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Edito-

Dear Readers

We would like to express our sincere gratitude for
your wonderful response to and acceptance of the
previous issues of our Journal. We also deeply ap-
preciate your valuable opinions and suggestions,
which have helped us continuously improve.

[t is our pleasure to present to you the ninth vol-
ume of the Merowe University of Technology /
Abdulatif Alhamad Journal. We remain fully
committed to continuing our efforts, ensuring that
we embrace development, innovation, and overall
improvement in both form and content.

As we place this new volume in your hands, we
encourage you to stay connected with the Journal.
We invite you to continue sharing the vital scien-
tific research and papers that address the needs of
pur society across all fields. We hope this issue
meets your expectations and proves to be a fulfill-
ing read.

Editorial Board
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Effect of Hargel, Jatropha aqueous extracts and Nitrogen

fertilization on Striga, growth and yield of Sorghum
Osman.Y. M.!; Dafalla A. D.%; Mukhtar, A. M.? and Elgilani A. A.1
1- Elobied Research Station1
2- Faculty of Agricultural Science, El Selaim, University of Dongola
*E-mail: mukhtarazizm@gmail.com

Abstract

The experiments were carried out during the both summer seasons of 2020/21 and
2021/22 under rain-fed conditions in sandy soil at Elobied Demonstrative Research Farm,
to evaluate the efficacy and selectivity of two herbicides Cycloxydim and imazethapyr
applied at three weeks after sowing (post-emergence) for grassy and broad-leaved weed
control in groundnut. Cycloxydim was applied at 0.950, 1.100 and 1.250, l/fed, while
imazethapyr was applied at 0.160, 0.180 and 0.200 l/fed. Some treatments of the two her-
bicides received one supplementary hand weeding at 4 weeks from application. Weeded
and un-weeded control treatments were included for comparison. In both summer seasons
Cycloxydim at rates 1.100 and 1.250 l/fed was very effective on control of gassy weeds
while Imazethapyr at rates 0.180 and 0.200 l/fed was very effective on control of broad-
leaved weeds. Statistical analysis pointed that, in both summer seasons all treatments of
the two herbicides significantly reduced weed ground cover % and weed biomass/m2. In
addition, statistical analysis reported that, unrestricted weed growth significantly reduced
groundnut pod yield kg/fed by 58.40% and 61.36% in the first and second summer sea-
sons respectively. All treatments of the two herbicides significantly increased groundnut
pod yield kg/fed. Keeping the crop weed free full season significantly increased pod yield
(kg)/fed by 140.41% and 158.78% in the first and second summer seasons respectively.
Keywords: Focus ultra, efficacy, pursuit, and yield.
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Introduction

Groundnut or peanut (Arachis hypogaea L.) is a cultivar in the semi-arid tropical and
sub-tropical regions of nearly 100 countries [1]. The total annual world production
of unshelled nuts amounts to about 28 million ton where India, China and USA pro-
duce about 65% of the world production. Other major groundnut producing countries
include Nigeria, Senegal, Sudan and Indonesia [2] and [3]. In Sudan, about 83% of
groundnut is grown in rain-fed traditional sector areas and 17% in irrigation sector
areas [4]. Different methods such as hand weeding and mechanical weeding are used
to reduce yield loss in groundnut due to weeds competition. However, the use of post-
emergence herbicides is increasingly advocated for as a very effective and economi-
cally feasible weed control methods, since it will be applied on emerging weeds. The
use of tank mixture of Focus ultra 10% EC+Pursuit 10% (Cycloxydim+Imazethapyer)
at 1.25 + 0.2 I/fed product (0.125+0.2 kg a.i/fed) as post emergence herbicides, 3
weeks after sowing for weed control was found effective in control of both grasses
and broadleaved weeds in groundnut [5]. However, sometimes either grasses or broad-
leaved weeds may dominate the field; therefore selection of the suitable herbicide to
the prevailing weed flora will be more economical and environmentally safe. The
objective of this study was to evaluate the efficacy of on groundnut seeds pathogens.
Materials and Methods

The pots experiment was conducted at the demonstration farm of College of Agri-
cultural Studies, Shambat, Sudan University of Sciences and Technology (SUST),
to evaluate two botanical water extracts (Hargel leaves, Jatropha seeds) and nitro-
gen, each one alone and in combinations on S. hermonthica incidence and growth
and yield of Sorghum. S. hermonthica seeds were air dried and stored at ambient
temperature (30°C). The plant materials of Hargel leaves and Jatropha seeds were
washed and dried at room temperature and were separately ground into fine pow-
der (<Imm) and stored until use.

Aqueous extracts at 10% concentration were obtained by pickling at room temper-
ature. Ten grams of powdered part of plant material was placed in a 250 ml glass
beaker with 100 ml of sterile distilled water for 24 hours and each suspension was
then filtered through two tools, the first (nylon cloth) sieved to move big debris and
the second (filter paper) to set an homogeneous solution, other concentrations (5%
and 2.5%) were obtained from 10% concentration [10].

The sorghum seeds were placed in six beakers (three concentrations of the Hargel
water extract and three concentrations of the Jatropha water extract), the beakers
were placed at room temperature for eight hours before planting. The seeds of
controls were placed in beaker containing sterile distilled water.

A Pots experiment was conducted during the summer season (2018) at the dem-
onstration farm, College of Agricultural Studies, (CAS), Shambat, Sudan Uni-
versity of Science and Technology, Khartoum Bahri Locality, Khartoum State,
Sudan (Latitude15° 40" N and Longitude 32° 23" E,) [11]. The experiment was
conducted under artificial S. hermonthica infestation. Artificial infestation of soil
was achieved by mixing two (2) grams of Striga seeds with 1kg soil. The required
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level of Striga seeds (20 mg/pot) was obtained by taking 10 grams of mixed of soil
and Striga seeds. Striga seed soil mixture was added to S. hermonthica free soil
thoroughly mixed by hand. Sorghum cultivar Asareca-w2 seeds which were treat-
ed by three concentrations of Argel and three concentrations of Jatropha aqueous
extracts were sown onl5th July in 2 cm soil depth, five seeds /pot (diameter of the
pot is 22cm), later thinned to two seedlings per pot at three weeks after sowing.
Two botanical extracts, Hargel and Jatropha and nitrogen in the form of urea were
used at different single doses and mixtures doses. nitrogen fertilizer in the form
of urea was applied at 40, 80 and 120 Ib/fed (2 dose at thinning stage and 'z dose
when the plants were knee high), in addition to two controls, the first was negative
control treatment which was contained (0 mg) Striga seeds, the second was posi-
tive control treatment which was contained (20 mg) Striga seeds, both controls
were used for comparison. Irrigation was applied immediately after crop seed sow-
ing and frequently two to three days interval according to temperature and other
environmental conditions. This experiment included 17 treatments arranged in a
randomized complete block design (RCBD), with three replicates as follow:

1. Hargel, 2.5%, 5.0 % and 10 %.

2. Jatropha, 2.5 %, 5.0 % and 10 %.

3. Nitrogen at (40, 80 and 120 Ib /fed), in the form of urea.

4. Each concentration of Hargel mixed with 40 Ib of nitrogen/fed in the form of
urea (H2.5% +401b N,H5 % +40Ib N and H 10 % +40 Ib N).

5. Each concentration of Jatropha mixed with 40 Ibs of nitrogen/fed in the form of
urea (J2.5% +40Ib N, J 5 %+40 Ib N and J10 % + 40 Ib N).

6. Negative control treatment (Striga free).

7. Positive control treatment (20 mg of Striga seeds).

Striga growth components such as numbers of Striga emergence were carried out
at 6, 10 and 14 weeks after sowing (WAS). At harvest Striga plants collected from
each treatment and were harvested, weighted to determine fresh weight and air-
dried and weighted to determine dry weight.

Two plants of Sorghum were taken at flowering from each pot. Growth analysis in-
cluding, plant height (cm), shoot fresh weight (g)/plant, shoot dry weight( g)/plant,
number of leaves/plant and days to 50% flowering were measured in each pot.

At the final harvest each pot was harvested, then heads of the two plants in each
treatment were cut and air dried and used for determination of yield characters
including, head weight (g), grain yield (g/plant), and total grain yield (kg/fed).
The procedure described by [12] was used to estimate the analysis of variance
(ANOVA), which was carried out on data obtained using the statistical analysis
system (SAS) computer package for SAS Institute Inc., 1990, to detect significant
effects among the treatments and populations compared. Mean square for treat-
ments or populations were calculated. Simple statistics including mean, standard
deviation, standard error and coefficient of variation (C. V. % ) were also calculated.
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Results and Discussion:

Striga count made at 6, 10 and 14 weeks after sowing (WAS) showed that,
Striga emergence increased with increasing the weeks after sowing. This re-
sult is in line with that reported by [ 11] who mentioned that, Striga emergence
increased with increasing the weeks after the crop sowing. Statistical analysis
showed that, at 6, 10 and 14 WAS, Hargel at 2.5%, 5% and 10% signifi-
cantly reduced number of Striga emergence as compared to the Striga con-
trol treatment (Table 1). Similar result was found by [13] who reported that,
used Hargel extracts effect germination and growth of some weeds such as
S. hermonthica. Possible reason for this, the presence allelopathic effects of
concentrations, might be attributed to the hormone —like properties of allelo-
chemicals of plants extracts such as argelin, argelosid, choline, flavonoids,
monoterpenes, pregane glucoside, sitosterol, and a triterpenoid saponin.
Jatropha at 2.5%, 5% and 10% at 6, 10 and 14 WAS, significantly reduced Striga
emergence as compared to the Striga control treatment (Table 1). The same re-
sult was found by [14] who reported that, the different concentrations of aqueous
extracts of J. curcas significantly reduced germination and growth of S. hermon-
thica. The possible reason for this the presence of phenolics compounds in aqueous
extracts of J. curcas [15]. Phenolics are a group of compounds have allelopathic
potential in the ecosystem. They have a hydroxyl group (-OH) which is bonded
to an aromatic hydrocarbon group [16]. Haustorium of Striga is very sensitive in-
dicator of phytotoxic activity. In addition Phenolic allelochemicals effect Striga
seeds germination and effect haustorium growth. high concentration contains high
Phenolic compound. This phenolic compound decreased germination and growth
of this parasite.

