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Abstract

Background and objectives: Allium jesdianum is a valuable medicinal and edible plant
belonging to the Alliaceae family and is native to Iran. However, due to excessive harvesting in
its natural habitat, it is currently endangered. This study aimed to promote the cultivation,
conservation, and habitat restoration of this endangered species. To ensure its sustainability,
wild ecotypes were cultivated in controlled agricultural environments, and the effects of plant
nutrition and gibberellic acid on reproductive success and overall yield were evaluated.
Methodology: A randomized complete block experiment with three replications was conducted
during the 2021-2022 growing season at the research farm of Lorestan University. The
experimental treatments included cow manure at two levels (0 and 40 t/ha), NPK biofertilizer
(Azotobarvar-1, Potabarvar-2, and Phosphatebarvar-2) at two levels (0 and 100 g/ha), and
gibberellic acid (GA3) at two levels (0 and 250 ppm). Bulbs were collected from their natural
highland habitat near the research site and cultivated in the field after being inoculated with
NPK biofertilizer and gibberellic acid. Various morphological and yield-related traits were
measured, including plant height, fresh and dry leaf weight, weight and diameter of mother and
daughter bulbs, daughter bulb production, economic yield, and biological yield. Data were
analyzed using SAS 9.4 software, and treatment means were compared using the LSD test at a
5% significance level.
Results: Applying cow manure, NPK biofertilizer, and gibberellic acid individually or in

combination significantly influenced most vegetative and yield-related traits. However, the
number of leaves per plant showed no significant variation. The highest plant height (26.53 cm),
fresh leaf weight (8.24 g per plant), and dry leaf weight (2.84 g per plant) were recorded in the
treatment combining cow manure, NPK biofertilizer, and gibberellic acid. Fertilizer and
gibberellic acid application led to an approximately 2.5-fold increase in fresh leaf yield and an
18% improvement in biological yield compared to the control. The combination of cow manure
and biological fertilizer had the most substantial impact on plant growth parameters. The weight
and diameter of the mother bulb were significantly influenced by both the main effects and their
interactions, with the highest values (3.58 g per plant and 22.52 mm) observed under the
combined application of cow manure, biological fertilizer, and gibberellic acid. Similarly, the
weight and diameter of daughter bulbs followed the same pattern. Reproductive success in A.
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jesdianum was significantly improved with the combined application of cow manure, biological
fertilizer, and gibberellic acid. This treatment resulted in the highest bulb yield, averaging 13.33
bulbs per unit area.

Conclusion: The results indicate that the integrated application of cow manure, NPK
biofertilizer, and gibberellic acid significantly enhances plant yield and daughter bulb
production. Therefore, this approach is recommended for farmers seeking to improve A.
jesdianum cultivation while reducing dependence on chemical fertilizers.

Keywords: Azotobarvar-1, gibberellic acid, organic fertilizer, phosphatebarvar-2, potabarvar-
2, production, yield
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Table 1. Physical and chemical properties of the experimental soil

Soil depth Soil texture Organic Total Available P Available K pH EC (dS.m™)
(cm) carbon (%) nitrogen (ppm) (ppm)
(%)
0-30 Loamy Clay 0.83 0.099 7.92 258 7.55 0.67
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Table 2. Chemical properties of the experimental cow manure

Total nitrogen Available P Available K EC pH
(%) (ppm) (ds.m”)
1.25 0.524 8.45 7.68
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Figure 1. Leaves and Allium jesdianum bulbs
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Table 3. ANOVA of different fertilizers effects on yield and Allium jesdianum yield components

