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Introduction: The escalating challenges posed by climate change and recurrent droughts have
intensified the need for novel and sustainable strategies to ensure an adequate supply of livestock feed.
In this context, hydroponic cultivation systems have emerged as an efficient and promising alternative
for producing green fodder. This soilless technology enables the production of plants from germination
to harvest and provides a consistent, year-round source of feed. Hydroponic systems allow precise
control of environmental factors, including temperature, light, humidity, and ventilation, thereby
facilitating the daily production of substantial quantities of nutritious green fodder for various livestock
species. One of the major advantages of this method is its efficient use of water, as it requires
considerably less water per kilogram of fodder produced than conventional agricultural systems. Barley
is particularly suitable for hydroponic fodder production. During germination, the activation of key
biochemical pathways leads to the breakdown of stored starch, proteins, and lipids, resulting in
increased levels of soluble sugars, protein, and other nutrients in the resulting fodder. Seed priming has
been identified as an effective strategy for further improving the quality and rate of germination under
hydroponic conditions. Priming involves soaking seeds in specific solutions, such as water, nutrients,
or plant hormones, for a defined period, followed by drying. This process enhances germination by
activating essential metabolic pathways. Although previous studies have investigated the quantitative
and qualitative effects of seed priming, limited information is available regarding its comprehensive
effects on the chemical composition, digestibility, and ruminal fermentation characteristics of
hydroponically produced barley fodder. Therefore, this study aimed to comprehensively evaluate the
effects of different seed-priming treatments on the germination characteristics, chemical composition,
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digestibility, and ruminal protozoal population of hydroponic barley fodder and to compare the results
with those obtained for conventional barley hay.

Materials and Methods

This study was conducted in 2018 at the laboratories of Gonbad Kavous University using a completely
randomized design with three replications. Barley seeds were disinfected with 1% sodium hypochlorite,
thoroughly rinsed, and subjected to seven priming treatments: (1) control (unprimed dry seeds), (2)
hydropriming with distilled water for 12 h, (3) halopriming with 1% potassium nitrate for 24 h, (4)
osmopriming with 13.5% polyethylene glycol for 12 h, (5) hormopriming with salicylic acid at 50 ppm
for 12 h, (6) hormopriming with cytokinin at 50 ppm for 12 h, and (7) hormopriming with gibberellin at
50 ppm for 24 h. An additional treatment consisting of green barley fodder was included for
comparison. Following priming, the seeds were dried and cultivated hydroponically for 7 days.
Conventional barley hay was also included as a reference forage. Chemical composition, including dry
matter (DM), organic matter (OM), ash, ether extract (EE), and crude protein (CP), was determined
according to AOAC (2005) procedures. Neutral detergent fiber (NDF) and acid detergent fiber (ADF)
were determined according to Van Soest et al. (1991). Total digestible nutrients (TDN), net energy for
lactation (NEL), and net energy for gain (NEg) were estimated using the equations recommended by
NRC (2001). In vitro gas production was evaluated using ruminal fluid collected from fistulated sheep.
Gas production was measured over time, and fermentation parameters were estimated using the model
of Orskov and McDonald (1979). Short-chain fatty acids (SCFA), estimated organic matter digestibility
(OMD), and metabolizable energy (ME) were also determined. In vitro digestibility was evaluated
using the batch-culture technique described by Theodorou et al. (1994), including measurements of
microbial biomass production and ammonia nitrogen concentration. Ruminal protozoa were
enumerated microscopically. Data were statistically analyzed using the GLM procedure of SAS (2000),
and treatment means were compared using the least significant difference (LSD) test.

Results and Discussion

Statistical comparison of the priming treatments with the control revealed that seed priming
significantly increased the germination rate and seedling vigor index of barley. Among the treatments,
cytokinin resulted in the highest germination rate and germination speed (23.64), whereas potassium
nitrate produced the highest seedling vigor index (20,838.1) compared with the other treatments and the
control (P < 0.01). Regarding chemical composition, the control treatment (unprimed seeds) had the
highest dry matter (26.37%) and crude protein (19.61%) contents. Priming with cytokinin and salicylic
acid increased the potential gas production (approximately 387 mL/g DM) and short-chain fatty acid
production (approximately 1.51 mmol). The in vitro dry matter and organic matter digestibility of the
control and distilled-water-primed hydroponic fodder were significantly higher than those of the other
treatments and conventional barley forage. For example, dry matter digestibility and organic matter
digestibility reached 78.20% and 79.01%, respectively, in the control treatment, compared with 55.53%
dry matter digestibility in conventional barley forage. In general, seed priming reduced the total
ruminal protozoal population compared with the control, which had approximately 323 x 10° cells/mL.



