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Introduction

Saffron (Crocus sativus L.), due to its weak and lack of root system (in early spring), rendering its nutritional
management critical. NPK fertilizers with a higher phosphorus and potassium content are essential to promote
flower production and overall plant health. A foliar spray of a good and balanced micronutrient fertilizer
including copper, zinc, and iron components are also nessasery to improve the quality and quantity of saffron
flowers. Autumn-germinating weeds are the most dominant weeds grown in saffron fields in Iran. In our
previous study on chemical weed control in saffron fields, herbicides including haloxyfop-r- methyl,
sethoxydim, atrazine, bentazon and oxyflourfen showed promising efficacy on dominant weeds, i.e. Cirsium
arvensis L., Acroptylon repense L., Triticum boeticum Boiss. and Poa trivialis L. grown in saffron fields of
Khorasan Razavi Province of Iran. The objective of this study was to evaluate the possibility of tank mixed
application of five previously mentioned herbicides with five commercial fertilizers with different organic
and/or inorganic bases.

Materials and Methods

A three-year field study was conducted to assess the possibility of tank-mixing herbicides with some organic
and inorganic base nutrients in saffron fields in agricultural and natural resources research and education center
of Mashhad, Khorasan-Razavi province, Iran, during 2017-2020 growing seasons. The layout was a completely
randomized block design with three replicates. Treatments were five herbicides including: haloxyfop-r- methyl
(Gallan super® 10.8 % 1 L ha'), sethoxydim (Nabu-S® 12.5 % EC, 3 L ha?), atrazine (Gezaprim® 80% WP, 1 kg
ha?), bentazon (Basagran® 48% SL, 3 L ha') and oxyflourfen (Goal® 24% EC, 2 L ha) mixed or individually
applied by 24 hours aftermath, with five fertilizers including: NPK (20%, 20%, 20%)+ micro nutrients
(Fertinox®, 3 kg ha’), NPK (4%, 8%, 12%)+ micro nutrients (Delfard®, 7 kg ha'), Zn-EDTA 15% (Oligo-chelate
Zn®, 1 kg ha), Fe-EDTA 13.2% (Oligo-chelate Fe®, 1 kg ha) and free amino acids (Trasorb® 20% wiw, 1 L ha?).
Application of herbicides and fertilizers alone plus weedy and hand weeded controls were also included in the
treatments. Herbicides and nutrients alone and tank-mixed or individually applied, were all sprayed soon after
flower harvest (phenological stages between 6-9 and 9-1) by a portable recharchable Matabei® sprayer calibrated
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to deliver 350 L ha spray solution.

Results and Discussion

Effect of pH changes arose from mixing herbicides with nutrients by different pH values did not show any
direct/indirect and significant effect on efficacy of herbicides. Herbicides including oxyflourfen, sethoxydim,
atrazine and haloxyfop-r-methyl (except for bentazon as broadleaved killer) either sprayed alone or tank mixed
with fertilizers or sprayed individually (24 h before foliar application of fertilizers) significantly controlled target
grass weeds i.e. Triticum boeticum Boiss. and Poa trivialis L compare to the weedy check. No significant
differences in weed control rate (about 50% control in average) observed between individual (by 24 h interval in
between) or tank mixed application of herbicides with fertilizers. The average (of the three years of the
experiments) percent of control for Poa trivialis L density and dry matter were by 49.96% and 49.10% for
mixed application and for separate application by 50.43% and 52.05%, respectively. The average (of the two
years of the experiments) percent of control for Triticum boeticum Boiss. density and dry matter were by
64.92% and 66.71% for mixed application and for separate application were by 61.94% and 60.38%,
respectively. Bentazon also showed no reverse effect on flower number and flower fresh weight of saffron with
no visual injuries left behind on leaves and corms. No saffron injury on 50- stigma dry weight, flower number
and flower fresh weight observed in tank mixed application of herbicides with fertilizers. There has been no sign
of visual injury on saffron leaves or intact corms or any visible injury in cross section of corms and therefore,
their mixed application are seems to be safe enough to be employed in saffron fields.

Conclusion

In conclusion, haloxyfop methyl, sethoxydim, atrazine, bentazon, oxyflourfen and fertilizers, NPK (20%,
20%, 20%)+micro nutrients, NPK (4%, 8%, 12%)+ micro nutrients, Zn-EDTA, Fe-EDTA and free amino acids
can be mixed applied in saffron fields. But because of the severe concernes, the long-term effects of herbicides
on saffron corms, the fate of herbicide residues in saffron flowers and concrete needs to adjusting the herbicide
doses (by dose-response experiments for example) are yet to be investigated.
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Table 1- Characteristics of herbicides and nutrients applied in the experiment

