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Abstract-Hydroponic fodder production is a technique for germinate seeds to sprout in free environment
without chemicals (fertilizer, insecticides or fungicides) for a short growth period, the hydroponi en fodder
should produced from seeds have high germination rate. Standard germination parameter i
cultivars i.e. (Gizal23,Gizal24, Gizal25,Gizal26, Gizal27, Giza 128, Giza 129, Glza130
Glza133 G|a134 Glza135 Gizal36 and Giza 2000) were recorded comparlng |ts een fodder

;—i

rate and green fodder production. Positive and significant correlations coefficien
fodder yield and germination %, germination index, seedling seedlings ‘
seedling length. Simple linear regression revealed that germination %,
weight as significantly contributing variables to variation in green fod
Giza 136 and Giza 132 barley cv can be considered the best choice for p
compared with other cv.
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1. INTRODUCTION

ese findings revealed that
f hydroponic green fodder

Irrigated agriculture is considered the most con sh w many parts of the world, particularly in
relatively arid and semiarid regions like ng. ing ‘agsicultural water use with maintaining or improving
economic productivity of the agricultural sectos.i jor llenge. So, new technologies that can improve
water use efficiency as hydroponic technique. orted that hydroponic fodder production requires
only about 2-3% of that water used under fie ns to produce the same amount of fodder (Al-Karaki and

Al-Momani, 2011). Barley grains, which will green fodder production must be of high germination
percentage, seed and seedlings vigo
germinated and grown for shor
growing conditions (Sneath an
sprouting period that wer

inside Special growing rooms, provided with the appropriate
h, 2003). A desirable nutritional changes may be occurred during
the breakdown of complex compounds into a more simple form,

transformation into ess uents and breakdown transformation into essential constituents and
breakdown of nutriti constituents, sprouting of grains affected the enzyme activity, increased
total protein and cha i ino acid profile, increased sugars, crude fiber, certain vitamins and minerals
(Dung et al., 20 creases in the content of the amino acid Lysine by hydrolysis of prolamins and
the liberated dmi idShsuch as glutamic and proline, which are converted to limiting amino acids such as
Lysine, al oves protein quality by conversion the protein into albumins and globulins (Chavan
and Kada

The g one kilogram of grain into a hydroponic system and producing 6 to 10 kilograms fresh

between star the production and green forage harvesting was about one week where a carpet is obtained
made up with germinated seeds, their interweaved white roots and the green shoots (Pandey et al., 1991). It has
been reported that about 1.5-2 liters of water are needed to produce 1 Kg of green fodder hydroponically in
comparison to 160 liters to produce 1 Kg of green fodder of alfalfa under field conditions (Al-Karaki, 2010). Al-
Hashimi, 2008 compared five forage crops (alfalfa, barley, cowpea, sorghum and wheat) for green fodder
production , barley was one of the crops, which gave high fodder yield and used water efficiently, hydroponic
fodder was superior to field grown forages in respect to contents of crude protein, N, P, Mg, and Zn.
Gebremedhin, 2015 concluded that feeding of hydroponically grown maize and barley fodder for growing goats
increased the total DM intake, feed conversion efficiency, body weight gain and economically valid. Barley cv
might differ than others in the forage productivity under hydroponic conditions. Therefore, the objective of this
study was to evaluate the potential of some Egyptian barley cv for green fodder production under hydroponic
conditions and compare the relation between barley grain germination parameters and green fodder production.
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2. MATERIALS AND METHODS

This Study was carried out at the Laboratory of Seed Technology Research Unit, Mansoura, Egypt, in 2015
season, two times to evaluate fifteen Egyptian barley cv for production sprouted fodder under hydroponic
system. Barley cv were Gizal23, Gizal24, Gizal25, Gizal26, Gizal27, Gizal28, Gizal29, Gizal30, Gizal3l,
Gizal32,Gizal33,Gial34,Gizal35,Gizal36 and Giza 2000 and they were obtained from Barley Research
Department, Field Crops Research Institute. Barley seed were immersed in 5 % NaOCI (sodium hypochloride
solution) for 5 min. to avoid fungal invasion.
Germination tests were performed according to ISTA, 1999, while 400 seeds from each cv were sown in four
replicates at 20° C+2 in sterilized Perti dishes (15 x 1.5 cm) covered at the bottom with two sheets of Whatman
filter paper that had been autoclaved and germination parameters were performed daily to study the following
characters:-
» 1-Germination percentage: It was defined as the total number of normal seedlings at the end of the test
after seven days.

» 2- Germination rate; It was defined according to Bartlett, (1937).

» 3- Germination index (GI): It was calculated as described in the Association of Offiei alysis
(AOCSA, 1983).

» 4 Seedlings fresh weight (gm).Ten normal seedlings from each replicate were omly and
weighted (g).

» 5- Seedling length (cm): It was measured for ten normal seedlings at the gno S

» 6- Seedlings dry weight (gm): Selected ten normal seedlings were dried en at 85° C for 12
hours to obtain the seedlings dry weight (g), according to Krishna: and Se 990.

