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Abstract : A field experiment was conducted during Rabi season of 2019-20 at Oil Seed Research Farm of C S Azad University of
Agriculture and Technology, Kanpur.  The experiment consisted 9 treatments viz. T

1
: Control, T

2
: Soil application of ZnSO

4 
@ 25

kg ha-1, T
3
: Foliar application of ZnSO

4
 @0.5% at 45 DAS, T

4
: Soil Application of ZnSO

4
 @ 25 kg ha-1 + Foliar application of ZnSO

4

@0.5% at 45 DAS, T
5
: Soil application Borax @ 1.5 kg ha-1, T

6
: Foliar application of Borax @ 0.3 % at 45 DAS, T

7
: Soil application

of Borax @ 1.5 kg ha-1 Foliar application of Borax @ 0.3 % at 45 DAS, T
8
: Foliar application of ZnSO

4
 @ 0.5% + Borax @ 0.3% at

45 DAS and T
9
: Soil application of ZnSO

4
 @ 25 kg ha-1 + Borax @ 1.5 kg ha-1 in soil assigned in Randomized Block Design with

three replication. The Linseed cv Shekhar was used in the experiment. The results in significantly maximum plant stand, plant
height, yield attributes:  Days to 50% flowering and maturity, Number of capsules plant-1 and number of seeds capsule-1, 1000-seed
weight (g) was significantly affected by T

9
 and T

8
 treatments. The highest 1000-seed weight (8.97) under (T

9
) treatment 

 
were soil

application of ZnSO
4
 @ 25 kg ha-1 + Borax @ 1.5 kg ha-1 at the time of sowing as compared to all the treatments except treatment

No.(T
8 
)

 
Foliar application of ZnSO

4
 @ 0.5% + Borax @ 0.3% at 45 DAS

 
under limited irrigation of central Uttar Pradesh.
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 INTRODUCTION

Linseed [Linum usitatissimum (L.)] is highly nutri-
tious, unique and emerging among oilseeds for its
technical grade vegetable oil and good quality fibre
producing ability. Globally, among the oilseeds linseed or
flax is one of the oldest oilseed crops grown widely in
Asia, America and Europe for oil, fibre and seed purpose.
India has fourth largest vegetable oil economy in the world
after USA, China and Brazil. Oilseeds are the second
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largest agricultural commodity after cereals sharing 14
% of gross cropped area, 6 % of gross national product
and 10 % of the agriculture product value in the country.
The demand, supply and gap of edible oil in India are
18.94, 10.08 and 8.86 (47 %) million tons, respectively
(Anonymous, 2020).

The demand for edible oils is continuously increasing
due to ever increasing population and improvement in
the standard of living. In India, linseed is a major winter
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(Rabi) season oilseed crop next to rapeseed-
mustard. It is a good source of complete protein, high
order linolenic acid, carbohydrates, vitamins, minerals and
grown for dual purpose-seed and fibre (Sharma et al.,
2017). Linseed oils are used as vegetable oil and
especially important for industrial uses. So, great
emphasis has to be placed on increasing its production
to meet the requirements. On the other hand, excessive
use and continuous increase in cost of irrigation inspired
us to explore the possibilities to restrict the water loss. It
is true that farmers are far behind the expectations of
irrigation adoption in a scientific manner. They need
comprehensive technological support which is simple to
use and easy to integrate into farm management. In
future, due to climate change and shrinking water
availability, demand for irrigation might not meet fully.
Adequate and timely water application is a basic pre-
requisite for proper plant growth for augmenting crop
yield. Limited quantity of water available for irrigation
calls for scheduling of irrigation which can avoid excess
water applied to the crop and thereby water productivity
of linseed could also be improved. Therefore, irrigation
is being scheduled based on climatological approach
which is considered as most scientific, since it integrate
all weather parameters giving them natural weightage in
a given.

