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ABSTRACT 

The experiment was conducted in two consecutive crop seasons (2015-16 and 2016-17) at Regional 

Agricultural Research Station (RARS), Hathazari, Chattogram during Rabi season (November to March) 

with 3 duplicate laid out Randomized Complete Block Design (RCBD) to compare the  rehearsal of high-

placed outcome, early maturing and heat tolerant varieties under increasing temperature. BARI released 

early maturing wheat varieties were used for optimum sowing time and heat tolerance as an adaptive 

mechanism suffering from terminal heat stress. Six heat-tolerant early maturing wheat varieties were 

(BARI Gom 25, BARI Gom 26, BARI Gom 27, BARI Gom 28, BARI Gom 29, and BARI Gom 30).  The 

highest crop output was gained from BARI Gom 30 (4.33 t/ha) followed by BARI Gom 26 (4.06 t/ha) in a 

couple of years. The lowest yield was found from BARI Gom 27 (2.66t/ha) followed by BARI Gom 29 

(3.53 t/ha), BARI Gom 28 (3.36 t/ha), and BARI Gom 25 (3.13 t/ha) both years. Crop output of wheat and 

amount of spike showed significant difference and rest of the parameters were insignificant. The earliest 

maturing variety was BARI Gom 30 and produced a maximum crop yield than others. BARI Gom 30 

showed a maximum benefit-cost ratio (BCR) of 1.73 and BARI Gom 27 exhibited the lowest benefit-cost 

ratio (BCR) of 1.06. This result of the experiment showed that early high yielding variety and the best 

adaptive variety was BARI Gom 30 among the six varieties in Chattogram.  
 

 

Keywords: Heat tolerant, Early maturing variety, Yield performance, BARI, Wheat yield, and Chattogram.    
 

INTRODUCTION: 

Wheat (Triticum aestivum L.) contributes for 25% of 

global cereal production and is one of the most 

important food sources of carbohydrates, proteins, 

fibers, amino acids, and vitamins, providing for 20% 

of daily calories and 25% of protein consumption 

worldwide (FAO FAOSTAT, 2019). Wheat is only 

one cereal crops that is most influenced by rising 

average temperatures during the wheat developing 

periods (Semenov et al., 2011; Teixeira et al., 2013). 

Wheat is the highest significant second cereal crops in 

Bangladesh and directly impacts on economy and 

food security. Good kind of wheat lines, high grain 

yield, good nutrient, processing quality and tem-

perature tolerant to biotic and abiotic stress (Mondal 

et al., 2016). Terminal heat stress is captious for 

ensure food security. Wheat yield is reduced by 4.1 

percent to 6.4 percent for every degree Celsius in-

crease (Liu et al., 2016). High temperatures impact 

some yield data, like incipient weight and grain 

amount and weight, as discussed in (Akter et al., 

2017). A prominent heat has a significant effect on 

grain number, particularly between spike start and 

anthesis (Farook et al., 2011). After anthesis, high 
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temperature reduces grain bulk, especially if the 

treatment is applied early on (Gibson et al., 1994): 

(Castro et al., 2007). As mentioned in (Altenbach et 

al., 2012) heat stress reduces grain filling duration. 

Temperatures above 30°C decrease the intercourse of 

starch implication enzymes during the grain filling, 

reducing starch content still further (Hurkman et al., 

2003). Extreme heat events are becoming more often 

in as a conclusion of weather change (Cardoso et al., 

2019). As a result, it is fitting increasingly important 

to gain a better knowledge of their impact on yield. 

Chittagong is costal and hilly place where always 1 to 

3
0
c temperature higher than other portion of the 

country. Higher minimum average temperatures of 

Chattogram may have reduction the crop yield, led to 

quickly heading, ripeness and wheat plant height. 

Chattogram Bangladesh now becomes important 

wheat producing and consuming region. Production 

of wheat in south Asia has increased day by day since 

green revolution. Marginal high heat pressure reduced 

available water is major problem. (Rao et al., 2014) 

delivered that the minimum and maximum temper-

atures in wheat-growing areas in India increased by 

0.300 and 0.280 degrees Celsius every decade, res-

pectively. High temperatures of the growing season 

have already been identified as a key element in 

wheat productivity growth in Asia (Gourdji et al., 

2013; Pask et al., 2014; Lobell et al., 2012; Sharma et 

al., 2007; Shahen et al., 2019; Joshi et al., 2007).  
 

Temperature increases of 1°C in South portion of 

Asia might result in crop outputs losses of 6-10% 

during the grain filling phase (Lobel et al., 2008; 

Mondal et al., 2013; Asseng et al., 2015). Wheat cool 

sprinter season crops are common in Tropical Asia. 

Heat-tolerant wheat cultivars should be planted for a 

short period of time so that they can avoid high 

temperatures during the grain filling stage. Wheat is 

widely grown in the temperate, tropical, and humid 

tropics of India. Chattogram is eastern coastal side of 

Bangladesh where the wheat growing season and late 

incidence of high temperature (above 30
0
C) during 

advanced grain filling stage. The eastern part of 

Bangladesh is warmer throughout with prominent 

heat range of 27-33
0
c during grain filling period. 

