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Abstract

Introduction: Cotton, as one of the most important crops in the country, has a special place due to its
important role in human and livestock nutrition, health, clothing industry, and job creation, so it is
known as white gold among farmers. Sometimes, due to unsuitable climatic conditions, cotton planting
faces problems that can be partially resolved by agricultural operations. Proper germination and
establishment of crops are among the most important and fundamental factors that affect the economic
performance of the crop. Pretreatments are one of the seed improvement techniques that can increase
the percentage of germination, emergence, and increase the range of seed germination in stressful
environmental conditions such as temperature and drought. Increasing seed quality by pretreatments,
in addition to enhancing germination characteristics and better establishment of seedlings, also
increases the final yield.

Materials and Methods: This study aimed to investigate the effect of pretreatment of cotton seeds
with powdered humic acid containing Zn at different planting dates, using a split plot experiment in a
randomized complete block design with three replications on the Golestan cotton variety at the
research farm of the Agricultural Research and Education Center and Natural Resources of Ardabil
Province (Moghan Station) in the 1402-1403 crop year. Sowing dates in the main plots were at 4 levels
(May 2 and May 15, June 2 and June 10) and seed dressing with powdered humic acid containing zinc
at 3 levels (2, 3 and ppm) and a control treatment without seed dressing. The humic acid used in this
design contained 60% humic acid, 15% fulvic acid and 2% zinc.

Results and Discussion: The results of this study showed that seed pretreatment with powdered humic
acid at different sowing dates had a significant effect on germination characteristics of cultivated seeds
and final and harvested yield. Seed treatment with humic acid at a ratio of 3:1000 had the greatest
effect on germination percentage, germination rate, average germination time, seed vigor index, D10
(ten percent emergence) and D90 (ninety percent emergence) at the sowing date of May 15. Also,

| @ @ ©2024 The author(s). This is an open access article distributed under Creative Commons

Attribution 4.0 International License (CC BY 4.0).


https://cropscience.uoz.ac.ir/
https://doi.org/10.22034/csrar.2025.523278.1487
https://doi.org/10.22034/csrar.2025.523278.1487

o o soin AAA

pretreatment at a ratio of 4:1000 reduced the negative effects of late sowing dates (May 2) and early
planting dates (June 15) on germination components, especially germination rate, by 11%. In addition,
seed pretreatment with humic acid at ratios of 3 and 4 had the greatest effect on first and total yields.
The highest first-row yield of 4700 kg/ha was obtained in seed pretreatment with humic acid at a ratio
of 4:100 and the total yield of 7150 kg/ha was also obtained in this treatment. Also, the highest first-
row yield of 5210 kg/ha was obtained on the planting date of May 15 and the lowest was 1700 kg/ha
on the planting date of June 10. In addition, the highest total yield of 6685 kg/ha was obtained on the
planting date of May 15 (as the appropriate planting date) and the lowest was 1845 kg/ha on the
planting date of June 10 (as the late planting date).

Conclusion: Overall, the use of humic acid as a pretreatment is a cheap and easy method that led to
improved germination traits, enhanced early growth of cotton seedlings, and final yield of cotton.
Also, the best planting date for successful cotton cultivation in the conditions of the Moghan Plain
was found to be May 15, which is recommended as the most suitable planting date. The planting date
of June 10, which is sometimes used as a second crop in cotton cultivation in the conditions of the
Moghan Plain, was not a suitable planting date due to the short growing season and exposure to late-
season cold.
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Table 1- Meteorological data of Moghan region during the cotton planting season in 2023
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Table 2- The result of soil analysis at the test site
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Table 3- Results of variance analysis of cotton seed germination components at different planting dates
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Table 4- Comparison of the average interaction effects of treating cotton seeds with different amounts of Zn-containing Humic acid
and planting date on germination components
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D1H1 76.52 0.0041 43.44 0.012 0.012
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D1, D2, D3, and D4: Planting dates: May 2, May 15, June 2, and June 10, respectively. HO, H1, H2, H3: Control (without seed), powdered
Humic zinc in three doses of 2, 3, and 4 per thousand kilograms, respectively.
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Figure 1- Average germination time at different planting dates
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Table 4- Results of analysis of variance of first, second and total yields in planting dates and seed treatments of different cotton

varieties
Ol kS @lio @33l 4z Jsl oz 9 5kae p3° oz 0 ,5kes JS 3 Shos
Sources of Variations DF First Yield Second Yield Total Yield
Sk
Block) 2 3950.01* 5898.11 12528.80
csls &, .
i 3 604521.40%* 202024.60% 1488899.01**
(Planting date)
a 6”45
Error a) 6 3636.12 16620.52 8806.85
dee .
(Grinding seeds) 3 20553.80° 50528.47¢ 44140056
Jlaze 31
PxG) 6 1430.70 8806.10 5686.44
b slas
(Error by 24 489.34 548.30 1100.77

Ao )30 Jliol a5 ogs I8 e oaims lis® w0 ) Jlais] gl (o 09y e pae oaims las *F
*** and ns represent significant at of 5% and 1% probability level, respectively
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Table 5- Comparison of the average effect of planting date on the first, second and total yields of cotton

s Jol iz 0,5 e P95 (w2 o5 los JS5 o Sdbos
o First yield Second yield Total yield
Treatment (Kg.h) (Kg.hh (Kg.h'h)

D1 2700 651 3351
D2 5210 1475 6685
D3 2560 451 3011
D4 1700 145 1845
LSD 465 215 418

ols 3 00 g ol B3 Y g o)) VO ciigs )| g0 sl g, s 54y D1, D2, D3, D4
D1, D2, D3, D4: Planting dates: May 2, May 15, June 2, and June 10, respectively
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Table 6- Comparison of the average effect of coating seed on the yields of the first, second and total cotton

o Jol oz 0,5 es 090 oz & ySdos Js o Shae
o First yield Second yield Total yield
Treatment (Kg.h) (Kg.ht) (Kg.h?)
Ho 1900 821 2721
H1 3210 1475 4685
H2 4560 1551 6111
H3 4700 2450 7150
LSD 495 215 418

255hS e 0 F g VY glaje dw 10 o, 6,08 Saeged ((Jlo,d ya) sl o 54y :HO, H1, H2, H3
HO, H1, H2, H3: Control (without seed), zinc-containing humic powder in three doses of 2, 3, and 4 per thousand kilograms, respectively.
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