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The present study was conducted to formulate the effect of leaf morphology on the incidence of sucking
insect pests on five cotton genotypes viz, BT-121, BT-456, FH-216, FH-160 and Desi. Whitefly adult had
negative correlation with gossypol glands on midrib, vein, lamina and number of hairs on lamina which
is -0.118, -0.002, -0.098 and -0.032 respectively while it showed positive correlation with number of hairs
midrib (0.381), vein (0.221) and length of hair (0.392). Whitefly nymph had negative correlation with
gossypol glands on midrib (-0.001) and vein (0.007) while it had positive correlation with gossypol glands
on lamina, number of hair on midrib, vein and lamina and length of hair which is 0.031, 0.098, 0.057,
0.207 and 0.381 respectively. Jassid adult had negative correlation with gossypol glands on midrib (-
0.050) whereas it was correlated positively with gossypol glands on vein (0.448), lamina (0.321), number
of hair on midrib (0.277), vein (0.051) and lamina (0.207) and length of hair (0.023). Jassid nymph was
negatively correlated with gossypol glands on midrib (-0.226), vein (-0.010), lamina (-0.129), number of
hairs on midrib (-0. 114) and vein (-0.160) and length of hair (-0.202) while it had positive correlation
with number of hairs on lamina (0.082). Thrips had negative correlation with gossypol glands on midrib
(-0.023), vein (-0.076), lamina (-0.240), number of hairs on midrib (-0.117) and vein (-0.068) and length of

hair (-0.007) whereas it was correlated positively with number of hairs on lamina (0.077).
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Introduction

Cotton (Gossipium hirsutum) commonly known as silver
fiber, is backbone of Pakistan (Tayyib et al., 2005). It is
one of t he m ost i mportant ¢ ash crops of Pakistan. It
contributes about 68% to the foreign exchange earning
of Pakistan (Khan and Khan 1995). Pakistan ranked 4"
position in the world as for as cotton production is
concerned ( Mahboob, 2005) . C otton ¢ ontributes 8.2
percent to the agriculture and about two percent to GDP
(GOP 2004) . There ar e a num ber of cons trains w hich
presently cotton crop is facing. Insects pest are the main
threat to cotton production. About 96 insects and mites
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pest species have been recorded on cotton (Yunus et al.,
1980). Every year five to ten percent cotton yield is lost
due to the cotton pests (Huque, 1972).

Cotton is handicapped by bot h, s ucking i nsects a nd
chewing insects. Sucking insect pe sts w eakened the
plant by sucking sap from leaves and other tender parts
of c otton pl ants. S ucking i nsect pe sts may include is
whitefly, j assid, a phid and t hrips e tc (Haq, 1970; and
Nizamani et al., 2002). Attack of suc king insect pests
start r ight from the crop sowing and continue till its
maturity. A bout 40 -50% of ¢ rop is da mage due to
sucking i nsect pe sts ( Naqvi, 1976) . T oc ontrolt he
sucking insect pest farmers used chemical insecticides
(Soomro etal., 2000). T o s ave their crops and to get
higher yield formers rely more on use of pesticides. In
cotton about 76 percent of the pesticides are used in
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Pakistan (Yousaf et al. 2004). The excessive use of
insecticides m ay r esult in the development of insect
resistance and resurgence of secondary pest (Soomro et
al., 2000). Biodiversity of pests is greatly influenced by
insecticides (Bashir et al., 2001; and Raza et al., 2000).
Therefore alternate methods are ne eded to be used to
control this problem (Soomro et al., 2000). To control of
insect pestsitis seriously ne eded to develop along
lasting strategy and a reasonable approach towards this
is the use of r esistance v arieties ( Hassan et al., 2000).
The m ethod of ¢ ontrolling pe sts ba sed on physical
characteristics of pl antsi ssaf e, economical and
environment f riendly. L eaf ha iriness i nfluences host
plant sel ection by w hitefly. Physical barrier (Duffey,
1986) as w ell as f avorable microclimate for pathogens
can be provided by hair (Khalifa and E1 K hidir, 1964;
and W illmer 1986). T he feeding of insects is hindered
by leaf thickness and toughness (Thorsteinson, 1960).
The present study was conducted with the objectives of
(1) The comparative r esistance and susceptibility of
different cotton cultivars against sucking insect pests of
cotton ( whitefly, j assid a nd t hrips). (2) To de termine
correlation of di fferent ¢ otton pl ant f actors v iz 1.
hairiness, i1i. H air | ength a nd i ii. N umber of gossypol
glands against cotton whitefly, jassid and thrips. (3) To
determine the overall ¢ ontribution of di fferent ¢ otton
plants factors against cotton sucking insect pests.