All levels of nitrogen significantly reduced Striga emergence as compared to the
Striga control treatment, the possible reason for this could be due to Striga seeds
cannot germinate in the absence of a chemical stimulant, because nitrogen decreas-
es stimulant production in the host plant. This result is in agreement with that ob-
tained by [17]; [18] and [11] who reported that, nitrogen reduced the severity of S.
hermonthica. At 6, 10 and 14 WAS, each concentration of Hargel and Jatropha
plus nitrogen at 40 Ib/fed significantly reduced Striga emergence as compared to
the Striga control (Table 1). However, concentrations of the Hargel and their com-
binations with nitrogen fertilization have highly impact on controlling Striga. The
same results were found by [19] who said, that the aqueous extract of Hargel and
its combination with nitrogen fertilization have highly impact on controlling Striga.
Also the result is in agreement with that obtained by [20]; [21]; [22]; [17] and [18]
who reported that, nitrogen reduced the severity of S. hermonthica. Possible reason
for this could be due to Striga seeds cannot germinate in the absence of a chemical
stimulant, because nitrogen decreases stimulant production by the host plant.
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Table 1: Effects of Hargel, Jatropha aqueous extracts and nitrogen levels and their
combinations on Striga emergence (plants/pot)

Treatments 6 (WAS) 10 (WAS) 14 (WAS)
H25% 0.7 9bed 10«
H 5 % 0.4bc 7bcdef 9.‘7bcd
H 10 % 0.0 6%t 8.77bede
J125% 0.7 8.7bede 8.77bcde
I5% 0.0° 10.72 11.7°
J10 % 0.0 6.44f 7 4edef
N 40 Ib/fed 0.0° 4.4feh 7.4¢te
N 80 Ib/fed 0.0° 4feh 5.7edet
N 120 Ib/fed 0.0¢ 0.4 4.7%
H 2.5 % + N 40 Ib/fed | 0.0° 2.4¢hi 4.7%
H 5% -+N40Ib/fed |0.0° 2.0n 2.7¢
H 10 % + N 40 Ib/fed | 0.0° 6.44f 7 4edef
J2.5%+N 40 Ib/fed | 0.6 5.4% 6.44t
J 5% + N 40 Ib/fed 0.4% 9.7% 10.4%
J10% +N 40 Ib/fed | 0.0° 5.4% 6 cdef
Striga control 4.4° 150 210
CV% 26.4 253 24.8
SE+ 0.1 0.2 1.3

WAS=Weeks after sowing, H=Hargel, J= Jatropha, N= Nitrogen,

Means followed by the same letter (s) within each column do not differ sig-
nificantly at 5% level of probability according to Duncan’s Multiple Range
Test (DMRT)

Statistical analysis showed that, all treatments significantly reduced Striga
fresh weight(g)/plant and dry weight(g)/plant as compare to the Striga control
treatment (Table 2). This is due to the fact that, nitrogen reduced the severity
of Striga attack [20]. This result is agree with the findings of [23] and [11]
who reported that nitrogen reduced Striga infestation, shoot fresh and dry
weights, reduced stimulants production, delayed germination, and reduction
of Striga seeds response to the stimulants.
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Table 2: Effects of Hargel, Jatropha aqueous extracts and nitrogen levels and
their combinations on Striga shoot fresh and dry weight (g)/plant

Treatments Striga shoot fresh Striga shoot dry
weight (g)/plant weight (g)/plant

H 2'5% 30.8bc weight (g)/plant

H 5% 27.2% 12.0°

H 10% 23.6% 7.4¢

J2.5% 33.0° 4. 7%t

J5% 28.6" 10.7%

J 10% 12.5¢feh 6.7%

N4( To/ied 13 cfeh 3.9¢

N8O o/fed 9.5%h 4.0cf

N12( /ted 4.6" 3.0%"

H 2.5%+N4( /fed | 15 8df 0.6"

H 5%+N4( /fed | ]4def 7.7

H 10%+N40 ™/fed | 171 8efen 4,94t

J 2.5%+N4( fed | 18 3d 4.0c'

J 5%+N4( e 15.4< 5.4

J 10%+N40 ™/d |7 4eb 5.0df

Striga control 57.0° 1.4¢

C.V% 23.7 17.6°

SE+ 2.7 1

WAS=Weeks after sowing, H=Hargel, J= Jatropha, N= Nitrogen,

Means followed by the same letter (s) within each column do not differ significant-
ly at 5% level of probability according to Duncan’s Multiple Range Test (DMRT)
All treatments except the low and medium rates of Hargel and Jatropha at 7
WAS and except the low rates of Hargel and Jatropha at 14 WAS significantly
increased plant height as compared to the Striga control treatment (Table 3).
Possible reason for this Hargel aqueous extracts containing a cylated phenolic
glycosides, namely argelin and argelosid, choline, flavonoids, monoterpenes,
and pregane glucoside, all these components promote ingredients to enhance
the growth of Sorghum. These results are in line of those reported by [24]
who reported that, Hargel dry leaves can be used as growth promoting in-
gredients to enhance the growth of crops. This means this botanical extract
has positive effect on the vegetative growth of plant and negative effect on
Striga plant. Also these results contradicts findings of [25]; [18] and [11] who
reported that, plant height increased progressively up to harvest over control
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with the application of nitrogen fertilizers.
Table 3: Effects of Hargel, Jatropha aqueous extracts and nitrogen levels and
their combinat:

Treatments 7 WAS 14 WAS
H 2.5% 7330 86.7¢d
H 5% g2abed 9]bed

H 10% 100.8% 110.2abed
J2.5% 64 .3 83.34%

J 5% 7350 89.2bcd
J10% 106.7 123.2¢
N4( /fed 87.5%¢ 97.52bd
N8( /fed 94 77abe 101,82
N120 Mored 98.2 110.5%
H 2.5%+N4( "/fd | 88 Dabe 10120«
H 5%+N4( /fed 96.7% 114.23b¢
H 10%+N40 o/fed 99.5% 105.320ed
J 2.5%+N4( 1o/fed 83.5%¢ 92,50

J 5%+N4( e 86.6% 102,32
J 10%+N4( "/fed 95.9zbe 109.720d
Striga free control | 103.8° 116.2%
Striga control 50.8¢ 57.7¢
C.V% 22.1 17.5
SE+ 11 10

WAS=Weeks after sowing, H=Hargel, J= Jatropha, N= Nitrogen,

Means followed by the same letter (s) within each column do not differ significant-
ly at 5% level of probability according to Duncan’s Multiple Range Test (DMRT)
All treatments except the low rate of Hargel, low and medium rates of Jat-
ropha and the low level of nitrogen significantly increased Sorghum shoot
fresh weight (g)/plant as compared to the Striga control treatment. All treat-
ments except the low and medium rates of Hargel and Jatropha significantly
increased Sorghum shoot dry weight (g)/plant as compared to the Striga con-
trol treatment (Table 4). These results are in line of those reported by [24]
who reported that, Hargel dry leaves can be used as growth promoting in-
gredients to enhance the growth of crops. Similar findings on positive effect
of increased rate of N was mentioned by [26] who reported that, fertilizer
application had significant effect on height, vigour score, reaction score of
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sorghum as well as shoot count, days to emergence, dry matter of production
and dry weight of Striga. Also the increased shoot dry weight (g)/plant was in
line with that reported by [11].

Table 4: Effects of Hargel, Jatropha aqueous extracts and nitrogen, and their
combinations on Sorghum fresh and dry weights (g)/plant

Treatments Fresh weight(g)/ | Dry weight(g)/plant
plant
H2.5% 68.4% 41.8%%
H 5% 110.47bcd 41.3%
H 10% 1112bcd 52.42bcd
12.5% 91.4bcde 43 2bede
J5% 75.7¢ 41
J10% 113.920d 52.8abcd
N4 [b/fed 84.7¢de 52.74bcd
N80 Ib/fed 98.7abcd 55 .2abcd
N 120 o/fed 120.9%¢ 57.3abe
H 2.5%+N4(0 "/fed ] 99 abed 54 42bcd
H 5%+N4( 1/fed 13.9bcd 55.6%
H 10%+N40 ™fed 135ab 58.8%
J 2.5%+N4( 1ofed 108.5%d 53.5abed
J 5%+N4( ™/fed 101204 50.42bcd
J 10%+N4( /fed 107204 52abed
Striga free control | 142.7° 62
Striga control 50e 28°
C.V% 27.8 19.2
SE+ 16 5.5

WAS=Weeks after sowing, H=Hargel, J= Jatropha, N= Nitrogen,

Means followed by the same letter (s) within each column do not differ sig-
nificantly at 5% level of probability according to Duncan’s Multiple Range
Test (DMRT)

All treatments did not significantly increased Sorghum number of leave/plant
as compared to the Striga control treatment. This result may be due to the
fact that, the numbers of leaves/plant in Striga control replications were more
because they were very small. All treatments significantly decreased days to
50% flowering as compared to the Striga control treatment (Table 5). This is
due to the fact that, the application of nitrogen reduced the severity of Striga
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attack while simultaneously increasingly performance of cereal crops such as
Sorghum crop under Striga infestation. The same result was obtained by [11]
who mentioned that, botanical extracts and nitrogen fertilization significantly
decreased days to 50% flowering in Sorghum crop.

Table 5: Effects of Hargel, Jatropha aqueous extracts, nitrogen and their com-

binations on Sorghum number of leave/plant and days to 50% flowering

Treatments Number of leave/plant | Days to 50% flowering
H2.5% 102® 72.4°
H 5% 12.4% 70b¢
H 10% 132 70.7b
J2.5% 10.42® 70.7b
J5% 10.74® 70b¢
J10% 2@ 71.7°%
N 4(Qried 10.7® 68.7°
N 8(Qried 11.7%® 69¢

N 120/t 10.74® 70b¢
H 2.5%+N4(/d 12.42® 69¢

H 5%+N4Q™fd 12.7% 70.4b
H10%+N40P/fd 12#® 68.7°
J 2.5%+N4(v/td 13.4* 70.4b
J 5%+N4(v/ted 11.7%® 70b¢

J 10%+N400/fed 10 69¢
Striga free control | 11 69¢
Striga control 9° 75.7°
C.V% 21.07 2.6
SE+ 1.3 1

WAS=Weeks after sowing, H=Hargel, J= Jatropha, N= Nitrogen,

Means followed by the same letter (s) within each column do not differ sig-
nificantly at 5% level of probability according to Duncan’s Multiple Range
Test (DMRT)

Hargel 10% plus nitrogen at 40 lb/fed, Jatropha 10 % plus nitrogen at 40 1b/
fed and the Striga free control increased significantly head weight (g) as com-
pared to the Striga control treatment (Table 6). The comparable results were
achieved by [24] and [14].

All treatments except Hargel 2.5 % increased significantly grain yield (g)/
plant as compared to the Striga control treatment. Hargel 10% plus nitrogen at
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40 Ib/fed achieved grain yield (g)/plant comparable to that obtained by Striga
free control treatment (Table 6). Similar results were pointed by [11], [19],
[15], [22] and [27].who said that, botanical extracts and nitrogen increased
grain yield (g)/plant.

Statistical analysis showed that, all treatments significantly increased grain
yield (kg)/fed) as compared to the Striga control treatment. The best treatment
which achieved highest grain yield (kg/fed) was Hargel 10 % plus nitrogen at
40 Ib/fed. This increment in grain yield (kg)/fed) might be due to the increase
up of grain yield attributing characters, nutrient uptake and thus improve
the growth and development of the crop under the concentrations of the two
bio-stimulants Hargel, Jatrooha and the levels of nitrogen as well as reduced
Striga infestation. This result is comparable to that found by [11], [18][, [19],
[15], [21], [23], and [27] who indicated that, botanical extracts and nitrogen
increased grain yield (kg)/fed.

The Striga control treatment decreased significantly grain yield (kg)/fed) by
68.51 % as compared to the Striga free control treatment. This reduction in
this crop grain yield (kg)/fed) may be due to the effects of S. hermonthica
on various grain yield components because it is obligate hemi-parasitic that
attach to the roots of Sorghum to obtain water, nutrients and carbohydrates
and cause considerably loss to the crop grain yield (kg/ fed) and it has been a
serious problem of cereal crops [5]. The same result was pointed by [6] and
[18] who indicated that, the Striga infestation decreased significantly Sor-
ghum grain yield (kg)/fed).

The Striga free control treatment significantly increased grain yield (kg)/fed by
217.6 % (Table 6). This result might be due to the fact that, because the crop
is free from Striga, it enabled to maximize the use of available resources and
thus secure good establishment and growth which increase the crop grain yield.
Similar results were pointed by [11], [18] and [21], who said that, the Striga
free control treatment significantly increased Sorghum grain yield (kg/fed).
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Table 6: Effects of Hargel, Jatropha aqueous extracts, nitrogen and their com-
binations on Sorghum head weight (g), yield (g)/plant and yield (kg)/fed

Treatments (Head weight(g Yield (g)/plant Yield (kg)/fed
H2.5% 20.5de 18.5¢cd 866.4¢c

H 5% bede 25 23.4abc 1096.7abc
H 10% bede 26 24abc 1128abc
12.5% 19.5de 22.7bc 1056.3bc
5% 26bcde 24abc 1128abc
J10% 27abcde 25abc 1175abc
N40 Ib/fed 21.5de 21.7bc 1016.8bc
N8O Ib/fed 23.7cde 23.7abc 1112.3abc
N120 Ib/fed 25.7bcde 24 5abc 1149.9abc
H 2.5%+N40 Ib/fed 26.5bcde 25.5abc 1198.5abc
H 5%+N40 Ib/fed 27.8abed 25.8abc 1212.6abc
H 10%+N40 Ib/fed 35.5ab 33.5a 1574.5a
J2.5%+N40 Ib/fed 27.7abed 26.4abc 1171abc

J 5%+N40 Ib/fed 28.4abed 26.4abc 1237.7abe
J 10%+N40 Ib/fed 31.6abc 29 3ab 1374ab
Striga free control 37.7a 33.4a 1566.7a
Striga control 16.7de 10.5d 493.3d
%C.V 24 25.5 25.5

+SE 2 3.6 4.1

WAS=Weeks after sowing, H=Hargel, J= Jatropha, N= Nitrogen,

Means followed by the same letter (s) within each column do not differ sig-
nificantly at 5% level of probability according to Duncan’s Multiple Range
Test (DMRT)

Conclusions

*Hargel and Jatropha aqueous extracts reduced Striga emergence and Striga
fresh and dry weights.

