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Efficacy of ensiled banana leaves on production

performance of laying hens

Tharinee Yikhio, Paneeda Pumjureerat, Apinya Suyoteethanarat, Prapassorn Plapundee,

Surat Lomthaisong, Kittikorn Suriwong,Yingluck Moonsan, Preecha Moonsan*

WObjectiveﬂ- To evaluate ensiled banana leaves on performance and cost of production in
laying hens.

Materials and Methods - Experiment 1, banana leaves were subjected to a pre-treatment
by using the effective microorganism (EM) for 7 days. The banana leaves were divided
into 4 treatments (T), with 3 replicates and 3 samples; treatment 1 (control), T2, T3,
and T4 with EM inclusions at 0, 20, 40, and 80 ml./500 gram of banana leaves,
respectively. Then, all _samples were evaluated for their physical characteristics and
chemical compositions. Experiment 2, select the best formula of ensiled banana leaves
from the experiment 1 for a performance test in laying hens with the completely randomized
experimental design. Thirty-six 21 weeks old of commercial breed (CP Brown) laying
hens were used, and divided into 3 treatment groups with 6 replicates, 2 hens per
each replicate. The hens were followed for 35 days. Group 1 (G1), TG2, and G3
composted of ensiled banana leaves at 0% (control), 5%, and 10 % in the feed formula,
respectively.

Results - Experiment 1, the overall physical characteristic score of T4 was
significantly higherthan T3, T2, and T1 (P<0.05). Protein levels (%) of T4 (13.91 £ 0.12),
T3(13.71+£0.13), and T1 (13.60 £ 0.09) were significantly higher than that of T2 (12.85
+ 0.21) (P<0.01). Experiment 2, the production performances, i.e., average feed intake
(gram/head/day) of G3 (98.74 + 0.12) was significantly higher than G2 (90.31 + 1.43),
and G1 (82.57 + 1.53) (P<0.01). Total weight of eggs and average egg production

were not significantly different (P>0.05). Feed to egg weight conversion ratio of G3
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(3.98 £ 0.21) was significantly higher than G2 (3.23 + 0.12), and G1 (3.06 + 0.21)
(P<0.05). Total feed cost (bahts/group) of G3 (100.02 + 0.12) was significantly higher
than G2 (90.72 + 1.43), and G1 (84.90 + 1.57) (P<0.01). Egg quality; yolk color,

albumen height, shell thickness and Haugh unit were not different (P>0.05).

0. 1 JANUARY - JUNE 2016

Conclusion - Levels of protein and energy in banana leaves were improved by EM
fermentation, but did not affect the fiber fraction. Use of ensiled banana leaves in the
diet could increase feed intake and egg production cost in laying hens. However, the
ensiled banana leaves had no effect on egg quality. Therefore, further study is

needed to improve the quality of banana leaves.

Keywords: ensiled banana leave, Effective microorganism, laying hen, performance,

production cost
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Table 1. Physical characteristic scores of the ensiled banana leaves

Treatment T1 T2 T3 T4 P-value
Odor' 6.96 + 0.94° 719+ 1.11° 9.63+1.18° 10.15 £ 0.56° 0.00"
Texture? 2.31+0.41° 2.56 + 0.36° 2.61+0.33° 3.20£0.24° 0.00"
Color® 2.06 £0.31° 2.06 +0.24" 2.20+0.29" 2.57+0.73" 0.01°
Overall’ 11.33 £ 1.66° 11.79 £ 1.71° 14.44 +1.19° 15,92 + 1.53° 0.00”
Quality Medium Medium Medium Good

The assessment followed the score (points) as described by the department of livestock development (Anonymous, 2004);

' Odor; the fragrance smells like pickled fruits or vinegar = 12, not aromatic or slightly fruity = 8, very pungent smell = 4, rancid or
moldy smell = 0

“Texture; tight, leaves and stems that remain intact and undiluted = 4, tight with tender leaves and stems, slippery mucous = 2, tight
with very tender leaves and stems, impurities = 1, very dirty and mucddy slime = 0.

