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available nutrients, improves the chemical properties of the soil and increases plant growth as well as
grain yield. In this study, we conducted a field experiment using humic acid (HA), fulvic acid (FA) and
recommended dose (RDP) of phosphorus fertilizer to treat Hordeum vulgare seedling, in which four
concentrations from HA, FA and RDP (0, 50%, 75% and 100%) under saline soil conditions. Moreover,
some agronomic traits (e.g. grain yield, straw yield, plant height, spike length and spike weight) in barley
seedling after treated with diferent concentrations from HA, FA and RDP were determined. As such the
benefcial efects of these combinations to improve plant growth, N, P and K uptake, grain yield, and its
components under salinity stress were assessed. The fndings showed that the treatments HA + 100%
RDP (T1), HA + 75% RDP (T2), FA + 100% RDP (T5), HA + 50% RDP (T3) and FA + 75% RDP (T6),
improved 1000-grain weight, grain yield, harvest index, the amount of uptake of nitrogen (N), phosphorous
(P) and potassium (K) in straw and grain. The increase for grain yield over the control was 64.69%, 56.77%,
49.83%, 49.17% and 44.22% in the frst season, and 64.08%, 56.63%, 49.19%, 48.87% and 43.69% in the
second season. Meanwhile, the increase for grain yield when compared to the recommended dose was
22.30%, 24.35%, 11.27%, 10.78% and 7.11% in the frst season, and 22.17%, 25.06%, 11.08%, 10.84%
and 6.99% in the second season. Therefore, under salinity conditions the best results were obtained when,
in addition to phosphate fertilizer, the soil was treated with humic acid or foliar application the plants with
fulvic acid under one of the following treatments: T1, T2, TS, T3 and T6. The result of the use of organic
amendments was an increase in the tolerance of barley plant to salinity stress, which was evident from the
improvement in the different traits that occurred after the treatment using treatments that included organic
amendments (humic acid or fulvic acid).
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Tab.1 The physical and chemical properties for the soil of study site
PERIE (s S L5
WK vy MK C AR E YRR
“E R HE pH (dS/m) SAR  ESP (meqg/100 1) (meq/100 1)
(%) (%) (%) Na- K Ca®¥ Mg" HCO, CI S0*
2018/2019 2834 2345 4821 821 10.53 18.64 4223 434 1.14 986 29.63 583 409 143
2019/2020 2532 26.44 4824 822 10.65 18.76 4221 437 1.15 988 29.65 58.6 403 14.6

3 2 3G A HA F0 FA B — LA S BRANLE R
Tab.2 Some chemical properties and compositions of

HA and FA used in the experiment

TS HA FA
pH 5.64 1.58
EC (dS/m) 0.1 0.11
HA &ft (%) 85 —
FA &g (%) 3 85
K,0 (%) 12 10
K (%) 10 10
FHHLN (%) 1 0.38
HEN (ppm) 1.72 0.54
WP (ppm) 0.23 0.17
ALK (ppm ) 1.95 1.87

P2 R ZZ BIAEVE A KA o i A Al FH R4S
B it 142 I 5 B AR MR HE R PR R 22 B B 1
BT,
1.3 MRFE

TEWORBIAIEG 120 K, MK/ NXBEYLIE
PF 10 BRAEAR, MM (em) . K (em) . 8
& (g) . TRIE (g) MEREL. RN
/NI P P A R R ORI 43 RS FERIRFRL, - LA 2 Al
Al SR s RS A RIR AL o

M A 15 b B A AR AR R R RS FERE S, 7R
65 CTIHTRHE, )5, I Bates 1
DU J7 000 2 il =08 & i . SR AOAC fiE BLEK
BRI EFEAF AR AN | (N%) « RH
Chapman Fil Parker $iii i 1) G4k U 455 3 [zt 9l B W Lt
LM ERE SR (P%) o SR Page %M KIEJEEE

54

BE K A (K%) o 0 AR SRS F - e
H N%. P% Fl K% & mAHRIA N, P K IR
& (kg/hm®) .
1.4 Gt ot

