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Extended abstract
Introduction

Fodder beet, with the ability to produce 12 to 16 tons of
root dry matter per hectare, is superior to other forage
crops in providing animal feed, especially in the winter
season. The dry matter of fodder beet root contains 6.2%
crude protein, 5.3% crude fiber, 64.9% sugars (mostly
sucrose), and 0.16 to 1.60 MPa/lb of energy. Including
fodder beet in the diet increases productivity in meat and
milk production. One of the problems in producing
fodder beet on a large scale is the appropriate method of
storing it after harvest until consumption. Temperature,
relative humidity, root damage during harvest,
germination, root rot, bacterial growth, mold growth,
and freezing are among the factors affecting the quality
of fodder beet in silage. The aims of this study were to
investigate the effect of coating type, chemical
compounds that inhibit the activity of fungal and mold,
and storage duration.

Materials and Methods

Fodder beet production and silage formation were
performed in split-split plot in time design based on
randomized complete blocks with three replications at
SBSiI station located in Karaj in two crop season of 2021
and 2022. The type of clamp cover as a main plot (A)
consisted of four levels of wheat straw with 10 cm thick,
waterproof polypropylene cover with 0.55 mm thick and
air permeability, wheat straw with 10 cm thick plus
waterproof polypropylene cover with 0.55 mm thick and

air permeability, and clamp without cover. Foliar
spraying of fodder beet roots with 3% lime milk as a
subplot (B) included two levels of with and without lime
milk and storage period (C) in five levels including 30,
90, 60, 120 and 150 days. Fodder beet clamp was
randomly formed in a north-south direction with 2 m
wide, 35 m length, and nearly 2 m high, including four
coating treatments (main plot) in three replications.
During five months storage, 24 samples including 12
foliar spraying samples and 12 non-foliar spraying
samples were taken out of the clamps every 30 days,
weighed, and pulp samples were taken and evaluated in
terms of quality. The minimum and maximum
temperature were measured by placing a thermometer in
the center of the clamps of the main plot. The
accumulation temperature index (ADD) was calculated
from the equation ADD=)[(Tmax+Tmin)/2], where T
max is the maximum daily temperature of the clamp, T
min is the minimum daily temperature of the clamp, and
<0 Tmin is considered equal to zero. The quality indices
of the studied fodder beet included sucrose, root dry
matter, amino acids, crude protein, fiber, and root rot.

Result and Discussion

Results showed that the total average daily ambient
temperature during five months of fodder beet storage
was 1019 and 993 °C, respectively, and accumulation
degree day (ADD) inside the uncoated- and the coated
fodder beet was 634 and 627 °C, respectively. Storing
beet in a lower ADD resulted in a better storage quality.
The ADD of the propylene- and the straw-coated were
631 and 621 °C, respectively for 150 days of storage
which indicates better ventilation of the straw-coated,
however the straw coating did not prevent the
permeability of rain or ice formed from melting snow
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into the clamp. This could be the reason for the
significant increase (P<0.05) in the mean score of rot
and spoilage of fodder beet under straw cover (1.68) as
well as uncovered (1.60) compared with the propylene
cover (1.35) for 150 days of storage. The use of 3% lime
milk significantly reduced the weight loss of fodder beet
roots to 200 g per day. According to the results of the
present study, the dry matter of fodder beet roots in both
years did not show a significant difference up to 120
days of storage duration. On the other hand, the range of
the average total daily accumulation temperature was
398-425 oC up to 120 days of fodder beet storage and
the range of root rot and contamination score for the
same period was 1.35-1.68 out of 9 scores, which
indicates optimum storage condition.

Conclusion

Considering the lack of significant difference between
the dry matter of fodder beet in the silo and the total
accumulation degree day of 398-425 oC and the
spoilage and infection score of 1.68-1.35, the best
storage period is recommended up to 120 days for areas
similar to Karaj.
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Fig 2- Changes of average temperature of fodder beet piles covered with straw, propylene and a mixture of

propylene and straw, during 2021 (a) and 2022 (b)
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Table. 1. Mean comparison of the effect of year x spraying x storage duration on the characteristics of
sucrose content, amino acids, and crude protein of fodder beet root in pile.