News from the BARI bread wheat breeding program 

on shortly ripening and heat patient wheat varieties. 

Early maturity to avoid high heat stress has been 

suggested as an efficient crop adaptation strategy in 

areas where high heats are persistent (Joshi et al., 

2007; Mondal et al., 2013; WRC, BARI. 2007) just 

published some advanced wheat lines as verities. The 

agronomic performance of newly produced cultivars 

must be assessed under various environmental con-

ditions. BARI release wheat verities have shown 

excellent adaptation to broad extent of climate change 

and high temperature. South Asia is home to 1.6 

billion people, the better part of who rely on wheat 

for nutrition and hunger relief.  
 

Around 24% of the world's population is in desperate 

need of assistance in progressing wheat output and 

secure food security. For this, there is a strong desire 

in Chittagong, Bangladesh, to prioritize the improve-

ment of early maturing, heat-tolerant novel wheat 

varieties. The objective of this culture was to count 

the achievement of newly released varieties under 

various stress conditions, to find specific varieties for 

optimum conditions, to identify heat tolerant and heat 

sensitive varieties, and to identify specific variety for 

high crop yield achievement of early maturing ad-

apted in eastern Bangladesh. 

 

MATERIALS AND METHODS: 
 

Experiment location and Weather condition – Du-

ring the rabi harvest Each year’s 2015-16, 2016-17, 

an experiment was carried at the Regional Agri-

cultural Research Station (RARS), BARI, Chattgram 

(Latitude 22.29”N. longitude 91.47”E), Bangladesh. 

(November 26 to March 7
th
 2015-2016 and November 

26 March 7
th
 20216-2017). Silky clay loam with a p

h
 

of 6.1 is the soil type of the Agro-Ecological Zone 

(AEZ 23). The humidity was between 68% and 87% 

during the indicated time periods. We found range 

temperature 14-22
0
 In December In the research area, 

November 2015 precipitation was roughly 4mm, 

March 2015 precipitation was around 10mm. Nov-

ember 2016 precipitation was approximately 11mm 

and March 2017 rain was 80mm during the Rabi 

season.  
 

Experiment Design - Research conducted in RCBD 

design (randomized complete block design) with 3 

replications and six treatments to conduct their 

experiment during the 2015-16 and 2016-17 Rabi 

season. Main field maintains 1 inch plant to plant and 

20cm line to line spacing. Main plot size is 5mx4m. 

Under irrigated normal and slow planted conditions, 

all genotype lines produced stable grain yields (High 

temperature stress). Six recently released shortly 

maturing, changing temperature tolerant wheat 

varieties were included in this experiment. 
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Treatments          Details 

                T1                           BARI Gom 25 

T2                        BARI Gom 26 

T3                        BARI Gom 27 

T4                        BARI Gom 28 

T5                        BARI Gom 29 

T6                        BARI Gom 30 
 

Experiment Soil Types - Soil samples were collected 

from the research field and sent to the lab for phy-

siochemical analysis. The experiment field area had a 

p
h
 of 6.1, a deficiency of organic materials in the soil 

(5 g kg soil), and total N (4.3 g kg soil) and P. (8mg P 

kg soil). 
 

Experiment procedure - Shortly maturing temper-

ature tolerant wheat varieties were tasted in one envi-

ronment location in Chattogram. Information on 

locations, sowing and harvested date and plots are 

considered. The management practices were connec-

ted on the protocols that were followed at each 

individual plot in the national yield trials. Generally 

wheat are sown in November/early December and 

harvest in middle March/early April in Bangladesh. 

CIMMYT described two classification systems one is 

optimum and another late condition by (Rajaram et 

al., 1995; Braun et al., 2010). 
 

The most relevant to the studied this regions. Opti-

mum is a highly productive environment and irrigated 

where wheat grows in normal temperature. Chitta-

gong is a terminal heat stress, hot, tropical region, 

with high temperature during the crop season. The 

optimum period’s temperature is below 15
o
c and high 

temperature is above 35
o
c. Weather data were 

collected from local office. The six cultivated were 

done for land preparation. Manure and fertilizers were 

applied before the land cultivation as recommend-

ation dose@10 t/ha cow-dong, the Urea230 kg/ha, 

TSP 150 kg/ha, MoP 120 kg/ha, Sulphur 130 kg/ha, 

Zink 10 kg/ha, Boron 8 kg/ha. Rest of other chemical 

fertilizer were mixed and broadcast on land before the 

land cultivation. Seed rate 120kg/ha. Seed were sown 

on 26 November 2015 and same date of 2016. Three 

irrigations were applied at crown root initiation, tille-

ring and grain filling stage during the crop season. At 

the CRI (crown root initiation) stage, two-thirds of 

the urea and the total amount of all fertilizers were 

applied as a basal application, and one-third of the 

urea was applied as a top dress. Middle five rows 

were harvested (1m
2
) for yield and output contri-

buting characters were recorded from five plants from 

each plot in field and laboratory. The soil p
h
 inter-

cultural operation such as weeding, mulching and 

plants thinning management were done as and when 

necessary. All data were collected from the experi-

ment of crop season. Collaborators provided data on 

GY(t/ha), heading days (HD), days to maturity (MD), 

plants height (PH), biological yields (BY) were 

special consideration on the crop. Amount of days 

from the sowing date/first irrigation until 50% of the 

spikes had developed from the flag leaf was used to 

calculate HD (Nesa et al., 2021). MD was investi-

gated in the peduncles of 50% of the spikes, indi-

cating senescence. On March 7th, plots were har-

vested at maturity to determine GY. All parameters 

were analyzed by statistic-10 software for evaluation. 

