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Introduction 
 

Wheat is one of the most staple food crops of 

the world and is a major constituent of global 

food security. India is the second largest wheat 

producer in the world. Total area planted 

wheat in the country about 30.2 million 

hectare and is produced about 97.4 million 

tons with productivity of 3.24 tonnes per 

hectare (Directorate of economics and 

statistics, MoA & FW, India, 2016-17). It is 

estimated that India will have to produce 109 

million tonnes of wheat to feed 1.25 billion 

population of the country by the end of 2020 

(Singh, 2010a). With the increased pressure on 

cultivable land, there is hardly any scope for 
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Field experiment was conducted during rabi season of 2016-2017 and 2017-2018 at G. B. Pant 

University of Agriculture and Technology, Pantnagar, Uttarakhand. The experiment was conducted 

in split plot design on wheat variety UP-2565 to study phenological development and yield of wheat 

in relation to sowing dates, seed priming and foliar nutrition. Main plot treatments consisted of two 

sowing date i.e. timely (November 28) and late (December 28) and seed priming with 2.0% KCl for 

12 hours and non-primed seed. Sub plot treatment consisted of foliar treatment including foliar spray 

of 0.5% ZnSO4, 0.5% CaCl2, 0.5% KNO3, 2.0% urea and control. Foliar spray was done at 

maximum tillering and 80% flowering stage. Results revealed that grain yield reduction in late sown 

wheat was 22.9% and 24.0% during first and second crop season, respectively in comparison to 

timely sown wheat. Late sown crop showed significant reduction in number of days to attain 

phenological phases due to effect of high temperature at late vegetative phases. Commencement of 

days to flowering, anthesis and physiological maturity were 12.4 and 10.3 days (2016-17 and 2017-

18 respectively), 12.1 and 11.3 days (2016-17 and 2017-18 respectively), 9.7 and 8.5 days (2016-17 

and 2017-18 respectively) earlier in late sown than timely sown wheat crop. In seed priming 

treatment occurrence of phenological phases 1.9 to 2.8 days earlier than non-primed seed. There was 

no significant variation in yield attributes and grain yield due to seed priming. Foliar nutrition 

resulted significant increment in grain yield over no spray treatment. Grain yield increased by 28.9% 

and 23.7% with 2% urea, 26.8 and 19.4% with 0.5% ZnSO4, 21.7 and 14.6% with 0.5% KNO3 and 

17.2 and 9.3% with 0.5% CaCl2 foliar spray during 1st and 2nd year, respectively. Timely sown wheat 

responded more to foliar treatment than late sown in relation to increment in grain yield. Foliar spray 

of 2% urea in timely (Nov 28) sown crop seemed the most productive combination followed by 

foliar spray of 0.5% ZnSO4 in same sowing date. Foliar spray of urea @ 2% and ZnSO4 @ 0.5% 

treatments were more viable for both the sowing dates and can compensate the yield loss. 
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expansion of area under wheat in our country. 

Therefore, the main emphasis would be on 

increasing the productivity by adopting the 

improved cultivation practices and quality 

inputs. Date of sowing is one of the major 

yield determining factors in wheat crop due to 

its main effect on phenological development. 

Relative duration of phenological stages is an 

important determinant of grain yield of crop 

under different growing conditions. Days 

taken to start booting and anthesis stages 

notably decreased in late sown wheat due to 

elevated heat stress later in the season (Nahar 

et al., 2010). In North western plain zone, 

there is wider sowing window of wheat. It is 

sown as early in 2
nd

 fortnight of October, 

normal in 1
st
 to 3

rd
 week of November and late 

in 4
th

 week of November to end December. In 

India, more than 40% of total wheat area has 

been shifted to late sowing due to late 

harvesting of long duration verities of paddy, 

sugarcane (ratoon), pigeon pea, toria, potato 

and green vegetables. Due to reduction in 

tillering period and increased risk of hot 

weather during grain filling, late planting 

results in linear reduction in wheat grain yield. 

At Hisar, Singh et al., (2003) observed that 

one month delay in sowing of wheat from 

November 25 to December 25 decreased days 

taken to anthesis by 14.9%. Rasal and 

Gavhane (2005) reprted that late sowing of 

wheat on December 17 reduced the period 

required for anthesis and physiological 

maturity as compared to sown on November 

17. It has been estimated that delay in sowing 

of wheat beyond 15 December, results in 50 

kg yield reduction/ha/day (Singh et al., 2001). 

