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Abstract

Background and Objective: The poultry industry plays a significant role in the
human food chain, with its products contributing substantially to meeting protein
requirements. In modern poultry production systems, birds are often raised under high-
density conditions for economic efficiency. However, increased density and other factors
can lead to various stresses, particularly heat stress, negatively impacting growth,
performance, and overall health. Heat stress compromises the birds' defense mechanisms,
making them more susceptible to diseases. Special feed additives are often employed to
enhance performance and feed conversion efficiency to mitigate the adverse effects. Heat
stress is a major challenge in the poultry industry, causing significant economic losses,
especially in tropical climates. In broilers, it leads to reduced growth rates, intestinal
tissue damage, immune suppression, and fat oxidation, ultimately diminishing economic
performance.
Methodology: This study investigated the effects of dietary flixweed supplementation
on performance, carcass traits, serum biochemistry, and Jejunum histology in broilers
reared under high ambient temperatures. 500-day-old male broilers (Ross 308) were
randomly assigned to five treatments with four replicates (25 chicks per replicate). The
dietary treatments included: 1- Positive control (PC): Standard diet without additives
under normal conditions, 2- Negative control (NC): Standard diet without additives under
high ambient temperature conditions, 3- NC + 0.2% Vitamin C complex, 4- NC + 0.5%
flixweed seed, and 5-NC + 1% flixweed seed. Body weight and feed consumption were
measured at the end of the initial, growth, and final periods. On day 42, one bird from
each replicate was randomly selected for blood collection via the wing vein. Blood
samples were collected into Venoject tubes containing 0.5 cc of the anticoagulant
ethylenediamine tetraacetic acid (EDTA) for hematological analysis.
Results: Dietary treatments under heat stress significantly affected body weight at 24 and
42 days of age compared to the NC group, though no differences were observed compared
to the PC group. Body weight at 1 and 10 days of age was unaffected by treatments (P <
0.05). The PC group exhibited higher body weights at 24 and 42 days than other
treatments. Average daily gain, feed conversion ratio, and feed intake during 10-24 days,
24-42 days, and 1-42 days differed significantly among treatments. Serum total
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cholesterol, triglyceride levels, and jejunum histology traits were also significantly
influenced by the treatments. Notably, supplementing the NC diet with 0.5% flixweed
improved performance traits in the NC group.

Conclusion: Under high ambient temperature conditions, dietary supplementation with
0.5% flixweed can enhance performance traits in broilers, making it a viable feed additive
for improving productivity under heat stress.

Keywords: Broiler, blood metabolite, heat stress, performance, flixweed.
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Table 1. Ingredients and chemical composition of basal experimental diets in different periods of broiler

breeding
Breeding periods
Ingredients (%) Starter Grower Finisher
(1-10 day) (11-24 day) (25-42 day)
Corn grain 52.00 54.64 60.27
Soybean meal (CP 40%) 34.50 37.00 31.00
Corn gluten meal 7.20 0.00 0.00
D-calcium phosphate 1.60 1.40 1.20
Carbonate calcium 1.30 1.20 1.10
Soybean oil 1.20 3.60 4.30
Salt 0.40 0.40 0.40
L-Lysine 0.10 0.00 0.00
DL-Methionine 0.20 0.26 0.23
Vitamin supplement 0.25 0.25 0.25
Mineral supplement? 0.25 0.25 0.25
Sand or Descurainia sophia seed 1.00 1.00 1.00
Calculated composition Starter Grower Finisher
(1-10 day) (11-24 day) (25-42 day)

Metabolizable energy (Kcal.kg™) 3000 3100 3200
Crude protein (g.kg™) 230 215 195
Calcium (%) 0.96 0.87 0.78
Auvailable phosphorus (%) 0.48 0.44 0.39
Sodium (%) 0.17 0.20 0.19
Lysine (%) 1.44 1.29 1.15
Methionine + Cysteine (%) 1.08 0.99 0.99
Tryptophan (%) 0.23 0.21 0.18

vitamin diet (per kg) included vitamin A: 4400000 IU, vitamin D3: 72000 IU, vitamin E: 14400 mg, vitamin K: 2000 mg, cobalamin: 640 mg, vitamin B1: 612 mg,
vitamin B2: 3000 mg, pantothenic acid: 4896 mg, niacin: 12160 mg, vitamin B6: 612 mg, biotin: 2000 mg, and choline chloride: 260 mg. 2Mineral diet (per kg) included