*Color; yellow-green or khaki = 3, yellowish green or dark green = 2, brown = 1, dark brown or black = 0

*Overall quality (total points); very good = 20-25, good = 15-19, medium = 6-14, low = 0-5

*®Means with different superscripts within the same row are significantly different (P < 0.05)

"% Means with different superscripts within the same row are significantly different (P < 0.01)

Table 2. Effects of effective microorganism on nutrient compositions of ensiled

banana leaves

-

Treatment  Dry matter Protein Energy Ash NDF** Fat
(%) (% DM) (Kcallkg) (% DM) (% DM) (% DM)
T 30.69+0.565 1360+0.09a 4,277.90+91.91 576+£0.37c 4572+0.80 8.39+1.31
T2 29401041 1285+021b 4,331.90+766 506+0.17c 4879+1.71 7.55+191
T3 30.78 £0.50 13.71+0.13a 4,349.74 £ 15.56 7.75 +0.40b 47.29+0.85 718 +1.77
T4 30.81+066 13.91+0.12a 4,407.92+34.59 8.64+0.06a 46.95+0.91 8.63+0.10
P-value 0.221 0.000* 0.104 0.000* 0.308 0.600

*a, b, ¢ Means with different superscripts within the same column are significantly different (P < 0.01)
** NDF: Neutral detergent fiber
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(NF/A/31) ﬂlmn@jmmmﬁ 3 (98.74) Qqndfmziwmmﬁ 2 (90.31) Lmzn@'um@m‘?{ 1
(82.57) atinaiivedAny (P<0.01) Vi ldsaivns uazsmsnnsuanda sl
mqmmﬂﬁmﬁummaﬁ (P>O 05) fé“mnmﬂﬂz‘?'ﬂu@'nmﬂﬁuﬁwﬁnwmmn@'wmm
m 3(3.98) mm’mamm@mw 2(3.23) Lmzﬂ@mmmw 1(3.06) @mmuﬂmvﬂm (P<0.05)
muwummmimum (U ) mmﬂau‘wmmm 3 (100.02) mmm@mmmm 2 (90.72)
uazngunaaesdl 1 (84.90) atheihitdidty (P<0.01) anunnaedls THun Aveslduna
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Table 3. Effects of feeding ensiled banana leaves on production performance and

the egg quality in laying hens

;?*;’i'J"?i 26 Q1TUR 1 NNSIAN - AnUNEY 2559

Levels of ensiled banana leaves inclusion (%)

Parameters P-value
0% 5% 10%

Feed intake (g/hen/day) 82.57 + 1.53e 90.31 +1.43d 98.74 + 0.12¢c 0.000**
Egg mass (g) ©1,908.73+ 116.56  1,958.51 + 45.62 1,752.62 £ 85.09 0.272
Egg production rate (%) "63.21+3.214 56.78 + 1.584 58.92 + 4.786 0.441
FCR (g/g) 3.06 £0.21b 3.23+0.12b 3.98+0.21a 0.015*
Feed cost (baht/kg.) 14.69 14.35 14.47
Total feed cost (baht) 84.90 £ 1.57e 90.72 + 1.43d 100.02 +0.12¢c 0.000**
Egg weight (9/egg) 49.68 + 1.06b 55.27 £ 0.72a 54.29 £ 1.70a 0.02*
Yolk color (point) 3.70 + 0.41 560+0.94 6.40 + 0.63 0.06
Albumin height (mm.) 3.96+0.18 4.30 £ 0.41 3.97+0.42 0.75
Egg shell thickness (mm.) 0.64 +£0.02 0.64 £ 0.01 0.61 + 0.01 0.19
Haugh unit 61.18 £ 1.33 60.71 £3.72 59.21 £2.99 0.88

Haugh unit : AA level = more than 72 point, A level = belween 60-71 point, and B level = less than 60 points.
Yolk color (point): 1 through 15 according to the standard color fan

Data are means + SD values (n= 12 per treatment group)

*a, b Means with different superscripts within the same row are significantly different (P < 0.05)