Climate-plant continuum (Parihar et al., 1976). To
reduce evaporation loss of water and enhance moisture
availability to crop the most appropriate agronomical
moisture conservation practice is mulching. Organic
mulches are poor conductor of heat that effectively
reduce soil temperature and retain soil moisture for longer
period (Vaidya et al., 1995). Biodegradable mulching
materials are not able to compete with polythene mulch
due to uncontrolled degradation behavior, poor
mechanical properties and high cost. Non degradable
polythene mulch enhances crop water use efficiency,
water productivity but cause pollution if not disposed of
from the field after harvesting of the crop. The present
experiment was therefore, undertaken with aimed to find
out efficient irrigation schedules with optimum
requirement and suitable moisture conservation practices
for enhancing production and productivity of linseed.

MATERIAL  AND  METHODS

The experiment was conducted during Rabi season
of 2019-20 in Oil Seed Research Farm of C.S. Azad
University of Agriculture and Technology, Kanpur in

alluvial soil. Soil of the experimental plot was sandy loam
in texture and slightly calcareous having organic carbon
0.33%, total nitrogen 0.034%, available P

2
O

5
 16.8 Kg

ha-1, available K
2
O 156.4 kg ha-1, pH 7.7, electrical

conductivity 0.38 dS m-1, permanent wilting point 6.3%,
field capacity 18.2%, maximum water holding capacity
29.7 %, bulk density 1.45 Mg m-3, particle density 2.57
Mg m-3 and porosity 43.57%. The experiment consisted
9 treatments viz. T

1
: Control, T

2
: Soil application of

ZnSO
4 
@ 25 kg ha-1, T

3
: Foliar application of ZnSO

4

@0.5% at 45 DAS, T
4
: Soil Application of ZnSO

4
 @ 25

kg ha-1 + Foliar application of ZnSO
4
 @0.5% at 45 DAS,

T
5
: Soil application Borax @ 1.5 kg ha-1, T

6
: Foliar

application of Borax @ 0.3 % at 45 DAS, T
7
: Soil

application of Borax @ 1.5 kg ha-1 Foliar application of
Borax @ 0.3 % at 45 DAS, T

8
: Foliar application of

ZnSO
4
 @ 0.5% + Borax @ 0.3% at 45 DAS and T

9
:

Soil application of ZnSO
4
 @ 25 kg ha-1 + Borax @ 1.5

kg ha-1 in soil assigned in Randomized Block Design with
three replication. The Linseed cv Shekhar was used in
the experiment. A uniform dose of 30 kg N + 15 kg P

2
O

5

+ 15 kg K
2
O ha-1 was applied as basal at sowing through

funnel attached with country plough used for seed
sowing. The fertilizer used were urea DAP, Borex, Zinc
and muriate of potash. Available moisture at sowing time
upto 100 cm soil profile was 307.23 mm. Whereas amount
of rainfall received during the crop period was 61.8 mm
against the average annual rainfall of about 800 mm.
Recommended package of practices were applied in
different treatments. Soil moisture was monitored
gravimetrically using the sample collected from 0-25, 25-
50, 50-75 and 75-100 cm soil depths at regular monthly
intervals to quantify the soil moisture content and growth
parameters by randomly selecting three plants for each
plots till the harvest.

The data collected on growth and yield attributes
were statistically analyzed (Fisher and Yates, 1958).
Recommended package of practices and fertilizers doses
were applied in different treatments.

RESULTS  AND  DISCUSSION

The results obtained from the present investigation
as well as relevant discussion have been summarized
under following heads :

Initial and final plant stand (000 ha-1):
Plant stand (000 ha-1) of linseed did not influenced

significantly by different treatments of micronutrient
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application. Similar results have also been observed
by Sarkar and Sarkar, (2017).

