ISSN 1110-0419
http://annagricmoshj.com

Annals of Agric. Sci., Moshtohor
Vol. 51(4) (2013), 325- 334

Response of cotton plant to the indole-3-butyric acid application under n fertilization
rates.

S. Sh. Abdel- Gayed
Cotton Physiol. Dep. Cotton Res .Inst, Agric.Res.Center, Giza, Egypt

Abstract

Two field experiments were carried out during 2011 and 2012 seasons at Sids Agricultural Research Station.
ARC, using cotton cultivar Giza 80 to study the effect nitrogen fertilizer rates (45, 60 and 75kg/fed) and foliar
spraying of indole -3- butyric acid (IBA) at four rates (0, 10, 20 and 30 ppm) on growth characters, yield and
yield components as well as fiber properties and chemical contents. Increasing nitrogen fertilizer rates from 45
to 60 or 75 kg/fed significantly increased for plant height, number of internodes/plant, internode length, number
of fruiting branches/plant, boll setting percentage, number of open bolls/plant, boll weight, earliness percentage,
seed cotton yield (Kentar/fed) and chemical contents of cotton plant (leaves and seeds). On the other hand,
position of first fruiting node and fiber properties showed insignificant responded to nitrogen fertilization.
Result revealed that the IBA at 20 ppm was significantly enhanced plant height, No. of internodes/plant,
internode length, boll setting %, No. of open bolls/plant, boll weight, seed cotton yield, chlorophyll (A),
carotenoids, protein and oil percentage. On other hand, position of first fruiting node, fiber properties,
chlorophyll (B) and total chlorophyll. However, No. of fruiting branches and earliness % response only in one
season. Generally, the interaction between N and IBA had highly significantly affected all studied characters,
except position of first fruiting node, yield and yield components and chemical contents as well as (leaves and
seeds) of cotton plant were not affected by the interaction between treatments with refer to apply 75kg N/F and
spraying 20ppm IBA.

Key words: Cotton, Indole -3- butyric acid (IBA), N fertilizer rates, Growth characters, Yield components, Yield, Pressley

index, Micronaire reading and Chemical contents.
Introduction

Nitrogen is one of the most important nutrients
for plants. Although, nitrogen is an essential nutrient
for cotton that effect plant growth, fruiting, and yield.
The response of cotton plants to nitrogen application
is widely varied due to cotton varieties, soil fertility
and environmental conditions. Makram et al. (1994)
found that nitrogen doses had little effects on plant
growth, number of open bolls, boll weight, seed
cotton vyield/plant, lint percentage and seed index,
while earliness yield were increased in favor of lower
nitrogen doses. El-Debaby et al. (1995) reported
that number of fruiting branches, total and open boll
number and seed cotton yield were increased by
increasing N level, while earliness percentage had
reverse trend. Abdel EI-All et al. (1990) found that
N rates had no effect on number of fruiting
branches/plant, boll weight and yield /plant, while
number of open bolls/plant and yield/fed were
increased by increasing N level to 75 kg/fed. The
addition of N fertilizer was found to be profitable up
to recommended rate (75 kg/fed) which increased
plant height, number of fruiting branches, number of
open bolls/plant, boll weight, lint% and cotton yield
(Abuldahab et al, 2000). Dober man et al. (2005)
found that 120 kg/ha resulted in the tallest cotton
plant. Reddy et al. (2007) and Reddy and Gopinath
(2008) reported that cotton plant did not responded to
increasing nitrogen levels up to 120 Kkg/ha
concearning number of sympodia/plant. Recently

Seadh et al. (2012) indicated that leaf area index,
total dry weight/plant, plant height and number of
fruiting branches/plant were significantly increased
by increasing N rate.