Materials and Methods

The present study was conducted to determine the effect
of morphological t raits s uch a s num ber of g ossypol
gland, hairiness and length of hair on t he incidence of
whitefly, jassid and thrips. Five genotypes of cotton viz,
BT-121,B T-456,F H-160,F H-216 andD esia re
selected. E xperiment w as ¢ onducted by  following
randomize ¢ omplete bl ock de sign (RCBD) and
replicated three time (thrice) in a field .Experiment was
conducted during S eptember 2008 t hrough O ctober
2008 at chak no 122 NB, chak 85 NB and chak 48 NB in
Sargodha. Data on per leaf adult and nymph population
of w hitefly a nd j assid a nd onl y a dults of t hrips w as
recorded early inthe m orning a t w eekly ba sis. F rom
each field from three ¢ otton pl ants w ere r andomly
chosen. From upper, middle, and lower portion of each
plant Population of jassid, w hitefly a nd t hrips w as
counted.

Leaf from each selected plant was used to study
hairiness, and number of g ossypol g landont hree
different places of midrib, lamina and vein each, from
lower side of leaf. From midrib, vein and lamina of each

leaf ha ir de nsity/cm® were r ecorded unde r bi nocular
microscope by using 1/2cm” iron made dye. From three
different places of each leaf cross section were cut with
help of fine razor and length of hair (mm) was measured
under binocular micrometer. Statistically t he data w as
analyzed and simple correlation was calculated between
leaf morphologic characters and sucking insect pests to
establish theirr elationships and determine the
significance of r esults w ithin selected genotypes of
cotton.

Results

The r esults ( table 1) show ed that al | g enotypes ha ve
highly significant difference against sucking insect pests
population. All the genotypes were highly susceptible to
whitefly and resistant to jassid. As the response of these
genotypes to whitefly i s conc ern, Desi g enotype w as
most s usceptible ha ving 1.482 w hitefly per | eaf while
FH-160 was 1east sus ceptible having 0.67 whitefly per
leaf. Asthe response of t hese g enotypes t o jassid is
concern, genotype FH-216 was most susceptible having
0.46 jassid perl eaf w hile D esi g enotype w as least
susceptible having 0.02 jassid per leaf. As the response
of these genotypes to thrips is concern, D esi genotype
was most susceptible having 0.63 t hrips per leaf while
BT-456was least susceptible having 0.32 thrips per leaf.
Plants cha racters viz, hairiness/cm’ (hair de nsity/cm?),
number of gossypol glands/cm? and length of hair (mm)
on leafl amina, m idriba ndv eindi ffered hi ghly
significantly a mong a 1l g enotypes of c otton ( table 2).
Genotype F H-160 had 99 w hile genotype FH-216 had
lowest number of gossypol glands 24 on midrib. FH-216
genotype had highest number of gossypol glands 19 on
vein w hile D esi g enotype ha d lowest number of
gossypol glands 2 on v ein. FH-160 had highest number
of gossypol glands 96 on lamina while FH-216 had
lowest number of gossypol g lands 59 onl  amina.
Genotype B T-121 ha s hi ghest ha irs de nsity 312 on
midrib while F H-216 ha d I owest ha irs de nsity 88 on
midrib. B T-121 ha d hi ghest ha ir de nsity 162 on vein
while Desi genotype had lowest hair density 51 on vein.
Genotype F H-216 ha d hi ghest num ber of ha ir 207 on
lamina while B T-456 genotype had lowest hair density
57 on lamina. Genotype BT-121 has highest hairs length
33 mm on midrib while BT-456 had lowest hairs length
25 mm on midrib. Desi genotype had highest hair length
31 mm on v ein while FH-160 genotype had lowest hair
length 19 m mon v ein. Genotype BT-121 had hi ghest
length of hair 28 mm on lamina while BT-456 genotype
had lowest hair length 18 mm on lamina.
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Table 1: mean population of sucking insect pests on different genotypes of cotton

