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Article Info ABSTRACT

Article type: Background and Objectives: Alternative sources of wheat flour, such as
Full Length Research Paper  dried sugarcane bagasse, contain carbohydrate components that can be
utilized as a carbohydrate source after physical processing of the dried
sugarcane bagasse. Wheat flour is an essential ingredient in the production

Article history:

Received: 05.04.2024 of aquatic and livestock feed. In recent years, due to its rising price, the
Revised: 06.10.2024 production costs of aquatic and livestock feed have also increased. To
Accepted: 11.09.2024 address this issue, dried sugarcane bagasse is used in livestock feed due to

its low cost. However, to incorporate it into aquatic feed, it is necessary to
study the effects of the feed manufacturing process on its usability. This

g:m c]llrsc:f study was conducted to investigate the effects of replacing wheat flour with
Dried sugarcane bagasse, dried sugarcane pulp on growth, survival, and body composition in Benni
Growth, fish (Mesopotamichthys sharpeyi) fed diets containing different levels of
Replacement dried sugarcane bagasse.

Materials and Methods: The fry were purchased from the Shahid Malaki
Warm-water Fish Breeding and Rearing Workshop and transferred to the
fish rearing hall of the Research Center for Aquaculture Breeding and
Rearing at Islamic Azad University, Ahvaz Branch (Khuzestan, Iran). A
total of 450 Benni fish fingerlings with an average weight of 2.24 £ 0.1 g
were randomly distributed into 15 fiberglass tanks (135 L each) at a density
of 30 fish per tank. Five experimental diets (with three replicates each)
were formulated and produced, containing equal levels of energy and
protein but with varying replacement levels (0%, 20%, 30%, 50%,
and 70%) of sugarcane bagasse with wheat flour. The fish were fed the
experimental diets five times daily at a rate of 10% of their body weight for
60 days.

Results: The results showed that the growth indices of fish fed with
different experimental treatments did not have a significant difference with
each other (P>0.05). There was no significant difference in survival among
the different experimental treatments (P>0.05). The percentage of carcass
protein in fish fed with 30% and 50% replacement levels was higher
compared to the other treatments (P<0.05). The highest percentage of
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carcass fat was observed in fish fed with 20%, 30%, and 70% replacement
levels (P<0.05). The percentage of ash in the carcass of fish fed with
different experimental treatments showed no significant difference (P>0.05).

Conclusion: Based on the obtained results, dried sugarcane bagasse can
replace wheat flour in the diet of Benni fish up to 70% without negatively
affecting growth and survival indices. Moreover, the body's fat and protein
content increased with higher replacement levels. Therefore, dried
sugarcane bagasse can be recommended as a cheaper carbohydrate source
in Benni fish fingerlings' diet.
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Table 1. Diet composition and proximate analysis results.
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Table 2. Growth indices in Benni fish fed with different levels of dried sugarcane bagasse.
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Table 3. Composition of Benni fish fed with different levels of dried sugarcane bagasse.
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2.22+0.04° 2.1+0.05%® 2.16+0.10° 2.17+0.08° 2.004+0.30? (X2,3) 2r
2.03+0.16° 2.05+0.07° 2.10+0.19° 2.23+0.14% 2.05+0.07° (o)) Sl
76.47+0.33% 76.1240.40° 76.36+0.03% 75.98+0.17° 76.29+0.05 (Lo 33) b,

(P>+/20) Ll o Ao s3940 cla..d)s Sl pme BVl glyls ilmte G >

V€A



U 521 ol e 9 03132l 190 iz [ e 3T Slodr Sl S Sy 03l T

S i g e sl Loeld s
aime SOl bl a5 S e 4 S
ol b a3 o g S Ol 5 SIS
O gl cpl s 500 Iy Gl 31 0 Sl b
Rl st 4 RS Basn Al e
Sle SE s S5 ol sl gl el
oL S el i, s S pbke glac
S S Al S el Bl S
3ol Kile &S el 0 S5 28 e Sl
Gl el 5 05 S sasliS Ll
Cole Aile WL ol ool 4 osdle (FYYA)
NS b Qi b by ke sla S35 o
il e b e (S sl e b
53 01 bl s w Tl OIS iags .(YR) sl
Bl w s sl sl s A, SRl
Vsare at s LWL erer Aol Aedddle
5 srbels (R gl Sl gapl Olses
tlpede (1) 553 aro s ST bl 55y
oo Al o > L Gl oS s
asb i, Gl Wi e Ly Ssde L) s
Slaszmse 3 108 2n Lgud 500y, Lide o Soe
S ol S aeY ppemen (M) YY) 55 e g3
Ly b e Claline 5 Sl b
S e S s as Ve 5l 5L CE_N (el
R N S
Lo 4 s s S0 ealiad 6 2 il
S S St Sy e IS 2le &S
035 oy S osldes S0 4 Olale 1,
ek bl Gla a3 &S Doy el
A § 8 o 53 Lot Sl et (5,
5 s oS Aleesr 3 L s 3n s
Ll Slles &8 col ot Oly o8 Lo (550

