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Utilization of Banana By-product as a Ruminant Feed
C. C. Choung and W. S. Lee
College of Agrnculture Cheju National University

Summary

To examine the possibility utilizing the banana by-products as a ruminant feedstuff and the effect of
physio-chemical treatment on improvement of its nutritive value. the change-over experiment was conducted
with four castrated sheep. The animals were allocated to six dicts ad {tbitum: fresh banana stalk(FBS), air-dried
banana stalk(DBS). ammoniated(3% w/w) banana stalk(AmBS). ensiled banana stalktEBS). dried barnyard grass
(DBG) and ammoniated barnyard grasstAmBG). In addition to that 200g Halian ryve-grass(iIRG) was supplem-
ented for fresh and treated banana stalk to enst  the maintenance requirements

To ammoniation significantly increased the . luntary intake and daily weight gain, whereas intake and
daily weight gain of barnyard grass did not improved by ammoniation.

The apparent DM digestibility of experimental diets were 53.50. 53.66. 68.68. 44.47. 5233 and 54.31 for
FBS. DBS. AmBS. EBS, DBG and AmBG respectively. Digestible crude protein and N balance showed same
trend. The mineral balance of ammoniated banana stalk showed highly positive balance for Ca. P. K. Na. Mg,
Mn. Fe and Zn and with ammoniated barnyard grass Ca, K. Na. Mg. Co and Zn showed positive balance.

(Key words : Banana stalk. barnyard grass. ammomation, feed intake. digestibility, daily weight gain and mineral
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Table 1. Chemical composition of experimental diets (Unit: %DM)
FBS DBS! AmBSf EBS! DBG® AmBG* IRG

Dry matter 5.16° 12.22° 31.8498 10,01° 31.05% 79.728 84.83

Organic matter 77638 7798 738.238 75.75° 92.03* 91.66° 92.61

Crude protein 7.40° 7.41° 16.23% 5.34¢ 4.36° 12,098 459

Crude fiber 26,728 2718 27.00° 3247 35.49° 33.14% 32.72

NDF 47 84> 49.85% 45,524 61.932 65.17® 63.99% 67.45

Total ash 22370 22.02° 21.77° 24,260 7958 3347 7.39

a. b, ¢: Row means with different superscripts differ(p<0.01). d, e: Row n;eans with different supersnipts differ(p<0.
05). {: Significantly different of various treated banana stalk analysed by Duncan’s multiple range test. g: Significantly

different between BG and AmBG analysed by t test
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Table 2. Mineral composition of experimental diets

FBSE® DBS*® AmBS® EBSF DBG* AmBG* IRG
Ca (mg/g) 1942 18.96* 15.74% 20,12 193¢ 358! 239
P (mg/g) 1742 162 159 1420 0.71¢ 0.76° 134
K (mg/g) 6300 50.85% 48.47° 51.31° 9.98 16.11° 2225
Na (mg/g) 0.94¢ 1.08° 1.22%® 1382 1.21° 1.10° 0.95
Mg (mg/g) 3.90° 4,028 3.900 5,04 5.34¢ 4.56° 269
Mn (mg/g) 0.85° 0.822 0.58° 0.862 0.21¢ 0.23¢ 0.14
Fe (mg/g) 1.96° 2.14° 2.06° 289 0.15f 0.49¢ 0.33
Co (ug/g) 6.58% 763t 847> 11142 8.10f 9.40¢ 1067
Cu (ug/g) 477" 5.35° 373 3.33 6.27¢ 798¢ 8.17
Zn (ug/g)  5282¢ 60.70° 56.70° 70809 11.25¢ 17.07° 59.30

abcd: Row means with different superscripts differ(p0.01) ef: Row means with different superscripts  differ (p<0.
05). g: Significantly different of varwous treated banana stalk analysed by Duncan’s multiple range test. h: Significantly
different between BG and AmBG analysed by t-test

-5—



< Ty P §3-& Ohlde$(1979)0] M3
T A} FAG el kB B 2A
Ca, P7} Mg2 {4ty ol o slol efol] wis}
7h A, K& a7, oksyel del, Az
Az Sl sl wsrel M (p0.01)7) Qo
Na g2 ojsteta) sMealo os Z7Hp0.01) 2
ALl & HKEEERel Poyyamozhi®} Kadirvel(19
86)o] M3t fiS t#d of Cas} Nagake tpi
FU, P vlslglon, Mge Je 73te Ho)
I Uit

e #MmE Fe, Co2l Cut Poyyamozhi®} Kad-
irvel (1986)0] R.xgt XM} E9to} Zng Yo
Aol vhvhg 4ZE7)0 By KBS XE
SH 2 ol Mg A 9gtev, Fe, Codeg
< Akl A =(p.01)9h t=Uel 2] (pd0.0
S)E F7HEA R, Ingape vhht Y E7]0) uls}ed