Indole-3-butyric acid (IBA) play important roles
in all phases of plant development, cotton plant can
not reach to maximum potential without the crosses
ponding improvement in agronomic practices. The
additions of chemical hormones appear to hold
promise for the production of high yield. Sawan
(1978) stated that The boll weight and seed cotton
yield significantly increased when cotton plant
sprayed with 5 or 10 ppm at 55, 70 and 85 days from
sowing. However, IBA had no significant effects on
lint percentage, fiber length and micronaire value.
Abdallah and Shalaby (1980) concluded that IBA
application to cotton plants at concentrations of 50
ppm produced the highest number of seeds/boll and
yield/plant, while the highest number of seeds/bolls
was obtained by the application of a concentration of
100 ppm, IBA also tended to increase the dry weight
of leaves of treated plants. Abedel EI-All et al.
(1990) study the effect of application of IBA
(0,5,10,20 ppm) as foliar spray on cotton leaves of
Giza 81 cultivar either at squaring or flowering stage,
the results showed that application of IBA in general
increased flower and boll production at both times of
application and decrease the shedding percentage of
young bolls. Application of IBA increased number of
open bolls, seed cotton yield/plant, lint percentage
and seed index and no effect on fiber properties. The
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application of IBA at flowering stage increased
carotenoids content when applied at higher
concentration. Volpert et al. (1995) and Arnaidos
et al. (2001) explained the effect on plant growth to
the promoting effect of IBA on cell division and its
differentiation but not on biomass production after
rooting. They added that phenolics are modulators of
IBA catabolism. Some monophenols like synaptic
acid and ferulic acid, at low concentration inhibit
enzymatic oxidation. Sawan (1986), found that the
influence of nitrogen rates (72, 144 or 216 kg N/ha)
and IBA sprayed at 10 ppm at three times 70, 85
and 100 days after sowing increased number of
bolls/plant, boll weight, seed cotton yield, while lint
percentage decrease by raising N level.

Materials and Methods

Two field experiments were conducted at Sids
Agriculture  Research  Station (Beni-Suef
Governorate) in two successive seasons (2011 and
2012) to study the response of cotton plant to the
indole-3- butyric acid (IBA) application under N
fertilization rats on growth yield and its components
of Giza 80 cotton cultivar as well as, fiber properties
and chemical contents. The experimental soil
analysis were: clay loam in texture with Ph (8.00 and
7.80), organic matter (1.40 and 1.30%), CaCl; (2.47
and 3.1%), EC (0.75 and 0.65 ds/m), available N (20
and 17 ppm), available P (13.1 and 10.2 ppm),
available K (180 and 225 ppm) in both seasons,
respectively. These soil properties were carried out
according to Chapman and Pratt (1981). The
experimental design was split-plot with four
replications. The main plots were devoted to the N
rates, while the indole -3- butyric acid (1BA) doses
treatments were randomly distributed in the sub-
plots.

Experimental factors:

a) Nitrogen fertilization: Nitrogen rates (45, 60 and
75kg/fed) were added in the main plots as
ammonium nitrate 33.5% N at two equal doses at
thinning and one month later.

b) Indole -3- butyric acid (IBA): (10, 20 and 30 ppm)
of indole -3-butyric acid were sprayed twice to
cotton plant at start of flowering and at peak of
flowering in sub plots.

Each sub-plot included 5 ridges 60 cm apart and
4m long. The sub-plot area was 12 m? sowing date
at the first week of April in the two seasons. Other
cultural practices were done as recommended for
cotton production. Ten plants were chosen randomly
from each plot at harvest to estimate the following:

a- Growth characters

1- Plant height (cm)

2- Position of first fruiting node
3- Number of internodes/plant
4- Length of internode (cm)

5- Number of fruiting branches/plants.

b- Yield and Yield components

1- Number of open bolls/plant.

2-Boll setting percentage, calculated from the
following equation according to Boll setting
percentage = [(number of total bolls/plant)/(number
of total fruiting sites/plant)] x100.

Richmond and radwan (1962).

3- Boll weight (BW): determined the average weight
of 25 bolls in grams.

4- Earliness percentage: calculated from the
following equation: earliness percentage = (yield of
first pick/total yield) x 100.

5- Seed cotton yield (Kentar/fed).

c- Fiber properties:

1- Pressley index: was determined using the
instrument as reported by (A.S.T.M 1979).

2- Micronaire reading: measured by micronaire
apparatus and expressed in standard micronaire units
(May and Bridges 1995).

d- Chemical contents:

In leaves:

Leaves sample per experimental plot was taken at
random from the top fourth node leaves 15 days after
the last spraying treatments only in the second season
(2012) to determine the following chemical analysis.
1- Chlorophyll A and B: were determined according
to the method described by Arnon (1949).

2- Carotenoids content was determined according to
method described by Rolbelen (1957).

In mature seeds:
1- Protein percentage was calculated as stated by
A.O.A.C. (1975).
2- Oil percentage was determined according to
A.O.A.C. (1975).

Statistical analysis:

The analysis of variance for both seasons was
carried out according to the procedure described by
Snedecor and Cochran (1989). L.S.D test at 0.5%
level was used to compare between means of the
main factors and their interactions.

