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Tablel. Treatments used in the experiment

Treatments PBP% MS% Ensiling time
1 70 30 Without
2 75 25 Without
3 80 20 Without
4 85 15 Without
5 70 30 After 30 d
6 75 25 After 30 d
7 80 20 After 30 d
8 85 15 After 30 d
9 70 30 After 60 d
10 75 25 After 60 d
11 80 20 After 60 d
12 85 15 After 60 d

PBP: Pumpkin by-product, MS: Supplement mixture

OialojT 55 oliial 550 pUiS ugens 5 oS pland S 5 g sk slo Sy Y Jsux
Table 2. Ensilage characteristics and chemical asitipn of wheat straw and wheat bran used in ¥pe@ément

pH BC WSC DM OM ASH CP NDF ADF ADL EE
Wheat bran 6.6 15 6.26 89.36 94.29 571 17.62 4210 12.69 02.8.77
Wheat straw 6.17 153 117 9216 90.56 9.44 451 69.66 47.44947.1.73

BC: buffering capacity (med.), WSC: water soluble carbohydrates (% of DM), Dty matter (%), OM:
organic matter (% of DM), CP: crud protein (% of DMNDF: neutral detergent fiber (% of DM), ADF: dci
detergent fiber (% of DM), ADL: acid detergent ligr{i% of DM), EE: ether extract (% of DM).
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Partitioning factor
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Table 3. Chemical composition of pumpkin by-prod{iRBP) before ensiling

pH BC WSC DM OM ASH CP NDF ADF ADL EE NFC

Pumpkin by-product 4.98 4.08 6.81 9.68 8854 11.46 21.69 43.90 39.1295 587 17.08

BC: buffering capacity (med.), WSC: water soluble carbohydrates (% of DM), Dty matter (%), OM:
organic matter (% of DM), CP: crud protein (% of DMNDF: neutral detergent fiber (% of DM), ADF: dci
detergent fiber (% of DM), ADL: acid detergent lign(% of DM), EE: ether extract (% of DM) and NFCe

fiber carbohydrate (% of DM).
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Table 4. Quantitative and qualitative charactestcdf silages

pH BC WSC Ammonia Fleig point
PBP (%)
70 4.78 5.37 1.56¢ 39.54 82.28
75 4.7% 6.65 1.72 35.93 75.94
80 4.68 8.0 1.87 32.01 72.70
85 4.53 9.53 217 26.20 71.7%
SEM 0.024 0.084 0.022 0.795 0.967
Ensiling time (day)
0 - - - - -
30 4.68 7.35 1.84 32.17 75.69
60 4.67 7.43 1.80 34.71 75.65
SEM 0.017 0.059 0.015 0.562 0.838
Comparison of
orthogonal of PBP
Linear <.0001 <.0001 <.0001 <.0001 <.0001
Quadratic 0.0584 0.1558 0.0619 0.1791 0.0053
P-value
PBP <.0001 <.0001 <.0001 <.0001 <.0001
Ensiling time 0.8071 0.3437 0.0970 0.0046 0.9704
PBPxtime 0.9091 0.3307 0.3314 0.0014 0.8704
Treatments
5 4.77 5.2% 1.56 35.57¢ 83.06
6 4.76" 6.54 1.74¢ 33.68° 76.14
7 4.68 8.02 1.92 33.08° 72.68
8 4.55% 0.48 213 26.07F 71.40
9 4.78 5.5 1.56 43.2F 81.5G
10 4.74 6.76 1.17 38.17 75.84
11 4.68 8.00 1.8 30.95 72.08
12 453 9.59 217 26.32 73.22
SEM 0.034 0.119 0.031 1.124 1.676
P-value <.0001 <.0001 <.0001 <.0001 0.0001

BC (meq.l"), WSC (% of DM), ammonia (mM). SEM: Standard eragdrmeans within the same column with
differing superscript letters are different (p<0.05

* 5) is treatment with 70% PBP and 30% MS afteda@s ensiling, 6) is treatment with 75% PBP and 28%after
30 days ensiling, 7) is treatment with 80% PBP 20% MS after 30 days ensiling, 8) is treatment @3 PBP
and 15% MS after 30 days ensiling, 9) is treatmeith 70% PBP and 30% MS after 60 days ensiling, i0)
treatment with 75% PBP and 25% MS after 60 daydliegsl11l) is treatment with 80% PBP and 20% M*af0
days ensiling, 12) is treatment with 85% PBP arfib MS after 60 days ensiling.
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Table 5. VFAs concentration in silages
Acetic Propionate + Butyric Isovaleric  Valeric