Conclusion

Overall, the findings indicate that seed priming can modify several aspects of germination and the
nutritional characteristics of hydroponically produced barley fodder. However, its application requires
careful consideration to achieve desirable effects on chemical composition and ruminal fermentation
characteristics. Regardless of the priming treatment, hydroponically produced barley fodder exhibited
significantly greater dry matter and organic matter digestibility, higher gas production potential, greater
short-chain fatty acid production, and differences in several ruminal fermentation parameters compared
with green barley fodder.

Keywords: Hydroponic fodder, Seed priming, Barley, in vitro digestibility, Microbial protein,
Protozoa.
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Figure 1. Steps of preparation and cultivation

Adla 3T Lol pudt 3 518 sl g3
ouls ¥ 3 el e SLS w5 GialadT alasl (sl
3 (p S 5LiS ¥ £Y/0) G 0135 lod s 5 widew &
Ao €035 suey 3 U8 5 Sl AR slaias
ool seme b sl ple cudiyo ol 55 0l (_;J‘,TC,A.;
L ol O S oo g sadlaa JLEL a5k Y Ll
e o @bl gaa 038 5158 o) S Tl 4a 50 Y4 sles
M 5 4 ) dsle wmyu Ve sola s b sulaeSS
) oDl wm ju T g (sl S 4o 3
Slilsa 5 wad Gias (JaSe 5 Guan cdy 233 dlaS
Gollas e ghime 33 il dly e siews GlT O
el 4t b g s (VAVA) GulSiial 5 S (g5
o It ol 51 Bl T st bslie Y2 s L
Cisad ar S e Voo gula ldad sladby Jals
BRI KNP PRI PE-SURY STPE <) § PNV JU IV RUSLEY
el W dF gVY FA NP Y AY A & F ¥ slagls)
Il milid Jase ol b 55 ¢ sauls 5SS
shdnd sladbys .o ol (Pressure Transducer)
S0 il e VY el aas (slols suliinl o) 50
LaoT s slid i sas s oS daime Gusd8) 31 oy
Sae alad L (el 5 slos nt i o1 gl
olacn ) soliiul b g ol S il da,0 ¥4 Lo Linbe)l

elaandi S )3 (s
sabe Llade daddsle pliasd oS58 el bt
a0 10 sloa b ol Ho o S&aa b lad sas Sizd
GBoo b Blbe 5 ol 00 @ Gaw, B ol S il
‘L;\T sabe ol 3 ow b goSeslul (Y--0) AOAC
L Gl ala fisn 5 @53 slae @la Sl
59 Jslasl GLI wud G (Y- -0) AOAC i,
Tl sabgd 5o Jolaol LI 5 N EA sdy s
ous (VAY) GLlKea 5 cwswy ohoo L Balks
Sb sl b s i wd palla @55 5 Al
olidas Lo eadl) wad ansle Yo ¥ N Ll

(¥
TDN®= AVXA + (CP x ./v#) — (ADF x -/vv)
() adasl)
NE*=  (-/-Y¥0 X TDN) - Y
(¥ akl)
NEg’= (+/- ¥4 x TDN) — \/+ \ (\VE))

! Neutral Detergent Fiber (NDF)
2Acid Detergent Fiber (ADF)

3 Total Digestible Nutrients (TDN)
4 Natural Energy lactation (NEr)

5 Natural Energy growth (NEg)



\f'()JL«: /Y O)Lo..f) \rd Al> /@Ib P}LC— dLbuA.\bs))

