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cotton and rate of infestation in the subsequent year
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Abstract

The experiments were carried out during the cotton seasons of 2011 and 2012 in Sakha Agricultural
Research Station, Kafr EI-Sheikh Governorate to evaluate the effect of six cotton varieties and genotypes on
percentage of natural mortality of diapaused larvae of pink bollworm, Pectinophora gossypiella (Saund.).
Results during the five inspection dates (November, December, January, February and March) of both seasons
of 2011 and 2012 were estimated. The percent reduction of diapaused pink bollworm larvae increased when the
inspection date to be late of all six cotton varieties and genotypes. Also, the highest means of percent reduction
were recorded in the Giza 86 x 10/229 and Giza 86 in the two seasons, while the lowest means percent reduction
were recorded in the Giza 94 and Pima 56 x Giza 77. The differences of means percent reduction may be due to
the differences of gossypol % in wall and wall thickness of green boll. The data over both seasons of PBW
percent reduction were (29.17, 23.97, 23.52, 22.93, 20.97 and 17.51%) for Giza 86 x 10/229, Giza 86, Giza 92,
Giza 88, Pima S6 x Giza 77 and Giza 94, respectively. The combined data over both seasons of gossypol % in
green boll wall were (1.74, 1.15, 1.43, 1.77, 1.32 and 0.90%) and those of green boll's of wall thickness were
(3.04, 2.79, 2.06, 2.76, 2.37 and 2.82 mm) for the six cotton varieties and genotypes, respectively. There were
highly significant differences between data from the cotton varieties and genotypes in every character were

studied.
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Introduction

Pink  bollworm  Pectinophora  gossypiella
(Saund.) (Lepidoptera: Gelechiidae) is a well known
pest of cotton in many countries, where it also
attacks other cultivated crops. Pink bollworm is a
major and serious cotton pest and it causes serious
losses of both quantity and quality of lint and seeds.
The diapaused pink bollworm larvae in the cotton
bolls at the end of cotton season are considered the
main source of infestation the cotton plants during
next seasons. Hussain and Kostandy (2002) found a
positive correlation between the average numbers of
pink bollworm larvae in green cotton bolls at the end
of the cotton season and the average numbers of
moths emerged from diapaused larvae in the
following spring. Integrated pest management (IPM)
included the cultivation of the insect resistant cotton
varieties, could reduce the application of chemical
pesticides, which may be detrimental to the
beneficial insects and the environment. Baloch et al.
(1982) and El-Mezayyen (2004) found certain cotton
varieties are more resistant than other cotton
varieties. Objective of this work was to study the
effect of six cotton varieties and genotypes on natural
mortality percentage of diapaused larvae of pink
bollworm, which reduce correspondently early
infestation of cotton receptors in the next year.

Materials and methods
Close and infested cotton bolls were collected at
the end of two tested experimental seasons, 2011 and

2012. These infested cotton bolls were taken from six
cotton varieties (Giza 86, Pima S6 x Giza 77, Giza
94, Giza 88, Giza 92 and Giza 86 x 10/229) which
were planted at Sakha Agric. Research Station, Kafr
El-Sheikh, Egypt. The plants received normal
agricultural practices and recommended insecticides,
for bollworms and cotton leafworm according to the
recommendations of the Egyptian Ministry of Agric.
Infested cotton bolls by pink bollworm (diapaused
larvae) were left in open place in the field from
October 1% until first of March to be exposed to
natural enemies and weather factors. Samples of
dried infested bolls by PBW (diapaused larvae) were
prepared (100 bolls/replicate), 15 replicates for each
cotton variety and genotype. Three inspections or
samples of each cotton variety were picked at the
first week of November, December, January,
February and March and kept in tightly closed
polyethylene bags, then dissected and examined in
the laboratory of Plant Protection Research Institute
at Sakha, Kafr EI-Sheikh, for determining the
number of surviving and dead larvae of PBW. Also,
the developed pupae were counted in each replicate.
Effect of each cotton variety and genotype was
evaluated according to the effectiveness in reducing
the number of surviving pink bollworm larvae

% Reduction =

No.of dead larvae
Total No.of larvae (surviving and dead larvae)

So, cotton yield g/m? of each variety and genotype
was weighed. 40 samples for estimating gossypol
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percentage in green bolls wall were done in the
chemical laboratory of Chemical Research
Department, Cotton Research Institute at Giza. The
actual measurement of boll wall thickness in
millimeters was done as the distance across the
fertile lemma and palea at the widest point [IRRI
Stand, 1996]. The statistical analysis was conducted
using the software programme MSTATC.