Application

Treatments Common name Commertial name rate
(commertial )
0
Haloxyfop-r-methyl Gallant sé%e)r (108% 1L hat
Sethoxydim Nabu-S (12.5 % EC) 3Lhat
Herbicides Atrazine Gezaprim (80% WP) 1 kg hat
Bentazon Basagran (48% SL) 3L hat
Oxyflourfen Goal (24% EC) 2L hat
NPK (20%, 20%, 20%) + micro nutrients! Fertinox 3 kg hat
NPK (4%, 8%, 12%) + micro nutrients? Delfard 7 kg ha't
Nutrients Zn-EDTA 15% Oligo-chelate Zn 1 kg hat
Fe-EDTA 13.2% Oligo-chelate Fe 1 kg hat
Free amino acids 20% (w/w)3 Trasorb 1L hat

sl (3o yd o1+ 0) it ge g (Muoyd +/Y) yr o(oyd +/+B) Luwo o> +[+D) (g9, huoyd +/+0) 35in huoyd +/V) oyl Jolis
el (Ju2yd <120 o g (Jaoyd +1V) (59 (uoyd +/V) 550 (duoyd +/Y) oyl Sl
(303 Y0) T 03lo g (duoyd +/VA) pgs suie donsST (huoyd B/B) i3l (luoyd V/B) y3 (huoyd +/++ V) b (duoyd +/V) (g9 o pd +/V) 550 3o )3 V) oyl Jolis ™
ol
1Fe (0.1%), Mn (0.05%), Zn (0.05%), Cu (0.05%), B (0.02%) and Mo (0.005%).
2 Fe (0.2%), Mn (0.1%), Zn (0.1%), Cu (0.05%).
3 Fe (1%), Mn (0.1%), Zn (0.1%), Mo (0.001%), B (1.5%), N (5.5 %), Mgo (0.18%), Organic matter (25%).
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Table 2- Time of spraying of herbicides, nutrients and their mixtures, visual assessment of herbicide injury, weed sampling
and time of harvesting of saffron flowers during three-year experiment

Growing Spraying Spra;/:]r:jgnqitfgée&tist: lone asse\s/sl‘:#:rllt of Weed sampling  Start of flower  End of flower
season herbicides alone herbicides herbicide iniur date harvest harvest
jury
2018-2019 2018/03/12 2018/03/13 2018/04/11 2018/04/11 2018/11/08 2018/11/23
2019-2020 2019/02/27 2019/02/28 2019/03/28 2019/03/28 2019/11/13 2019/12/01
2020-2021 2020/03/09 2020/03/10 2020/04/11 2020/04/11 2020/10/19 2020/12/01
Sl sl o Jlo blae 31 as sl lis Waoaly S po 4y j55 Coy g gl

J5 08 es 59 (S ()jg 9 0515) Spp slacile e slosls
(F 50 Jsin) 395 o ine Jlow s 3 (U5 5 g 5 51a)
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Table 3- Flora of weed species grown in saffron field in three years of the experiment

Scientific name Family
Triticum boeticum Boiss Poaceae
Poa trivialis L. Poaceae
Avena ludoviciana Durieu * Poaceae
Poa bulbosa L. 2 Poaceae
Cirsium arvense L. 3 Asteraceae

D5 Bl il g U1 )l bty o 0ty s ialesl (sl 8 0m)3 0 51 1208 53 oS Ty g w5 s 1515 53 52 (slaale ol ToT
1.2.3 These weeds were appeared in a very disperse and rare density and dry matter (in less than 5 percent of the
experimental plots) and then ignored to be exposed to the ANOVA.
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Table 4- Dominant weed species grown in saffron field in three years of the experiment
Growing season
(Autumn-Spring)

Weed species

2019-2018 Triticum bquiCI_Jm Boiss
Poa trivialis L.

2020-2019 Triticum bquicym Boiss
Poa trivialis L.

2021-2020 Poa trivialis L.

oialojl Jlw aw (b (@050 13) Glyde 5 IS 5 (159 9 dawd Olazye (ke 08 0 125 -0 Jgua
Table 5- Combined analysis of mean of squares of flower weight (g m?) and flower number (No m-) in three years of the

experiment
Mean of squares
SOV df Flower number Flower weight
Year 2 231763.6602%** 17927.48761**
Replication (year) 6 2966.1389%* 8544.60786%**
Treatment 60 9070.3458%* 1156.64927%**
Treatment x year 120 892.5731 ™ 93.23468 "
Error 248 612.758 97.4534
CV (%) 21.45 23.65
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™ and ": are standing for significant differences at 0.1% probability level and no significant differences, respectively
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Table 6- Combined analysis of mean of squares of Poa trivialis (dominant weed species) density (No m?) and dry matter (g m-
2) in three years of the experiment (square root transformed)
SOV df Mean of squares

Poa tri. density Poa tri. dry matter
Year 2 2562.67074 === 73.1863817 ===
Replication (year) 6 466.32357%** 7.9608723*
Treatment 49 418.19294 === 11.5644025 #**
Treatment x year 98 117.38265 ™ 3.5326691 "
Error 268 116.79197 2.741819
CV (%) 18.61 20.98
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*and ™; are standing for significant differences at 1%, 0.1% probability level and no significant differences, respectively **,
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Table 7- pH values of mixed and separate solutions of herbicides and nutrients ready to spray

pH values in mixed pH values in separate

laylog 3 5o gladile SS9 o515 sloedls LI
siSdle a) iSdile gl slajlos soled a8 ol ol calisee
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Herbicides Nutrients (herbicides + nutrients) (nutrients/herbicides alone)

