Journal of Iranian Plant Protection Research

https://jpp.um.ac.ir A
Research Article
Vol. 36, No. 1, Spring 2022, p. 79-96

Effect of Organic Mulch with Pre-emergence Herbicide Combinations on Weeds
Control and Saffron Yield

Z. Hosseini- Evaril, E. Izadi-Darbandi = 2*, M. Kafi3, H. Makarian®

Received: 01-02-2020 How to cite this article:
Revised: 24-02-2020 Hosseini- Evari, Z., Izadi-Darbandi, E., Kafi, M., & Makarian, H. (2022). Effect
Accepted: 12-04-2020 of Organic Mulch with Pre-emergence Herbicide Combinations on Weeds

Available Online: 20-06-2022 Control and Saffron Yield. Journal of Iranian Plant Protection Research 36(1):

79-96. (In Persian with English abstract)
DOI: 10.22067/JPP.2021.32701.0

Introduction

Saffron is a vulnerable crop to weed competition because of its short canopy and narrow leaves. So weeds
are the major problem in saffron production. Weeds are mainly controlled by hand or mechanically in saffron
fields, if these traditional methods are effective and environmental friendly but they are expensive and time
consuming.These traditional methods are effective and environmental friendly, however they are expensive and
time consuming. The number of suitable herbicide for weed control in saffron fields are limited. The importance
of herbicide as alternatives method for weed control was recognized long ago. Herbicide treated mulch (HTM) is
the combination of physical (mulch) and chemical (herbicide) weed control methods. This experiment was
conducted to investigate the possibility of using mulch and herbicide treated mulch (HTM) to increase the
efficiency of herbicides in saffron weeds management. The objectives of this study were to compare the effect of
herbicides alone and in combination with mulch on weed control and also determine the influence of herbicide
placement (on soil surface, under mulch or herbicide-treated mulch) on weed control and phytotoxicity of
saffron.

Materials and Methods

Field experiments were conducted during the growing seasons of 2016 and 2017 in Khorasan Razavi, Iran.
Two field of 4-year-old saffron that had not received herbicide applications for at least two years in two different
climates were chosen. The treatments consist of trifluralin (EC48%) at 1200 g i.a.ha!, pendimethalin (EC33%)
at 1485 g i.a.ha® and metribuzin (WP70%) at 525 g i.a.ha™* were applied in three method: 1) Directly to soil:
herbicides were applied before crust crushing directly in soil. 2) Under the mulch: herbicides were sprayed with
an electric knapsack sprayer after crust crushing directly in soil, then the soil surface was covered with a layer of
wood chips mulch with a depth of 3 cm. 3) Herbicide treated mulch: mulch of wood chips were pretreated with
herbicides by placing the mulch on a plastic sheet at the depth of 3 cm above and herbicide was sprayed on top
of the mulch and evenly mixed and allowed to dry for 48 hours before applying them to field. The non-treated
control with and without mulch and also treatment of hand weeding was included for comparison

Results and Discussion

There was no severe phytotoxicity to saffron after treatments application according to EWRC, slight injuries
observed in all plots ranging from 1 (No damage) to 2 (Very little damage including slightly yellowing).
Metribuzin herbicide induced more phytotoxicity symptoms on saffron compared to two other herbicides, but it
was better to weeds control and increasing saffron yield. Treatment of metribuzin mixed with mulch in both
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fields after hand weeding were the best treatment to decreasing of weeds dry weight and improvement of yield
components of saffron. Treatment of metribuzin mixed with mulch compared with control caused 85% and 87%
reduction of weed dry weight in both fields, also this treatment compared with control increased dry weight
stigma to 2.5 times and 2 times. It seems that after metribuzin, pendimethalin herbicide has better efficiency for
use in saffron fields. Although, treatment of mulch without herbicide, is not prevented weed growth, but had
more effective on increasing of saffron yield compared to weedy check, especially in field 1(region of Kashmar).
Therefore, the use of mulch in warm and dry areas has better effect on saffron yield improvement. Considering
that the cultivation of saffron is carried in semi-arid regions of Iran such as Khorasan, the correct application of
plant residues in semi-arid regions can have a direct effect on the amount of organic matter in the soil, which
leads to an increase in flower yield. Generally the pre-mixed mulch with herbicide, in addition to improving the
herbicide efficiency, increased saffron yield. This results indicate that the proper combination of herbicides with
mulch layer as thin as 3 cm can provide acceptable weed control. According to the result, one suggested way to
weed management in saffron could be the combination of herbicide (Metribuzin) with mulch.

Keywords: Herbicide-treated mulches, Physical and chemical integrated management, Metribuzin,
Pendimethalin, Trifluralin
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2018) at the I.R. of Iran Meteorological Organization (IRIMO)
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Table 3- The average density and relative density of weed species in the experimental saffron field before spraying

youilS 1) acyie
Field 1: Kashmar
jop e ol oke o o3lgis oSy o o515
Persian name Scientific name Family Density (plant m) Relatl\(/;)c)jensny
04> Hordeum spontaneum C.Koh. Poaceae 3 4.23
hge o> Hordeum murinum L. Poaceae 14 19.72
g als Cardaria draba L. Brassicaceae 19 26.76
LoCdn Polygonum aviculare L. Polygonaceae 13 18.31
g )5S Cirsium arvense L. Asteraceae 2 2.82
e Acroptilon repens L. Asteraceae 2 2.82
lyles: Achillea santolina Asteraceae 5 7.04
S guiy Malcolmia africana L. Brassicaceae 3 4.23
ol Adonis sp. Ranunculaceae 4 5.63
aaig8 500 Others 6 8.45
EyugS Y de)je
Field 2: KoohSorkh
Bromus tectorum L.

