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Introduction: The use of radiation has become a way of life in most countries around the globe. The utilization
of nuclear techniques in the area of agriculture, defense, and power generation has increased over the last few
decades. Radiation technology is widely used to produce changes in product characteristics leading to the
development of new products. Radiation-mediated morphological, structural and/or functional changes in a plant
are governed by the intensity and duration of the gamma irradiation. Gamma irradiation was found to increase
plant productivity. Gamma rays represent one of the important physical agents used to improve the characters and
productivity of many plants (e.g. rice, maize, bean, cowpea, and potato). Gamma irradiation also has been found
to be very useful for both sterilization and for the preservation of food and cereal grain in nutrition and agriculture.
Gamma rays were also found to cause modulation in protein patterns by inducing the appearance and/or
disappearance of some protein bands. It has been shown that large DNA strands were broken into small strands at
low irradiation doses but small and large DNA strands were broken at higher irradiation doses. Also it has reported
that germination of seeds can be influenced in both positive and negative directions by gamma radiation exposure
as a result of mutation inductions depending on cellular abnormalities or stimulatory modifications triggered by
radiation doses. In several studies, lethal and stimulatory effects of gamma irradiation on germination percentage,
emergence, and survival of seedlings of different plant species have been reported. The present work has been
intended to investigate the response of corn seeds exposed to gamma irradiation (25 Gys) in terms of the nutritional
performance of its forage and silage compared with control non-exposed seeds.

Materials and Methods: Corn seeds were obtained from the Vegetable Crop Seed Production and Technology
section, Ghezlagh Farm, College of Abouraihan, university of Tehran, Iran. Four kg corn seeds (single cross 704)
were divided into 2 groups. The first group did not have any treatment to serve as a control, while the second group
was irradiated with Gamma rays (25 Gray) using Gamma cell — cobalt- 60 instruction and with the rate of 0.55 Gr/
min at the Nuclear Agricultural Research School, Nuclear Science and Technology Research Institute, Karaj, Iran.
Field experiments were conducted during the summer seasons at Ghezlal farm Research Station located at the
southwest of Tehran province, Varamin, to study the effect of gamma irradiation (25 Gray) on the performance of
corn forage and silage. After irradiation, control and irradiated seeds were cultivated in 2000 m2. Agricultural
practices such as: irrigation, weeding, fertilization, and pest control were carried out as recommended. Samples of
corn plants were obtained at the late stage of growth and amounts of proline, soluble carbohydrate, and protein
were determined. Performance chrematistics of experimental groups were also recorded. After harvesting, the corn
forage was chopped and transferred to an experimental silo made of polyethylene pipe. DM, ash, CP, NDF, and
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ADF of experimental silages were determined according to standards procedures. The pH of silage also was
determined using pH meters. For the determination of gas production parameters, 200 mg of dry samples were
incubated at gas production environment and the amount and rate of gas production were recorded at a different
time of incubation (0, 2, 4, 6, 8, 12, 24, 48, 72 and 96 h). Using gas production parameters, the amount of OM
digestibility, ME, NEL, and SCFA were also determined. Data were analyzed using the t-student test of SAS
software (ver. 9.1). Duncan’s multiple range test was used to detect statistical significance between treatments
using a significance level of 0.05.

Results and discussion: Irradiation of corn seeds increased corn performance (wet and dry weight of seed and
forage), amount of soluble carbohydrates and protein, and concentration of proline (P<0.05). The exposed
treatment showed the highest increase in seed weight, seed humber, and weight of 1000 seeds as compared to the
control (P < 0.05). Amount of gas, and b and ¢ fractions of gas production, the concentration of short-chain fatty
acids (SCFAs), metabolizable (ME) and net energy for lactation (NEL), and organic matter digestibility (OMD)
were higher for treated corn forage and silage compared to the control group (P < 0.05). Also, exposed corn silage
had a lower level of pH and higher amount of dry matter (DM) and crude protein (CP) than control (P < 0.05).