LSD was estimated to assimilate mean grain yield of 

the variety. 
 

Meteorological information’s of the experimental 

area - All meteorological data was collected from the 

RARS campus's weather observation center in Hat-

hazari, Chattogram. Weekly mean maximum, mini-

mum air temperature, rainfall, and humidity were all 

comprised in the data.  

 

 

 

 

 

 

 

 

 

 

 
 

 

Fig 1: Weather information in Chattogram (RARS, Hathazari) During Wheat Season in Both Year During 

2015-16 (left), and 2016-17 (Right). 
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Over the duration of two years, the experiments were 

guided in the key wheat-producing area of Chatto-

gram, Bangladesh. Sowing was completed in the 

fourth week of November. The size and shape of the 

plot, how it is managed are definite by the local 

conditions. Due to the nature of extent heat stress, this 

variety endures marginal extent heat pressure during 

the wheat growing season. In the south-east region of 

Chattogram, average weekly meteorological data 

from sowing to harvest are shown (Fig 1). Final two 

years, the average temperature trend has been rather 

consistent. In the 2015 and 2016 crop seasons, the 

coldest temperature was in January, followed by step 

by step climb until April. In March, the average 

temperature was higher. Last December, January and 

February the coolest heat for crop (wheat) growing 

and grain filling. For 2015, 2016 and March 2017, 

weather forecast of period data for maximum and 

lowest temperatures were available for the site. The 

mean maximum temperature in this place was 3-

5 degrees Celsius higher than the mean maximum 

temperature in other wheat-growing areas across the 

country. 

 

RESULTS: 

Wheat Plant Heading - Plant physiological pro-

cesses were changed as a result of the high tem-

perature. From one phonological stage to the next, 

these impacts are diverse. The variations could be 

related to otherness in varieties' genetic make-up 

beside how they interlude with the environment 

(Islam, 1990). Plant heading, tiller count, plant height, 

spikelet count, maturity, crop yield, and biological 

yield are all direct markers of cereal crop vegetative 

growth. Plant height is an operation of the genetics 

beside the environmental condition which contributes 

plant heading (Fig 2). Due to inherent variances 

across the varieties, the days to physiological maturity 

of wheat varieties also revealed a significant range. 

Moreover high temperature condition during the 

vegetative stage temperature was about 25-30
0
c (late 

February), which was not suitable for proper growth 

and progress phase as result started early heading. 

The maximum temperature during the vegetative 

stage was above 30°C, which hampered crop stand 

establishment and tiller production, normal physio-

logical growth life, resulting in a low plant heading 

with yield. Same talk was found (Kumer et al., 1994). 

Maximum early heading is BARI Gom 30 (55days) in 

2015-16 and (53days) in 2016-17 (Fig 2). BARI Gom 

26 is second early heading (55days) in 2015-16 and 

(54days) in 2016-2017 years. Third early heading is 

BARI Gom 27 (57days) in 2015-16 and (56days) in 

2015-17 years. BARI Gom 28 and BARI Gom 29 is 

largest heading of the trails that is (58days) 2018-

2016 and (56days and 57days) in 2016-17. Above this 

treatment BARI Gom 30 is early heading followed by 

BARI Gom 26. These parameters are not statistically 

significant with each other’s. Early heading cultivars 

had longer post-heading periods and grain-filling 

lengths, as well as a longer post-heading period and 

grain-filling duration. (b) Completion of a significant 

portion of the grain-filling period prior to the onset of 

extent heat pressure early in the season, (c) retention 

of more green leaves at the anther. Early heading, on 

the other hand, may not be a desirable attribute to 

look for when selecting cultivars for cool climates. 

 

 
 

Fig 2: Yield trail of heat tolerant wheat on plant heading in Chittagong in 2015-16 (left), and 2016-17 (Right). 
 

Wheat Plant Height - Fig 3 demonstrate the plant 

height of six wheat genotypes under normal growing 

heat conditions. The terminal heat effect of growing 

conditions and wheat genotypes on plant height was 

not statistically significant in the variations, according 

to the findings. BARI Gom 30 developed to the 

highest height of plant in the terminal heat growing 

environment (97 cm in 1st year of experiment 2015-
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16 and 94 cm in 2
nd

 year 2016-17 respectively). BARI 

Gom 27, a heat-sensitive genotype, had the shortest 

plant height (92 cm and 92 cm for 1st and 2nd year 

respectively). Plant height was significantly reduced 

for all wheat genotypes under continuous heat growth 

circumstances, with varying degrees of reduction. 