 

Inclusion of improved agronomic practices 

helps to alleviate adverse effect of temperature 

under late sown condition. Seed priming is 

one of the ways to improve seedling vigour 

and crop establishment under stress conditions 

(Farooq et al., 2008). They explore the 

possibility of improving late sown wheat 

performance by seed priming techniques. In 

addition to seed priming, foliar nutrition has 

become an effective way to improve growth, 

development and yield of a crop. Nutrients 

play an important role in the biochemical and 

physiological functions in plant. Foliar 

applications of nutrients made at early and late 

vegetative stages will ensure a better canopy, 

contains high levels of stem carbohydrate 

being translocated to the developing grain 

during maturation. Additionally, foliar 

nutrition promote root absorption of the same 

nutrient or other nutrients through improving 

root growth and increasing nutrients uptake by 

supplying directly to plant foliage (El-Fouly 

and El-Sayed, 1997). Greater grain yield of 

wheat was obtained at pre-anthesis foliar 

feeding with urea (16 kg N ha
–1

) as compared 

with later applications (Eman and Borjian, 

2010). Gul et al., (2011) also supported the 

same theory that foliar application of urea at 

tillering, stem elongation and booting stage 

increase significantly plant height, spike 

length, number of grains per spike, 100 grain 

weight and grain yield. Nitrogen and 

potassium the major yield limiting nutrients 

and play a vital role to improve the growth 

and yield of wheat crop. Abdi et al., (2002) 

reported that foliar spray of 1% potassium 

chloride +5% urea at double ridges and milky 

stages of wheat resulted significantly higher 

grain yield of wheat as compared to check 

treatment. Zinc application @ 216 g/ha at 

tillering and booting stage and 0.5% at 

tillering and grain initiation stage allowed 

getting 14% and 10.4% yield increment, 

respectively in wheat grain yield as compared 

to no spray (Zoz et al., 2012 and Dayanand et 

al., 2013). Foliar application of KNO3 (0.5% 

and 1.0%) and CaCl2 (0.1%) at booting and 

anthesis stage improve yield under both 

normal as well as late sown wheat (Kang et 

al., 2017 and Chaurasiya et al., 2018).  

 

Information on effect of seed priming and 

foliar nutrition on phenological development 

and yield of timely and late sown wheat crop 
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is meager. Therefore present investigation was 

carried out to study the phenological 

development and yield of wheat in relation to 

sowing dates, seed priming and foliar 

nutrition. 

 

Materials and Methods 

 

Field experiment was conducted at Norman E. 

Borlaug Crop Research Centre, G. B. Pant 

University of Agriculture & Technology, 

Pantnagar, Uttarakhand, during the rabi 

season of 2016–17 and 2017-18. Soil of the 

experimental plot was low in available N, 

medium in organic carbon, available P, K, Ca 

and Zn. Soil pH was near to neutral in 

reaction. The experiment was laid out in spilt 

plot design on wheat variety ‘UP- 2565’ with 

three replications. The main plot treatment 

consisted of two sowing date viz. timely 

(November 28) and late (December 28) and 

seed priming treatment viz. non primed seeds 

and seed priming with 2.0% KCl for 12 hours. 

Sub plot treatment consisted of five foliar 

treatments i.e. control, 0.5% ZnSO4, 0.5% 

CaCl2, 0.5% KNO3 and 2.0% urea. Foliar 

sprays were made at maximum tillering and 

80% flowering stage. Crop was sown on 

corresponding dates (November 28 and 

December 28) using seed rate of 100 kg ha
-1

 

with a row spacing of 20 cm. The fertilizer 

was applied @120: 60: 40:: nitrogen (N): 

phosphorus (P2O5) and potash (K2O) using 

NPK mixture, urea and muriate of potash.  

 

Half dose of nitrogen and full dose of 

phosphorus and Potash was applied as basal 

and rest half dose of nitrogen was applied at 

crown root initiation after the first irrigation. 

The rest of the cultural practices were 

followed as per recommended cultural 

practices for wheat crop. The weather data 

during the growing season of wheat in 2016-

2017 and 2017-2018 were obtained from 

meteorological observatory situated at 

Norman E. Borlaug Crop Research Centre, G. 

B. Pant University of Agriculture & 

Technology, Pantnagar, Uttarakhand and are 

presented in Figure 1 and 2. Data on 

phonological development stages were 

recorded in both sowing date from each plot 

marked with 2 metre row length. The stage of 

crop when 80% plant exhibited flowering, 

anthesis and maturity, that date was recorded. 

