Assessment Report of the Intergovernmental 
Panel on Climate Change. Cambridge University Press, Cambridge/New York

Iqbal J, Wajid SA, Ahmad A, Arshad M (2012) Comparative studies on seed cotton yield in rela-
tion to nitrogen rates and sowing dates under diverse agro environment of Punjab. Pak J Agric 
Sci 64:59–63

Jalota SK, Buttar GS, Sood A, Chahal GBS, Ray SS, Panigrahy S (2008) Effects of sowing date, 
tillage and residue management on productivity of cotton (Gossypium hirsutum L.)–wheat 
(Triticum aestivum L.) system in Northwest India. Soil Tillage Res 99:76–83

Jalota SK, Kaur H, Ray SS, Tripathi R, Vashisht BB, Bal SK (2012) Mitigating future climate 
change effects by shifting planting dates of crops in rice–wheat cropping system. Reg Environ 
Chang 12:913–922

Joshi VR, Heitholt JJ, Garcia y Garcia A (2017) Response of confection sunflower (Helianthus 
annuus L.) grown in a semi-arid environment to planting date and early termination of irriga-
tion. J Agron Crop Sci 203:301–308

Karavina C, Mandumbu R, Parwada C, Mungunyana T (2012) Variety and planting date effects on 
the incidence of bollworms and insect sucking pests of cotton (Gossypium hirsutum L.). Res 
J Agric Sci 3:607–610

Kaur C (2017) Performance of wheat varieties under late and very late sowing conditions. Int 
J Curr Microbiol App Sci 6:3488–3492

Khan A, Wang L, Ali S, Tung SA, Hafeez A, Yang G (2017) Optimal planting density and sowing 
date can improve cotton yield by maintaining reproductive organ biomass and enhancing potas-
sium uptake. Field Crop Res 214:164–174

8 Effect of Planting Dates on Agronomic Crop Production



146

Khokhar Z, Hussain I, Khokhar B, Sohail M (2010) Effect of planting date on yield of wheat geno-
types in Sindh. Pak J Agric Res 23

Kirkegaard JA, Lilley JM, Brill RD, Sprague SJ, Fettell NA, Pengilley GC (2016) Re-evaluating 
sowing time of spring canola (Brassica napus L.) in South-Eastern Australia—how early is too 
early? Crop Pasture Sci 67:381–396

Kumar N, Singh T, Kumar V, Dhaka RPS (2008) A study on character association under differ-
ent time of sowing and harvesting in sugarcane (Saccharum officinarum L.). Progress Agric 
8:67–70

Laux P, Jackel G, Tingem RM, Kunstmann H (2010) Impact of climate change on agricultural 
productivity under rainfed conditions in Cameroon. A method to improve attainable crop yields 
by planting date adaptations. Agric For Meteorol 150:1258–1271

Lawal BA, Obigbesan GO, Akanbi WB, Kolawole GO (2011) Effect of planting time on sunflower 
(Helianthus annuus L.) productivity in Ibadan, Nigeria. Afr J Agr Res 6:3049–3054

Luo Q, O’Leary G, Cleverly J, Eamus D (2018) Effectiveness of time of sowing and cultivar 
choice for managing climate change: wheat crop phenology and water use efficiency. Int 
J Biometeorol 1-13

Mahajan G, Sardana V, Sharma N, Chauhan BS, Grain (2018) Quality of dry-seeded rice in 
response to sowing dates and genotypes. Int J Plant Prod 1–12

McDonald LM, Lisson SN (2001) The effect of planting and harvest time on sugarcane productiv-
ity. In: Proceedings of the 10thAustralian Agronomy Conference, Hobart, 2001

Mohammed I, Kumar DR, Ikramullah M (2001) Influence of nitrogen on grain yield and quality 
traits of scented rice varieties under normal and late planting. Crop Res 22:297–299

Morrison MJ, Stewart DW (2002) Heat stress during flowering in summer Brassica ECORC con-
tribution no. 02-41. Crop Sci 42:797–803

Muluneh A, Stroosnijder L, Keesstra S, Biazin B (2017) Adapting to climate change for food secu-
rity in the Rift Valley dry lands of Ethiopia: supplemental irrigation, plant density and sowing 
date. J Agric Sci 155:703–724

Nahar K, Hasanuzzaman M, Majumder RR (2009) Effect of low temperature stress in transplanted 
aman rice varieties mediated by different transplanting dates. Acad J Plant Sci 2:132–138

Ozer H (2003) Sowing date and nitrogen rate effects on growth, yield and yield components of two 
summer rapeseed cultivars. Eur J Agron 19:453–463

Ozturk E, Polat T, Sezek M (2017) The effect of sowing date and nitrogen fertilizer form on 
growth, yield and yield components in sunflower. Turk J Field Crops 22:143–151

Pal R, Mahajan G, Sardana V, Chauhan BS (2017) Impact of sowing date on yield, dry matter and 
nitrogen accumulation, and nitrogen translocation in dry-seeded rice in North-West India. Field 
Crop Res 206:138–148

Patane C, Cosentino SL, Anastasi U (2017) Sowing time and irrigation scheduling effects on seed 
yield and fatty acids profile of sunflower in semi-arid climate. Int J Plant Prod 11:17–32

Poonia BL, Singh RP, Jain NK (2002) Response of upland cotton (Gossypium hirsutum) cultivars 
to different dates of planting. Indian J Agri Sci 72:171–173

Rahimi-Moghaddam S, Kambouzia J, Deihimfard R (2018) Adaptation strategies to lessen nega-
tive impact of climate change on grain maize under hot climatic conditions: a model-based 
assessment. Agric For Meteorol 253:1–14