OHen g aSlyy PP

Sose o ool ol S w68 Osed) a4t Ballas
PH o€ cus Lacu 55 e plo 5 5k boslas pH .
i 5 JAS (Metrohm oS 58 #AY Jas) (S 5,5 e
sl sl Sia sule oy Lo 00+ o swilis, #/A
mle s e sime 3l Sl e 0 olyen € aad Ll
lind sladls 59 ) ©F cod 4 sadils @SS
Soleds 03 (s Ghs s B g 5 B3, (Rl le 0
S S ans o suls 513 ol S il 4a 0 YA gles b
Slaisa s ola solecn 3 baaad ol celus YF
Y Hlen L ok Sl ealiin b dbs 58 50 s e
ok laa ple 56 5l snis ans wbhifine g sadiils
ol fas ad 55Se3lal s g pls S PH s
sl G50 g sadisoslpen Jloy o sudi ausa
o el YA cseds 5 @by JEB) paddie 055 b (Sun
sala L1580l S Blaw dayu Fe ola 4anu Lo oyl
SLad g it iulae (58l miia Sl Guses Sk
woelwf oued sa i aaa sbhifias ol Jua
Ol eiad sals L8 ol K il a0 0F - sles ba, S
sanl aiia Jlse ald SISl puad slless LIS
SIS anlgaasls o S o, Lash s S Huusa e
el V¥ 51 Guy o0l w65 58 ana o) s (GP24)
(155) 815 05 305 ook Sl s e pansl 5
dalas cga (Y00 ¥ OoLSan 5 s l) b dailas
sad algidny dass H1(A dasly) sud ol 55 (o5 Sue su s

o S suldial (VAAY) S s Josls
MCP (mg) =GP*(PF-2.2) A dal,
= poSilee) moSee 0055 a8 MCP cadasl; ool 50
5LS 5o GP 5 st 5 5SL PF (S22 sole oS
YE led 55 (et sole p€ s S lue) sk a3
solos o S hie e Ly sl Byl ¢ Ly SSE Jole
I A e el
sad ol 5 (2 50Sae su 8 Hlle Sl adl o sl 53
SLS a5 258 48 sl SO 51 ole)y 8 S Ll 5 b

el e liie Lk il 4S5 euls Hlasli ge 53

a36) SN sladlys condS bagas 51 (il S8 il 5

S8 pan Sl 5 sud 43Sl le)pn ) suads (€5

w0 S S L jlass Haslie 51 agT sl s

S sSssl daly SSL S w5 sladaind 3 550 0

(F dasly) wid alasl (1AV4) all 5Sa

P=b (1-e) ol
¥

oset tGle) 5o HLS w8 aaa Paddslas ol 5o

O 5l et ad 8 5D SIS il 5 7 5 el € aeaS

il oo Ol sl Oley wast 5 saeas LB

S eoliil Ly (0 adaly) saais oSS i slana)
(5 adasls) T sole ameit ol (Y- - ) LISLe lolas
=l 5550 5 (VAVA) GlhlSen s S iy, Bk
(VA olSasianl 5 Ko (hg)y GBab (V bl ) ] 50l

V- NR u:m;:
OMD (%) = 14.88 + 0.899GP + 0.45CP; + 0.065A
0 absl,
ME (MJ/kg DM) = 2.20 + 0.136GP + 0.0574CP,
Foaksl,
SCFA (mmoL) = -0.00425 + 0.0222GP
Vbl

aelw YY Lo 58 palla 0 I S GP ce¥olas ol 4o
CP1 (S—aa sols ay, S bia Voo gl il Lis)
CPZJJ:—&-MSL}J‘J—B—OA‘(MJJ u.‘.u.s‘).l) {;L:. ‘")ffs:J‘)g
bl e (KA sale o SIS Hua 8) als oS50

L s olai JelS b QI Lo st () 5Tpan slasols
N Gl (Yo ) SAS (golsl 51l 5 sulii
LalnSilie dmlio gl i3 S 515 Jalad 5 9323 9550
A saliial (gla pae &gl JSlaa Ol )

098 bl pd 59 puda Sl s S sl

(VARY OLSan 5 955055) b plad) iy wdS iy,

Lol b guslpan 5 e simn Gl g Ui



S ol i e al€ sy o sedT Guiliyly wias @l
dadaalS 655 5o Sinaly Alide gla (a5l suliil
i ka5 suliieal Ll G lad 3l soliied Ll

(V Jsan) s Dlapae GBly JE) plad 58
O Saal i oS als Gl Guilioly 35 5 Jeala ol
BSIV{I-JENPR§ PP S VI PP R PO &
29 (YY/P¥) ool sa oo yuw (o 3YL (P<+/+)) was oo
sals sl 5o (YV/AV) oF capieS 5 uiS gles Hlass
Oled Sl 5 Shasl sy <0

