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ABSTRACT
The relationship between three infestation parameters of canc stalks representing the different sugar-canc

plantations eapplicd to milling factorics in Middic and Upper Egypt on onc hand and the standard sugar
quality and sugar yicld paramcters applicd in these factories were investigated. Inlestation parameters were:
infested stalks (1IS%) percentage, infested joints (%) percentage and holes/stalk (H/S) mean number. Sugar
quality and sugar yicld parameters corrclated with these infestation parameters were: juice Brix, juice purity,
Pol.% and sugar yicld. According to plantation, IS% ranged 73-89% with a mcan of 78%, 1J% varied from
10% 1o 18% with a mean of 15% and H/S ranged 3.35- 5.39 with a mcan of 4.36. On the average, C.
agamemnon inlcestation decreased juice Brix, purity and Pol% by 4.42%, 2.29% and 6.14%, respectively.
Infestation decreased sugar yield by 4.16- 12.79% with a mean ol 8.2%. Sugar quality and yicld paramcters
were ncgatively correlated to infestation parameters but none of them was significantly related to %IS while
1% was signilicantly related to juice Brix, polarity and sugar yicld %. H/S was signilicantly rclated to juice
Brix and Pol% but insignilicantly rclated to juice purity and % sugar yicld. Thus 1J% scemed to be a reliable
and acceptable parameter for determining the clfect of C. agamemnon infestation on sugar quality and sugar

yicld. The simple regression values refer that a unit increase in % decreases the sugar yield% by 0.04%.
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1. INTRODUCTION

Egypt plants both sugar-canc (Saccharum
officinarum L.) and sugar-beet (Beta vulgaris L)
crops o produce sugar. Sugar-canc is cultivated in
Middle and Upper Egypt while sugar-beet
plantations mostly occur in the Nile-Delta region. In
Egypt, the annual arca cultivated with sugar-canc
exceeds 300 thousand feddans and that ol sugar-bect
amounts about 150 feddans. The total production of
cancs is approximately 15 million tons (with an
average ol 50 tons/ feddan) which yield above onc
million tons of sugar annually. Farmer’s nct gain is
estimated at approximaicly $US 210/feddan of
sugar-canc and $US 90/fcddan of sugar-beet
(Anonymous,2001).

In Egypt, sugar-canc plantations arc subjected to
infestation with a varicty of scrious inscct pests, the
most prominent of which is the “Lessers” or

“Purplc-lined”  stem  borer, Chilo agamemnon
Bles.(Lepidoptera:  Pyralidac)  which  causes
considcrable damage and yield losses (El-Sheril,
1962 & 1965; Isa, 1979 and Mahmoud, 2000).
Scveral authors contributed to the cconomic
importance ol C. agamemnon and described its
infestation symptloms and type of damage 10 sugar-
canc plants (Embaby,1996 and Tohamy, 1999). In
bricl, the 1Y 1o the 3" larval instars feed on the
unfuried central leaves of the young shoots which
become decayed and turn into soft dark-brown
masscs thus causing the appearance of characieristic
dcad-hcarts. Dcstruction of the growing points
stimulates the lower buds to {orm tillers that give
short and thin canes poor in sugar conlent. When
attacking maturc cancs, the 4" and 5" larval instars
probe into the stalks and fced on the epidermis of
the internodes then bore into them ring-shaped



scmi-circular or circular tunncls filled with frass at
or slightly far from the stem joints. Such griddling
causcs, breakage of stalks before or at harvest time.
Larvace also hore pale-brown longitudinal tunncls
along the whole stem. These tunncels atlain a red-
carmine colour as a result of sccondary inlection
with certain bacteria,

This investigation contributes to the knowledge on
correlating three inlestation parameters of the cane
stalks  representing  the  dilferent  sugar-canc
plantations supplicd 1o the milling factories in
Middle and Upper Egypt with the standard sugar
quality and sugar yicld paramciers applicd in these
factorics.

2. MATERIALS AND METHODS

2.1. Source of samples

Egypt operales cight [actorics for milling sugar-
cane scattered along the Nile-valley. Four of those
factorics were sclected for sampling cancs and
conducting chemical analyscs. Sclccted factorics arce
located at Abo-Qurqgas (Minia Governorale, Girga
(Sohag Governorate) and  Nagaa-Hamadi and
Dishna (Quena Governorate) 267, 502, 533 and 578
kilometers south of Cairo, respectively. Abo-Qurqas
factory represented Middle Egypt while the other
three factorics represented  Upper  Egypt.  All
sampled cancs belonged to GT.54/C-9 commercial
cultivar and wcere taken (rom the harvest
plantations representing plant cane, 1%, 2", 3™ and
4" ratoons. Sampling cancs and chemical analyses
were practiced within one month about the middie
of the milling scason which extends from carly
December until Jate May (one factory/ wecek
between mid-February and mid-March).
2.2. Sampling