Mn: 64.5 g, Zn: 33.8 g, Fe: 100 g, Cu: 8 g, I: 640 mg, and Se: 8 g.
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Table 2. Means comparison of experimental treatments effects on body weight and daily body weight gain in
broilers during 42 days

Body weight Body weight gain
-1
Treatment @ 0-10 11-24(g'day221-42
0 day 10 day 24 day 42 day day day day 1-42 day
Positive control (PC) 41.53 248.04 1025.12° 2643.04° 15.19 52.45° 95.32% 54.40°
Negative control (NC) 42.02 230.55 896.11° 2298.32° 1458 4653 81.06° 38.99°
NC + Vitamin C 0.2% 41.82 245.00 938.97™ 2448.30° 15.55 49.57° 83.50° 44.89°
NC+ Descurainiasophia 49 15 93578 972.82 2429.58" 1464  4859° 86750  42.64°
seed 0.5%
NC+ D. sophia seed 1% 41.56 234.44 918.46™ 2326.66™ 14.76 46.71° 82.42°  39.25™
SEM 0.299 3.56 21.99 69.61 0.298 0.58 1.72 1.65
P-value 0.172 0.111 0.020 0.031 0.140 0.05 0.027 0.135

In each column, means with common letters are in the same statistical group at 5% probability level (Duncan test).

PC, positive control (normal rering condition); NC, negative control (heat stress condition).
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Table 3. Means comparison of experimental treatments effects on feed intake and feed conversion ration in
broilers during 42 days

Feed int?ke Feed converfion ratio
Treatment (g.day”) 0-10 (99°)
0 day 10 day 24 day 42 day day 11-24 day  24-42 day 1-42 day

Positive control (PC) 23.55 86.68° 14255  89.99% 1.48 1.59° 1.81° 1.66°
Negative control (NC) 21.52 76.87° 121.72°  74.62° 1.47 1.61% 3.01° 1.96°
NC + Vitamin C 0.2% 23.44 78.70° 131.03°  76.47* 151 1.59% 2.43° 1.74°
NC+ Descurainia 23.86 79.79°  138.95®  78.87° 1.63 1.64° 2.45P 1.76°
sophia seed 0.5%

ﬂg* D. sophia seed 23.13 75.98° 127.67°  75.59™ 157 1.62° 2.87% 1.92°
SEM 0.388 2.22 5.11 1.72 0.054 0.067 0.186 0.068
P-value 0.118 0.021 0.015 0.019 0.176 0.013 0.036 0.038

In each column, means with common letters are in the same statistical group at 5% probability level (Duncan test).
PC, positive control (normal rering condition); NC, negative control (heat stress condition).
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Table 4. Means comparison of experimental treatments effects on carcass traits percentage in 42-day broilers

Treatment Breast Thigh Drumstick Abdominal fat Heart liver
Organ weight g.100 g live weight
Positive control (PC) 23.50 10.79 8.54 0.330 0.500 2.31
Negative control (NC) 21.99 9.38 8.79 0.633 0.496 2.25
NC + Vitamin C 0.2% 22.94 10.32 8.70 0.420 0.476 1.99
e Descurainia sophia seed 21.80 9.94 8.98 0.480 0.510 2.29
NC+ D. sophia seed 1% 23.91 9.88 8.62 0.583 0.470 2.04
SEM 0.969 0.602 0.299 0.116 0.022 0.193
P-value 0.549 0.425 0.256 0.095 0.115 0.352

In each column, means with common letters are in the same statistical group at 5% probability level (Duncan test).
PC, positive control (normal rering condition); NC, negative control (heat stress condition).
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Table 5. Means comparison of experimental treatments effects on relative weight of internal organs in 42-day

broilers
Treatment Pancreas Proventriculus  Gizzard Bursa of fabricius Thymus Spleen
Organ weight g.100 g live weight