Plant height (cm):
The plant height (cm) was recorded at 30 days after

sowing which has been presented in (Table 1). The plant
height was significantly influenced by different
treatments. Soil application of ZnSo

4 
@ 25 kg ha-1 + Borax

@ 1.5 kg ha-1 at the time of sowing resulted in significantly
higher. It is evident from data that plant height (cm) was
significantly affected by various treatments. The highest

plant height (26.50 cm) under T
9 

(Soil application of
ZnSO

4
 @ 25 kg ha-1 + Borax @ 1.5 kg ha-1) as compared

to all the treatments and lowest plant height (19.67 cm)
was recorded under T

1
 (Control). The plant height (cm)

was recorded at 60 days after sowing plant height (cm)
was significantly affected by various treatments. The
highest plant height (44.63 cm) was recorded under T

9

(Soil application of ZnSO
4
 @ 25 kg ha-1 + Borax @ 1.5

kg ha-1) followed by treatment and lowest plant height
(39.78 cm) under treatment T

1
 (Control). The plant height

(cm) was recorded at 90 days after sowing plant height

Table 1: Effect of micro-nutrients on plant stand (000 ha-1), plant height (cm) and dry matter accumulation (g plant-1) under different treatments 
Plant stand (000 ha-1) Plant height (cm) Dry matter accumulation (g plant-1) Treatments 
Initial Final 30 DAS 60 DAS 90 DAS At harvest 30 DAS 60 DAS 90 DAS At harvest 

T1 590.67 589.86 19.67 39.78 42.05 44.20 8.13 9.21 10.11 9.21 

T2 605.81 603.69 23.63 41.31 46.02 46.58 8.26 10.11 10.18 10.19 

T3 603.16 602.05 22.00 43.76 44.74 45.81 8.46 10.37 11.39 10.34 

T4 608.70 606.75 23.66 40.28 45.53 45.78 9.00 11.12 11.65 11.06 

T5 607.90 604.53 22.00 43.76 44.74 45.81 8.81 10.57 11.40 10.40 

T6 607.00 605.88 22.09 43.98 45.00 45.08 9.11 11.34 11.78 11.24 

T7 609.42 608.09 24.04 41.67 45.23 46.04 9.32 11.64 12.00 11.58 

T8 611.76 610.34 26.00 44.04 47.44 48.56 9.56 11.73 12.25 11.72 

T9 612.65 611.42 26.50 44.63 48.58 49.18 9.93 11.90 12.46 11.93 

S.D.± 0.57 0.59 0.38 0.31 0.58 0.49 0.75 0.84 0.85 0.94 

C.D. (P=0.05) N.S. N.S. 0.83 0.68 1.27 1.07 1.59 1.69 1.71 1.99 
T1: Control, T2: Soil application of ZnSO4 @ 25 kg ha-1, T3: Foliar application of ZnSO4 @0.5% at 45 DAS, T4: Soil Application of ZnSO4  
@ 25 kg ha-1 + Foliar application of ZnSO4 @0.5% at 45 DAS, T5: Soil application Borax @ 1.5 kg ha-1, T6: Foliar application of Borax @ 0.3 % at 45 DAS, 
T7: Soil application of Borax @ 1.5 kg ha-1 Foliar application of Borax @ 0.3 % at 45 DAS, T8: Foliar application of ZnSO4 @ 0.5% + Borax @ 0.3%  
at 45 DAS and T9: Soil application of ZnSO4 @ 25 kg ha-1 + Borax @ 1.5 kg ha-1 

 

Table 2 : Effect of micro-nutrients on days to 50% flowering and maturity, number of capsules plant-1 and number of seeds capsule-1  and 1000-
seed  weight (g) under different treatments 

Treatments Days to 50%  
flowering 

Days to  
maturity 

Number of capsules 
plant-1 

Number of seeds 
capsule-1 

1000-seed weight        
(g) 

T1 66 133 48.90 7.00 7.05 

T2 65 132 50.32 7.43 7.45 

T3 65 133 52.65 7.56 7.85 

T4 66 132 56.34 8.00 8.00 

T5 66 129 54.12 7.86 7.89 

T6 65 130 57.00 8.76 8.03 

T7 67 133 57.43 9.02 8.21 

T8 65 129 59.87 9.36 8.69 

T9 64 128 60.34 10.12 8.97 

S.D.± 0.57 0.63 0.17 0.43 0.63 

C.D. (P=0.05) 1.29 1.35 0.38 0.94 1.32 
T1: Control, T2: Soil application of ZnSO4 @ 25 kg ha-1, T3: Foliar application of ZnSO4 @0.5% at 45 DAS, T4: Soil Application of ZnSO4 

