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Abstract

An experiment was conducted to evaluate the effects of NAA (0, 25, 50 ppm) at varying
nitrogen levels (0, 50, 75, 100 % of the recommended dose) on nitrogen (N), phosphorus
(P) and potassium (K) uptake by shoot and root and percentage of total NPK uptake by
BARI Gom-26 at flowering and grain filling stage. Application of NAA at varying
nitrogen levels had significant effect on P and K uptake by shoot and root at both stages,
whereas, the N content of shoot at flowering stage and of root at the grain filling stage
were non-significant.At both the stages, K content of root increased following all the
treatments. At flowering and grain filling stage, P content of root and shoot increased and
decreased due to different treatments. The maximum percentage of total NPK uptake was
recorded from K followed by N and P respectively at both stages. In majority cases there
was a decreasing trend in percentage uptake of N and P at grain filling stage compared
with flowering stagewhereas, the trend was almost reverse in case of K. The N content of
grain increased following all the treatments, the maximum being due to 25 ppm NAA in
combination with 75 % N-fertilizer. Only decrease in P content of grain was recorded
when 25 ppm NAA without any N-fertilizer was applied. In case of K content, 50 ppm
NAA without any N-fertilizer resulted the only decrease. The highest nitrogen use
efficiency (NUE) by total plant was also recorded from 50 ppm NAA in combination
with 50 % N-fertilizer at flowering stage, whereas, from 25 ppm NAA in combination
with 75 % N-fertilizer at grain filling stage.
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Introduction

Intensive high yield agriculture is largely dependent on addition of fertilizers, especially
industrially produced nitrogenous one as it is the major factor limiting yield of crops
including wheat(Tilmanet al. 2002 and Andrews et al. 2004). Farmers generally use
excess fertilizer for better production. Chemical fertilizers often have low use efficiency
and plants cannot uptake all the nutrients beyond its capacity. There must be a balance
between nitrogen use efficiency and optimal crop productivity. Currently about 30-50 %
of applied nitrogen fertilizer is taken up by crops and the remainder accumulates in
excess in terrestrial and aquatic ecosystems and in the troposphere(Smil 1999 and
Cassmanet al. 2002). These excessnitrogen also reduce farmers’ profits, as optimal yields
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are not achieved. On the other hand, plants that efficiently absorb and use nutrients
greatly enhance the overall efficiency of applied fertilizers, reducing cost of inputs and
preventing loss of nutrients to ecosystem (Baligaret al. 2001). As a result, lowering
fertilizer input and maximizing nitrogen use efficiency (NUE) needs due attention all
over the world. Naphthalene acetic acid (NAA), a synthetic growth regulator at
appropriate concentration is known to affect growth, development and other
physiological and biochemical processes of cereal crops (Sing and Gill 1985, Jahan and
Adam 2011, 2013 and 2014). But,reports regarding the effect of NAA on nutrient content
and uptake by cereal crops are meager (Adam et al. 2012). Application of NAA in
combination with various nitrogen levels can play important role in reducing production
cost of crops as well as balance use for better results both commercially and
environmentally. Thus an experiment was carried out to investigate the effects of NAA in
combination with varying nitrogen levels on the nutrient content and uptake by BARI
GOM-26.

