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Table 1- Average temperature and total rainfall in growing season in two years
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Average maximum Average minimum s e
Month temperature (°C) temperature (°C) Total rainfall (mm)
1397 1398 1397 1398 1397 1398
2018 2019 2018 2019 2018 2019
s 115 14.2 25 1.7 30.3 1.6
January - February
Keew|
18. 13. 2. 1. 27 14
February - March 85 36 8 8
9 15.2 19.7 43 8.4 38.2 20.6
March - April
o) 214 23.4 15.6 115 1226 27.8
April - May
s> 28.8 176 145 153 1 223
May - June
’ 335 354 204 214 36.7 07

b
June - July
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Table 2- Physical and chemical analysis of the field soil
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Table 4- Effect of irrigation regime and weed interference on weed density and dry weight

sppdile o515 i gldide LS (359
Weed density (plant.m?) Dry weight of weeds (g.m?)
Gkl w3)
Irrigation regime
Jsl Jbe pso Jbo Jo Jb pes Jo
lst 2nd 15[ 2nd
11 310a 29.8a 46.5a 40.1a
12 256b 24.2b 46.1a 375b
13 23.3b 20.2¢c 36.1b 30.1 bc
14 18.7¢ 219¢c 30.1c 28.1c
o e JBlad
Weed interference
Jlas
48.9a 38.9a 39.7a 40.1a
Interference
Nty pas
0b 0b 0b 0b
Control
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11, 12, 13 and 14 stand for full irrigation, irrigation cut-off in flowering stage, irrigation cut-off in seed-filling stage and rainfed cultivation,

respectively

(FLSD, 0=0.05) w5 o gixe 5,lel BU na b st 10 50 aliee By > shyls glanSileo
The means with similar letters in each column are not statistically significant (FLSD, 0=0.05).
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Figure 1- Interaction of irrigation cut-off time and weed interference on final height of cumin in the first year (right) and second

year (left)
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11, 12, 13 and 14 stand for full irrigation, irrigation cut-off in flowering stage, irrigation cut-off in seed-filling stage and rainfed cultivation,

respectively.
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Table 5- The effect of irrigation cut-off time and weed interference on the number of lateral branches, number of umbrellas per
plant, number of seeds per umbrella and 1000-seed weight
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Lateral branch Umbrellas per plant s One thousand seed
pere Seed per umbrellas weight (9)
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Irrigation regime
Jol e ey e Jol Jbs s b Jol S s Jlo Jol Jbe ey Jls
1st 2nd 15! 2nd 1st an 1st an
11 5.2¢c 415¢c 13.1c 9.3b 9.05¢ 96b 26b 3.1lab
12 6.2b 5.33ab 146D 129a 116b 114a 2.89a 3.80a
13 6.1b 6.95a 16.1a 124a 11.7b 129a 253a 3.05¢
14 72a 6.05a 158a 13.6a 13.1a 13.1a 3.55a 3.31lb
5o il S5l
Weed interference
Flsese 7572 606a 167a 145a 139a 128a 317a  347a
Control
Sl 526b  517b 13.1b 9.67b 8.73b 106 b 261b  315a
Interference
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11, 12, 13 and 14 full irrigation, irrigation cut-off in flowering stage, irrigation cut-off in seed-filling stage and rainfed cultivation, respectively
(FLSD 0=+/+0) a3 )l o0 b (5,5 sixe (g Lol BT gt j0 50 alie By ) sl)ls sl Silo

The means with similar letters in each column are not statistically significant (FLSD, 0=0.05).
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Figure 2- Interaction of irrigation cut-off time and weed interference on 1000-seed weight in the second year
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The means with similar letters in each column are not statistically significant (FLSD, a=0.05).



olySen g (ool e Yoo
m] 3o cale 3l pas
No weed interference
1400 - o e Jolos
Weed interference
1200 a d
- b
< 1000 b
© bc
=
o
%5 800
, o d d
2 Q@
2 S 600
o) e
5
¢ 400
200
0 -
11 2 ellms 13 14