Due to phenotypic and the combined influence of 

growing conditions, plant height varied under termi-

nal heat and late seeding. Heat stress in a sowing set-

ting may have shortened wheat development and 

photosynthetic period, becoming in a reducing in 

plant height. Effect of wheat varieties on plant height 

was significant (Mattas et al., 2011; Mohammad et 

al., 2011) and varied greatly among wheat genotypes 

(Ford and Throne, 2001). Differences in plant height 

caused by different varieties could be related to 

genotype genetic conditions. The plant height of 

BARI Gom 26 was (96 cm) in 2015-16 and (98 cm) 

in 2016-17 years which was satisfied. Plant height of 

BARI Gom 25; BARI Gom 28 and BARI Gom 29 

was (94 cm) in 2015-16 and (97 cm), (95 cm), (97 

cm) subsequently.  
 

 
 

Fig 3: Yield trail of heat tolerant wheat plant height in Chittagong in (cm) 2015-16 (left), and 2016-17 

(Right). 
 

Wheat Plant Maturity - Consistently high heat in 

Chittagong resulted in early heading and shorter crop 

duration than when temperatures were lower. The 

reported trends may have been influenced by high 

heats during the crop cycle. Due to inherent variances 

across genotypes, the days to physiological maturity 

of wheat cultivars revealed a large diversity. Despite 

regular planting, rising temperatures limit the dura-

tion of each development phase. High temperatures 

expedite the development, decrease the duration, and 

limit the life span of cultivars from planting to har-

vest, according to (Ficher, 1990). Some physiologi-

cal activities of wheat (leaf senescence of leaf area 

ratio, specific leaf area, leaf weight ratio, photo-syn-

thesis, photosystems and respiration) are reducing by 

continual terminal heat temperature. BARI Gom 30 is 

better than other selected genotypes for in this phy-

siological works. Gradually increasing heat directly 

effect on wheat maturity. The mean maturity of wheat 

ranged from 100-110 days in south Asia. This trials 

we accomplished that BARI Gom 30 was very shortly 

and maturity (92 days) in 2015-16 and (93 days) in 

2016-17 years (Fig 4). 

 
 

 
 

Fig 4: Yield trail of heat tolerant wheat on maturity (Days) in Chittagong in 2015-16 (left), and 2016-17 

(Right). 
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The second early maturity was BARI Gom 26(94 

days) in 2015-16 and (95 days) in 2016-17 years. 

Followed by BARI Gom 27, (97 days), BARI Gom 

25, (97 days), BARI Gom 28, (97 days) and BARI 

Gom 29, (97 days) in 2015-16 years. other hand 

BARI Gom 27, (96 days), BARI Gom 25 (97 days), 

BARI Gom 28 (96 days) and BARI Gom 29, (97 

days) in 2016-17 years. BARI Gom 30 and BARI 

Gom 26 was very early may be impressed by terminal 

heat stress. No significant effect on these parameters. 
 

Grain (crop) Yield of Trails - Temperatures of 12 to 

22°C are ideal for wheat anthes is and wheat grain 

filling (Shewry, 2009; Prasad and Djanaguiraman, 

2014) found that plants subjected to temperatures 

above 24°C during wheat generative stage had a 

significant drop in grain production, which increased 

as the length of exposure to high temperatures 

increased. Heat stress slowed grain filling and slowed 

kernel growth, resulting in up to 7% lower kernel 

density and weight in spring wheat (Guilioni et al., 

2003). Excess radiation and high temperatures, 

according to (Wahid et al.,2007), are the greatest 

limiting variables impacting plant growth and, 

ultimately, agricultural productivity in tropical 

environments. Progress in crop yield in the wheat 

crops is mostly required and important parameter of 

all Agricultural experiment in Bangladesh. In present 

study, in extent heat pressure in normal sowing 

condition in Chattogram resign the yield reduction 

was13.8% from BARI Gom 30,19.8% from BARI 

Gom 26, 32.8% from BARI Gom 29, 35.4% from 

BARI Gom 28, 37.4% from BARI Gom 25 and 

highest yield loss by temperature pressure 50.4% 

from BARI Gom 27. From the experiment this 

location the data (Fig 5) displayed that the maximum 

wheat corn yield (4.3 t/ha) was found in wheat BARI 

Gom 30 in 2015-16 years and (4.33 t/ha) in 2016-17 

years followed by BARI Gom 26, (4.00 t/ha) in 2015-

16 years and (4.06 t/ha) in 2016-17 years. The lowest 

grain yield was obtained from the treatment of BARI 

Gom 27 (2.30 t/ha) in 2015-16 years and (2.66 t/ha) 

in 2016-17 years. Thirdly high yield was obtain from 

the experiment of BARI Gom 29, (3.20 t/ha) in 2015-

16 years and (3.53 t/ha) in 2016-17 years. Subsequ-

ently next grain was obtain from the treatment of 

BARI Gom 28, (3.10 t/ha) in 2015-16 and (3.36 t/ha) 