The number of shoots having ear was counted 

at maturity in marked two metre row length. 

After harvesting and threshing, the grains 

were collected and grain yield was recorded in 

kg per plot. It was converted to q ha
-1

. Data 

related to phonological development stages 

and yield were statically analyzed using 

OPSTAT software developed by Sheoran et 

al., (1998). Critical difference among 

treatments was tested at 5% probability level. 

 

Results and Discussion 

 

Wheat phenology 

 

Statistical evaluation of the recorded data on 

wheat for days to phonological development 

phases (flowering, anthesis and physiological 

maturity) showed significant variations due to 

sowing dates. Results depicted in Table 1 

showed that late sowing significantly reduced 

the number of days to attain corresponding 

phenological phases in both growing season. 

Phenological phases are very sensitive to high 

temperature (Hossain and Teixeira Da Silva 

(2012). In late (December 28) sown crop, 

phenological phases viz. flowering, anthesis 

and physiological maturity occurred 12.4 

days, 12.1 days and 9.7 days earlier 

respectively during 2016-17. Whereas, during 

2017-18, corresponding phenological phases 

occurred 10.3 days, 11.3 days and 8.5 days 

earlier in comparison to Nov 28 sown crop. 

The results are in agreement with the work of 

Dhaka et al., (2006), Nahar et al., (2010) and 

Mumtaz et al., (2015). Based on mean of two 

years data from Table 1 found that flowering, 

anthesis and maturity in late (Dec 28) sown 
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wheat was occurred 11.4, 11.7 and 9.1 days 

earlier in comparison to timely (Nov 28) sown 

wheat. The faster commencement of 

flowering, anthesis and maturity in late sown 

wheat might be due to higher mean maximum 

temperature existed at late vegetative stages 

i.e. 45 to 60 (25.6
0
C), 60 to 75 (27.8

0
C) and 

75 to 90 DAS (30.9
0
C) in late sown crop as 

compared to timely sown crop 45 to 60 

(20.1
0
C), 60 to 75 (21.6

0
C) and 75 to 90 DAS 

(25.6
0
C) (Figure 1). Rasal and Gavhane 

(2005) and Nahar et al., (2010) also reported 

that high temperature stress at late vegetative 

stages caused significant reduction in number 

of days to attain aforementioned phenological 

stages in wheat plant. 

 

During both the years, primed seed took lesser 

time in occurrence of phenological 

developmental phases viz. flowering, anthesis 

and physiological maturity as compared to 

non-primed seed. In primed seeds anthesis, 

flowering and physiological maturity occurs 

2.5 and 1.9 days, 2.8 and 1.9 days, 2.7 and 2.0 

days earlier than non-primed seed during 

2016-17 and 2017-18 respectively (Table 1). 

In primed seeds crop took lesser time to reach 

flowering and maturity due to early and faster 

emergence resulting in uniform crop 

establishment and synchronous growth. The 

results are in agreement with the study of Kant 

et al., 2004 and Bose et al., (2016). Although 

foliar nutrition had non-significant variation in 

phenological development, numerically more 

number of days to attain phenological phases 

recorded in foliar spray of nutrients in 

comparision to no spray treatment (Table 1). 

Foliar application of nutrients particularly 

nitrogen delayed senescence that contributed 

to more photosynthetic activity reducing the 

force maturation lead to increased 

reproductive phase (Amanullah et al., 2013). 

Interactions effect among sowing date, seed 

priming and foliar nutrition were non-

significant in relation to phenological 

developmental stages. 

Grain yield and yield components 

 

Grain yield was significantly affected by 

sowing dates and foliar nutrition (Table 2). 

Their interaction was also significant in this 

regards (Table 4). In late (December 28) sown 

crop, grain yield reduced to 22.9% and 24.0% 

during 2016-17 and 2017-18, respectively in 

comparison to timely (November 28) sown 

crop. The reduction in grain yield due to late 

sowing has also been reported by Subhan et 

al., (2004), Dutta et al., (2005) and Karki 

(2013). It could be due to high temperature 

experienced by the late sown crop at late 

vegetative and grain filling stage shortening 

the penology. It has also been reported by Sial 

et al., 2005; Rahman et al., 2009a and Hossain 

and Teixeira Da Silva, 2012 that wheat 

phenology and productivity is significantly 

affected by sowing dates. Faster phenological 

development in late sown wheat results 

adverse effect on yield attributes resulting in 

yield reduction. Timely (November 28) sown 

crop produced significantly higher number of 

ear bearing shoots per square metre, spikes per 

square metre, number of grains per spike and 

thousand grains weight as compared to late 

(December 28) sown crop (Table 2). In late 

sown wheat crop, number of ear bearing 

shoots per square metre was reduced by 16.8% 

and 20.4% during 2016-17 and 2017-18, 

respectively; number of spikes per square 

metre was reduced by 11.1% and 10.1% 

during 2016-17 and 2017-18, respectively; 