Irrigation regime

Jal Jbw 50 410 5,5hes p jyacile J5105 g 6 kel alad (yloy Joliie 51 -¥ S
Figure 3- Interaction of irrigation cut-off time and weed interference on grain yield in the first year

&géwgo&wdjlowﬂ)od)%i#‘Ghoﬁdb)e)o‘S)Lﬁiéhs‘d.olf‘_;)lﬁiw')&'gm5|3 42 1

11, 12, 13 and 14 full irrigation, irrigation cut-off in flowering stage, irrigation cut-off in seed-filling stage and rainfed cultivation, respectively

5o sladile J5I5 5,5 o )13 550 sladile <8, b
L ol o Sloe rals Jdo ol Guilal o Sloe oS o
0y dilo o Slas als 0 slacale Culd; 0,90 Job yil3dl
4b3l, ,o (Nassabadi et al., 2019) ¢l oo (5,155 juuw
b oculs, b cov pulal aoys a5 cul oad (3,55 50
oeals s a4 bl o Slee Ll 0,5 o3 )13 0y anles
aS o g iels oy adle culE; Sl s o Slee
bl 8 Slas g (bl duoyo o iy (Mirshekari, 2014)
LQ)L».J ] 00 w)‘; u’.‘béJf 4.19-).9 9O yew 0335 LS)L“’.I’ )|
aslo 1) bl 0, Slee duoyo (1 ieS jud gaidils al> e jo
Lyl jo a8 cul oo 355 .(Jami et al., 2017) ol
3,8 as Lol S o lay 138l s 0503 0 (uilol oy (s
I bl go (bl aoys g ails o Sos 51 b ez il
UL bl o Slee U uill s s lhls sl jles Loj).’
Lyls jo Guilel as o 09 UL 0gzg b Judo e 40 .05 las
oS uill 0 Slae il 5 Sloe y0g xeS Judo 4 @20

oilal do s Gl o bawgie Sis il S e oy

g J3as 5t oo slesl Jlo 98 5o 50 (uilul oo

Tl Ll 8 13 jrmdile J3ls g g)lol w3, blite
525 (¥ Jgaz) cails Guill asps p (gls gine il &kl
59 b oaslive o S jo uilel Gl oyt Jle g0
d)L:_gT alise C?“““ Oy Lg)lasz.u Lg)LoT Sl J9| JL.:
oS el (LSS &kl p9 Jlo jo Ll aud cvnliv
38 6kl e sl led b anslis jo uilel dsys Hlo pxe
250 owilul o Sles (F Jouz) als gamails g 205 o
o5 5,0 slacdle J2l pac 5l S o las Ll b o Jle g0
Golel gl pgo Jlo o g LelS syl (Jgl Jlo 55 7 Jga2)
0,5 ade |y ulel o Slee o 5UL ganals al> e o
bl 0 Shes Sa5 Gl s 23550 Slaslos 4l e pgo JLo
2 a5 Cool Jb> o ol s sdslin s ae 5kl Gl
e LS‘)L'.‘?" ahad o jlons o (5)l0 sxe L;)LJ Sl ol Jle
L @lae (¢ Jooz) i osmlin ganaily 5 20 5 al> 1o

ot uilel do s 4 el oals 155 Lol adllas mls



¥ 590 gaile J5Ia5 bl 50 jaww 013 9 ,5kas 15l g 8,5k 1 g yll adad cilisin gl yloj il

o2 5, csladale uS el cons eSS Sl b il
38koe e s @20 Ll )0 o 5 oS (6Ll Ll o
g 0,8los alS s juw 05 40 50 sladdle Bl ol
S Olyre 4 gy 50 piz slasd g 9l oo o Shee (sl
5o sleaile s a as 1Sy o Sles e 12
s, b o ulel oy Sl e s e olis
Sfles i (Sl Jdo 4 Ll 2855 15 550 sladile
Jol eilel oy bawglie jo als o Slee b il
Gl J515 poe o 5 S35 Ll 55 o oS sl o
el g lal pog conlia lalpl o 5 Ll 65k 550
Aoy golaidl culio o Slae adgi gl s @il 5l o

