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Abstract:  A field  experiment  was  carried  out  at  Bangladesh  Agricultural  University  Field  Laboratory,  Mymensingh  to  study  the
quantitative relationships between some selected characters of wheat varieties/lines and their percentage of infestation of pink stem borer
during  2002-2003  in  field  condition.  The  experiment  was  laid  out  in  randomized  block  design  (RCBD)  with  three  replications.
Correlation and regression coefficients, path analysis were carried out on the basis of the average plant character values and percentage
of pink stem borer infestation. It is evidence from pink stem borer infestation model is in case of wheat the plant that contained lower
height, broader stem diameter, minimum number of tiller per hill but higher number of leaf per hill, longer length and lower width of 3 rd

leaf and maximum presence of leaf chlorophyll can easily minimize the infestation of pink stem borer.
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Introduction
Originally pink stem borer  is a pest  of rice (Pathak and
Khan,  1994) but  now it  is  an established pest  of  wheat
(Nagrajan, 1989), causes major damages by feeding inside
the stem showing dead hearts at tillering stage and empty
white heads at ripening stage and ultimately reducing the
yield by more than 11% in India and Bangladesh (Saxena
et al.,  1972). Indiscriminate use of synthetic pesticide for
controlling this  pest  resulted in  problems including pest
resistance,  pest  outbreak,  pest  resurgence,  environmental
pollution and finally toxic health hazard to consumers. The
use of resistant/tolerant variety(s) of wheat for managing
insect pest, especially pink stem borer not only benefits to
the agro-ecosystem and natural enemies but also increases
quality  and  quantity  of  grain  production.  To overcome
these problems, resistant varieties are now being used in
many developed and developing countries for combating
the  pest  infestations  with  the  aim  of  increasing  cereal
production. Very few sources of resistance (BAW-743 and
BAW-769)  are  available  in  literature  against  this  pest
(Ahad  et  al., 2002).  The present  study was  a statistical
attempt to screen out the tolerant or resistant wheat variety
against this insect pest in field condition.

Materials and Methods
A  field  experiment  was  carried  out  at  Bangladesh
Agricultural  University,  Mymensingh  to  study  the
quantitative  relationships  between  some  selected
characters of wheat varieties/lines and their percentage of
infestation of pink stem borer during 2002-2003 in field
condition.  The  12  varieties/lines  were  Agrani,  Akbar,
Ananda,  Gourab,  Kanchan,  Pavon,  Progoti,  Protiva,
Sonalika,  Sourav,  BAW-923  and  BAW-936.  The
experiment was laid out in Randomized Complete Block
Design  (RCBD)  with  three  replications  (Gomez  and
Gomez 1984). Seeds were sown with a spacing of 20 x 25
cm in a unit plot of 20 m2 (5x 4m). Cowdung and chemical
fertilizers were applied at the rate of 15 tons and 220,140,
80 kg of urea, TSP and MP respectively per hectare in a
recommended  directions.  Chemical  control  measures
against pest were not taken but 2 irrigation at 20 and 60
DAS  and  intercultural  operations  were  done.  Data  of
morphological  characters of plant viz. plant height (cm),
stem diameter (cm), number of tillers per hill, number of
leaves  per  tiller, length and width of  3rd leaf  (cm) were
collected from 10 randomly selected plants of each entry

in a replicate at 40, 70 and 100 days of sowing (DAS).
Stem diameter was recorded 5 cm or just above soil level
with the help of a slide calipers/screw gauge. At 40 DAS
the third leaf counted from the top down of the main stems
and the leaves were collected for determining chlorophyll
contents  using formula  of  Yashida  et  al.  (1976).  At  the
same time, percentages of infestation of pink stem borer
were also recorded at 40 and 70 DAS as dead hearts and
white  heads  respectively.  Data  on  morphological
characters of plants and pink stem borer infestation under
field  condition  were  subjected  to  analysis  of  variance.
Means  were  separated  by  DMRT  (Duncan,  1955).  To
determine the extent of interrelationship among pink stem
borer  infestation  and  wheat  plant  characters,  correlation
matrix for all possible data combinations was worked out
by  the  method  described  by  Hayes  et  al. (1955).
Correlation  coefficients  were  further  partitioned  into
characters of direct and indirect effects by path coefficient
analysis  taking  all  the  characters  into  consideration
(Dewey and Lu, 1959). Pink stem borer infestations were
considered  to  be  resultant  variable.  The  relative
importance  of  each  independent  variable  for  pink  stem
borer  was  carried  out  separately  by  logistic  regression
model since  the independent  variable  was in percentage
form.