Results and Discussion

Monthly percent reduction of diapaused larvae of
PBW:

Inspection of 2011 season:

Data in Table (1) show the means of percent
reduction of PBW larvae per 100 bolls of 6 cotton
varieties and genotypes throughout five inspections
of five months (Nov., Dec., Jan., Feb. and Mar.) in
2011 season. Reduction percentage were (0.0, 18.1,
25.0, 31.8 and 33.3%), (8.3, 13.3, 21.0, 27.5 and
32.3%), (3.8, 19.2, 20.0, 23.5 and 25.0%), (0.0, 15.7,
25.0, 30.4 and 39.3%), (7.1, 15.7, 21.7, 29.1 and
37.5%) and (0.0, 25.0, 35.8, 35.4 and 39.2%) in five
inspection dates, for G.86, Pima S6 x G.77, G.94,
G.88, G.92 and G.86 x 10/229, respectively. General
means of percent reduction were (21.64, 20.48,

18.30, 22.06, 22.22 and 27.08%) for the same
varieties and genotypes, respectively. The highest
average mean of percent reduction during this season
was estimated in G.86 x 10/229 and G.92 (27.08 and
22.22%), respectively. While the lowest was in G.94
and Pima S6 x G.77 (18.30 and 20.48%),
respectively, in the same season.

Inspection of 2012 season:

Data in Table (2), show the means of percent
reduction of PBW larvae per 100 bolls of the same
cotton varieties and genotypes throughout the same
five inspections. Reduction percentage were (8.3,
22.2, 24.0, 35.3 and 41.7%), (2.4, 13.2, 20.0, 30.0
and 41.7%), (8.5, 10.7, 16.1, 23.3 and 25.0%), (1.7,
20.5, 22.6, 33.3 and 40.9%), (16.0, 16.7, 21.4, 33.3
and 36.7%) and (20.7, 31.5, 33.3, 27.3 and 37.5%) in
five inspection dates, for the same varieties and
genotypes of cotton, respectively. The overall means
of percent reduction were (26.30, 21.46, 16.72,
23.80, 24.82 and 31.26%), for these above varieties
and genotypes of cotton, respectively. The highest
average mean of percent reduction during this season
was estimated in G.86 x 10/229 and G.86 (31.26 and
26.30%, respectively). While the lowest was in Pima
S6 x G.77 and G.94 (21.46 and 16.72%,
respectively), in same season.

Table 1. Monthly percent reduction of diapaused larvae of pink bollworm, P. gossypiella in 6 varieties and
genotypes cotton bolls in 2011 season at Sakha, Kafr EI-Sheikh Governorate.

Cotton varieties and Months Mean reduction%
genotypes Nov. Dec. Jan. Feb. Mar.
G.86 0.0 18.1 25.0 318 333 2164
Pima S6 x G.77 8.3 133 210 275 323 20.48
G.9% 3.8 19.2 20.0 235 25.0 18.30
G. 88 0.0 15.7 25.0 304 39.2 22.06
G.92 7.1 15.7 21.7 29.1 375 22.22
(G.86 x 10/229 0 25.0 358 354 39.2 27.08

Table 2. Monthly percent reduction of diapaused larvae of P. gossypiella in 6 varieties and genotypes cotton
bolls in 2012 season at Sakha Kafr EI-Sheikh Governorate.

