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Introduction

Weeds are the main factor limiting cumin production. Hand weeding is used as the most important and
common method of weed management in cumin fields, which, in addition to spending a lot of time, takes a large
part of the production cost. Cumin is weak in competition with weeds because it has a low and weak initial
growth and establishment speed, and its biomass and height of its aerial organs are low, in addition, its root
expansion is not very notable. The amount of weed damage in cumin cultivation is reported from 40 to 90
percentage depends on the type of weed species and density, the length of the competition period, cultivation
conditions, control time and management of nutrients and in different conditions. Trifluralin (Treflan) is used by
some farmers at planting time of cumin as a foliar spray in the soil or with irrigation water. Interviews conducted
with farmers confirm that the use of this herbicide at the time of planting cumin affects the seeds of the plant to
some extent and reduces the germination percentage of this plant, although some farmers also believe that there
is no side effect in this case. Another challenge to successful cumin production, particularly in rainy years, is
plant diseases. Wilt, leaf burn, and surface powdery mildew, caused by *Fusarium oxysporum*, *Alternaria
burnsii*, and *Erysiphe polygoni*, respectively, are among the most significant diseases affecting cumin
worldwide. Therefore, this study was carried out with the following objectives:

1) Investigating the effect of trifluralin herbicide abuse at different intervals until planting, on the percentage
of cumin seedling emergence.

2) The effect of using trifluralin herbicide at different intervals until planting, on the population and growth
of weeds.

3) The effect of irrigation method on cumin yield

4) Investigating the effect of irrigation method on the percentage and yield of cumin essential oil

5) The effect of irrigation method on the contamination of cumin plants with Fusarium fungus
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6) Studying the water use efficiency in different irrigation and weed management methods
Materials and Methods

Therefore, in order to evaluate the effect of the weed management method and the type of irrigation on the
control of weeds, an experiment was conducted as split-plot based on a randomized complete block design with
3 replications in the research farm of the Agricultural Faculty of Bardsir, Shahid Bahonar University of Kerman
in 2022-2023. The experimental treatments include the type of irrigation in two levels (flooded and sprinkler)
and weed management in seven levels (hand weeding, time of planting the cumin seeds after 3, 7, 14 and 21 days
trifluralin herbicide application and no weed control).

Results and Discussion

The type of irrigation showed a significant effect on weeds density and dry weight, the percentage of plant
wilt, the number of umbrellas per plant, biological yield, seed yield, essential oil percentage, essential oil yield
and water use efficiency at the level of 1% and the harvest index at the level of 5%. The method of weed
management showed a significant effect on the density and dry weight of weeds, the number of emerged plants,
plant height, the number of umbrellas per plant, biological yield, seed yield, essential oil yield and water use
efficiency at the level of 1% and harvest index at the level 5%. The interaction effect of irrigation and weed
management methods showed a significant effect on the density and dry weight of weeds, the of essential oil
percentage and yield at the level of 1%, and the biological yield and yield of seeds at the level of 5%. The results
of this experiment showed that sprinkler irrigation had better conditions in terms of weed and disease control as
well as seed and essential oil yields compared to flood irrigation. Among the herbicide treatments, the
application of trifluralin 3 days before planting had better weed control results. By increasing the distance of
cumin planting from the time of herbicide application, despite the increase in weed dry weight and density,
cumin seed yield improved. In both irrigation methods, treatments of hand weeding and cumin planting after 21
days of herbicide application had the highest yield of seed and essential oil.

