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Abstract

Introduction

Garlic (Allium sativum L.) as one of the medicinal plants has an important role in human health.
Weeds control is very important to achieve optimal yield in agro-ecosystems. The competitive
ability relationship between plant and weeds is determined by the species' biological traits and
environmental conditions such as space, light, water, and nutrient availabilities. Fertilizers play a
significant role in the competition between crops and weeds in agriculture. Responses of weeds
and crops to fertilizer application could be different, but many weeds tend to respond better than
crop species to the high availability of nutrients. Also, the kind of fertilizer (chemical and organic)
can affect crop-weed competition. Therefore, the purpose of this research wasto evaluate
interference and weeds control periods in the application of chemical and organic fertilizers on
the yield and yield components of garlic in Ramhormoz climate.

Materials and Methods

A factorial experiment based on randomized complete block design (RCBD) with three
replications was carried out in Ramhormoz during 2019—2020 growing season. The first factor
included nutritional management (chemical and organic) and the second factor included 12
treatments of interference and control period of weeds (0, 20, 40, 60, 80, 120 and 160 days).
Chemical nutrition management includes the application of urea(46% application preplanting
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and after emergence) and Triple superphosphate (46% application preplanting) and Organic
management, including the application of cattle compost and inoculation with Mycorrhiza.

Results and Discussion

The results of analysis of variance revealed that the effect of nutritional management on height of
garlic wasn’t significant and on other traits garlic (Bulb diameter, bulb weight, Number of cloves
per bulb, Biological yield and yield bulb) and weeds (narrow leaf dry biomass, Broad leaves dry
biomass and Total weeds dry biomass) was significant. Periods of Weed Interference and Control
weed treatments on all measured traits of garlic and weeds were significant. No interaction effects
of nutrition and weed management treatments on the studied traits were observed. There was a
significant difference between chemical and organic nutrition management, most of the vyield
traits and yield components of garlic were higher in organic application than chemical fertilizers.
Also, the narrow leaf biomass, broadleaf, and total weeds in chemical application in comparison to
organic fertilizers increased by 11.5%, 9%, and 10.5%, respectively. During the interval period for
120 days, garlic yield decreased by 100% and with the increase of control period (control in all
growing seasons), bulb yield reached the highest value (3230 g.m™). In weed control treatment for
20 days, bulb yield decreased by more than 86% compared to weed control treatment throughout
the growing season.It seems that organic fertilizers with gradual release of nutrients could affect
the competition of garlic with weeds, and by using organic fertilizers, the dry weight of weeds was
less than chemical fertilizers.

Conclusion

The results indicated that due to the presence of weeds and the poor competitive ability of garlic
against weeds, the field must be controlled for a long time and the use of manure fertilizer for
organic agriculture and increasing soil organic matter is recommended.

Keywords: Bulb yield, Organic agriculture, Organic matter, Manure fertilizer, Weeds biomass,
Weeds interference
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Table 1. physical and chemical properties of the experimental field soil at the depth of 0 -30

cm

OC (%) EC(dS.m?) pH Nitrogen Phosphorus Potassium Soil texture
(%) (mg .kg?) (mg . kg™)
1.07 3.42 7.7 0.04 16.1 105 Silty Clay Loam

Table 2. Chemical properties of animal manure used in the experiment

Total Nitrogen (%) C/N OC (%) pH EC (dS.m™)
1.45 28.4 41.28 8 9.2

Mn (mg.kg™) Fe (mg.kg") Zn (mg.kg™") Total k (%) Total P (%)
290.1 7435 412.2 2.05 0.76

Table 3. Analysis variance of different treatments on the measured traits of garlic and weeds