Sy cale Hordeum murinum L. Poaceae 25 29.41
hge o> Cardaria draba L. Poaceae 6 7.06
iy old Alyssum sp. Brassicaceae 7 8.24
dogad Lamium amplexicaule L. Brassicaceae 3 3.53
Sl e Gladiolus abbreviatus Andrews. Lamiaceae 8 9.41
g JudS Achillea millefolium L. Iridaceae 7 8.24
Ol Sisymbrium subulatum E.Fourn. Asteraceae 6 7.06
&b ass Galium aparine L. Brassicaceae 2 2.35
how Erysimum cheiranthoides L. Rubiaceae 7 8.24
o e Others Brassicaceae 4 471
;o5 555 Bromus tectorum L. 10 11.76
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Table 4- Mean comparison of weed biomass (g.m™) in different treatments on saffron field of Kashmar and KoohSorkh

youilS 1) ac i3 TrwdeS Y asyio
" Field 1: Kashmar Field 2: KoohSorkh
Bl - " " -
Treatment o 3oz 59, V0 s 3oz 5o, YA+ Slosd 5l ans 39, V0 o jlars o, YA+
150 days after 180 days after 150 days after 180 days after
treatment treatment treatment treatment
IS g aal 49.66° 53.141 66.911 77.03f
Weedy Check
ek 48.95%(-1) 52.55/(-1) 65.201(-18) 75.16/(-2)
Mulch
3 Oy 5.55%(-89) 5.50%(-90) 6.16%(-106) 5.58%(-93)
Hand weeding
5 g e 10.50%(-79) 10.93%(-79) 12.91%(-96) 13.71%(-82)
Metribuzin alone
e ) i re 8.53%(-83) 8.49°(-84) 12.46(-97) 12.62°(-84)
Metribuzin under mulch
o b bglse o e 8.23%(-83) 7.95%(-85) 10.79%(-99) 10.26%(-87)
Metribuzin mixed with mulch
e ey 20.45°(-59) 21.94%(59) 22.38%(-82) 26.83%(-65)
Pendimethalin alone
@l ) ooy 18.74%(-62) 20.02(-62) 21.77%(-83) 20.56°(-73)
Pendimethalin under mulch
&b b bylo (e
Pendimethalin mixed with 19.06"(-62) 18.43%-65) 21.19%-83) 21.02%-73)
mulch
a5 oollglic 5 27.15(-45) 30.715(-42) 28.98%(-72) 34.36%(-55)
Trifluralin alone
el ad 23.87"(-52) 24.78%(-53) 29.12¢(-72) 28.33%(-63)
Trifluralin under mulch
@le L bgbse ool slis 5 21.61%(-56) 22.05%(-59) 24.61%(-78) 24.85%(-68)

Trifluralin mixed with mulch

2l b oy gy Jloin] ans 43 I ixe AMS) )5 LSD g0l (wlul p S jitie g > b Sl giw yo )
In each column means with same letter based on LSD test are not significantly different at 5% level of probability.
J2d o i ald Hled 4 Cows |y baylass Slss Juopd il 50 slael
The number inside the bracket represents the the percentage of changes compared to the control treatment
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Table 5- Damage estimation of phytointoxication (European Weed Research Council - EWRC scale) in different
treatments on saffron field of Kashmar and KoohSorkh

oiubosl Ko il 2) 4s )50 & oS Y 430
" Field 1: Kashmar Field 2: KoohSorkh
EWRC _wlw! y cowi byl Ol pod EWRC wlwl o cowins 2, ©fpod
Saffron phytointoxication (EWRC scale — Notes Saffron phytointoxication (EWRC scale —
W,loy 1-9) Notes 1- 9)
Treatments Hamre, Yo lam e, e e 59,40 Sanrjey Yo jlamje, Fe lam 5,40
o S S Sl S Sl
30 DAT? 60 DAT 90 DAT 30 DAT? 60 DAT 90 DAT
L oy 10y 1(0) 1(0) 1(0) 1(0) 1(0)
Hand weeding
&b
1(0 1(0 1(0 1(0 1(0 10
Mulch (0) (0) (0) (0 ) (0
S s a0l
1(0 1(0 1(0 1(0 1(0 1(0
Weedy Check © © © © © ©
e ooy 1(0) 1(0) 1(0) 2 (1-2.5) 1(0) 1(0)
Pendimethalin alone
& ) olbory
1(0 1(0 1(0 1(0 1(0 1(0
Pendimethalin under mulch © © © © © ©
&l b bl by
1(0 1(0 1(0 1(0 1(0 1(0
Pendimethalin mixed with mulch © © © © © ©
wlees ollglis 2 1(0) 1(0) 1(0) 2 (1-2.5) 1(0) 1(0)
Trifluralin alone
& ns oisles 10 10 10 2(1-25) 10 100)
Trifluralin under mulch
@l b Lglseo ollliv 5
1(0 1(0 1(0 1(0 1(0 1(0
Trifluralin mixed with mulch © © © © © ©
3% g e 2 (1-2.5) 1(0) 1(0) 2 (1-2.5) 2 (1-2.5) 1(0)
Metribuzin alone
&le ) i re 2 (1-2.5) 1(0) 1(0) 2 (1-2.5) 2 (1-2.5) 1(0)
Metribuzin under mulch
@le b bgbe o e 1(0) 1(0) 1(0) 2 (1-2.5) 1(0) 1(0)

Metribuzin mixed with mulch

a: DAT: Days after treatment
A3 e olis |y olhte; 4 &plud do s 3l 31 slael D
b: The number inside the bracket represents the percentage of damage to the saffron plant
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