Results and Disscion
1. Growth characters:

A- Nitrogen fertilizer:

Results in table (1) show that plant height was
significantly affected by the application of nitrogen
fertilizer in both seasons. Application of 75 kg N /fed
introduced the tallest plants as well as highest values
of internode length, number of fruiting
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branches/plant and setting percentage in the two
seasons. These finding consider with the fact that the
N is an essential nutrient in building the plant dray
matter as well as many energy-rich compounds
which regulate photosynthesis (Wankade and Kene
1990 and Ismail et al. 2000). While, the position of
first fruiting node/plant was not affected by nitrogen
treatments in both growing seasons. On the other
hand, application of 60 kg N/fed produced the
highest values of number of fruiting branches/plant
were in the first season and number of
internodes/plant. The increase of some growth
characters of plants, i.e. plant height, number of
internode/plant, internode length, number of fruiting
branches/plant and boll setting percentage could be
attributed to stimulation of cell division and
elongation of the new cells growth which formed
especially apical meristems, consequently increasing
the plant height and the hormones levels in plant
tissues especially the IAA and GA, (Wood ruff et al
.1987 and Albers et al. 2008)

B- IBA concentrations:

The data in table (1) reveal that plant height, number
of internodes/plant, internode length (cm), no. of
fruiting/plant and boll setting percentage were
significantly affected by IBA of foliar spraying at
start of flowering stage in both growing seasons. On
the other hand, the position of first fruiting node was
insignificantly affected by IBA treatments. It is
appear that the highest values of growth characters
were produced under 20 or 30ppm IBA treatment.
The increase in growth characters by added IBA may
be due to the positive effect of IBA on increasing the
dry matter production of leaves consequently
enhance the growth characters of cotton plant
(Abdallah and Shalaby 1980). Also, EI Haymow et
al (1975) and Abdallah (1982) added that the
highest dry weight of leaves at harvest which
obtained from plants treated with 20ppm IBA was
related to production of leaves as reported by
Abdallah and Shalaby (1980). Treated plants by
IBA increased the setting percentage of young
developing bolls, that the reduction in shedding of
young boll was connected with an increase in the
total phenols and poly phenols contents in young
boll. This results was similar to these obtained by
Abdel-Al et al. (1989) who indicated that the
reduction of young boll shedding may be due to the
indirect effect of polyphenols in inhibiting the action
of IAA oxidase.

C- The interaction between nitrogen and IBA
treatments:

Regarding the effect of interaction between
nitrogen fertilizer and IBA concentration, from the
results in table (1) it is evident that all studied growth
characters, except the position of first node were
significantly affected by resulted and highest values
of plant height, internode length and boll setting%

were associated or recorded by fertilization with 75
kg N /fed and spraying by 20 ppm IBA, while the
highest values of number of internodes/plant and
number of fruiting branches/plant were recorded by
fertilization with 60 kg N/fed and spraying by 20ppm
IBA. On the other hand, the plants received 45 kg
N/fed without IBA application recorded the lowest
values of the all studied growth parameters.

2- Yield and yield components:

A- Nitrogen fertilizer:

Results in table (2) showed that numbers of open
bolls/plant were significantly affected by nitrogen
level in both growing seasons. Applying 75 kg N/fed
gave the highest values of number open bolls/plant
and boll weight. This result may be due to increasing
nitrogen fertilizing enhancing photosynthesis and
plant metabolism and also to the fact that nitrogen
acts as an activator of some enzymes which may
affect boll formation and stability. Similar results
were obtained by (Abou -EI-Nour et al. 1998). As
for seed cotton vyield, the increasing of cotton yield
resulted by addition of 75 kg N/fed may be due to
raising nitrogen level increasing number of open
bolls/plant and boll weight as discussed before,
consequently increased seed cotton yield (Ismail et
al 2000). Earliness percentage was significantly
affected by nitrogen application in both growing
seasons. The highest earliest yield were obtained
from the plants received the lowest nitrogen level (45
kg/fed). These results may be due to the negative
high N application could ultimately extend the period
of vegetative plant growth and thus fairly delay the
onset of fruiting stage (Ismail and Esmail 1987).

With respect to Presley index and Micronaire
reading, data in table (2) indicated that these
characters were not significantly affected in both
seasons by application of nitrogen rate. These results
are in harmony with those obtained by Sawan et al
(1997) and Ismail et al (2000).