(P</-0) solagmne 551 5 (PO8Isa £ 5 5 POGIs

.‘* ad .J_a.:it b.\.&\_‘im

olat L aniS S5alsa slasielly Ho v sag ol ol
D S el 18 LaS L et (S sl
Soar ) ool a5l S Sl
ool s alle) aiS e a B S30lse lis K
Yook Ool<an 5 JLslg Yo 0 l,Kaa 5 Juaidl 1444
iy, SaNS o (sl Slarads I8 b Sl
S{c N JPY VI ENIPUVER PP LT SN PUPSPRUN JUR TR
Ol (Yoo F oLSan g §958) S oo i 085 ) 4nalS
eila €I T sLaaa 3T Gl 381 L Caigan a T8
RED-G PRI SSURIIRY | KIg--¥| | Y Y W 7Sy K Y
ook am (Voo F adicl 8 g5d8) asme YL 1, (Sodlsa
@l oY slam T G383k 5l Shuasl (K
5 oo Jolas Bas (O ol Lall o wile) S5alsa
Ay g o0, chilas lagis i 5o ol 5l Jsesa
OLSan 5 Juddl 5 VY Jlas) adds o agage 1) of
(5 5 s RNA Jiies ATP il 53 DNA ave 3 (Y- - A
¥ 5l et sl sy slasiy o Lam il gad Jlad
OIS 5 (55w o) Wloads 3 S50 sa s Lol

(Y Sy 5 Kl 5 Y449
aadila Job s ol s L3l Siialyy calllas ool Lo
aila Job oo (P<-/ V) cudls apedn, b
O30S 5 sl Sabicllos Hlass 5o (Sieglie VVF/V0)
) b sualie wals Hlas 5o (Sie e V-#/YY) ]
AVIFO:) Slate (n iYL mclly lpas et Jsb

p oSk 38,8 I Ha by g eu g Silaa Gle) ol Lo
o S dalas gley of o sad peoa (Bada uﬂ ssle
8055 Hlade JSlaa suils 5 9 Sae su s Hlude susl
st a5 0 g Se g 098 el b ou w5 (9 Sae
Oled Ol 59 2ed3 Ll JBda 1T aole Hlis 5
oobie 4 ad drslas sudiud 58 58 Hle 5 ¢ sy S5
oy le L ol ((Slisel 035580 ekl
—— bolae Jloos /Y Sl wnl b g slne s
Shealii el L L sab (SUissol (35580 Ol 95t
SIS 5 Sos0508) w0 S aad s -8 (i)
09 e 538 5 Sl o8 —s 51 ke e (VAN
soliil (5550 pia 8 cga S BB Y e sb

V-

1958593 Ll gladd

~ (oS J=ie) MFS J gdas 1555558 ol (515
— e Vo Jols MFS Jslas b 45 (Galles — 0o s
’/'? :_)_Jalc “.A.“J:%"Lf"*“ﬂ. tMJJYO ._\_‘\.;h_\.‘l-c‘)éﬁ)y
¥ o a5 poas a3 S - JA 5 (S Jie 0 S
Glo e o il gl 6 0 Ul 0o 51 Sl Lo
G T80 oiolad diin Yo 3l ass 5 sud Gl s
) ol T S ¥ Ly o oS s sSoe iy
MJHJ ‘AA_LQJHJJ{')‘A;JJJS_A}JU“L_‘J‘
solel L13la 3 GLM g, L Jaola slasuls 56T
alasl aolad Yol 5k L5 Hu 5 (4/1) 5 SAS
A

Yi=u+Ti+ej

Uocdan ya o sadsaaline Hlads Yij sl ol o
aibe ptule)l glad 3leij 5 slas 31 Ti (JS (oSiles

Cn..a‘g@lls
LsL_AJSAbl;a‘si_MﬁJJ_SJA&J_:'S_S:m:ﬂJ;:J:ﬂLS
el



\f'()JL«: /Y O)Lo..f) \rd Al> /@Ib P}LC— dLbuA.\bs))

an g alyy YA

Ol 58 4 sate S WS o Jlad 1) wlaS) Sy 50wl 8
1 Jobos (SlaseaSI BT plenses 58 5 SIAS Gda