*Hargel and Jatropha aqueous extracts in combination with nitrogen reduced
Striga emergence and Striga fresh and dry weights.

*Nitrogen alone effectively suppressed and reduced Striga emergence.
*Effectiveness of botanicals increased by increasing concentration, add nitro-
gen to the botanicals concentrations and increased nitrogen levels.
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Recommendations

*To control Striga hermonthica on Sorghum, Hargel 10 % plus nitrogen at 40
Ib/fed must be applied.
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Abstract
The optical properties of human blood plasma represent fundamental parameters
in the domains of medical diagnostics and laser based therapeutic interventions.
Precise characterization of these properties is essential for the development and
optimization of automated, computer-assisted techniques for optical tissue analysis.
In the present investigation, the optical response of human blood plasma (blood
group B¥*) is systematically analyzed under photothermal conditions induced by

CO, fraction laser irradiation at varying power levels.

Ten plasma samples is subjected to CO, laser exposure, with power intensities ranging
from 1 to 10 watts. At a power level of 1 W, the measured absorbance values at 670 nm
and 960 nm were 0.1531 a.u. and 0.1984 a.u., respectively. Progressive increases in
laser power resulted in a substantial enhancement of the optical absorbance across all
measured wavelengths, with an average increase of approximately 49% observed at 10
W compared to the baseline condition (1 W). This enhancement is primarily attributed
to the photothermally induced partial evaporation of water content within the plasma
samples, leading to a relative increase in the concentration of absorbing constituents.
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Introduction

Lasers have recently received great attention specially in the field of medical appli-
cations. This made the laser tissue interaction in concern. The optical properties of
human tissues have an effect on many diagnostic and therapeutic applications in la-
ser medicine, but they are also important for routine medical diagnostics [1]. Light
can penetrate and then escape tissue, which increases the interest in understanding
the scattering and absorption properties of human tissues, as it is the basis for medi-
cal diagnostics and therapy [2]. Specifying the optical properties of human tissue
is the initial step in interpreting measurements correctly. These properties can then
be used to predict the light distribution and deposition in tissue for many applica-
tions, e.g., intraoperative tissue analysis. When laser light strikes a tissue surface,
it can be reflected and refracted, scattered, absorbed or transmitted. The fractional
intensity that goes into these different processes depends on the optical properties
of the tissue like its reflectivity, scattering and absorption coefficients, particle size,
as well as the laser parameters like wavelength, energy, pulse duration, operation
mode and output spectral profile [3,4]. Normal human blood consists of red blood
cells (RBCs), white blood cells (WBCs), platelets and blood plasma. The plasma
containing water, electrolytes, plasma proteins, carbohydrates, lipids and various
extracellular vesicles [5]. The haematocrit (hct) is defined as the volume percentage
of red blood cells in blood and on average amounts to 40 % for adult women and
45 % for adult men. Red blood cells are composed mainly of haemoglobin, with a
concentration of £350 g/L in a cell volume of £90 fL. In healthy human adults, the
average haemoglobin concentration in blood accounts for 140 g/L in women and
155 g/L in men [6].

The purpose of this study are calculations and assessments of optical properties
for human blood plasma and the effect of CO, fraction laser on tissue of human
blood plasma using different parameters and conditions according to thermal effect
specifications.

Methodology and material

This work has been carried out to demonstrate the optical properties of human
blood plasma when irradiated with IR laser in the Sharg Alneel Hospital from July
2021 to December 2022, under supervision of medical doctor of the hospital.

Ten samples blood plasma (Blood B+ plasma) in blind fail container (1 ml of each
sample) without adding any solution inside the blind container irradiated with CO2
laser (10600 nm, the exposure time 140 ms and spot size 100 pm). by different
power ranged from (1 to 10) watt. The absorbance spectrum was recorded using
USB 2000 spectrometer and then, transmission, reflection, absorption coefficient
and refractive index were calculated for each sample.
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Bleod Sample

Q0 Laser

LIS E 2000
Spactromater

Fig (1) Experimental setup

Theoretical Background

The Bee’s law describes the relationship between the attenuation of light through
substance, the absorbance of light can be calculated from relation

A=¢ecL=1log ,, 10 (I_o/) (1)

Where ¢ is the molar absorptivity, ¢ is the concentration of absorber, and L is the
path length of quanta absorbed [7, 8]. Transmission is the passage of electromagnetic
radiation through a medium while reflection is process by which the electromagnetic
radiation is returned either at the boundary between two medium or the interior of a
medium. Transmission can be calculated from absorbance by relation [9, 10]

T=-logA (2)
While reflection calculated from relation
R=1-A-T 3)

The linear absorption coefficient (o) describe how easliy a metial can be pentreated
by a beam of ligth, sound, particles or other energy, it can be calculated from ab-
sorbance using following relation

o= 2.303xA/t 4)

where (A) is the absorbance and (t) is the optical length in the samples [11,12].
The refractive index (n) is the relative between speeds of light in vacuum to its
speed in material which does not absorb this light. The value of n was calculated
from the equation n

n=[ (FR)/((1-R) )Y 2-(14k2 ) I (12)H(1+R))/(1-R)) 5)

where (R) is the reflectivity and k is exctinction cofficient [13].

Results and discussion
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The changes in the absorbance spectrum of normal human plasma blood samples
upon continuous irradiation with different power of CO2 Laser (1, 2, 3,4,5,6,7,8,9
and 10) watts was studied, the photodecomposition proceeds and analysis accord-
ing CO2 laser interaction mechanism.
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Fig (2) Absorbance proceeds according CO2 Laser method of human blood plas-
ma exposure for (1,2,3,4,5,6,7,8,9and 10) watts
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Fig (3) Transmission proceeds according CO2 Laser method of human blood
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From fig (2), the value of absorbance for normal human blood plasma sample is
increase due to laser power increase at two areas (670 nm and 960 nm, for 1-Watt
power the value of absorbance equal 0.1531 (a.u) in the first area while equal 0.1984
(a.u) in the second area, for 10-watt power, the absorbance equal 0.2266 (a.u) in the
first area however in the second area equal 0.2953(a. u). From the observed absorp-
tion increase, quantum yields of Laser tissue interaction according thermal effects
on the tissues (evaporation of water from the samples), this lead to increase the con-
centration of sample and therefor increases the absorbance (Beer’s law). The trans-
mission can be described as the opposite Phenomenon of absorbance, this means
the area that have high absorbance should have low transmission and vis versa (see
fig (3)). The reflection of normal human plasma blood sample is displayed in fig
(4), it is clear that the samples has reflection regions as same as absorbance, for
1-Watt power, it was equal 0.144 (a.u) in the first area and equal 0.168 (a.u) in the
second area, while for 10-watt power, it was equal 0.180 (a.u) in the first area and
equal 0.199 (a. u) in the second area. From fig (5 ), the obtained value of absorption
coefficient of normal human blood plasma sample exposure by different value of
power equal (4.94x105cm-1) at 670nm and (6.38x105cm-1) at 960nm for 1 watt
power, and for 10 watt power equal (7.37x105c¢m-1) at 670nm and (9.53x105cm-1)
at 960nm. The variation of refractive index (n) vs wavelength (A) for normal hu-
man blood plasma was shown in fig(6), for 1 watt power, the value of (n) ranged (
1.72 to 1.88) at regions ranged from (670 nm to 960nm) while ranged from (1.98
to 2.13) at same region .

5.1 Conclusions

In this work ,the interaction between laser and blood plasma (Blood B+ plasma)
tissues samples is studied according to photo thermal method using CO2 laser with
different power ranged from (1 to 10) watt , and then the optical properties on the
blood plasma (Blood B+ plasma) tissues is investigated. The value of absorbance
for normal human blood plasma sample increases with increasing in laser power
due to evaporation of water from the samples which means that other properties of
blood plasma were changed.
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Abstract
A set of ten soil samples collected from the study area subjected to cyanide re-
moval using alkaline activated carbon, followed by spectrophotometric analysis for
cyanide concentration at 520 nm. Results showed variable levels of contamination
across the ten samples, reflecting heterogeneity in local cyanide distribution. Treat-
ment with one gram prepared activated carbon, a significant reduction in cyanide
concentrations is observed. The removal efficiency across the samples ranged from
39.94 % to 89.54 %, indicating that activated carbon, AS(AC)KOH, is highly ef-
fective under the applied conditions. One of the samples showed a highest Cyanide
removal efficiency compared to other samples, this attributed to lower interfer-
ence of competing metals in that sample which enhance the adsorption efficiency
of cyanide. In contrast, the remaining samples may have contained other metals
or contaminants that competed with cyanide for the active adsorption sites on the
surface of the activated carbon. interferences caused by heavy metals can hinder
the adsorption of cyanide from soil, reduce the efficiency of cyanide adsorption
from the soil. The structure AS(AC)KOH was characterized using EDX, FTIR, and
SEM. The removal performance is influenced by the initial cyanide concentration
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and the physico-chemical properties of the soil. The successful linkage between
the experimental values and the calibration curve validates the accuracy of the ana-
lytical method. This confirms the potential application of activated carbon in soil
remediation efforts, particularly for environments contaminated by industrial or
agricultural chemical residues.

Keywords: Activated carbon, free Cyanide, AAs, EDX, IR, SEM.

1.Introduction

Historically, cyanide has been used as chemical weapon in First World[1]. Actu-
ally, many industrial company and gold mining extraction sector used it. The use of
cyanide compounds in mining industry, coupled with limitations in current analy-
sis and monitoring of these compounds, raises serious concerns regarding public
safety and environmental protection at mine sites using cyanide processing. Mining
and regulatory documents often state that cyanide in water rapidly breaks down, in
the presence of sunlight, into largely harmless substances, such as carbon dioxide
and nitrate or ammonia. However, cyanide also tends to react readily with many
other chemical elements, and is Known to form, at a minimum, hundreds of dif-
ferent compounds[2]. Many of these breakdown compounds, while generally less
toxic than the original cyanide, are known to be toxic to aquatic organisms. In ad-
dition, they may persist in the environment for long periods of time, and there is
evidence that some forms of these compounds can be accumulated in plant [3]. and
fish tissue [4].. Despite the risks posed by these cyanide-related breakdown com-
pounds, regulatory agencies do not require mine operators to monitor this group of
chemicals in mining-related waters. Therefore, while much of the cyanide used at
mining sites does break down fairly readily, either as a result of natural degrada-
tion or the various treatment processes sometimes employed, significant amounts
of the original cyanide form potentially toxic compounds that remain unaccounted
for in the monitoring of mining operations. Many researches on the toxicity and the
removal of cyanide have been published in the literature. Different technologies are
available for cyanide removal, such as, alkaline chlorination or biological oxidation
processes [5,6]. and acidification and/or destruction by chemical oxidation[6,7].
Among the technologies, the most used one is chemical oxidation[8,9,10,11].But,
the chemical oxidation processes are more expensive and produces other hazard
compounds[12,13].Cyanides are usually found only at very low concentrations in
drinking-water sources. According to the United States Environmental Protection
Agency’s (USEPA) STORET database, the mean cyanide concentration in most
surface waters in the United States of America (USA) is less than 3.5 pg/l. Data
from the late 1970s to early 1980s indicated that the levels are higher only in lim-
ited areas, where they may exceed 200 pg/1[14]. However, there are occasions on
which large spills of cyanide, associated with industry, occur, and these can give
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rise to very high concentrations in drinking-water source waters, particularly sur-
face waters. Although low concentrations of cyanide in water sources can occur,
these are easily removed by treatment, such as with chlorine [15].. The objective of
this document is, therefore, to consider cyanide in the context of short-term expo-
sure following a significant spill of cyanide to a drinking water source water. Cy-
anogen chloride (CN Cl ) can be formed as a by-product during the chlorination of
drinking-water and in the in situ production of chloramines as a residual disinfect-
ant to maintain the hygienic condition of distribution systems. However, it slowly
hydrolyses to form cyanide, and the guideline value for cyanogen chloride is based
on the chronic toxicity of the cyanide moiety.
2. Materials and Methods

The carbonaceous precursor, Acaica Seyal (Talih wood) (AS), used for prepara-
tion of activated carbon (AC) was collected from River Nile State — Sudan, washed
gently with water to remove impurities present on the surface, and then washed
thoroughly with distilled water until the washing water was clean. when washing
is completed the raw material would be dried for one week. All chemical reagents
used in this work were analytical grade.