R 7} 27t 27H(p0.01) =a Qlsdch

HHZzel A k& #WH F Ca, P, Nag} Mggep
<= EUo} Hejo] ofs) wWslr}l glol o), Kitape
S7Hp0.05) 8k Mg Bolar glefct

ol &4 F Fest Cogtape o}l aele)
oj3te] W38} (p<0.05)5) KA =I%F, Mn, Cus} Zn grepe
FEYo} Hejoll og Wt gleir)

(2) AEMK 1§ BIR 2 ISR

B MelE ¢ vhoh 2719 9029 48
MRS S Table 33} 40 Jehlict

vl 2719 {EEE (as fed basis)& whvh} 42
719k k2ol Azl whpt E7]AM Z27HpP00
Dt e, vhhd 42719 3o gy sgoz
lste] DMBER &S 33 Agich 22 okwyo}
el DM o] fukiEe] vis) goj-qoz
(p<0.01) otz glode}

Table 3. Feed intake and daily weight gain of various treated banana stalk

FBS DBS AmBS EBS
Feed intake (g /day)4
Experimental diet
(as fed basis) 9004320 550+15% 920+ 75% 484458
(DM basis) 46.91 +2.23% 67.2611.36% 202.94 4 24.44% 48.4+53%
Supplements (DM} 148.14 176.40 171.34 173.36
Total (DM) 195.1 243.66 464.28 221.76
Daily weight gaind
(kg / day) -0.14 -0.07 +0.11 -0.03

a: Mean+SEM of four sheep., bc: Row means with different superscripts differ(p{.01). d: Significantly different of

various treated banana stalk analysed by Duncan's multiple range test

Table 4. Feed intake and daily weight gain of
barnyard grass and ammoniated barnyard

grass
DBG AmBG
Feed intake (g /day)®
(As fed basis) 679+ 120 744+ 448
(DM basis) 351+102 5934170

Daily weight gain®

(kg / day) +0.11 +0.09
a: Mean+SEM of four sheep. b: Significantly different
between BG and AmBG analysed by t-test
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Table 5. Apparent digestibility and nutritive value of various treated banana stalk

FBS DBS AmBS EBS
Digestibility (%)
Dry matter 5350+ 1.98% 55.66+2.06% 68.68+1.78%° 44.4741.79%
Crude protein 23.67° 33.19% 59.15° 11.99¢
Crude fiber 61.70¢ 57.08? 7197 39.66°
NDF . 52.34¢ 52.35° 65.27° 322
Nutritive valuef
N Intake (g /day) 1.71 2.16 8.93 1.77
Feacal output (g /day) 131 145 3.65 1.56
Urine output (g /day) 2.56 4 4.90 0.52
Balance -2.16 —-.03 +0.38 =031
DCP(%) 1.33 2.44 9.58 0.55

a: Mean+SEM of four sheep bcde: Row means with different superscripts differ(p<0.05) f: Significantly different

of various treated banana stalk analysed by Duncan’'s multiple range test

Table 6. Apparent digestibility and nutritive value
of barnyard grass and ammoniated bar-
nyard grass

DBG AmBG
Digestibility (% )*
Dry matter 52.34£087 54.311£2.51%
Crude protein 16.70¢ 43.10¢
Crude fiber 59.21° 62.76°
NDF 50.94¢ 61.08°
Nutritive valuef
N Intake(g / day) 353 11.39
Fecal output(g /day) 2.94 6.18
Urine output(g / day) 1.25 1.87
Balance —-0.66 +3.04
DCP(%) 0.70 5.20

a: Mean+SEM of four sheep. bc: Row means with
different superscripts differ(p<0.05). de: Row means
with different superscripts differ(p<0.01). f: Significantly
different between BG and AmBG analysed by t test
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Table 7. Mineral balances of various treated banana staik

FBS DBS AmBS EBS
Ca (g/day) —-0.08 -011 +2.44 -017
P (g/day) 007 -0.09 +0.34 ~0.08
K (g/day) +5.77 +6.59 +17.32 +5.44
Na (g/day) +0.07 +0.13 +0.39 +0.07
Mg (g/day) +0.09 +0.05 +0.40 +0.15
Mn (g/day) -0.02 -0.02 +0.10 -0.02
Fe (g/day) +0.04 +0.07 +0.35 -0.22
Co (mg/day) +1.46 +1.78 +3.43 +091
Zn (mg/day) +0.35 -185 -5.35 ~213
Cu (mg/day) —0.70 ~1.22 -1.64 ~0.64
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Table 8. Mineral balances of barnyard grass and
ammoniated barnyard grass

DBG AmBG
Ca (g/day) +1.11 +0.28
P (g/day) -0.20 -0.14
K (g/day) +4.12 +8.61
Na (g /day) +0.54 +0.53
Mg (g /day) +1.24 +0.72
Mn (g /day) ~0.04 —-0.08
Fe (g /day) -0.49 -0.05
Co (mg/day) +2.76 +4.03
Zn (mg /day) -0.77 -0.72
Cu (mg /day) —1.68 +3.40
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