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An experiment was conducted in farmer’s field at different locations of kole lands to study the effect of micro nutrient Boron
on yield and soil nutrient status of rice during 2012-2014. The treatments comprised of different levels of B viz; 2.5 kg Borax/
ha, 5 kg Borax/ha, 10 kg Borax/ha, 12.5 kg Borax/ha, 15 kg Borax/ha and untreated control. Observations on growth charac-
ters, yield attributes, yield and soil and plant nutrient status were recorded. The application of 15 kg borax /ha recorded the

ABSTRACT

maximum number of panicles/m? number of grains /panicles, thousand grain weight, grain and straw yield of rice. The results

of pooled data on plant and soil nutrient status revealed that application of boron had a positive effect on uptake and availabil-
ity of nutrients in soil. The study concluded that the soil application of borax @ 15 kg /ha was found to be good for correcting

the deficiency in B deficient areas of Kole lands.
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INTRODUCTION

Rice (Oryza sativa L.) is one of the most important staple
food crops of India particularly in Kerala. It is grown in
Kerala in an estimate area of 1.98 lakh ha with a production
of 5.78 lakh tonnes with an average productivity of
2.92 t ha'!' (Eco. Review 2019). Among the food grains,
the demand for rice continues to grow and is projected
to increase by more than 50 per cent over the next few
decades. Rice provides 21 % of energy and 15 % of
protein requirements of human populations. The yield of
rice has stagnated due to the deficiency of micronutrients
primarily the soil deficient in zinc and boron.

The deficiency of boron is spreading and it is most common
in rice growing soils of Kerala. Boron is associated with
one or more process of calcium utilization, cell division,
flowering/fruiting, disease resistance, water relations
and act as catalyst for several reactions (Spraque, 1951).
It is also very much essential for the metabolism of
carbohydrate, transport of sugars, synthesis of nucleotide,
respiration and pollen viability (Dell and Huang, 1997).
Deficiency of boron affects the cell wall biosynthesis,
phenol metabolism, structure and plasma membrane
integrity. The factors contribute to B deficiency in rice are
drought, low pH, leaching and fixation (Mengel and Kirby,
2001; Niaz et al., 2002 and Rashid ef al., 2004). Boron
can influence photosynthesis and respiration and activate
number of enzymatic systems of protein and nucleic
acid metabolism in plants (Chowdhury et al., 2010).
Boron is the essential micronutrient for proper growth
and development of crop plants and also to improve the

economic yield and quality of several crops (Pratima
Sinha et al., 2000). The deficiency symptoms of B in rice
include thinner stems, shorter and fewer tillers, and failure
to produce viable seeds and brittle stems and leaves (Dunn
et al., 2005). Abbas et al., (2013) reported that fertilizers,
particularly zinc and boron in addition to recommended
dose of major nutrients is needed to increase yield, uptake
and total content of essential nutrients in rice.

Kole wetlands are low lying tracts located 0.5 to 1m below
Mean Sea Level (MSL) and remain submerged for about
six months in a year. It forms one of the rice granaries of
Kerala, comprising of a unique rice eco system, meeting
forty per cent of the rice requirement of Kerala. The data
on soil analysis of kole lands for a decade revealed that
there is wide spread deficiency of secondary and micro
nutrients especially boron, zinc and copper. With this
background the present investigation was undertaken to
study effect of different levels of boron on growth and
yield enhancement in rice in kole lands.

MATERIALS AND METHODS

The experiment was conducted in kole lands of Thrissur
district to study the effect of boron on yield, plant and
soil nutrient status of rice crop during 2012-2014 and to
determine optimum dose of boron for maximum yield in
rice.

The experiment was laid out in randomized block design
and replicated thrice with six treatments of different levels
of Borax viz.,
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Table :1 Effect of levels of Boron on growth of rice

Height (cm) Height (cm) Pooled No. of'tillers | No. of'tillers
Treatments 2012-13 2013-14 (cm) 2012-13 2012-13 Pooled
2.5kg Borax/ha 89.80 98.80 94.30 5.16 5.92 5.54
5kg Borax/ha 89.22 95.20 9221 5.66 5.98 5.82
10kg Borax/ha 90.85 96.32 93.58 5.33 6.32 5.82
12.5 kg Borax/ha 89.98 100.25 95.11 5.33 6.54 5.93
15kg Borax/ha 94.66 102.65 98.65 5.83 6.25 6.04
Control 86.00 89.65 87.825 5.00 5.32 5.16
CD(0.05) 1.32 0.26
Table :2 Effect of levels of Boron on yield attributes of rice

Treatments No of pani- | No of pani- | Pooled No of No of Pooled | 1000grain | 1000grain | Pooled

cles/m? cles/m? grains/ grains/ wt (g) wt (g)