acid Isobutyrate acid acid acid
PBP (%)
70 0.288 0.013% 0.0000 i -
75 0.263 0.0147 0.0000 - -
80 0.218 0.0117 0.0000 - -
85 0.18% 0.0147 0.0009 - -
SEM 0.008 0.0004 0.0003 - -
Ensiling time (day)
0 - - - - -
30 0.224 0.01318 0.00000 - -
60 0.247 0.01356 0.00451 - -
SEM 0.0058 0.0003 0.0002
Comparison of
orthogonal of PBP
Linear <.0001 0.3328 0.1020 - -
Quadratic 0.5462 0.0783 0.2061 - -
P-value
PBP <.0001 0.0020 0.2091 - -
Ensiling time  0.0252 0.4148 0.2061 - -
PBPxtime 0.5648 0.6869 0.2091 - -
Treatments
5 0.266" 0.0136 0.0000) - -
6 0.254¢ 0.014% 0.0000) - -
7 0.2106 0.0112° 0.0000) - -
8 0.166 0.0137 0.0000) - -
9 0.304 0.0134 0.0006 - -
10 0.27% 0.0152 0.0006 - -
11 0.216° 0.011¢ 0.0000) - -
12 0.196° 0.0144 0.0018 - -
SEM 0.011 0.0006 0.000 - -
P-value 0.0005 0.012 0.195 - -

Units are based on percentage of DMas not observed in the silages. SEM: Standard efrmeans within the
same column with differing superscript letters difeerent <0.05).

* B) is treatment with 70% PBP and 30% MS afteda@s ensiling, 6) is treatment with 75% PBP and 28%after
30 days ensiling, 7) is treatment with 80% PBP 20% MS after 30 days ensiling, 8) is treatment @9 PBP
and 15% MS after 30 days ensiling, 9) is treatmeith 70% PBP and 30% MS after 60 days ensiling, i0)
treatment with 75% PBP and 25% MS after 60 daydliegsl11l) is treatment with 80% PBP and 20% M*af0
days ensiling, 12) is treatment with 85% PBP arfib MS after 60 days ensiling.
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Table 6. Chemical composition of silages

DM OM Ash CP NDF ADF ADL EE NFC
PBP (%)
70 33.97 90.3F 9.68 12.66  63.3F 4554 6.98¢ 4.4F 9.79
75 3024 89.9¢ 1004 1343 61568 4550 7.04 450 10.4%
80 25760 89.8% 1012 1372 60.79  44.93 6.80° 4.69 10.66
85 235¢ 898 1017 14.17 59.0¢ 44.1¢ 6.75 5.3¢ 11.3F
SEM 0.187 0.082 0.082 0.064 0.239 0.205 0.063 0.0450.223
Ensiling time
(day) 0 27.36 89.91 10.09 14.¥7  59.39 42.39 6.77 3.00 13.33
30 29.07 90.05 9.94 13.00 62.17 46.45 6.9 5.67 9.17
60 28.69 90.02 9.98 13.19  62.01 46.27 6.98 5.64 9.16
SEM 0.163 0.072 0.072 0.055 0.207 0.177 0.054 0.0390.193
Comparison of
grgl‘fgo”a' of Linear ~ <0001 0.0002 0.0002 <0001 <0001 <0001 00@@ <.0001 <.0001
Quadratic  0.0001  0.0770 0.0770 0.0064 0.9177 0.0930.2776 <.0001  0.9779
P-value
PBP <0001 0.0008 0.0008 <.0001 <0001 <0001 @©@003<.0001 0.0004
Ensiling <.0001 0.3246 0.3246 <0001 <0001 <.0001 0.0239 0064  <.0001
time
PBPxtime 0.3587 0.9896 0.9896 0.0019 0.3945 0.6270.2769  0.0008  0.3197
Treatments
1 33.08 90.17 983" 1370 6167 4327 6.93¢ 2.66 12.12
2 29.68 89.92° 10.07 14.10° 595Ff° 4268 6.8 284 13.46
3 2461  89.8f 10.18 1424 5852  42.04 6.66° 3.14 13.90
4 22.10 89.73 10.27 14.66 57.83 41.62 6.59 3.3¢ 13.84
5 34.62 90458 9.54 12.07 6443  46.99 7.1F 5.3¢’ 8.5¢'
6 30.77 89.99° 10.06* 13.18 6253  46.86 7.158 5.26 9.0¢f
7 26.32%  89.9°¢  10.06¢ 13.3¢  61.8¢  46.6:F  6.7% 541 9.3(™
8 245¢  89.8¢° 10.1& 13.8¢Y 59.8°  453F 6.6€ 6.4 9.77%
9 3424 90.3F*  9.68¢ 1223 64.0F 4642 6.90°* 53¢ 8.69'
10 30.2¢  89.9¢° 10.0&  13.0F 62.6F  46.9¢ 7.1C 5.42° 8.8
11 26.1¢€  89.9% 10.0¢ 136F 6197 46.13  7.0™ 557 8.7¢d
12 24.08 89.89° 10.1F" 13.89° 5943° 455%5° 6.93°% .24 10.3F
SEM 0.320 0.140 0.140 0.111 0.414 0.355 0.108 0.0790.386
P-value  <.000. 0.038: 0.038: <.000] <0007 <.000. 0.006: <0001 <.000]

DM (%), OM: organic matter, ASH, CP (crud proteib)DF (neutral detergent fiber), ADF (Acid detergéber),
ADL (lignin) and NFC=Non-fiber carbohydrate are édson % of DM. SEM: Standard error of means witthi@
same column with differing superscript letters diféerent <0.05).