@ 25 kg ha-1 + Foliar application of ZnSO4 @0.5% at 45 DAS, T5: Soil application Borax @ 1.5 kg ha-1, T6: Foliar application of Borax @ 0.3 % at 45 DAS, 
T7: Soil application of Borax @ 1.5 kg ha-1 Foliar application of Borax @ 0.3 % at 45 DAS, T8: Foliar application of ZnSO4 @ 0.5% + Borax @ 0.3%  
at 45 DAS and T9: Soil application of ZnSO4 @ 25 kg ha-1 + Borax @ 1.5 kg ha-1 
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(cm) was significantly affected by various
treatments. The highest plant height (48.58 cm) under
T

9 
(Soil application of ZnSO

4
 @ 25 kg ha-1 + Borax @

1.5 kg ha-1) as compared to all the treatments and lowest
plant height (42.05 cm) under T

1
 (Control). The plant

height (cm) was recorded at harvesting plant height (cm)
was significantly affected by various treatments. The
highest plant height (49.18 cm) under T

9 
(Soil application

of ZnSO
4
 @ 25 kg ha-1 + Borax @ 1.5 kg ha-1) as

compared to all the treatments and lowest plant height
(44.20 cm) under T

1
 (Control). These findings are in

line with those of Verma and Yadav (2017) and Omidbaigi
et al. (2019).

Dry matter accumulation (g plant-1):
The dry matter accumulation (g plant-1) at 30, 60,

90 and at harvest stage. It is evident from data that dry
matter accumulation (g plant-1) was significantly affected
by various treatments No.T

4
,T

6
,T

7
,T

8
, and T

9
. The

highest dry matter accumulation under T
9 
(Soil application

of ZnSO
4
 @ 25 kg ha-1 + Borax @ 1.5 kg ha-1). Similar

results were reported by Lodhi et al. (2007).

Days to 50% flowering and maturity :
Days to 50 % flowering and maturity all the

treatments having micronutrient application resulted best
treatment of soil application of ZnSO

4
 @ 25 kg ha-1 +

Borax @ 1.5 kg ha-1 were identified for days to 50%
flowering and days to maturity is earlier than other
treatments. Similar results were reported by Gabiana et
al. (2005).

Number of capsules plant-1 and number of seeds
capsule-1:

Number of capsule plant-1 as presented in (Table
2). It is evident from data that number of capsule plant-

1 was significantly affected by various treatments. The
highest number of capsule plant-1 (60.34) under T

9
. In

all treatments was recorded significantly as compared
to treatment under T

1
 (Control) (48.90). It is evident from

data that number of seeds capsule-1 was significantly
affected by various treatments No.T

4
, T

6
,
 
T

7
,
 
T

8 
and T

9
.

The highest number of seeds capsule-1 (10.12) under T
9

(Soil application of ZnSO
4
 @ 25 kg ha-1 + Borax @ 1.5

kg ha-1) and lowest (7.00) under T
1
 (Control). Similar

observations have also been reported by Verma and
Yadav (2017).

1000-seed weight (g):
The 1000-seed weight (g) was recorded and

presented in (Table 2). It is evident from data that 1000-
seed weight (g) was significantly affected by T

9
 and T

8

treatments. The highest 1000-seed weight (8.97 g) in
treatment (T

9
)

 
(Soil application of ZnSO

4
 @ 25 kg ha-1 +

Borax @ 1.5 kg ha-1) as compared to all the treatments
except treatment No.T

8
 and lowest under control (T

1
)

(7.05g). Similar results were reported by Verma and
Yadav (2018).

Conclusion:
On the basis of results obtained it can be concluded

that application of ZnSO
4
 @ 25 kg ha-1 + Borax @ 1.5

kg ha-1 incorporated in the soil and 50% flowering and
days to maturity is earlier than other treatments have
fetched highest plant height and number of capsules
plant-1 quite remunerative for higher productivity along
with 1000-seed weight in light textured alluvial soil of
Uttar Pradesh.
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