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Abstract

The biochemical responses of Cowpea to IAA treatments (foliar spray) with different concentrations (20 ppm, 40 ppm, 60 ppm and 80 ppm)
were studied. Biochemical parameters such as leaf pigments, moisture, ash, crude fiber, calorie, protein, fat, carbohydrate and nitrogen free
extract (NFE) contents in seeds of Cowpea were studied in the experiment. Different biochemical parameters responded differently follow-
ing IAA treatments. Highest protein content (22.7%) and ash content (4.2%) were recorded from the seeds of the plants treated with 80 ppm
IAA. Highest carbohydrate content (60.8%) and calorie content were recorded from the seeds of the plants treated with 60 ppm [AA.
Moisture content was decreased due to all IAA treatments. Fat, crude fiber and NFE content of seeds also found to be varied with different
treatments. Out of all the treatments, the best stimulation was found for 60 ppm IAA treatment. The results of the present work also indi-
cate that an appropriate concentration of IAA can be fruitfully utilized to produce better quality of seeds and leaf pigments of Cowpea.
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Introduction

Auxins play a major role in plant growth and development.
They are either natural or synthetic compounds and can be
applied directly to plants in various ways to alter life
processes and structure or both in some beneficial way, so as
to improve quality or to facilitate harvesting. Among the
auxins indole-3-acetic acid (IAA) is the first known natural
ubiquitous auxin in plants (Davies 2004). IAA has been
implicated in a wide range of developmental processes, some
of them include elongation growth, photo-and gravitropism,

meat since they are the cheapest source of protein for the
underprivileged people who cannot afford animal proteins.
Cereals contain on an average 5-18% crude protein, while
pulses contain 11 to 40%, which is nearly three times the
quantity found in cereals (Gowda and Kaul 1982). Moreover,
Pulses are rich in minerals such as calcium and iron and are
also rich in vitamin A and D (Gowda and Kaul 1982) and can
provide all the B vitamins lost in polished rice. Cowpea

apical dominance, lateral root initiation, the differentiation
of vascular tissues, embryogenesis, fruit setting and ripening
and senescence (Macdonald 1997).

Grain legumes occupy an important position in the world
agriculture by virtue of their high vegetable protein content,
wide acceptance as part of the human diet, low cost of pro-
duction, capacity for fixing atmospheric nitrogen and their
easy and safe transportability. The problems of protein mal-
nutrition in the developing countries of the world can be
solved by increasing the production of grain legumes
(Kharkwal et al. 1986). Pulses are considered as poor man's
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(Vigna unguiculata (L.) Walp), a grain legume plant, is a pro-
tein source of the diet of many people has long been recog-
nized by the International Institute of Tropical Agriculture
(ITTA). Rachie (1985) reported that in some areas of the
semi-humid tropics, Cowpea provides more than half the
protein in human diet. Bangladesh is one of the most over
populated country of the world having the lowest per capita
arable land and traditional agriculture production system. So
Cowpea was chosen for this study mainly because it fits well
in the prevailing crop system and grows under low input
conditions.
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Reports so far has been made indicate a promising result on
yield and quality of various crops due to use of growth reg-
ulators such as Dimethyl sulphoxide (DMSO), Gibberellic
acid (GA;), Indole-3-acetic acid (IAA) etc. (Voronova 1983;
Sentelhas et al. 1987; Tadzhiryan 1990 and Tomar et al.
1991). Effect of IAA on root elongation of the mung bean
(Vigna radiate L. Wilczek) has been reported (Ali er al
2008). The objective of the present investigation is an
attempt to study the effect on biochemical changes of seed of
Cowpea using different concentrations of IAA as well as to
screen out the better concentration of [AA treatment.

