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Introduction

Wheat (Triticum aestivum L.) is one of the most important cereal crops in the world as a source of
carbohydrates, protein, and minerals (Esposito et al., 2023). Its yield and planted area account for about one-
third of food production. Thus, wheat plays a significant role in global food security. Various factors such as
climate change, food shortages, and weeds are the most significant challenges for wheat production and seriously
limit continuous improvements in wheat yield and grain quality. Vetch species are among the most important
weeds in wheat fields. Since knowledge and awareness of weed phenological stages play an important role in
weed management, the present study was conducted to investigate the comparative phenology of caspian vetch
(Vicia hyrcanica) and narbon vetch (Vicia narbonensis) as two problematic weeds with wheat.

Materials and Methods

The experiment was conducted in the 2022-2023 agricultural year on an irrigated farm with a sprinkler
system in the village of Chaqgazard, 24 km from Kermanshah, in the Mahidasht district (46°48' E, 34°17' N,
altitude 1362 m) at Kermanshah province. The area has a temperate to cold, dry climate with hot, semi-arid
summers and cold, wet winters. The average rainfall during the experiment was 347 mm. The experimental
factors include the date of vetch planting (once every three weeks after wheat cultivation), the scratching of
vetch seeds (scratching and non-scratching), and the presence and absence of wheat cultivars. A separate
experiment was designed using the above three factors for vetch species. For this research, irrigated Pishtaz
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wheat seeds were purchased under Kermanshah Agricultural Jihad supervision, and narbon vetch and caspian
vetch seeds, considered weeds, were collected from the region. A factorial experiment was conducted in a
randomized complete block design with four replications, including vetch planting dates (every three weeks in
autumn, every five weeks in winter), seed scratching (scratched, non-scratched), and the presence or absence of
wheat. A weed-free plot of wheat was included. The land was prepared on November 6, and wheat was planted
on November 15 with 20 cm row spacing. narbon vetch and caspian vetch were planted between the wheat rows
on November 15, December 5, January 25, and February 27, with irrigation starting November 16. Growth stage
development of the vetch was monitored twice weekly, focusing on germination, cotyledon emergence, branch
production, flowering, and pod formation.

Results and Discussion

The results of this study showed that on the first planting date (late November), the highest vegetative and
reproductive growth of narbon vetch and caspian vetch was observed, and the lowest amount was obtained on
the fourth planting date (mid-March). On the other hand, it was found that scraping had a different effect on the
characteristics of narbon vetch and caspian vetch and increased some of the traits of these two weed species. In
addition, the most significant increase in the growth and seed production of narbon vetch and caspian vetch was
seen in their pure planting, and by planting these weeds between the rows of wheat, their amount decreased.
Based on the results of the phenology stages in narbon vetch, the GDD and the number of days required to
complete the emergence stage in different planting dates varied between 35.9 to 164.65 and 19 to 75,
respectively. In caspian vetch, the GDD of growth and the number of days required for the emergence stage in
different planting dates varied between 24.1 to 68.8 and 9 to 83 days, respectively. The results of comparative
phenology stages showed that the life cycle of narbon vetch and caspian vetch was 16 days earlier than wheat,
and their ripening did not coincide with wheat ripening.

Conclusion

The study results indicated that delaying the emergence of vicia (especially on March 9) benefits the crop.
Specifically, the later establishment of narbotn vicia and caspian vetch on March 9 reduced their competition and
seed production compared to other emergence dates. Thus, delaying the emergence of these weeds can mitigate
their impact on fields. Conversely, narbotn vicia and caspian vetch seeds exhibited dormancy, and scarification
broke dormancy, leading to quicker weed emergence and crop damage. The emergence of these weeds between
wheat rows also showed a negative impact due to better resource use and intense interspecies competition for
light and space. Phenological stage analysis revealed that except for the maturation stage, other growth stages of
these weeds matched those of wheat. The Vicia life cycle was 16 days shorter than wheat's, with their maturation
not coinciding. The optimal herbicide application time for these weeds is at wheat’s 3-6 leaf stage for the first
and second emergence dates and from tillering to the first detectable node for the third and fourth emergence
dates.
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Table 1- Monthly variations of weather conditions during the experiment

Temperature (°C)

Relative humidity (%0)

Month Minimum Maximum Minimum Maximum Rainfall (mm)
October 1.8 17.1 44 70 0
November 1.4 11.7 54 85 17
December 3.2 5.9 69 85 35.4
January 1.8 6.7 63 84 30.3
February 2.8 11.2 51 74 49.4
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Table 2- Analysis of variance for the effects of the treatments on V. narbonensis traits

