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Effects of using Dietary Duckweed on Productive Performance and Egg Quality in Laying Hens
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60-70 mms’funuﬁmﬁgmm%ﬁmqmuLmaﬂﬂiawé’ﬂaéw nndmdes (driinnuiasssiansinens, 2566)
anunmsafinasdndlmAnarusidussoulun seumuasususmsleianivemsdmiimialy
yiashiu wuda dnidufivdmesduiifdnenmasumshuiauifieluduivadusiuilasluemsdms
Fmdn Fadudnviomadeniieloduumadusiuluemsinly

winde ( Duckweed ) Fainenmans Lemna perpusilla Torr. vJu 29 Lemnaceae daudufivnin
L ERRRCTE G ERT AL mmimlmaﬁuﬁ:Lﬁw%mmlﬁTLﬁuaaqLﬁwigmaﬁluizamafn,ﬂm 2-6 u Tuane
funzay snadsaunsaesalarluuraainsssumanald (Leng et al, 1995) unudniiCrude Protein
Uszanad 20-60 Wesidun (@dnwauiemisans ﬂimﬂqé’mf, 2563) Dry Matter 9.8%, Ether Extract
10.36%, Crude Fiber 4.26%, way Ash 3.83 % (Kabir et al,, 2016) wana1niSanuitwvudaiduuas
sysurRvesansausuinilaa (Xanthophylls) g40ia 480 - 1,000 faansuneilandy Fwreiiuenueuvod
VL%J'Lmﬂﬁujuﬁé{mmﬂawam‘lmhigaqﬁawwmié’qmeﬁ (Skillicorn et al., 1993)

é”ﬁ#uéfuumaﬁuﬁ?jaﬁi’mqﬂizm&ﬁaﬁﬂmmasuaﬂmﬂﬁmuLﬂﬂiummwiaamiamwmﬁmﬁmlﬂLLaz

aanwlelulnly dmsuluduveyademulniuyiauls

nan1sldundasausunansiuamis (Feed Intake)

Zakaria and Shammout, (2018) lavin1sfinw Ay mslsunudalugnsomnsdmiulnlai
Se6U 0, 10, uaz 20% Tulnly lursmasaan 9 dUam wm'ﬂmﬂ%t,mul,ﬂm"luqmmmiﬁizﬁu 10% WU
Umnaumshulaluwenastunsadfdewioudsutunquauay uanslsumdelugasermsiissiy
20% wurUSanunisiulaanasesnaiteddynieadfidleieusungualuau (Table 3) aeanaosiy
U39V Shammout and Zakaria, (2016) mﬂ%l,mmﬂmiuqmimmsﬁm%’ﬂﬁiﬂﬁizé’u 0, 10, wa¥20%
wunmslauwudelugnsomsissdu 10% Wisusuiunquaiuay nunuTinuntsiulaluuanaiedy
NGILY Lw{mﬂﬁlmuLﬂmluqmmmiﬁszﬁu 20% wuaUSamnsiulaanasessfiteddymieaia
(Table 2) luwasdi Kanani et al. (2023) ‘Wudﬂmﬂ%LLWL'ﬂmiuzjmimmié’m%’ulﬁlﬂﬁizﬁu 0, 7.5, WAz 15%
Usnaunsiulaluuanasiumssdin (Table 1) agulan fa3eide nmslounudalugrsesdmsulnly
fisedu 5-15% luaswansgnuneuTinunsiulalulnle Wesnnumudalugaseims dullsedudeleiligs
Auly Inlafeanansadnwisgdunisiuermslamuunilunsannaunivas Tuemed 2luzenuidean
Zakaria and Shammout, (2018) lLlaz Shammout and Zakaria, (2016) ﬂWﬂ“zgjjl,muLﬂﬂiuqmmmiﬁizﬁu
Au15% Usinunsiulaanas iesnUiadaaiuluemsvendelofiutu vilviamuuauuesas In
gﬁﬂéuL%faé?fyul,mj%é’alh”%’umsmmﬂaiLﬁmwa (Kanani et al. 2023, Tewelde et al. 2025 , Zakaria and

Shammout, 2016) nMndnaediusinaudols 4.05% wwudaiuunandels 5.209%-25.70%



TABLE 1 Effect experimental diets duckweed on performance and egg parameters of laying hens.