Zn-EDTA 6.82 6.30

Fertinox 6.09 5.94

Atrazine Delfard 4.45 4.55

Fe-EDTA 6.30 5.73

Trasorb 6.79 6.08

No nutrients (Atrazine alone) - 6.78

Zn-EDTA 6.77 6.30

Fertinox 6.04 5.94

Haloxyfop-r-methyl Delfard 4.38 4.55

Fe-EDTA 6.20 5.73

Trasorb 6.69 6.08

No nutrients (Haloxyfop-r-methyl alone) - 6.70

Zn-EDTA 8.55 6.30

Fertinox 6.51 5.94

Bentazon Delfard 5.45 4.55

Fe-EDTA 7.04 5.73

Trasorb 7.94 6.08

No nutrients (Bentazon alone) - 8.78

Zn-EDTA 8.29 6.30

Fertinox 6.25 5.94

Delfard 4.38 4.55

Oxyfluorfen Fe-EDTA 6.20 5.73

Trasorb 6.47 6.08

No nutrients (Oxyfluorfen alone) - 6.49

Zn-EDTA 6.48 6.30

Fertinox 5.94 5.94

Sethoxydim Delfard 4.50 4.55

Fe-EDTA 5.80 5.73

Trasorb 6.09 6.08

No nutrients (Sethoxydim alone) - 6.14

No herbicides No nutrients (water alone) - 6.15
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Table 8- Mean of squares of control percent of density and dry matter of Poa trivialis and Triticum boeticum (both square-
root transformed) 4 weeks after spraying in the first year of the experiment

Mean of squares

SOV df Poa tri. density Poa tri. dry matter Triticum boe. density Triticum boe. dry matter
Replication 2 3.98454731 " 4.9430480 " 23.17533516 *** 23.64585384 ==
Treatment 43 2.16077686 " 3.17929981 1.63426416 ™ 2.15450146 "

Error 86 (44)* 2.4128524 3.0675108 1.7147239 1.7721626

CV (%) 20.45 23.07 16.24 16.47
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*and ™; are standing for significant differences at 0.1% probability level and no significant differences, respectively.

! Degree of freedom of error for Poa trivialis are shown in parenthesis.
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Table 9- Mean comparisons of control percent of density and dry matter of Poa trivialis and Triticum boeticum in tank mixed

and separate (by 24 h) application of herbicides and nutrients four weeks after spraying in the first year of the experiment

Poa tri. Poa tri. Triticum boe. density Triticum boe.

densi dry matter dry matter

Treatments (control pgcent) (con:tyol percent) (control percent) (cont)tfol percent)
Mixed  Separate Mixed Separate Mixed Separate Mixed  Separate

Atrazine (1 kg ha') £} Zn-EDTA (1 kg ha™) 73.84%" 66.52 2 73.48 % 69.36 % 69.59 %¢ 58.54 3¢ 71.61° 62.54%
Atrazine (1 kg ha) + Fe-EDTA (1 kg ha'®) 45.08% 89.352 37.11 % 90.89? 79.34%¢ 57.823¢ 84.852 58.08 %
Atrazine (1 kg ha) + Fertinox (3 kg ha) 62.09 ® 76.22 43.47% 79 643 78.88 3¢ 64.33 ¢ 79.87° 72.33%
Atrazine (1 kg ha’)  Trasorb (1 L ha'l) 62.6 % 74.96%  66.46%  7625%«  7734%c  g573%c 83942  §7.23%
Atrazine (1 kg ha') + Delfard (7 kg ha?) 58.27 81.332 39,45 3cd 85.03% 83.64 ¢ 67.14%¢ 83.66° 66.75%

Haloxyfop-r-methyl (1 L ha') + Zn-EDTA (Lkghal) ~58.7%  812°  66.47%« 83029  70.95%  7438% 7941  7356%
Haloxyfop-r-methyl (1 L hal) + Fe-EDTA (1 kg ha') ~ 55.34 % 77.132 56.9 20 78.57 @ 42,56 66.76 2 39.11% 69.76%
Haloxyfop-r-methyl (1 L ha*) + Fertinox (3 kg ha'*) 51.72® 86.462 59.93 abcd 88.42% 82.09 ¢ 66.35 ¢ 87.312 71.352
Haloxyfop-r-methyl (1 L ha*) + Trasorb (1 L ha') 36.87%®  8523%  52.73%«d  gg21d 69.3 8¢ 61.93%¢ 78252 6251
Haloxyfop-r-methyl (1 L hal) + Delfard (7 kg hal) 58.27 71.82 58.08%cd 72992 4024 5232 4454  5406%