number of grains per spike was reduced by 

14.2% and 13.2% during 2016-17 and 2017-

18, respectively and thousands grain weight 

was reduced by 12.9% and 12.3% during 

2016-17 and 2017-18, respectively than timely 

(November 28) sown wheat (Table 2). Late 

sown crop was exposed to comparatively 

higher mean maximum temperature during 

late vegetative stages (Fig. 1) which might be 

responsible for reduced number of effective 

shoots. Lesser number of spikes per square 

metre was recorded in late sown wheat. 
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Table.1 Effect of sowing date, seed priming and foliar spray treatment on days taken to 

flowering, anthesis and physiological maturity in wheat crop 

 

 

 
 

Treatment Days to flowering Days to anthesis Days to physiological 

maturity 

2016-17 2017-18 2016-17 2017-18 2016-17 2017-18 

Sowing date       

Timely (Nov 28) 90.5 87.2 95.0 91.2 121.1 119.2 

Late (Dec 28) 78.1 76.9 82.9 79.9 111.4 110.7 

S.Em± 0.8 0.4 1.2 0.2 1.4 0.9 

CD at 5% 2.9 1.2 3.9 0.7 4.9 2.9 

Seed priming       

Non primed 85.5 83.0 90.4 86.5 117.6 115.9 

2% KCl 83.0 81.1 87.6 84.6 114.9 113.9 

S.Em± 0.8 0.4 1.2 0.2 1.4 0.9 

CD at 5% NS 1.2 NS 0.7 NS NS 

Foliar spray       

No spray 83.1 81.6 87.8 85.1 115.1 114.5 

0.5% ZnSO4 84.5 82.2 88.9 85.5 116.3 114.8 

0.5% CaCl2 83.4 81.7 88.3 85.4 115.5 114.9 

0.5% KNO3 84.7 82.2 89.6 85.8 116.8 115.2 

2.0% Urea 85.7 82.7 90.0 86.0 117.4 115.3 

S.Em± 0.7 0.4 0.7 0.3 0.7 0.3 

CD at 5% NS NS NS NS NS NS 
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Table.2 Effect of sowing date, seed priming and foliar spray treatment on number of ear bearing shoots, number of spikes, number of 

grains per spike, thousand grain weight and grain yield 

 

Treatments Number of ear 

bearing shoots (m
-

2
) 

Number of spikes 

(m
-2

)
 

Number of 

grains per 

spike 

Thousand grain weight 

(g) 

Grain yield (q ha
-1

) 