Materials and Methods

The field experiment was conducted in the experimental
field of Botanical garden of Botany Department,
Jahangirnagar University, Savar, Dhaka, during the period
from December, 2001 to April, 2002. Seeds of Cowpea were
collected from Agricultural University, Shere-a-bangla
nagar, Dhaka which were used as plant material. The field
was prepared with proper precautions and divided into 15
plots of (3.15m x 2.15m = 7.08 m?) having footpaths of 20
cm in between. Experimental field block design is shown in
Figure 1. After 40 days of emergence of the seedling a first
spraying treatment was made and that was followed by sec-
ond spraying after 15 days. Treatment schedule of [IAA is
given in Table I.. After the end of the field experiment, the
biochemical analysis of the seeds of Cowpea were carried
out at the plant physiology and biochemistry laboratory of
Botany Department of Jahangirnagar University and partly

T, T, T, T, T,
T, T, To T, T,
To T, T, T, T,

* Notations are explained in Table I

Fig. 1: Block design of the experimental field

Table I: Treatment Schedule of IAA

Treatment | Treatment schedule

name

Ty Foliar application of distilled water (control)
T, Foliar application of 20 ppm IAA.

T, Foliar application of 40 ppm TAA.

T; Foliar application of 60 ppm TAA.

T, Foliar application of 80 ppm [AA.
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in Bangladesh Council of Scientific and Industrial Research
(BCSIR), Dhaka. Differently treated plants were separately
harvested and seeds were collected from the plants for differ-
ent parameters. Ten randomly selected plants were used from
each treatment for collecting data.

Chlorophyll a and b content of leaves were determined for
each treatment from the age of 15 days after spray (DAS) at
an interval of 10 days up to 35 DAS using UV spectropho-
tometer (Spectronic Unicam, England) in BCSIR. Specific
absorption co-efficient method of Mckinney (1940) and the
formula of Machlachalan and Zalik (1963) were used to
determine the amount of chlorophyll-a and Chlorophyll-b.
Quantitative determination of ash, crude fibre, protein, fat
and carbohydrate content of seeds were determined follow-
ing AOAC (1985) protocol.

Statistical analysis

Data collected on different parameters were statistically ana-
lyzed and treatment means were compared by Least
Significant Difference Test (LSD Test). The analysis of vari-
ance (ANOVA) was conducted following the procedure laid
down by Gomez and Gomez (1984) to calculate the differ-
ences between the treatments. Data were also analyzed using
SPS program (version 10.05).

Results and Discussion
Chlorophyll-a and Chlorophyll-b

Effect of different concentration of IAA on chlorophyll-a
and chlorophyll-b content of leaves of Cowpea are present-
ed in Table II. The results of the present investigation indi-
cate that chlorophyll-a and b content of Cowpea leaves is
increased due to all treatments at three different stages after
the spray. The highest chlorophyll-a content was recorded
from the leaf of plant treated with T; treatment (60 ppm
IAA) and it was 44.17% over that of the control. The lowest
chlorophyll-a content 1.20 mg/g was recorded from the con-
trol. The percentage increase over the control was 7.5 to
44.2. The highest chlorophyll-b content was recorded from
the leaf of plant treated with T, treatment (80 ppm [AA) and
the lowest chlorophyll-b content was recorded from the con-
trol. The percentage increase over control ranged from 12.2
to 73.7. Similar results of increased chlorophyll content with
IAA treatment have been reported by Shobha Johari ef al.
(1994) on Euphorbia antisyphilitica. ~ Subramanian and
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Table II. Effect of different concentration of IAA on chlorophyll-a and chlorophyll-b content of leaves of Cowpea
(results are in mg/g)

Days After Spray (DAS)
Treatments 15 25 35
Chlorophyll-a | Chlorophyll-b | Chlorophyll-a | Chlorophyll-b | Chlorophyll-a | Chlorophyll-b
Ty 1.29¢ 0.68 ¢ 1.34 ¢ 0.78 ¢ 1.20 ¢ 0.68 ¢
T, 1.31d 0.78 ¢ 1.38d 0.88d 1.29d 0.80d
(1.55) (13.9) (2.99) (12.2) (7.5) 17.1)
T, 1.39¢ 0.73d 1.52¢ 0.89 ¢ 149 ¢ 0.83 ¢
(7.75) (6.8) (13.4) (13.6) (24.17) (21.5)
T; 1.49b 0.85b 1.60 b 095b 1.73 a 0.96b
(15.5) (24.4) (19.4) (21.4) (44.17) (40.7)
T, 1.65a 099 a 1.72 a 1.36a 1.63b 099 a
(27.9) (44.9) (28.4) (73.6) (35.8) (44.7)
ANOVA S S S S S S
CV (%) 0.63 0.01 0.63 0.56 0.03 0.07
LSD (1%) 0.02 0.0003 0.03 0.015 0.01 0.0019
LSD (5%) 0.02 0.0002 0.02 0.0103 0.01 0.0013

S for significant; Average was taken over the values of 3 replicates.