Conclusion

In general, cumin planting 21 days after trifluralin application and using sprinkler irrigation were able to
reduce the weed density and biomass to an acceptable level and on the other hand, they produced a good seed
and essential oil yield which is recommended.
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Table 3- Analysis of variance (means square) treatments results on weed density and dry weight

Oyt gilio Sdila,d e sladile o515 i sbdle SS9
S.0.V df Weeds density Weeds dry weight
SN 2 57.14 1 9.70 ™
Rep
Cokles 1 606.41" 360.9™
Irrigation type (IT)
Jsl sllas 2 34.77 14.14
Errorl
o sladile Copie 4 2845.8™ 963.1™
Weed Management (WM)
&l e X iy sladile ¢y pe 4 856.3" 258"
ITXWM
psd slas 16 94.88 31.22
Error2
SlyedS o po } 114 12.2
C.V (%)

** 0% s

o) S5 g i Jlein] maw )0 (g)b pxe g (g0 Sxe pis Ay K
ns, * and **: non-significant and significant at the probability level of 5% and 1%, respectively
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Figure 2- The interaction of irrigation method and sown date of cumin after appllying herbicide on weed density
(Based on slicing method, means with same letters are not significantly different according to Duncan test (p< 0.05))
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Figure 3- The interaction of irrigation method and sown date of cumin after appllying herbicide on weed biomass
(Based on slicing method, means with same letters are not significantly different according to Duncan test (p< 0.05))
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Table 4- Analysis of variance (means square) treatments results on cumin characteristics

) JUVE S g 91193 &3l ax g B Junws AT g9 3 syl Eyaodigy
S.0.vV d.f Number of seedling emergence (Plant m?) Height (cm) Infected plants
IS 2 77.93 0.671" 0.033"
Replication
| olkles 1 6.411s 0.974 ™ 68.29 **
Irrigation type (IT)
Jol sl 2 14.77 21.41 0.168
Errorl
i Sladle Cy e 5 1846.7* 123.13* 20.48™
Weed management (WM)
Sl 592 5 sladdle o e 5 3.33™ 5.06 ™ 11.31*
ITXWM
Py st 20 54.80 1224 0.101
Error2
Oyl g . 10.8 8.7 8.8
C.V (%)
Lo pd S5 g iy Jlein] aw jd (gl gxe g (50 sime pas Sy e g % NS
ns, * and **: non-significant and significant at the probability level of 5% and 1%, respectively
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Table 5- The effect of treatments on cumin seedling emerge and plant height
. .. DA s AT g9 Dy ..
Tre)alto‘rzent Tre;t:irftsz e Number of S):;j"n’; emergence Heitft::)(::m)
yp (plant m?) g
Y
; i 67.87° 32.90°
&kl U, Flood
Irrigation method sht 68.722 32572
Sprinkler ' '
3 sladle J 5 pac 87.122 24.68°
No weeds control
32 sladle o2 88.13° 3158
Hand weeding
oY 49.13¢ 36.522
LS dile Gyno 5l Ly jaw 0y cudlS o 3 days
Time of cumin planting after herbicide application (Day) s Y 49 17¢ 37.012
7 days
39\ 62.81° 34.55%
14 days
SITAN 73.440 32.08°
21 days
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* In each column, same letters are not significantly different according to Duncan test (p< 0.05)
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Table 6- The interaction of irrigation method and sown date of cumin after appllying herbicide on damping off seedlings

Sl
Treatment Sypodig) o yd
&b oSl B pao I w jaw 0425 CudlS o Infected plants percentage
Irrigation Cumin sown date after herbicide application
e gladls Jpus pas 7.23 b*
No weeds control
sy ladile (pag 9302
Hand weeding
39 v 1.03 d
L 3 days
Flood 55,V 207 ¢
7 days
9 W 4.13°
14 days
39 ARl 6.20 b
21 days
e ladle S pus 20734
No weeds control
iy gladile (g 3.10@
Hand weeding
7 103"
St 3 days
Sprinkler J9) v 2,07
7 days '
397 3.10°
14 days
39 ARl 2.07 ab
21 days
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* In each column based on slicing method, means with same letters are not significantly different according to Duncan test (p<
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Table 7- Analysis of variance (means square) treatments results on yield components, yield and water use efficiency of cumin