Whitefly Jassid Thrips
Genotypes

Adults | nymphs | Adults | nymph Adults
Desi 0.314 1.142 0 0.02 0.63
BT-456 0.1 0.78 0.164 | 0.064 0.32
FH-216 0.12 1.21 0.22 0.24 0.37
BT-121 0.61 1.63 0.1 0.3 0.41
FH-160 0.1 0.57 0.04 0.06 0.61

Table 2: physico-morphic characters on different genotypes of cotton

Genotypes | Gossypol glands Hair density Length of hair

Leaf Leaf Leaf Leaf Leaf Leaf | Leaf Leaf Leaf

lamina/ | midrib/ | vein lamina/ | midrib/ | vein | lamina/ | midrib/ | vein

cm cm /cm cm cm /cm | mm mm /mm
Desi 83 32 2 190 90 51 27 28 31
BT-456 91 49 10 57 154 69 18 25 22
FH-216 59 24 19 207 88 88 23 27 23
BT-121 80 35 9 187 312 162 28 33 28
FH-160 96 99 14 180 174 150 19 26 19

As correlation (table 3) of whitefly a dults with plants
morphological f actors i s c oncern i t ha d ne gative a nd
week c orrelation w ith g ossypol g lands on midrib and
gossypol gland on lamina which were -0.118 and -0.098
respectively w hileith ad negative and very w eek
correlation -0.002 w ith g ossypol g lands on vein.
Whitefly adults had positive but week correlation with
number of hairs on midrib and number of hairs on vein
that was 0.381 and 0.221 r espectively w hile i t ha d
negative but w eek cor relation -0.032 with num ber of
hairs on 1 amina. W hitefly adults had positive and week
correlation 0.392 with 1 ength of hair.As c orrelation of
whitefly nymph w ith pl ant morphological f actors is
concern it had very week but ne gative correlation with
gossypol glands on midrib and also with gossypol glands
onv ein a nd t hat ¢ orrelation w as -0.001 a nd -0.007
respectively w hile w hitefly ny mph ha d pos itive but
week correlation 0.031 with gossypol glands on lamina.
Whitefly nymph had positive but week correlation with
number of hairs on midrib (0.098), with number of hairs
on vein (0.057) and also with number of hairs on lamina

(0.207) respectively. Whitefly ny mph had positive and
week correlation 0.381 with length of hair.

As corr elation between jassid adultsand  plants
morphological f actors i s c oncern it ha d ne gative a nd
week correlation -0.050 with gossypol glands on midrib
while it had positive and very w eek c orrelation 0.448
with gossypol glands on vein ha d a nd w ith g ossypol
glands onl amina 0.321.1 tha dpos itive butw eek
correlation with number of hairs on midrib (0.277), with
number of hairs on vein ( 0.051) a nd w ith num ber of
hairs on lamina (0.207). Jassid a dults had pos itive but
week correlation with length of hair which was 0.023.
As correlation of jassid nymph with plant morphological
factorsi s conc ern itha d very week but negative
correlation w ith g ossypol g lands on m idrib (-0.226),
with g ossypol g lands on v ein ( -0.010) a nd a Iso w ith
gossypol glands on I amina (-0.129). J assid ny mph had
negative but week correlation with number of hairs on
midrib ( -0.114) a nd w ith num ber of hairs on v ein (-
0.160) while it was c orrelated pos itively a nd w eekly
with number of hairs on lamina 0.082. Jassid adults had

negative and week correlation -0.202 with length of hair.
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Table 3: correlation coefficient values between population of sucking insect pests and morphologic
factors of plant in various genotypes of cotton

