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3- Lycopersicum esculentum
4- Solanaceae
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1- Batch culture
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Table 1- Chemical composition of The remains of a tomato farm (% DM basis)

Y EY) 8,lgsd
TS el el en  eb 22 (Jskw oyl O ok ol FuSE sl
DM cP EE NDF Pohwisor Ash pH
ADF
26 14 15 40 28 19.6 6.57
0}l olS sy

(St osle s0)9) (S 5a25 i (oliowd oS5 3 035 sk WU =Y Jgota
Table 2- Effect of Ensiling on tomato plant chemical composition

o o G s SS ““-63:/5“396 M Sis dw:ﬂ“ gy $Hhoww ik
o S O35 gl 31 Jod oS T 2B iy 8y b
Y . Plant before Plant silage plant silage + plant silage + "
Chemical composition ensiling without 4%Dried beet pulp 8%Dried beet pulp et
additives SEM
“Di"\"; o2le 26.0° 29.4° 30.0° 31.6° 0.100
|
“’CPU**’M 14.0° 14.42 13.0° 12.7° 0.104
ﬁg‘F""*’ 14.0° 38.5° 45.7° 46.0° 0.123
3 i o \
i’;’;“"’ Gpt Jsbe o> 28.0° 25 4¢ 35.4° 37.6° 0.174
Jm S
Ash 19.6¢ 22.2° 23.0° 2412 0.121
LW
pH 6.57° 471° 452° 4.34° 0.048
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Means within same row with different superscripts differ (P<0.05).
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Table 3- Gas production parameters and average fermentation rate of dry tomato plant and Silage mixed with different
levels of dry sugar beet pulp

S & Sl AW Y€+ dg § Suis AW YA+ dg j . =
a3 ST a0 i Pl e Pl APk s st
. 4025 Tomato plant can MR 5,5 L
Item Dry tomato Silage plant silage + 4%Dried plant silage + 8%Dried SEM

plant beet pulp beet pulp
Al 52.82° 48.79° 54.26° 54.60° 0.942
c? 0.046° 0.048% 0.055a" 0.058° 0.0021
L® 0.098 0.092 0.083 0.079 0.0084
AFR* 1.767% 2.155° 2.170° 2.309° 0.1763

! Asymptotic gas production (mL/g OM)
2 Fractional rate of gas production (/h)
®Lag time (h)

* Average fermentation rate (mL/h).
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Means within same row with different superscripts differ (P<0.05).
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Table 4- Estimated parameters in in vitro gas production and batch culture methods of dry tomato plant and Silage
mixed with different levels of dry sugar beet pulp

o SUis digy &5 995 M0 MW“A£+&'%3M AJUJ"KA+4\39.3'}M¢M: sl il
aodw] ) a5 a5 RECJRVE PG .78 23 ks SWis ..
; ; 3,15t
ITEM Dry tomato  Tomato plant plant silage + plant silage + SEM
plant Silage 4%Dried beet pulp 8%Dried beet pulp
OsslsSil cels 48 3 55 0
Gas produced after 96 h 53.46° 49.06° 56.03? 56.01° 0.151
incubation (ml)
S oo (5 il 50.29° 46.29° 53.11° 55.98° 0.689
(%) IVDMD
u’ﬂ odlo musn Culils c b a b
72.45 75.17 78.58 77.57 0.729
OMD? (%)
2555 0bsS 0y sladeul
SCFA3 (mmol) ¢ d b a
. 0.777 0.708 0.912 0.952 0.010
FFE® (mg DM disappeared /ml
gas produced after 24h)
o lie (51 c d b a
. 7.83 7.55 8.52 8.75 0.077
ME* (Mj/kg DM)
Shsd ez (23l
FFE®(mg DM disappeared /ml 12.542 11.47° 11.0° 9.16° 0.169
gas produced after 24h)
“p“:“ 6.91° 6.92° 6.89% 6.85 0.014
seol e
el 0o 33.4° 29.1° 21.54° 18.41° 0.367

N-NH," (mg/g CP)

TIn vitro dry matter disappearance

2 Organic matter disappeared

% Short chain fatty acid

* Metabolizable energy

® Feed fermentation efficiency
“estimated from batch culture system
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Table 5- In situ degradation parameters of DM, CP and NDF for dry tomato plant and Silage mixed with different

levels of dry sugar beet pulp. (%)