Results and Discussion
Average value of plant characters and percentage of pink
stem borer infestation in rabi season have been presented
in Table  1.  Correlation and regression  coefficients,  path
analysis  were  carried  out  on the  basis  of  these  average
plant  character  values  and  percentage  of  pink  borer
infestation. The highest stem diameter, length and width of
third leaf were found in the line BAW-936. On the other
hand,  highest  plant  height,  number  of  tiller  per  hill,
number  of  leaf  per  tiller,  total  leaf  chlorophyll  and
percentage of pink stem borer infestation were found in
the varieties/line  Sonalika,  Ananda,  sourov, Ananda  and
BAW-923 respectively. On an  average,  the  lowest  plant
height  and width of  the third leaf  were  observed  in  the
variety  Pavon.  The  variety  Kanchan  showed  lowest
number  of  tiller  per  hill  and  length  of  third  leaf.  The
lowest stem diameter, leaf per tiller, total leaf chlorophyll
and  percentage  of  pink  stem  borer  infestation  were
observed in the varieties/lines Progoti, BAW-936, Sonali
and Sonalika respectively.
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Experimental  information  on  correlation  coefficient  is
particularly useful  for measuring the relationship among
the varieties.  Pink stem borer  infestation (Y) was found
negatively correlated with the plant height (-0.113), stem
diameter (-0.012), number of tiller per hill (-0.109), 3rd leaf
width (-0.073) and positively correlated with the number
of leaf per tiller (0.006), 3rd leaf length (0.020) and total

leaf  chlorophyll  (0.349).  The  results  from  correlation
coefficient  indicate  that  plant  height,  stem  diameter,
number of tiller per  hill  and 3rd leaf  width decrease the
infestation of pink stem borer where as number of leaf per
tiller,  3rd leaf  length  and  total  chlorophyll  can  induce
higher pink stem borer infestation (Table 2).

Table1.  Average plant character values and pink stem borer infestation of 12 selected wheat   varieties/lines of different
ages tolerant and susceptible to pink stem borer

Varieties
/lines

Plant
height
(cm)

Stem
diameter

(cm)

Nr.of
tiller/
hill

Nr.of
leaf/
tiller

Length
of 3rd

leaf (cm)

Width of 3rd

leaf (cm)
Total

Chlorol/
(mg/m)

Pink stem borer
infestation

 (%)
1. Ananda 81.73 0.38 12.34 3.44 28.55 1.61 1.76 0.69
2. Akbar 85.62 0.37 10.95 3.37 30.37 1.36 1.35 0.53
3. Pavan 79.74 0.35 10.47 3.47 29.10 1.29 1.69 0.54
4. Agrani 80.27 0.34 9.97 3.28 29.45 1.40 1.35 0.69
5. Protiva 83.74 0.38 10.91 3.51 25.23 1.40 1.16 0.75
6. Sonalika 86.61 0.37 10.51 3.53 28.27 1.33 0.89 0.42
7. Kanchan 85.33 0.36 8.64 3.25 25.12 1.41 1.27 0.51
8. Gourab 81.71 0.35 10.57 3.62 28.07 1.44 1.48 0.73
9. Sourav 82.35 0.38 10.80 3.90 28.32 1.44 1.26 0.80
10. Progoti 80.06 0.31 10.15 3.43 26.63 1.32 1.74 1.00
11.BAW-936 84.03 0.40 10.68 2.90 31.60 1.68 1.35 0.88
12.BAW- 923 80.72 0.39 10.40 3.37 30.15 1.52 1.76 1.29

DAS
40 45.79 0.25 9.58 2.00 25.87 0.98 1.49 0.44
70 96.86 0.41 10.94 4.03 29.22 1.56 1.35 0.103
100 105.33 0.43 11.31 4.24 30.12 1.75 - -

Table 2. Correlation matrix between wheat plant characters and pink stem borer infestation rate

Characters
Stem

diameter
(cm)

No.of tiller/
hill

No. of leaf/
tiller

Length of 3rd

leaf (cm)
Width of 3rd

leaf (cm)

Total
Chloroll.
(mg/g)

