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Effect of Foliar Application of Humic Acid and Origanum Majorana
Extract on Some Quantitative, Qualitative, and Biochemical Traits Changes
of Two Greenhouse-Grown Bell Pepper Cultivars (Paramo and Taranto).

o Sl 9T g S 0013 dol> iyt SIS Jgaw e o0 i (gl o (g ol 31,9
‘2!
ol et el 15T olKetsls co ez aly ¢ SLEL 05,5 )
(ool 0 (55,5lS s 9 (hisel «Dliid lojl (0 rl wulie 5 (55,5 ijgel 5 Dliniod S50 ¢ £l g ol Dlinios sy Y
Ol
@a84607@gmail.CoM) : s 2SIl Cas «Jsiuns odinysi
VENVNYIY oy )b OF VAN w2l o g b

oUwS>

4

O ol oKy 5 a5 el Solanaceae o, 4 slate 5 LSS (slogas slas jm 51 (Capsicum annuum L.) slasts Jals
Sy 0o 5l G oo 0l cilie gl (o slamy )0 oy ol g ol (g (51 0T (gaRlate § 38 S
5 Sl Seget (LSbslxe S imety Gl )0 0l ge Dgmine Olomps )3 LS Goaied alS slabre Sl elu i
Sype SIS glasdoJald (3, 90 (olierdsn g (S (o5 Slae (B g Soyid DlS e Gheie soslas
P oY hssire ea)ld ol sojlas g 50,0 ) 5 ¢/ /Y Seegeaiinl wald) 5l wisg &le o e <85 )15 b))
I Sle Gogn cnl 0 085 Sipe (LS 65, 2 Jlgte 4an VY o5 AL sl Ojg0m b le (seles a5 (0s)0
«JS 0, Sdos c0gi0 prlS g penslly e TSS gy ;0 0900 Sl cogea jlad cogen Jobo cogen a9 s Bliee S
18 Snged dl Yo @l Gelusly (285 1B (honts 3550 i Blo gy Gl Gy 0 (535 (RIS G005 ibiwgil Gl
5 Sy Olyes 3l psThS S sl TIT 5 OVIY o b i s bolas pols 5 0l ay s 5536 o3, 53 4l50 59
g )3 ogee dlaa g ogee Jobo alEl 4 jomie gULU 3, )0 558 50 17 Seagrmacnl Lo 0gr 10595 1 (5 Sl Cu s
Al 3 gal)ly 4 s ST 03 (o 3)90 Dlio 068 ST saualie ;3 0D 0900 TSS alidl & e 9l)l o3, )0
@ S 152 50 117 Saged sl o a5 09 cdlae nl Sbe g cnl @l ol plas 0g3 5l 6 e el (Bl
950097 p (5 fugtlas g yieS Cu pi g Sl Gl 5l e jless ple g vals

12 31 g el oy pilis] glS” (sl

.

4000

Nikkhou et ) el Solanaceae o, 4 3lxis 5 slogao slo s 55> Capsicum annum L. ode oU b (slaos Jald
3l g0 ddawgie Jald sue G By a5 (5 9k 4 ] Ql@lﬁﬂ olaS 55l eolaws glp 285 ae 5 (@l 2011
a Vb ole o) prals wé, e slaeds Jals (Ghasemnezhad et al., 2011) wiS' o ool 1, C coaoling 4y oy (sl

[ Downloaded from journal-irshs.ir on 2026-07-11 ]


https://journal-irshs.ir/article-1-639-fa.html

[ Downloaded from journal-irshs.ir on 2026-07-11 ]