*1) is treatment with 70% PBP and 30% MS beforeiliengs 2) is treatment with 75% PBP and 25% MS hbefo
ensiling, 3) is treatment with 80% PBP and 20% M$ote ensiling, 4) is treatment with 85% PBP anéc19S
before ensiling, 5) is treatment with 70% PBP a@%3VS after 30 days ensiling, 6) is treatment wifi% PBP and
25% MS after 30 days ensiling, 7) is treatment 8% PBP and 20% MS after 30 days ensiling, 8)datment
with 85% PBP and 15% MS after 30 days ensilingjs9reatment with 70% PBP and 30% MS after 60 days
ensiling, 10) is treatment with 75% PBP and 25% &fiSr 60 days ensiling, 11) is treatment with 80B&Rand %
MS after 60 days ensiling, 12) is treatment wit&B8BBP and 15% MS after 60 days ensiling.
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Table 7. Gas production test during 144 hours iatioh (/1 g OM) and estimated parameters

b C L GH4z
PBP (%)
70 351.93 0.049 1.29 338.86
75 340.00 0.048 1.10 349.93
80 345.10 0.053 1.08 340.38
85 351.03 0.060 0.96 345.31
SEM 13.75 0.001 0.112 13.44
Ensiling time (day)
30 350.56 0.051 1.15 344.70
60 343.46 0.054 1.06 342.54
SEM 9.75 0.001 0.079 7.38
Comparison of
orthogonal of PBP
Linear 0.9698 0.0009 0.0794 0.8390
Quadratic 0.5345 0.0327 0.7828 0.7762
P-value
PBP 0.9176 0.0033 0.2965 0.8718
Ensiling time  0.6169 0.0912 0.4714 0.8416
PBPxtime 0.9623 0.4725 0.6507 0.4304
Treatments
1 - - - -
2 - - - -
3 - - - -
4 - - - -
5 351.60 0.047 1.33 350.72
6 340.35 0.046 1.26 338.02
7 351.20 0.050 1.09 347.50
8 359.10 0.061 0.91 342.55
9 352.25 0.05% 1.24 327.00
10 339.65 0.089 1.06 361.84
11 339.00 0.05% 1.00 333.26
12 342.95 0.060 0.91 348.07
SEM 19.44 0.002 0.158 14.77
P-value 0.9897 0.0132 0.5236 0.7801

b (ml), c (/h), L (h), SEM: Standard error of meameans within the same column with differing sgpépt letters

are different P<0.05).

*1) is treatment with 70% PBP and 30% MS beforeiliengs 2) is treatment with 75% PBP and 25% MS hbefo
ensiling, 3) is treatment with 80% PBP and 20% M$ote ensiling, 4) is treatment with 85% PBP anéc149S
before ensiling, 5) is treatment with 70% PBP a@@3VS after 30 days ensiling, 6) is treatment wi% PBP and
25% MS after 30 days ensiling, 7) is treatment &% PBP and 20% MS after 30 days ensiling, 8)datment
with 85% PBP and 15% MS after 30 days ensilingjsQreatment with 70% PBP and 30% MS after 60 days
ensiling, 10) is treatment with 75% PBP and 25% at®r 60 days ensiling, 11) is treatment with 80BPRPand
20% MS after 60 days ensiling, 12) is treatmenhw®% PBP and 15% MS after 60 days ensiling.
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Table 8. Gas production test during 24 hours intabd/1 g OM) and estimated parameters