Sodium cyanide was used as standard, the purity of which was checked potentio-
metricaly. The stock solution was prepared by dissolving 0.1 g of KCN in redistilled
water. Working solutions is prepared to determine cyanides, 0.1 + 1% solution of p-
nitrobenazaldehyde in methanol, 0.01 + 1% solution of tetrazolium blue chloride
in methnol and aqueous solution of sodium hydroxide in 0.01 to 0.5 mol/L[17]..
2.1 Preparation of Activated Carbon
Acacia seyal, raw material, was underwent physical modifications via carboniza-
tion and activation and pregnant steps as reported[16].The carbonaceous precursor
used for preparation of activated carbon AS(AC)KOH, after dried for one week,
crushed to obtain particles of uniform size. The precursor obtained was washed to
remove surface bounded impurities and dried at 600C° for 24 h. 100g of the precur-
sor was impregnated with KOH for 48 hrs. in ratio of 1: 1.5 at 50C° to achieve well
penetration of the chemical into the interior of the precursor. After impregnation,
the sample was dried for 24 hrs. at600C°. Activation treatment was carried out in a
muffle furnace at 550C°, using 25 g of the impregnated dried sample, after cooling
the solid residue to room temperature, washed with double distilled water followed
by 0.1 M hydrochloric acid (HCI) to remove the residual chemical agents until the
pH value was 7.00 + 0.15, the adsorbents prepared was denoted as AS(AC) KOH,
throughout the work.
2.2 Cyanide complex Standardization and Wavelength Selection

A simple and a very sensitive spectrophotometric method for free cyanide deter-
mination was use, based on catalytic reaction with p- nitrobenzaldehyde, where
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cyanide ions allow for transformation of p- nitrobenzaldehyde into its transitory
reactive cyanohydrine which reduces a redox indicator, the tetrazolium blue into
purpule colored diformazan derivative complex [17].

2.2. 1 Determination of Maximum Wavelength (Amax)

Cyanide complex solution was used as an adsorbate, obtained from Timstar Labora-
tory Suppliers Ltd. A stock solution of 1000 mg/L was prepared by dissolving appro-
priate amount of NaCN in1000 ml double distilled water in volumetric flask, different
concentrations were prepared by diluting the stock solution to the initial concentra-
tions ranging from 10 - 40 mg/L. Spectra of Cyanide complex was measured by UV
- Visible Jenway spectrophotometer, using 200 mg/L solution, scanned in the 400-
600nm Visible regions. The maximum wavelength (Amax) was observed at 520 nm
which was adopted for absorbance measurement. Measurements of the absorbance
of each standard solution of known concentration in lcm cuvette at 520 nm, using
double distilled water as a blank to verify Beer’s —Lambert law were carried out.
2.2.2 Determination of Molar Extinction Coefficient (Absorpativity)
Spectrophotometer is a piece of equipment that passes a specific wavelength of light
through a substance and detects the amount of light that comes out. Some of the light
will be absorbed by the solution and the remaining light that passes through can be
used to calculate absorbance of that solution. To determine for Cyanide complex so-
lutions of known concentration, (0.010 — 0.1 mol/L) were prepared for analysis. The
concentrations were in mg/L. The spectrophotometric determinations were obtained
using (JENWAY-750 Spectrophotometer). value can be calculated be plotting a graph
between different known concentration of Cyanide complex and their absorbance’s.
2.2.3 Calibration Curve for Cyanide Determination

The Cyanide collected soil samples concentration were evaluated spectrophoto-
metrically. The ratio of AS(AC)KOH to Cyanide solution used wasl1: 100, i.e. 1g
of carbon to 100 ml of the Cyanide solution. The solution and AS(AC)KOH were
placed in a conical flask and allowed to mix on a magnetic stirrer for 60 minutes to
give a good representation of the adsorption. Once mixing was complete, the solu-
tion was filtered and tested using the spectrophotometer.

The instrument which was used to test and evaluate the concentrations of Cyanide
removal by AS(AC)KOH was UV- VIS. spectrophotometer. Variable known con-
centrations of Cyanide solutions were used to obtain the concentration calibration
curve. The wavelength Amaxof the passing light was set by the same prepared solu-
tions throughout the analytical procedure. The cyanide samples of known concen-
tration were allowed to mix with the prepared AS(AC)KOH for 60 minutes and
filtered. The concentrations of the filtered solutions were measured. A low reading
implies good adsorption performance.
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A 1:10 dilution of sodium cyanide stock solution was prepared. From this diluted
stock solution, standard solutions with different concentrations ranging from 0.01
to 0.10M, were made.

2.3 Sample Preparation

Ten soil samples were collected and prepared for analysis, from eachsample,10
grams of soil was weighed and transferred into beaker. To each sample, 100ml of
0.1M sodium hydroxide(Na OH) concentration was added to dissolve any cyanide
present. The mixtures were agitated using a shaker for 60 minutes to ensure proper
extraction of cyanide into the alkaline solution. After shaking, the suspensions were
filtered and 2ml of each filtrate was collected for analysis.

2.4 Cyanide Removal using AS(AC)KOH

To assess removal efficiency each sample was treated with 1 gram of activated
carbon followed by stirring for 1 hour under the same conditions. After treatment
absorbance at 520 nm was measured again.

3. Results and Discussion:

3.1 Cyanide Evaluation

The maximum wavelength (Amax) was observed at 520 nm and this wavelength
was adopted for absorbance measurement. The results were shown in Table (1) and
Figure (1).

Table (2) and Figure (2) represent molar extinction coefficient determinations for
Cyanide solution. From the obtained results, the value was found to be 5.039x10 5
L /mol.cm at 520 nm.

Table 1. UV- Visible Spectrum data for determination of Amax of Cyanide complex.

Wavelength, nm Absorbance
400 0.20
420 0.22
440 0.31
460 0.52
480 0.60
500 0.80
520 0.99
540 0.96
560 0.72
580 0.55
600 0.39
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Figure (1) Determination of Amax for Cyanide complex via UV — Visible
Spectrometer
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Concentration, mg/L Absorbance
0.00 0.00
0.01 0.05
0.02 0.103
0.03 0.151
0.04 0.204
0.05 0.251
0.06 0.304
0.07 0.352
0.08 0.403
0.09 0.452
0.10 0.504

0.6 -

0.5 -

0.4 -

Abs orbamce
=
[

0.2 -

0.1 -

0 0.02 0.04 0.06 0.08 0.1 0.12
Conc., mg/L

Figure(2). Determination of Molar Extinction Coefficient (Absorpativity)
The absorbance of each was measured at a wavelength, Amax, 520 nm us-
ing a UV-Vis spectrophotometer. The absorbance values obtained for the ten
sample were as follows. Cyanide concentrations were calculated using Beer’s
Lambert Law. A calibration curve with a slope of 5.039%10 5L/mol.cm was
obtained.

3.2.Characterization of the Activated Carbon

3.2.1. Energy Dispersive Spectrum (EDS)

The elemental composition of the synthesized sample, AS(AC)KOH was
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determined. Energy dispersive spectrum (EDS) data of the sample was pre-
sented in Table (3). The AS(AC)KOH sample contain C, Ca, O, Fe, Mg, Al,
and Si. The presence of the element K, which is in corporate by chemical
activation, is due to KOH activator. The high removal efficiency of AS(AC)
KOH for cyanide removal can also be confirmed by observing the EDX pro-
file results shown in Figure ( 3).
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Figure(3). Energy Dispersive Spectrum ofAS(AC)KOH

3.2.2 Fourier Transform Infrared Spectroscopy

The FT-IR spectra of the prepared activated carbon AS(AC)KOH, was per-
formed in order to explore its surface characteristics (Figure.4). The spec-
tra display a number of absorption peaks, indicating the possible functional
groups present on the sample AS(AC)KOH, that may be responsible for the
criteria of cyanide removal. The peak positions were observed at 3564.45,
1435.12, 1597.06, 1207.44, 1161.15 cm-1. The band observed at 1458.18,
1597.06 cm-1 are assigned to C=C bond (from alkenes), the bands at 1068.56
and 1161.15 cm-1 are assigned to C-O stretch (alcohols, ethers, acids, esters),
1033.85 cm-1 is due to C—H bend of CH2=CH2- from vinyl groups.
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Figure (4). Fourier Transform Infrared Spectroscopyof(FT-IR)AS(AC)KOH
3.2.3 Scanning Electron Microscopy (SEM)

Scanning electron microscopy images of the AS(AC)KOH was shown in Fig-
ures(5&6). The SEM scans showed developed porous structure. The scans
further show that, the treatment enhanced the porous structure of the modi-
fied activated carbon leading to the development of channels, pores and great
increase in the surface area.

Figure (5).Scanning Electron Microscopy (SEM) ofAS(AC)KOH
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Figure (6). Scanning Electron Microscopy (SEM) of AS(AC)KOH

3.3 Cyanide Treatment using AS(AC)KOH

3.3.1 Concentration of Cyanide Before and After Treatment

Using the calibration curve and initial concentration of the soil sample, cya-
nide complex concentrations before and after treatment were calculated in
mg/L .The concentrations of Cyanide complex in the collected samples was
determined at 520 nm before and after treatment with the activated carbon
AS(AC)KOH. The obtained results are shown in Tables (2) &( 3) and Figure
(2) &( 3) respectively.

3.3.2 Cyanide Removal % Using AS(AC) KOH

When a treatment with the one-gram, AS(AC)KOH, prepared activated car-
bon, a significant reduction in cyanide concentrations was observed. The re-
moval efficiency (%) was determined using the following equation:
Removal Efficiency (% )=(C,, —C . )/C . )*100

The removal efficiency across the samples ranged from 39.94 % to 89.54 %,
indicating that activated carbon, AS(AC)KOH, is highly effective under the
applied conditions. Sample No. 6 showed a highest Cyanide removal efficien-
cy compared to other samples, this attributed to lower interference of compet-
ing metals in that sample which enhance the adsorption efficiency of cyanide.
In contrast the remaining samples may have contained other metals or con-
taminants that competed with cyanide for the active adsorption sites on the
surface of the activated carbon. Interferences caused by heavy metals can hin-
der the adsorption of cyanide from soil, and reduces the efficiency of cyanide
adsorption from the soil . The results were presented in Table (4) and Figure (4).
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This confirms the potential application of activated carbon in soil remediation
efforts, particularly for environments contaminated by industrial or agricul-
tural chemical residues.

Table (2). Concentration of Cyanide Before Treatment

.Sample Code No | (Concentration of Cyanide Before Treatment, (mg/L
1 0.1893
2 0.1713
3 0.2125
4 0.1094
5 0.2183
6 0.1731
7 0.1586
8 0.1233
9 0.1037
10 0.0808
:_;,, 0z |
§ oas
g o1
=

,,_7

Sample Code No.