Mean of squares

SOV d Plant height No. leaves No. branches No. flowers No. pods No. seeds
Block 3 2.14ns 16.84 ns 0.83 ns 1.85ns 2.60ns 12.96 ns
Planting date (P) 3 43.86 ** 1231.27 ** 37.86 ** 197.20 ** 1850.48 ** 1651.89 **
Scarification (S) 1 12.07 ** 6.25 ns 0.23 ns 6.12 ns 68.89 ** 93.12 **
Cropping (C) 1 496.17 ** 16724.95 ** 1029.60 ** 530.15 ** 6233.10 ** 7301.70 **
PxS 3 2.80 ns 181.92 ** 0.76 ns 3.93ns 84.27 ** 151.35 **
PxC 3 0.90 ns 240.32 ** 7.27* 58.99 ** 1058.26 ** 1096.06 **
SxC 1 1.62 ns 4.62 ns 1.72 ns 4.20 ns 3.61ns 0.01 ns
PxSxC 3 3.17* 288.97 ** 19.45 ** 1.85ns 147.22 * 111.09 **
Error 45 1.07 30.72 2.49 211 5.10 12.02
CV (%) - 9.06 13.78 13.30 27.42 16.01 26.57
Am3 e Gl |y (5l sine pas g hoyd iy heo 3 o Jlats] s 3 (5 gne g 5T
** * and ns indicate significance at the 1% and 5% probability levels and non-significance, respectively.
G Silo 0ad (65 031l Clao  lajloss il sl ly o ¥ Jga
Table 3- Analysis of variance for the effects of the treatments on V. hyrcanica traits
Mean squares
SOV df Plant height No. Leaves bNO' of No. flowers No. pods No. seeds
ranches
Block 3 1.64ns 497.24 ns 5.12ns 8.12 ns 65.77 ns 3.94ns
Planting date (P) 3 104.72 ** 90488.49 ** 544.18 ** 702.85ns  10065.3 **  524.47 **
Scarification (S) 1 415* 1551.37 ns 7.91ns 0.08 ns 71556 ** 13514 **
Cropping (C) 1 179.89 ** 264697.38 ** 2663.85 ** 240.22*%* 545222 **  5704.02 **
PxS 3 0.69 ** 852.64 ns 36.57 ** 3.55ns 102.43 * 214.09 **
PxC 3 2.32ns 1169.72 ns 15.24 ** 23.75* 6782.79 **  436.69 **
SxC 1 0.43ns 980.47 ns 1.02 ns 11.30 ns 625 ** 136.30 **
PxSxC 3 1.90 ns 2137.93 * 54.35 ** 48.01 ** 148.79 ** 355.27 **
Error 45 0.89 539.63 2.08 6.91 27.28 5.33
CV (%) - 6.72 11.64 7 18.37 14.03 18.97
amd e G5 1) (5 o gtae ple g doyd gy ehio > S Jlos] o 13 ()b i 9T T
** * and ns indicate significance at the 1% and 5% probability levels and non-significance, respectively.
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Figure 1- Means comparison of the simple effect of planting date (A), scarification (B), and crop (C) on the plant height of V.

hyrcanica
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Table 4- Means comparison of the interaction effect of investigated treatments on the growth traits of V. narbonensis and V.

hyrcanica
V. narbonensis V. hyrcanica
Planting date  Scarification Cropping IfeliZ?Itt No. No. No. No.
(cm) leaves branches leaves branches
Scratching _ Wheat 15.3> 31.4¢ 8.85¢f 211.19 20.35¢f
November-15 ' Without-Wheat 10.57% 63.07° 15.37%¢ 396.382 38.222
Without- Wheat 15.92% 30.1¢% 6.17" 233.48¢ 21.5¢
scratching Without-wheat 9.85¢f 82.62 19,052 355.9° 33.95P
Scratching ) Wheat 14.62° 23.659%f 6.429" 137.419 13.82"
December-05 _ Without-wheat 8.471 57.3° 13.42¢ 282.48° 30.32¢
Without- Wheat 11.67¢ 24 559%f 6.8219" 165.8f 15.979
scratching Without-wheat 7.89n 48.77¢ 12.7¢ 268.35°¢ 25.27¢
Scratching ) Wheat 17af 20.17; 8.65¢f 82.78“; 10.47;
February-05 _ Without-wheat 9.87¢ 63.72 18.92 202.15% 19.15
Without- Wheat 14.67° 23.27¢f 10.17¢ 106.89 10.9'
scratching Without-wheat 9.55¢f 48.35¢ 16.37° 228.55¢ 28.52¢
Scratching ) Wheat 12.45¢ 20.12f 8.42°1 73.75N 10.07'
March-09 _ Without-wheat 6.9" 42.72¢ 15.42b¢ 169.83_Ef 19.65e_f
Without- Wheat 12.35¢ 17.07* 7.377n 69.65' 10.17!
scratching Without-wheat 6.42" 42.45¢ 15.82° 206.14 21.4¢