OhBen 5 5ol

3 sl ls jo g akaly ol o sl odel 09394 Jgame (pl a0 50 SM e «ild s 5l e pof (090 Sgae Judo
31K 03950l 5 Sl 035 az g5 9550 (slando Jald g B aile (1l (6l ST I Glgie 4 2950 GLS el 5,18
Gl bl g cilay ) e Sluls 2ol s sgls Gl Sulal 5l eolitul w5 0leS pske 13 (ngs el
Py Cedle Lads 50 cago Hlews Julse baasgol g o910l (Taheri-Roz et al., 2017) <ol Slel &Y game
W A 5 (2950 OgeliaSTad (09,500 wS S Sy S Grigren Wl ooy it slaSia b )0 5 (e
5 (Lamiaceae) ;lelixs g0, 5l cuw 2LS (Origanum majorana L.) ig=;,e .(Vahid-Moghaddam et al., 2018)
Gl 5o 55 o] iS5 098 g0 il 5095 Syge 4 Mz (g0 Glnl s obS cnl el Wi (g ol sl
5048 axien olS gl la ity g5 ] Sl gasls 5 Sl Al iz ol cpl el 2y, Jb o ,eiS Sy
gracile 4 viride wulgare sa5s5 55 4w lyls o2l 4o oLS ol .(Kushki et al., 2015) 09 oo ool lagy] 51 (g oS uils!
ol 51 «(Origanum majorana L. Syn. Majorana hortensis) 'y .o heoe),e ((Hosseini et al., 2021) ool
olS (pl g oo oolatwl il> g g0l lgie 4y 5, O. majorana L. (&g, .cuwl jlo 95 10 (g0b 5 Sxio 5 golail
Gl oS ;5 4 ol bogdsidls 5 st slaal YL slyime Juds 4 Baas 3 Conl (595 SlownST T cled gl,ls
SenS 5 sl oblS 5l eoliiul (Sellami etal., 2009) &S oo Jos Subo (ol Slgo Lai o 5 35 oo o3liiul il
i o g oo ) el slalde 5l (61095 p daJpamme ublo 5l yee Sgute 2 938l (229,50 Jlge 0B 5l eIk
GO e G lgie gy pe eill el (B pe oS50 S5z g0 SloceS S e 3l JsSToS (Jed S S
3ol a8 5l (29,5ens (S Jodo & omizeen allion gikae Sl 5l Slas Lo 53 (2B sladisS )
w9z e (Hosseini etal., 2021) $lools bls )l Jo8 slacuS 5 cond g cale au | Sl plaS wles o0 (605 9l o s 2SL
oz 5l 6,8 DY gaze 5l (gl s sln g Sl sl 2 (e 5 ol Coenl b Juiae LS (n ke ) (S0
s (Salhaetal., 2017) s¢s oo colaiwl 4,0 DY gams 5 aseud o sbgyls da Sunie daaygel ( alS slasl>
sla Sy i b agie 4SS 18, (WS 0900 )3 97050 olS bl SuBlopy 5l ey 057 aS 0l (liS fmghy SO
HOsseNi ) 05 800 050 (ol 6 )5 aile Gal3dl g wllos (g, S Dl wilsi oo (a1 5T (ol Gal38l 5 (25
P95 el 9 (Origanum majorana L.) sz ,e olS (g0 lac a5 oll 5l conl ool ()155 izes (et al, 2018
ConS Sgats g il D LS Sy OlaS 5 el a) oo Hhas 4 sz SlawST s ollS 5 gl ls (Thymus vulgaris)
Oiali8l g drore Cas; la Sogll el olowd sladsS 5l 4y, o s (Ansar et al, 2020) oiil dibe Jgame
315050 65,9lieS i (5, luk 4 aS 5 )5 solaw] gulie 51wl OISis ol ralS gl 1A 00 5 o adgs slaas o
oole G lgin dnl Sogur a5 izils lgae (Jindo et al., 2012) _aags, o (Hayati etal., 2022) oyles SS Do
ol (5350 325 Jalo S g PH L S (S Ll sgge olS 0d) p (sohe s i 5 s SI3T (Tl T
ST (oo S8 | eitns SIS ol Seege Slge a5 Sl (63)l50 5 (S ol w8, 5 (Sseser SISl egdle
sloolainl b g conl sl Sogud (6l acis (o e Coo,lgd el ouls 4y o0 J1 0lge Lol s52 (g yiageo sl Sngu
S SYBIS J338e) oS T ot 5551 2l JT oS5l 055 oo gl (L Jslono
oy 53 8 LS s bl slyome Gl ctmas 5 Ghindl 5 S oglslS 5 STy SlbygSal Byens
N aile (5,9,0 Gdin Sl Cdz 4y S b Sogudaenl 3l oolaul (Afarin et al., 2022) 598 oo W)l 13 s Sngun
oS 5 aS ol ol sladllae S .(Hatam et al., 2018) 54 oo lags 51 jiw g Joloeo (slogutign Lialidl el K g

Ole sipgh 4o wizmen (Bacilio et al., 2017) wicy Ssuge (5,55 plp yo 1) (slaeds Jald Cuglae wilgs o Sngapinl
Safarzadeh-Shirazi et al., ) 5,135 g lo cixe 31 (LS wl; p il S e (iuli8l b wilgs co dnl Sogun a5 ol
o b Swge sl Sy o yiete 5l (o Lol ciloais jaseine JolS job 4 5900 Singad lge 5l (5l 4> 51 .(2020
Saare yae S5 (N) 59,5 (Ondrasek et al., 2018) oS’ o <ol wlld Cdo/ois sl (iiSTy o (LaguSs 0

fy.