Cotton varieties and Months Mean reduction%
genotypes Nov. Dec. Jan. Feb. Mar.
G.86 8.3 22.2 240 35.3 417 26.30
Pima S6 x G.77 24 13.2 20.0 30.0 417 21.46
G.9%4 8.5 10.7 16.1 233 25.0 16.72
G. 88 1.7 205 226 333 409 23.80
G.92 16.0 16.7 214 333 36.7 2482
G.86 x 10/229 26.7 315 33.3 273 375 31.26

Percent reduction from average data over both
seasons:

In both seasons 2011 and 2012, the reduction
percentages from average data in Table (3) were
(23.97, 20.97, 17.51, 22.93, 23.52 and 29.17%) for
G.86, Pima S6 x G.77, G.94, G.88, G.92 and G.86 x
10/229, respectively. The highest and lowest average
means of percent reduction from average data over
both seasons, were (29.17 and 23.97%) and (20.97

and 17.51%) for (G.86 x 10/229 and G.86) and (Pima
S6 x G.77 and G.94), respectively. Statistical
analysis of data in Table (4) showed the significant
differences between varieties and genotypes and non-
significant differences between years (1.562"%).
While, between varieties and years there was
significant differences.
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Infestation by PBW:
Inspection of 2011 season:

Results in Table (3) show the means of
infestation by PBW larvae per 100 bolls of 6 cotton
varieties and genotypes. Percentges of infestation
were (4.89, 6.33, 5.44, 6.44, 544 and 4.23%) for
G.86, Pima S6 x G.77, G.94, G.88, G.92 and G.86 x
10/229, respectively. The highest average mean of
infestation% during this season was estimated in
G.88 and Pima S6 x G.77 (644 and 6.33%,
respectively). While, the lowest was in G.86 X
10/229 and G.86 (4.23 and 4.89%, respectively).

Inspection of 2012 season:

The data presented in Table (3) indicated that the
means of infestation % by PBW larvae in 2012
season, were (5.57, 6.07,6.57, 7.21, 7.21 and 3.93%)
for same varieties and genotypes, respectively. The
highest average mean of infestation % during this
season was estimated in G.88 and G.92 (7.21 and
7.21%, respectively). While, the lowest was in G.86
x 10/229 and G.86 (3.93 and 5.57%, respectively).

Percentages of infestation from mean data over
both seasons:

In both seasons (2011 and 2012), data in Table (3)
showed the percentage of infestation from mean data
were (5.23, 6.20, 6.00, 6.82, 6.32 and 4.08%). The
highest and lowest average means of infestation %
from mean data over both seasons (6.82 and 6.32%)
and (4.08 and 5.23%) for (G.88 and G.92) and (G.86 x
10/229 and G.88), respectively.

Data in Table (4) showed that the differences
between means of infestation of varieties were
significant. It was, also, significant between years, and
between varieties and years. Statistical analysis of data
in Table (5) showed non-significantly negative
correlation between percent reduction and infestation
%. Hussain and Kostandy (2002) found a positive
correlation between the average numbers of pink
bollworm in green cotton bolls at the end of the cotton
season and the average number of moths emerged
from diapaused larvae in the following spring. In this
respect, Shawer (2000) and EI-Mezayyen (2004)
indicated that G.45 (late bloomer variety) were the
highestmost susceptible variety, while G.89 (early
bloomer variety) was the highest resistant one to
PBW, while Al-Ameer et al. (2010) found
karshensky2 and G.70 (late bloomer) were more
susceptible varieties and genotypes, while (Pima S6 x
G.89) and Seuvin (early bloomer variety) were the
highest resistant during 2007 and 2008 seasons at Kafr
EI-Sheikh region.

Gossypol concentration in green boll wall:
Inspection 2011 season:

Results in Table (3) show the means of gossypol%
in green boll wall of 6 varieties and genotypes of
cotton were (1.78, 1.33, 0.88, 1.16, 1.44 and 1.75%)
for G.86, Prima 56 x ¢.77,G.94, G.88, G.92 and G.86

x 10/229, respectively. The highest average mean of
gossypol % during 2011 season was estimated in G.86
and G.86 x 10/229 (1.78 and 1.75%), respectively.
While, the lowest was in G.94 and G.88 (0.88 and
1.16%), respectively in same season.