>y dlaxy 5 Sl 3,Sos W) 3 ,Sos i
ay ? '» JUIRST P ; u"-“‘ o0 ol ‘-fl"ls
Ol s 2ulio ey &y &l _ .-)9J_9.'3 adl cwld il o b pao
S.0.V 2" Number of 1000 seed Biological Seed Harvest - o tial Essential o
d.f umberella weight (g) yield yield index oil (%) oil yield
per plant 99 (Kghal) (kg ha?) (%) 0 (Lhat)  WUE
"’g" : 2 176" 0.005 " 8925 1108 9.55™ 0.013m 0.370™ 0.006 "
Replication
LS)L‘:J &y
Irrigation type 1 43.11™ 0.006 " 162716™ 69554 26.93" 0.890™ 140™ 0.625™
(m
sl sl 2 2.95 0.014 1214 6414 231 0.024 0.185 0.014
Error 1
o sbedile ¢y ple
Weed 5 235.1" 0.143™ 374001  102252™ 53.02" 0.025m 51.53" 0.019™
management
(WM)
e gladile cypie
&bl 95 x 5 0.82™ 0.001"s 23311" 5618" 2.63™ 0.039™ 6.05™ 0.008 ™
ITXWM
P> sl 20 2.21 0.023 7598 1975 8.58 0.013 0.576 0.003
Error 2
Elpd oy - 5.9 6.1 8.8 9.0 6.6 6.1 5.8 9.4
C.V (%)

Yo S g g Jloinl aw )3 6)bgine )l ne pis iy s g % NS

ns, * and **: non-significant and significant at the probability level of 5% and 1%, respectively
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Table 8- The effect of treatments on cumin number of umberella per plant, 1000 seed weight, and harvest index

R . R i,
. .. gt g3 i dlasi 32 039 Sl sl ‘,:l,)
s Jos? £ Number of 1000-seed Harveét index @l Span
Treatment Treatment type umberella per weight (g) (%) WUE
plant (kg m3)
. s 24.00® 2,50 43.79° 0.24°
&bl o) Flood
Imigation method b 26.192 247% 45520 031¢
Sprinkler
3 slacile J2S pac 13.20¢ 2.66° 41.96" 0.21¢
No weeds control
3 slacdle oy 23.24" 2.49° 45562 0.33°
Hand weeding
S G b yan 5| e 3o 00 a5 e o ‘“S 20285 2.44° 44.80% 0.24¢
Time of cumin planting after . {
herbicide application (Day) %) 29.432 2.44¢ 44.31% 0.24°¢
7 days
3922 28.35° 2.44¢ 45.08° 0.29°
14 days
37 27.11° 2.46° 46.22° 0322
21 days
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* In each column, same letters are not significantly different according to Duncan test (p< 0.05)
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Table 9- The interaction effect of irrigation method and sown date of cumin after appllying herbicide on on yield
components and yield of cumin

o
I . R
Treatment I;&I”’ = °I"‘ _"’I"d ol sy . o :“"I °"‘_IJL°“‘_ y
1 “C A a . . e . lological yie - - ssential oll yie
&l DS Gle b e I s o B35 Sl o (kgg ha_%; Essential oil (%) (Lh a_l)y
Irrigation Cumin sown date after herbicide application
i slodile J3S5 pa 1098.7 ¢* 1.792 8.11°¢
No weeds control
5 sladile o 1682.13 1.762 12.94 2
Hand weeding
o Y 1322.0°¢ 1.742 10.16°
SBye 3 days
Flood sV 1295.7 ¢ 1.73 9.925¢
7 days
39 ¥ 1540.2 b 1.722 11.61°
14 days
in T 1712.82 1.742 13542
21 days
i sladile J 55 pas 1320.6¢ 1.80" 10.13¢
No weeds control
5 sladile o 1962.4 2 2.162 20.152
Hand weeding
. ¥ 1362.6 ¢ 2.01% 12.42¢
sht 3 days
Sprinkler sV 1378.2 ¢ 2.06° 12.59¢
7 days
39 1639.4°¢ 217 16.48°¢
14 days
i T 1795.1° 2152 18.22°
21 days
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* In each column based on slicing method, means with same letters are not significantly different according to Duncan test (p<

0.05)
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Figure 4- The interaction of irrigation method and sown date of cumin after appllying herbicide on seed yield of cumin
Based on slicing method, means with same letters are not significantly different according to Duncan test (p< 0.05)
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