Treatment Feed Intake Egg production  Egg weight (g) Egg mass FCR
(¢/hen/day) (%) (g/d/bird)

DW 0(%) 108.46 70.85 58.74 41.49 261

DW 7.5(%) 108.52 70.68 58.46 41.53 261

DW 15(%) 107.85 70.03 58.55 41.00 2.63

SEM 0.23 0.47 0.36 0.36 0.02

P values 0.20 0.56 0.93 0.64 0.90

3¢ Means within rows with varying superscripts differ significantly (P<0.05)
FCR = Feed Conversion Ratio

DW = Duckweed

Source: Kanani et al. (2023)

nan1slduvulaseulaly (Egg mass)
Kanani et al. (2023) lmﬁﬂﬂﬂiﬁﬂmLﬁ'EJ’Jﬁ‘umﬂﬁuLmuLﬁmiuqmimmiﬁm%’ulfﬂﬂﬁizf?f‘u 0, 7.5, k@
15% Usunaunalaluuananetunisads (Table 1) luvagdl Zakaria and Shammout, (2018) Tousruidslu

gasenmsdmsulnlefisziv 0, 10, waz20% Tulnly Turasmasaian 9 dUam wunnislsumudalugns

aa A

p1MsfisEAy 10% wurUTinaanalyluuanastunsedfdowieudsutunguauay unnslsumuda
Tugnsemsfisziu 20% wunviunasnalvanasessiidoddgmeaifderiouiunqualugy (Table 3)
Fadululufiamafiortuanu Tewelde et al. (2025) nislsunmudalugnsonsdmivlnluiiszsu o, 5,
war15% Usinasnalvluunnaaiunsada LLmlﬂWﬂ%l,mul,ﬂﬂiu%jﬁi@’W’]iﬁizﬁU 25% wunUiznasnaly
anasegadveddynsadi il ellFeuiiisudungualunu (Table 4) 9991u3T8Y09 Zakaria and
Shammout, (2018) waw Tewelde et al. (2025) agulanmslsumudalugnsormsdniulnlufissdy 5-
15% lngluaswansznunewnaly wnslowadelugasemsdmiulnlofissdugaiunii 15% Fuly
Usinanalvanas esanuiinunisiuladianas amalulaladulnruganasemsludfivme silndng

nslvanas awwalmnalvanasmulume Zakaria and Shammout, (2018)

nan1slduvulasenananly (Egg production)

Kanani et al. (2023) MﬁwmsﬁﬂmLﬁ'mﬁ’umﬂﬁmuﬂm’tuqmmmié’m%’uifﬂszjﬁszé’u 0, 7.5, ay
15% USunaunanaslaluuananeiun1eada (Table 1) Tuwae?t Zakaria and Sharmmout, (2018) Tuusmude
qummmiﬁm%ﬂﬁlﬂﬁizﬁu 0, 10, war20% lulnly lursmasaan 9 duam wuiwmsslsgl,mwﬂmluqm
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wuUSunamandnlvanasessiudfaniada (Table 3) Fadululufiemudeatuau Tewelde et al.
(2025) mslauvmidalugrsomnsdmivlnlafisedu 0, 5, war15% Usinmnisuandalaluuanaistunis
adin unnslauudelugnsomsfissdiu 25% nunuiinunandslvanasessddodidymaada (Table 4)
agunu 2lu3 u3s891n Kanani et al. (2023) wae Tewelde et al. (2025) n1slaunudalugasemis
dnsulnlafisgdu 5-15% luamansgnunenandnly iosnUiinaunisiuladsasd unnisly wudely
ansonaTisedugana 15% dul nunUBinumananluanasessiteddymneada esnlnlndudels
gufuluhlunisiulaanas walefanaaniuananuuiuiianas asalnnszuiunssdaloluuves

naNanUuanaInuluaie Zakaria and Shammout, (2018)