2012-13 2013-14 Panicle Panicle (2012-13) | (2013-14)
2012-13 | 2013-14

2.5kg Borax/ 548.2 562.3 555.25 75.00 78.62 76.81 29.75 25.64 27.69
ha

581.66 572.3 576.98 76.68 75.62 76.15 29.25 26.58 2791
Skg Borax/ha
10kg Borax/ 530.33 587.30 558.81 78.68 79.32 79.00 29.75 29.57 29.46
ha
12.5 kg Bo- 684.83 592.3 638.56 94.13 85.32 89.72 29.50 28.25 29.08
rax/ha
15kg Borax/ 703.33 601.36 652.34 94.75 92.36 93.55 28.83 30.25 29.54
ha

425.3 402.35 413.82 70.21 72.36 71.28 25.83 24.65 25.24
Control

1.32 1.58 1.42 26 28 25 0.06 0.04 0.05
CD(0.05)
Table :3 Effect of levels of Boron on grain and straw yield of rice (t/ha)
Treatments Grain yield Grain yield Pooled Straw yield (t/ Straw yield Pooled
(t/ha) (t/ha) ha) (t/ha)
2012-13 2013-14 2012-13 2013-14

2.5kg Borax/ha 8.23 8.4 8.29 9.32 8.65 8.98
5kg Borax/ha 8.65 8.6 8.60 9.54 8.47 9.00
10kg Borax/ha 8.67 8.8 8.71 9.58 8.97 9.27
12.5 kg Borax/ha 8.67 9.00 8.81 9.65 9.25 9.45
15kg Borax/ha 9.95 9.80 9.85 9.98 9.58 9.78
Control 7.32 7 7.17 7.58 7.23 7.40
CD(0.05) 0.98 0.87 0.89 0.98 0.54 0.08
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T, - 2.5 kg Borax/ha
T, -5 kg Borax/ha

T, - 10 kg Borax/ha
T, - 12.5 kg Borax/ha
T, - 15 kg Borax/ha

T, - control

The experiment was conducted in farmer’s field of kole
lands. Initial N, P, K and micro nutrients except B were
applied as per soil test-based recommendation along with
all other operations as per Package of Practices (POP) of
Kerala Agricultural University. Soil nutrient status was
analyzed and experiment was conducted in that field
which showed the deficiency of B in both the years. The
experiment was repeated in the same season of next year.

RESULTS AND DISCUSSION

The data of boron nutrition had significant effect on yield
and yield attributes of rice. The pooled data on yield
and yield contributing factors due to boron application
revealed that the plot receiving borax at the rate of 15 kg/
ha (T,) exhibited significantly higher number of tillers/
hill (6.04), number of panicles/m? (652.34) and number
of grains/panicle (93.55) (Table 1&2). The application
of 15 kg borax/ha also recorded significantly higher
values compared to all other treatments with respect to
thousand grain weight (29.54 g) and grain yield (9.85 t/
ha). The application of borax was positively influenced
in number of tillers/hills, no. of grains/panicle and grain
yield. Studies showed that the panicle number per square
meter is the most important factor in increasing the grain
yield of rice (Miller et al., 1991). More number of grains
per panicle and higher grain weight and grain yield by
boron application might be due to involvement of boron
in reproductive growth as boron improves the panicle
fertility in rice. The results are in conformity with the
work by Rehman et al., (2012).

The pooled data on the plant nutrient status after the
harvest of the crop furnished that the application of
borax had a positive relationship with the uptake of N,
P, K, Ca, Mg, S, B and Zn by plant (Table 4 & 5). The
uptake of major and micro nutrients was enhanced with
the application of borax @ 15 kg/ha. Application of
boron was positively affected with the uptake of micro
nutrients by plant, which implies the importance of boron
nutrition for rice crop grown in kole lands. Grain yield
also showed a positive relationship with nutrient uptake
by plants at maturity. The increases in N uptake by plants
due to B application may be attributed to the enhancing N
mineralization in soil. The increase in nutrient uptake by
plants with increase in B application which indicates that
boron takes part in the mechanisms of nutrient absorption
and transport of other nutrient minerals. The results are in
agreement with findings of Patel and Golakia (1986).
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The effect of different levels of boron on soil nutrient
status inferred that the highest available nutrient content
was observed with application of 15 kg borax/ha (T).
Availability of nutrients in the soil increased with increase
in boron application which may be due to the synergistic
relationship of B with all other nutrients. The results are
in conformity with the work by Mahendra kumar (2017).
The application of B @ 15 kg/ha showed low available Fe
and Mn content in soil. This may be due to the antagonistic
interaction of boron with Fe and Mn. Tisdale et al., (1985)
reported that decreased availability of Fe and Mn in soils
may be due to antagonistic interaction between boron and
iron and manganese in soil.

CONCLUSION

The micro nutrient (boron) with recommended dose of N,
P and K showed positive response to yield components,
yield and the availability of nutrient contents of plant and
soil in rice. The plant nutrient status after the harvest
of the crop furnished that the application of borax had a
positive relationship with the uptake of nutrients by plant.
The content of major and micro nutrients was maximum
with the application of borax @ 15 kg/ha, resulting in
higher number of tillers per hill, number of panicles per
meter square, number of grains per panicle and grain
yield. The study revealed that in boron deficient areas of
kole lands, application of 15 Kg borax/ha was found to be
optimum for correcting the deficiency in rice.
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