Pink stem
borer

infestation
Plant height (cm) 0.891 0.630 0.913 0.592 0.844 -0.566 -0.113
Stem diameter (cm) 0.800 0.896 0.661 0.939 -0.504 -0.012
No.of tiller/hill 0.744 0.625 0.781 -0.274 -0.109
No.of leaf/tiller 0.558 0.851 -0.467 0.006
Length of 3rd leaf (cm) 0.693 -0.191 0.020
Width of 3rd leaf (cm) -0.403 -0.073
Total Chloroll.(mg/m) 0.349

The  estimated  correlation  coefficients  among pink  stem
borer  infestation  and  tested  plant  characters  were
partitioned into direct and indirect effects and have been
presented  by  path  coefficient  analysis  in  the  Table  3.
Among the independent variables, stem diameter had the
highest  direct  positive value (1.487) on pink stem borer
infestation and its indirect effect was exerted through plant
height  (-0.8641  cm),  number  of  tiller/hill(-0.5843),
number of  leaf/tiller  (0.7714),  length  of  3rd leaf  (0.1373
cm),  width  of  3rd leaf  (-0.7160cm)  and  total  leaf
chlorophyll (-0.2440mg/m). 
The direct effect of plant height was negative (-0.9699) on
pink  stem  borer  infestation.  Its  total  positive  indirect
effects via stem diameter, number of leaf per tiller and 3rd

leaf  length were higher than its negative indirect  effects
via number of tiller per hill, 3rd leaf width and total leaf
chlorophyll,  which  minimized  the  total  correlation
coefficient  between  plant  height  and  pink  stem  borer
infestation.  Stem diameter had a positive direct effect and
higher  in  magnitude  (1.487)  and  its  indirect  effects  via
plant height, number of tiller per hill, 3rd leaf width and

total leaf chlorophyll were negative, which made the total
correlation  coefficient  between  stem  diameter  and  pink
stem borer infestation to be negative. The direct effect of
number of tiller per hill on pink stem borer infestation was
negative  (-0.7304).  Its  total  positive  indirect  effects  via
stem diameter, number of leaf per tiller and 3rd leaf length
were higher than its total negative indirect effects via plant
height,  3rd leaf  width  and  total  leaf  chlorophyll  which
minimized correlation coefficient between number of tiller
per hill  and pink stem borer infestation. Number of leaf
per tiller had a positive direct effect (0.8610) but its total
negative indirect effects via plant height, number of tiller
per hill, 3rd leaf width, total leaf chlorophyll were higher
than its total positive indirect effects via stem diameter and
3rd leaf length which minimized the correlation coefficient
between  number  of  leaf  per  tiller  and  pink  stem  borer
infestation. 
Among  the  seven  variables  mentioned  above,  stem
diameter, number of leaf per tiller, length of 3rd leaf and
total  leaf  chlorophyll  had  more  direct  effects  than  their
indirect effect while plant height, number of tiller/hill and
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width of 3rd leaf had more indirect effects than their direct
effects on pink stem borer infestation.

Table 3. Path coefficient analysis of plant characters influencing pink stem borer infestation rate

Characters

Indirect effect through
Plant
height
(cm)

Stem
diameter

(cm)

No. of
tiller/
hill

No. of
leaf/
tiller

3rd leaf
length
(cm)

3rd leaf
width
(cm)

Total
Chlorl.
(mg/g)

Total
indirect
effects

Plant height (cm) -0.9699 1.325 -0.4601 0.7861 0.1229 -0.6435 -0.2740 0.8564
Stem diameter (cm) -0.8641 1.487 -0.5843 0.7714 0.1373 -0.7160 -0.2440 -1.4997
Number of tiller/hill -0.6104 1.190 -0.7304 0.6405 0.1298 -0.5955 -0.1326 0.6218
Number of leaf/tiller -0.8855 1.333 -0.5434 0.8610 0.1159 -0.6489 -0.2261 -0.8550
3rd leaf length (cm) -0.5741 0.9834 -0.4565 0.6365 0.2077 -0.5284 -0.2486 -0.1877
3rd leaf width  (cm) -0.8186 1.397 -0.5704 0.7327 0.1439 -0.7625 -0.1951 0.6895
Total Chlorol/(mg/m) 0.5489 -0.7498 0.2001 -0.4020 -0.0396 0.3073 0.4842 -0.1351

Residual effect is the square root of: 0.5947,   Bold figures are the direct effects.