(VY OlKea 5 15Y) 9o LA L alie
ol Sualyy glaslas €S ol Lis aalllas ol
e gl wlgl a5 (SH0lsa olia 5 gl
@ e 585 ol &GS sla (pala ok 4yl
S s sl Gaal3al 1 gesll cus 5 (Sulss
Ol 58 S S8 ap il Uk sae @ Salillo wal
Al GAld Hlad (55350 Olsie 4 arelly Sl Ol
9ty dob o9 s B Gl o e S
S sl el even) 5 @l Gl s K Ll ek el
3 oloTl S g 5o ey SIS L o3y 4 Siaal
5 IoSlse slaa wunl€e 0 i€ o 0 ST € alyl ws,
pre 5 dlaa BT oldlad Jolits 5850 (K550 0058
ot a3 5l suse e Olalbd) 5 (S 0a Julas DNA
sle pliand S5 5 Sl 580 © by @B
Ol il sad suls (LS Y Jgaa 5o s Siisy s e
S0 Saly line gl 4 sias e ol s
SIS s Ssygoiss dsle (pliand S5 s (Sl
e o AL (Khaalg () 8L Jla (P<+/-0)
oo el ) (Seia solse s Hu YV/VF) Sid sulo
oS SEa solo am HuVF/YY U fuljua «S s
st il slaslas Gas o 1y SL2A sule lute
Sl 38 s ondyna 58lS s 4 ualS pl ol ol
230l laine (il 5 dadilan Job 5 odugs wd,
ol 2y Gl 531 48 (55 5k 4 foul aaalS sl
85 S wae o (SLS S84 ol ge pand cis y8 oy
2505 5 2L5) aiS e wgaae 15 Saisn gouaa wdy 840
o8 KA sobe yualie ol (V210 Jud gaeal 9 G VN0
suls w53 AY s gaa) (Y-+) NRC) ga ilo b dewslis
ol o Lol canal by a5 LB sba (Saa
Ao 58 YV LS YY) S gy 5 0ma disle gl sad (5,18
abgle Hu Sma sube g byl L8 (Saa suls

(aslen YV/AVD) Sk (5 3aS (il (sho s
a3 ot el oy atuls palaidl s
Shatie o SV (P< /) ad S 518 Sl 58S
(V8- 2) OF crsiomly 5 oS sl slasi a (Y/07Y0)
00 ol ol o b saal e an Wlhy ol 5305 5Las o
Cedle ok ov s o lastin el o s
Siee b e Hlas 5a o daddn,

ot 38) L el Sl il aile AL slag e 58
sse L amalS o dadslw Gad Josh 5 aruds
Y -B15 - A SR VI B S SV AP PEV. S RV ERyp
Ssal g Lo 15 4l 055 5 Job Gl 3-8 (gaais
Gola ¥V lia) wiles S o nl el Sl el
5 Sameos ol said o Ylaal 58S ol (Yoo f
oS Jal 5 59 GaenS) G saslaneS) ) (58
L 50 paelly 01535 (VA2 GolSen 5 sala) su S5k
callad Gl 5 b iy 5 535550 Ouosl pald
ib) a85e 835 15 da i, Jsb s HMellis a3l
5 Oy 5 VAAA 1HLSaa 5 0580l s NAAY )),Ka
Sy 59 aeally Sl el la i (Y1 o an
sl (S350 50508 Jalad 5 Lagi gy Sl o
sl ¥V LSan s Lat]) el sud cialis,
ol 4 S walealy Glas sladllas (V- ¥ Jiya s Vo7
ol sl el 5 (S0l slasielly Wl ee arly
(V)Y SBLILIS) adians 5 s sl ine b

S50 era ol ol 40 30 L 4y peala
o s el il (P /0Y) 2 S 518 Sl
OV D35S 5 an—aallly @l 55 5Lass 5u (Y-AYAN)
YU e 0 saalibie clyua lass La (VWAAY/A)

Jolad o iy (25 5 (K¥/NaY) asas 0 analiy G0
5 el JLdd b Jolw K555 elde Jonlsy
L ol s 3 nee ool Yo 0l 53 n dam 5T (s 5ludlas
sl VA7 5 mbi 5 Guetle) adb anliy ol i
(et (Yoo ¥ L San 5 0 eSSV - Y o)L San
SLES5u, @l 3 (KNO3) analiy ol yin b Sasl



S g i) cl (SedA solo wm 0 A/FA) 5o
18] L SRR | PB-N- I, S SO\ B\ LOV-PRPTVI ) S - vet)