As a common praclice, sugar-canc growers
transport harvested canes (o the factories in lorrics
or tractor-trailed trailers.  Every  consignment
consists of cancs representing a specific plantation
(e.g., plant cane, 1" ratoon, 2" ratoon...ctc). For
cevery selected factory, five consignments [rom cach
of the five considered cance plantations ( plant canc,
1 ratoon, 2" ratoon, 3™ ratoon and 4" ratoon) were
randomly choscn immediately upon dclivery. A
random sample of 50 canes was taken from cvery
consignment . Thus, cach specilic plantation at cach
specific factory was represented by 250 canes that
were carclully inspected for C.  agamemnon
infestation then classificd as infested and sound
(uninfected) to work out the percentage of infested
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staltks (IS?). A quantity of stalks weighing 20 Kg.
was randomly taken from the scparated infested
cancs, peeled off, washed thoroughly with water
then re-examined to count the number of infested
joints and holes and, hence, delesmine  the
percentage of infested joints (11%) and- the mcean
number of holes/stalk (H/S). 1S%, 13% and H/S were
the infestation paramelers used 10 relate infestation
with C. agamemnon o sugar qualily and sugar yicld
parameters. After inspection, the same quantity of
infested stalks (20Kg.) was transferred for milling,
As a cheek, a second quantity of stalks weighing 10
Kg. was randomly taken from the separated sound
stalks, pecled off, washed thoroughly with water
then transterred for milling.
2.3. Juice analyses

According to the standard techniques described
by Mcade and Chen (1977), infested (20Kg.) and
sound (10Kg.) stalk samples were separately milled
in an clectric sample pilot mill to extract row juice
which was then screened and mixed. thoroughly.
Onc liter of the screened juice was taken into a glass
jar of suitable size. The juice was then subjected to
the standard chemical analyses commonly practiced
in sugar [actorics to determine the lolewing  juice-
quality paramecters:  Brix (% total solids in juice),
purity and Pol% (sucrose in juice). The extracted
recovery sugar percentage. was calculated accorting
to Hcebert (1973). Data collected from the four
selected  factorics for cach of the considered
infestation, sugar quality and sugar yicld paramcters
were summed together and their means worked out
for cvery plantation.
2.4. Statistical analysis

The mcans ol infestation  paramclers
(independent variables) were plotted against those
ol sugar quality and sugar yicld paramcters
(dcpendent variables) then the simple correlation (r)
and simple regression (b) coclficients for the elfect
of C. agamemnon infeslation on sugar quality and
sugar yicld were calculated according to Steel and
Torric (1980).

3. RESULTS AND DISCUSSION
The means of infestation parameters as:well as
sugar quality and sugar yield parameters for the
diffcrent sugar-cane plantations are shown in Table
(1). The simple correlation and simple regression
cocfficients  for the rclationships  between C.
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agamemnon infestation sugar quality and sugar
yicld parameters together with their signilicance

cane and the lowest on the 3" ratoon. %13 varied
from 16% on the 3" ratoon to 18% on the 2"

Table (1):Infestation, sugar quality and sugar yield parameters for different sugar-cane plant@ldns.

PLANTATION
PARAMETER Plant 17 2" 37 4 MEAN
cane ratoon ratoon ratoon ratoon
Infestation:
% 1S 88.75 76.28 77.08 73.24 75.42 78.15
% lj 17.36 16.64 18.29 10.12 12,92 15.07
H/S 3.96 5.39 4,63 3.53 4,28 4,36
Sugar quality:
Juice Brix:
Sound canes 21.97 21.20 20.86 20.93 21.61 21.31
Infested canes 21.16 19.60 19.63 20.74 20.82 20.39
% decrease 3.69 7.55 5.90 091 3.66 4.3%
Juice purity:
Sound cancs 88.14 81.58 82.29 82.95 82.26 82.61
Infested canes 80.32 79.50 80.97 81.40 80.00 80.72
% decrease 3.39 2.55 1.60 1.86 032 2.29
Pol%:
Sound cancs 14.70 3.96 13.82 14.02 14.28 14.16
Infested canes 13.72 12.58 12.76 13.66 13.74 13.29
| % decrease 6.67 9.89 7.67 2.57 3.78 6.14
% sugar yield:
Sound cancs 12.03 11.18 11.15 11.41 11.54 11.46
Infested canes 10.18 9.75 10.08 10.90 11.06 10.52
% decrease 10.14 12.79 9.60 4.47 4.16 §.20

9%018: % infested stalks ,

Table (2): Simple correlation (r) and simple regression
(b} coctficients for the relationships between
infestation parameters (x) and sugar quality and
sugar yield paramecters (y) for different sugar-
cane plantations.