Oxyfluorfen (2 L hal) + Zn-EDTA (1 kg ha?) 58.69 15.93° 52.34 8 17.299 72.16%¢ 48.88 ¢ 73.522 49.43%
Oxyfluorfen (2 L ha) + Fe-EDTA (1 kg ha?) 39.97%® 77.782 26.23bd 80.99 ¢ 64.89 ¢ 59.122%¢ 67.14® 63.1%
Oxyfluorfen (2 L hal) + Fertinox (3 kg hal) 77.452%  4859%  73.49%cd  5g Q3 59 3G%C 4943 6127%  53.75%
Oxyfluorfen (2 L ha) + Trasorb (1 L ha) 34.76 42.84% 18.06 49,162 65.42 ¢ 60.73 ¢ 67.65%® 65.42%®
Oxyfluorfen (2 L ha') + Delfard (7 kg ha) 47.05®  5401% 44759  6124®9  E558  g272%c  §7.23 657
Sethoxydim (3 L ha) £ Zn-EDTA (1 kg ha®) 52.25® 30.68% 48,5424 35,94 abed 84.13¢ 48.09 ¢ 84.12 49.37®
Sethoxydim (3 L ha') + Fe-EDTA (1 kg ha™) 62.3%® 60.94 2 625224 63,76 2 74.022¢ 38.55°¢ 78.022 21.66°
Sethoxydim (3 L ha™) + Fertinox (3 kg ha™) 57.58 ® 73.762 66.722d 76,28 2bcd 74.09 ¢ 59.64 3¢ 77.12% 43.15®
Sethoxydim (3 L ha™) + Trasorb (1 L ha™) 53.1% 59.87%  4506%  62.17%¢ 94572 94,57 a¢ 92.72 59.64®
Sethoxydim (3 L ha't) + Delfard (7 kg ha™%) 72.04% 286 73« 3034« ggogdc  7116%  9155° 6151
Atrazine (1 kg ha) 61.99 % 46,32 2bed 72.24%¢ 74.24%
Haloxyfop-r-methyl (1 L hat) 55.64 2 61.42 20cd 76.2520¢ 77.532
Oxyfluorfen (2 L ha) 53.28 ® 49,27 abcd 60.56 ¢ 62.01%
Sethoxydim (3 L hat) 44.23% 52.6 % 76.45 ¢ 77.22%

(0=70 SS1) Ll o o gme AU pie Sily wlie B> K JBlus 2934 5
ool (=) sl VE alold 4 93 T 6Bl 3,5 L g (+) 355 b piScile o35t J3b LU & ygods odlizul ,Sibles £ olei
* Means with at least one common letter are not significantly different (duncan a= 5%).
#The symbol * referes to whether tank mixed of herbicides and nutrients (+) or sprayed separately (-) by 24 h interval.
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Table 10- Mean of squares of flower number, flower fresh weight (square-root transformed) and 50-stigma dry weight in the
first year of the experiment
Mean of squares

SOV df Flower number (No. m?)  Flower fresh weight (g m?)  50-stigma dry weight (g)
Replication 2 3189.0998 " 101.6503943 *=* 0.00020062 "
Treatment 60 (5)! 44144792 === 3.9477736 *=* 0.00042284 "™

Error 120 (10) 1060.9382 0.7794103 0.00051543
CV (%) 23.95 12.77 14.68

s H3 Jxo il 5 uoyd oV Jlein ] o )3 )l me MR s ey I o *H
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*and ™; are standing for significant differences at 0.1% probability level and no significant differences, respectively.
! Degree of freedom of treatment and error for 50-stigma dry weight are shown in parenthesis.
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Table 11- Mean comparisons of saffron flower number (No. m?) and flower fresh weight (g m?) in different traetments in the
first year of the experiment

Flower number (No. m?) Flower fresh weight (g m?)

Treatments
Mixed Separate Mixed Separate

Atrazine (1 kg ha) + Zn-EDTA (1 kg ha%) 1175 121 ¢ 54.68° 49,72
Atrazine (1 kg ha™) + Fe-EDTA (1 kg ha®) 132.5%® 136.5® 47.972 56.02°
Atrazine (1 kg ha) £ Fertinox (3 kg ha®) 143 1672 53.29? 58.85%
Atrazine (1 kg ha*) + Trasorb (1 L ha) 1615 138 ® 61.4° 53.32
Atrazine (1 kg ha) + Delfard (7 kg ha®) 123 1245® 46.132 50.632
Haloxyfop-r-methyl (1 L ha) + Zn- kg ha?EDTA (1 kg ha) 174 % 1715® 64.03° 62.81°
Haloxyfop-r-methyl (1 L ha) + Fe-EDTA (1 kg ha®) 170 165.5%® 61.97°2 65.45°2
Haloxyfop-r-methyl (1 L ha) + Fertinox (3 kg ha®) 193 ® 1715® 71.82° 61.37°
Haloxyfop-r-methyl (1 L ha*) + Trasorb (1 L ha'') 1715%® 181% 70.252 64.552
Haloxyfop-r-methyl (1 L ha) + Delfard (7 kg ha'*) 135 1515® 51.62° 57.762
Oxyfluorfen (2 L ha') + Zn-EDTA (1 kg ha) 125 @ 1542 45212 56.42
Oxyfluorfen (2 L ha) + Fe-EDTA (1 kg ha) 1785 190% 62.78° 68.48°
Oxyfluorfen (2 L ha'*) + Fertinox (3 kg ha?) 1355 1692 53.22 63.93?
Oxyfluorfen (2 L ha?) + Trasorb (1 L ha) 19652 1312 74.52° 47,572
Oxyfluorfen (2 L ha?) + Delfard (7 kg ha) 1525 193 56.242 80.72
Sethoxydim (3 L ha') + Zn-EDTA (1 kg ha) 139® 130%® 52.68° 46.31°
Sethoxydim (3 L ha!) + Fe-EDTA (1 kg ha?) 156 * 126 63.27° 48.8*
Sethoxydim (3 L ha') + Fertinox (3 kg ha®) 1815% 1502 69.562 59.58°2
Sethoxydim (3 L ha') + Trasorb (1 L ha™) 1745%® 126.5® 64.72° 48.372
Sethoxydim (3 L ha™) + Delfard (7 kg ha®) 164.5%® 164.5%® 62.19% 65.3%
Bentazon (3 L ha') + Zn-EDTA (1 kg ha™) 153 ® 130.5%® 57.04% 51.1°
Bentazon (3 L ha) + Fe-EDTA (1 kg ha) 164 130%® 62.39% 50.972
Bentazon (3 L ha) * Fertinox (3 kg ha) 178% 1442 63.532 56.332
Bentazon (3 L ha) + Trasorb (1 L ha) 139® 1455%® 51.57* 55.952
Bentazon (3 L ha) + Delfard (7 kg ha) 1265 139% 48.712 48.022