» 7-Seedling/seed ratio. It was calculated by dividing ten wet se€dling wgight*on ten dry barley seed

weight.
2.1 Green Fodder Production

Steel trays with dimensions (30 cm x 40 cm x 4 cm) wer
fodder. These trays were obtained from the local market.
inert materials, then sterilized by sodium hypochloride
tap water overnight before planting. The seedin
according to Al Hashmi, 2008. Seeds werefspre
Temperature inside the germinator was 28C a
twice a day.
These traits were recorded after 7 days as fol
» Dry matter % : First ,dry matter we Wi
character. Then, dry matte was calculate
weight multiple by 100
» Green fodder yield (K
fodder yields as

ley cv were cleaned from dust and any
, then it washed well before soaking in
g / tray (equivalent to about 4.0 Kg/ m?)
rays were stacked on shelves of the germinator.
idity adjusted about 70%. Trays were irrigated

alculated as mentioned in seedlings dry weight (Q)
dividing dry matter weight on green fodder yield

e trays contained green fodder was removed. Total fresh and dry
atio were estimated after 7 days.
» Yield/seed ratio: ated by dividing green fodder yield (Kg/m?) on barley seed rate / m.
All obtained data w ted t0the statistical analysis according to the technique of analysis of variance
(ANOVA) of comple mized design, as described by Gomez and Gomez, 1984. The results of green
i 2 ation characters under study were subjected to simple correlation and simple
linear regressi isstechniques (Draper and Smith, 1966)

ination index and seedlings fresh weight (g) of barley cv under study are presented in Fig
ferences among tested barley cv were found in germination %, germination index and seedlings
fresh weight (g). Giza 136 cv was superior compared with other cv under study, which recorded the highest
values of these parameters. Giza 132 cv came in the second rank without significant differences with Giza 136
cv in germination % , germination index and germination rate parameters. While, the lowest values of same
parameters were obtained by Giza 123 ,Giza 125, Giza 126 and Giza 133 barley cv.

Results in Fig. 2 showed significant differences among barley cv under study in seedling length (cm), seedlings
dry weight (g) and seedling/seed ratio parameters. The tallest length and heaviest seedlings dry weight of
seedling were obtained with Giza 136 barley cv and it was followed by Giza 132 cv without any significant
differences between them. On contrast, the shortest seedling length and slight seedlings dry weight were
obtained with Giza 123 and Giza 2000 cv without any significant differences between them in seedling length
parameters. The highest seedling/seed ratio was obtained with Giza 129,Giza 135 and Giza 136 barley cv.

pg. 365
WWW.ijtrs.com
WWW.ijtrs.org
Paper Id: 1IJTRS-V1-110-012 Volume 1 Issue 10, January 2017
@2016, IUJTRS All Right Reserved



ISSN No.: 2454- 2024 (online)

LSD 5% = 1.6

International Journal of Technical Research & Science

0007 e219
9gT ez
geTenn
pET ezn
geTezn
gerenn
1T ezID
0T ez1D
671 ez
871 ez
[T enn
971 ezD
gy
prrean
gzrenn

(pH T

(14 CoCOo0o000o

u OO M
% UOHeUILIAD

Cultivar

LSD 5% = 1.5

o 0002 219

A 9€T €Z19
ST €219
pET €219
£€T e219

26T e29

I~ -
TETeZD @

- >
0ET BZID 5

6TTEzD m
871 EZID
Waaf=1
971 e
srrenn
R7azD
gureny

|
COC0O0000O0
~OWnsmo-
Xopul uoljeuiuliag

o
g

LSD 5 % = 0.018

» 0002 E29
A 9T ez1)
Gerenn
' pET ezn
g1 ez
erenn
R
' 0€T ezo
671 €719
871 ez
(zrenn
97T ez
grrenn
71 ezo
gz1enn

400 YNO
oo oo
9]l Uofeululan

Cultivar

LSD 5 % = 0.008

0007 e219
¢ 9€T e719
GET ez19
pET £719
€ET e219
ZET o219

1
TETRZD (@
0€T e719
671 €219
871 e719
LTTe7I9
97T €219
SZT o219
pzT eZI9
€21 0219

Cultiv

onsrMne—= O

(8) yS1am ysauy saul|paas

Fig.1Germination % , Germination index , Germination Rate and Seedlings Fresh Weight (g) as Affected

by Barely CV
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Fig.2 Seedlings Dry Weight (g), Seedling Length (cm) and Seedling/Seed Ratio as Affected by Barely CV
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Fig.3 Dry Matter % , Green Fodder Yield (Kg/m2) and Yield/Seed Ratio as Affected by Barely CV

On the other hand, Giza 2000 barley cv recorded the lowest value of seedling/seed ratio.