K H Casella 42 H ) 56 2 ML IX 4k /9 7 %
434 CANOVA ) #4758 115 #r. i Costat #XF
6.303 filit. >R Duncan £ 55K 5 %) 25 40 PR 34 4E
AT ERBHE (P < 0.05) 247,

2 R

2.1 RE, FEREBKER

1 2018/2019 F1 2019/2020 # A Fh Al 2=, 5
SFHECRES ) A, HA 8% FA 5 4 FOR [ il
RDP Aijigb 3, KR ZZ A 2R, 7™ ak J HA
AR AT R,

TERFIE R 28R, B I T1 (HA +
100% RDP) . T2 (HA+75%RDP ) PAS TS (FA+
100% RDP ) . T6 (FA +75% RDP) Ab¥ (%3 ~
*o, BI1AE2) ., HER3IWLUAEH, fTEMHES,
Jith P 36 2 A FHUGE bk e RTREK 35 7 A 1 SR 3 5
MKk E R B, & 21 T5. T6. T7 (FA + 50%
RDP ) Fl T1 b PPk = de e, HGARH ] Bl ALt P
A # [T9 (100% RDP) . T10 (75% RDP) . T1l1
(50% RDP) Fl1 T9] 43 #l42 & 1 6.09%. 7.57%.
7.10% 1 0.96%.

2 3 AT UE H, 7eRiKTr T, 85220 T1.
T2. T3 (HA + 50% RDP) il T4 (HA + 0 RDP) b3
S MM B (1076, 1055, 10.35 F119.93 cm)
5 A [) g I it ) AL B [T9. T10. T11 A1 T12 (0



2025 4FZ5 1 Hj

[BERR

L)

RDP) AL, 435IBEINT 17.60%. 18.14%. 18.83%
1 19.93%, %5 . Z=fy T1. T2. T3 Hl T4 kb B F-1
18 5/ (10.96. 10.75. 10.54 F110.12em ) , 54
[i) A5l AL it P AL B (T9. T10. TI11 FITI2) AL,
Ay BT 17.60%. 18.13%. 18.69% Fil 20.05%.

B 1 s, Kifd T1. T2. T3 i T4 &b P 3R15
T i BEELAE, 5 M [ AE T S AL PR AH B, 2B
— Z= [ B4 W 43 ) h 17.98%. 21.74%. 25.89% il
36.03%, 5 Z=[E0E S 5K 18.07%. 21.71%.
25.87% Fil 35.46%.

7 3 2018/2019 #2019/2020 FZ= HA. FA RAN[EILL ) ROP ALIE XY H = 123 KEMREFIEK AT
Tab.3 The effects of treatment with HA or FA and different rates of the RDP on plant height, and spike length of

barley cultivar Giza 123 in the seasons 2018/2019 and 2019/2020 cm
i o H Hik
T 2018/2019 2019/2020 2018/2019 2019/2020
T1 HA +100% RDP 109.72 £ 0.66ab 113.59 £ 2.12bc 10.76 £ 0.52a 1096 £0.21a
T2 HA + 75% RDP 107.51 £2.15bc 111.30 £ 2.08bc 10.55+0.21a 10.75£0.21ab
T3 HA + 50% RDP 105.30 = 0.60bcd 109.01 =£2.03cd 10.35£0.21ab 10.54 £ 0.49abc
T4 HA + 0 RDP 100.92 = 0.50d 104.44 +1.95d 9.93 +(0.27abc 10.12 £ 0.32abcd
T5 FA +100% RDP 115.30 £2.02a 119.36 £ 1.10a 9.74 = (0.35abcd 9.93 + 0.46abcd
T6 FA +75% RDP 112.75 £ 1.91ab 116.72 £ 1.93ab 9.65 + 0.46abcd 9.84 £ 0.37abcd
T7 FA +50% RDP 110.20 £ 0.88ab 114.07 £ 2.00ab 9.56 = 0.45abcd 9.75 £ 0.45abcd
T8 FA + 0 RDP 105.09 +2.09¢cd 108.79 £ 1.97¢ 9.38 + 0.45abcd 9.56 + 0.44abcd
T9 100% RDP 108.68 = 2.65bcd 112.51 + 3.84ab 9.15 +0.43bcde 9.32 £ 0.43bcd
T10 75% RDP 106.75 +2.33abc 108.51 £3.33¢ 8.93 = 0.43bcde 9.10 £ 0.42¢cd
T11 50% RDP 104.85 +3.28cd 106.51 £ 1.91¢ 8.71 £ 0.41cde 8.88 £ 0.41cd
T12 0 RDP 100.96 = 1.55d 102.51 £ 1.45d 8.28 £0.39de 8.43 £0.39d
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Fig.1 The effects of treatment with HA or FA and different rates of the RDP on spikes weight (g) of