udb‘é&)‘f LQ.,\JLW.& ¢QJJSUL:.-IT udﬁ_gﬂ\ﬁ.wﬁ

V€4

(S 5 Ao 9 Sy
e J.AI).: C«a 9 ‘_;“:\J& J\)A dj\)‘
LS o Wl L)l 5l ol 0 1 Sl 8
olale . 5> 4«5 Mesopotamichthys sharpeyi

Lol

Jsay wil e Ol Olal VG (b
e A a5 ot s b
Okl 53 isp sl OF YL sslal 33
2> (V) cd sy ook Sl S s
ol 5 oo b sy lew Ol g
Use sl 5 ol 5 b gl B 51 s
53,5 seslaslly sl b S olale S5y
TR 2 SYG gl onl o ool w3y 3 g
ol D3 Shidan S s 5 o mbe 35
b sie oo b S (AU e 4 Ol
03 el gla e bl b Olyn U AS e 0l 3
e o,y S Sluls Sl el o
5 oS e Sl 4y Cos oyl b S Olals
G Sheslinad U sl ragyn sl 4S
CaBOlL 5 oL e S Ol i S
0 el e ed 53 s ssba S Oljdas S
@B SIS LB o n e Al M e
St S Sy OIS e o8 s DL s
s e (S ocosldes 3w L
o > pkS 3T ale Shday S SeadolS
Lix e g3 S el s, o oAb olde
Lol 4 gl ol plod Cnd oo M 55
St oyl eslinal &S als 0L s ol 2alS
s Sas e 3 g dos Ve Ol © S
Ao b anslie 53 oy pale amm a2V S 55 A
Wil pkS 5T el e boedd adis
Ol Ol s (sl oy DL 3 4S5 sha

Al Condy Gl 5 ohs Ly &5 05 5 b



Y€+ € ﬁ.b Y b)w NE 8,90 ‘qui L}S)Sﬁﬁd)bﬁb){‘. Q)ﬁu

Sl OF elial s WBL e sl (el
Joks 1) O il 5 o o 3l OLES 5 i (6 S
S LS e 5 LSS Shdas S CwdOll a4
035 (rg 53 e Ll (S s ol Gk
355 o 8n Conslin 5 sl s Sl 3l 4 i
Sy Dbl Ll L oalis s DS eR xvy)
e Olge 4 g5sliS Sluls b bl s a8
S (Y18) OLas 5 esl3,ST llie s Slydeas S
D353 pub oo b $5500 L3 L5 a5,
S o g e OIS S 4 e L 2 s
Conl 0 8 o8 A S SoolsS oK
.(Y¥)
S 4 3 0L s n) @l e 53
SOl e K Ulpen LS e Sis S
Alas olde o 3 Aoy Ve B Sl S
Ct.ﬂ u—i;—<it" 5 5,5 O3 eslamal 34 e
Lossd S )T ale Shday S 530l S
ik Sl Jpams S oS Sl 4
Lls o5 sl Gowe (o5 SV e Sl oslind
Sl osn ol el 3 Sdes e sdle
3ph e Sl wups S g o kS Lis
sal sy el 4 a5 b o B0 (555
oy 0 S Sl Sy Sl eslatad Gass ol

Db deo s s e Al e

1.New, M. B. (1996). Responsible use of
aquaculture  feeds. Aquaculture  Asia,
1(1), 3-15.

2.Williams, K. C., Irvin, S., & Barclay, M.
(2004). Polka dot grouper Cromileptes
altivelis ~ fingerlings  require  high
protein and moderate lipid diets for
optimal growth and nutrient retention.
Aquaculture nutrition, 10(2), 125-134.