Materials and Methods

A field experiment was carried out at the Botanical garden of the University of Dhaka
during November 2014 to March 2015. Seeds of BARI Gom-26 were collected from
BARI (Bangladesh Agricultural Research Institute), Joydebpur, Gazipur. Itis a high
yielding, heat tolerant variety recommended for Rabi season and was released in 2010.
The experimental soil was analyzed and high levels of phosphorus and low levels of
nitrogen and potassium were recorded(Fertilizer Recommendation Guide 2012). Cow-
dung, TSP, MP and gypsum were applied as basal dose during land preparation. The
experiment was laid out in RCBD with five replications. There were three concentrations
of NAA viz.Gy= without NAA, G;=25 ppm NAA and G,= 50 ppm NAA, and four levels
of N-fertilizer viz. Fo= without any N-fertilizer, F;= 50 % of the recommended dose, F,=
75 % of the recommended dose and Fs= full recommended dose of N-fertilizer (urea). As
such there were 12 treatment combinations. Two-thirds of the urea was used as basal and
the rest one-third was applied at 25 days after sowing. Seeds were sterilized with 0.05 %
calcium hypochlorite solution and were sown on November 8, 2014. Plant to plant
distance was 10 c¢cm. Thinning was done at the age of 18 days.Weeding was done
fortnightly starting from the age of 18 days.lrrigations were also done as per the
necessity. Treatments were applied as foliar spray at the age of 30 days. Dry shoot and
root were crushed and then used for the determination of Nitrogen (N), phosphorus (P)
and potassium (K) content at flowering and grain filling stages whereas, those of grain
were determined after harvest. The N, P and K contents of shoot, root and grain were
determined by micro-Kjeldalh’s method, vanadate-molybdate yellow color method and
flame photometer respectivelyas modified by Hug and Alam (2005). Uptake of NPK of
shoot and root and nitrogen use efficiency were calculated using the formula of Nyborget
al.(1995). Data were analyzed statistically(Steel et al. 1997) and treatment means were
compared by LSD test at 5 % level of significance.
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Results and Discussion

Results presented in Table 1 show that application of NAA at varying nitrogen levels had
significant effect on P and K uptake by shoot and root at flowering and grain filling
stages. However, N content of shoot at the flowering stage and root at the grain filling
stage were non-significant. The N content of root at the flowering stage and that of shoot
and root at the grain filling stage increased due to all the treatments. The maximum N
content of root at the flowering and grain filling stage was due to 50 % N-fertilizer
(without NAA) and 25 ppm NAA in combination with 75 % N-fertilizer respectively.
Highest N content of shoot at the flowering and grain filling stage was due to 50 ppm
NAA in combination with 50 % N-fertilizer and 25 ppm NAA in combination with 75 %
N-fertilizer respectively. At both the stages, K content of root increased following all the
treatments. Maximum K content of root recorded at the flowering and grain filling stages
was due to 75 % N-fertilizer (without NAA) and 25 ppm NAA in combination with 75 %
N-fertilizer respectively. Both increase and decrease in P content of root and shoot at the
flowering and grain filling stage were recorded due to different treatments. However,
maximum P content of root due to 25 ppm NAA in combination with 75 % N-fertilizer
was recorded only in case of root at the flowering stage. The favorable effect of NAA in
enhancing the nutrient uptake was reported in cotton (Patel 1992), in fenugreek (Purbey
and Sen 2007), in green gram (Rahman and Venkatrama 2006) and in rice (Adam et al.
2012). Increased and decreased uptake of N, P and K due to application of different
nitrogen levels in wheat were also reported by Chaturvedi (2006), Kumbharet al. (2007)
and Laghariet al. (2010). Thus, the results are in agreement with the findings of previous
workers.However, no reports are available on N, P and K uptake by wheat following
application of NAA in combination with nitrogen levels.

Findings of this investigation also indicated that the maximum percentage uptake was
recorded from K followed by N and P respectively in both the stages (Fig.1). This
findings also showed a decreasing tendency in percentage N and P uptake in most cases
of grain filling stage compared to flowering stage. However, reverse trend was found in
case of K uptake where, percentage uptake of K was recorded higher in grain filling stage
except two treatments (GoFs, GiFo). At the flowering stage, treatment means varied
significantly in case of percentage P uptake, whereas, at the grain filling stage, significant
variations were observed in case of percentage N uptake. The reason for decreasing
percentage uptake of N and P at grain filling stage might be due to the transport of N and
P into developing seed(Chapin and Wardlaw 1988). The consistently increased
percentage uptake of K by BARI Gom-26 up to grain filing stage might be due to the fact
that K maintains water balance and promotes energy generation which is required
for moving nutrients in the plant and uptake of other nutrients. Jones et al. (2009) also
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reported that very little of the accumulated K is used for grain filling in wheat. However,
the overall NPK uptake by both shoot and root increased considerably at grain filling
stage.
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Fig 1. Comparative analysis on percentage of total NPK uptake by BARI Gom-26 at two different
stages (LSDggs for percentage P of total NPK uptake at flowering stage is 3.97 and
percentage N of total NPK uptake at grain filling stage is 9.38).