Positive control (PC) 0.270 0.420 1.66 0.166 0.090% 0.113%
Negative control (NC) 0.250 0.490 1.67 0.170 0.033° 0.060°
NC + Vitamin C 0.2% 0.235 0.376 1.50 0.106 0.056" 0.086%
NC+ Descurainia sophia 0.260 0.466 1.53 0.099 0.057° 0.106°
seed 0.5%

NC+ D. sophia seed 1% 0.295 0.463 1.55 0.130 0.053" 0.110°
SEM 0.020 0.055 0.09 0.024 0.009 0.015

P-value 0.096 0.279 0.419 0.094 0.008 0.033

In each column, means with common letters are in the same statistical group at 5% probability level (Duncan test).
PC, positive control (normal rering condition); NC, negative control (heat stress condition).
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Table 6. Effect of different treatment on some blood metabolites in broilers at 42 days

TG Total Cholesterol HDL-C LDL-C VLDL-C
Treatments (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL)
Positive control (PC) 82.00° 92.00P 105.00 116.00 37.40°
Negative Control (NC) 149.00° 206.00° 107.66 113.66 29.80°
NC + vit C 0.2% 184.33° 208.66% 110.33 105.33 29.86"
NC+ Flixweed 0.5% 147.66° 206.00° 108.66 122.00 29.53°
NC+ Flixweed 1% 166.66% 208.66° 107.00 122.66 33.33%
SEM 8.28 7.16 3.63 9.13 1.70
P-value 0.0002 <.0001 0.323 0.652 0.010

D Means in the same row with no common superscripts differ significantly (P < 0.05).
PC, positive control (normal rering condition); NC, negative control (heat stress condition).



A

o Al (P>/00) sss ol s sl lyls

¢35 pPP e 0Dy el) e lasles
(P<+/+0) LPY a\ﬁh 6)\36m r.x.; L, e r"g‘a) r)ﬂ.‘\

P U B VA P IN K A PR eI

0J9 R L;i'e.\-“ﬂ e o)l J“L 4 by c*\-v

P s Sl eayy e bt el 00y s

Lo,las om poSe 5 sl 035 aiags 0ds ol

S %Y o g8 e p S 5 Kb e3s,y iide sl i3y 055 » bl gl les SEY Jsas
Table 7. Effect of different treatments on relative weight of intestine in broilers at 42 days

Treatments Duodenum  Jejunum lleum ceca Duodenum  Jejunum lleum ceca
Organ weight (g) Organ weight g/ 100 g live weight
Positive control (PC) 19.90 33.90 31.80 10.70 0.86 2.79 1.83 0.50
Negative Control (NC) 17.60 33.70 28.90 8.80 0.82 2.20 1.89 0.57
NC + vit C 0.2% 17.40 34.40 29.00 10.60 0.85 2.69 1.77 0.52
NC+ Flixweed 0.5% 19.30 41.50 35.20 10.20 1.06 221 1.88 0.57
NC+ Flixweed 1% 17.10 40.50 30.90 7.60 0.89 2.23 1.69 0.41
SEM 1.83 6.42 4.88 1.84 0.104 0.280 0.197 0.109
P-value 0.073 0.120 0.149 0.691 0.233 0.138 0.046 0.363

*® Means in the same row with no common superscripts differ significantly (P < 0.05).
PC, positive control (normal rering condition); NC, negative control (heat stress condition).

S fY o3 si S sbar s p555 il g@.uj At b sles GI-A Joax
Table 8. Effect of different treatment on Jejunum histology in broiler at 42 days

Villus Height Villus Width crypt depth Villus Height to crypt depth

Treatments W W W (Wh)

Positive control (PC) 1525.00° 126.00° 288.00 5.342°
Negative Control (NC) 1194.00° 160.00° 276.00 3.913¢
NC + vit C 0.2% 1585.00° 141.00 279.00 6.398°
NC+ Flixweed 0.5% 1594.00° 170.00° 388.00 4.848°
NC+ Flixweed 1% 1267.00° 180.00° 323.00 4.372°
SEM 36.93 8.14 10.07 0.165

P-value <.0001 <.0001 0.245 <.0001

*P Means in the same row with no common superscripts differ significantly (P < 0.05).
PC, positive control (normal rering condition); NC, negative control (heat stress condition).
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