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Article Info ABSTRACT
Article type: Background and Objectives: Total mixed rations silage (TMRS)
Research Full Paper from high-moisture agricultural residues can be a suitable alternative
for better feed management, preserving nutritional value, and
enhancing the performance of ruminants. This study aimed to
investigate the effect of ensiling time of TMRS with different levels
of pistachio peeling residues (PPR) on the chemical composition,
fermentation characteristics and gas production by using in vitro
method.

Article history: Materials and Methods: The rations with 60% fodder material and
Received: 05/16/2024 40% conce'nt'rate based on dry matter (DM), with dlffgrent levels of
Revised: 08/05/2024 PPR (providing 55% moisture and 45% DM), were mixed then they
Accepted: 08/07/2024 were ensiled in experimental silos with a weight capacity of 2 kg.
Experimental diets included: 1) TMRS without PPR (control diet),
2) TMRS with 5% PPR, 3) TMRS with 10% PPR, and 4) TMRS
with 15% PPR. After 30, 45, and 60 days, the silos were opened and
sensory assessment, silage characteristics, and pH of silages were
immediately assessed. The silages DM, crude protein (CP), ether
extract (EE), neutral detergent fiber (NDF), acid detergent fiber
(ADF), ammonia nitrogen, and lactic acid was measured. The gas

Keywords: production volume of the silages was measured, and then gas
Ic\;’as production production parameters (dry matter intake, short-chain fatty acids,
utrients

and digestibility of DM and organic matter) at different ensiling

Parameters . .
times were determined.

Pistachio peeling
residues

Total mixed ration silage Results: The results of this study indicated that the DM content of

rations containing 10% and 15% PPR decreased after ensiling for 60
days (P<0.05). The EE percentage of TMRS was lower at days 60
after ensiling compared to days 30 and 45. The highest amount of
NDF was observed in rations containing 0% and 10% PPR at 45
days after ensiling (P<0.05). Additionally, with increasing ensiling
duration, the ADF in all rations increased (P<0.05). The
concentration of lactic acid and the fleig point at all levels of PPR
were influenced by ensiling time, with the highest levels observed at
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30 days after ensiling (P<0.05). Also, the pH level increased with
increasing ensiling duration at all levels of PPR (P<0.05). After 60
days of ensiling, the level of ammonia nitrogen in the TMRS was at
its highest (P<0.05). With increasing ensiling time, no difference
was observed in the gas production volume and parameters under in
vitro conditions.

Conclusion: The results of this study showed that despite increasing
the ensiling duration from 30 to 45 days, the silage characteristics
and digestibility of TMRS with different levels of PPR were optimal
under in vitro conditions. Therefore, TMRS containing 10% PPR,
with a silage duration of 45 days, can be used in animal nutrition.
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Table 1. The ingredients and chemical composition of ensiled total mixed rations (DM basis)

(L) b 3 iy (5,5 gy 5l Jool LG (rbae
Level of pistachio peeling residues in rations (% of DM)

15 10 5 0 Ingredients '(1s ) <l
20.00 20.00 20.00 20.00 Alfalfa hay, chopped siss = Kot 4y
10.00 15.00 20.00 25.00 Corn fodder, chopped .5 = (gls e &3
15.00 15.00 15.00 15.00 Wheat straw, chopped o535 (oS ols
18.00 18.00 18.00 18.00 Barley grain, ground s.i clul o il
10.00 10.00 10.00 10.00 Corn grain, ground eis ol w3 4l
15.00 10.00 5.00 0.00 Pistachio peeling residues a.; ,8cu s 3l o> Ll
4.00 4.00 4.00 4.00 Soybean meal L s
4.20 4.13 4.07 4.00 Wheat bran .5 s
0.50 0.57 0.63 0.70 Urea |
0.50 0.50 0.50 0.50 Bicarbonate ,; .5 % s>
0.75 0.75 0.75 0.75 Bentonite <. 4
0.50 0.50 0.50 0.50 Ca carbonate ,.Jscb, S

1.05 1.05 1.05 1.05 Vitamin and mineral premix! ' ol s jixs JoS
0.50 0.50 0.50 0.50 Salt o

Chemical composition (s lsawlows) slass oS 5
2.36 2.39 2.41 2.43 ME (Mcal/kg) (o S 5kS 3 s JSIKe) ound silie 15 (53
45.54 45.30 45.06 45.82 Dry matter (%) (4s5) St o3l
12.55 12.55 12.52 12.52 Crude protein (%) (4,3 ol 055
3.45 3.06 2.68 2.30 Ether extract (%) (1ws,3) 5! o)l
90.38 90.37 90.36 90.35 Organic matter (%) (aws)3) Jiosle
26.70 27.19 27.68 28.18 ADF (%) (40,3) ol odu 32 53 Jslomals LI
41.78 42.89 44.02 45.14 NDF (%) (4o 3) st odu s 3 Jskoesls SUI