GGMR GGV GGL NHOM | NHOV | NOHL LOH WE(A) | WEN) | J(A) | JN) | T(A)
GGMR Pearson Correlation
Sig. (2-tailed)
N 45
GGV Pearson Correlation A33(*%)
Sig. (2-tailed) 003
N 45 45
GGL Pearson Correlation 656(*F*) | .400(**)
Sig. (2-tailed) .000 .006
N 45 45 45
NHOM Pearson Correlation 287 189 | .461(*%)
Sig. (2-tailed) 0356 214 .001
N 45 45 45 45
NHOV Pearson Correlation 5050c%) | .483(**) | .396(**%) .689(**)
Sig. (2-tailed) .000 .001 .007 .000
N 45 45 45 45 45
NOHL Pearson Correlation 313(%) 287 364(%) 316(%) | .372(%)
Sig. (2-tailed) 036 0356 014 .035 012
N 45 45 45 45 45 45
LOH Pearson Correlation -.082 -.078 080 279 180 383(*%)
Sig. (2-tailed) 591 612 602 064 237 .009
N 45 45 45 45 45 45 45
WEF(A) Pearson Correlation - 118 -.002 -.098 381(*%) 221 -032 | .392(*%)
Sig. (2-tailed) 441 987 .520 010 144 .833 .008
N 45 45 45 45 45 45 45 45
WE(N)  Pearson Correlation -.001 -.007 031 .098 057 207 | 381(**) | .431(%%)
Sig. (2-tailed) 995 964 839 522 12 172 .010 .003
N 45 45 45 45 45 45 45 45 45
J(A) Pearson Correlation -050 | .448(%%) | 321(%) 277 051 207 023 -152 074
Sig. (2-tailed) 745 .002 031 .065 740 172 .880 320 .630
N 45 45 45 45 45 45 45 45 45 45
JIN) Pearson Correlation -226 -010 -129 -114 -.160 082 -202 -136 008 | .310(%)
Sig. (2-tailed) 135 948 398 457 294 593 184 375 958 .038
N 45 45 45 45 45 45 45 45 45 45 45
T(A) Pearson Correlation -.023 -.076 -240 -117 -.068 077 -.007 .099 -.079 -238 | .148
Sig. (2-tailed) 882 620 112 445 659 616 961 516 .607 A16 | 332
N 45 45 45 45 45 45 45 45 45 45 45 45

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

GGMR: Gossypol glands on midrib.
GGL: Gossypol glands on lamina.

NHOV: Number of hairs on vein,
LOH: Length of hair.

WF (N): Whitefly nymph

J (N): jassid nymph

GGV: Gossypol glands on vein.

NHOM: Number of hairs on midrib.
NOHL: Number of hairs on lamina.
WEF (A): Whitefly adult
J (A): Jassid adult
T (A): Thrips adult
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As correlation of thrips adults with plants morphological
factors is concern it had negative and week correlation
with gossypol glands on midrib (-0.023), with gossypol
glands on vein (-0.076 ) and also with gossypol glad on
lamina(-0.240).Thrips adults ha d negative but w eek
correlation with number of hair on midrib (-0.117), with
number of hair on vein (-0.068) while it had positive but
week correlation with number of hair on lamina (0.077).
Thrips adults had week but negative correlation (-0.007)
with length of hair.

Discussion

Whitefly adult population was ne gatively corr elated
with gossypol glands on midrib and vein. These results
are not i nc onformity w ith Raza et al. (2000) w ho
reported the positive correlation between whitefly adult
and gossypol glands on midrib and vein. Whitefly adult
had negative ¢ orrelation w ith g ossypol g lands on
lamina. Whitefly a dults ha d positive c orrelation with
number of ha irsonm idr ibt hese results are in
conformity w ith A hmad ( 1980), C hue t al. (1999),
Mansoor-ul-Hassan et al. (1999), Soomoro et al. (2000)
and Aslam et al. (2001). They reported that hair density
on midrib ispos itively c orrelated with whitefly
population. While these results are in contradiction with
results of Raza etal. (2000) who showed the negative
correlation of popul ation of w hitefly a dults w ith hair
density on midrib. W hiteflya dultha dpos itive
correlation with hair density onv ein. T hisr esulti s
similar with that of A slametal. (2001). T hey a Iso
reported the positive correlation between whitefly adults
and hair density on vein. W hitefly a dults had ne gative
correlation with number of hairs on 1 amina. This result
is in contradiction with A hmad (1980) w ho c oncluded
that hair density on lamina contributes susceptibility to
whitefly popul ation. T his result also in contrast w ith
Aslametal. (2001) w ho r eported positive correlation
between num ber of hairs on | amina and whitefly. But
these results are in conformity with Raza et al. (2000)
who also reported negative correlation of whitefly adult
and hair density on lamina.

Whitefly nymph had negative correlation with gossypol
glands on midrib and vein. These results are against the
findings on A hmad (1980) and Raza et al. (2000) who
find that whitefly nymph had positive c orrelation with
gossypol glands on midrib and vein. W hitefly ny mphs
were ¢ orrelated pos itively w ith g ossypol g lands on
lamina. W hitefly nymph had positive correlation with
hair de nsity on m idrib, vein and 1 amina. T hese results
are in conformity with Ahmad (1980), Chu et al. (1999),

Mansoor-ul-Hassan et al. (1999)and Aslamet al .
(2001). All these f ind pos itive c orrelation be tween
whitefly and ha ir de nsity in mid rib, v ein and |1 amina
while against the results of Raza et al. (2000) who find
the negative c orrelation of w hitefly ny mph with hair
density on m idrib a nd | amina. W hitefly ny mph had
positive c orrelation with length of hair. Results are in
agreements with Ahmad (190), Aslam et al. (2001) and
Bashir et al. (2001). Who showed that whitefly nymph
had positive correlation with length of hair.

