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ABSTRACT

To evaluate the comparative phenology of wheat and Lepyrodiclis (Lepyrodiclis holosteoidesFenzl.)
growth stages and to determine the best phenological stage for some recommended post-emergence
herbicide applications as well as their efficacy on Lepyrodiclis controll, this study was conducted
during 2014 — 2015 in the fields of Animal Science Research Institute, Karaj. In the first experiment,
comparative phenology between wheat and Lepyrodiclis was determined based on growing degree-
days. Results showed that Lepyrodiclis completed its life cycle, from the seedling stage to the end of
ripening, during 202 days, by achieving 2673 GDD and its developmental stages were fully adapted to
the developmental stages of wheat. The second study was a split plot experiment carried out in
randomized complete block design. Treatments were herbicide application time (two different wheat
phenological stages; 2nd and 5th stages of Feekes scale) as main plot and application recommended
doses of some broadleaved and dual purpose herbicides for wheat farms as sub plot Results showed
that application of bromoxynil suppressed Lepyrodiclis effectively and reduced more than 90% of
the density and biomass of the weed. Due to its decisive controlling effects, it was the best treatment
between all applied herbicides. Although the use of herbicides at 5th stage of the Feekes scale
increased the yield of wheat, but because of the mechanism of action of bromoxynil and according to
phonological stage of Lepyrodiclis, application of bromoxynil in stage two of Feekes lead to favorable
control of Lepyrodiclis in wheat fields.

Keywords: Bromoxynil, Feekes scale, growing degree- days (GDD), wheat development
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'- The Feekes scale for Cereal growth stages
- BBCH officially stands for

""Biologische Bundesanstalt, Bundessortenam
t und CHemische Industrie*. The
abbreviation of the scale is also said to
unofficially represent the four companies
that initially sponsored its

development; Bayer, BASF, Ciba-

Geigy and Hoechst
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Table 1. Amount and application time of chemical fertilizersin the field
N at 1° stage of N at 4t stage of N at7™ stage of . A
Feekes scale (kg Feekes scale (kg Feekes scale (kg Pat ﬁg_l\'\;'?g time K atr?;)_\ll\)n(nlg time
ha't) ha't) ha't) 9 g
100 150
Fertilization 50 (urea) 50 (urea) 50 (urea) (triple super Potassium sulfate
phosphate)
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Table 2. Lepyrodiclis holosteoides phenological stages and its developmental duration based on cumulative GDD

Phenological stages date Duration of stage (day) GDD
o The beginning of the stage Dec 1. 2014 68
germination and emergence 92
End of the stage Mar 2. 2015 842
i i 3\
formation of secondary splits of Jan 29. 2015 7 503
shoots
Budding The beginning of the Apr 1. 2015 62 1317
> stage
flowering and pollinating Apr 15. 2015 69 1385
Fruit production May 27. 2015 25 2070
) The beginning of the stage Jun 10. 2015 2395
fruit ripening and seed releasing 11
End of the stage Jun. 21. 2015 2673

Due to the multiple flashes of seeds of Lepyrodiclis, most of phenological stages were overlapped.
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Table 3. wheat growth stages based on Feekes scale and cumulative GDD