(X ) CU (Fe e ) Fe s ol S4LS 0 S b ool ides jolis 500 T B psliys (1 0v e+ TUY D3 by (00 00+ TU) A sl 5
(/1) Se 5 (08 ) Mg (Ve )T (0 ++ ) Na «(1e+) Co (&r+++) P o(Fer+) Zn (¥+++) Ca (F++) Mn

IContains 500,000 IU of Vitamin A; 100,000 IU of Vitamin D3 and 100 IU of Vitamin E and 3000 mg Fe, 300 mg
Cu, 300 mg Mn, 2000 mg Ca, 3000 mg Zn, 90000 mg P, 100 mg Co, 50000 mg Na, 100 mg I, 19000 mg Mg and 0.1
mg Se to Kg.

038 s 31 Gy (S osle Ao ool ) Gladshe 53 5wty (6,8 gy 3l Jool Ll sliand oS 5 =Y Ju

Table 2- Chemical composition of pistachio peeling residues and corn fodder chopped (DM basis) before ensiled

Chemical composition (%) (ds3) sless oS 5

. Sy e
LB 5 s bl OUL s Jalal U ) b~
. ‘ ) ) Sleske S S Slelas el s Siseske Food
e Sleletay e oM Ash EE CP DM
ME ADF NDF
S Jeol= sLle
+225 $+090  +1.65 +1.02 4557+ G S5 L
2.3720.19 23.08+ 175 36382235 g14, 6.68 8.90 11.02 2.05 Pistachio
peeling
residues
|43 oyl
+0.18 2408 + 1.65 46.03 £2.55 +2.30 +0.85 +1.02 +1.45 +1.95 Slabsle &)
2.50 93.48 6.52 4.81 8.65 28.04 Corn fodder
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Table 3 - The effect of ensiling time on the chemical composition of ensiled total mixed ration with different levels of
pistachio peeling residues
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B
Chemical composition (% DM) 5 iy 5y S s
S S T
- ‘ - ‘ o oles - OS5 ole 03,5 shew OLe (4o 32) Lo
58 ol »dseel s ' Sesls o N o Level of pistachio
Ghelody s gsetus:  Ash S OM cp DM Time (day) peeling residues in
EE ime (day rations (%)
ADF NDF
26.59° 48.83> 13.62 5.08% 86.38 12.48  43.71 30
28.81% 51.46° 12.85 5.172 87.15 1247  42.64 45
31.09° 49.00° 13.96 3.47° 86.04 12.46  40.77 60
SEM sl
0.86 0.37 0.38 0.17 0.38 0.46 0.81 - . 0
J&.L» 5,1kl
P value i
0.01 0.01 0.15 0.09 0.15 0.47 0.06
Jlaz]
24,720 45.41 14.03 6.12% 85.97 12.41 45.22 30
26.22° 47.38 13.62 6.25% 86.38 12.33 42.86 45
28.65% 46.09 13.91 4.45° 86.09 1240  42.06 60
SEM sl
0.56 1.40 0.36 0.11 0.36 0.17 1.02 _ 5
J&.L» 3,1kl
P value i
0.01 0.62 0.72 0.01 0.72 0.10 0.11
Jlaz
24.64° 44.27° 14.19 6.01% 85.81 12.53  45.19* 30
25.24% 46.65% 13.85 5.35° 86.15 1252 42.26° 45
27.142 44.19° 14.12 4.93b 85.88 12.51  41.78" 60
SEM sl
0.52 0.33 0.19 018 019 027  0.59 - 10
J&.L» 5,1kl
P value i
0.027 0.08 0.43 0.01 0.43 0.69 0.02
Jlaz
23.16° 44.00 14.67 6.54* 85.33 12.57 41.84* 30
25.16* 44.62 14.16 6.10° 85.38 12.59  38.85" 45
26.66% 43.25 14.98 4.75° 85.02 12.56  39.62° 60
SEM s 15
0.60 0.88 0.32 0.27 0.32 0.11 0.69 - .
J&.L» 5,1kl
P value i
0.08 0.57 0.23 0.08 0.23 0.15 0.02