Atrazine (1 kg ha™) 174 63.532

Haloxyfop-r-methyl (1 L hal) 1433 54.622

Oxyfluorfen (2 L ha't) 148.25 ® 55.342

Sethoxydim (3 L ha) 176 % 66.39°

Bentazon (3 L ha!) 1455 ® 54.732

Zn-EDTA (1 kg hal) 47.75¢ 18.32°

Fe-EDTA (1 kg ha') 56.25 26.62°

Fertinox (3 kg ha'®) 56.5 21.62°

Trasob (1 L ha) 45,54 17.01°

Delfard (7 kg ha™) 54.25 ™ 21.65°

No herbicide - No nutrient 43.25¢ 14.83°

(070 5SSl) Wil oo o dme BB pae Kby aliie By G JBlis dgng
* Means with at least one common letter are not significantly different (duncan a= 5%).
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Table 12- Mean of squares of control percent of density and dry matter of Poa trivialis and Triticum boeticum (square root
transformed) 4 weeks after spraying in the second year of the experiment

SOV df _ _ _ Mean of squares _ _

T Poa tri. density Poa tri. dry matter Triticum boe. density Triticum boe. dry matter
Replication 2 0.30139146 ~ 0.28401148 ™ 5.65017238 " 8.44617945 ™
Treatment 43 0.04103167 ™ 0.04004296 ™ 1.81159027 ™ 2.18562959 ™

Error 86 (56)’ 0.07603738 0.06678053 3.3297057 3.0428705
CV (%) 16.66 15.61 22.26 22.61
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**and": are standing for significant differences at 0.1% probability level and no significant differences, respectively.
! Degree of freedom of error for Poa trivialis is shown in parenthesis.
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Table 13- Mean comparisons of control percent of density and dry matter of Poa trivialis and Triticum boeticum in tank
mixed and separate (by 24 h) application of herbicides and nutrients four weeks after spraying in the second year of the

experiment
Poa tri. Poa tri. Triticum boe. densit Triticum boe.
Treatment density dry matter (control e'rcent) Yy dry matter
eatments (control percent) (control percent) P (control percent)
Mixed Separate  Mixed Separate Mixed Separate Mixed  Separate

Atrazine (1 kg ha') £ Zn-EDTA (1 kg ha®) 60.64 642 60.72 % 63.77%® 51.812 81572 45392 82.712
Atrazine (1 kg ha) + Fe-EDTA (1 kg ha'®) 54.94° 31.38%° 55.1%® 49.33® 32.98% 582 35.56 2 31.38%
Atrazine (1 kg ha) * Fertinox (3 kg ha™) 65.222 51.48°2 65.42%® 5165 41332 54.022 39.75¢2 56.87 2
Atrazine (1 kg ha®) + Trasorb (1 L hat) 22572 25.162 22.85% 25.51%® 45.64 2 60.46 2 51.182 62.79 2
Atrazine (1 kg ha') * Delfard (7 kg ha!) 26.8° 42692  18.85% 4244 28.302 59.40 2 31.25% 6193

Haloxyfop-r-methyl (1 L hal) + Zn-EDTA (Lkghal) 34192  46.992  3473®  4702%  g522° 87432  57.67°  88.22°
Haloxyfop-r-methyl (1 L ha!) + Fe-EDTA (Lkgha')  53.07@ 49282  5332%  49.32% 43362 4198°  36.63*  4562°
Haloxyfop-r-methyl (1 L hal) + Fertinox (3kg hal) ~ 38.882  5427°  3941%  524%  5021° 46.07%  5226°  47.1%
Haloxyfop-r-methyl (1 L ha!) + Trasorb (L L hal) ~ 48.79® 23992  49.14%®  2404% 76022 67.12°  77.45%  69.18°
Haloxyfop-r-methyl (1 L ha!) + Delfard (7 kg ha) ~ 36.02° 42222  63.04%  4215%® 3328 82042  36.02°  79.92°