Values within parentheses indicate percentage of change relative to the control (Tj).
Means in a column followed by the same letter do not differ significantly at 1% and 5% level.

Jahardhanan (1992) observed that the concentrations 72 -
3ml / litre of cytozyme (a mixture of cytokinin, auxin,
enzymes and trace elements) generally inhibited concentra-
tion of chlorophyll in cowpea cv. co. 3, pigeon pea cv. co.5
and soyabean cv. col. 1.

The estimation of chlorophyll pigments is of importance
because increase in chlorophyll leads to the increase in pro-
duction of photosynthate and as a result of more photosyn-
thetic production and accumulation improved growth and
development of plant occur and therefore improved growth
and development lead to higher crop yield. The increase in
chlorophyll must also be associated with an increase in the
quantity of enzymes and coenzymes necessary for reduction
of the products of photorespiration (Salisburg & Rosss
1969). The pathway of chlorophyll synthesis is thought to be
photoreduction of protochlorophyllide to chlorophyllide fol-
lowed by phytol esterification to form chlorophyll-a. The
phytol esterification of chlorophyllide-a to chlorophyll-a is
catalysed by the enzyme cholorophyllase (Devlin, 1986). It
is suggested that the chlorophyll-b is formed from chloro-
phyllide-a or chlorophyll a (Bogorad, 1967). The stimulation
of different pigment contents of leaves of Cowpea by IAA

treatments might be thought of as stimulation of chlorophyl-
lase enzyme activity by these treatments on the precursor
molecule of chlorophyll pigment.

Moisture content of seeds

The moisture content in the seeds is decreased by all IAA
treatments (Table III). The highest moisture content of seeds,
10% was recorded from plant treated with distilled water.
The decreases were 14.7, 17.7, 26.2 and 19.7% due to 20, 40,
60, 80 ppm [AA treatments respectively in comparison to
control. Due to the different treatments variations in mois-
ture content were significant. The percentage decrease over
the control ranged from -26.22 to -14.65. Change in mois-
ture content is one of the early symptoms of hormone action
on plants (Wort 1951; Freiberg and Clark 1952). Growth reg-
ulators other than IAA also have effects on moisture content
of seeds. Haque (2002) reported that moisture content of
maize grain was found to decrease following 2, 4-D (2, 4-
dichlorophenoxy acetic acid) treatments. The decrease in
moisture content is something quite significant. The storage
potential of a grain depends upon its moisture content. The
less amount of moisture contents (up to specific limit) is
more suitable for storage.
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Table III. Effect of different concentration of IAA on quality of seed content of Cowpea (results are expressed in %)

Treatments | Moisture Ash | Crude fiber Colorie Protein Fat Carbohydrate NFE
Ty 10.0 a 391 a 4.40 329.5¢ 1790 0.58b 63.2 67.6a
T, 8.56b 391 a 4.68 3372b 21.8a 0.77 a 59.9 64.6b
(-14.0) 0) (6.36) (2.34) (21.6) (32.7) (-5.16) (-4.42)
T, 8.26 be 395a 4.73 338.7 ab 220a 0.87 a 60.0 649D
(-17.6) (1.02) (7.50) (2.80) (23.2) (49.6) (-4.98) (-3.99)
T 7.40 ¢ 4.16 a 4.55 339.7 a 223 a 0.84 a 60.8 653D
(-26.2) (6.39) (3.41) (3.10) (24.7) (44.6) (-3.83) (-3.39)
T, 8.05 be 4.17 a 4.51 3372b 228 a 0.83a 59.7 642b
(-19.7) (6.65) (2.50) (2.34) (27.4) (43.7) (-5.57) (-5.00)
ANOVA S NS NS NS S NS NS S
CV (%) 5.84 11.26 18.29 0.3% 2.52 50.6 12.7 1.34
LSD (5%) 1.12 1.29 2.29 2.75 1.49 1.99 15.0 1.64

S for Significant; NS for non-significant; Average was taken over the values of 4 replicates.
Values within parentheses indicate percentage of change relative to the control (T).
Means in a column followed by the same letter do not differ significantly at 1% and 5% level.