Figure (7). Concentration of Cyanide Before Treatment.
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Table(3). Concentration of Cyanide After Treatment

.Sample Code No | (ConcentrationofCyanide Before Treatment, (mg/L

0.0866
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0.5448
0.0767
0.0497
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Figure (8).Concentration of Cyanide After Treatment
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Table(4). Cyanide Removal % Using AS(AC) KOH

.Sample Code No [ (%) Cyanide Removal
1 54.25
2 45.76
3 42.44
4 49.63
5 39.94
6 89.54
7 51.63
8 59.69
9 59.59
10 70.54
20 |
21
70
. 60:‘|
-
= 50
g
£
30
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10 -|
0
Sample Code No.

Figure(9).Cyanide Removal % Using AS(AC) KOH
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Conclusion

In the present study, activated carbon from Acaica Seyal as raw material
was prepared and impregnated with KOH, (AS(AC)KOH). The activated
carbon was characterized and investigated and was found to enhance the
removal of cyanide ions from soil. Cyanide was removed most efficiently
from alkaline solutions. The removal efficiency across the samples ranged
from 39.94 % to 89.54 %, indicating that activated carbon, AS(AC)KOH, is
highly effective under the applied conditions.

The results confirm that, the spectrophotometric method using a 520 nm
wavelength and calibration curve is effective for cyanide quantification. Ac-
tivated carbon significantly reduces cyanide levels in soil. Removal efficien-
cy depends on both initial concentration and soil properties. These findings
support the use of activated carbon as an efficient, low-cost adsorbent for
cyanide remediation in contaminated soils.
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Abstract

Aromatase inhibitors (Als) are widely used in the treatment of estrogen re-
ceptor—positive breast cancer and are generally well tolerated. Common ad-
verse effects include musculoskeletal symptoms, vasomotor disturbances,
and bone mineral density loss. Cardiovascular and metabolic complications
are increasingly recognized, but pleural effusion as a potential adverse effect
remains rare and underreported.

We report the case of a 75-year-old woman with a history of right-sided breast
cancer treated surgically and maintained on long-term letrozole therapy. She
presented with progressive dyspnea, orthopnea, paroxysmal nocturnal dysp-
nea, and cough. Clinical examination revealed signs of a left-sided pleural
effusion. Imaging confirmed bilateral pleural effusions, while echocardiogra-
phy demonstrated preserved cardiac function. Pleural fluid analysis showed
a clear lymphocytic exudate with negative cytology and microbiology. No
evidence of malignancy recurrence or infection was found. The patient im-
proved following therapeutic thoracentesis and diuretic therapy. Cardiac and
malignant causes were excluded, raising the possibility of a drug-related ef-
fusion secondary to Al therapy.

Conclusion:

This case highlights the importance of considering endocrine therapy—re-
lated toxicity in the differential diagnosis of unexplained pleural effusions.
Although rare, letrozole-associated pleural effusion should be recognized as a
potential adverse event, particularly in patients with recurrent, non-malignant,
lymphocytic effusions. Awareness of this complication may guide diagnostic
evaluation and therapeutic decisions.

Keywords:Letrozole, Aromatase inhibitors, Pleural effusion, Drug-induced
pleural disease, Breast cancer, Lymphocytic exudate, Endocrine therapy toxicity
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Introduction
Aromatase inhibitors (Als), including anastrozole, letrozole, and exemestane,
are widely prescribed for estrogen receptor—positive breast cancer and have
also been explored in gynecologic malignancies. By inhibiting estrogen synthe-
sis, these agents significantly reduce recurrence risk and improve survival out-
comes. However, their clinical utility is often limited by adverse effects. Mus-
culoskeletal toxicity, termed aromatase inhibitor musculoskeletal syndrome,
encompasses arthralgias, myalgias, stiffness, and tendinopathies, and has been
reported in up to 46% of patients. These symptoms frequently lead to treatment
interruption or discontinuation, with reported long-term discontinuation rates
ranging from 31% to 73% [1].Beyond musculoskeletal side effects, emerging
evidence highlights the metabolic and cardiovascular risks of Als. Compared
with tamoxifen, Als are associated with dyslipidemia, hypercholesterolemia,
hypertension, insulin resistance, and diabetes, with some studies suggesting in-
creased risks of heart failure and cardiovascular mortality [2]. These complica-
tions are particularly concerning in postmenopausal women, who already rep-
resent the majority of breast cancer cases and deaths worldwide. Thus, while
Als remain first-line endocrine therapy, their long-term safety profile warrants

@



MeroweUniversity of Technology- Abdulatif Alhamad Journal - Vol(11) - Jan 2026- ISSN:1858 -8522

careful monitoring[2].Pleural effusion is a frequent clinical problem with di-
verse etiologies. Differentiating between transudative and exudative effusions
is crucial, as transudates usually reflect systemic conditions such as heart fail-
ure, whereas exudates are linked to local factors including malignancy, infec-
tion, pulmonary embolism, autoimmune disease, gastrointestinal disorders,
and drug reactions [3].Among drug-induced effusions, several agents—in-
cluding nitrofurantoin, amiodarone, and cytotoxic drugs—have been implicat-
ed. Although less commonly recognized, endocrine therapies such as Als may
also contribute to pleural effusion development, underscoring the importance
of considering medication history in the diagnostic work-up[3].

Here, we report a case of recurrent pleural effusion in a breast cancer patient
receiving long-term aromatase inhibitor therapy, highlighting the importance
of recognizing this rare but clinically significant adverse effect.

Case Presentation

A 75-year-old woman presented with a 2-week history of progressive short-
ness of breath, orthopnea, paroxysmal nocturnal dyspnea, and non-produc-
tive cough. She denied fever, pleuritic chest pain, or systemic constitutional
symptoms.

Past Medical and Treatment History

The patient had a history of right-sided breast cancer diagnosed 4 years ear-
lier, managed surgically with subsequent adjuvant endocrine therapy. She had
been maintained on letrozole 2.5 mg once daily since surgery. There was no
history of cardiovascular disease, chronic lung disease, or other major comor-
bidities. Thirteen months prior to presentation, she experienced a left-sided
pleural effusion that was managed successfully with therapeutic drainage and
a short 1-month course of oral furosemide (40 mg once daily).

Clinical Examination

On admission, her blood pressure was 110/60 mmHg, oxygen saturation was
84% on room air (improving to 95% with 3 L/min nasal cannula oxygen),
and she was afebrile with a regular pulse. Respiratory examination revealed
reduced chest expansion on the left side, decreased tactile fremitus, stony
dull percussion over the lower lung zones, and markedly diminished breath
sounds with bronchial breathing and egophony at the upper level of the effu-
sion. There were no signs of clubbing, lymphadenopathy, or cachexia. Car-
diovascular examination was unremarkable: the apex beat was palpable in
the 5th intercostal space at the mid-clavicular line, heart sounds were normal
without murmurs or added sounds, jugular venous pressure was not elevated,
and peripheral pulses were normal.
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Investigations:
Chest radiograph (Figure 1) showed a moderate left-sided pleural effusion,
while a previous radiography (Figure 2) also demonstrated a similar effusion.
Computed tomography of the chest ( Figure 3) revealed bilateral pleural effu-
sions (large left effusion ~1200 mL, moderate right effusion =370 mL), mild
cardiomegaly, left upper lobe consolidation, and calcified mediastinal lymph
nodes, with findings suggestive of cardiogenic pulmonary edema. High-res-
olution CT ( Figure 4) had shown bilateral moderate effusions, mild cardio-
megaly, radiation-related fibrosis in the right upper lobe, and no evidence of
malignancy recurrence.

Echocardiography (Figure 5) demonstrated normal left ventricular size, pre-
served ejection fraction (71%), mild mitral regurgitation, no significant val-
vular abnormalities, no pulmonary hypertension, and no pericardial effusion.
Bilateral pleural effusions were visualized.

Pleural fluid analysis revealed: 500 mL clear yellow fluid, protein 3.2 g/dL,
albumin 2.1 g/dL, glucose 120 mg/dL, cell count 110/mm? (95% lympho-
cytes). Gram and Ziehl-Neelsen stains were negative, and cytology showed
no malignant cells.
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Figure 1: A chest radiograph obtained in January 2025 demonstrated a moder-
ate left-sided pleural effusion
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Figure 3: CT chest performed in 2025 showed a large left pleural effusion
(~1200 mL) and a moderate right pleural effusion (~370 mL) with compres-
sive atelectasis and mild cardiomegaly
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The patient was managed with supplemental oxygen (3 L/min via nasal can-
nula), intravenous furosemide, and therapeutic thoracentesis (500 mL left
side), resulting in symptomatic improvement. Serial monitoring of vital signs
and urine output was performed. Septic screen was negative, and cardiology
review excluded decompensated heart failure.

Discussion

Pleural effusion is a common clinical finding with a broad differential di-
agnosis, including systemic conditions such as heart failure and cirrhosis
(transudates), and local causes such as infection, malignancy, pulmonary em-
bolism, autoimmune disease, gastrointestinal pathology, and drug reactions
(exudates) (3). In the present case, the effusion fulfilled exudative criteria,
with lymphocytic predominance, negative microbiology, and absence of ma-
lignant cells on cytology, thereby narrowing the differential.

The patient had a history of breast cancer managed surgically with subsequent
long-term adjuvant therapy using the aromatase inhibitor (Al) letrozole. Als,
by inhibiting estrogen synthesis, are highly effective in reducing recurrence
of hormone receptor—positive breast cancer (1,2). However, their use is fre-
quently limited by adverse effects, most notably musculoskeletal syndromes,
vasomotor symptoms, and bone density loss (1). Increasingly, cardiovascular
and metabolic complications such as dyslipidemia, insulin resistance, hyper-
tension, and heart failure have also been described (2). While pleural effusion
is not among the most commonly recognized toxicities, prior reports have
implicated drug exposure, including Als, in unexplained exudative effusions.
Our patient’s recurrent pleural effusion occurred in the absence of fever, pleu-
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ritic chest pain, or infectious signs, and with normal echocardiography ex-
cluding heart failure. The absence of malignant cells on repeated cytology and
no evidence of tumor recurrence on CT also argue against neoplastic effusion.
The recurrent, non-malignant, lymphocytic exudate in a patient on prolonged
Al therapy supports the possibility of a drug-induced pleural reaction. Such
reactions, although rare, are well documented for other agents including ni-
trofurantoin, amiodarone, methotrexate, and cytotoxic chemotherapy (3).
This case highlights the need for clinicians to consider endocrine therapy—
related toxicity in the differential diagnosis of recurrent pleural effusion.
Recognition of this potential association is important because it may prevent
unnecessary invasive investigations, allow timely drug review, and guide
management decisions. The rarity of Al-associated pleural effusion under-
scores the importance of reporting such cases to broaden clinical awareness.
Conclusion

We describe a case of recurrent, non-malignant pleural effusion in a patient on
long-term letrozole therapy for breast cancer. Thorough evaluation excluded
cardiac, infectious, and malignant causes, raising suspicion for an Al-related
adverse event. Clinicians should be aware of this potential complication when
evaluating unexplained effusions in patients receiving aromatase inhibitors.
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Abstract

The experiments of N. mangiferae control were conducted in Shambat Agricul-
tural Studies College of Sudan University of Science and Technology(SUST)
in the Sudan in both food technology department and Japan International Co-
operation Agency(JICA) labrotories.

Results of N. mangiferae chemical control In vitro showed highly signifi-
cant differences between the three applied fungicides ;Tilt, Collis and Stroby.
Tilt recorded high rate whereas Stroby showed lower inhibition in the fungus
growth on potato dextrose agar (PDA) medium . On the other hand,biological
agents showed highly significant differences during the first three days growth
. Bacillus spp.(2) recorded high rate while Trichoderma viride scored lower
rate in inhibition the fungus growth In vitro.