Number of

. Leaves fresh Leaves dry Diameter of Weight of
S.0.V. d.f. Plant height leaves . .
weight weight mother bulb mother bulb
per plant
Repetition (R) 2 0.45 0.291 0.004 0.003 0.041 0.001
Cow fertilizer (Cf) 1 T7.47%* 0.166"™ 14.830** 1.982** 16.023** 0.686**
Biofertilizer (Bf) 1 52.15** 1.501"™ 6.619** 1.390** 6.314** 1.450**
Growh regulator (Gr) 1 20.13** 0.001"™ 8.101** 0.479** 21.793** 0.660**
Cf*Bf 1 1.53* 0.010™ 0.302* 0.062* 0.133™ 0.006"
Cf*Gr 1 0.005™ 0.168™ 0.029" 0.002" 0.214* 0.004*
Bf*Gr 1 0.009™ 0.167™ 0.009" 0. 002" 0.501" 0.028"™
CF*Bf*Gr 1 1.34* 0.666" 1.123** 0.043* 0.585** 0.170**
Experimental error 14 411 0.4345 0.055 0.010 0.131 0.003
C.V. (%) - 12.02 11.56 9.34 7.45 8.46 3.63
=Y Jod> aslsl
Continued Table 3. ANOVA of ...
. Diameter of
SYOAY) df. Weight of daughter bulb Daughter_bulb Biological yield Leaf fresh
daughter bulb production yield
per plant
Repetition (R) 2 0.0003 0.062 0.09 0.007 0.028
Cow fertilizer (Cf) 1 0.0217** 8.9817** 1567.04** 22.245%* 51.187**
Biofertilizer (Bf) 1 0.0100** 3.6208** 1307.29** 9.330** 15.089**
Growh regulator (Gr) 1 0.0487** 20.9478** 446.26** 13.717** 13.127**
Cf~Bf 1 0.0004™ 0.0681™ 183.32** 0.521** 3.146*
Cf*Gr 1 0.0011"™ 0.4326** 17.43™ 0.035* 0.036™
Bf*Gr 1 0.0006™ 0.0009™ 11.28™ 0.032" 1.012**
Cf*Bf*Gr 1 0.0014** 0.8430** 38.79* 1.398** 1.358**
Experimental error 14 0.0002 0.0398 1.05 0.055 0.108
C.V. (%) - 3.18 2.34 7.67 12.83
ns:* and *: non-significant, significant at 5, and 1% probability levels, respectively.
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Table 4. Means comparison of different fertilizers effects on quantitative characteristics of Allium jesdianum

Treatment Plant height  Leaves fresh_Yveight Leaves dry v_\l/eight Mother bulb_yveight Mgit:;rabe urlb
(cm) (g.plant™) (g.plant™) (g.plant™) (mm.plant)
Al1B1C1 16.63" 4.76" 1.28 247" 16.27"
A2B1C1 19.23¢ 5.75 1.66° 2.73¢ 17.25°
AlB2C1 18.64% 5.19° 1.57% 2.59° 17.12¢
A2B2C1 23.20° 7.49° 2.32° 3.26° 19.03°
Al1B1C2 18.01° 5.60% 1.46° 2.59° 17.96°
A2B1C2 21.59° 7.31° 2.02¢ 3.35° 19.68°
A1B2C2 20.89° 6.82° 1.93° 3.08° 18.86°
A2B2C2 24,53 8.11° 253 3.48° 20.43%
=¥ Joss aslsl
Continued Table 4. Means comparison of ...
Daugh_ter Daughter bulb Daughter_bulb Leaves fresh Biological yield

Treatment bulb weight diameter production yield 2
(g.plant™) (mm.plant™) (%) (g9.m?) @m?)

A1B1C1 0.11f 2.66 31.66" 4.019 7.36
A2B1C1 0.16° 3.35° 38.05¢ 5.66° 8.48¢
A1B2C1 0.14¢ 3.17° 36.98¢ 481" 8.15%
A1B1C2 0.21° 4.40° 59.51° 5.35°f 10.68°
A2B2C1 0.18¢ 3.89¢ 34.67° 8.85" 8.54¢
A2B1C2 0.27® 5.86" 49.55° 8.10° 9.87"
A1B2C2 0.21° 5.15° 47.82° 5.35°f 9.32°
A2B2C2 0.29% 6.16° 67.222 9.32° 11.23°

In each column, means with common letters are in the same statistical group at 5% probability level (Duncan test).
A B,andC: Cow fertilizer, bicertilizer, and gibberellicacid; Ay, B1, and C,: Control (no fertilizer) and A,, B,, and C,: fertilizer application.
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