B- IBA concentrations:

Data presented in table (2) revealed that number
of open bolls/plant, boll weight and seed cotton yield
were significantly affected by IBA concentration in
both seasons. The highest values were obtained from
spraying 20 ppm at of IBA flowering stage. The
positive effect of IBA on number of bolls/plant and
boll weight, then on seed cotton yield is mainly due
to its effected on growth parameters as mentioned
before table (1). Apparently from table (2), that
earliness percentage was affected by IBA application
in the two studied seasons. The highest earliest yields
were obtained from plants spray with 20ppm IBA.
Presley index and Micronaire reading were not
significantly affected by IBA treatments in both
growing seasons (table 2).
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C - Interaction between nitrogen fertilizer and
IBA treatments:

Results recorded in table (2) indicate that
nitrogen fertilizer x IBA connectration (AxB)
exhibited significant effect on number of open
bolls/plant, boll weight and seed cotton yield in both
seasons. The highest values were obtained from
applying 75Kg N/fed and 20 ppm IBA twice at
flowering stage. With regard to the effect of the
interaction between nitrogen level and IBA (AxB) on
earliness percentage, it could be noticed from table
(2) that earliness percentage was significant affected
by this interaction in both growing seasons. The
highest values were obtained from addition of 45 kg
N/fed and 20ppm IBA. Data in table (2) show that
Presley index and Micronair reading were not
affected by the interaction between nitrogen fertilizer
and IBA in both growing seasons.

3- Chemical contents:

A- Nitrogen fertilizer:

The result indicate that chlorophyll (A) or/and (B)
and carotenoids concentration as (mg/g dw) of cotton
leaves were significantly affected by nitrogen
fertilizer (table 3). The highest values (5.10, 3.46,
8.56 and 0.90 mg/g dw) were obtained from appling
75 kg N/fed. Wahdan (1990) and Azab et al. (1993)
indicated that 100 kg N/fed increased chlorophyll A,
B, A + B and carotenoids. They mentioned that
increasing nitrogen fertilizer increases the
biosynthesis and accumulation of chloroplast
pigments (chlorophyll A, B and carotenoids). With
regard to protein and oil percentage results in table
(3) show that was significantly affected by nitrogen
in mature seeds. The highest values of protein and oil
percentages were recorded by addition of 75 kg
N/fed in this study.

B. IBA concentration:

Results in table (3) show that chlorophyll (A)
and carotenoids contents in leaves (mg/g dw) were
significantly by affected spraying IBA. The highest
values (4.68 and 0.84 mg/g dw) recorded from
spraying 20 ppm IBA. Similar results were obtained
by Abd el-All et al. (1989) who found that spraying
cotton with 20ppm IBA increased pigments in leaves
plant. The accumulation of more pigments in plants
treated with IBA may be due to higher utilization of
such material in metabolism or increasing
translocation rate from leaves to the developing plant

organs. Concerning the effect of IBA concentration
on chlorophyll (B) and (A+B) data in table (3) clear
that IBA concentration had no significant effect.
Table (3) clearly show that portion and oil
percentage were significantly affected by IBA
treatment. The highest values (25.91 and 18.919%,
respectively) obtained from spraying 20 ppm IBA.

C- The interaction between nitrogen and IBA
treatments:

The results in table (3) indicated that chlorophyll
A or/and B and carotenoids content in leaves of
cotton plant were significantly affected by the
interaction between nitrogen fertilizer and IBA
treatment. The highest values (5.54, 3.71,9.25 and
0.91 mg/g dw) were obtained from applying 75 kg
N/fed and spraying 20 ppm IBA twice at flowering
stage and peck of flowering. With reference to table
(3), it could be seen that interaction between nitrogen
fertilizer and IBA concentration (AxB), exhibited
significant effects on protein and oil percentage in
mature seeds. The highest values (29.11 and 19.44%)
were recorded from applying 75 kg N/fed and 20ppm
IBA spraying at flowering stage and peck of
flowering. It is evident from the obtained results that
cotton plant in this study is preferred to nitrogen rates
and IBA suitable climatic condition which enhance
the physiological processes and improve activates of
some specific enzymes which enhance the
accumulation and composition of these chemical
contents, i.e. chlorophyll A, B, A+B and carotenoids
in leaves, protein and oil percentage in mature seeds
(Sawan 1978).