(YN olKan 5 SSI 5 Y Y
Golamae BWAT ala psa Dl SIS 5l Laslas (o
09 Oluladl Laslas oa s 50 (P<+/40) cdls s gay
g Jalos Ylaial S s saaliis ald Loon e
YL (1) NRC) ol sLS w5 Jads )
sl s @550 aan LB gaae slge S clile
aald Hlas dgle Hoad; gl palla (550 5 (A8l
Sl BYEA) Hhie T Hlas b an )k sualie
2l b osldae (I 55b 4 dla ol b ol
Slie ool cble Ho GhalS 4 jaie (Siual ) bS53
Gl oala (@55 saalie Ga e aunliy ol s a8
e slse JS (o SIS o 55 Ke V/FD) (oau e
iy gl s (5550 5 (amesa VYY) s L8
Ol ols paliaidl s aas ) (p S LS 5 U5 +/-A)
olat L anlio Ho s 550 Sinasl  4S aas e ol
«SoEA sl pulde Hu talS el K sbas wall
=S 53 o0 Gl 5 6508 Qliae JIKa) 5 ala 55 5
5 Bl Ll b mll o) ) s sbeo o) 500
VYR B-A PN DN PUPSCNI RNSov-3 | S § I §Y L OV
Jalse (b 5o (gdde ol s ) S 58 paed agn HudS
Wl ady Jalye Jalsl 5 So0lea b ool wd,
o oles ool S 5 udlS 5o suliiinl cyga Glis
VARY GoLSan 5 (LS 50) oo Joas Jslae slaais
bl o (ol g 0lomdS ol (V00T sn 5 aba
18 e 58l ssle L (glaniis i)l 5
(A slass) o adsle 50 (55,550 5 CP DM Guly soalie
dals 0 Ylaial oa Siuail sy slaslad sl & oo
s 5o 5 (NDF 5 ADF) 5 5 O (sl s3ae uss SYL
ol (siie ulge (S el S ol oS o glite wid

el 80 G yieud

pla Bomas o 8038y gans Jole S Sy 5 08
o) Wols e sl 53 055wl B b g a gl oo o sene
(VAAY LK 5 OB 50 9 VAAD G geunl

VoIAY) s i Hlas o 3 nSIA Hla e 0 YL
(e 58 Y/YF) ancally &l )30 59 OV o) b 5 (4 y0
Y/A) sa il 1S Llage 51 YL €S wt sualibe
L a8l ol ol (Y0 ) NRC ¢ Sia suls wm 0
Soan 5 SIS GlKan 5 L) L1 elallas
saisle 5o 1, SicSIa 5l g5 aolie S (Y0¥
WAl dan Sl ol s wilos S a1 80400 s
D G syt 5 Jslaels L SRl s sl e
5o Jstaals LI 15 5 Ll e sualtie La,las
ol o st Sl slaslas (sanl sy s
o9 aaSA Hlads Gialydlaials o 3YL pulie sall
B o Ol @ s g el 5 S goas ddsle
s 5 SHSle wld o (Saas slag s peas )
L «Soiamilg saslast st el s 5
L Gl s st s ol S Sy a3
ad sl Hlas 4 cand gl sdis s 5o J slasls
s Lo se LadaalS (Sl AL cu 58 4
Jolaals GLII 5 (B3 iy 5 Jslanals S i
D S aoad S gladdsle o garal saiy sl o
solo im0 Y4 /Y) s als ) YL g 95 BB b
suloo wm 50 V/Y (A subs g o Jslael LI - Saa
35S (gl sty 5t 5 Jshacals LI WSt
N

olad Sisysoaad Suew sladisle Huala 8555 e
Dl Slia sule am 50 VA/2Y LS VY ly o ceud
sl wumyu VY) oo lu ala 85 95 51 YL S cdly
VA/FY) ala o s cuYLs ol las ol (24
V) el @l a0 S s jo s olas |y (ams o
o 50 VANVF) S8 sl b o (Saa sule aus o
ol s i il 1 ealie oS (Sbd suls
el 5 YL Sl Saisg g0 Saw dsle a5 5



\\"&JL»/Y O)L.«.n\ﬂ;.ﬂ>/@l.) P?l" dlﬁu&sf u‘)&@.ﬁj&@f A

Table 1. Comparison of the average of some physiological traits of barley grain under priming concentration treatments

Treatments SLDW! SRUR? SRUE? FMOB* LP’ LR® CA’ Vig? Gep’ Mgt!© RG!! Rs!?
] 13.60°  27.19% 05175 0.6100® 106.27° 79.45° 1240 17643° 99.00 2.16550° 0.46" 22,67

2 15.74°  27.82%  0.5675% 06225% 97.92¢ 81.62° 1.322% 18586¢ 99.50 225708 0.44° 23.58%

3 14.33% 25.24%¢ 0.5775% 0.5700% 99.05¢ 27.97¢ 3.562° 12635¢ 99.50 2.16073° 0.46* 23.64*

4 15.60° 27.08%¢ 0.5775% 0.6100%° 116.07* 81.47° 1.452° 19557% 99.00 2.15063° 0.46* 23.50%