Although  3rd leaf  length  had  a  positive  direct  effect
(0.2077)  on  pink  stem  borer  infestation  but  its  total
negative indirect effects via plant height, number of tiller
per hill, 3rd leaf width, total leaf chlorophyll were higher
than its  total  positive indirect  effects  via stem diameter,
number of leaf per  tiller which minimized the correlation
coefficient  between  3rd leaf  length  and  pink  stem borer
infestation. Third leaf width had a negative direct effect (-
0.7625) and its indirect effects via stem diameter, number
of  leaf  per  tiller  and  3rd leaf  length  were  positive  and
higher  than  its  total  negative  indirect  effects  via  plant
height,  number  of  tiller  per  hill,  total  leaf  chlorophyll
which also minimized the correlation coefficient between
3rd leaf width and pink stem borer infestation. Total leaf
chlorophyll had positive direct effect (0.4842) but its total
negative indirect effects via stem diameter, number of leaf
per tiller, 3rd leaf length were higher than its total positive
indirect effects via plant height, number of tiller per hill,
3rd leaf width, which minimized the correlation coefficient
between  total  leaf  chlorophyll  and  pink  stem  borer
infestation.
Logistic  regression  model  was  applied  to  measure  the
relationship  between  percentage  of  infestation  and  the
variable like plant height, stem diameter, number of tiller

per hill, number of leaf per tiller, 3rd leaf length, 3rd leaf
width  and  total  leaf  chlorophyll  (Table  4).  All  the
estimated coefficients of the logistic model were found to
the insignificant.  Further the combined influences of the
independent  variables  were  found  to  be  40.4%  for  the
variation  of  the  dependent  variable  (pink  stem  borer
infestation).  It  indicates  that  59.6%  of  variation  in  the
dependent variable was explained by other variables which
were not included in the model. The proposed model is:
Y= 0.7557- 1.6935 x 8.1827 (X1) + 7.9477 x 3.1026(X2) -
3.4494 x 1.3567(X3) + 3.8991 x 1.9979 (X4) + 3.5237 x
3.6712(X5) -1.0159 x 6.0920(X6) + 7.2281 x 2.8438(X7),
Where, Y= Dependent (pink stem borer infestation), X1=
Plant  height,  X2  =  Stem  diameter,  X3  =  Number  of
tiller/hill, X4 = Number of leaf/tiller, X5  = 3rd leaf length,
X6 = 3rd leaf width and X7 = Total leaf Chlorophyll. 
It is evidence from pink stem borer infestation model that
in  case  of  wheat  the  plant  that  contained  lower  height,
broader stem diameter, minimum number of tiller per hill
but higher number of leaf per hill, longer length and lower
width  of  3rd leaf  and  maximum  presence  of  leaf
chlorophyll  can  easily  minimize  the  infestation  of  pink
stem borer.

Table  4. Logistic  regression  analysis  of  dependent  (pink  stem  borer  infestation)  and  independent  (selected  plant
morphological characters) variables

Independent variable
Regression
coefficient

Standard
error

Standard partial
regression coefficient

Standard error of
partial coefficient

Standard
T -value

Probabilit
y

Plant height (X1) -1.6935 8.1827 -9.7150 4.6941 -2.070 0.046
Stem diameter (X2) 7.9477 3.1026 1.4771 5.7663 2.562 0.015
No.of tiller/hill (X3) -3.4494 1.3567 -.72804 2.8635 -2.542 0.016
No.of leaf/tiller (X4) 3.8991 1.9979 8.6677 4.4412 1.952 0.059
3rd leaf length (X5) 3.5237 3.6712 2.0731 2.1599 0.960 0.344
3rd leaf width  (X6) -1.0159 6.0920 -7.5815 4.5465 -1.668 0.104
Total Chloroll./ (X7) 7.2281 2.8438 4.8234 1.8977 2.542 0.016

Intercept = 0.7557, Coefficient of Determination (R square) = 0.4040, Adjusted R-square = 0.2550, Multiple R = 0.6350, Standard Error of Estimate = 
0.4120

The result is more or less similar to the findings of Israel
(1967) that  plants with wider and longer leaves,  a large
number of tillers per hill, higher diameter of the stalk and
pith  and  tall  statue  appeared  more  susceptible  to  stem
borer.
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