Inspection 2012 season:

The data presented in Table (3) indicated that the
means of gossypol % in green boll wall in 2012 season,
were (1.76,1.31,0.93,1.15, 1.43 and 1.74%) for same
varieties and genotypes of cotton, respectively. The
highest average mean of gossypol % during this season
was estimated in G.86 and G.86 x 10/229 (1.76 and
1.74%), respectively. While, the lowest was in G. 94
and G.88 (0.93 and 1.15%), respectively.

Gossypol% from mean data over both seasons:

In both seasons (2011 and 2012) the
gossypol % from mean data were (1.77, 1.32, 0.90,
1.15, 1.43 and 1.74%). The highest and lowest
average means of gossypol % from mean data over
both seasons, (1.77 and 1.74%) and (0.90 and 1.15%)
from (G.86 and G.86 x 10/229) and (G.94 and G.88),
respectively. Previous results in percent reduction,
infestation % and gossypol % showed that the
highest varieties and genotypes of gossypol % bolls
cotton wall was lowest in infestation% by PBW
larvae and highest percent reduction of diapause
larvae of PBW. While the lowest varieties and
genotypes of gossypol % boll wall cotton was
highest infestation% and lowest percent reduction.

Results in Table (4) showed significant differences
between varieties, but it was no significant between
years and also between (varieties and years) was
(0.001M%). Data in Table (5) showed non-significant
negative correlation between infestation% and
concentration of gossypol, but, it was non-significant
positive between percent reduction and gossypol %.
These results agree with Al-Ameer et al. (2010) who
found the value of correlation between concentration
of gossypol and insect infestation was no significantly
negative. Also, Abou-Tour (1989) showed that the
correlation was negative and significant between
resistance to bollworms infestation and number of
glands/cm® of boll and total gossypol contents.
According to Bottger (1964), gossypol is toxic to
cotton bollworms, further more Shaver and Lukefahr
(1969) showed the effect of gossypol (concentration)
on bollworms and budworms. Also, Vilkova (1989)
reported that even though high gossypol lines had
weight when compared to those on low gossypol lines,
the larvae from the high gossypol lines that survived
had a higher pupal weight because of their apparent
resistance to gossypol, but fecundity of these survivors
was significantly reduced. Also, Abd El-Hamid and
Helw (1973) and Meisner et al. (1977) suggested that
gossypol content may be one of the factors associated
with resistance to cotton leaf worm, so these
genotypes can be used as a stock in breeding programs
or using in the direct and general agriculture.
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Table 3. Mean performance of varieties and genotypes of cotton under two successive years and their combined data for six traits.

Percent reduction Infestation% Weight of bolls (g) Boll wall thickness (mm) Gossypol% Yield (9)

2011 2012 Mean 2011 2012 Mean 2011 2012 Mean 2011 2012 Mean 2011 2012 Mean 2011 2012 Mean

G86 2164 2630 2397 4.89 5.57 523 1346 1381 1363 2.74 2.77 2.76 1.78 1.76 1.77 1280 825 1052.50

P)!rga7876 2048 2146 2097 6.33 6.07 6.20 1328 1366 1347 2.37 2.33 2.35 1.33 131 1.32 795 460  627.50

G.94 1830 1672 1751 544 6.57 6.00 1530 1559 1544 2.83 2.81 2.82 0.88 0.93 0.90 600 800  700.00
G.88 2206 2380 2293 6.44 7.21 6.82 1253 1287 1270 2.82 2.76 2.79 1.16 1.15 1.15 1080 675 877.50

G.92 2222 2482 2352 544 7.21 6.32 1407 1407 1407 2.08 2.04 2.06 1.44 1.43 1.43 910 910 910.00

O 2708 3126 2917 423 393 408 1751 1750 1750 301 306 304 175 174 174 1060 920 99000
?nrsg‘: 2196 2406 2301 546 609 577 1436 1458 1447 297 297 297 139 138 138 95416 765 85958
Bso[; 461  3.66 276 032 039 024 083 098 060 042 029 024 011 016 0.09 120.74 122.72 80.65
Table 4. Mean squares of years, varieties and genotypes of cotton and their interaction for six traits.
S.0.V. d.f Percent reduction Infestation% Weight of bolls (g)  Boll wall thickness Gossypol% Yield (g)

