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Abstract   An experiment was conducted during 2013-

14 to study the effect of sowing time and seed rate on

productivity and economics of wheat (Triticum

aestivum L.) under late sown conditions. The results

indicated that among different sowing times, sowing

at 2nd December in wheat recorded maximum grain yield

(53.03 q/ha), which was statistically significant than

all other treatments. Significantly highest grain yield

(56.87 q/ha) was recorded with 137.5 kg/ha seed rate

under sowing date  of 2nd December. The data pertain-

ing to economics various treatments revealed that

gross return, net return and B:C ratio were higher un-

der sowing at 2nd December. Among the different seed

rate highest gross return, net return, as well as B:C

ratio was found highest with 137.5 kg/ha seed rate.

Keywords  Production and Economics, Late sown

wheat, Sowing time, Seed rate.

Introduction

Wheat (Triticum aestivum L.) is a major cereal crop,

which plays an important role in food and nutritional

security. In India, three species of wheat is cultivated,

87% of cultivated wheat belongs to Triticum aestivum,

12% of cultivated wheat belongs to Triticum durum

and one percent of cultivated wheat belongs to Triti-

cum dicoccum. The global area of the wheat is 275.4

mha and production is 674.9 mt in 2012. In India, total

area under wheat is 29.5 mha, with production of 93.62

mt and the productivity 3.1 t/ha [1].

Wheat is staple food which is eaten in the forms

of chapattis, upmas and puris. Various other items

like biscuit, cakes, flakes, leavened breads are made

from wheat. Traditional Indian dishes like Dalia, Halwa

are also made from wheat. Wheat straw is a good

source of feed for a large population of cattle in India.

Generally sowing of wheat get delayed in

Haryana due to late harvesting of cotton, rice or un-

A. Banerjee*, Satyajeet, R. K. Nanwal

Department of Agronomy,

CCS Haryana Agricultural University,

Hisar 125004, India

e-mail : avikagro91@gmail.com

*Correspondence



835

Table 1. Yield and yield attributing characters as influenced

by time of sowing and seed rate in wheat.

                                         1000                               Attrac-

                                         grain      Grain      Straw    tion

                           Grain/    weight     yield       yield    index

Treatments        earhead      (g)       (q/ha)     (q/ha)     (%)

Time of sowing

2nd Dec 46.53 43.32 53.03 58.80 90.19

9th Dec 42.81 41.22 49.75 58.63 84.85

16th Dec 38.42 35.63 43.16 58.30 74.03

23rd Dec 34.33 33.13 38.33 62.40 61.43

2nd Jan 33.00 30.61 36.28 62.93 57.65

SEm±  1.14  0.71  0.27  0.41  1.65

CD at 5%  3.73  2.31  1.01  1.33  5.48

Seed rate

100 kg/ha 38.87 36.80 41.29 56.68 72.85

112.5 kg/ha 38.87 35.96 43.26 59.15 73.14

125 kg/ha 30.00 37.18 45.95 63.86 73.10

137.5 kg/ha 39.87 36.86 46.92 63.97 73.35

SEm±  1.05  0.87  0.28  0.29  0.07

CD at 5%   NS   NS  1.03  1.05  0.26

Table 2. Interaction effect of sowing time and seed rate on

grain yield in wheat.

                                                 Seed rate

Time of          100          112.5          125           137.5

 sowing          kg/ha         kg/ha          kg/ha          kg/ha

2nd Dec  49.4 52.13  53.7 56.87

9th Dec   47 49.37 50.73  51.8

16th Dec 40.63 42.43 44.03 45.53

23rd Dec 35.37  36.9 39.53 41.53

2nd Jan 34.03 35.47 36.87 38.77

SEm±           0.22

(sowing time × seed rate)

CD at 5%            0.64

precedented incessant rain in December and thus the

rice fields do not come to optimum moisture condi-

tion before mid-January. The delayed sowing further

cause supra-optimal thermal stress at reproductive

phase which results in forced maturity [2]. Time of

sowing is major agronomic practice in wheat contrib-

uting towards its productivity. Under late sown con-

dition wheat may be sown up to 15th December in

Haryana. After that there is drastic reduction in yield

despite of best management practices [3]. Seed rate is

also a major agronomic practice in wheat cultivation.

Under normal sown condition 100 kg per hectare seed

is needed [3]. Recommended row spacing limits the

yield under late sown condition. Under such condi-

tion there is need to explore possibilities of increas-

ing plant population per unit area for obtaining higher

yields. To obtain higher yield potential of wheat un-

der late-sown condition, higher seed rate is another

important factor, which compensates the low tillering

in wheat because of low temperature prevailing in

December and January. Late sowing also reduces eco-

nomic viability of wheat production with decreased

yield. Present study was therefore undertaken to as-

sess the optimum sowing and find the possibility of

seed rate to compensate late sowing economically.