Key Words:Nattrassiamangiferae . inhibition. Fungus growth, Fungicides(Tilt,
Collis and Stroby ) . potato dextrose agar (PDA) medium. biological agents.
Bacillus spp.(2). Trichoderma viride.
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Introduction

Nattrassia mangiferae is well recognized as plant pathogen and a wound para-
site so it have a wide host range((6) and (22)) . Economically, The fungus repre-
sents great threats to citrus industry in the Sudan and elsewhere, guava(Pisidium
guajava and Eucalyptus trees worldwide ... etc((10) ; (14) and (20).
Medically ,N.mangiferae was reported to cause skin infection in human,eyes
infection(endophthalmitis),subcutaneous infections...etc((11) and (23).
Integrated management of N.mangiferae includes chemical measures by apply-
ing fungicides such as Phycon and Bordeaux mixture In vivo(3) .On the other
hand, for cultural practices ,pruning and burning of infested materials and regu-
lar irrigation and fertilization for trees are strongly recommended(3) and (5).
In biocontrol, Trichoderma viride considerably reduced Penicillium citrus
greenmold, preharvest and postharvest Botrytis rot of strawberries,Penicillium
rot of pineapple ... etc(2). On the other side, Trichoderma spp. based prod-
ucts are considered as relative novel type of biocontrol agents(21).

The objectives of this study are :

1-It is an attempt to establish the integrated management program for branch
wilt disease.

2-Screening of some fungicides for control of N. mangiferae disease .

3-To achieve biocontrol goals that represent in:

a-Clean environment.

b-Low cost of the fungus management.

Materials and Methods

Chemical Control

The experiment was done as follows:

*The concentrations of the applied fungicides; Tilt, Stroby and Collis were prepared
as described by (17):

Igm of each fungicide dissolved in 1000ml distilled water .Then 1,3 and Sml
from this solution were transferred to100ml PDA medium in 250ml conical
flask to give 10,30 and 50ppm concentrations respectively. Then a disk of
5mm of 7-day old N. mangiferae isolate Acacia senegalensis were put on the
center of PDA dish of each concentration .Control only received PDA disk.
The design of the experiment was completely randomized design (CRD) with
3 replicates. The dishes were incubated at 30+2 C. Inhibition (%) was re-
corded according to the following formula:

A-B/A %

Where A= control growth B= treatment growth

Biocontrol Experiment:

The design of the experiment was CRD with 3 replications. 5 mm disc of

@



MeroweUniversity of Technology- Abdulatif Alhamad Journal - Vol(11) - Jan 2026- ISSN:1858 -8522

4-day old N. mangiferae isolate Acacia senegalensis was put in the centre of
each PDA petri dish.5 mm of Trichoderma viride ,Bacillus subitilis and other
two species of Bacillus were put at 3cm distance of Nattrassia isolate.Control
received only Smm disc of Nattrassia isolate .The experiment was conducted
at lamin-air cabinet in the food technology department of Agri. Studies col-
lege of SUST. All cultures were incubated at 30+ 2 C .Inhibition(%) was
calculated according to the following formula :

A—B/A*100

where : A= growth of control ~ B= growth of treatment

The data of the experiments were analyzed by STATISTIX 8 statistical soft-
ware package

Results

Chemical control In vitro

Inlinear growth on the third day there is highly significant difference(p=0.0000)
between the three fungicides. In Addition, the differences between the con-
centrations are not significant(p=0.0759) . Meanwhile the interaction of the
fungicides and the concentrations is highly significant(p=0.0019).

chemical control of N.mangiferae by
fungicides(Collis, Tilt and Stroby)

100 93.44

80
&0

40
20

73.951

738

Means

HColis= WTik W Stroby

FIG (1)
Tilt recorded higher rate in the inhibition of the fungus growth followed by Collis and Stroby i.e 93.44
, 73.95 and 73.9 respectively (fig(1)).
Biological control In vitro
Four biological agents namely ; Trichoderma viride , Bacillus subitilis , B. spp.(1) and B. spp.(2) recorded
different effects on N. mangiferae linear growth. There were highly significant differences(p=0.0002)
during the three days . Bacillus spp.(2) scored higher rate followed by B.spp.(1), B. subitilis and T.
viride i.e 32.6 ,17.4,10.0 and5.9 respectively (Fig2 ) .
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BIOCONTROLOF N. MANGIFERAE
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Discussion:

ilt recorded higher rate than Stroby and Collis in inhibition the linear growth
of N. mangiferae even at lower concentrations . These findings were confined
with reports of (24), (8) and (6). Tilt (propiconazole) acts as sterol demythyla-
tion inhibitor(DMI) . Generally , triazole (Tilt) and benzimidazole (Benomyl)
were most inhibitors of all Fusicoccum arbuti (N. mangiferae ) isolates In
vitro . This fact would translate to reduction of fungal growth in established
infections (7). On the other hand, strobiluinins (Stroby) interfere with respira-
tion i.e energy production in fungal cell .They do that by blocking electron
transfer at the site of quinol oxidation(QO site) in the cytochrome bcl com-
plex. Thus, by preventing ATP formation.Strobilurins are site specific fun-
gicides and as such as subject to selecting for fungicides resistant strains of
fungi and development of the fungicides resistant pathogen populations(2)
and (18). attributed resistance of Hendersonula tourolidea(N.mangiferae) to
Antracol,Zinctmanet and Dichlone on PDA to unexposed mycelia,low fun-
gicides dose or to genetical nature of the fungus.Results showed Collis re-
corded higher rate than Stroby in inhibition of the linear growth.this may be
due to the previous contains two active ingredients(Boscalid and Kresoxim-
methyl) while the last contains only one active ingredient(Kresoxim-methyl).
The biocontrol results showed that Trichoderma viride had inhibitory effect
on radial growth of N. mangiferae in vitro .These results were confirmed by
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(19). However,(4) reported that the inhibitory effect was not due to produc-
tion of gliotoxin or viridian by Trichoderma spp. ,but was due to other chloro-
form-soluble antibiotics secreted by Trichoderma spp. such as trichodermin
antibiotic peptide .Certain antibiotic isolate produced which were fungicidal
to one fungus but only fungistatic to others, and added vacuolation of hyphae
occurred in Rhizoctonia solani and formed annosus .Further, linear growth of
Rhizoctonia solani was significantly retarded by T. viride In vitro (16). On the
other hand, (24) mentioned that no antagonistic mechanism i.e coiling, vacu-
olization and lysis occurred. They also added that volatile metabolites did not
inhibit growth of N.mangiferae .

Bacillus subitilis actually produces antibiotics like bacilycin (13) in liquid
culture produces antibiotic urine like lipopetides which their efficacy against
various phytopathogenic fungi to that of fungicidal agent (12) . In this respect,(
15) demonstrated that four isolates of Bacillus namely B. brevis(B25),B. bre-
vis(35), B. cogulans(B41), and B. stearothermophilus showed high inhibitory
effect on Alternari alternate on tomato In vitro .
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Abstract

Background:

Noonan syndrome is an autosomal dominant cardiofacial disorder character-
ized by short stature, facial dysmorphism, chest deformities, and congenital
heart disease. Pulmonary valve stenosis and hypertrophic cardiomyopathy
(HCM) are the most common cardiac abnormalities, while severe tricuspid
regurgitation and multisystem involvement are less frequently encountered.
Case Presentation:

We report the case of a 33-year-old male with phenotypic features of Noonan
syndrome who presented with exertional dyspnea and fatigue. Clinical exami-
nation revealed facial dysmorphism, webbed neck, pectus excavatum, and a
pansystolic murmur. Echocardiography demonstrated concentric hypertrophic
cardiomyopathy, severely reduced ejection fraction (~24%), and severe tri-
cuspid regurgitation with right-sided chamber dilatation. Holter monitoring
showed frequent supraventricular ectopy and multiple episodes of supraven-
tricular tachycardia. Additional findings included a large left varicocele on
Doppler ultrasound and mild Factor VIII deficiency. CT angiography revealed
normal aortic dimensions. These features confirmed Noonan syndrome with
uncommon cardiovascular, hematologic, and genitourinary associations.
Conclusion:

This case highlights an unusual presentation of Noonan syndrome with hy-
pertrophic cardiomyopathy, severe tricuspid regurgitation, recurrent su-
praventricular arrhythmias, and multisystem involvement. Early recognition
and comprehensive evaluation of extracardiac features are essential for opti-
mizing management and long-term outcomes.

Keywords:Noonan syndrome, hypertrophic cardiomyopathy, severe tricuspid
regurgitation, supraventricular tachycardia, varicocele, Factor VIII deficien-
cy, congenital heart disease.
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Introduction:

Noonan syndrome is an autosomal dominant cardiofacial syndrome with an
incidence of approximately 1 in 1000-2500 live births. It is characterized by
short stature, facial dysmorphism, skeletal deformities, developmental delay,
and congenital heart diseasel. Pulmonary valve stenosis and hypertrophic
cardiomyopathy (HCM) are the most frequent cardiac abnormalities, while
other cardiovascular lesions are less frequently reported2,3,4. We describe
here an adult male with phenotypic features of Noonan syndrome who pre-
sented with hypertrophic cardiomyopathy, severe tricuspid regurgitation, re-
current supraventricular arrhythmias, and associated genitourinary and hema-
tological findings.

Case Report:

A 33-year-old male presented with progressive exertional dyspnea and fatigue.
There was no history of chest pain, syncope, or pedal edema. He was born of
a non-consanguineous marriage and had normal early developmental mile-
stones but poor school performance. Family history was non-contributory.
Physical Examination
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The patient had short stature, coarse facial features with ptosis, low-set ears,
antimongoloid palpebral slant, webbed neck, and chest deformity. He had
sloping shoulders and pectus excavatum. Cardiovascular examination re-
vealed a pansystolic murmur at the left lower sternal border, consistent with
severe tricuspid regurgitation. Other systems were unremarkable.

(Figures 1-7: clinical photographs showing phenotype features)
Investigations

Laboratory Findings

Hematology revealed reduced Factor VIII (64%, normal 55-170%), normal
Factor IX (139%), and normal coagulation profile (PT, INR, PTT).

(Figure 16: laboratory results)

Electrocardiography

Resting ECGs showed right axis deviation, complete right bundle branch
block, incomplete left bundle branch block, and ST-T changes consistent
with anteroseptal ischemia.

(Figures 17-19: ECG tracings)

Chest X-ray

PA view demonstrated normal cardiac silhouette and pulmonary vasculature
without congestion.

(Figure 20: chest X-ray)

Echocardiography

Transthoracic echocardiography demonstrated concentric left ventricular hyper-
trophy, reduced systolic function (ejection fraction ~24%), and severe tricus-
pid regurgitation. Doppler interrogation showed TR Vmax 2.83 m/s, PGmax 32
mmHg, and RVSP 42 mmHg, with right atrial and right ventricular dilatation.
(Figures 8—14: echocardiography images)

CT Angiography of the Aorta

CT aortography revealed normal aortic root and ascending aorta dimensions:
sinuses of Valsalva 35 mm, sino-tubular junction 26 mm, ascending aorta 23
mm. No aneurysm, dissection, or thrombus was detected.

(Figures 15, 21: CT angiography)

Scrotal Doppler

Scrotal Doppler ultrasound demonstrated a huge left varicocele (Grade III)
with maximal vein diameter of 4.6 mm, with normal right testis and no hy-
drocele or hernia.

(Figure 22: scrotal Doppler)

Holter Monitoring

Twenty-four-hour Holter monitoring revealed frequent supraventricular ec-
topic beats (268 episodes, <1%) and ventricular ectopics (91, <1%). There
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were 75 episodes of supraventricular tachycardia with a maximum rate of 150
bpm. No sustained ventricular tachycardia, couplets, or triplets were detected.
(Figure 23: Holter report)

Figures

Figures 1-7: Clinical phenotype showing facial dysmorphism, webbed neck,
chest deformity, and sloping shoulders.

Figures 8—14: Echocardiography showing HCM, reduced EF, and severe tri-
cuspid regurgitation.

Figures 15 : CT angiography of the aorta showing normal root and ascending
aorta dimensions.

Figure 16: Laboratory results showing reduced Factor VIII with otherwise
normal coagulation profile.

Figures 17-19: ECGs showing right axis deviation, RBBB, incomplete
LBBB, and anteroseptal ST-T changes.