in 2016-17 years and finally BARI Gom 25 wheat 

grain was 3.10 t/ha) in 2015-16 and (3.16 t/ha) in 

2016-17. These outcomes are also in conformity with 

the finding of (Mondal et al., 2016; Singh et al., 

2016), who reiterated the Bangladesh heat tolerant 

wheat varieties application having been influential in 

raising the grain output of wheat crop. As per (Hasan, 

2002), each 1°C increase in average mean air temper-

ature from optimum condition during anthesis to 

maturity reduced grain yield by 2.6 to 5.8% in heat 

tolerant genotypes and 7.2 percent in heat sensitive 

genotypes. Early wheat in Bangladesh is subjected to 

extent heat stress during the vegetative stage, while 

late sowing wheat is damaged at two stages: germi-

nation by low heat pressure (10
o
C) and reproductive 

stage by extent heat pressure (>25
o
C), affecting grain 

output (Hossain et al., 2011; 2012). In normal (Nove-

mber 26) sowing condition variety of BARI Gom 30 

is recommended, followed by variety of BARI Gom 

26. From the study we find the significant effort 

among the treatments. 

 

 
 

Fig 5: Yield trail of heat tolerant wheat on Grain yield (t/ha) in Chittagong in 2015-16 (left), and 2016-17 

(Right). 
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stress. Although Normal sowing resulted in better 

development of grain weight because of longer grow-

ing periods (Sofied et al., 1977) but normal sowing 

with terminal high temperature at growing stage, 

especially in grain filling stage ultimately decreased 

1000-grain weight (Chatrath et al., 2007; Mason et 

al., 2013; Zarei et al., 2013; Asseng et al., 2015). 

High temperatures of 31/20°C during the day/night 

may cause grain shrinkage due to variations in the 

aleuronic layer and cell endosperm architecture (Dias 

et al., 2008). Plants with varied grain weight stability, 

otherwise, saw a drop in grain development rate and 

periods (Vijayalakshmi et al., 2010). With a 5°C 

temperature increase over 20°C, grain-filling period 

in wheat can be reduced by 12 days (Yin et al., 2009). 

The improvement in night temperature is more 

responsive than the development in day temperature, 

shortening the grain filling time and lowering grain 

production. Temperatures of 20 to 23°C at night shor-

tened the grain-filling period by 3 to 7 days (Prasad et 

al., 2008). In our research, we discovered that bet-

ween the BARI Gom 30 resulted in statistically 

greater 1000-grain weights, than the BARI Gom 27 in 

the lowest 1000-grain weights (Fig 6). It may be 

BARI Gom 30 has owing to protest extent heat 

pressure for recovery extent heat during the crop's 

growth stage, particularly the grain filling stage. The 

statistically analysis showed (Fig 6) no significant 

difference among the treatment regarding thousand 

grain weight. Experimental treatment involving treat-

ment t6 of BARI Gom 30 witnessed  highest thousand 

grain weight (48 g) in 2015-16 years and (47 g) in 

2016-17 years. The lowest thousand (1000) kernel 

weight come from treatment t3 of BARI Gom 27, (36 

g) in 2015-16 years and (42 g) in 2016-17 years. 

Second highest score come from the treatment t2of 

BARI Gom 26, (45 g) in 2015-16 years and (43 g) in 

2016-17 years. Thirdly thousand (1000)kernel weight 

was the treatment t5 of BARI Gom 29, (43 g) in 2015-

16 years and (42 g) in 2016-17 years 5
th
 and 6

th
 

highest 1000 grain weights was subsequently the 

treatment t1 BARI Gom 25 (40 g) in both years. 

Treatment t4 of BARI Gom 28, (41 g) in 2015-16 

years and (42 g) in 2016-17 years. Terminal heat may 

be lowest effect and some sensitive environmental 

occurred on BARI Gom 30 for their recovery genetic 

grainin Chattogram. 1000 grain weight differ crop 

output in wheat crops. 
 

 
 

Fig 6: Yield trail of heat tolerant wheat on 1000 grain weight (g) in Chittagong in 2015-16 (left), and 2016-17 

(Right). 
 

Biological Yield - On both high and low biological 

yield cultivars, the data showed that marginal extent 

heat had a considerable impact on biological yield. 

Regular planting caused in an extended biological 

output for this the increased number of tillers, accor-

ding to (Donaldson et al., 2001). These findings con-

cur with those of (Matuz and Aziz, 1991). In our pre-

sent study we found the high biological out of 10.34 

t/ha and 10.52 t/ha (2015-2016, 2016-2017) years was 

recorded (Fig 7) in treatment t6 BARI Gom 30 due to 

its more tillers, high plants height, spike, boll grain, 

spikelet and 1000grain weight followed by treatment 

t2 BARI Gom 26 (9.40 t/ha) in 2015-16 and (9.59 

t/ha) in 2019-17 years. The lowest biomass yield was 

treatment t3 BARI Gom 27 (7.47 t/ha) and (7.48 t/ha) 

in both years. It might be high temperature effect at 

vegetative stage on BARI Gom 27; for this crops 

become thinned and get fewer tillers which in change 

decreased the poor biological yield, (Kumar et al., 

1994). Sequentially treatment t5 of BARI Gom 29, 

(9.41 t/ha) in 2015-16 and (9.17 t/ha) in 2016-17 

years. The treatment t4 of BARI Gom 28, (9.40 t/ha) 

and (9.40 t/ha) in both years. The Treatment t1 

biomass was (9 t/ha) in 2015-16 and (9.57 t/ha) in 

2016-17 years. Treatment t1, t4, t5 produce BY signi-

ficantly similar. 
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Fig 7: Yield trail of heat tolerant wheat on Biological yield (t/ha) in Chittagong in 2015-16 (left), and 2016-17 

(Right). 
 