Jassid adults had negative correlation with gossypol
glands on midrib. This result is in contradiction with Ali
et al. (1995) who reported that gossypol gland on midrib
are not important for jassid. Jassid a dults had positive
correlation w ith g ossypol g lands on v ein and lamina.
These results are contradiction with Raza et al. (2000)
who reported that jassid adults are negatively correlated
with g ossypol g lands on 1 amina a nd v ein. B ut these
results similar with that of Alietal. (1995) who find
positive corr elation between them. Jassid adults ha d
positive correlation with number of hairs on midrib, vein
and lamina. Theser esults ar ei n contradiction with
Ahmad (1980), Hussain (1984), Ali et al. (1995), Abro
etal. (1996), Mansoor-ul-Hassan et al. (1999), Raza et
al. (2000) Aslam et al. (2001) and Ahmad et al. (2004).
They all reported negative corr elation between jassid
adults and hair density on m idrib, v ein a nd | amina.
These results are also in contradiction with Ali and
Saeed (1999) who reported negative correlation of jassid
adults w ith ha ir de nsity on m idrib, vein and lamina.
Jassid adults had positive correlation with length of hair.
This result is in ¢ ontradiction w ith t he f indings of
Ahmad (1980), Hussain (1984) and Aslam et al. (2001),
who find that length of hair is negatively correlated with
population of jassid adult. This result is also against the
results of Ahmad et al. (2004) and Ali et al. (1995) who
reported that length of hair ha snoe ffectonj assid
population.

Jassid ny mph ha d negative c orrelation with gossypol
glands on m idrib, vein and lamina. These results are in
contradiction with Alie ta I. (1995) who reported
positive correlation between jassid and gossypol glands
on v ein. T hrips a dults ha d ne gative correlation with
gossypol glands on midrib, vein a nd 1 amina. T hese
results a re i n a greement w ith Arifetal. (2004) who
reported that gossypol glands on m idrib and vein have
negative correlation with thrips population. While these
results are in contrast with the r esults of R aza et al.
(2000) who reported positive correlation between thrips
adults population and gossypol glands on m idrib, v ein
and 1 amina. T hrips ha d ne gative ¢ orrelation with hair
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density on midrib and vein. Results are in contradiction
with the results of Ali et al. (1995), Aslam et al. (2001),
who reported positive correlation between thrips adults
population and hair density on m idrib and vein. T hese
results are also against the findings of Arif et al. (2004)
who find that hair de nsity on m idrib and v ein had no
significant correlation w ith t hrips a dult popul ation.
Thrips popul ationi s ne gatively c orrelated w ith t he
length of hair on leaf. This result is against the findings
of Ali et al. (1995) who find that thrips population is not
effected by length of hair. This result is in contradiction
with the results of Aslam et al. (2001) who reported the
positive c orrelation be tween | ength of hair and thrips
population. While this result is in line with findings of
Arifet al. (2004) who find that t hrips popul ationi s
negatively correlated with length on hair.

Conclusion of results and discussion is:

e Gossypol glands ha vene gative ef fecton
population of w hitefly adults, w hitefly ny mphs
and jassid nymphs and thrips adults while it has
positive effect on jassid adults population.

e Hairiness has positive effect on whitefly adults,
whitefly ny mphs a nd j assid adults population
while it ha s ne gative ef fect on jassid nymphs
and thrips adults population.

e Effect of | ength of ha iri spos itiveon the
population of w hitefly adults, w hitefly ny mphs
and jassid adults while it has negative effect on
population of jassid nymphs and thrips adults.

Itcan also be conc luded that sucking insect pests
population might be influence by num ber of ot her
factors; these f actors can be phy sico-morphological,
climatic, environmental or bi ochemical. These f actors
may ha ve som e pos itive or ne gative correlation in
combination w ith s ucking i nsect pe sts popul ation. Or
they may also influence the population of sucking insect
pests in auto correlation.
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