Jsloee SIS e Slaye 55k
b Storage Mean squares
Spraying duration Sid g p)S e p)S )L £S5 w5 Jso oo el (slasnd Olg eSS ke ) el (nSsn
(Day) aty) adyy S5 iy Ay Kb
Sucrose content Amino acids Crude protein
9/100gr root dry weight mMol/100g root dry weight 9/100gr root dry weight
V.. VFN V.. VEN VE. VEN
2021 2022 2021 2022 2021 2022
Jsloe sy 30 69.01 a 64.44 c 15.90 b-f 14.84 b-f 7.34 b-e 6.86 b-f
b 60 68.91 ab 62.65 c-f 17.01 abc 15.49 b-f 7.86 abc 7.15 b-f
without 90 64.11cd 63.38 c-f 16.57 a-d 13.58 e-h 7.66 a-d 6.28 e-h
Spraying 120 64.99 ¢ 64.62 ¢ 15.31 b-f 11.02h 7.07 b-f 5.09 h
150 63.78 cde 62.71 c-f 13.81 d-h 19.22 a 6.38 d-h 8.88a
5 sl 30 61.75 c-f 64.98 ¢ 11.77 gh 13.10 f-h 5.44 gh 6.05 fgh
Spraying 60 64.14 cd 63.70 cde 14.39 c-g 17.59 ab 6.45 c-g 8.13 ab
90 65.43 abc 60.35 ef 14.01 d-g 16.97 abc 6.47 d-g 7.84 abc
120 65.23 bc 65.46 abc 15.94 b-e 13.65e-h 7.36 b-e 6.31¢e-h
150 59.67 f 60.46 def 13.96 d-g 14.85 b-h 6.26 e-h 6.86 b-f
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In any column, means with the same letter are not significantly different at 0.05 probability level.
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Table. 2. Mean comparison of the effect of foliar application of Lime on the average of root weight loss of
fodder beet silo in 2021.

Sy clale
Weight loss (g/t.day)
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b Jobme
Spraying

1355a

1155b
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In any column, means with the same letter are not significantly different at 0.05 probability level.
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Table. 3. Mean comparison of the effect of fodder beet root storage duration in the silo next to the field on the
characteristics of weight loss, dry matter, and root fiber for the crop season of 2021 and 2022.

sl Co Olayye (ko
Storage Mean squares
duration 1400 (2021) 1401 (2022)
(Day)
S Oluls St o3l o S oluls Sz o3lo d
Weight loss Dry matter Marc Weight loss Dry matter Marc
(9\ t day) (%) (%) (9\ t day) (%) (%)
30 1412 b 18.11b 3.62Db 1877 ¢ 18.47Db 3.69b
60 1103 ¢ 18.67 b 3.73b 2124 ¢ 18.33Db 3.67b
90 88lc 18.52 b 3.70b 3146 b 18.65Db 3.73b
120 1166 bc 19.75b 3.95b 3164 b 19.43 ab 3.89ab
150 1713 a 25.54 a 511a 5794 a 20.31a 410a
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In any column, means with the same letter are not significantly different at 0.05 probability level.
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Table. 4. Mean comparison of the effect of year on dry matter, sucrose content, fiber, amino acids, crude protein,
and gas production of fodder beet roots after harvest.

Ju Sis odle 5L Ady) yub el (glal Pl (nBgn Dgad 3l gadg 55
3w ) Sz
celw 45
Year Dry matter Sucrose Marc (%) Amino acids Crude protein (g. Gas produced
(%) (9.100gt dry (mMol.100g™* 100gt dry from dry root
weight) dry weight) weight) sample after 96
hours (ml)
1400 (2021) 19.43a 66.53 a 3.89a 15.53a 7.17 a 93.01a
1401 (2022) 15.94b 63.54 a 3.19b 18.68 a 8.63 a 92.63 a
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In any column, means with the same letter are not significantly different at 0.05 probability level.
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Table. 5. Mean comparison of accumulated degree days (ADD) and average score of rot and spoilage fodder
beet in the clamp covered with propylene, stubble, stubble and propylene and clamp without cover during two
years of 2021 and 2022.

Jl (Silo cover) sk g
Year
Olon OS5 plugn oS ObBe Oe
Propylene Stubble and Stubble Without cover
propylene
5 sles 9 el sles 9 el sl Dl g (Ske Szl s (1SSlke (1S0lke ggeme
3 _‘g > Sealsl )L..*j j J‘)’d" Sealsl )L..*j j J‘)’d" Sealsl -| : )L..‘f ] :):3 )}":ﬁ ISl iw
188 9 (S hegs 005 9 S hegy 000 Holud g (S N Sd s
g a5l kb a5l !
(=]
n
ADD Meanand ADD  Meanand  ADD Mean and cles Mean and  ADD outside
(°C) standard (°C) standard (°C) standard ool standard  of the clamp
deviation rot deviation rot deviation rot <" deviation rot (°C)
score from 9 score from 9 score from9 ADD  score from 9
(°C)
1400 30 159 1.18+0.12 185 1.21+0.07 153 143+061 148 1.15+0.06 254
(2021)
60 255 150+055 272 133+052 245 133+052 238 1.33+0.52 412
90 310 133+082 334 117+041 309 133+051 301 150+0.55 521
120 400 161+045 429 200+0.00 405 2.00+0.00 443 192+0.20 746
150 587 1.70+0.59 601 1.76+052 573 210+0.80 656 2.69+0.89 1019
1401 30 236 1.07+0.03 228 1.08+0.02 221 106+0.03 190 1.07+0.05 353
2022
( ) 60 353 1.04+0.02 341 1.04+0.03 323 106+005 291 1.12+0.08 515
90 385 1.10+0.03 367 1.10+0.06 374 121+014 312 1.20+0.17 529
120 432 1.10+0.04 421 127+0.10 422 136+0.32 352 125+0.27 640
150 675 151+087 656 192+099 669 319 +188 611 259+1.36 963
Sole 631 135+035 629 140+0.27 621 160+049 634 1.60+0.42 993
Mean
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