https://journal-irshs.ir/article-1-639-fa.html

[ Downloaded from journal-irshs.ir on 2026-07-11 ]

(VET)FIT L FI glodamio Vo, lois I'F uls o] Ll 58 g pole dlzxs

)..51 L) le.,ol 0SS Sgdie dm 0‘9.0 )‘ ‘;_v u)ﬁ)"""‘ ‘JL" O ) o J.Jj,ljﬁ &..1153.5 LSLQM‘ e =y 9 Sl
@ A5 Al 95 (545 > 48 el 90 Cu s ¢ il s (Padillaet al., 2018) ol (55,5LiS oS g lapiuasS]
"»5"'"’(5" u&l.v UUP 9 ul.al..f smwlf)ls)im WS au] 9> 4o uLﬁ-AS)-) U"‘ RESUUWN-3 o.A..S‘)J w.»...la o O«)):;.Aj )5.'9
3G 9 958 o0 gmite Ol w10 CoutS (godimy als sl lrs 5l el s a5l i zez (Ding et al., 2018)
Alemian ) coules] G pas BB slaplasl 1o ol is mams was 51,3 50 cov | s jow CoisS Wlg oo a5 osliol Jolge
5o 0obe (il ez e gm0 4 aS eal el Cands e 08 (g4 >y Ll GdBs 50,5 e 18 G g dnlllas
Ll 0als AL 595 A sl Cedls o i B8 e Cgllasl I 51 L(Pirsaheb et al., 2013) 548 09438 o § Jaize
G lgo 3l oolainl b Cu i 5 Ol s mobaw (lie alS o Sl (i gh ol el sans 3 (Rezaei etal., 2014)
Flp Saa b o agn alplo adloe GlaelsJild )3 texijre (295l olS ojlas 5 Seagasnl wile
) 99 plerdsn 9 (Sidige Dlhe (S p g o DI Bl p G9zie (29)l00lS sojlas el SCagen

Al plodl SlasllS slaats Jals

B Jigy 999

P 29,0 ok sejlas g el Seegen S cw)n Baa b plog, Glie e (e Sl js iegty o)l
SlallS glaads Jald 03; 90 olaardign g 5 (05 Slao Sy g Co i Ol e » (Origanum majorana)
w9 b S50 By 90 50 9 LIV 5 jles £ o Bolal JulS sl ol 7 b LJB o (Tarento) 4 (Paramo) lyole
CS b godd adgs o Taranto o8, .aib oo S5, (20 ,L 5 IS el ,4iS Seminis .S b 4 slae Paramo 8, .cé,5 |3
NATURAL GREEN HUMIC ACID sl Sagad 355 51 (idgi ol 5o il o 5, 3,5 5 9ils ;525 RIIK ZWAAN
o)l olS (sojlac 3l yioren 00,5 coliiul (Sl 0 ) g ¢ /F oY) maw 4w o Ly HeiS Agroland oS 5 csle
Oimbesl ol jo ol ad 3 b o vald e pp e G duglio Cyo ad colaiul as 0 £ o ¥ glacdale o (b e
W Sas ol plail azls S0) V0 ) S 4y oad SLES (9o e oLS sl B2 0 oL S 1 (655 0l (sl
25l Jo ST 45 (57550 Slge SLolS b auols 1,8 Lases (slos o Celos VY o 4y s 5.09,5 bglsea qa L1, (0T als
ao,0 P g Y sla cdale jo Giolesl olge laie 4 oais Blo Jglze 5l g ools jeue Sl sl sdal Caws @ Joloxe s
20,8 ool ol b g5l 33, 51w
S el amzi ) Jpur

Table 1. The result of Soil analysis.

o ey S o STos gl S ol
Sand (%) K (mg/kg) P (mg/kg) N (%) OC (%) pH EC (ds/m)
62 158 11.73 0.089 1.05 7.38 5.37
e o ) 2! gledl we o s o
Mn (ppm) Cu (ppm) Zn (ppm) Fe (ppm) SP (%) Silt (%) Clay (%)
3.52 0.15 0.48 3.54 38 26 12

R H PSR gy RS
Table 2. The result of Water analysis.