Oxyfluorfen (2 L ha) + Zn-EDTA (1 kg ha) 66.42 2 69.87 2 66.84 2 69.64 2 72.16? 50.59 2 82.492 54.74 2
Oxyfluorfen (2 L ha) + Fe-EDTA (1 kg ha) 52.312 25392 25.76 25.39 ® 48.66 2 86.46 ° 52.312 87.26°
Oxyfluorfen (2 L ha™) + Fertinox (3 kg ha*) 25492 56.922 23.93% 57.90 % 56.112 17.312 58.82 22512
Oxyfluorfen (2 L ha) + Trasorb (1 L ha™) 13.692 47582 14° 46.59 ® 77.062 50.86 * 77.82% 52.992
Oxyfluorfen (2 L ha) + Delfard (7 kg ha®) 51.05% 68.212 54.1%® 65.112 90.94 2 35.46° 91.252 39.422
Sethoxydim (3 L ha) + Zn-EDTA (1 kg ha™) 44312 61212 4481% 61.19%® 81.23% 76.552 73.26° 77972
Sethoxydim (3 L ha™') + Fe-EDTA (1 kg ha) 65.84 2 48.94 2 66.27 2 49.05 % 61.72 80.44 2 68.172 81.62°
Sethoxydim (3 L ha) + Fertinox (3 kg ha™) 502 53.042 50.40 52.39 ® 45.89* 78.482 48.12%2 43.05%°
Sethoxydim (3 L ha™) + Trasorb (1 L ha) 67.38° 20.012 66.18 2 19.64 76.56 2 76.312 77.48° 77972
Sethoxydim (3 L ha) + Delfard (7 kg ha™) 46.68° 62.542 47.09 62.14 ® 82.19° 58.88 2 82.782 61.242
Atrazine (1 kg ha™) 16.652 17.47 % 68.69 2 91912
Haloxyfop-r-methyl (1 L ha™) 39.732 40.11%® 58.44 2 60.832
Oxyfluorfen (2 L ha) 57.43° 57.47%® 58.54 2 58.26 2
Sethoxydim (3 L hal) 52.19° 53.29 53.052 50.382
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* Means with at least one common letter are not significantly different (duncan a= 5%).
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Table 14- Mean of squares of flower number, flower fresh weight and 50-stigma dry weight in the second year of the
experiment

S.0V df

Mean of squares

Flower number (No. m?)

Flower fresh weight (g m?)

50-Stigma dry weight (g)

Replication 2 3244.8936 ™

4586.95923 #** 0.00020062 "

Treatment 60 (5)! 5559.1315 *** 560.13007 *** 0.00053395 "
Error 120 (10) 593.6948 72.29739 0.00058951
CV (%) 17.31 19.14 15.15
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*and ™: are standing for significant differences at 0.1% probability level and no significant differences, respectively.

! Degree of freedom of treatment and error for 50-stigma dry weight are shown in parenthesis.
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Table 15- Mean comparisons of saffron flower number (No. m?) and flower fresh weight (g m?) in the second year of the

experiment
Flower number (No. m2) Flower fresh weight (g m?)
Treatments
Mixed Separate Mixed Separate
Atrazine (1 kg ha?) + Zn-EDTA (1 kg ha) 1745 151 46.47¢ 47912
Atrazine (1 kg hat) £+ Fe-EDTA (1 kg ha®) 14652 140 47972 44362
Atrazine (1 kg ha't) + Fertinox (3 kg ha®) 1692 1782 54.212 56.29 2
Atrazine (1 kg hal) + Trasorb (1 L hat) 14152 136.52 42,652 43.282
Atrazine (1 kg ha') + Delfard (7 kg ha'l) 159.52 1552 46.972 46.97 @
Haloxyfop-r-methyl (1 L hal) + Zn-EDTA (L kg hal) 1792 181° 55.9°2 56.63
Haloxyfop-r-methyl (1 L ha') + Fe-EDTA (1 kg ha't) 1872 1882 59.26 2 59.08 @
Haloxyfop-r-methyl (1 L ha') + Fertinox (3 kg ha'®) 187.52 18152 58.332 61.692
Haloxyfop-r-methyl (1 L ha') + Trasorb (1 L ha'?) 13752 18452 70.252 582

Haloxyfop-r-methyl (1 L ha') + Delfard (7 kg hat) 17552 1542 55.732 4898
Oxyfluorfen (2 L ha'?) + Zn-EDTA (1 kg ha) 18352 1712 58.29 2 53.942
Oxyfluorfen (2 L hal) + Fe-EDTA (1 kg ha) 18352 17258 57.44% 54.49 %
Oxyfluorfen (2 L hal) + Fertinox (3 kg ha't) 133% 17052 42.71¢ 53.862
Oxyfluorfen (2 L hal) + Trasorb (1 L hal) 1822 1682 61.16 2 53.92
Oxyfluorfen (2 L hat) + Delfard (7 kg hal) 17352 13752 55.12 44,152
Sethoxydim (3 L hal) + Zn-EDTA (1 kg ha) 1802 1405 2 57.17¢@ 40.342
Sethoxydim (3 L hal) + Fe-EDTA (1 kg ha'l) 1322 152,52 42.392 47.76 2
Sethoxydim (3 L hal) + Fertinox (3 kg ha) 1783 1508 56.39 2 47.6°
Sethoxydim (3 L ha'?) + Trasorb (1 L ha't) 18352 138.52 57.742 44462
Sethoxydim (3 L ha) + Delfard (7 kg ha't) 1452 1402 43.78 2 44,962
Bentazon (3 L hal) + Zn-EDTA (1 kg ha) 14252 1412 42972 44,622
Bentazon (3 L hal) + Fe-EDTA (1 kg ha) 14752 166.5 2 44792 52.852
Bentazon (3 L ha') + Fertinox (3 kg hal) 1552 1432 46.97 @ 4598
Bentazon (3 L hal) + Trasorb (1 L hal) 1462 15452 44.09 @ 49,582
Bentazon (3 L ha!) + Delfard (7 kg ha't) 1342 1548 43.0232 46.65 2