Figure 20: Chest X-ray showing normal cardiac silhouette.

(Figure 22: scrotal Doppler)

Holter Monitoring

Twenty-four-hour Holter monitoring revealed frequent supraventricular ec-
topic beats (268 episodes, <1%) and ventricular ectopics (91, <1%). There
were 75 episodes of supraventricular tachycardia with a maximum rate of 150
bpm. No sustained ventricular tachycardia, couplets, or triplets were detected.
(Figure 23: Holter report)

Figures




MeroweUniversity of Technology- Abdulatif Alhamad Journal - Vol(11) - Jan 2026- ISSN:1858 -8522

& i
'y

Figures 1-7: Clinical phenotype showing facial dysmorphism, webbed neck,
chest deformity, and sloping shoulders.
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Figures 8—14: Echocardiography showing HCM, reduced EF, and severe tri-
cuspid regurgitation.

@



MeroweUniversity of Technology- Abdulatif Alhamad Journal - Vol(11) - Jan 2026- ISSN:1858 -8522

Figures 15 : CT angiography of the aorta showing normal root and ascending
aorta dimensions.
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Figure 16: Laboratory results showing reduced Factor VIII with otherwise
normal coagulation profile.




MeroweUniversity of Technology- Abdulatif Alhamad Journal - Vol(11) - Jan 2026- ISSN:1858 -8522

Figures 17-19: ECGs showing right axis deviation, RBBB, incomplete
LBBB, and anteroseptal ST-T changes.

Figure 20: Chest X-ray showing normal cardiac silhouette.
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Figure 22: Scrotal Doppler Report showing a large left varicocele.

Figure 23: Holter monitoring demonstrating supraventricular tachycardia epi-
sodes without sustained ventricular arrhythmia.
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Discussion

Noonan syndrome presents with multisystem involvement. The cardinal
features in this patient included facial dysmorphism, webbed neck, chest
deformity, and short stature. Cardiac involvement is the major determinant
of prognosis. While pulmonary valve stenosis is the most frequent lesion
(62%), our patient exhibited hypertrophic cardiomyopathy with severe tri-
cuspid regurgitation and impaired systolic function.

Holter monitoring demonstrated recurrent supraventricular tachyarrhyth-
mias, consistent with the increased predisposition to atrial arrhythmias in
Noonan syndrome with HCM. These arrhythmias may worsen heart failure
and increase thromboembolic risk. Although no malignant ventricular ar-
rhythmias were documented, close follow-up remains warranted.

The scrotal Doppler revealed a large left varicocele, and laboratory testing
showed mild Factor VIII deficiency. These findings may be coincidental but
highlight the importance of considering genitourinary and hematological as-
sociations in syndromic patients.

Differential diagnoses include Turner syndrome, LEOPARD syndrome,
Williams syndrome, and Aarskog syndrome. However, the constellation

of clinical features and normal karyotype support the diagnosis of Noonan
syndrome.

Management in this case focused on heart failure therapy, rhythm surveil-
lance, and referral for surgical/urological opinion regarding varicocele.
Long-term follow-up is essential given the risk of progression of cardiomyo-
pathy and arrhythmia burden.

Conclusion

This case highlights an unusual cardiovascular presentation of Noonan
syndrome, characterized by hypertrophic cardiomyopathy, severe tricuspid
regurgitation, recurrent supraventricular arrhythmias, and preserved aortic
integrity. Recognition of multisystem involvement, including coagulation
and genitourinary anomalies, is important for comprehensive management.
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Abstract
Phenotypic and genetic relationships of body conformation between and within Bag-
gara cattle sub eco-types (Nyalawi, Rezeigi and Mesairi) had been investigated on this
study. Experiment was conducted at Animal Production Research Center Helat Kuku,
north eastern region of Khartoum state. Animals were selected randomly and fed con-
centrate with green fodder at lib. The physical body measurements had been taken by
an ordinary measuring tape (cm), phenotypic performance includes; head measure-
ments (face length, ear length, horn length), neck length, hum height, hum circumfer-
ence, withers height, height at hump tip, back height, back length , back length around
hump, heart girth, heart girth around hump, body length, chest depth, barrel circumfer-
ence, pelvic length and width, side length, dewlap length, dewlap width, tail length
and body weight were taken from each animal. All the analysis was carried out using
Statistical Package for Social Sciences SPSS software. Means and Standard error were
47.4240.62, 21.03£0.37, 14.93+1.69, 35.08+0.9, 11.90+0.61, 25.61£1.05, 113.03+2.62,
121.19£1.65, 119.9+1.31, 71.24+2.39, 121.62+2.14, 139.39+7.42, 154.27+3.24,
123.89+ 2.04, 53.27+0.78, 169.88+3.6, 27.57+0.45, 26.026+0.59, 102.46+1.17,
69.27+£2.86, 19.6£1.81, 79.41+ 1.51 cm and 227.936+9.997 kg respectively, correla-
tion coefficients of heart girth and body measurements of Nyalawi, Mesairi and Rezeigi
ranged 0.84, 0.86 and 0.31, respectively. Correlation coefficients of heart girth is highly
significant (P<0.01) on Nyalawi sub eco-types (0.95) and was heavier at body weight
than Rezeigi and Mesairi sub eco-types 244.24+9., 222.00+ 15.583 and 101.08+2.0147
kg respectively, body weight, body Length and height at wither were highly significant
(P<0.01) on Mesairi sub eco-types(0.86 and 0.90) respectively). Determination coeffi-
cients (R2) of regression of all body measurements were higher on Nyalawi and Rezeigi
than Meseairi sub eco-type (0.706, 0.741and 0.096) respectively, from these results, it
could be concluded that body weight, body Length and height at wither of Nyalawi sub
eco-types can be estimated for early selection and breeding program.
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Introduction
Cattle play important roles in people life and national economy. However,
of their contributions on farm traction, fertilization and fuel (manure) are
considered [1]. Domestication of cattle in Africa started in the Ancient East.
According to [2, 3, 4] the Semitic tribes of southern Arabia were the first
who introduced Zebu and Bos Taurus into Eastern, Southern, and Northern
Africa. The Central Africa people were developed cattle and domesticated
them as reported by [5]. Sudanese cattle were classified [6] into three-groups:
Northern Sudan Zebu (known as Arab Zebu owned by Arab tribes), so after
Sudan referendum, the population of North Sudanese cattle was estimated
about 17.465 million heads [7]. Southern Sudan Zebu which Known as Nilot-
ic Zebu were owned by Nilotic tribes, while Nuba Mountain breed Owned
by Mountain tribes [8]. Moreover, he suggested that Baggara cattle breed
were introduced to the Sudan by immigrant tribes from Asia in very remote
time and the breed are well adapted for existence in the dry tropics and they
owned by transhumant. Sudanese cattle are estimated about 40 million heads
[9]. Kenana and Butana is the most milk producer while Western Baggara
is the major beef-producing cattle breed in Sudan. About 90% of the cattle
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breed population is owned by pastoralists range from semi-arid to savannah
regions. Baggara are a nomadic Bedouin people inhabiting western of the
Sudan, known as shuwa Arabs, migrate seasonally between grazing lands in
the wet season and river areas in the dry season. [10,11] conducted the breed
are not uniform type of cattle, its mean cattle herders.

The breed has variable colours with some tribal colour preference, white with
some black spots or splashes, namely Nyalawi sub eco- type owned by Beni-
Helba, and other tribes in Darfour, dark red with a bright red strip on the
back and the top of the head, main colours of Mesairi sub eco-type owned by
Mesairiya and Hawazma in southern Kordofan; and the third sub eco- type is
Rezeigi cattle, with deep dark red coat and black colour along the neck, the
lateral side of the head and the hind quarters and shoulder sides and owned
by Rezeigat tribe.

Phenotypic characterization is used to identify and document diversity within
and between distinct breeds, based on their observable attributes [12]. Lin-
ear measurements have been used to predict performance characteristics in
poultry [13,14], goats [15] , sheep [16,17] and cattle [18,19]. Linear body
measurements had been used to identify structural weakness, strengths, dif-
ferent aspect of correlation and indication of potential fertility, production
efficiency, selection bulls and cows for breeding program. Linear body meas-
urements have been evaluated information on suitability for animal selection
and genetic improvement programs as suggested by [20].

There are two categories of linear body measurements, the skeletal and the
tissue measurements [21,22]. Skeletal measurements ulna length, body height
and length, chest and chest depth, they are better tools to describe inherent
characteristics while width, girth and body weight indicate muscle and fat
deposition and they are nutrition related [23.24, 22]. The simple linear body
measurements can reliably predict body weight without necessitating animal
slaughter [25]. However, linear body measurements can be taken at lower
costs (when labor costs are relatively low) with a simple measuring tape and
may provide relative accuracy and consistency [26,27]. Furthermore, it has
been found to be moderately until relatively high heritable, with relationship
on growth traits [28]. EAAP and FAO used withers height as a prime indica-
tor of type [29].

Furthermore, [30,31] advocated a shift towards linear measurement in order
to improve the genetic evaluation in beef cattle. Linear body measurement
such as chest girth and body length have been proposed as indirect selection
criteria for genetic improvement of meat production in cattle [32,33], and for
prediction of live weight, growth traits [34] and carcass traits in cattle [35].
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Use ot body linear measurements to predict LW of various types, age groups
and breeds of cattle has been investigated by a number of workers. Meas-
urements were found to be useful in predicting weight of indigenous cattle
such as Ndama of West Africa, Bali of Indonesia, working oxen in Ethiopia,
Sudanese Kenana cattle, Nguni-type cattle of South Africa and the short-horn
zebu cattle of Tanzania [21,36,37,38,39]. Body linear measurements were
also found to be useful in predicting weight of exotic beef cattle [40] and
dairy cows [41].

The objectives of this study to determine the phenotypic and genetic relation-
ships by using linear body measurements between and within three sub eco
types of Baggara beef cattle breed (Nyalawi, Rezeigi and Mesairi)

Materials and Methods

Animals used in this study were located at Animal Production Research Cent-
er (Helat Kuku). Linear body measurements were taken from bulls of three
sub eco-types of Baggara cattle (Nyalawi, Rezeigi and Mesairi). The data had
been collected randomly from 78 Baggara bulls represented by (33 Nyalawi,
32 Rezeigi and 13 Meseairi). Each animal was restrained to make sure that
it was standing upright on its four hooves with its head carried in the nor-
mal position; the surface under the animal was hard and leveled. Live weight
measurements had been taken according to [42,43].

The external body measurements included: Face length the distance between
the head poll and muzzle, ear length the distance between the tip and the base
of the ear, horn length the distance between the tip and the base of the horn.
Neck length was taken from point of the shoulder to the base of the neck,
height at wither was measured using a vertical standard wooden plank and
ruler as the distance from the platform on which the animals stands to the
point of its shoulder, (medial plane over the spinouts process of the second
third thoracic vertebrate). Height at hump tip (taken from the ground level
to the highest point of hump), heart girth had been measured from the cir-
cumference around the chest at the fourth ribs (mean that body circumfer-
ence immediately behind the front shoulder at the fourth ribs, posterior to the
front leg), heart girth around hump measured around the chest including the
hump, hump height was taken from the base of the hump, which is the line
of attachment of the hum to the back to the highest point of the hump. Hump
circumference taken as the perimeter of the hump from a point at the anterior
end of the hump to a point at its posterior end. Chest depth (thorax) was taken
as perpendicular distance between the point at the back, immediately behind
hum and the sternum. Barrel circumference was taken around the abdominal
at the last rib. Pelvic width, represented the distance between the medial sur-
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faces of tubercoxae. Body length was taken from the joint of the scapular or
point of the shoulder to the pin bone, Back length including hump was taken
from spine of first thoracic vertebra and over the hump to the base of the tail,
tail length the distance between the tip and the base of the tail, dewlap length
form the base of the dewlap to its tip and dewlap width. All the measurements
were recorded early in the morning, a plastic tape marked in centimeters (cm)
was drawn around each animal directly for all body measurements lengths.
Statistical analysis

Descriptive statistics and regression analysis carried out using SPSS (Statisti-
cal Package for Social Sciences) software (2001). Descriptive analysis has
been carried out to calculate the simple means of all variables among three
sub eco-type of Baggara breed and Correlation between different linear body
measurements were also performed.