Materials and Methods

The experiment was conducted during 2013-14 at farm

of Krishi Vigyan Kendra Fatehabad, Chaudhary

Charan Singh Haryana Agricultural University, Hisar,

Haryana (India). Fatehabad has semi-arid climate with

severe cold during winter and hot dry and desiccat-

ing winds during summer. Weekly maximum and mini-

mum temperature ranges were 17.0–35.5oC and 1.0–

18.7oC, respectively. Morning relative humidity for the

crop period ranged between 67 and 99%, whereas,

evening relative humidity ranged between 28 and

64%. During the crop period, total amount of rainfall

was 25.4 mm. The weekly mean wind velocity range

for the crop season was 1.4–7.5 km per hour with

almost increasing magnitude with the advancement

of the crop season. The weekly mean sunshine hour

range for the crop season was 1.7–9.3 h per day,

Evaporative demand was highest during the month

of April with 5.4 mm per day; whereas the lowest open

pan evaporation was recorded during the month of

January with 1.2 mm per day.

The texture of the surface soil of the experimen-

tal field was sandy loam, containing 56.4% sand,

20.8% silt and 22.8% clay. The basic infiltration rate

was 4.6 mm/h. It contained 20.1 and 7.3% moisture,

on weight basis, at -0.03 and -1.5 MPa, respectively.

Available soil moisture in 0–90 cm soil layer was 15

cm. It was neutral (pH 7.4) in nature. The organic car-

bon content was 0.38% in the upper layer and de-

creased sharply to lower layers. Soil was low in avail-

able N (180 kg/ha), medium in available P (7.25 kg/ha)
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Fig. 1. Dry matter partioning at different stages of crop growth as influenced by time of sowing and seed rate in wheat.

and high in available K (183 kg/ha).

The experiment was laid out in strip plot design

with 1st treatment having 5 levels and 2nd treatment

having 4 levels and they were replicated thrice. The

treatment 1 is date of sowing (D
1
–2nd December; D

2
–

9th December; D
3
–16th December; D

4
–23rd December;

D
5
–2nd January). Treatment 2 is seed rate (S

1
–100 kg/

ha; S
2
–112.5 kg/ha; S

3
–125 kg/ha; S

4
–137.5 kg/ha).

Recommended levels of nitrogen, phosphorus and

zinc sulfate (150:60:25 kg N, P
2
O

5
 and Zn SO

4
 per ha)

were applied as per standard package of procedure.

Wheat variety WH 1021 was sown with seed rate as

per treatment-1 and on sowing dates as per treatment-

2. Four irrigations were applied to the crop. Recom-

mended package of practices were followed for other

production and protection operations. The econom-

ics of different treatments was calculated keeping in

views the present market prices.

Results and Discussion

Growth studies

During 30 DAS, leaf and stem contribution towards

total dry matter production in the ratio of 2:1 while at

60 DAS it was almost in the ratio of 40 and 60 towards

total dry matter production irrespective of different

sowing time and seed rate. During 90 and 120 DAS

and at harvest the relative percent contribution of

earhead dry weight towards total dry matter was more

under 2nd December and 9th December sowing com-

pared to other sowing dates. The relative per cent
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Table 3. Economics of wheat as influenced by time of sowing

and seed rate.

                      Total       Gross           Net

                       cost       returns       returns

Treatments   (Rs/ha)     (Rs/ha)       (Rs/ha)           B:C

Time of sowing

2nd Dec 56808 83351 26543 1.47

9th Dec 56808 78889 22081 1.39

16th Dec 56808 69926 13118 1.23

23rd Dec 56808 64226  7418 1.13

2nd Jan 56808 61564  4756 1.08

Seed rate

100 kg/ha 56433 67062 10629 1.19

112.5 kg/ha 56683 70231 13548 1.24

125 kg/ha 56933 74805 17872 1.31

137.5 kg/ha 57183 76136 18953 1.33

contribution of leaf: stem: earhead was 27:52:21 at 90

DAS, 16:34:50 at 120 DAS 14:31:55 at harvest under

2nd December sowing.The respective values under rest

of sowing time were 27:52:21, 17:34:49 and 14:32:54,

respectively (Fig. 1). Critical examination of data re-

lated to dry matter partitioning revealed that early

sowing shows significantly higher earhead dry weight

as compared to late sowing. Similar results were re-

ported by Sanghera et al. [4]. Among seed rates, the

relative percent contribution of leaf: stem in the total

dry matter production was 67:33, 66:34, 67:33 and 68:32

at 30 DAS under seed rate of S
1
, S

2
, S

3
 and S

4
, respec-

tively, while it was 44:56, 45:55, 46:54, 43:57 during 60

DAS. During 90, 120 DAS and at hervest, the

contributuion of leaves and earheads towards total

dry matter remains same with increasing seed rate.

