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Abstract 

Effects of sowing dates on growth and development of wheat cultivar, “shotabdi” was 
investigated at Natore distract during the period from November 2009 to April 2011. The 
experimental treatments sowing date were three phases, viz., early sowing (18 November), mid 
sowing (25 November) and late (05 December) sowing. Twelve (12) growth stages were 
recognized from germination to maturity based on morphological observation. The twelve 
growth stages germination and emergence, seedling, crown root initiation, tillering, jointing, 
shooting, booting, heading, flowering, milk, dough and ripe. Almost all the growth phases and 
stages except germination, emergence and seedling stages were influenced by sowing date. To 
get maximu m growth and development it is necessary to used of optimum sowing date, 
irrigation, sowing method, quality seed, basal dose of fertilizer application, weeding, etc. There 
was a need to increased the growth, development and yield of wheat per unit area in Bangladesh 
to meet the ever-increasing food requirement to the country, as the cultivable area is very limited 
and there is little scope to expand the area for production of wheat.  
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Introduction 

Bangladesh is an over populated country and the food production of the country is not increasing to keep 
pace that of population growth. In order to meet the demand for the increasing population, wheat  
production needs to be increased. The scope of increasing the area of the cultivated land is limited in 
Bangladesh due to occupation of land for accommodation growing population. The option to increase the 
total production of wheat is to find out the ways and means to increase the yield on unit area basis.  
Wheat is one of the major crop of the world ranking first both in acreage and production among the seed 
crops (FAO 1987). About one third of the population of the world live on wheat grains (Naser et al., 
1996). It is therefore, essential to know physio-morphological  condition of wheat such knowledge will  
help to determine the important growth stages when management practices will contribute the most to the 
desired development of spikes, spike lets, and grain (BBS 2005). The physio-morphological organs have 
a direct relationship with phase development of wheat plant (Selim et al., 1992). Phonologically the life 
of a wheat plant may be divided in six growth phase, such as germination and emergence, tillering, stem 
elongation, heading, flowering and grain formation and ripening. The study of phase development is not 
suffi cient to forecast about the time of supply of inputs like irrigation and proper sowing date for cereal  
varieties (Arom-Koomlang 1990). To study of physio-morphological in cereal crops is very important. 
The physio-morphological of development of growth phase and stages depend on sowing date, irrigation, 
soil conditions, supply of growth factors and prevailing environmental condition during the growing 
season (Awashi and Bhon 1993). The growth of a wheat plant should therefore be studied more precisely 
for identi fying various growth stages by analyzing the development of its physiological organs under the 
microscope.  

The present study was under taken with a view to identi fying di fferent growth phases and growth stages  
of wheat cultivar, “ Shotabdi” and to determine the effect of sowing dat e on the time of occurrence and 
duration of growth phases and stages, growth and physio-morphological attributes contributing 
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characters of wheat. In view of the above ci rcumstance, the present study was undertaken the following 
objectives: 

1) to find out the optimum sowing date of experimental wheat variety. 

2) to find out the physio-morphological adaptation of experimental wheat variety. 

3) to study effect of the interaction between sowing date and natural moisture condition on the physio-
morphological and yield of experimental wheat variety. 

Materials and Methods 

The experiment was conducted at the Natore sugar mill area in the Natore district, during the period from 
November, 2009 to June, 20011 to study different sowing dat e on the growth, development of wheat  
cultivar, “ Shotabdi”. Description of the experimental site:-Location: The experiment site belongs to non-
cal carious dark grey and black flood plain soil (Chalan  Bill lower land) under the Chalan Bill flood 
plain, Agro-ecological Zone,05(UNDP and FAO 1998). Soil: The experiment  field was a medium high 
land with silty loam soil texture having pH value of 7.6. Climate: The experimental area was under sub-
tropical climate charact erized by rain fall during the Khari f season (April to September) and low 
temperature and scanty rain fall during the rabi season (October to March) (BARI 1997). Experimental  
treatment: The sowing date in the experiment were as follows: Sowing time-3: 1). Early sowing time: 18 
November, 09; 2). Medium sowing time: 25 November, 09 and 3). Late sowing time: 05 December, 09 
and next year also follow the previous year date. Experimental design and layout: The experiment was  
laid out in a split-plot design in three sowing (steps) of three replication. Sowing was first divided into 
four main plots and each the main plot was further divided in to three unit plot. The treatments were 
assigned in the main plot with every subplot. Collection of experimental data: - Physio- morphological 
characters: Time of occurrence and duration following growth phases and stages of development were 
recorded. 1). Growth phases:- a) Germination b) Till ring c) Stem elongation d) Heading e) Flowering f) 
Grain formation and ripening  2). Growth stages: a) Germination and emergence b) Seedling c) Crowing 
root initiation d) Till ring e) Jointing f) Shooting g) Booting h) Heading i) Flowering j ) Milking k) 
Dough and l) Ripe. Plant sample from each plot was selected at random. Height of the plant was  
measured from ground level to the tip of the upper most spike let of the spike excluding awn.  

Statistical analysis: All the collected and cal culated data were analyzed following the ANOVA-
technique. The mean di fferences among the treatments were adjusted by Duncan’s Multiple Range Test 
(DMRT) (Gomez and Gomez, 1984) using a computer operated program named MSTAT-C.  