AIVDMD TIVDMD SCFA OMD ME PF GR,
PBP (%)
70 52.41 63.04 0.77 52.37 8.1% 3.74 87.58
75 52.27 64.90 0.79 53.58 8.36 3.60 90.4%
80 52.85 68.87 0.8P 54.50 8.54 3.70 92.3%3
85 52.96 70.03 0.85% 56.26 8.84 3.62 97.00
SEM 1.04 0.908 0.007 0.102 0.043 0.077 0.632
Ensiling time (day)
0 56.0f 66.36 0.853 56.11 881 342 96.78
30 51.44 65.95 0.779 52.78 828 387 88.2%
60 50.1% 67.82 0.779% 53.65 8.38 3.7%  90.5C
SEM 0.907 0.786 0.006 0.089 0.037 0.067 0.547
Comparison of
orthogonal of PBP Linear 0.5004 <.0001 <.0001 - <.0001 04797 <.0001
Quadratic 0.8478 0.7118 0.3893 - 0.3296 0.7205 2517
P-value
PBP 0.8938 0.0004 <.0001 <.0001 <.0001 0.5567 <4.000
Ensiling time 0.0012 0.2482 <.0001 <.0001 <.0001 0084 <.0001
PBPxtime 0.4761 0.2234 0.3886 0.0019 0.4900 0.13442088
Treatments
1 54.63" 60.24 0.804% 54.04 8.4F 3.3¢ 91.06“
2 54.47 63.70° 0.85™ 5597 8.7 32F 97.00
3 57.80 71.4F 0.866° 56.77 8.9 3.64° 98.00"
4 57.90 70.16* 0.884 57.69 9.09 3.50° 100.06
5 52.36* 63.807° 0.748 51.08 7.92 417  84.78
6 53.09" 63.90° 0.76F" 5214 8.15° 3.7 86.25
7 50.44 66.80> 0.772¢" 5253 819 3.7 87.50
8 49.93 69.30" 0.83%° 5538 8.68% 3.67° 94.50°
9 49.87 65.10° 0.768°" 51.97 8.08° 3.74* 87.00
10 48.83 67.160 0777 52.69 8.27 3.8 88.00°
11 50.29 68.40™  0.808° 54.2Ff 8.49° 3.74* 91.50°
12 51.48 70.76 0.843> 5578 879 3.70° 9550
SEM 1.81 1.57 0.013  0.178  0.075 0.135 1.094
P-value 0.0420 0.0062 <.0001 <.0001 <.0001 0.03420061

AIVDMD and TIVDMD (g/kg OM), SCFA (mM), OMD (% of ™M), ME (MJ/kg DM), PF (mg/ml), G (ml).

SEM: Standard error of means.

Means within the same column with differing supddetters are different3<0.05).

*1) is treatment with 70% PBP and 30% MS beforeiliengs 2) is treatment with 75% PBP and 25% MS befo
ensiling, 3) is treatment with 80% PBP and 20% M$ote ensiling, 4) is treatment with 85% PBP anéc149S
before ensiling, 5) is treatment with 70% PBP a@@3VS after 30 days ensiling, 6) is treatment wii% PBP and
25% MS after 30 days ensiling, 7) is treatment @it8% PBP and 20% MS after 30 days ensiling, 8)datment
with 85% PBP and 15% MS after 30 days ensilingjsQreatment with 70% PBP and 30% MS after 60 days
ensiling, 10) is treatment with 75% PBP and 25% after 60 days ensiling, 11) is treatment with 80BPRand
20% MS after 60 days ensiling, 12) is treatmenhw8%% PBP and 15% MS after 60 days ensiling.
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Fig. 1. Cumulative gas production curves in experital treatments at different times
* 5) Treatment with 70% PBP and 30% MS after 30sdaysiling, 6) Treatment with 75% PBP and 25% M#&raf
30 days ensiling, 7) Treatment with 80% PBP and 208eafter 30 days ensiling, 8) Treatment with 85B%Rand
15% MS after 30 days ensiling, 9) Treatment witPo/BP and 30% MS after 60 days ensiling, 10) Treatrwith
75% PBP and 25% MS after 60 days ensiling, 11)tmeat with 80% PBP and 20% MS after 60 days erillr2)
Treatment with 85% PBP and 15% MS after 60 daydiegs
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Abstract

The aims of this experiment were to determine thteitive value and investigate the possibility asding pumpkin
by-product (PBP) using wheat straw, wheat bran areh. The data were analyzed in acompletely rarzkni
design with factorial arrangement 3x4. Chemical position of PBP before ensiling was determined oBekilage
preparation, wheat straw, wheat bran and urea méxed (90, 8 and 2 percentages, respectively).rAfiat PBP
was ensiled with mixed ingredients in differentpodions including the ratios of 70, 75, 80and &scpnt PBP and
30, 25, 20 and 15 percent of mixed ingredientsaetsygely. Silages were opened at 30 and 60 dags afisiling.
Nutritive value of silages was determined using gesduction test at the 0, 30 and 60 days of exgilWater
soluble carbohydrate, dry matter, ash, crude prated ether extract of PBP were 6.81, 9.68, 12469 and 5.87
percent respectivel\As the proportion of PBP in the silages increapétiand NH decreased but buffering capacity
and residual water soluble carbohydrate contemeased. Data oh vitro gas production test indicated that potential
gas production (b) and lag time (L) were not atedby the levels of PBP, however fractional ratgas production
(c) was influencedR<0.05). Overall results showed that ensiling PBEhwiheat straw, wheat bran and urea for a
period of 30 days is a suitable method for presemaf nutritive value of PBP.
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