(mm)

Singl Comb 2011 2012 Comb 2011 2012 Comb 2011 2012 Comb 2011 2012 Comb 2011 2012 Comb 2011 2012 Comb
e

- * *
Y("';)rs 1 - - ase2 - - Y oma - . 00005 - - 00001 - . 3220562
Error -
o 4 - . 0616 - - 005 - - 053 - - 0035 - - 0008 - . 892083
Varietie 5 145 218* 111,535 122.562* 2.134* 4.605* 5,770 9.711% 8.502* 18164~ 1.055~ 1,093* 2.146* 0.360* 0.325* 0.684* 171552 5* 90600.0* 163701 2%
- *
(V) 5 - - 18016+ - - 099" om9 - - 0002 - - 0001 - . 984512
E(rg’r 10 20 6495 4085 5200 0033 0048 0040 0212 0298 0.255 0.054 0.026 0.040 0.004 0.008 0.006 44375 45841 45108

C.V. 10.87 8.78 990 332 358 347 321 374 349 78 538 6.70 476 627 557 6.98 8.85 7.81

*, ** significant at 0.05 and 0.01 levels of probability, respectively

Annals of Agric. Sci., Moshtohor, Vol. 51 (3) 2013.



Effect of Six Cotton Varieties and Genotypes on

-281-

Green boll wall thickness (mm)
Inspection of 2011 season:

Results in Table (3) show that the means of green
boll wall thickness of 6 varieties and genotypes of
cotton, were (2.74, 2.37, 2.83, 2.82, 2.08 and 3.01
mm) for G.86, Pima S6 x G.77, G.94, G.88, G.92 and
G.86 x 10/229, respectively. The highest average
means of green boll wall thickness during this season
were estimated in G.86 x 10/229 and G.94 (3.01 and
2.83 mm, respectively). While, the lowest was in
G.92 and Pima S6 x G.77 (2.08 and 2.37 mm,
respectively).

Inspection of 2012 season:

The data presented in Table (3) indicated that the
means of green boll wall thickness in 2012 season
were (2.77, 2.33, 2.81, 2.76, 2.04 and 3.06 mm) for
same varieties and genotypes of cotton, respectively.
The highest average means of green boll wall
thickness during this season were estimated in G.86 x
10/229 and G.94 (3.06 and 2.81 mm, respectively).
While, the lowest was the G.92 and Pima S6 x G.77
(2.04 and 2.33 mm, respectively).

Green boll wall thickness from mean data over
both seasons:

In both seasons (2011 and 2012), the green boll
wall thickness from mean data (Table 3) were (2.76,
2.37,2.82,2.79, 2.06 and 3.04 mm). The highest and
lowest average means of green boll wall thickness
from mean data over both seasons were (3.04 and
2.82 mm) and (2.06 and 2.37 mm) from (G.86 X
10/229 and G.94) and (G.92 and Pima S6 x G.77),
respectively. Results in Table (4) revealed that the
differences between varieties were significant, while
those were non significant between years and
between (varieties and years). Also, data in Table (5)
showed no significantly positive correlation between
percent reduction and green boll wall thickness, also,
it was positively no insignificant between infestation
% and green boll wall thickness.

Boll weight (g):
Inspection of 2011 season:

Results in Table (3) show the means of boll
weight of 6 varieties and genotypes of cotton were
(13.46, 13.28, 15.30, 12.53, 14.07 and 17.51 g) for
G.86, Pima S6 x G.77, G.94, G.88, G.92 and G.86 x
10/229, respectively. The highest means of boll
weight during this season were estimated in G.86 x
10/229 and G.94 (17.51 and 15.30 g, respectively).
While, the lowest were in G.88 and Pima S6 x G.77
(12.53 and 13.28 g, respectively).

