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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).
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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.

Wged 3 035 o5 2 s ) eilimssl)

Anthocyanin(micromols / wet weight g)

mParamo aT

Control sals HAO02 HA06 SxpeHALO Swgn Mar3% olac N

Sgy> Sl Sy (SIS glaals Jald (5, 90 (puilimssiT liae 2 (29705 50 oS 05lae 5 Soogeansl (iiSen ¥ IS
(b9 0 0LS (50 lac Mar ¢ aewl Sagads HA ).05,l05 LSD (yg051 70 zhaws 10 (5 lo sme SN S jiie

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.

B Paramo B Taranto

12

o900 ykilyie i)
(=2} co 5
I I I

Fruit Diameter (cm)
.
|

Control sal: HA 0.2 HA 0.6 HA 1.0 Mar 3%  Mar 6%
Sl Spage sl Sagin ) sl Saser 55265 50 0 las 5g3) e 0 Las
Ssa 0 oY Sia 0 4 IF Slsa 0 oy ¥ o0 B
Treatments(l» ;le.5)
S e By (sl slag g (SIS slasts Jald o3, 95 ogen kb 9o e oS olae 5 Seoganinl (iiSan Y S
(g0 oS (g0, lac Mar « ol Seogur tHA ) 85,105 LSD (y9031 /.0 hans 10 (5 gine S
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.

ol 51 g @205l 395 50 59 B w0 yd
om0 595 50 s R S ys Gl Gt S 90 S (ke dmlie @l Gululn Griares
xSl b gel)ly 08) aoyo ¥ ooz pe sled 50 ol (n a8 g doye FEIY Y . Silie b gl o8 vals Jlas o it
03 S8l 5l @203k 55 50 s AL weys Ol i 9ol 08, 5 b oaalie (y55 el ey Y/ -
YelVe oSl bouo,o ¥ g sless 50 o] pyieS g ouo,0 YV nSkeo b oo j0 £ 950 00 o lac 5l solaul
Sl )0 Eebloy 5l g @203k 39, 50 039 GRalS we s liae (i b L p3) 50 el Cassdy 55 rals as s
o eadlie (39 LiblS ao,s YY/E Sl b oo yo & hemiie et 50 ol (o ieS g doys PN S0l b vl

O Js)
Sl 2 51 o i 595 039 MR w0

Vo i 595 00 039 R woyd Gliee Gyt S g0 GiSeny (il dlie @l (pluly (rizen
eSSl b galily 08, aoy0 Y heziye e 50 (f rmeS g dope FelAs :Sike b gL 08 sl jle po il
oolaiwl jo Cudilo 3l e pts 395 50 039 GRR Aoy e yidion gel)l 08, 0 .l cdwline 5g iealS ws s T/
SaalS ao 0 Fe/V e Sl bao,o ¥ igmmi e sleud 50 )] i pieS g oo, FAIV e o Kileo b oo ,0 & g e 0, lac
xSl b sl jlas )0 Cublo p 5l s it 395 50 (133 SRRL Ao Bliae cn s 58 9B o8, 50 el Cawddy 59
O JS0) o sosline (59 (2ol 0o )0 OV/D+ 1 Sile b o y0 £ ogmm e Jless 50 o cp e g duoy0 Fe/A

ra


http://journal-irshs.ir/article-1-639-en.html

[ Downloaded from journal-irshs.ir on 2026-05-30 ]

Ohles 5 syl

50 - a EParamo @ Taranto
X e bc
;;“’% 40 | ef| |  ©Pecge cde
2,
g 3 35 -
3 3 30 -
E - 25 -
Ln
S - 20 -
g A 15 -
£ f 10 -
o 2 5 -
=
0 4

Control sl HAO0.2 HA 0.6
IV Sl Seonge 1P sl Singan N Gl Seonsed L ¥ st w000 8 g e

BULES BUCE

bcd

HA10 Mar3% olacMar 6% olac

SULES

Treatments (b )

(SIS (slacds Jald 03, 95 <ol 5l ey w2335k 595 (39 (RIS S p e e olS 0 las 5 Seageil (AiSen -V - SO
olS (g0 lac :Mar « sl Sogun :HA ) 03,105 LSD u?“’)T 1.0 caw o 6)|osm A oS e B9, gl gloygin

(o920 y0

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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