Spike/m
2
 of Wheat - The amount of spike/m

2
 is a 

captious factor in determining grain yield. Spike/m
2
, 

amount of kernels, based on the period of spike, 

which is dictated by one's genetic makeup. Environ-

mental elements that existed at the point Period of 

expansion spike amount of grains possesses. Wheat 

yield has a direct impact on the terminal kernel 

output. Variations in the amount of spike/m
2
among 

cultivars and varietals were most likely related to 

genetic differences (Islam, 1995). According to (O'-

Toole and Stockle, 1991), as vegetative growth pro-

gresses and tillering progresses towards the con-

clusion of the GSI (Emergence to double ridges) 

stage, susceptibility to high heat rises. During this 

phase, high temperature sensitivity manifests itself as 

a wane in the period of GS1 (Shpiler and Blum, 

1986), beside a wane in leaf bound and growth. 

During this period, high heats for a wane in the total 

amount of leaves and spike bearing tillers (Midmore 

et al., 1984). 
 

 It was informed that genotype BARI Gom 30 Better 

performance of through the marginal heat stress. Also 

better BARI Gom 26. Data in (Fig 8) showed that 

maximum spike (243) and (237) in 2015-16 and 

2016-17 years was observed with treatment t6 BARI 

Gom 30.Followed by treatment t2 BARI Gom 26 

(225) and (210) in two years. The lowest spike was 

observed in treatment t4 BARI Gom 28 (142) 2015-16 

years and (177) in 2016-17 years. The cultivar BARI 

Gom 27 was not successfully protest of terminal high 

temperature for healthy growth, tillers and spikes. 

Thirdly highest spike was executed in treatment t3 

BARI Gom 27(193) in 2015-16 and (185) in 2016-17 

years. 4
th
, 5

th
, and 6

th
 highest spike was found in 

treatment t1 BARI Gom 25 (173), treatment t5BARI 

Gom 29 (177), treatment t4 BARI Gom 28 

(102).These three varieties were not statistically 

significant. High amount of spikes decreasing crops 

yield of wheat. That is why BARI Gom 30 becomes 

high grain yield in this experiment. 

 
 

Fig 8: Yield trail of heat tolerant wheat on plant spike of m
2 
in Chittagong in 2015-16 (left), and 2016-17 

(Right). 
 

Tiller/m
2
 of Wheat - In wheat, tiller is also an out-

come of high heats throughout the development 

phase. At the age of 15 to 20 days, some tillers were 

died due to unfavorable heat stress condition in res-

earch field. In heat stress condition, how many tillers 

would be stable in future, it would be fully depending 

on their genetic diversion. Most genotypes do not 

operate satisfactorily in all situations; genetic effects 

are not independent of environmental impacts. When 

a genotype interacts with its environment, the relative 
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ranking of genotypes for yield generally varies when 

genotypes are examined diagonally many atmosphere 

and years (Al-Otayk, 2010). Comparison of the treat-

ment means (Fig 9) that the high amount of tillers 

(251) in 2015-16 and (246) in 2016-17 years at the 

15days was observed in treatment t6 of BARI Gom 

30. The second fertile tiller was observed in the treat-

ment t2 of BARI Gom 26, (248) in 2015-2016 and 

(224) in 2016-17 years. The lowest tiller was obser-

ved in treatment t4 of BARI Gom 28, (165) in 2015-

16 and (148) in 2016-17 years. Treatment showing 

increase in the number of fertile tillers may be rela-

tively better yield performance in crops season. BARI 

Gom 27 tiller was high but grain weight was low. 

Significant result was not found from the treatment.  

 

 
 

Fig 9: Yield trail of heat tolerant wheat of plant tiller of m
2
 in Chittagong in 2015-16 (left), and 2016-17 

(Right). 
 

Spikelet’s/Spike of Wheat - The content of grains 

the sum of spikelet’s/spike is a captious factor in deter- 

mining grain production. The number of spikelet’s/ 

spike is regulated by the range of the spike and gene-

tic make-up beside environmental factors present 

during the development stage. The quantity of spike-

let’s/spikes has an effect on eventual grain production 

in plant of wheat and varies reclining on the growing 

conditions. Data in (Fig 10) showed that maximum 

spikelet (17) was observed with the treatment t6 BARI 

Gom 30 in 2015-16 year and (17) in 2016-17 years. 

Followed by the treatment t2 of BARI Gom 26, (13) in 

2015-16 year and (13) in 2016-17 years. These two 

genotypes may have getting good duration and favor-

able heat temperature for growth and development 

than other genotypes, this same finding get from (Ali 

et al., 1882).  