P5se

X8 g 6)*-’1’ ol (SIS i g 2lee sleplail o
Alinian and Razmjoo, ) el ailas jew 05 4o Luileol
5 ol o lawgie i A Cl ead 35 (2014
5 2l plal bl o Slas 1alS o o) j0 a5

(Bettaieb et al., 2010) ceul oo 4

oIS (6 5 42
5o Slae LSl a5 ol i Liale] ol gulis gezma
SHL ol 5 6z Ll 4 skl w5 4 o Sles 15>
Sl Oliee a5 il po 0g atwly oy Jad (b o
izl s o Sas clls ab)y 090 (b jo (orlis jlde 5 22555
5 S o ol iz 5Ty 5l ey & Sk
s ol oS ppioabie Jyar ool 538 Ll

References

Alinian, S. and Razmjoo, J. 2014. Phenological, yield, essential oil yield and oil content of cumin accessions as
affected by irrigation regimes. Industrial Crops and Products, 54: 167-174.

Alinian, S., Razmjoo, J. and Zeinali, H. 2016. Flavonoids, anthocynins, phenolics and essential oil produced in
cumin (Cuminum cyminum L.) accessions under different irrigation regimes. Industrial Crops and Products,
81: 49-55.

Aminpour, R. and Mousavi, S.F. 1997. The effects of number of irrigations on development stages, yield and
yield components of cumin. JWSS-Isfahan University of Technology, 1(1): 1-8. (In Persian).

Armin, M. and Miri, H.R. 2014. Effects of glycine betaine application on quantitative and qualitative yield of
cumin under irrigated and rain-fed cultivation. Journal of Essential Oil Bearing Plants, 17(4): 708-716.

Bannayan, M., Nadjafi, F., Azizi, M., Tabrizi, L. and Rastgoo, M. 2008. Yield and seed quality of plantago
ovata and nigella sativa under different irrigation treatments. Industrial Crops and Products, 27(1): 11-16.

Bettaieb, 1., Bourgou, S., Wannes, W.A., Hamrouni, 1., Limam, F. and Marzouk, B. 2010. Essential oils,
phenolics, and antioxidant activities of different parts of cumin (Cuminum cyminum L.). Journal of
Agricultural and Food Chemistry, 58(19): 10410-10418.

Dinar, A., Tieu, A. and Huynh, H. 2019. Water scarcity impacts on global food production. Global Food
Security, 23: 212-226.

Heidari, N., Pouryossof, M. and Tavakoli, A. 2015. Effects of drought stress on photosynthesis, its parameters
and relative water content of anise (Pimpinella anisum L). Journal of Plant Research, 27(5): 829-839. (In
Persian).

Jami, M., Filabi, A. and Amini Dehaghi, M. 2017. Effect of irrigation regimes on yield, yield components and
characteristics criteria of essential oil percentage of cumin (Cuminum cyminum L.) ecotypes in afghanistan.
Journal of Agroecology, 10(4): 983-1005. (In Persian).

Kafi, M. 2006. Cumin (cuminum cyminum): Production and processing. CRC Press. 168p.

Kazemi, H., Mortazavian, S. and Ghorbani, J.M. 2018. Physiological responses of cumin (Cuminum cyminum
L.) to water deficit stress. Iranian Journal of Field Crop Science, 48: 1099-1113.



Oy 5 ool e Yoy

Mehrabi, Y., Movahhedi Dehnavi, M., Salehi, A., Mohatashami, R. and Hamidian, M. 2020. Improving
physiological traits, yield and essential oil of cumin (Cuminum cyminum L. ) via application of phosphorus
bio-fertilizers and supplementary irrigation under dryland condition. Iranian Journal of Medicinal and
Aromatic Plants, 35(6): 1044-1057. (In Persian).