TABLE 2 Feed intake and feed conversion ratio of laying hens diets containing varying levels of

duckweed.
Parameter Treatments
Duckweed Duckweed Duckweed SEM P-Value
0% 10% 20%
Feed Intake (g/hen/day) 124.02° 124.02° 96.24° 5.06 0.003
Feed Conversion Ratio 1.78 1.75 1.64 0.0828 NS
Laying Rate (%) 85.63° 83.01° 64.91° 4.09 0.005
Egg Weight (¢) 64.00 63.39 63.88 0.835 NS

3¢ Means within rows with varying superscripts differ significantly (P<0.05)
NS = Not significant (P > 0.05)

SEM = Standard error of the mean

P-Value = Level of significance was set at (P < 0.05)

Source: Shammout and Zakaria, (2016)

nan1slduvudnsedmiinly (Egg weight)

Kanani et al. (2023) MﬁwmsﬁﬂmLﬁmﬁ"umﬂ%t,muLﬂeﬂ,uqmimmﬁﬁm%’uiﬁiﬂﬁﬁzéﬁ’u 0, 7.5, way
15% Y3snamednlalausnanefunieadn (Table 1) luvasedl Shammout and Zakaria, (2016) Tyuvuda
qummmié’m%’ulﬁlﬁdﬁizﬁu 0, 10, 4a220% WuNUsinamdnlyluuanasiun1aada (Table 2) @4
dululufienafiortuau Tewelde et al. (2025) mslsumudalugnsonsdmsulnluiissdu o, 5, 15,
war 25% UTinahmiinlaluuananetuneadi (Table 4) agunun faznuidenslaumudalugrsemns
dmsulnludaunsesu 5-25% luamansenuneUSunanimiinly Wesanulndnalnausssusd Tunisis
wsudrsossly iesnwunlalnuanfunisansiuiunesawny Ussneuduunudedinsnezily

Fnduniisanenonisastindnlyliala Shammout and Zakaria, (2016) nsaazilusndulawn Tadu Tu
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sesruUsEane 0.81-0.93% way wiinledy luseduusyana 0.39-0.41% (3pUszann 0.61% Wiesmiudsa

)

TABLE 3 Performance of laying hens fed diets containing 0%, 10%, or 20% duckweed.

Period  Parameter Measured Duckweed Inclusion Rate (%)
DWO(%) ! DW 10 DW 20 SEM?  P-Value
(%)’ (%)

1-3wk  Feed Intake (g/hen/day) 124.24° 123.94° 96.63° 5.40 *x
Feed Conversion Ratio 1.74 1.71 1.57 0.08 NS
Fgg Laying Rate (%) 87.76° 87.16° 75.46° 3.14 *
Egg Weight (¢) 63.15 63.81 62.14 1.06 NS
Egg Mass (g) 54.82° 56.18° 46.91° 2.49 *

4-6 wk  Feed Intake (g/hen/day) 123.572 116.72° 101.66° 6.30 *
Feed Conversion Ratio 1.88 1.78 1.42 0.14 NS
Egg Laying Rate (%) 85.74° 82.93¢ 64.2° 5.83 *
Ege Weight (g) 64.82 63.43 63.02 0.84 NS
Egg Mass (g) 55.71° 52.92° 40.38° 4.01 *

7-9 wk  Feed Intake (g/hen/day) 126.09° 117.02° 88.10° 6.48 *x
Feed Conversion Ratio 1.74 1.78 1.90 0.12 NS
Egg Laying Rate (%) 83.69° 76.34° 55.25° 536  =0.001
Egg Weight (g) 64.15 62.77 66.14 1.32 NS
Egg Mass (g) 53.69° 47.96 36.72° 3.78 *