 2016-17 2017-18 2016-

17 

2017-18 2016-

17 

2017-

18 

2016-17 2017-18 2016-17 2017-18 

Sowing date           

Timely (Nov 28) 423.4 408.4 300.5 282.3 52.1 46.8 47.2 41.5 50.1 45.8 

Late (Dec 28) 352.4 325.0 267.2 253.9 44.7 40.6 41.1 36.4 38.6 34.8 

S.Em± 7.1 5.1 0.5 0.9 2.0 1.8 0.7 0.7 0.9 1.2 

CD at 5% 24.6 17.7 1.9 3.2 7.0 6.1 2.3 2.4 3.1 4.2 

Seed priming           

Non primed 384.1 361.8 283.6 267.8 46.9 41.8 43.2 38.2 43.9 40.2 

2% KCl 391.7 371.7 284.0 268.4 49.8 45.6 45.2 39.7 44.8 40.3 

S.Em± 7.1 5.1 0.5 0.9 2.0 1.8 0.7 0.7 0.9 1.2 

CD at 5% NS NS NS NS NS NS NS NS NS NS 

Foliar spray           

No spray 312.7 325.0 238.0 234.8 43.1 39.3 40.1 36.1 37.3 35.5 

0.5% ZnSO4 413.0 382.9 295.4 276.6 50.5 46.5 45.6 39.8 47.3 42.4 

0.5% CaCl2 389.3 362.7 294.1 275.5 45.8 40.7 44.1 38.8 43.7 38.8 

0.5% KNO3 402.5 374.3 294.7 276.1 48.3 42.9 44.9 39.2 45.4 40.7 

2.0% Urea 421.9 388.3 296.8 277.5 54.3 48.9 46.3 40.9 48.1 43.9 

S.Em± 6.9 7.5 0.5 0.5 1.2 1.2 0.4 0.7 0.5 0.7 

CD at 5% 20.1 21.5 1.4 1.3 3.6 3.4 1.3 2.0 1.5 2.2 
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Table.3 Interaction effect of sowing date and foliar spray treatment on number of effective tillers 

of wheat 

 

 Number of effective tillers (m
-2

) 

Sowing date Foliar spray 

 No spray 0.5% ZnSO4 0.5%CaSO4 0.5%KNO3 2% Urea 

 2016-17 

Timely (Nov 28) 323.5 457.2 428.3 442.0 465.8 

Late (Dec 28) 301.8 368.8 350.3 363.0 378.0 

S.Em±=9.9 CD at5%=28.4 

2017-18 

 90 DAS 

Timely (Nov 28) 339.5 431.3 412.2 422.8 408.4 

Late (Dec 28) 310.5 334.5 313.2 325.7 325.0 

S.Em±=10.6 CD at5%=30.4 

 

Table.4 Interaction effect of sowing date and foliar spray on grain yield of wheat 

 

 Grain yield (q ha
-1

) 

Sowing date Foliar spray 

 No spray 0.5% ZnSO4 0.5%CaSO4 0.5%KNO3 2% Urea 

 2016-17 

Timely (Nov 28) 41.2 53.4 50.2 51.4 54.4 

Late (Dec 28) 33.3 41.1 37.3 39.5 41.7 

S.Em±=0.7 CD at 5%=2.1 

   2017-18   

Timely (Nov 28) 38.4 48.8 45.6 46.7 49.6 

Late (Dec 28) 32.6 36.0 32.0 34.8 38.4 

S.Em±=1.1 CD at 5%=3.0 

 

It could be due to lesser number of ear 

bearing shoots resulting from shorten 

vegetative phases as a result of higher 

temperature (Hossain and Teixeira de 

Silva, 2012). Delayed sowing from Nov 28 to 

Dec 28 exposed to higher mean maximum 

daily temperature than timely sown crop 

(26.1
0
C against 21.8

0
C during 2016-17 and 

29.4
0
C against 21.3

0
C during 2017-18) during 

late vegetative period (one month prior to 

anthesis). This might have resulted in poor 

growth of late sown crop coupled with less 

number of ear bearing shoots and 

subsequently less number of spikes per square 

metre. Number of grains per spike is one of 

the most important component determining 

yield. It depends on the number of viable 

florate that set grains at anthesis (Peltonen- 

Sainio et al., 2007) and cosequently spikelets 

fertility. Reduction in number of grains per 

spike recorded in late (December 28) sown 

crop could be due to reduction in number of 

fertile spikelets per spike. Poor grain growth 

might be due to high temperature in 

December 28 sown crop at the time of grain 

development which reduces the activity of 

starch synthase (Zhao et al., 2007) and 

remobilization of photoassimilates in to the 

developing grain (Wang et al., 2011). 

Furthermore heat stress also shortened the 
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duration of grain filling and enhance grain 

filling rate which in turn reduces grain mass 

(Tewolde et al., 2006 and Dias et al., 

2009a).Significant reduction in number of 

spikes per square metre, grains per spike and 

thousand grains weight due to late sowing 

was also observed by Kumar and Sharma 

(2003), Shirpurkar et al., (2008) and Malik et 

al., (2009). As a consequence of which grain 

yield reduces significantly in late sown wheat 

in comparison to timely sown wheat.  

 

Seed priming treatment resulted more number 

of spikes per square metre, number of grains 

per spike, thousand grains weight and grain 

yield as compared to non-primed seed. 

Though the differences were non-significant 

during both the crop season (Table 2). Giri 

and Schillinger (2003) and Subedi and Ma 

(2005) also reported that seed priming with 

KCl had no significant increment in yield. 