With two exceptions the N, P and K contents of grain were found to increase following
all the treatments (Table 2). The N content of grain increased following all the treatments
and the maximum was due to 25 ppm NAA in combination with 75 % N-fertilizer (Table
2). Only decrease in P content of grain was due to 25 ppm NAA without any N-fertilizer.
Results also showed that K content of grain increased due to all the treatments except 50
ppm NAA without N-fertilizer.None of the value was found significant.Increase in N, P
and K contents of grain following NAA application was also reported in different plants
viz. rice (Adam et al. 2012), fenugreek (Purbey and Sen 2007) and maize (Akter 2010).

Table 2. Effects of NAA at varying nitrogen levels on NPK contents (%) of grain of BARI Gom-26

at harvest.

Treatments N P K
GoFo 2.091 0.286 0.094
GoF1 2.304 0.316 0.172
GoF, 2.219 0.315 0.191
GoF3 2.404 0.315 0.250
G;Fo 2.205 0.284 0.133
G,F; 2.276 0.446 0.289
G,F, 2.432 0.506 0.270
G;F; 2.404 0.436 0.211
G,Fy 2.276 0.291 0.074
G,F; 2.233 0.504 0.270
G,F, 2.304 0.522 0.133
G,F; 2.205 0.412 0.231

CV (%) 45,19 6.67 43.97

LSD (0.05) NS NS NS
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Nitrogen use efficiency (NUE) was not influenced by any definite treatment in case of
shoot and root where, the maximum values were obtained from different treatments in
both the stages (Table 3). Significant variations were observed in case of root at
flowering stage and shoot at grain filling stage. At the flowering stage, maximum NUE of
shoot and that of total plant were recorded from 50 ppm NAA in combination with 50 %
N-fertilizer. However, at the grain filling stage, maximum NUE of shoot and that of total
plant were recorded from 25 ppm NAA in combination with 75 % N-fertilizer. This result
indicates that lower concentration of NAA with relatively higher dose of N-fertilizer is
more efficient in enhancing NUE. This finding is in agreement with the findings of
Akinrinde (2006).

Table 3. Effects of NAA at varying nitrogen levels on nitrogen use efficiency (mg N/mg N) of
BARI Gom-26 at two different stages.

Treatments Flowering Grain filling
shoot root Total plant shoot root Total plant
GOFO - - - - - -
GoF 0.017 0.009 a 0.026 0.072d 0.006 0.078
GoF, 0.013 0.004 bc 0.017 0.060d 0.002 0.062
GoF3 0.031 0.004 bc 0.035 0.062d 0.004 0.066
GiFo - - - - - -
GiF; 0.008 0.003 bc 0.011 0.158 ab 0.010 0.168
GiF; 0.033 0.006 ab 0.039 0.167 a 0.008 0.175
GiF;3 0.017 0.001c 0.018 0.074d 0.003 0.077
G2F0 - - - - - -
G,F, 0.102 0.006 ab 0.108 0.142 abc 0.008 0.150
G,F, 0.033 0.005 abc 0.038 0.038d 0.005 0.043
G,F; 0.001 0.003 bc 0.004 0.049d 0.003 0.052
CV (%) 23.12 72.46 19.64 59.23 88.50 59.08
LSD (0.05) NS 0.004 NS 0.066 NS NS

*Means in a vertical column followed by same letter do not differ significantly at 5 % level

The higher uptake of N, P and K may have resulted from higher yield and production of
higher dry matter. The increased uptake of NPK and NUE due to use of lower doses of
N-fertilizer in combination with NAA might be the result of stimulatory effect of NAA in
absorbing these nutrients by BARI GOM-26.
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