Atrazine (1 kg ha't) 1752 55.12

Haloxyfop-r-methyl (1 L ha't) 148.252 47.26 ¢

Oxyfluorfen (2 L ha) 176.252 55.85¢

Sethoxydim (3 L ha®) 184.252 58.09 2

Bentazon (3 L hal) 157.752 50.22 @

Zn-EDTA (1 kg ha'®) 38.25b 12.22b

Fe-EDTA (1 kg hal) 40.75" 12.78°

Fertinox (3 kg hat) 37.25b 12.05°

Trasob (1 L hal) 39.75°P 12,92

Delfard (7 kg ha%) 3355 10.69 °

No herbicide - No nutrient 50b 15.3b

070 5SS1) Wil o o dme B pae Kby alie By G B> dgng %
* Means with at least one common letter are not significantly different (duncan a= 5%).
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Table 16- Mean of squares of control percent of density and dry matter of Poa trivialis (log-transformed) four weeks after
spraying in the third year of the experiment
Mean of squares
SOV df Poa tri. density  Poa tri. dry matter
Replication 2  0.07079266 ** 0.09548450 **

Treatment 43  0.09813764 *** 0.09402304 **
Error 86 0.07176133 0.08784979
CV (%) 16.73 18.56
WAk dopd Vg doyd o/ Jlain] e (3 o dme ST (o gy g *HE
and ™: are standing for significant differences at 0.1% and 1% probability level, respectively.
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Table 17- Mean comparisons of control percent of density and dry matter of Poa trivialis in tank mixed and separate (by 24
h) application of herbicides and nutrients four weeks after spraying in the third year of the experiment

Poa tri. density Poa tri. dry matter

Treatments (control percent) (control percent)
Mixed Separate  Mixed Separate

Atrazine (1 kg hal) £ Zn-EDTA (1 kg ha'®) 50.52 3% 26.453c 5048 2197t
Atrazine (1 kg ha) + Fe-EDTA (1 kg ha'%) 4717% 5833  4643%c 5753
Atrazine (1 kg ha) + Fertinox (3 kg ha'?) 73.84% 59.4%® 71.73a 51.23 3¢
Atrazine (1 kg hal) + Trasorb (1 L ha!) 39.71%¢ 51338 38843 3571 3¢
Atrazine (1 kg ha*) + Delfard (7 kg ha%) 36.38% 59563  35453c 61,71 3¢

Haloxyfop-r-methyl (1 L ha') + Zn-EDTA (1 kg hal) 61.82% 4556  60.07 % 47.22%c
Haloxyfop-r-methyl (1 L ha'!) + Fe-EDTA (1 kg hal) 50.69%  64.61% 47.84%c §7.16
Haloxyfop-r-methyl (1 L ha'l) + Fertinox (3 kg hal) 54223  31.342c 56,01c 3423 ac
Haloxyfop-r-methyl (1 L ha) + Trasorb (1 L hal)  5252.%  14.11°¢ 51.69%  20.47°¢
Haloxyfop-r-methyl (1 L ha) + Delfard (7 kg hal) ~ 6251%  4954% 65013 48.64 ¢

Oxyfluorfen (2 L hal) + Zn-EDTA (1 kg ha'?) 52493 20373  52343c 3115%
Oxyfluorfen (2 L hal) + Fe-EDTA (1 kg ha'?) 32533 26.973c 282pdc 3217 abc
Oxyfluorfen (2 L hal) + Fertinox (3 kg ha't) 4152%  3377% 39.153%c 38.19 3
Oxyfluorfen (2 L ha) + Trasorb (1 L ha®) 53.872  10.99%c 5099 1775
Oxyfluorfen (2 L ha) + Delfard (7 kg hal) 28.84%® 3227  264%c 3745
Sethoxydim (3 L ha'l) + Zn-EDTA (1 kg ha'l) 39.487%¢ 30902  40.84%¢  33.44 ¢
Sethoxydim (3 L ha?) + Fe-EDTA (1 kg ha™)) 24.16°%c 3325ac 3gg3ac 3578 e
Sethoxydim (3 L hal) + Fertinox (3 kg hal) 64.71%®  56.21%  63.48% 58,08 3¢
Sethoxydim (3 L ha'l) + Trasorb (1 L ha™t) 62.06%0 4232  §0.12c 4479
Sethoxydim (3 L ha'?) + Delfard (7 kg ha'%) 31.20%®  4129% 3545%¢ 4547 @
Atrazine (1 kg ha'®) 43.42%® 43.43 ¢
Haloxyfop-r-methyl (1 L ha') 50.06 50.24 2be
Oxyfluorfen (2 L ha'l) 22.24 be 23.96 @©
Sethoxydim (3 L hal) 25.16 @ 27.30 @
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* Means with at least one common letter are not significantly different (duncan a= 5%).
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Table 18- Mean of squares of flower number, flower fresh weight and 50-stigma dry weight in the third year of the
experiment
Mean of squares

SOV df Flower number (No. m?)  Flower fresh weight (g m?) 50-Stigma dry weight (g)
Replication 2 986.87174 * 188.481364 ** 0.00006173
Treatment 60 (5) 881.88148 *** 159.6233 === 0.00060802 "

Error 120 (10) 172.71104 31.07714 0.00056173
CV (%) 18.98 18.91 14.62
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, 7, “and": are standing for significant differences at 0.1%,1%, 5% probability level and no significant differences, respectively.