Sugar quality and Infestation parameters (x)
sugar yicld %18 %1 H/S
parameters (y) (x1) (x2) (x3)
Sugar quality:
Juice Brix (1) r -0.07 -0.78* 0.97**
b -0.90 -0.07 -0.01
Juice purity (v2) r -0.69 -0.44 -0.04
b -0.13 -(1.38 -0.93
Pol% (y3) r -0.29 -0.86* -).86*
b -0.58 -(0.03 -0.03
Sugar yield (y9) r -0.43 -0.83* -0.73
b -0.39 -0.04 -0.10

%I18: % infested stalks %11 % infesled joints
r: Simple correlation cocllicient
*Significant

H/S: Mean no. Of holes/stalk
h: Simple regression cocfficient

“*Highiy significant
levels are presented in Table (2). Data in
Tables(1&2) emphasize the pronounced pest cllcct
on sugar-canc plantations. %!IS ranged 73-89, with a
mean of 78%. The highest % IS occurred on plant
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%017 %0 infested joints,

11/S: Mean no. ol holes/stalk

ratoon, with a mcan of 15%. Thc mcan number of
holes / stalk (H/S) reached a maximum of 5.39 on
the 1Y ratoon and a minimum of 3.53 on the 3™
ratoon, with a mcan of 4.36. Discrepancy of the
arrangement  order of the different  sugar-canc
plantations according to infestation parameters
made comparison between them, with respect to
inlestation susceptibility with C. agamemnon, more
or less diflicult. However, the simple correlation
and simple regression  cocfficients  for  the
relationship  between  infestation  parameters  and
sugar yicld were negatively insignificant for both
%I1S and H/S but significantly ncgative at 0.05 level
for %1J. Thus, bascd on % 1J values, the 2™ ratoon
and plant-canc plantations were the most susceptibic
(18.3% & 17.4%, respeclively) while the 1 ratoon
plantations were slightly less susceptible. (16.6%)
and both the 4" and the 3™ ratoons were the least
susceptible (12.9% & 10.1%, respectively).

As scen in Table (1), the different sugar quality
values parameters and the percentages of dacrease
in them differed from onc plantation to another.
Juice Brix ranged 19.60 -21.16, with a mecan of



20.39 for infested cancs and 20.86-21.97, with a
mcan of 21.31 for sound cancs. Juice purily varied
from 79.50 to 81.40, with a mcan of 80.72 for
infested canes compared 1o 81.58 - 88.14, with a
mean of 82.61{or sound cancs. Pol% range was
12.58 - 13.74, with a mcan of 13.29 for infested
cancs and 13.82 - 14,70, with a mcan of 14.16 for

sound ones. These values  indicate that C.
agamemnon infestation decreased juice Brix, purity
and Pol% by an average of 4.32%, 2.29% and
6.14%, respectively. Infestation lurther affected the
% sugar yicld which ranged 11.15-12.03%, with a
mean of 11.46% and dropped to 9.75-11.06%, with
a mean of 10.52% for sound and infested canes thus
decreasing sugar yicld by 4.16-12.79%, with a mean
of 8.20% according to plantation.

Table (2) relers that, gencrally speaking, sugar
quality and yicld paramcters were negatively
corrclated to the three considered infestation
paramcters.  Howcever, nonc  of the lormer
paramcters was  significantly corrclated 1o %IS.
Corrclation coctlicients for the relationship between
1J%on one hand and juice Brix, % polarity and %
sugar yicld on the other were statistically
significant. The number of holes/staik (H/S) was
highly significantly related 1o juice  Brix,
signilicantly related to Pol% but insignificantly
related to cither juice purity or %sugar yicld. These
results  suggest that 1S% scems o be an
unacceptable parameter for determining the elfect of
C. agamemnon infcstation on  sugar vyicld.
Mecanwhile, % proved to be a reliable and
significant parameter for the same purpose. H/S is a
more or less debatable parameter for determining
the cifect of infestation on sugar yield as il
significantly or highly significantly aticcled some of
the juice paramcters but its influecnce on % sugar
yicld was insignilicant. According to regression
values, an average increase of 1% in % decreases
the % sugar yicld by 0.04%.
~ The above results seem to coincide with the
findings of the previous investigators in Egypt. Kira
and El-Sherif (1973) cstimated that an increase ol
1% dead tops reflects a loss of 0.65-0.67% in sugar
yield. Khedr (1981) claimed that the average loss in
sugar yicld duc to C. agamemnon infcslation is
15.16%. Embaby (1996) flound that a mcan of
13.42% infested joints caused 3.55% loss in sugar
yicld, Hc added that joint inlestation reflected
obvious decreases in juice Pol% (sucrose % in juice)
and purity and increased reduced sugars and libers.
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Tohamy (1999) genceralized that an ihcrease of
infestation with C. agamemnon reduces the weight
of canes , juice Brix and sucrosc. In contradiction
with the above-mentioned  findings  Abu-Dooh
(1980) and Soliman et al (1987) feported
insignilicant rclationships between the pereentage of
bored joints, pereentage of infested canes: or the
number of larvac on onc hand and the milled: juice
Brix, sucrose, glucose or total  soluble
solids”T.S.8."values on the other hand.  Similar
studics on other specics of Chilo ( C.infuscatellus,
C. tumidicostalis and C.auricilius) in India and
Taiwan revealed that sugar recovery percentiige was
higher in uninfcsted than infested cancs and that
infestation reduced juice Brix, Pol ol sucrose and
glucosc as well as  commercial  canc  sugar
"C.C.S"(Chang &Wang,1995; Gupta & Singh, 1997
and Maninder-Shenhmar el al., 1998).
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