Rahman HR, Malik SA, Saleem M, Hussain F (2007) Evaluation of seed physical traits in relation 
to heat tolerance in upland cotton. Pak J Bot 39:475–483

Robertson MJ, Holland JF, Bambach R (2004) Response of canola and Indian mustard to sowing 
date in the grain belt of North-Eastern Australia. Aust J Exp Agric 44:43–52

Safikhani S, Biabani A, Faraji A, Rahemi A, Gholizadeh AA (2015) Response of some agrononom-
iccharracteristic of canola (Brassica napus L.) tonitrogen fertilizer and sowing date. J Crop 
Ecophy (Agriculture Sciences) 429–446

Saleem MF, Ma BL, Malik MA, Cheema MA, Wahid MA (2008) Yield and quality response of 
autumn planted sunflower (Helianthus annuus L.) to sowing dates and planting patterns. Can 
J Plant Sci 88:101–109

G. Abbas et al.



147

Shahzad MA, Sahi ST, Khan MM, Ahmad M (2007) Effect of sowing dates and seed treatment on 
grain yield and quality of wheat. Pakistan J Agric Sci (Pakistan)

Sheoran P, Sardana V, Singh R (2014) Evaluating productivity potential of spring planted sun-
flower (Helianthus annuus) hybrids in response to sowing time under changing climate sce-
nario. Indian J Agron 59:124–132

Srivastava RK, Panda RK, Chakraborty A, Halder D (2017) Enhancing grain yield, biomass and 
nitrogen use efficiency of maize by varying sowing dates and nitrogen rate under rainfed and 
irrigated conditions. Field Crop Res 221:339–349

Sun H, Zhang X, Chen S, Pei D, Liu C (2007) Effects of harvest and sowing time on the perfor-
mance of the rotation of winter wheat–summer maize in the North China Plain. Ind Crop Prod 
25:239–247

Usman K, Ayatullah NK (2016) Genotype-by-sowing date interaction effects on cotton yield and 
quality in irrigated condition of Dera Ismail Khan, Pakistan. Pak J Bot 48:1933–1944

Van Duivenbooden N, Pala M, Studer C, Bielders CL, Beukes DJ (2000) Cropping systems and 
crop complementarity in dryland agriculture to increase soil water use efficiency: a review. 
Neth J Agric Sci 48:213–236

Van Oort PA, Zwart SJ (2018) Impacts of climate change on rice production in Africa and causes 
of simulated yield changes. Glob Chang Biol 24:1029–1045

Viator RP, Garrison DD, Dufrene EO, Tew TL, Richard EP (2005) Planting method and timing 
effects on sugarcane yield. Crop management. https://pubag.nal.usda.gov

Wajid A, Hussain A, Ahmad A, Goheer A, Ibrahim M, Mussaddique M (2004) Effect of sowing 
date and plant population on biomass, grain yield and yield components of wheat. Int J Agric 
Biol 6:1003–1005

Wani SA, Bhat MA, Bhat MA (2018) An overview on the significance of sowing dates and nitro-
gen fertilization on growth and yield of rice. Int J Crop Sci 6:2640–2655

Wolde Z, Adane A (2015) Determination of planting season of sugarcane at Kuraz sugar develop-
ment project, Southern Ethiopia. Am Sci Res Journal for Engineering, Technol Sci (ASRJETS) 
7:44–49

Yousaf M, Ahmad A, Jahangir M, Naseeb T (2002) Effect of different sowing dates on the growth 
and yield of canola (Sarson) varieties. Asian J Plant Sci 1(6):634–635

Yousaf M, Ul-Hasan M, Rana MA, Abdul S (2007) Response of sunflower to different planting 
dates in cotton cropping system. Pak J Agric Res 20:15–18

Zhang Y, Zhang D, Yu H, Lin B, Fu Y, Hua S (2016) Floral Initiation in response to planting date 
reveals the key role of floral meristem differentiation prior to budding in canola (Brassica 
napus L.). Front Plant Sci 7:1369

Zhao W, Wang Y, Shu H, Li J, Zhou Z (2012a) Sowing date and boll position affected boll weight, 
fiber quality and fiber physiological parameters in two cotton (Gossypium hirsutum L.) culti-
vars. Afr J Agric Res 45:6073–6081

Zhao W, Wang Y, Shu H, Li J, Zhou Z (2012b) Sowing date and boll position affected boll weight: 
fiber quality and fiber physiological parameters in two cotton (Gossypium hirsutum L.) culti-
vars. Afr J Agric Res 7:6073–6608

Zhou B, Yue Y, Sun X, Ding Z, Ma W, Zhao M (2017) Maize kernel weight responses to sowing 
date-associated variation in weather conditions. Crop J 5:43–51

8 Effect of Planting Dates on Agronomic Crop Production

https://pubag.nal.usda.gov

	8: Effect of Planting Dates on Agronomic Crop Production
	8.1	 Introduction
	8.2	 Sowing Date and Adaptation Strategy
	8.3	 Sowing Date and Crop Productivity
	8.3.1	 Effect of Sowing Date on Wheat Productivity
	8.3.2	 Effect of Sowing Date on Rice Productivity
	8.3.3	 Effect of Sowing Date on Maize Productivity
	8.3.4	 Effect of Planting Date on Canola Productivity
	8.3.5	 Effect of Sowing Date on Cotton Productivity
	8.3.6	 Effect of Sowing Date on Sunflower Productivity
	8.3.7	 Effect of Planting Date on Sugarcane Productivity

	8.4	 Conclusion
	References