Conclusion

It can be concluded from the previous results
that cotton plants (G.80 varity) which received high
level of N application/fed (75K N/fed) combined
with 20 ppm of IBA gave the height records. Values
of studies characters i.e. (plant height, position of
first fruiting node, internode length, No. of fruiting
branches and boll setting%, vyield and yield
components in addition to optimally observed
chemical concentration of leaves and seeds (Chl a,
Chl b, total Chl, Carotenes, protein% and 0il%). All
of these characters shared consequently in raising
physiological processes and enhancing chemical
metabolism indicate the plants and finally inverted
into high seed cotton yield / fed.
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Table 1. Effect of N fertilization and IBA and their interaction on cotton in 2011 and 2012 seasons.

Position of first fruiting

Plant height (cm) No. of internodes / plant

Internode length

No. of fruiting

Boll setting %

A B node (cm) branches / plant
2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012
N Control 112.5 123.1 8.9 8.5 22.1 22.3 4.7 5.0 13.8 14.1 60.6 73.1
%“ 10ppm 119.1 124.1 9.1 9.0 22.7 24.3 4.9 45 14.1 14.9 72.4 73.7
Z 20ppm 1194 128.4 8.5 8.8 23.4 23.5 5.0 5.0 14.5 15.1 74.4 74.4
iy 30ppm 121.9 132.2 9.0 8.7 23.8 24.7 5.0 4.8 15.0 15.1 76.2 74.6
= Mean 118.2 127.0 8.9 8.8 23.0 23.6 4.9 4.8 14.3 14.8 70.9 74.0
o Control 114.7 123.7 8.6 9.0 22.6 23.9 5.1 4.6 14.0 13.9 71.6 74.3
% 10ppm 119.3 132.5 8.8 9.1 23.2 24.0 5.1 4.9 14.4 14.5 71.8 75.0
Z 20ppm 120.3 138.3 8.9 8.8 23.5 23.2 5.1 5.3 14.9 15.9 72.7 76.4
g 30ppm 122.2 140.4 8.7 8.9 23.7 23.9 5.2 5.2 15.2 15.6 73.4 77.6
Mean 119.1 133.7 8.8 9.0 23.3 23.8 5.1 5.0 14.6 15.0 72.4 75.8
- Control 1155 133.4 8.6 9.1 24.0 23.7 5.1 5.2 14.5 14.2 74.9 74.2
X 10ppm 122.2 135.0 8.7 8.8 24.0 23.5 5.2 5.4 14.9 15.3 75.5 76.2
Z 20ppm 125.3 138.7 8.8 9.0 24.3 22.1 5.6 5.5 16.0 16.2 80.8 79.7
g 30ppm 129.4 143.7 9.0 8.6 23.8 23.4 5.5 5.3 15.5 15.9 83.5 83.8
Mean 123.1 137.7 8.8 8.9 24.2 23.2 5.3 5.3 15.2 15.4 78.7 78.5
z Control 114.2 126.7 8.7 8.9 22.9 23.3 5.0 4.9 14.1 14.1 69.3 73.9
T3 _10ppm 120.2 130.5 8.9 9.0 23.3 23.9 5.1 4.9 14.5 14.9 73.2 75.8
> 2 _20ppm 121.7 135.1 8.7 8.9 23.7 22.9 5.2 5.3 15.1 15.8 76.0 78.5
~  30ppm 1245 138.8 8.9 8.7 23.8 24.0 5.2 5.1 15.2 14.5 7.7 76.1

LSD 0.05

A 2.42 0.67 NS NS 0.95 0.56 0.39 0.39 0.36 0.21 7.15 0.69
B 2.34 0.43 NS NS 0.35 0.42 0.27 0.21 0.20 0.24 6.32 2.37
AxB 7.03 1.28 NS NS 0.61 0.73 0.48 0.37 0.60 0.73 10.94 4.10
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Table 2. Effect of the interaction between nitrogen (A) and indol-3-butric acid (IBA) (B) on yield and yield components and fiber properties of cotton plant (Giza 80) in 2011
and 2012 seasons.
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A B No. of S& ennt bolls / Boll weight (g) Earliness % Seed(lcglt;c;g)yleld Pressley index Mr':;g?r?ére
2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012