Result and Discussion  

Growth stages with their characters, time of occurrence and duration 

Twelve (12) growth stages were recognized from germination to maturity based on morphological  
observation. The twelve growth stages germination and emergence, seedling, crown root initiation, 
tillering, jointing, shooting, booting, heading, flowering, milk, dough and ripe. The detailed descriptions  
of these growth stages with their characters, time of occurrence and duration in the studied wheat variety  
are presented in figures. The germination and emergence stage (stage I) was detected the emergence o f 
coleoptiles through the soil surface and it continued for 7 days in all sowing date (figure 1). In the 
seedling stage (stage II) the plants were est ablished with 2-3 leaves. This stage began at 8 DAS and 
lasted for 8-9 days in different sowing date (figure 2). The crown root initiation stage (stage III) was  
detected with the appearance of crown root (Arom-Koomlang 1990). During this stage plant bleared 3-4 
leaves and 2-3 tillers. This stage started at 17,17 and 26 DAS with early, mid and late sowing,  
respectively and it lasted for 12, 11 and 10 days with early, mid and late sowing, respectively (figure 3) 
(Razzaque et al., 1992). During the tillering stage plants possessed 5-8 leaves and tillering continued. 
This stage was identified at 26-29 DAS and it continued for 9-12 days in different sowing treatments. 
The minimum time (26 days) required to tillering was noted in case of l ate sowing, medium time(28 
days) required in mid sowing and maximum time (29 days) required in early sowing(S1) (figure 4) 
(Awashi and Bhon 1993). This result was indicates that the early sowing date, long duration on tillering 
stage. Stage v was termed as jointing stage. During this stage 2-4 nodes with 7-12 leaves on the stem 
were noticed. This stage started at 35-42 DAS and it lasted for 10-11 days in di fferent sowing dat e 
(figure 5). During this stage the stem elongated flag leaf started to emerge and the main shoot contained 
8-13 leaves. The booting stage (stage VII) began at 51-60 DAS and it lasted for 6-7 days in different  
sowing date (figure 7) (BARI 1997). Booting stage started earlier with late sowing (51 days) than with 
early (60 days) and mid (51 days) sowing. A minimum day to booting (60 days) was recorded with early  
sowing date. This indicates that early sowing date take long duration boot formation. The heading stage 
(stage VIII) start ed at 57-67 DAS and it continued for 5-7 days  in di fferent sowing date (figure 8).  
Highest number of days required to heading (67 days) was observed in late sowing. The flowering stage 
(stage IX) appeared at 62-74 DAS and l asted for 5-6 days in different sowing date (figure 9). Maximum 
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days to flowering (74 days) were found at early sowing and minimum (62 days) at lat e sowing. Similar 
Halse (1969) reported early sowing date was maximum flowering time. The milk stage (stage x) was  
found with the start of grain development (figure 10). Grain gradually developed with watery substances  
followed by milky contents (Tisdale et al. 1985). This stage started at 67-80DAS and it lasted for 14-15 
days in di fferent sowing dat e.  Maximum days  to milky (80 days) were found at  early sowing and 
minimum days (67 days) found at late sowing and same condition on the stages dough and ripe (figure11 
and 12) (Taluder and Chase 2004). 

 

 

Figures 1, 2, 3, 4, 5 and 6: Effect on sowing date on Germination and emergence, Seedling, Crown root 
initiation, Tillering, Jointing and Shooting stages with their time of occurrence and duration of 
wheat cultivar shotabdi  
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Fig. 3. Stage III: Crown root initiation
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Figures 7, 8, 9, 10, 11 and 12: Effect on sowing date on Booting, Heading, Flowering, Milking, Dough 

and Ripe stages with their time of occurrence and duration of wheat cultivar shotabdi  

Summary 

Six growth phases germination and emergence, tillering, stem elongation, heading, flowering, grain 
formation and ripening and twelve growth stages germination and emergence, seedling, crown root  
initiation, tillering, jointing, shooting, booting, heading, flowering, milk, dough and ripe were identifi ed 
from germination to maturity based on phyiso-morphological observation. Almost all the growth phases  
and stages except germination and emergence and seedling stages were influence by sowing date. The 
number of days required to CRI (17 days), tillering (29 days), jointing (42 days), shooting (53 days), 
booting (60 days), heading (67 days), flowering (74 days), milk (80 days), dough (96 days) and ripe (111 
days). The early sowing gave the longest duration of crown root initiation (12 days) tillering (12 days),  
jointing (11 days), shooting (7 days), flowering (6 days), milk (19 days), dough (14 days) and ripe (20 
days). The duration of the growth stages  was  shortest at late sowing seedling (8 days), CRI (10 days),  
tillering (9 days), jointing (10 days), shooting (6 days),   booting (6 days), heading (5 day), flowering (5 
days), milk (13 days), dough (12 days), ripe (14 days).The duration of these growth stage was longest at  
early sowing and shortest at the late sowing. The time of occurrence duration of almost all the growth 
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Fig. 11. Stage XI: Dough
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stages increased gradually with the early sowing date. Early sown wheat signi ficantly di ffered from the 
late sown wheat in all parameters measured.  
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