barley cultivar Giza 123 in the seasons 2018/2019 and 2019/2020
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Tab.4 The effects of treatment with HA or FA and different rates of the RDP on number of grain per spikes and
1000-grain weight of barley cultivar Giza 123 in the seasons 2018/2019 and 2019/2020

FURLEL THIE (g)
AL PGS AbR

2018/2019 2019/2020 2018/2019 201972020
T1 HA + 100% RDP 57.10+2.71a 57.88 £2.63a 58.40 £ 1.30a 59.17 £ 1.04a
T2 HA + 75% RDP 55.23 £2.62ab 56.00 = 2.55ab 56.93 +1.53ab 57.68 +0.97a
T3 HA + 50% RDP 53.38 +2.53ab 54.11 + 2.46abc 55.46 = 1.18abc 56.19 +3.07a
T4 HA + 0 RDP 49.65 £2.36abcd  50.34 +2.29abcde 52.52 £2.41bc 53.21 +1.08cde
T5 FA +100% RDP 54.34 £ 2.58ab 55.09 £ 2.50abc 54.17 £2.57bc 54.88 = 1.58bc
T6 FA +75% RDP 51.65 +2.45abc 52.36 +2.38abcd 53.39 £ 1.06bc 53.66 = 1.07cd
T7 FA +50% RDP 48.96 +2.32abcd  49.64 +2.26bcdef 51.75 £ 1.73cd 52.43 £ 1.09cdef
T8 FA + 0 RDP 43.58 £2.07de 44.18 £2.01fg 49.32 +1.52d 49.97 + 0.92fg
T9 100% RDP 49.38 +2.35bcd 50.06 = 2.27cdef 53.05 +2.20bc 53.75+1.07cd
T10 75% RDP 46.82 £ 2.22cde 47.47 +2.16defg 51.55+1.72cd 52.22 +2.38def
T11 50% RDP 4427 £2.10de 44 .88 + 2.04efg 50.04 £ 0.70cd 50.70 + 0.94efg
T12 0 RDP 39.17 £ 1.86¢ 39.71 £ 1.80g 47.04 = 1.58d 47.65+1.18¢g
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Fig.2 The effects of treatment with HA or FA and different rates of the RDP on grain and straw yield of
barley cultivar Giza 123 in the seasons 2018/2019 and 2019/2020

7 5 2018/2019 F2019/2020 FZ= HA, FA RAN[EILL) ROP LLIBXG H = 123 KE M= EFYRIE KA
Tab.5 The effects of treatment with HA or FA and different rates of the RDP on biological yield and
harvest index of barley y cultivar Giza 123 in the seasons 2018/2019 and 2019/2020