N Control 15.9 115 2.60 2.48 63.74 70.62 10.00 8.06 9.3 10.1 4.5 4.5
%“ 10ppm 16.3 12.6 2.66 2.61 65.71 73.69 11.00 9.21 9.7 9.3 4.5 4.5
Z 20ppm 17.4 15.5 2.66 2.61 69.91 77.05 11.91 10.86 11.0 11.0 4.5 4.5
iy 30ppm 16.3 15.2 2.64 2.60 96.85 66.21 11.80 10.16 10.1 9.7 4.2 4.2
= Mean 16.6 13.7 2.64 2.58 67.31 74.89 11.18 9.57 10.0 10.0 4.4 4.4
o Control 15.8 13.9 2.64 2.55 63.74 73.19 10.51 9.28 10.7 10.7 4.3 4.3
% 10ppm 16.8 14.4 2.76 2.65 65.71 72.46 11.22 10.01 9.5 9.5 4.6 4.6
Z 20ppm 18.2 15.7 2.81 2.65 69.93 76.03 12.00 11.32 11.0 11.0 4.7 4.7
iy 30ppm 17.2 15.8 2.80 2.43 69.85 75.39 11.61 10.51 10.9 10.9 4.4 4.4
= Mean 17.0 15.0 2.75 2.57 67.30 74.27 11.34 10.28 10.5 10.5 4.5 4.5
- Control 17.0 14.5 2.72 2.68 64.57 68.21 10.81 9.33 9.5 9.5 4.3 4.3
% 10ppm 18.2 15.9 2.85 2.72 66.88 71.11 10.90 10.44 9.4 9.4 4.5 4.5
Z 20ppm 18.9 16.4 2.92 2.78 68.57 76.42 12.52 11.56 9.7 9.7 4.6 4.6
o 30ppm 18.5 15.8 2.88 2.67 65.75 68.37 12.00 11.17 9.4 9.4 4.5 4.5
= Mean 18.2 15.7 2.84 2.71 66.44 71.03 11.81 10.63 9.5 9.5 4.5 4.5
z Control 16.2 13.3 2.65 2.57 64.02 70.67 10.44 8.89 9.8 10.1 4.4 4.4

5 & _10ppm 17.1 14.3 2.76 2.66 66.10 73.75 11.37 9.89 9.5 9.4 4.5 4.5
> g 20ppm 18.2 15.9 2.80 2.68 69.47 77.17 12.14 11.25 10.6 10.6 4.6 4.6
~  30ppm 17.3 15.6 2.77 2.57 68.48 73.38 11.80 10.61 10.1 10.0 4.4 4.4

LSD 0.05

A 0.68 0.22 0.03 0.04 0.56 0.93 0.38 1.11 ns ns ns ns
B 0.53 0.15 0.02 0.03 ns 0.58 0.45 0.28 ns ns ns ns
AxB 1.58 0.44 0.05 0.10 2.55 1.75 0.78 0.48 ns ns ns ns
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Table 3. Effect of interaction between nitrogen (A) and indol-3-butric acid (IBA) (B) chemical contents of cotton plant (Giza 80) in 2011 and 2012 seasons.

In leaves after 15 days from the last spraying treatments in mature seeds
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A B Chlorophyll A Chlorophyll B Total chlorophyll Carotenoids content Protein % Oil%
(mg/g. dw) (mg/g. dw) (A+B) (mg/g. dw) (mg/g. dw)

N Control 3.46 2.17 5.63 0.40 20.81 16.52
X 10ppm 3.80 2.16 5.16 0.58 21.12 16.93
Z 20ppm 4.00 2.59 6.59 0.72 22.90 18.00
iy 30ppm 3.91 2.22 6.13 0.72 22.33 17.44
= Mean 3.79 2.29 5.88 0.61 21.79 17.22
o Control 4.22 2.77 6.99 0.75 23.70 17.71
K 10ppm 4.45 2.61 7.06 0.76 24.81 17.73
Z 20ppm 4.50 3.00 7.50 0.90 25.72 19.27
iy 30ppm 4.36 2.95 7.31 0.89 25.00 18.42
= Mean 4.38 2.83 7.22 0.83 24.81 18.88
- Control 4.76 3.21 7.97 0.90 25.41 17.40
< 10ppm 4.82 3.42 8.24 0.89 27.29 17.56
Z 20ppm 5.54 3.71 9.25 0.91 29.11 19.44
g 30ppm 5.26 3.50 8.76 0.91 28.60 18.15
Mean 5.10 3.46 8.56 0.90 27.60 18.14

z Control 4.17 2.72 6.86 0.68 23.31 17.21
o3 10ppm 4.36 2.73 6.82 0.78 2441 17.41
>3 _20ppm 4.68 3.10 7.78 0.84 25.91 18.91
—™  30ppm 451 2.89 7.40 0.84 25.31 18.00

LSD 0.05

A 0.07 0.07 0.14 0.07 0.10 0.32
B 0.45 NS NS 0.12 2.35 0.71
AxB 0.78 0.87 1.70 0.21 4.07 1.23
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