N B A9 M

Tomato plant silages
Wdscl 3 B SuWis AW e aB,0ie SWis W YL b,k Suis AW A lulin] glas
Parameters 0%Dried beet pulp  4%Dried beet pulp  8%Dried beet pulp SEM
S odle
DM
(2) w35 gy Liso 21.69° 20.57° 25.12° 0.940
(0) a3 8" i 44.97° 45,15 43.11° 0.136
(€) colo o i b Lise a6 0.069° 0.067° 0.097° 0.001
“d=a+b 66.74 65.73 68.24 1.136
(ED) 50 sniy a0
0.02 51.71 52.35 56.61 1.706
0.04 41.0 43.9 483 2.28
0.06 34.65 38.26 42.22 2.642
Pl g
CP
(3) w25 @y i 0.414° 0.457° 0.489° 0.0022
(b) a5 a5 s 0.441° 0.401° 0.393" 0.0033
(€) cslos o (il as b Lt o 55 0.059° 0.66° 0.069° 0.0005
d=a+b” 0.856° 0.876° 0.883° 0.005
(ED) %0 sniy 4w
0.02 0.710 0.639 0.685 0.0221
0.04 0.606 0.510 0.560 0.352
0.06 0.535 0.424 0.474 0.0442
ok o)l
NDF
(8) 525 gy i 0.034° 0.22° 0.35° 0.0002
(b) 40 x5 iz 0.410° 0.409° 0.411° 0.0003
(€) el o (il s b Lt o 65 0.53 0.59° 0.52° 0.0002
d=a+b” 0.445? 0.431° 0.446° 0.0005
(ED) 30 cniy aps
0.02 0.327 0.323 0.332 0.0019
0.04 0.259 0.258 0.252 0.0029
0.06 0.209% 0.215% 0.207° 0.0005

“ a, soluble fraction (%); b, degradable but insoluble fraction (%); c, rate constant (per h) of degradation of fraction b;
d=a+b, the potential degradable fraction (%); and ED, effective degradability calculated with a passage rates (k) of 0.02, 0.04,
and 0.06 per h.
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Introduction The processed crop by-products can be used as a suitable feedstuff to meet livestock dietary
requirements. Tomato shoots that left on the field surface after harvest, is a major valuable by-product. In Iran,
the estimated annual tomato shoots production is about 100 million ton. We evaluated the nutritional value of
ensiled tomato shoots processed by beet pulp as a fermentation enhancer.

Materials and Methods Tomato shoots were collected from tomato farms in Semnan, Iran. The shoots were
ensiled with 0, 4 or 8% (W/W) air-dried beet pulp. After 60 days, the silos were opened and ensiled materials
were evaluated for sensitive characteristics as well as pH. The ensiled samples were also analyzed for chemical
composition after 48 h oven drying at 60° C. Rumen degradability and fermentation characteristics were
measured by using a nylon bag method and an in vitro gas production technique, respectively. For in vitro gas
production technique, 200 mg of dry matter was incubated for 96 h at 39° C. Cumulative gas volumes were
recorded 2, 4, 6, 8, 12, 24, 36, 48, 72 and 96 h after incubation. To estimate the gas production parameters, an
exponential model was fitted for data. Rumen degradability parameters of dry matter (DM), crud protein (CP)
and neutral detergent fiber (NDF) were determined by incubation of 5 g sample for 0, 2, 4, 8, 16, 24, 48, 72 or 96
h in the rumen of a fistulated steer. Similar analysis and measurements were also performed for oven dried
tomato shoot samples. All data were subjected to ANOVA using the GLM procedure of SAS and means were
compared by using Duncan's multiple range test at 5% probability level.

Results and Discussion At the end of fruit harvest, the measured DM and CP content of tomato shoot
samples were 26 and 14% respectively that are in agreement with previous reports. Ensiled tomato shoots had a
significant higher content of CP than oven-dried shoots; more likely due to losses of soluble components during
the ensiling process. However, the content of CP was decreased with increase in beet pulp level in the tomato
shoot silage. Similarly, the tomato shoot silages with 4 or 8% beet pulp showed lower values of NDF and ADF
in comparison with tomato shoot silage without beet pulp. Due to lower protein and fiber percentage of beet
pulp, the decreases in CP, ADF and ADF contents of tomato shoot silages by adding beet pulp were expected.
Although the potential of gas production was enhanced by increased levels of beet pulp in the silages, no
significant difference was observed among tomato shoot silages. The silages were also similar for gas production
parameters. However, cumulative volumes of gas produced at 96 h incubation for silages with 4 and 8% beet
pulp were significantly higher than other treatment. The highest values of rapidly degradable DM, degradation
rate constant and degradation potential were observed in tomato shoot silage supplemented with 8% beet pulp.
However, there was no significant difference between tomato shoot silages with 4% beet pulp and without beet
pulp supplementation.

Conclusions Tomato shoots are a suitable source of nutrient for ruminant. Our results indicated that ensiling
increases nutritional value of tomato shoots. The in vitro rumen fermentation characteristics as well as rumen
degradability of tomato shoot silages were improved by adding 8% beet pulp. However, future studies are
needed to confirm these results and elucidate the potential use of tomato shoot silage in ruminant's diet.
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