Results

Table (1) shows the face length, hump circumference, hump height, body
length, pelvic-length and pelvic width were similar at the three sub eco types
of Baggara beef cattle (Nyalawi, Rezeigi and Meseairi). Horn length, ear
length, neck length, back length, back length around hump, height at withers,
body Length, body weight, side length, chest depth and dewlap width were
resembling to each other in Nyalawi and Rezeigi sub eco types of Baggara
beef cattle. Height at back, height at hump tip, heart girth and tail-Length
were similar between Nyalawi and Meseairi sub eco types. Heart girth around
hump and the dewlap length were also similar between Rezeigi and Meseairi
sub eco types.

Body weight of Nyalawi sub eco-type, Rezeigi and Meseairi sub eco-type
was 244.24 +9.70, 222.00 + 15.58 and 101.08 £+ 2.01 respectively. It is obvi-
ous that the Nyalawi sub eco -type was heavier than the other.

Table .1: Means and Standard errors of linear body measurements of Nya-
lawi, Rezeigi and Meseairi sub eco -type.

Components Nyalawi Rezeigi Meseairi
Mean + Se. Mean + Se. Mean + Se

Face length 47.39+0.53 47.03 +£0.63 47.85+0.72
Ear length 21.33+£0.33 20.74 £0.24 1731 £2.86
Neck length 35.18+1.06 33.85+0.75 21.04 +£0.56
Horn length 14.82+1.17 1.07 +£12.68 36.23 £0.91
Hump circumference 25.79 +0.87 25.58+1.11 2546+ 1.17
Hump height 11.91+£0.50 11.58 £ 0.52 12.23 +0.79
Back length 68.52+1.18 68.29 £ 1.40 121.96 +2.29
Back length around hump | 122.21 +1.86 121.19+1.96 76.92 £4.50
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Height at withers 111.68 £ 1.61 112.56 +0.99 121.46 £2.61
Height at back 117.98 £ 1.42 120.20 £ 0.90 114.86 = 1.34
Height at hump tip 122.02 £ 1.36 118.177 £ 1.56 121.54 £ 1.62
Body Length 125.18 £1.94 124.55 +1.89 123.36 £2.04
Body weight 24424 £9.70 222.00 +15.58 101.08 +2.01
Heart girth 144.18 £ 1.87 135.35+2.97 140.46 £2.57
Heart girth around hump 158.67 + 2.68 150.61+ 3.59 153.54+3.46
Barrel circumference 172.36 £2.98 164.13 +£3.90 173.15+£3.91
Side length 104.39 £1.35 102.45 +1.63 52.27+0.87
Chest depth 5422 +0.77 53.33+0.70 217.31+10.09
Dewlap length 67.24 £ 1.50 70.19 £ 1.83 70.38 £5.24
Dewlap width 18.18 £0.55 16.77 £0.61 23.85+4.28
pelvic-length 2791 +0.71 27.65 +0.46 27.15+0.82
pelvic width 26.85+0.54 25.77+0.44 25.46 +0.79
Tail-Length 80.79 + 1.62 77.00 +1.32 80.46 + 1.59

Se: Standard error of mean
As seen in table (2) all body measurements had positive correlation, chest
depth was highly significant (p<<0.01) (0.953) in Nyalawi sub- eco-type.
Table.2: Correlation coefficients between different linear body measurements
in Nyalawi sub eco-type:

Sourcesof [N e ¢ k|B o d y|B o d y|heartgirth |Height at|Height at
variation length Length weight wither back
B o d y|0.29

Length

B o d y[0327 0.469**

weight

heart girth | 0.469** 0.483%** 0.840%*

Height at]0.334 0.332 0.022 0.129

wither

Height  at] 0.389* 0.446** 0.025 0.174 0.805%*

back

Chest depth | 0.546** 0.463** 0.868** 0.953%%* 0.120 0.167

*Correlation is significant at the 0.05 level : (p<0.05)

**Correlation is significant at the 0.01 level : (p<0.01)
From table (3) it is clearly that all body measurements had highly significant
positive correlation (p<0.01) except heart girth had negative correlation in
Rezeigi sub eco-type, neck length and body weight were correlated signifi-

cantly (p<0.05).
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Table .3: Correlation coefficients between various linear body measurements
in Rezeigi sub-type

Sources  of | Neck length | B o d y | Body weight | heart girth | Height with- | Height-at back
variation length er

Body Length | 0.471%**

Body weight | 0.456* 0.898%*%*

heart girth -0.291 -0.232 -0.310

Height at | 0.463** 0.698** 0.838** - 0.005

withers

Height at | 0.554** 0.744%%* 0.895%%* -0.183 0.868%*

back

Chest depth [ 0.518%** 0.774%* 0.922%* - 0.096 0.755%* 0.872%*

*Correlation is significant at the 0.05 level : (p<0.05)

**Correlation is significant at the 0.01 level : (p<0.01)

Table .4 shows all body measurements had positive correlation and high sig-
nificant (p<0.01) except heart girth and body weight were correlated signifi-
cantly (p<0.05), also body length and height at wither and Chest depth were
positively correlated in Meseairi sub eco-type.

Table .4: Correlation coefficients between various linear body measurements
in Meseairi sub eco-type:

Components Neck length | Body Length | Body weight | heart girth | Height wither | Height at back
Neck length

Body Length 0.457

Body weight 0.650%* 0.814%%*

heart girth 0.705%* 0.782%%* 0.861**

Height at wither | 0.546 0.705%%* 0.809%* 0.624*

Height at back 0.647%* 0.878%%* 0.842%%* 0.870%* | 0.846**

Chest depth 0.533 0.749%* 0.684* 0.745%* | 0.695%** 0.838**

*Correlation is significant at the 0.05 level : (p<0.05)

**Correlation is significant at the 0.01 level : (p<0.01)

Table (5) revealed the comparison between correlation coefficients between
different linear body measurements of the three sub eco-type f Baggara breed
(Nyalawi, Rezeigi and Meseairis) and it is observed that the correlation coef-
ficients of chest girth and body weight were significantly greater for Nyalawi
(0.953 and 0.868) than for Rezeigi and Mesairi (0.87 and 0.471) and (0.749
and 0.814) cattle sub eco-types and that height at wither was significantly
higher for Nyalawi sub eco-types than for Rezeigi and Meseairi sub eco-type
respectively, also heart girth was significantly higher 0.840 for Nyalawi sub
eco-types (p<0.01). The result supported using measurement as a prediction
equation to calculate live weight as seen in table (6).
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Table .5 Correlation coefficients between different linear body measurements
of the three sub eco-type f Baggara breed (Nyalawi, Rezeigi and Meseairis)

Sources of variation Nyalawi Rezeigi Meseairi
Body Length

Body weight 0.868** 0.471%* 0.814%*
heart girth 0.840** -0.310 0.782%*
Height at wither 0.805%* 0.698** 0.705%*
Chest depth 0.953%%* 0.872%* 0.749%*

Table 6: Analysis of variance (ANOVA Table) of different body measure-
ments for Nyalawi , Rezeigi and Meseairi sub eco -type.

Sources of varia- | Nyalawi Rezeigi Meseairi
tion
F Sig. F Sig. F Sig.

Neck length 8.728 0.006* |2.684 ]0.112* | 10.900 0.007*
Body length 9.441 0.004* [ 1.646 |0.210* | 17.366 0.002*
Body weight 74.599 10.000* | 1.914 [0.183* |28.536 0.000°
Height at withers 0.524 0.474* 1 0.001 |0.978* | 7.001 0.023*
Height at back 0.970 0.332* [ 1.002 | 0.325* | 34.357 0.000*
Chest depth 309.007 ]0.000* | 0.269 | 0.608* | 13.760 0.003*

a: Predictors (Constant): Neck length, body length, body weight, height at
wither, height at back and chest depth

b: Dependent (Variable): Heart girth.

The R2 value in (Table 7) ranged from 0.02 to 0.91 in Nyalawi sub eco -type
and 0.01 to 0.10 in Rezeigi and Meseairi sub eco -type the R2 value ranged
from (0.39) to (0.76) respectively. Considering individual traits, chest depth
had the best regression (0.91) in Nyalawi sub eco -type followed by height at
withers (0.76) and body weight (0.74) in Meseairi sub eco -type and (0.71)
in Nyalawi sub eco —type respectively, the best one was chest depth (0.91) in
Nyalawi, followed by (0.56) in Meseairi sub eco —type and neck length (0.49)
in Meseairi sub eco -type respectively. The implication of the high R2 value
observed in Nyalawi for chest depth and body weight is that these traits could
be used to predict selection program for the animal since they could explain
91% and 71% of the variation in live body measurements.
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Table7: Regression of linear body measurements dependent on heart girth in
for Nyalawi , Rezeigi and Meseairi sub eco -type.

Components Nyalawi (R2) | Rezeigi ®» Meseairi ®?
Neck length 0.22 0.09 0.49
Body Length 0.23 0.05 0.61
body weight 0.71 0.10 0.74
Height at back 0.03 0.000 0.39
Height at withers | 0.02 0.03 0.76
Chest depth 0.91 0.01 0.56

The high determination of the coefficient of 91% indicated that the 91%
of the change of body weight and height at withers followed the equation
y=18.437+2.319 X where y is dependent: heart girth, x is independent: the
neck length, body length, body weight, height at withers, height at the back
and chest depth table (8).

Table 8: The Prediction equation of heart girth and linear body measurements
in Nyalawi , Rezeigi and Meseairi sub eco -type.

Components

Nyalawi sub eco —type

Rezeigi sub eco -type

Mesairi sub eco -type

Neck length

y=115.105+0.826 X

y =174.593+( -1.159) X

y =68.556+1.985 X

Body Length

y=85.874+0.466X

y=180.620+(- 0.363) X

y=33.331+ 0.878 X

Body weight

y=104.519+0.162 X

y=151.261+(- 0.084) X

y =91.620+ 0.226 X

Height at wither

y=127.417+0.150 X

y=137.071+(- 0.015) X

y=2.544+1.201 X

Height at back

y=117.029+0.230 X

y=207.873+(- 0.603) X

y=-27.046 + 1.378 X

Chest depth

y=18.437+2.319 X

y=156.946+(- 0.405) X

y=25.422+2.201 X

y= Dependent: heart girth

x=Independent: Neck length, Body Length, Body weight, Height at wither,
Height at back and Chest depth

Discussion:

Phenotypic characteristics indicated that Baggara cattle was the major meat
producing breed in Sudan especially Nyalawi cattle sub eco-type. The result
obtain in this study was agreed with [44] who found that Nyalawi cattle sub
eco-type had larger frames than Mesairi sub eco-type, height at wither and
chest depth for Nyalawi cattle sub eco-type was significantly high (p< 0.01).
Similar to this finding [45] reported a higher coefficient of determination of
height at wither and chest depth, also [46] opined that heart girth had highly
significant correlation coefficients (p<0.01), this high correlation coefficients
which were obtained for live weight and some body measurements for Sudan
Baggara cattle [47] and for Kenana cattle [48] . Moreover, [45] documented a
high coefficient of correlation for chest girth in their work.

The moderate to high correlation coefficients between the growth traits [33]
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suggest that the two pairs of growth traits are influenced by a similar set of
genes and selection of one is likely to increase the other which will result in
high genetic gain. This is also agreed for tail base width was significantly
larger in Nyalawi cattle sub eco-type.

This finding indicated that Nyalawi cattle sub eco-type had faster linear skeletal
growth rate which is in agreement with the earlier findings of [49,50] who stated that
animals with different rates of skeletal growth had different live animal measurements.
In Kenana cattle [51] found that mature cows reached above 130 cm of the
body length, in this study it was slightly lower (123.89) cm which might be
due to the difference in body frame of Baggara cattle studied.
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