1-9 wk  Feed Intake (g/hen/day) 124.24° 119.30° 96.24° 4.97 *
Feed Conversion Ratio 1.78 1.75 1.64 0.08 NS
Egg Laying Rate (%) 85.63° 82.32° 64.91° 3.98 *x
Egg Weight (¢) 64.01 63.27 63.85 0.90 NS
Egg Mass (g) 54.75° 52.232 41.46° 2.84 =0.01

*® Means within rows with varying superscripts differ (* Significant P < 0.05, ** Significant P < 0.01)
NS = Not significant (P > 0.05)

'Dietary treatments used in the trial: DW0% (Control with 0% duckweed); DW10% (duckweed
inclusion rate at 10%); DW20% (duckweed inclusion rate at 20%)

SEM: standard error of the mean

Source: Zakaria and Shammout, (2018)



TABLE 4 The Effect of duckweed on feed in take, FCR and egg production parameters.

Treatment Feed intake Egg weight (g) Egg mass FCR Egg
(g/hen/day) (g/8 week) production(%)

Control 115.4° 57.7 3076.8° 2.7° 76.4°

DW5(%) 116.0° 58.9 3216.3° 2.6° 78.0°

DW15(%) 111.8¢ 58.4 3151.3° 2.5° 77.0°

DW25(%) 114.1° 58.2 2718.1° 3.0° 66.7°

P- Value <0.001 0.323 <0.001 <0.001 <0.001

2t Means within a column with different superscripts differ significantly (P < 0.05)
FCR = Feed Conversion Ratio

DW = Duckweed

Source: Tewelde et al. (2025)

nanslduuadesnasmsdsuansdudwinly (Feed conversion ratio)

Kanani et al. (2023) MﬁﬁmsﬁﬂmLﬁ'mﬁ’umﬂ%&mmﬂﬂiuqmmmiﬁﬁ%%’ﬂlﬁiﬁdﬁizé’u 0, 7.5, Lay
15% fismsnsasusmaduivdnle Aluunna1adunisadd (Table 1) @onnassfuauiseves
Shammout and Zakaria, (2016) mﬂ%l,muLﬂmiuqmaawwwaﬁww%’ulﬁlﬁﬁszeﬁ’u 0, 10, kaz20% LBNIINT
Wasuermsumdnlaluuanaiafunieadd (Table 2) § adululufianiafoafuey Zakaria and
Shammout, (2018) ELGZ}ILL‘MULﬁjﬂiu%{mi@’]‘lﬁ’]iﬁ’m%}ulfﬂﬁdﬁizﬁU 0, 10, waz20% Tulnly lusemasaiian 9
Faw wundnsnisdsuemaduimiinlaluusneanatuneada (Table 3) ananidedis 3atu agula
d1mﬂézjul,muL‘ﬂﬂiugmmmﬁﬁm%’uif{lﬂﬁszé’u 5-15% Tagluamanssnunesnsin1siasusimsidu
iwiinle esanUimumsiulauasnondnldsdienuduiusiauna warUiuandelelussduisoglu
mmsﬁﬁlﬁLmnmﬁqmﬂﬂq‘ummm svuugpremsveslnauisasanisle vi’ﬂﬁﬂizﬁwﬁmwmsqm%m

asewnsluassladsaseglunamiii Kanani et al. (2023)

navasnsldwulasenunimanunuivesuionly (Shell thickness)