 

 
 

Fig 10: Yield trail of heat tolerant wheat on spikelet/spike in Chittagong in 2015-16 (left), and 2016-17 

(Right). 
 

It was found that (Fig 10) lower amount of spike-

let’s/spike in all variety was treatment t3of BARI 

Gom 27, (08) in 2015-16 year and treatment t3 BARI 

Gom 27 (10) in 2016-17 years. It may be un-favor-

able heat environment for its growth and develop. 

Lower spikelet’s (11) was found in the treatment t1, t4, 

t5 both years of the study. Treatment t1 BARI Gom 26 

was (10) in 2015-16year and (11) in 2016-17 years. 

Treatment t4 BARI Gom 28 was (11) in both years. 

BARI Gom 29 spikelet’s/spike was (13) in 2015-16 

year and (11) in 2016-17 years. It may be little high 

temperature effect on these varieties for growth. 

Variances in the quantity of spikelet's/spike between 

cultivars and varietals were most likely attributable to 
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genetic differences (Islam, 1995). Temperatures were 

high from emergence to the GSI (double ridges 

stage), affecting floret production and resulting in 

lower grain spike in shortly sowing the crops. Accor-

ding to (O'Toole and Stockle, 1991), as vegetative 

development and tillering advance towards the finish 

of the GSI stage, vulnerability to extent heat incre-

ases. During this phase, high temperature sensitivity 

manifests itself as a reduction in the periods of GS1 

(Shpiler and Blum, 1986), beside a short in leaf area 

and growth. High temperatures during this cycle also 

cause a short in the overall quantity of leaves and 

spike-production tillers (Midmore et al., 1984) Tem-

peratures exceeding 30°C during floret formation 

cause total sterility, according to Saini and Aspinal, 

(1982), resulting in fewer grains spike. Increasing in 

spikelet may be imposed to high yield of wheat.  
 

Plant Population - The yielding of heat on plant en-

hancement and improvement vary depending on the 

wheat species. Air temperatures over the optimum 

range for many species are farther probably to surpass 

the optimum range in a rising climate change scen-

ario. Because of the probability of average temper-

atures surpassing their range, cool-season species will 

have a limited growing season. (Prasad et al., 2001; 

Prasad et al., 2002) studied the temperature respon-

siveness of various species. Temperature extremes at 

the beginning of the generative period have a signi-

ficant impact on fruit or grain output in all species. 

One way to reduce this impact is to choose cultivars 

that shed pollen quickly in the morrow when temper-

atures are cooler. At the 10 to 14 days in research 

field, few plants were died on the pressure of unfavor-

able environmental condition. In this situation BARI 

Gom 30 have not found any died plants in the plats. 

From the study we observed (Fig 11) the high amount 

of plant generation was 123 in the treatment t6 BARI 

Gom 30 in 2015-16 years and 129 in 2016-17 years. 

The second high amount of plant generation was 

observed in the treatment t2 BARI Gom 26, (115) in 

2015-16 years and (112) in 2016-17 years. The abo-

minable quantity was treatment t1 BARI Gom 28 (93) 

in 2015-16 years and (94) in 2016-17 season. Thirdly 

was found BARI Gom 29 (96) and (100) in two years. 

Crop output and biomass also became high depend on 

plant population in crops. BARI Gom 30 was also 

better than others. Statistically was not significant 

from the treatment. 

 

 
 

Fig 11: Yield trials of heat tolerant wheat on plant population of m
2
 in Chittagong in 2015-16 (left), and 2016-

17 (Right). 
 

Economic Analysis - A basic economic study was 

performed. Because the costs of land preparation, 

labor, seed, fertilizer, and irrigation were consistent 

crossways alldis position, they were termed fixed 

costs. Urea, triple super phosphate (TSP), murate of 

potash (MoP), Gypsum, Born, and zinc sulfate prices 

were all considered variable costs. To calculate gross 

return, net return, and benefit cost ratio, the farm gate 

prices of the output were profit from farmers and 

local market places (BCR). For all of the manage-

ments, the rest was treated the same. The sum of fixed 

and variable costs was used to calculate total cost 

(Total cost= Fixed cost+Variable cost). The farm gate 

selling price of the principal product was used to 

com-pute the gross return. The BCR was calculated 

by gross margin the gross return by the total price. 

From the economic analysis we get that total price of 

production 50,000 taka/ha (all treatment are same). 

Highest gross return come from treatment T6=86,600 

taka followed by treatment T2=81200 Taka (Table 1). 

Third, fourth and fifth bold come-back from treatment 

T5, T4, T1.. The lowest bold come-back from treatment 

T3=53,200 taka. The formula of BCR (benefit cost 

ratio) is gross return/total price of production. The 
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highest BCR is 1.73 (treatment=T5). Followed by 

treatment T2 (1.62). The lowest BCR is treatment=T3 

(1.06). For this we can say BARI Gom 30 is better 

among others in Chattogram region.  
 

Table 1: Economic performance of early maturing and heat tolerant wheat varieties in Chattogram during 

Rabi season in 2015-16 and 2016-17 (average). 
 