bl e Mo iy Jeas! pdaw 3 LSD 094)‘1 ool Jly gme BB pus onimd )Ll Ly By b sl 1Sk gy >
* Means with the same letters in each column are not significant differences based on the LSD Test (p<0.05).
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Figure 2- Means comparison of the interaction effect of planting date and the presence or absence of wheat on the number of flowers
per plant of V. narbonensis
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Table 5- Means comparison of the interaction effect of investigated treatments on the reproductive traits of V. narbonensis and V.

hyrcanica
V. narbonensis V. hyrcanica
Planting date Scarification Cropping No. pods No. No. No. pods No. seeds
seeds flowers
Scratching _ Wheat 9.5 7.65¢ 12.3f 11.5% 4.82°1
November-15 Without-wheat 44.5° 482 33.872 88.75°¢ 17.3d_
Without- Wheat 4,250 1.85° 17.25¢ 9.5fen 1.559N
scratching Without-wheat 53.52 48.72 26.87° 115.252 46.85°
Scratching _ Wheat 6.5 4,49 11.3f 11,5 0.97!
December-05 Without-wheat 32.25¢ 35.45° 22.27° 100.25° 23.45¢
Without- Wheat 69 1.22¢ 11.1f 15.25f 5.32¢f
scratching Without-wheat 17¢ 16.5¢ 22.35¢ 105.5° 22.25°¢
Scratching _ Wheat 49 2.05¢ 2.89 4,59 2.6oni
February-05 _ Without-wheat 21.5"_ 12.97¢ 14.079%f 45¢ 29.50 _
Without- Wheat 2.75N 1.22¢ 39 6.59" 2.62fhi
scratching Without-wheat 15.5¢ 17.4¢ 16.420% 61.75¢ 21¢
Scratching _ Wheat 0.15" 0.15¢ 4.5¢f 3.75" 2.55hi
March-09 Without-wheat 2.75“_' 3.37% 13.05¢f 5.759" 4.55f€_Jh
Without- Wheat 0.75' 0.4¢ 3,20ef 2n 1.4
scratching Without-wheat 4.89n 7.45¢ 14 55%f gfon 8¢

il oo doyd gy Jlein] g ;3 LSD 905l (ywluoly Jlo ime M pie osimd L (LS By > b (slo yuSilie (ygian s )
* Means with the same letters in each column are not significant differences based on the LSD Test (p<0.05).
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Table 6- Degree of growth days required to complete different phenological stages of V. narbonensis established in different planting

dates
First planting date Secong r;lantlng Third planting date Fourth planting date
Phenologic date .
al stages Duration of Duration Duration of Duration
stage (day) GDD of stage GDD stage (day) GDD of stage GDD
(day) (day)
Emergence 75 359 35 77.1 19 94.05 29 164.65
Branching 6 253 8 52.6 9 49.85 19 120
Flowering 19 120 13 114.3 19 176.8 19 176.8
Podding 19 176.8 19 176.8 20 535.9 20 535.9
Total 119 358 75 420.8 67 856.6 87 997.35
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Table 7- Calendar date of different phenological stages V. narbonensis established in different planting dates
First planting date Second planting date Third planting date Fourth planting date

Phenologic ot . L -

al stages Beglgnnm End Beg;nnln End Beg:gnnln End Beglgnnln End
2022.12.2

Emergence 0 2023.3.4 2023.2.5  2023.3.11 2023.3.11 2023.3.29 2023.3.19 2023.4.16

Branching  2023.2.27  2023.3.4 2023.3.4  2023.3.11 2023.3.11 2023.3.19 2023.3.29 2023.4.16
Flowering  2023.3.29 2023.4.16 2023.4.16 2023.4.28 2023.4.28 2023.5.16 2023.4.28 2023.5.16
Podding 2023.4.28 2023.5.16 2023.4.28 2023.5.16 2023516  2023.6.4 2023516  2023.6.4
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Table 8- Degree of growth days required to complete different phenological stages of V. hyrcanica established on different planting

dates

First planting date Seconga[ileantmg Third planting date Fourth planting date

Phenologic . .