5 15.51* 23.56¢ 0.6600* 0.5300° 105.15°¢ 77.50° 1.635% 17994¢ 98.50 2.16735° 0.46* 23.29%

6 15.93% 24.13% 0.6650* 0.5425° 107.27% 83.60° 1.295% 18897% 99.00 2.20188%® 0.45° 23.08%

7 15.332 28.59* 0.5400° 0.6425* 112.82%® 97.65* 1.160°¢ 20838* 99.00 2.16645° 0.46* 23.48%
LSDy.05 1.65 4.17 0.11 0.093 5.55 12.55 0.277 1368.2 2.42 0.068 0.014 0.51

Treatments: 1) Control (dry seeds), 2) Hydro priming (distilled water, 12 h), 3) Hormopriming with Cytokinin (50 ppm, 12 h), 4) Hormopriming with Salicylic Acid (50 ppm,
12 h), 5) Hormopriming with Gibberellin (50 ppm, 24 h), 6) Osmopriming (13.5% polyethylene glycol, 12 h), 7) Halopriming (1% potassium nitrate, 24 h), and 8) Green
barley fodder.

Different superscript letters in the same column represent a significant difference (P <0.05)

Table 2. Effect of various priming treatments on chemical composition (% DM) of Hydroponic Barley Fodder

Treatments DM! Ash EE? ADF3 NDF* CPs NFC* TDN’ NE# NE;
1 37.26* 3.09° 2.564 15.71¢ 42.24b 19.612 33.982 76.342 1752 1.202

2 32.35% 2.99b 2.83¢d 16.23¢ 4471 19.082 31.86° 75.75% 1.732 1.1820

3 29.554 3.05° 2.70¢4 18.12bed 45.87° 17.80° 32.06° 73.84¢ 1.69% 1.13¢<d

4 31.58¢ 3.040 2.76% 17.90¢<d 44.52b 19.142 31.02° 74.48b¢ 1.70b¢ 1.15b

5 24.24¢ 3.21b 2.80b¢ 19.48° 45.44b 18.912 30.84° 73.18% 1.67% 1.11d

6 33.35 2.88b 2.86M 16.644¢ 45.17° 16.16° 34.40% 73.18¢ 1.70be 1.144

7 29.624 3.26° 2.83¢d 18.32bc 44.88b 14.004 36.51? 72314 1.65¢ 1.08¢

8 20.86° 10.872 3.36% 37.25?2 61.902 8.69°¢ 16.66° 55.82¢ 1.24f 0.60f
SEM* 0.338 0.166 0.147 0.512 1.352 0.391 1.47 0.445 0.104 0.012

P Value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Treatments: 1) Control (dry seeds), 2) Hydro priming (distilled water, 12 h), 3) Hormopriming with Cytokinin (50 ppm, 12 h), 4) Hormopriming with Salicylic Acid (50 ppm, 12 h), 5)
Hormopriming with Gibberellin (50 ppm, 24 h), 6) Osmopriming (13.5% polyethylene glycol, 12 h), 7) Halopriming (1% potassium nitrate, 24 h), and 8) Green barley fodder.

'Dry Matter, 2 Ether Extract, 3Acid Detergent Fiber, “Neutral Detergent Fiber, Crud Protein, Non-fiber carbohydrate, "Total Digestible Nutrients, Net Energy Gain (Mcal kg-'), *Net
Energy of Lactation (Mcal kg-'), '° Hemicellulose, !"Water Soluble Carbohydrates.

Different superscript letters in the same column represent a significant difference (P <0.05)

* SEM: Standard error of the mean.
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Table 3. Effect of various priming treatments on gas production characteristics and estimated

parameters of Hydroponic Barley Fodder

Treatments  Gas production Rate of gas Short chain fatty Organic matter Metabolizable energy
potential (ml/g production (ml/h) acid (ml) digestibility (% DM) MIJ/Kg)
DM)
1 341.60° 0.0872+°¢ 1.31¢ 67.86° 10.30¢
2 352.804 0.0893¢ 1.35b¢ 69.49b¢ 10.55%
3 387.202 0.0952° 1.512 75.712 11.502
4 387.702 0.0972% 1.538 76.60? 11.632
5 375.40° 0.09992 1.482 74.53? 11.322
6 379.30° 0.0981% 1.508 75.552 11.482
7 365.00° 0.09594 1.44%b 73.022 11.09%
8 305.50f 0.06824 1.154 61.30¢ 9.304
SEM* 1.86 0.0015 0.031 1.26 0.193
P Value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Treatments: 1) Control (dry seeds), 2) Hydro priming (distilled water, 12 h), 3) Hormopriming with Cytokinin (50 ppm, 12
h), 4) Hormopriming with Salicylic Acid (50 ppm, 12 h), 5) Hormopriming with Gibberellin (50 ppm, 24 h), 6)
Osmopriming (13.5% polyethylene glycol, 12 h), 7) Halopriming (1% potassium nitrate, 24 h), and 8) Green barley fodder.
Different superscript letters in the same column represent a significant difference (P <0.05).