A= (t/hm*) WAk AL
Ak PR ISt

2018/2019 2019/2020 2018/2019 2019/2020
T1 HA + 100% RDP 11.65+0.69a 11.85£0.54a 42.77 £ 0.66a 42.83 = 0.02abcd
T2 HA + 75% RDP 11.42+0.67a 11.61 £ 0.53ab 41.54 £0.73ab 41.67 £0.00d
T3 HA +50% RDP 11.19 £ 0.53ab 11.37 +£0.51ab 40.36+0.01c 40.41 £0.03¢
T4 HA + 0 RDP 10.73 £ 0.50abc 10.90 = 0.49ab 37.65+0.01d 37.60 = 0.48f
T5 FA +100% RDP 10.59 + 0.50abc 10.76 + 0.49abc 42.88 +0.03ab 42.82+1.13cd
T6 FA +75% RDP 10.21 + 0.49abced 10.38 £ 0.47abc 42.84 £0.03ab 42.88+1.07a
T7 FA +50% RDP 9.83 £ 0.47bcde 10.00 = 0.46bcd 42.77+0.81b 42.79 £ 0.59abc
T8 FA + 0 RDP 9.09 + 0.43def 9.24 = 0.42de 42.71 £ 0.04ab 42.70 £ 0.04bcd
T9 100% RDP 9.52 = 0.46¢cdef 9.68 = 0.44cde 42.83 £0.01ab 42.91 + 0.64abc
T10 75% RDP 8.91 £0.43ef 9.06 = 0.41de 42.83 £0.03ab 42.78 £ 0.63abc
T11 50% RDP 8.30 £ 0.39fg 8.44 + 0.38ef 42.73 £ 0.02ab 42.88 +0.67ab
T12 0 RDP 7.08 £0.34g 7.20£0.33f 42.82 +0.04ab 42.94 + 0.88ab
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Fig.3 The effects of treatments with HA or FA and different rates of the RDP on proline content of
barley cultivar Giza 123 in the seasons 2018/2019 and 2019/2020
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Fig.4 The effects of treatment with HA or FA and different rates of the RDP on the uptake of N, P and K

in grain of barley cultivar Giza 123 in the seasons 2018/2019 and 2019/2020
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Tab.6 The effects of treatment with HA or FA and different rates of the RDP on the uptake of N, P and K

in straw of barley cultivar Giza 123 in the seasons2018/2019 and 2019/2020 kg/hm’

oo b N A P K

i . 2018/2019 2019/2020 2018/2019 2019/2020 2018/2019 2019/2020
T1 HA +100% RDP  101.99 +4.84a 103.33 £2.96a 16.20 £ 0.77a 16.42 +0.76a 41.94 £1.99a 42.49 + 1.96a
T2 HA + 75% RDP 93.17 £ 4.42ab 94.41 +1.56b 15.17 £ 0.72ab 15.37 £ 0.71ab 36.97 £ 1.75b 37.45+1.73b
T3 HA + 50% RDP 84.36 = 4.00bc 85.47 +1.06bc  14.12 £0.67bc 14.31 £ 0.65bc 31.99 £ 1.52cd 32.41 £ 1.50cd
T4 HA + 0 RDP 66.73 = 3.17ef 67.61 = 1.12¢ 12.05+£0.57def 1221 £0.57def  22.03 + 1.05¢g 22.32+£1.03¢g
T5 FA +100% RDP 85.51 = 4.06bc 86.62 £2.27¢ 13.71 £0.65bcd  13.88 +0.64bcd  34.30 = 1.63bc 34.75 + 1.60bc
T6 FA + 75% RDP 78.13 £3.71cd 79.16 = 2.46d 1297 £0.62cde  13.14£0.60cde  31.00 = 1.47cde  31.40 + 1.45cd
T7 FA + 50% RDP 70.77 £ 3.36de 71.69 £2.59d 12.23 £0.58cde  12.39 +0.57de 27.70 £ 1.31de 28.07 £ 1.29de
T8  FA+ORDP 56.02+2.66gh 5675+ 1.80f  10.77+0.51fg 1091 +050f¢  21.12%1.0lg 21.39 +0.98¢
T9 100% RDP 64.75 £ 3.07efg 65.61 £3.03ef  11.79 £0.56efg ~ 11.95 +0.55efg  28.01 + 1.33ef 28.39 £ 1.31ef
T10 75% RDP 58.63 +2.78fgh 59.40 +2.74fg  10.12 = 0.48gh 10.26 = 0.47gh 24.21 £ 1.15fg 24.54 £ 1.13fg
T11 50% RDP 52.50 £2.4%9h 53.19 £2.46g 8.46 £ 0.40h 8.57 £ 0.40h 20.42+£0.97¢g 20.69 £ 0.96g
T12 0 RDP 40.26 £ 1.91i 40.79 = 1.88h 5.12£0.24i 5.19 £0.241 12.81 £0.61h 12.81 £0.61h
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