Fig. 3 shows dry matter % , green fodder yield (Kg/m?) and yield/seed ratio as affected by barely cv under
study. Similar behavior was exhibited by these cv on theses parameters of Fig 3. Giza 136 and Giza 132 cv
significantly exceeded the other studied cv in dry matter % , green fodder yield (Kg/m?) and yield/seed ratio
without significant differences between them. On the other hand, the lowest values of dry matter % and green
fodder yield (Kg/m?) were obtained by Giza 123 and Giza 2000 barley cv without significant differences
between them. Simple correlation for the germination %, germination index, seedlings fresh weight (g),
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seedling/seed ratio, seedling length (cm) and green fodder yield (Kg/m?) are presented in Table (1). Positive and
significant correlation coefficient were recorded between green fodder yield (Kg/m?) and germination % ,
germination index, seedling fresh weight (g), seedling/seed ratio, seedling length (cm) and correlation

coefficient were (0.871, 0.865,0.825, 0.611 and 0.860) for parameters (Table 1), respectively.

Table-1Simple Correlation for Germination %, Germination Index, Seedling Fresh Weight (g),
Seedling/Seed Ratio, Seedling Length (cm) and Green Fodder Yield (Kg/m2).

€% | 58 | B5= | ££ | E£%
g g = 5 2 B85 B c
= = 5]
Parameters § = 87z & § 3 §’
[5) L 8 =~ [}
A o = -
Green fodder yield (Kg/m?)
0.871 ** 0.865 **|0.825 ** 0.611** 60**

Simple linear regression for the germination %, germination index, seedlings fresh weigh dder
yield (Kg/m?) are shown in Fig (4).The coefficient of determination for germination % | index and
seedlings fresh weight (g) towards green fodder yield (Kg/m?) were 75.9, 74.2, 68.2.% esults in

Fig (4) revealed that germination %, germination index and seedlings fresh ’ significantly
contributing variables to variation in green fodder yield (Kg/m?) . The predict
yield (Kg/m?) was computed as follows:

Green fodder yield (Kg/m?) = 10.1 +0.149 germination %.

Green fodder yield (Kg/m?) = 10.4 +0.2 germination index.

Green fodder yield (Kg/m?) = 9.5 + 2.4 seedlings fresh weight (g)

Yield (kg/m2)—10.1 +0.149 Germination 2o

Yield (kg/m2=2)
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DISCUSSION

Hydroponic fodder production involves supplying cereal grain with neces iSture and nutrients, to enable
germination and plant growth in the absence of a solid growing medium.

There are several features of barley sprouted green fodder th ept in gaind ,sprouting of grains affected the
enzyme activity, increased total protein and changes in amin@aci e, increased sugars, crude fibre, certain
vitamins and minerals, the period between starting the reen forage harvesting was about one
week where a carpet is obtained made up with germi seed r interweaved white roots and the green
shoots, production of fresh green sprouts,"dep ent eather and at any time of year (Kruglyakov et
al.,1989)

In present study, fifteen barley cv We$

en fodder production under hydroponic system.
Whereas, (Giza 129,Giza 130,Giza 131 , nd Giza 136) are hulles barley cv and (Giza 123-Giza
124,Giza 125, Giza 126, Giza 127 , Giza 128, iza 132,Giza 133 and Giza 134) are hulled barley cv.
rior barle reen fodder yield under hydroponic system, it is due
to the highest values of germination ¢ ermi‘ion index and seedlings fresh weight (g), which were obtained
with Giza 136 barley cv and ificantly ‘correlated with green fodder vyield, specially germination %
parameter, which recorde relation coefficient ( 0.871) with green fodder yield (Kg/m?). The
variation among barley c for germination parameters, it might be due to the genetically factors and
heredity variation a rley cv under study, which caused differed in germination parameters.

Also, varietal differe g barley cv, which were related to ecotype , hull, pericarp and endosperm
characters caus iati ter uptake % and osmotic potential (Lee et al., 2002).

Al-Hashmi ( d values regarding to the seedling length of hydroponic barley green fodder; which
ranged between m. But in our study, for Giza 136 barley cv, which was the best compared with other
cv, the se th was close to 17 cm and did not exceed, this could be because we did not use any fertilizer
and i but we only had a water for irrigation. Al-Karaki (2010) reported that yield/seed ratio
reache times in barley green fodder produced hydroponically. While, in our study yield/seed ratio

reached 5.6 Giza 136 cv as a highest value, This decline in value of yield/seed ratio is due to no fertilizer
and nutrient solution were added. Yield/seed ratio parameter was controlled by many factors, such as
germination % , seedlings fresh weight (g) and number of seed / 1 Kg barley seed , the barley seeds of cv under
study were different in seed weight and size. Also, we can predict green fodder yield Kg/m? through predictive
equation by knowing the characteristics of germination%, germination index and seedlings fresh weight (g). The
results of this study agreed with Gebremedhin (2015) who concluded that barley cv might differ than others in
the forage productivity under hydroponic conditions. Ultimately, it can be concluded from this study that Giza
136 and Giza 132 barley varieties can be considered the best choice for production of hydroponic green fodder.
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