Jla|

(P</00) ol b, Silin s Jls me Bt 5 5 s dasOLES Ot o s alie o oy =20

b Different superscripts of means within the same column show significant differences at (P<0.05).
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Table 4-The effect of ensiling times on the fermentative characteristics and sensory assessment of ensiled total mixed
ration with different levels of pistachio peeling residues
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evaluation NH3-N Lagtlc Time (day) eeel\i]re1 (;egsuzz (102)
ke total N) acid p g °
(¢fke (% DM)
20.00 21.43% 9.46° 123.76 433 30
20.00 25.372 7.530 118.04° 435 45 0
20.00 25372 6.18° 108.87° 4.42 60
0.00 0.05 0.05 1.55 0.03  SEM ;:SiLa s il glast
0.00 0.01 0.01 0.01 0.19 P value Jlazi jluie
19.50 19.81¢ 7.15° 117.182 4.44° 30
19.50 20.19° 6.23° 106.59° 4.48° 45 5
19.50 22.582 4.21° 99.26¢ 4.712 60
0.16 0.05 0.07 1.91 0.02  SEM ;SiLe s lulenl gl
1.00 0.01 0.01 0.01 0.01 P value Jluzi jluis
19.00 21.90¢ 6.98° 120.592 4.34° 30
19.50 22.13% 6.75° 110.20° 4.43 45 10
20.00 22.812 4.08¢ 97.87¢ 4.722 60
SEM s ltul gl
0.13 0.07 0.03 2.86 0.03 S
0.21 0.01 0.01 0.04 0.01 P value Jlazi jluie
19.00 20.97¢ 5.332 107.807 4.51° 30
19.75 22.59° 4.48° 97.75% 4.59° 45 15
19.50 23.528 4.29° 85.42¢ 4.97 60
SEM s ltul gl
0.16 0.04 0.06 1.13 0.01 LS
0.12 0.01 0.01 0.01 0.01 P value Jlazi jluie

(P</00) ol b, Kilis e ls e Bt 5 5 sdiasOLES Ot o s alie o oy >0
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b Different superscripts of means within the same column show significant differences at (P<0.05).
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Figure 1- The effect of ensiling time on gas production (ml/g of DM) of ensiled total mixed
ration with different levels of pistachio peeling residues in vitro

L sren WalS o o (T3 058 sk 51 oy 55 £0 s gl b glses WalS o o (TTE2 005 S sl 31 oy 555 Y0 0k sk o sl UalS o (Trt]
03,5 ke 31 g 530 TV 0 gl

Trt1) Total mixed rations silage (TMRS) 30 days after ensiling, Trt2) TMRS 45 days after ensiling,
Trt3) TMRS 60 days after ensiling
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Gas Production 0) gas production of total mixed rations silage (TMRS) without pistachio peeling residues (PPR) (control diet), Gas
Production 5) gas production of TMRS with 5% PPR, Gas Production 10) gas production of TMRS with 10% PPR, Gas Production
15) gas production of TMRS with 15% PPR
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Table 5- The effect of ensiling time on parameters of gas production of ensiled total mixed ration with different levels
of pistachio peeling residues in vitro

ol Ll s
e S ol ele s nd A0S S O glatd el kiS00S ke Ol Loy (5 Sy
(O 035 dos3) (4o p3) Sz Ut k) s GSAS 5309 Gs) Lo jer 52 (o)
DMI (% BW) DDM (%) SCFA (mmol) OMD (g/kg) Time (day) ~ Level of pistachio
peeling residues in
silage rations (%)
2.61 72.07 1.16 82.02 30
2.59 71.31 1.15 80.84 45 0
2.59 70.13 1.05 80.48 60
SEM 3,k gl
0.10 0.87 0.07 1.09 LS
0.98 0.35 0.54 0.43 P value Jlz1 5lie
2.62 72.44 1.23 84.34 30
2.53 71.63 1.16 83.01 45 5
2.51 71.33 1.06 81.11 60
SEM 3,k ol
0.13 0.58 0.16 1.81 =
0.83 0.42 0.76 0.75 P value Jle1 i
2.57 74.24 1.13 79.44 30
2.44 73.09 1.09 77.79 45 10
2.34 72.90 1.03 76.49 60
SEM 3,k ol
0.13 0.59 0.10 0.98 S
0.52 0.51 0.80 0.88 P value Jlo1 5z
2.71 71.62 1.21 83.62 30
2.52 69.84 1.17 82.20 45 15
2.50 68.31 1.07 81.04 60
SEM 3,k cllas
0.09 1.04 0.12 0.91 =
0.27 0.16 0.72 0.55 P value bt lis

(P</00) ol b, Kilin s ls gme Bt 5 5 sdiasOLES Ot o s alie b oy =20

 Different superscripts of means within the same column show significant differences at (P<0.05).
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