Garlic traits Weeds biomass
S.0.V df 5 = S - — ks g
b3) oh o2 = S - @ <
o £ E 522 2 B 2 5 = 2 g
5 £ 2 = 33 o S B 5] 1) 3) k=)
a3 2 Ez2o = <2 = = - &
o 2 Z o 3 A S S
rep 2 0.14™ 1.26™ 4.29™ 14401™ 46415™ 178.93** 52.18™ 678.12™ 386.76™
Nutrition 1 118" 25.68' 37.56 81339 572450" 10.89™ 3280"  56308" 86771
management
treatments 11 2063 1343.04"  128429° 8425377  21949508"  8387.18 14305  1318268"  1280014"
Interaction 11 0.24™ 2.62% 3.89™ 13300™  28684™ 0.16™ 158.7™  12310™ 11833™
effects
error 46 0.17 5.58 6.60 20409 63271 27.66 131.6 6336 6587
cV 11.44 8.26 8.78 10.02 8.44 6.72 21.31 13.59 12.69

ns, * and **: Are non-significant difference, significant difference at the level of 5% and 1% probability, respectively

Table 4. Mean Comparison of traits garlic and weeds in both organic and chemical management

Garlic traits Weeds biomass
Treatments Bulb bulb  Number bulb Biological ~ Narrow weed Broad weed Total weeds
diameter  weight  of clove yield yield dry dry dry
(cm) (g) perbulb  (g/m?) (g/m?) biomass(g/m?) biomass(g/m?) biomass(g/m?)
Organic 3.80a 29.19a 29.97a 1485.61a  3066.94a 47.05b 557.51b 604.56b
Management
chemical 3.55b 28b 28.52b 1391.38b  2888.61b 60.55a 613.44a 674a
management

In each column means followed by the same letter(s) are not significantly different
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Table 5. Mean Comparison of t interference and weed control treatments on garlic traits and weeds

Garlic traits weeds
Ireatments Bulb diameter Bulb Number of Bulbyield Biological yield  Plant height Narrovlv weeds Broad. weeds Total weeds dry
(cm) weight (g) clove per of/m? ofm? (cm) dry biomass dry biomass biomass (g/m?)
bulb (g/m?) (g/m?)
ing all of th
Weedy during all of the 0g 0h 0g 0h 0g 0h 0g 12252 12252
growing season
I th
fgja?;s weeds control then 4.00 de 265 29 f 510.00 fg 1993.33 f 85.33 g 0g 1087.83b 1087.83b
404 ds control th
releaas’: weeds controt fhen 4124 31.66 € 32.16cd 125000 293335d 88.66 d-f 62d 965 ¢ 1027 be
0 1 th
feljaas};s weeds control then 433cd 325e 34.66 ¢ 1600.00 ¢ 3400.00 ¢ 915 de 109 b 830.83 d 939.83 ¢
fgj;’f weeds control then 5.06 ab 38.83 ¢ 38.00 b 247833b 449500 99.66 be 149.66 2 598.66 € 74833 d
i;(iiaeys weeds control then 536 42.66ab 43a 3198.33a 56152 107.00 93.83 ¢ 176.66 g 270.5g
20 days weeds interference .
: 481 be 41.33be 40.5 ab 247500b 465833 b 100.33 be 27.16 7.75h 3491
and then hoeing
40 interf
days weeds interference 4.45cd 35.66 d 35.00 ¢ 1431.66d 316534 cd 94.33 od 96.5 be 54h 150.5 h
and then hoeing
60 days weeds interference
) 3.51 ef 26.66 f 30.00 de 569.16 f 21525 86.00 e-g 445e 354 f 389.5f
and then hoeing
80 days weeds interference
. 3.06 23g 2633 f 357.5¢ 1707.5 f 80.83 ¢ 34.83 ef 545 579.83 ¢
and then hoeing
120 days weeds interference 0g oh 0g oh 0g 0h 28.16 1190a 1218.16 2
and then hoeing
f ing all of th
Weed free duringall of the 54a 44332 4332 3230.00 5613 a 104.66 ab 0g oh 0i

growing season

In each column means followed by the same letter(s) are not significantly different
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