! Degree of freedom of treatment and error for 50-stigma dry weight are shown in parenthesis.
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Table 19- Mean comparisons of saffron flower number (No. m?) and flower fresh weight (g m?) in the third year of the

experiment
Treatments Flower number (No. m?) Flower fresh weight (g m)
Mixed Separate Mixed Separate
Atrazine (1 kg ha) + Zn-EDTA (1 kg hat) 57.67 > 74.5%® 24.56 31.23%
Atrazine (1 kg ha') + Fe-EDTA (1 kg ha) 68 ® 82 29.22® 34.31%
Atrazine (1 kg ha®)  Fertinox (3 kg ha) 78.5%® 81 33.74® 33.85%®
Atrazine (1 kg ha*) + Trasorb (1 L ha?) 83 84.5%® 3579 ® 37.12%®
Atrazine (1 kg ha) + Delfard (7 kg ha™) 77%® 79.5% 33.31%® 33.33%
Haloxyfop-r-methyl (1 L ha®) £ Zn-EDTA (1 kg ha?) 90.5° 78 % 39.18° 32.67%
Haloxyfop-r-methyl (1 L ha™) + Fe-EDTA (1 kg ha®) 89.5° 74 38.44° 31.05 %
Haloxyfop-r-methyl (1 L ha*) + Fertinox (3 kg ha™) 73%® 84 ® 3179%® 35.49®
Haloxyfop-r-methyl (1 L ha*) + Trasorb (1 L ha'®) 60.5 % 85.5 % 26.12%® 35.98 ®
Haloxyfop-r-methyl (1 L ha™) + Delfard (7 kg ha'®) 75.5%® 73.5%® 329%® 30.95
Oxyfluorfen (2 L ha') + Zn-EDTA (1 kg ha) 71® 71® 2830%® 29.84®
Oxyfluorfen (2 L ha?) + Fe-EDTA (1 kg ha™) 8g 88.5%® 38.022 3711
Oxyfluorfen (2 L ha'*) + Fertinox (3 kg ha?) 68 76 ® 29.4® 3192
Oxyfluorfen (2 L ha?) + Trasorb (1 L hal) 86 * 84.5® 36.94 % 35.59 @
Oxyfluorfen (2 L ha) + Delfard (7 kg ha'®) g2 835 35.49 35.05%
Sethoxydim (3 L ha') + Zn-EDTA (1 kg ha) 65.5 79 28.35% 33.14%
Sethoxydim (3 L ha) + Fe-EDTA (1 kg ha™) 815 725 35.24 % 30.29
Sethoxydim (3 L ha'?) + Fertinox (3 kg ha?) 86.5% 82® 37.39%® 34.48®
Sethoxydim (3 L ha®) + Trasorb (1 L ha?) 70.5% 78® 3059 ® 3287
Sethoxydim (3 L ha) + Delfard (7 kg ha) 64 % 78 27.74® 32.77®
Bentazon (3 L ha!) + Zn-EDTA (1 kg ha') 715 80.5® 30.91% 33.86
Bentazon (3 L ha') + Fe-EDTA (1 kg hal) 82® 78.5%® 35.61% 33®
Bentazon (3 L ha*)  Fertinox (3 kg ha) 61.5 85.5%® 26.55 * 35.99 *
Bentazon (3 L ha?) + Trasorb (1 L ha) 72.5%® 74 31.38® 31.03%
Bentazon (3 L ha) + Delfard (7 kg ha) 775 70.5% 33.49® 29.72%
Atrazine (1 kg ha™) 775 33%®
Haloxyfop-r-methyl (1 L ha') 83® 3527 %®
Oxyfluorfen (2 L ha't) 80.25* 34.12%®
Sethoxydim (3 L hat) 73%® 31.06 ®
Bentazon (3 L ha) 75 31.85%
Zn-EDTA (1 kg ha'?) 33.254 141
Fe-EDTA (1 kg ha') 30.5¢ 13¢
Fertinox (3 kg ha?) 25.25 ¢ 10.71¢
Trasob (1 L ha) 28 ¢ 12.03¢
Delfard (7 kg ha) 26.75¢ 11.42¢
No herbicide - No nutrient 3054 13.01¢
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* Means with at least one common letter are not significantly different (duncan a= 5%).
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Figure 1- Effect of three years application of sethoxydim (Nabu-S® 12.5 % EC, 3 L ha), top row; oxyflourfen (Goal® 24%
EC, 2 L ha'), middle row; and bentazon (Basagran®48% SL, 3 L ha), down row, on visual damage of saffron corms (left
column: whole plants, middle column: intact corms and right column: cross section of the corms)
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Hand weeding control
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Figure 2- Effect of three years application of haloxyfop-r-methyl (Gallan super® 10.8 % 1 L ha), top row; atrazine

(Gezaprim® 80% WP, 1 kg ha), middle row; and hand weeding control, down row, on visual damage of saffron corms (left
column: whole plants, middle column: intact corms and right column: cross section of the corms)
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