al stages Duration of Duration Duration of Duration

stage (day) GDD of stage GDD stage (day) GDD of stage GDD

(day) (day)
Emergence 83 24.1 28 33.6 13 68.8 9 49.85
Branching 13 68.8 21 114.9 19 94.05 29 164.65
Flowering 19 120 13 114.3 19 176.8 19 176.8
Podding 19 176.8 19 176.8 20 535.9 20 535.9
Total 134 380.7 81 439.6 71 oS 77 927.2
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Table 9- Calendar date of different phenological stages V. hyrcanica established in different planting dates
First planting date Second planting date Third planting date Fourth planting date

Phenologica Beginnin Beginnin Beginnin Beginnin
| stages g End g End g End g End
Emergence 2022.12.7  2023.2.27 2023.2.5 2023.3.4 2023'2'2 2023.3.11  2023.3.11 2023'3'1
Branching 2023227 2023311 2023227 2023319 200> 2023329 2023319 20204
Flowering 2023.3.29 2023.4.16 2023.4.16 2023.4.28 2022'4'2 2023.5.16  2023.4.28 2022'5'1
Podding 2023.4.28 2023.5.16 2023.4.28 2023.5.16 2022'5'1 2023.6.4 2023.5.16  2023.6.4
VA3 e o 3 paiS (ks Sy piasS g A g9y olod] el iy 5954 o slise yi S (5591938 Yol ye

e 35 gt SB Sl s (45 jgrma )3 YOV canS L) ol 3 V) oS elayiy Siailsn s bl Clualie ellyy



Yol gad) p mogbls g Gy b b o (el (s5eleid anlllan o)y 5en g (5508

Sarhaddi et al.,) ;,Ken § (g3 o cdalllas oyl 2ols islon

Sy a0 U (S G dlsge )3 de e 003 A0) s
TRV e b (lai oy B JSGlay (305 355) Sl
5 Yol )8 ST 1) 395 (Suj 45 j2 ) joymaa
(590 08) (Hjeomy alsyo ¢ Jold i s (5508 al> yo (3 0lisS
9 (24 URBgR )3 392 (jo) WV) paiS alis (40dS yu dlsye
2 a5 Heds 0w ads 1o (Diaji et al., 2016) | LSen
2)9> Jo-bo 13 cggeme )3 pASS 39 CudlS Sl (g o) VA e 5e
oelS e g Catly Mbymjg) 400 VIFY dgas & jls 055 S5

D91 3 (o985 595 VA S)l> slassly o

A R S e R TSIV
o yo L5 Sy s y0bs 159 VYO (b paiS e pulad ol
aoldl 3g 8 Wl a0y 5974 VoVV/0 S b Sauw,
SO b gl Ay joymdn )0 g joy Al a8 ol L ol e e
Siodd Sl npSVsb sl Clite puS (S5olgd ol
i8S Jolye (59, A0) gl domiy U (48 ol yo ¢ Jold iy
(592 Vr) oot L GLtblon, 5" Bolgl g (39, V%) (ad 5 U
U oty (gl ks po paiS (655 09id ala jo 0 50bsS B
k> o 5l pAS b c(my (2l 53 392 (590 VY) oty me)le
L) joyma2y0 Vo FY s b oS0 adgs doyo Jol b cuils
Sl U5 g ad) 5eymae 0 WP il o b Glidles 5 als o sl

) Pl 4 A9y 420 Wl S L p 5 (e al> yo

paiS ke o3l Jolye JeoSS sl Y A3 yigy 3 -V Jgaa
Table 10- Degree of growth days required to complete different phenological stages of wheat

Stage date Sum
. Duration of  duration (day
Phenological stages Beginning End stage (day) after GDD Total GDD
planting)

Planting to emergence 2022.11.15  2022.12.20 36 - 253.25 -
Emergence to one tiller 2022.12.20 2023.3.19 90 126 418.55 671.8
One tiller to fourth tiller 2023.3.19 2023.3.29 11 137 101.7 773.5

Fourth tiller tostemnode 5553359 50234.16 19 156 1115 885
production
Stem node production to 2023416  2023.4.28 13 169 1793 10643
spike production
Spike production to anthesis 2023.4.28 2023.5.16 19 188 271.8 1336.1
Anthesis to grain dough stage 2023.5.16 2023.6.4 20 208 373 1709.1
Grain dough stage to ripening 2023.6.4 2023.6.20 17 225 363.4 2072.5
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