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Table 2- The interaction of potassium nitrate x humic acid x sulfuric acid on plant fresh weight
and number of seeds in the capitulum in marigold.
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34 .8 2626 0 0
33.0b° 3023 5 250
34.2b¢ 3027° 0 16
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32.6% 20324 5 500
27.04 2281 0 16
35.5% 37912 5
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Means with similar letters in each trait are not significantly different (Duncan, P<0.05).
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Table 3- ANOVA of marigold evaluation traits under the influence of potassium nitrate, sulfuric acid,
and humic acid.
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¢ NS

Aoy 0 5 Jw.da.njéé)b‘;’#‘éﬂ:wf.)&%}@ﬁéj%ﬁ'x

s ** and *: non-significant, significant at P<0.01 and P<0.05, respectively.
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Table 4- The interaction of potassium nitrate x humic acid on seed yield and some traits in marigold.

o ) a by ls  alb cilsy esls Cls e 05y wls 5 Sas &5 S 035 S geadend qnlu ol 20
als e, s Shes bJ:s)Jls J2 =

hlorophyll h t  1000- Plant Humi tassi
Seed oil yield Chlorophyll bC orophyll Seed harves 000-seed  Seed ant dry umic potassium

(@m?) (ma.g! fw) index weight yield weight acid nitrate

' ' (mg.g' fw) (%) (& (gm?) (gm?) (kgha!) (mgL")
18.1¢d 1.071° 1.920° 36.9° 16.2% 225b 364 Control

Control

13.34 1.2332 2.205* 42.42 14.4¢ 2320 347¢ 16
27.3% 1.2312 2.205* 39.0% 15.5% 297° 430° Control 250
28.9° 1.117® 2.010% 37.4° 15.00¢ 3392 5242 16
35.7° 1.165%® 2.100% 41.4* 14.8 183° 371b¢ Control 500
49.9* 1.087° 1.950° 41.32 15.6% 343¢% 574* 16

Al KA L Sl ;\wiu)méua,;duylcmﬁwuw O] (ko a3 S jrde i glls gla  Sile

Means with similar letters in each trait are not significantly different (Duncan, P<0.05).
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Table 5- The interaction of sulfuric acid x humic acid on dry weight and SPAD in marigold.

Lo S el Sy SES 05 oo o domsl S ) gosides!
] Plant dry weight Humic acid Sulfuric acid
hl hyll I PAD
Chlorophyll Index (SPAD) (g.m?) (kg.ha™") (L.ha™")
39.72 416° Control Control
3770 4230 16 onto
38.30 360° Control s
39.72 540? 16

Al K a L STl Osa3l doys O glast JL&A‘}‘C&.&)J Solssme M (ko o 53 S i g (ghils sla Sl

Means with similar letters in each trait are not significantly different (Duncan, P<0.05).
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Table 6- The interaction of sulfuric acid x potassium nitrate on seed harvest index and
seed oil yield in marigold.

als e, s Shes wls Cdls yy yetls PP el 28
Seed oil yield Seed harvest index Sulfuric acid ~ Potassium nitrate
(gm?) (%) (Lha') (mg.L)
10.2¢ 36.0° Control Control
21.7° 4340 5 ono

29.3b 38.1%¢ Control
26.9b¢ 38.2b¢ 5 250
48.9° 42.9° Control
36.7° 39.9% 5 500

AL Sl Osa3l doys O (glast JL«;‘:—lClaMﬁ Gols e Ml (s a3 S rde G glls gla Sle
5l

2

Means with similar letters in each trait are not significantly different (Duncan, P<0.05).
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Table 7- ANOVA of marigold evaluation traits under the influence of potassium nitrate,
sulfuric acid, and humic acid.
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443
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l o S las
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Main plot error
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N
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Ky 98 gl X Lol s
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Sub plot error
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C.V (%)
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3
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, " and ": non-significant, significant at p<0.01 and p<0.05, respectively.
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Abstract

Marigold (Calendula officinalis L.) is an ornamental plant also valued for its medicinal compounds and
seed oil. Nutrient uptake is restricted in calcareous soils, which have a high pH. Sulfuric acid increases
the solubility of elements by reducing soil pH. Humic substances enhance plant performance by
chelating nutrients and improving photosynthesis. Potassium is also effective through enzyme activation
and stress mitigation. This study aimed to investigate the effects of potassium nitrate, sulfuric acid, and
humic acid on the reproductive and some physiological indices of marigold. The experiment was
conducted as a split-plot factorial arranged in a randomized complete block design with three factors
and four replications at the Agricultural Sciences and Natural Resources University of Khuzestan. The
factors were: potassium nitrate at three levels (control, 250, and 500 mg-kg™ soil), sulfuric acid at two
levels (control and 5 L-ha™), and humic acid at two levels (control and 16 kg-ha™). The results showed
that the highest plant dry weight (574 g-m™), seed yield (343 g'm™2), and seed oil yield (49.9 g-m™)
were obtained with the combined application of 500 mg-kg™ potassium nitrate and 16 kg-ha™ humic
acid, indicating their synergistic effect on nutrient uptake. The highest SPAD chlorophyll index (39.7)
was observed under the combined treatment of sulfuric acid and humic acid. The three-way interaction
of all factors increased plant fresh weight to 3791 g-m™, confirming the pivotal role of humic acid in
enhancing biomass. It is concluded that the integrated application of potassium nitrate, sulfuric acid, and
humic acid improves soil conditions, nutrient uptake, and microbial activity, thereby enhancing the
growth traits, seed yield, and oil yield of marigold.

Keywords: Calcarcous soil, Harvest index, Seed, Soil pH.
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