Inspection of 2012 season:

The data presented in Table (3) indicated that the
means of boll weight in 2012 season, were (13.81,
13.66, 15.59, 12.87, 14.07 and 17.50 g) for some
varieties and genotypes of cotton, respectively. The
highest average of means of boll weight during this

season were estimated in G.86 x 10/229 and G.94
(17.50 and 15.59 @), respectively. While, the lowest
were in G.88 and Pima S6 x G.77 (12.87 and 13.66
g), respectively.

Boll weight from mean data over both seasons:

In both seasons (2011 and 2012 alltogether), the
boll weight from mean data (Table 3) were (13.63,
13.47,15.44,12.70, 14.07 and 17.50 g). The highest
and lowest average means of boll weight from mean
data over both seasons were (17.50 and 15.44 g) and
(12.70 and 13.47 g) for (G.86 x 10/229 and G.94)
and (G.88 and Pima S6 x G.77), respectively. The
results presented in Table (4) showed significant
differences between varieties, but those were no
significant between years, and between years and
varieties. Previous results in Table (5) showed
positive insignificant correlation between percent
reduction and boll weight, but it was negative
significant between infestation% and boll weight.
Probably, the heaviest bolls were more attractive to
the females insect to lay their eggs.

Yield/m? of cotton varieties and genotypes:
Inspection of 2011 season:

Results in Table (3) show the means of yield of 6
varieties and genotypes of cotton being (1280, 795,
600, 1080, 910 and 1060 g) for G.86, Pima S6 x G.77,
G.94, G.88, G.92 and G.86 10/229, respectively. The
highest average mean of yield during this season was
estimated in G.86 and G.88 (1280 and 1080 g,
respectively). While, the lowest was in G.94 and Pima
S6 x G.77 (600 and 795 g, respectively).

Inspection of 2012 season:

The data presented in Table (3) indicated that the
means of yield in 2012 season, were (825, 460, 800,
675, 910 and 920 g) for the same varieties and
genotypes cotton, respectively. The highest average
means of yield during this season were estimated in
G.86 x 10/229 and G.92 (920 and 910 g,
respectively). While, the lowest were in Pima S6 X
G.77 and G.88 (460 and 695 g, respectively).
Yield/m? of cotton varieties and genotypes from
mean data over both seasons:

In both seasons (2011 and 2012), the
yield/m? from combined data (Table 3) and Fig. (4)
were (1052.50, 627.50, 700.00, 877.50, 910.00 and
990.00 g/m?). The highest and lowest average means
of yield/m? from mean data over both seasons were
(1052.50 and 990.00 g/m?) and (627.50 and 700.00
g/m?) for (G.86 and G.86 x 10/229) and (Pima S6 x
G.77 and G.94), respectively. Data in Table (5)
showed positively significant correlation between
percent reduction and yield/m?, but, it was negatively
no significant between infestation% and yield/m?, but
Al-Ameer et al. (2010) found that the value of
correlation was negatively significant between
infestation and lint yield/m?. Somaa (2006) studied
the the effect of winter crops and their agricultural
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practices on infestation PBW in the next season, the
highest means of diapaused PBW larvae in cotton
bolls fall in the soil of mortality % were recorded in
the sugar beet and faba bean crops (63.8 and 62.4%,
respectively) with slight differences between each
other, and the lowest averages of mortality% were
recorded by the wheat and Egyptian clover crops

(37.8 and 33.4%, respectively), with slight difference
between them.

Cultivate to resistant cotton variety and genotype
to infestation of PBW in the season cotton (G.86 x
10/229 or G.86). And cultivate to the sugar beet or
faba bean after cotton crop to be the highest percent
reduction of infestation% of PBW in the next crop
cotton.

Table 5. The correlation coefficients values among all studied characters

. Percent o Weight of Boll wall 0 .
Traits reduction Infestation % Bolls (g)  thickness (mm) Gossypol % Yield (g)
Percent reduction -0.498 0.313 -0.61 0.675 0.840*
Infestation % -0.816* -0.108 -0.708 -0.512
Weight of bolls (g) 0.284 0.256 0.180
Boll wall thickness -0.493 -0.620
(mm)
Gossypol % 0.760
Yield (g)
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