Mirshekari, B. 2014. Competitive effects of Lambsquarters (Chenopodium album) on growth parameters, seed
yield and essential oil of fennel (Foeniculum vulgare). Journal of Crop Ecophysiology, 8(3): 317-330. (In
Persian).

Mollafilabi, A. and Esfandiari, T. 2018. Effects of irrigation regimes and planting times on essential oil
percentage, yield and yield components of cumin (Cuminum cyminum L.) as a medicinal plant. Journal of
Agroecology, 10(3): 935-948. (In Persian).

Nasarabadi, H., Armin, M. and Marvi, H. 2019. Critical period of weed control in cumin (Cuminum cyminum)
under rain-fed conditionin in sabzevar. Journal of Agricultural Science and Sustainable Production, 29(4):
117-127. (In Persian).

Nassabadi, H., Armin, M. and Marvi, H. 2019. The effect of weed interference duration on yield and yield
components of cumin (Cuminum cyminum L.) in irrigated and rainfed condition. Journal of Crop Production,
12(2): 157-170. (In Persian).

Nejad, A.R. and Khorramabad, 1. 2011. Productivity of cumin (Cuminum cyminum L.) as affected by
irrigation levels and row spacing. Australian Journal of Basic and Applied Sciences, 5(3): 151-157.

Patel, S.M., Amin, A.U. and Patel, J.A. 2016. Effect of weed management practices on weed indices, yield and
economics of cumin (Cuminum cyminum L.). International Journal of Seed Spices, 6(3): 78-84.

Safari, B., Mahdi Mortazavian, S.M., Sadat-Noori, S.A. and Foghi, B. 2015. Effect of water stress on yield
and yield components of cumin (Cuminum cyminum L.) ecotypes. Journal of Plant Physiology and Breeding,
5:51-61. (In Persian).

Samadzadeh, A., Fallahi, H.R., Zamani, G., Nakhaie, S., Aghhavani-Shajari, M. and Amirizadeh, A. 2016.
Impact of ssuper absorbent polymer and irrigation management on seed and essential oil yields of cumin.
Journal of Medicinal plants and By-product, 5(2): 145-152.

Van Wyk, B.E. and Wink, M. 2018. Medicinal plants of the world. CABI. 520p.

Zarei, M., Armin, M. and Hokmabadi, M. 2020. Weed interference duration effect on yield and yield
components of cumin (Cuminum cyminum L.) in conventional and organic conditions. Journal of Crop
Ecophysiology, 52: 621-638. (In Persian).



Journal of Crop Science Research in Arid Regions/ Volume 4, Issue 2, Autumn and Winter 2023, P. 291-304

The effect of different irrigation cut-off times on yield and yield
components of cumin in weed interference conditions

Hassan Bahrami!, Mohammad Armin%", Matin Jamimoeini2, Abbas Abhari®

1 Phd. Candidate, Department of Agronomy and Plant Breeding, Sabzevar Branch, Islamic Azad University,
Sabzevar, Iran

2 Department of Agronomy and Plant Breeding, Sabzevar Branch, Islamic Azad University, Sabzevar, Iran

3 Department of Agronomy, Payame Noor University, Tehran, Iran

*Corresponding Author: moh.armin@iau.ac.ir
Received:21 June 2021 Accepted: 4 August 2021 DOI: 10.22034/CSRAR.2022.291654.1098

Abstract

Introduction: Cumin (Cuminum cyminum L.) is an important crop for medicinal purposes in
Razavi Khorasan province, especially in Sabzevar. With 80% of the country's cultivated land,
Khorasan Razavi province is the leading producing province in Iran. In the world's arid and
semiarid regions, access to water is a greater constraint on crop production than access to land.
Using cultivars or plant species that are adapted to the climatic conditions of these regions is one of
the easiest ways to combat drought stress. Despite the fact that cumin is considered a drought-
tolerant plant, drought stress, particularly in years with low precipitation, significantly reduces
cumin yield. The management of water during cumin's growth and maturation can affect crop yield
and quality. Cumin's low productivity is largely attributable to weed infestations. Cumin is
especially susceptible to weed competition during its early growth stages. Several characteristics of
cumin, including slow plant emergence, short plant height, and cumin morphology, enable weeds to
effectively compete. Yield losses ranging from 40 to 90% have been sustained in cumin due to
weed competition.