* SEM: Standard error of the mean.
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Figure 1. Effect of different priming treatments of barley forage on gas production Kinetics
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Table 4. Effect of various priming treatments on in

fermentation of Hydroponic Barley Fodder

oA o oS gladannl B ana culils
o Sispaoias dsle Jowily 51 (Sha ol Gl o

vitro DM and OM digestibility and ruminal

Treatments DMD! OMD? PF? MCP* EMCP? Gas Yeild® pH NH;.N?
1 78.22 79.012 3.472 140.46% 0.336* 281.73¢ 6.27¢ 2.74%
2 76.73? 75.94% 3.18° 113.87° 0.306° 308.54° 6.23¢ 2.80%
3 73.26° 74.69% 3.13b 107.58b¢ 0.300¢ 315.842 6.30% 3.042
4 70.66" 72.49b¢ 3.04b¢ 97.71¢ 0.2765 326.602 6.29b° 2.892b
5 69.93¢ 71.96° 3.08% 99.68be 0.286% 323.17% 6.23¢ 3.052
6 71.46% 72.06° 3.17° 107.16% 0.303b 316.012 6.44% 2.16°
7 71.805 73.53b¢ 3.01¢ 97.07¢ 0.270° 328.772 6.18¢ 2.17°
8 55.534 54.904 3.08b 70.104 0.2865 285.93¢ 6.522 3.05%
SEM* 0.901 0.520 0.046 4.92 0.01 5.83 0.05 0.284
P Value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0173

Treatments: 1) Control (dry seeds), 2) Hydro priming (distilled water, 12 h), 3) Hormopriming with Cytokinin (50 ppm, 12 h),
4) Hormopriming with Salicylic Acid (50 ppm, 12 h), 5) Hormopriming with Gibberellin (50 ppm, 24 h), 6) Osmopriming
(13.5% polyethylene glycol, 12 h), 7) Halopriming (1% potassium nitrate, 24 h), and 8) Green barley fodder.

1-In Vitro Dry Matter Digestibility(%), 2-In Vitro Organic Matter Digestibility(%),3- Partitioning Factor(mg/ml), 4- Microbial

biomass(mg),

5- Efficiency of microbial biomass, 6- Gas Production Efficiency (ml/24h), 7-Non- Amonia Nitrogen (mg/dl)
Different superscript letters in the same column represent a significant difference (P <0.05)

* SEM: Standard error of the mean.
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Table 5. Effect of various priming treatments on the ruminal protozoa count (x105/ml) of Hydroponic

Barley Fodder
Treatments Total
Holotrichia Entodinium Diplodinium Efriuaskolos
1 183.33¢2 120.00? 20.00* 0 323.332
2 146.67® 85.00 0P 0 231.67°
3 175.002 35.00¢° 5.00% 0 210.00%
4 158.33% 50.00b° 10.00% 0 218.33°
5 136.67® 45.00% 5.00% 0 186.67"4
6 111.67% 35.00¢ 0P 0 146.67°¢
7 148.33 41.67° 10.00%° 0 200.00%
8 75.00¢ 50.00°° 0P 0 125.004
SEM* 16.53 16.26 5.86 0 22.14
P Value 0.0073 0.0210 0.0270 0 <0.0001

1) Control (dry seeds), 2) Hydro priming (distilled water, 12 h), 3) Hormopriming with Cytokinin (50 ppm, 12 h), 4)
Hormopriming with Salicylic Acid (50 ppm, 12 h), 5) Hormopriming with Gibberellin (50 ppm, 24 h), 6) Osmopriming
(13.5% polyethylene glycol, 12 h), 7) Halopriming (1% potassium nitrate, 24 h), and 8) Green barley fodder

Different superscript letters in the same column represent a significant difference (P <0.05)

* SEM: Standard error of the mean.
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