Ash content of seeds

It is found that the ash content of Cowpea seed increased due
to all the treatments except T (Table III). The increase was
6.7% due to T, treatment (80 ppm [AA) and other increases
were 1% and 6.4% following T, and T; respectively over the
control. But the effect of T treatment was not different from
that of the control. Growth regulator other than IAA also has
effect on ash content of seeds. Haque (2002) reported that
ash content of maize grains decreased due to 2, 4-D (2, 4-
dichlorophenoxy acetic acid) treatments.

Crude fiber content of seeds

Crude fiber content of seeds did not significantly vary
among different treatments but the highest crude fiber con-
tent of seeds 4.7% was recorded from the seeds of plants
with treated 40 ppm 1AA and it was 7.5% higher over that of
the control (Table IIT). The lowest crude fiber content 4.4%
was obtained from the seeds of plant treated with distilled
water. The percentage increase over the control ranged from
2.5t07.5.

Calorie content of seeds

The highest calorie content of seeds 339.7% was recorded
from the seeds of the plant treated with 60 ppm IAA and it
was 3.1% higher in comparison to control (Table III).

Similar results were found following 2, 4-D treatments by
Haque (2002) on maize grains. The increases were 2.3, 2.8
and 2.3% due to 20, 40 and 80 ppm IAA respectively in com-
parison to control. The lowest calorie of seeds 329.5% was
recorded for control. The percentage of increase over the
control ranged from 2.3 to 3.1. The variations were signifi-
cant due to different treatments of IAA.

Protein content of seeds

In the present investigation, it is found that the protein con-
tent of seeds increase with all the treatments. The highest
protein content 22.8% was recorded from the plants treated
with 80 ppm IAA (T4 treatment) and it was 27.4% higher
over that of the control (Table III). The other increases were
21.6, 23.2, and 24.7% due to T;, T,, and T; treatments
respectively in comparison to control. Among the growth
regulator treatments, variations were significant. The per-
centage increases over the control ranged from 21.6 to 27.4.
The protein content of wheat grain was also increased by
NAA (Naphthalene acetic acid) treatment (Shorokhova
1984; Biswas and Mondal 1988).

Fat content of seeds

The fat content of seeds increased following all treatments.
The highest fat content of seeds 0.87% was recorded from
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the seeds of the plants treated with T, treatment. At other
treatments the fat content was gradually decreased with
increasing concentration of IAA compared to T, treatment.
The lowest fat content of seeds 0.58 was recorded from the
control (Table III).

Carbohydrate content of seeds

Carbohydrate content and Nitrogen free extract of seeds
were decreased with the increasing concentration of IAA.
The highest carbohydrate content of seeds 63.2% was
recorded from the seeds of the plants treated with distilled
water. At the treatment of 80 ppm IAA the lowest carbohy-
drate content of seeds was 59.7%. The decreases were -5.2,
-5.0, -3.8, -5.6% over the control following T, T,, T3 and T,
treatments respectively (Table III). Due to different treat-
ments of [AA variations of carbohydrate content were
insignificant.

Conclusion

From this study it can be concluded that different biochemi-
cal parameters responded differently following IAA treat-
ments. Chlorophyll a, b contents were significantly influ-
enced by different IAA treatments. Highest protein content
(22.8%) and ash content (4.2%) were recorded from the
seeds of the plants treated with 80 ppm IAA. Highest carbo-
hydrate content (60.8%) and calorie content were recorded
from the seeds of the plants treated with 60 ppm [AA. It was
found that the moisture content decreased due to all treat-
ments. Fat, crude fiber and NFE content of seeds also found
to be varied with different treatments. The results of the pres-
ent work also indicate that an appropriate concentration of
IAA can be fruitfully utilized to produce better quality of
seeds of Cowpea plants.
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