Treatment Gross return Total cost of production 

(TK/ha) 

Gross margin 

(TK/ha) 

Benefit cost ratio 

(BCR) 

T1 62,200/- 50,000/- 12,600/- 1.25 

T2 81,200/- 50,000/- 31,200/- 1.62 

T3 53,200/- 50,000/- 3,200/- 1.06 

T4 67,200/- 50,000/- 17,200/- 1.34 

T5 70,600/- 50,000/- 20,600/- 1.41 

T6 86,600/- 50,000/- 36,600/- 1.73 
 

N.B: Local market wheat price 20/-, T1=BARI Gom 25, T2= BARI Gom 26, T3= BARI Gom 27, T4= BARI Gom 28, T5= BARI Gom 

29, T6= BARI Gom 30.  

 

DISCUSSION: 

High temperature influenced modification of plant 

physiological progress. These effects differ from one 

physiological to another stage. The variation might be 

due to different in genetic make-up of the varieties 

and their interactions with the environment (Islam, 

1995). From the weather picture (Fig 1) we observe 

the temperature of Chottagram was 20
0
c to 30

0
c. This 

high heat stress shortens the duration of each 

development phase by the rising temperature. Same 

answer from (Spink et al., 1993). Maximum tem-

perature was above 25
0
c which affected on stand esta-

blishment of grain and tillers production, ultimately 

poor yield (Kumer et al., 1994) and (Fischer et al., 

1990). Wheat sown on November 26, mean greatest 

temperature in vegetative stage, was near at 25
0
c, but 

at grain filling stage mean greatest heat was also near 

at 28
0
c, which was suitable for good yield in crops. 

Above the temperature of 25
0
c grain growth reduced 

by 38%, as a output grain size is reduced significantly 

(Hossain et al., 2011). 
 

The temperature of Chattogram in February always 

above 25
0
c. That is why the entire attitude was 

influenced by marginal heat stress. BARI Gom 30 

and BARI Gom 26 was better performance by rising 

terminal extent heats pressure due to preventive stage 

tolerant. Heat was very high at grain filling stage 

which finally less the yield of the crop due to shorten 

each development (Spink et al., 2000). In the 1000 

grain picture we observed variety BARI Gom 30 and 

BARI Gom 26 above the always 45g was better due 

to longer growing period. Similar result was found by 

(Sofied et al., 1977). These finding are strongly sup-

ported by those of (Spink et al., 2000) and (Shahzed 

et al., 2002). CIMYT also found a few early maturing 

heat lasting wheat lines in southern Bangladesh 

(Mondal and Singh, 2016).Shortly sowing outcome in 

upper biomass yield for number tillers. Those are in 

agreement with (Matuz and Aziz, 1991). (Hasan et 

al., 2002) grain outcome loss was 2.6 to 5.8% in tem-

perature lasting and 7.2% in heat sensitive genitive 

for each 1
0
c uprising in approximately mean air heat 

from optimum condition by anthesis to ripeness. 

Effect of extent heat at the grain filling in wheat plant 

has been suggested in south Asia and globally 

(chartrah et al., 2007; Mason et al., 2013; Zarei et al., 

2013; Asseng et al., 2015). Continual high temper-

ature in Chattogram location led to shortly heading 

and early crop period than for site. High heats stress 

on heading days on maturity (Mason et al., 2010; 

Yang et al., 2002; Zhon-hu et al., 1994). The obser-

ved reduction of plants height for high heats were 

similar to these reported in other studies (Zhon-hu 

and Rajaram, 1994; Mandal et al., 2013). The variety 

of BARI Gom 30 and variety of BARI Gom 26 trials 

had earlier heading which were locally-adapted high-

yielding varieties with early to normal maturity. More 

inquiry is going to identify genes that could join 

earliness and temperature adjustment. Few wheat 

genotypes were identified every year that outdo. But 

the high cropping variety not re-evaluated in future 

thought the selected by the experiment. Results of the 

experiment demonstrated the shortly maturing, high-

yielding, heat-tolerant wheat variety with good adap-

tation potential in Chattogram region. Result also 

suggests that earliness could be a key standard for 

high heat pressure tolerant in Chattogram. Short 

duration wheat varieties are often preferred by culti-

vator for use in turning with others crop. They also 

require fewer inputs especially for irrigation, for 

shorter crop cycle. 
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CONCLUSION: 

It can be terminated that crop yield, component and 

early maturing were affected considerable by heat. 

The results showed that the variety of BARI Gom 30 

and variety of BARI Gom 26 were significantly better 

to variety of BARI Gom 27, BARI Gom 28, BARI 

Gom 25 and BARI Gom 29 for the studied aspects of 

yield and early mature. Heat tolerant genes required 

by wheat to reach high yield and maturity. It can be 

recommended that BARI Gom 30 was best for Chat-

togram to high output and early mature. Followed by 

BARI Gom 26 (2
nd

), BARI Gom 29 (3
rd

), BARI Gom 

28 (4
th
), BARI Gom 25 (5

th
) and BARI Gom 27 (6

th
). 

Chattogram only in right time condition BARI Gom 

30 is greatest, followed by BARI Gom 26. 
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