Among yield attributing characters, significantly

higher number of grains per earhead (46.53) was re-

corded in crop sown at 2nd December. However, num-

ber of grains per earhead was found statistically at

par in crop sown at 9th December. However, number of

grains per earhead was found statistically at par in

crop sown at 9th December. Crop sown at 2nd January

produced significantly less number of grains per

earhead than other sowing times. Significantly higher

value of 1000 grains weight (43.32) was recorded in

crop sown at 2nd December. However, value of 1000

grains weight was found statistically at par in crop

sown at 9th December. Crop sown at 2nd January pro-

duced significantly less value of 1000 grains weight

than other sowing times. Similar results were also re-

ported by Tomar et al. [5]. The number of grains per

earhead and 1000 grain weight did not improved sig-

nificantly with increasing seed rate from 100 kg/ha to

137.5 kg/ha. Similar results were reported by Nizmani

et al. [6].

Yield studies

Grain yield of wheat, as influenced by different sow-

ing time and seed rate data revealed that among dif-

ferent sowing times, sowing at 2nd December in wheat

recorded maximum grain yield (53.03 q/ha), which was

statistically significant than all other treatments. The

increase in yield at 2nd December sowing was found

to the tune of 6.6, 22.9, 38.4 and 46.2% higher over

sowing at 9th December, 16th December, 23rd December

and 2nd January. The pattern of increase in straw yield

with successive leaves of sowing time was found simi-

lar to the pattern of increase in grain yield with suc-

cessive levels of sowing time (Table 1). However, in

the case of straw yield, 2nd December and 9th Decem-

ber sowing produced statistically non-significant re-

sults. Tomar et al. [5] showed that early sowing (14th

November) gave 12.80% higher grain yield in com-

parison to that of 21 November date of sowing. The

delayed sowing (8th December) reduced the grain yield

(38.19 q/ha) which was 19.30% lower than that of 14

November date of sowing. Similar findings were re-

ported by Mukherjee [7]. With each successive level

of seed rate from 100 kg/ha to 137.5 kg/ha recorded

higher grain yield. Among different seed rate, grain

yield was found highest with application of 137.5 kg/

ha seed which was at par with 125 kg/ha seed applica-

tion. Application of 137.5 kg/ha seed was found to

produce 13.6 and 8.5% higher grain yield over 100 kg/

ha and 112.5 kg/ha seed rate respectively. The pat-

tern of increase in straw yield with successive levels

of seed rate was found similar to the pattern of in-

crease in grain yield with successive levels of seed

rate. Similar findings were also reported by Ram et al.

[2]. The data showed that significantly higher value

of attraction index (90.19) was recorded in crop sown

at 2nd December. Crop sown at 2nd January produced

significantly less value of attraction index than other

sowing times. The value of harvest index did not im-

proved significantly with increasing seed rate from
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112.5 kg/ha to 137.5 kg/ha. Similar results were found

by Alam et al. [8].

Interaction studies

The interaction effect of different sowing time and

seed rate on grain yield of wheat was found signifi-

cant. The data on grain yield revealed that all the five

sowing times brought about significant increase in

the grain yield. Under same level of seed rate, grain

yield was found highest at 2nd December sowing

(Table 2). Grain yield was found to increase signifi-

cantly in sowing at 9th December compared to 16th

December, 23rd December and 2nd January sowing. Sig-

nificantly highest grain yield (56.87 q/ha) was recorded

with 137.5 kg/ha seed rate under sowing date of 2nd

December. Similar results were reported by Malik et

al. [9].

Economics

The data pertaining to cost of cultivation, gross re-

turns, net returns and B:C ratio for main effects of

various treatments revealed that gross return, net re-

turn and B:C ratio were higher under sowing at 2nd

December, followed by sowing at 9th December. Mini-

mum net returns and B:C ratio were recorded under

2nd January sowing. A critical examine of data revealed

that in general, cost of cultivation, gross return as

well as net return increased with successive increase

in seed rate from 100 kg/ha to 137.5 kg/ha. Among the

different seed rate highest gross return, net return, as

well as B:C ratio was found highest with 137.5 kg/ha

seed rate (Table 3). It was further observed that the

B:C ratio under 125 kg/ha seed rate was comparable

with B:C ratio under 137.5 kg/ha seed rate. Similar

finding have been reported by Tomar et al. [5].
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