Kanani et al. (2023) 15‘1/1’1msﬁmsmLﬁsnﬁ'umﬂ%wu’tuqmmmiﬁm%’ulﬁlﬂﬁﬁzﬁu 0, 7.5, ay
15% im'a'qr;Jamwum'aqmmwmmwuwaqL‘Uﬁ@ﬂlﬁﬂl (Teble 5) @0nAA DIAUITUTBS Zakaria and
Shammout, (2018) I%Lmul,ﬂmiuqmmmﬁﬁm%’ﬂﬁlﬂﬁiz§f°u 0, 10, Waz20% luramasaial 9 dUam
wunluasmansenuneunmanunveaddenly (Teble 6) Gadululufirmadisrtunuves Tewelde
et al. (2025) mﬂﬁmmﬂmluqmmmiﬁm%’ﬂﬁlﬁdﬁizﬁu 0,5, 15, WAy 25%NUIMUAIHANTLNUR D
A e muvedenty (Teble 7) NSt 3atu ﬁmqﬂlgﬁmﬂ%t,muLﬁmiuqmmmﬁm%’u

Inladiszeiu 5-25% lufinansgvunenunmanunuivesudenty uanmnumudalulaludavinnssuiunis
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wnatgyn1sasuaatdenluasislasnly Indinssnvinszuiunisnisasiaddenlalan wuns Jeluaswa
nsgnuneauvuIveldenty wagluielatunsrurunsaatenseqn lasiaudenlui shell gland.

Kanani et al. (2023)

TABLE 5 Effect of experimental diets (0%, 7.5%, and 15% duckweed) on egg quality.

Treatment Shell thickness (mm) Yolk color
Duckweed 0 % 0.41 8.56°
Duckweed 7.5% 0.42 10.06°
Duckweed 15% 0.42 11.432
SEM 0.004 0.47

P values 0.62 0.01

2t Means within a column with different superscripts differ significantly (P < 0.05)
SEM = Standard error of mean

Source: Kanani et al. (2023)

TABLE 6 Egg quality parameters of laying hens fed diets containing 0%, 10%, or 20% duckweed

Period Parameter Measured Duckweed Inclusion Rate (%)

DW 0 (%) DW10(%)! DW20(%)" SEM? P-Value

1-3wk  Yolk Color 4.75¢ 5.39° 5.80° 0.138 = 0.0001
Shell Thickness (mm) 0.338 0.330 0.331 0.0051 NS
4-6 wk  Yolk Color 5.82° 6.70° 6.91° 0.175  =0.0001
Shell Thickness (mm) 0.349 0.352 0.342 0.0047 NS
7-9 wk  Yolk Color 6.52° 7.20° 7.86° 0.160  =0.0001
Shell Thickness (mm) 0.342 0.344 0.343 0.0055 NS
1-9wk  Yolk Color 5.71¢ 6.41° 6.86 0.094  =0.0001
Shell Thickness (mm) 0.343 0.343 0.339 0.0032 NS

*® Means within rows with varying superscripts differ (* Significant P < 0.05, ** Significant P < 0.05)
NS = Not significant (P > 0.05)

! Dietary treatments used in the trial: DW0% (Control with 0% duckweed); DW10% (duckweed
inclusion rate at 10%); DW20% (duckweed inclusion rate at 20%)

SEM: standard error of the mean

Source: Zakaria and Shammout, (2018)



TABLE 7 The Effect of duckweed on the egg quality parameters

Treatment Shell Thickness (mm) Yolk Color
Control 0.389 2.458¢
Duckweed 5 (%) 0.400 5.083¢
Duckweed 15 (%) 0.376 6.833"
Duckweed 25 (%) 0.392 8.708?
P- Value 0.171 <0.001

3¢ Means within a column with different superscripts differ significantly (P < 0.05)
DW = Duckweed
Source: Tewelde et al. (2025)

navaamsldunudasanmnindvasliuas (Yolk Color)
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Id‘ ! ' ! a o o o aa Id‘ e ¥ = QI é’ ' v !
NaaLazuanNn1eINNauAIUALeeilteddyn1aia Tuvasnsedu 10% wuasilinguuuiaduwndslany
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