Conclusion: The results of this study show that exposing irradiation of corn seeds to 25 gray gamma-ray
improves fermentation parameters and nutrition values of corn forage and silage.
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Table 1- The effect of gamma irradiation on performance and chemical composition of forage corn
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Table 2- The effect of gamma irradiation on gas production of corn forage at different time of
incubation (ml/200 g DM)

Ol el Sals o SE! P e
Incubation time Control Treatment P value
2 10.4b 12.2a 0.4 0.0101
4 17.6b 19.6a 0.61 0.0200
6 23.9b 26.0a 0.87 0.0114
8 29.6b 31.9a 0.91 0.0501
12 37.2b 41.4a 1.0 0.0104
24 44.9b 51.5a 1.3 0.0114
36 55.7b 62.3a 1.4 0.0154
48 69.7b 76.3a 15 0.0110
72 77.1b 84.9a 1.7 0.0141
96 81.2b 88.7a 1.7 0.0101

5 kol gkt SE )

ol P10 o p3 4l xe (gylol 33 osimd L Ly 55 glio cbgys b slael =
- Means with different letters in a row differ (P < 0.05)

shdgle )3 6LS 5 Mg saaoxinl b g culys p Bgin b T Jgae
Table 3- The effect of gamma irradiation on gas production parameters of forage corn

docil b ol o SEL P lude
Parameter Control  Treatment P value
(ke D) JI5 A5 el 79.5b 865a 17 0.0101
Potential of gas production (b; ml)
(celo p yd e €) ;\5_ My gy 0.053 0.057 0.01 0.0610
Rate of gas production (c; ml/h)
(2 2 Jgeishe) 1235 o055 o slose 1.23b 1.39a  0.03 0.0101
SCFA (mmol/l)

Mo o o8
(423) Jloske o L8 69.5b 76.2a 13 0.0110
OM digestibility (%)
(i odle 59k 5y Jy3l5e) pomdgtie (5351 1041b  1142a 020 0.0195
ME (Mj/kg DM)
(i3 odle )35k 2 JjiSe) (2068 LA 5 g gy 6.05a 010 0.0104

NEL (Mj/kg DM)
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- Means with different letters in a row differ (P < 0.05)
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Table 4- Chemical composition of experimental corn silage
dociuwl b Sl s SEL P e
Parameter Control Treatment P value
() St oske 26.1b 29.4a 0.09 0.0030
Dry matter (%)
(7) yuss 7.19 7.46 0.4 0.6501
Ash (%)
(%) p& oS 11.2b 13.3a 018  0.0210
Crude protein (%)
(4) (g5 osizgs 5> Jgonels 1 29.9 26.9 2.2 0.0710
Nuetral Detergent Fiber (%)
(4) sl oz 5> Jylonels s 18.1 16.5 1.8 0.1210
Acid Detergent Fiber (%)
pH 4.1a 3.8b 0.02 0.0114
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- Means with different letters in a row differ (P < 0.05
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Table 5- The effect of gamma irradiation on gas production parameters of corn silage (ml/200 mg DM)

OoawlbisSSl sl ale e SEL P e
Incubation time Control Treatment P value
2 10.05 7.35 0.91 0.0701
4 13.7b 21.5a 1.8 0.0100
6 18.6b 26.9a 2.3 0.0304
8 26.6b 40.04a 3.05 0.0110
12 35.4b 52.6a 3.77 0.0114
24 54.0b 75.3a 5.6 0.0247
36 63.2b 87.2a 5.5 0.0142
48 85.2 93.9 12.6 0.5245
72 86.7b 98.6a 8.12 0.0304
96 101.0 104.2 9.3 0.3647
5kl slas :SE
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- Means with different letters in a row differ (P < 0.05).
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Table 6- The effect of gamma irradiation on gas production parameters of corn silage

donil B Jals s SE! P lsde
Parameter Control Treatment P value
(e ) Ji5 g el 65.7b 76.7a 75 0.0202
Potential of gas production (b; ml)
(el 2 s 1€) J5 i &5 0.04 0.05 001 01211
Rate of gas production (c; ml/h)
() 2 Jnishe) iy o8 o sl 0.56b 0.79a 0.05 0.0374
SCFA (mmol/l)
(103) ( o3ke e bl 67.7b 86.6a 4.9 0.0374
OM digestibility (%)
(_( i °"L° P)S?'LS x J5)K‘°) g_s"“‘“‘" 9’L“° Lﬁ))"l 75b 84a 07 00035
ME (mj/kg DM)
(i osle 558 2 JgjlSa) 2o, Gl (53 4.6b 5.5a 010  0.0241
NEL (mj/kg DM)
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- Means with different letters in a row differ (P < 0.05).
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