Materials and Methods: To determine the effect of different irrigation cut-off times on cumin yield
and yield components under weed interference conditions, a field experiment was conducted in
2018 and 2019 at the Hakmabad Joven Agricultural Service Center (Khorasan Razavi) using a
randomized complete block design with three replications. Irrigation cut-off time (full irrigation,
irrigation cut-off in flowering stage, irrigation cut-off in seed-filling stage, and rainfed cultivation)
was the main plot, while weed interference was the sub-plot. Land preparation was done with
moldboard in the fall of the previous year, the tillage operation included shallow plowing, double
disc plow, and full leveling. Each subplot was 5 m long and 1 m wide, with five planting rows, 20
cm between rows, and 5 cm between plants. To prevent water from spreading laterally, plots were
surrounded by dikes and separated by 2 m. The local landrace (Sabzevar), which is widespread and
suitable for the region, was utilized. The height, number of sub-branches, number of umbrellas per
plant, number of umbels per umbrella, and number of seeds per umbel were measured for five
plants randomly selected from each plot at the end of the growing season. Before performing
combined analysis across years, homogeneity was determined using Bartlett's Chi-square test. Due
to the significance of the year effect, separate analyses of variance were conducted for each year
using SAS (version 9.4) statistical software, and treatment means were compared using Fisher's
least significant difference (FLSD) tests (p < 0.05).

Results and Discussion: The results showed that in the rainy year, the yield and yield components
of cumin did not respond to irrigation cut-off times. However, in the dry year, the highest seed and
essential oil yield was obtained with full irrigation, and a delay in irrigation cessation had fewer
negative effects on yield and yield components.

In the first and second years, full irrigation increased the number of lateral branches (45.7% and
38.4%), the number of umbels per plant (46.1% and 12.9%), the number of seeds per umbel (36.4%
and 44.7%), and 1000-seed weight (6.4 and 36.4%). All irrigation levels resulted in a lower grain
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yield under weed interference conditions compared to non-interference. The most detrimental
effects of weed interference were observed when irrigation was stopped at the time of flowering
(34.8%). In full irrigation conditions, grain yield decreased by 12.8%, but the yield reduction
percentage was lower compared to other irrigation levels. Dryland cultivation yielded the highest
amount of essential oil in both the first and second year. In the first year, complete irrigation
produced the highest yield of essential oil, whereas in the second year, cessation of irrigation at the
seed stage produced the highest yield. In the first and second year, weed competition significantly
reduced the number of lateral branches (14.7 and 25.6%), the number of umbels per plant (33.1 and
21.2%), the number of seeds per umbel (17.2 and 37.2%), and the weight of 1000 seeds (9.22 and
17.2%). The percentage of essential oil was unaffected by weed interference. Delays in irrigation
cessation increased grain and essential oil yield under both interference and non-interference
conditions.

Conclusion: In conclusion, this experiment revealed that the response of yield and vyield
components to the irrigation regime depended on weather conditions and precipitation during the
growing season. In conditions where the amount and distribution of rainfall was adequate during the
growing period, yield and yield components did not react significantly to the irrigation regime,
whereas supplementary irrigation produced the optimal grain and essential oil yield in the absence
of rainfall. Weed control increased yield in both irrigated and rainfed environments. Weed
competition reduces cumin yield, yield components, and the number of umbrellas per plant, but has
no effect on the percentage of essential oil produced. Consequently, in wet years, full irrigation is
recommended in terms of both interference and non-interference of weeds, and in terms of
appropriate irrigation, cessation of irrigation after seeding is recommended to produce optimal
economic performance.
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