Voo

3L 5 el slge Sl eslinal by mesS (0585 2
Sluls ke mhae a8 4 e L5
sl Slols o dile ol eslizal (55,5l
SUTE O Y 558 OLnl e 53 Lot atea
5 eslizal 13 adlas cpl g &S 0T 5,0
Sosles @ ol (i iz o) 8L
A sl A (03 S 5 0 Sl (S5
OGl 4 e OF sk mhaw 2alS S Aoy 0
Aot Sas 8L S 6V pshe 0K
o Obale amy adY S 5 5 A, 5 Shee i
oS sl Slalllan Loy ol s el elS 55
Lol 5 53 oS 3l spmy 55 L3S 2l s
i Bl el Ol el ds oLl
O b e a8 5 sl &son
55 o aadlas s e gl ol L0
Gosl Jos 8L 2l 53 Jsens 555 G5 5
e Ulsea ol b Dosen ol
SV ke o 8 WS sdalie Sloday S
Loy L;Laau.a}'u S g e Jj\ Bt wﬁl}
OLer 5 05 315 Gk wren ((V0) el o3
oS i (5 SL A AV Lis S Ol oS (TeYY)
Olpea S Bl a3 o5l Jos g Fsh
S As esladl

wye VOl ol S

sls o YL LUls Vibrio s Microbulbifer

3Jafari, V. A., Nourgholipour, S,
Imanpour, M. R., & Hosseini Far, S. H.
(2020). Effects of different levels of the
amino acid glycine on growth indices,
feed intake, survival rate and salinity
stress  resistance in common carp
Cyprinus carpio. Journal of Animal
Environment, 11(2), 197-204.



U 521 ol e 9 03132l 190 iz [ e 3T Slodr Sl S Sy 03l T

4.Noorabadi, M. J., Safari, O. (2023). A
review on the use of carbohydrate sources
in the diet of aquatic animals with an
emphasis on improving the growth
performance of aquatic species. Seventh
National Conference on New Findings in
Agriculture, Environment and Sustainable
Natural Resources. [In Persian]
5.Da, C. T., Lundh, T., & Lindberg, J. E.
(2013). Digestibility of dietary components
and amino acids in animal and plant
protein feed ingredients in striped catfish
(Pangasianodon hypophthalmus) fingerlings.
Aquaculture Nutrition, 19(5), 741-750.
6.Bureau, D. P., Hua, K., & Cho, C. Y.
(2006). Effect of feeding level on growth
and nutrient deposition in rainbow trout
(Oncorhynchus mykiss Walbaum) growing
from 150 to 600 g. Aquaculture research,
37(11), 1090-1098.
7.Mohapatra, S. B., & Patra, A. K. (2014).
Growth response of common carp
(Cyprinus carpio) to different feed
ingredients incorporate diets. Advances in
Applied Science Research, 5(1), 169-173.
8.Webster, C. D., & Lim, C. (Eds). (2002).
Nutrient requirements and feeding of
finfish for aquaculture. CABI Publishing,
184-201p.
9.Wilson, R. P. (1994). Utilization of
dietary carbohydrate by fish. Aquaculture,
124(1-4), 67-80.
10.Coad, B. W. (1991). Fishes of The
Tigris-Euphrates Basin: A critical check
list. Syllogeus, 68, 31.

11.Nick Pi, M., Dehghan, S., Esmaili, F., &
Marashi, Z. (2003). Final report of
the Barbus grypus fish and Barbus
sharpeyi fish biological survey project.
Agricultural Research, Education and
Extension Organization, 124p. [In Persian]

12.Mousavi, S. M., Majdi Nasab, E.,
Yavari, V., Rajabzadeh Ghatrami, E., &
Razi Jalali, M. (2012). Effects of
two anaesthetic regimes, MS-222
and eugenol, on plasma biochemical
profile in Barbus sharpeyi. Comparative
Clinical Pathology, 21, 859-863.

13.Castro, F. D., & Machado, P. F. (1990).
Feeding value of steam treated sugar
cane bagasse in ruminant rations.

Vo)

Journal of Livestock Research for Rural
Development, 2(1), 1-6.

14.Tabandeh, F., Roaiaie, M., Bambai, B.,
Molaie, M., & Ghasemi, F. (2009).
Isolation and identification of the
bagasse degrading microorganisms.
Iranian Journal of Biology, 442-451p.

15.Jaferian, A., & Fayazi, J. (2011).
Introduction of pit instead of barley
grain in common carp feed. Journal of
Global Veterinaria, 7(1), 7-9.

16.De La Cruz, H. O. (1990). Steam treated
bagasse for fattening cattle. Effect of
supplementation with Gliricidia sepium
and urea/molasses. Livestock Research
for Rural Development, 2(2), 77-91.