olaa K* Na* Mg2* Ca* SO4 Cl HCO3 COo3
N PERWIRW I Slge 5
i S | Sl
S ORI = 7l 52 ¥ 51 ol
SAR SSP pH DS (umosic Milliequivalaants per liter
%) may 70
5.25 55.13 7.32 895 1821 0.87 10.04 31 4.2 241 12.6 3.1 0.00
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Fig. 1. The interaction effect of humic acid and Origanum majorana extract on the amount of Fruit Nitrate of two

greenhouse bell pepper cultivars. Columns with common letters do not have a significant difference at the 5%
level of the LSD test. HA: Humic Acid and Mar: Origanum majorana extract.
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Fig. 2. The interaction effect of humic acid and Origanum majorana extract on the amount of Fruit Nitrite of two
greenhouse bell pepper cultivars. Columns with common letters do not have a significant difference at the 5%
level of the LSD test. HA: Humic Acid and Mar: Origanum majorana extract.
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Fig. 3. The interaction effect of humic acid and Origanum majorana extract on the amount of Fruit TSS of two

greenhouse bell pepper cultivars. Columns with common letters do not have a significant difference at the 5% level

of the LSD test. HA: Humic Acid and Mar: Origanum majorana extract.
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Fig. 4. The interaction effect of humic acid and Origanum majorana extract on the amount of Fruit Anthocyanin

of two greenhouse bell pepper cultivars. Columns with common letters do not have a significant difference at the
5% level of the LSD test. HA: Humic Acid and Mar: Origanum majorana extract.
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Fig. 5. The interaction effect of humic acid and Origanum majorana extract on the amount of Fruit Calcium of

two greenhouse bell pepper cultivars. Columns with common letters do not have a significant difference at the 5%
level of the LSD test. HA: Humic Acid and Mar: Origanum majorana extract.
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Fig. 6. The interaction effect of humic acid and Origanum majorana extract on the amount of Fruit Potassium of
two greenhouse bell pepper cultivars. Columns with common letters do not have a significant difference at the 5%
level of the LSD test. HA: Humic Acid and Mar: Origanum majorana extract.
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Fig. 7. The interaction effect of humic acid and Origanum majorana extract on the amount of Fruit Diameter of

two greenhouse bell pepper cultivars. Columns with common letters do not have a significant difference at the
5% level of the LSD test. HA: Humic Acid and Mar: Origanum majorana extract.
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Fig. 8. The interaction effect of humic acid and Origanum majorana extract on the amount of Fruit Length of two

greenhouse bell pepper cultivars. Columns with common letters do not have a significant difference at the 5% level
of the LSD test. HA: Humic Acid and Mar: Origanum majorana extract.
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Fig. 9. The interaction effect of humic acid and Origanum majorana extract on the amount of Number of Fruit of

two greenhouse bell pepper cultivars. Columns with common letters do not have a significant difference at the
5% level of the LSD test. HA: Humic Acid and Mar: Origanum majorana extract.
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Fig. 10. The interaction effect of humic acid and Origanum majorana extract on the amount of weight loss in 15
days after the harvest of two greenhouse bell pepper cultivars. Columns with common letters do not have a
significant difference at the 5% level of the LSD test. HA: Humic Acid and Mar: Origanum majorana extract.
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Fig. 11. The interaction effect of humic acid and Origanum majorana extract on the amount of weight loss in 20
days after the harvest of two greenhouse bell pepper cultivars. Columns with common letters do not have a
significant difference at the 5% level of the LSD test. HA: Humic Acid and Mar: Origanum majorana extract.
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Capsicum annuum L. is an annual fruit vegetable of the family Solanaceae, native to Mexico
and South America, and has always had a special place in the diets of various communities.
Excessive accumulation of nitrate and nitrite is one of the criteria for reducing the quality of
vegetables. In this study, the effect of foliar application of different concentrations of humic
acid and Origanum majorana extract on nitrate, nitrite, and some quantitative, qualitative, and
biochemical traits of two greenhouse-grown bell pepper cultivars (Paramo and Taranto) was
investigated. The treatments were the control, humic acid (0.2, 0.6, and 1 gl™), and marjoram
extract (3 and 6%). All treatments were sprayed on plants for 12 consecutive weeks. In this
study, traits such as fruit nitrate and nitrite content, fruit length, fruit diameter, number of fruits
per plant, TSS, fruit potassium and calcium content, total yield, anthocyanin content, and weight
loss percentage after harvest were measured. The results showed that the Taranto cultivar
treated with the humic acid (0.6 gl") had better and more desirable nitrate and nitrite levels
(52.2 and 3.2 mg/kg, respectively) compared to the control and other treatments. Moreover, the
Taranto cultivar treated with the humic acid (0.6 gl™') showed better results in terms of the fruit
length and the number of fruits per plant. The Paramo cultivar treated with the humic acid (0.6
gl") had better TSS. Comparing the individual effect of cultivar on the traits showed that the
Taranto cultivar had better potential than Paramo in most traits. Results indicated that humic
acid 0.6 gl had lower and more desirable nitrate and nitrite compared control and other
treatments.

Keywords: Anthocyanin, Potassium, Calcium, Post-harvest.
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