** ¢, d, e Means with different superscripts within the same row are significantly different (P < 0.01)
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Sulss@vsnnnasmein snernssmananmlaus@ian elundsaminddnensuiu
favRetwidedamiisaniingumeaasdu hazilasnanmeminiundanfonaii
ﬁ@'ouﬂif;ﬂ@ﬁumuwmzmumwﬁﬂLﬁmﬁa@ﬂm?’ﬂs:?m%mw (Higa and Parr, 1994:
Lertrattanapong et al., 2012)
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asflsznatmaiadivaslunfaafiviinasy 7 44 wudy Adnnuitianas 30.81
apariminudie Tulsihanas 13.91 A 4,407.92 Alaunadasentaniu disenas
8.64 ileluitliazantlnansazaneiiiunandienas 46.95 uazlnfifouas 8.63 189
daninudia esdilszneuniaaiingiRsaiuanindiignAimisemnsgerindy
diu e adlefened weiuiiAtios wastdnaTneman el siwetoegluddsenas
11.10-14.88 (Lertrattanapong et al., 2012) waziflenBauieauiuasflssnaumianad
vaslundneiilalliviin Gailsaguiidenas 28.00 Tsibatas 11.70 w1 4,335
Alaunaet dseuas 13.70 Weleiliavaelussazaefifunandianay 24.30 uay
lasfusesay 7.60 Tasimminui (Anonymous, 2008) aziiuléian lun&aaminiiinagu:
gendntundoefllliviin wanalidudansmindasdduinliunganiitsfiu wase
ualasty Wasnnduninlundaeililinn ihasileanandidudsznoufanqduing
wanenguIsRaduiERasnsatdulanay  ardasieiinananannlunisii
TdsAuliiundanuin (Chantsavang et al., 1998; Higa and Parr, 1994) atindlafinu
nsvilnénediSunaznintianaluszezina 7 u hifluadessflszneuaaadiele
lulundoe aaaAdeeiu Oboh and Akindahunsi (Oboh and Akindahunsi, 2003)
feedtnedn Hadannsnaiaenlniiauasllsfiveanunluszwirenssusuniomein
nliisanmindilsiuiadn unzseouiadndansuindasminlsseu ol
Sudndsdaisduannienas 3.6 1 4.5 Tnglifinisnldeuunlamessssindels

anasAdszneumiaeiizeslundanmindidurasis 4 ngunaaes wuda
nqunaresd 4 feadzneumaafivunsdwininldduingRvewnsdnd desann
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= a ndl ' 1 d‘

NN sungandngua °

4) FunuA1amIIanNa (Um) 1udlain 1-5 289nguNIMAaed 3 uay 2
fiAgendangunimaaesd 1 atailtadAnynisadiaf (P<0.05) ilasunainaiiuiisan
4‘ |N’ Dar % o = [ % EJ
749 aaanaulinlifuevisnanlundaaminfiiliunninisiuemsuazensnisilfey
amnadluiminldnganda

] v ] J 9 o o 8 & [ % 1

2.2 aunwlaraslildmanmaaimsnanlundoaudndianszALmAIg o

1) nsldlundaeminadnlueunsinld wudn Avpoununaeslaanly way
Ansnlalaesonlifiaauuansneiu aanadasiunimeaasldlundaalu uayluuzan

] o [

waLlugasansaalild Anudnfanmemsituedosesasaduaesdniiléifunis

ar e

wsnluwgsananaazganinnainislaldludeadeldad Agyan1eadd (P<0.01)

o

wfild sy Wanssnnmnisn@nsanas lnadiuoald Aaengiin Amnugsladenn wazaonu
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wundaenld Wefidusldeng lduns wazil@anle Tufanuunnsraneadd (P>0.05)
(Buakeeree, 2007)

2) prun@uaslduadlungaumanasd 2 uay 3 Sigandinguneaassi 1 ilasan
Tun&nefd@andininazluumasesdnsd s liladundiniu sanadosiunigld
lundnethuuazluszansumarulugasamsiainain9d liunadiandanis il luie
nali lunzanutunesluudsusalulugranisadeiod Ay denieadn
(P<0.01) (Buakeeree, 2007) Wsinuaaidgarunaidiussidsadisi vinlidueslduna
fiannuidiady @ﬂqaﬁﬁﬂzﬁqﬁm‘équmﬁa (P<0.01) (Pengsila and Suksupath, 2015)
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ffiunmunisivenuisiinduiasin Wisuyunisndnldgeiuion usldiinanseny
] - :: <] nl”d L7 ‘#s; v o - %4 -~ <8
paanunwle aalunanisdnetaaiunislideyaiieesiu uazaniusiasdinisdnm
8 dll Y v c: a d’ o act d. o Y di
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TiTwamslnla

pAngsuLlsznae
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TuAtuaanunes annaes Sandanengian AdFlssdusnasuiuiiinaedland
BRd Lmm@m@uwa‘z@mwﬁmmzﬁ’mwﬁg%amﬁmuﬁ”[’ﬁmﬁumunumiﬁwwu%"a
u@nmn?fm@m@ummm HALAT. TUFHN IANUAY wasiAuihiguatiaafiifnisanwsdn
smanendemalulatiingiens nganisoian m@muﬁ’mﬁﬂﬁQ@LLaﬁﬂmﬁu"ﬁﬂw
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