17.Nya, E. J., & Austin, B. (2011). Dietary
modulation of digestive enzymes by the
administration of feed additives to
rainbow trout, Oncorhynchus mykiss
Walbaum.  Aquaculture  Nutrition,
17(2), 459-466.

18.Najafabadi, R. T., & Asodar, M. A.
(2010). Investigation of the effect of
organic matter by vertical mulching
method on physical and chemical
properties of soil and improvement of
sugarcane yield. National Conference on
Water, Soil, Plant and Agricultural
Mechanization Sciences. [In Persian]

19.Zaki Dizaji, H., & Monjezi, N. (2018).
Evaluation of Loss Resources during
Sugarcane Production Process and
Provide Solutions to Reduce Waste.
Journal of Agricultural Machinery,
8(1), 67-77.

20.Karimi, A., Abbasi, N., & Siavoshnia,
M. (2018). Stabilization of clayey soils
using Bagasse fly ash and lime. lranian
Journal of Soil and Water Research,
49(1), 1-12.

21.Ren, W., Xu, X., Long, H., Zhang, X.,
Cai, X., Huang, A., & Xie, Z. (2021).
Tropical cellulolytic bacteria: potential
utilization of sugarcane bagasse as low-
cost carbon source in aquaculture.
Frontiers in Microbiology, 12, 745853.

22.Abaszadeh, A., Yavari, V., Hoseini, J.,
& Nafidi Bahabadi, M. (2017). The
effect of different carbon sources



Y€+ € )ﬁb Y b)w NE 8,90 ‘qui &)sﬁsd)‘bﬁb){a‘ 4:{).»&.0

(molasses and spoilage date palm fruit
juice) on water quality, growth
performance and body composition
of Pacific white shrimp (Litopenaeus
vannamei) culture in biofloc system.
Journal of Aquatic Ecology, 6(4), 21-38.

23.Akbarzadeh, A., Babanejad Abkenar, K.,
Eshagh Nimvari, M., Karimi, K., &
Niroomand, M. (2019). Using date pits
powder as a low-cost carbohydrate
ingredient in the diet of whiteleg
shrimp Penaeus vannamei. Journal of
Aquaculture Development, 13(1), 1-10.

24.Ahmed, V. M., Abdulrahman, N. M.,
HamaAmeen, S. A., Hassan, B. R,
Abbas, A. B., Hussen, B. A., & Aziz,
K. M. (2017). Impacts of date palm
seeds (Phoenix dactyliferous L.) on
growth indices and nutrient utilization of
common carp Cyprinus carpio L.
Journal of Agricultural Science and
Technology, 7(4), 280-284.

25.Cunniff, P. (1995). Association of
official analytical chemists. Official
Methods of AOAC Analysis.

26.Direkbusarakom, S. (2004). Application
of medicinal herbs to aquaculture in
Asia. Walailak Journal of Science and
Technology (WJST), 1(1), 7-14.

27.Ahmadi, S., Khodadadi, M., Roomiani,
L., & Hakimi Mofrad, R. (2014). The
embryonic development and formation
of Bunnei (Barbus sharpeyi Gunther,
1874). Iranian Scientific Fisheries Journal,
22(4), 1-12.

VoY

28.Inyang, M., Gao, B., Pullammanappallil,
P., Ding, W., & Zimmerman, A. R.
(2010). Biochar from anaerobically
digested sugarcane bagasse. Bioresource
technology, 101(22), 8868-8872.

29.Sawalha, H., Maghalseh, M., Qutaina, J.,
Junaidi, K., & Rene, E. R. (2020).
Removal of hydrogen sulfide from
biogas using activated carbon synthesized
from different locally available biomass
wastes-a case study from Palestine.
Bioengineered, 11(1), 607-618.

30.Raul, C., Prakash, S., Lenka, S., &
Bharti, V. S. (2021). Sugarcane bagasse
biochar: a suitable amendments for
inland saline pond water productivity.
Journal of Environmental Biology,
42(5), 1264-1273.

3l.Lan, T. T., Preston, T. R., & Leng, R. A.
(2016). Feeding biochar or charcoal
increased the growth rate of striped
catfish  (Pangasius  hypophthalmus)
and improved water quality. Livestock
Research for Rural Development,
28(5), 84.

32.Jateen, S., Bharti, V. S., Prakash, S.,
Krishnan, S., Paul, T., & Kumar, S.
(2023). Sugarcane bagasse biochar-
amended sediment improves growth,
survival, and physiological profiles of
white-leg shrimp, Litopenaeus vannamei
(Boone, 1931) reared in inland
saline water. Aquaculture International,
31(4), 2145-2164.