 

Among foliar spray treatment, the maximum 

number of ear bearing shoot per square metre, 

spikes per square metre, number of grains per 

spike and thousands grain weight were 

recorded in 2% urea spray during both the 

years (Table 2). As a consequences of which 

during both the years, the highest grain yield 

48.1 and 43.9 q ha
-1

 during 2016-17 and 

2017-18, respectively was recorded in 2% 

urea spray treatment which was significantly 

superior to rest of the treatments except 0.5% 

ZnSO4. During 1
st
 year of experimentation 

period, the maximum increment 28.9% in 

grain yield was observed with 2.0% urea 

spray followed by 26.8% with 0.5% ZnSO4, 

21.7% with 0.5% KNO3 and 17.2% with 0.5% 

CaCl2. During 2
nd

 year, same trend was 

observed in yield increment i.e. 23.7%, 

19.4%, 14.6% and 9.3% with spray of 2.0% 

urea, 0.5% ZnSO4, 0.5% KNO3 and 0.5% 

CaSO4, respectively (Table 2).The minimum 

values of corresponding yield components 

and grain yield were recorded in no spray 

treatment during both the years. At the time of 

grain development, nutrient requirement of 

developing grain is high. Foliar feeding is one 

of the ways to meet out adequate and 

sufficient quantity of nutrients to the 

developing seed. 

 

Stimulating effect of nutrients on yield could 

be due to increment in biomass production, 

more vegetative growth and yield attributes. 

They involved in photosynthesis, protein 

metabolism and energy transfer reactions, 

enhanced metabolism activities, pollination, 

and fertilization and interfere in the 

germination and growth of pollen grains 

resulting in the increment in the number of 

grains per spike (Krichevsky et al., 2007). 

Foliar application of urea at the later growth 

stages of the crop might have increased the 

availability of nitrogen to the crop which 

favoured enhanced accumulation of 

photosynthate in the grains. Zn, K and Ca also 

involve in accumulation of photosythates in 

the grain but to smaller extent in comparison 

to N. Kundu and Sarkar (2009), Zoz et al., 

(2012), and Chaurasiya et al., (2018) also 

reported improvement in grain yield and yield 

components due to foliar spray of urea, 

ZnSO4, KNO3 and CaCl2 at late vegetative 

and reproductive stages. 

 

Interaction between sowing date and foliar 

spray treatments for number of ear bearing 

shoots and grain yield was significant during 

both the years (Table 3 and 4). Persual of data 

in Table 3 indicates that the highest number 

of ear bearing shoots recorded in 2.0% urea 

spray of timely (November 28) sown crop, 

while, the minimum was recorded with no 

spray treatment of late (December 28) sown 

crop. Foliar spray of 0.5% ZnSO4 was next to 

best treatment of 2.0% urea spray in timely 

(November 28) sown crop. Similarly 

interaction table 4 indicates that the highest 

grain yield obtained in timely (November 28) 

sown crop with 2% urea spray and minimum 

was recorded in no spray treatment of late 
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sown crop. During both the years, Late 

(December 28) sown crop also recorded 

maximum grain yield with 2% urea spray 

which was at par with 0.5% ZnSO4 spray of 

late (December 28) sown crop and no spray of 

timely (November 28) sown crop. Although, 

study revealed that timely sown wheat 

responded more to foliar nutrition in relation 

to improve crop yield but in late sown crop 

foliar spray also help to mitigate adverse 

effect of heat stress resulting in higher yield 

in comparison to no spray treatment. These 

results are in conformity with the finding of 

Graham and McDonald (2001) and Singh et 

al., (2011a). 

 

Based on two year’s study, it can be 

concluded that phenological development and 

wheat grain yield is sensitive to temperature 

stress. One month delay sowing from Nov 28 

to Dec 28 caused reduction in grain yield by 

22.9% and 24.0% during 1
st
 and 2

nd
 year of 

investigation, respectively. Among nutrients 

spray, foliar spray of 2% urea resulted 

significantly higher grain yield than other 

nutrient spray except 0.5% ZnSO4 spray. 

Response to foliar spray of nutrient was more 

in timely sown than late sown wheat. Foliar 

spray of 2% urea in timely (Nov 28) sown 

crop seemed the most productive combination 

followed by foliar spray of 0.5% ZnSO4 in 

same sowing date. Foliar spray of all nutrients 

in late (Dec 28) sown wheat can reduce the 

yield loss by mitigating adverse effect of heat 

stress. Foliar spray of urea @ 2% and ZnSO4 

@ 0.5% treatments were more viable for both 

the sowing dates and can compensate the 

yield loss 
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