Beginning of

Stage Description date stage (days ISDtL;raetl(zlr; O)f GDD
after planting) g Y
Tillering
One leaf Dec 15. 2014 19 141
1 Tow leaf Jan 1. 2015 36 29 243
Three leaf Jan 13. 2015 48 327
2 Beginning of tillering; main shoot and one tiller Jan 20. 2015 55 20 387
3 Tillers formation Feb 9. 2015 75 22 558
4 Beginning of the erecjuor? of the pseudo-stem; leaf Mar 3. 2015 97 1 747
sheaths beginning to lengthen.
5 Pseudo-stem (formed by sheaths of leaves) strongly Mar 14. 2015 108 2 874
Stem Extension
6 First node of stem visible at base of shoot. Mar 20. 2015 114 7 936
7 Second node of stem formed; next-to-last leaf just Mar 27. 2015 121 14 999
8 Flag leaf (last leaf) visible but still rolled up; ear Apr 10. 2015 135 5 1177
9 Ligule of flag leaf just visible. Apr 15. 2015 140 8 1235
10 Sheath of flag leaf completely grown out; ear swollen Apr 23. 2015 148 4 1333
but not yet visible.
Heading
10.1 First spikelet of head just visible. Apr 27. 2015 152 2 1381
10.2 One-quarter of heading process completed. Apr 29. 2015 154 4 1404
10.3 Half of heading process completed. May 1. 2015 156 2 1434
104 Three-quarters of heading process completed. May 3. 2015 158 2 1463
105 All heads out of sheath. May 5. 2015 160 2 1491
Flowering
10.51 Beginning of flowering. May 7. 2015 162 2 1515
10.52 Flowering complete to top of head. May 12. 2015 167 5 1589
10.53 Flowering completed at base of head. May 15. 2015 170 3 1638
10.54 Flowering completed; kernel watery ripe. May 18. 2015 173 3 1681
Ripening
111 Milky ripe. May 21. 2015 176 3 1733
11.2 Mealy ripe; contents of kernel soft but dry. Soft dough. May 31. 2015 186 10 1917
11.3 Kernel hard (difficult to divide with thumbnail). Jun 11. 2015 197 11 2164
11.4 Ripe for cutting. Straw dead. Jun 21. 2015 207 10 2397
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Table 4. Analysis of variance of the effect of herbicide treatments and spraying time on the visual assessment of damage to

Lepyrodiclis biomass based on EWRC method, Lepyrodiclis density and biomass reduction percentage, and wheat biological
and grain yields percentage and harvest index

Mean squares

\S/gl:i;(:t?oonf df pr_\ytotoxicity Lep_yrodiclis Lepyrodiclis bi\(l)\:gs'iactal V\_/hee}t Harvest
rating (EWRC) biomass density vield grain yield Index
Block 3 0.9 3.7 2.2 76.3 476.8 610.1

prayie g 0.005 ™ 152 33" 3151 ™ 86341% 11883 ™
Errora 3 0.7 2.4 9.4 489.5 268.8 548.2

Herf’;ides 7 788 * 444+ 207+ 2311 1631.8* 7948
AxB 7 39* 146> 54" 420.2"™ 11779 ™ 465 ™
Errorb 42 1.03 31 3.2 293.8 615 406.2
CV (%) - 16.6 26.7 23.6 158 215 18.3

* and ns indicate significant at 5%probability andnon significant
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Table 5. Mean comparison of Lepyrodiclis controlling (phytotoxicity rating based on EWRC) and Lepyrodiclis biomass
reduction in response to herbicides application at different spraying time

=% - '
= o 1 = S c ' S -
€ T & 83 TX gE 3s5.: 3. ¢ S5 &5«
g ¥ 295¢L ¥Q 28 222, 2a £g& 52
= £ §35° £2 Z50 2328, 99 Z38 §°B
¢ S 9§ £©¢ o8 =S, B8Ed == s § 2F
F o 3 2% o858 [F£2E3 o e F £
Spraying Time
2 _ 2"stage of Feekesscale 953  67.5° 88.8°2 752 113° 225° 213P 1.3°
L;’ o0
o £
282
2 <= b5"stageof Feekesscale 81.3% 7752 70®  813° 263" 388° 38° 13°¢
o
% 3 2" stage of Feekesscale 9342 70.36%® 8022 69.7% 4662 1059 441" 252
RS
g3
?, E 5" stage of Feekesscale 89.1° 87.9% 82.1% 645%™ 196° 408™ 39¢ 128¢
1o

Means with the same letters in the same columns are not significantly different at 0.05 probability level according to FLSD
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Table 6. Mean comparison of the effect of herbicides treatments on Lepyrodiclis density and biomass reduction and wheat
biological and grain yields and harvest index

phytotgxmlty Lepyrodiclis Lepyrodiclis Wheat Wheat grain Harvest
Treatments rating ; . . I .
(EWRC) biomass density biologic yield yield Index
Bromoxynil 87.3° 91.2° 933° 11592 130 39
Mecoprop-p plus a ab a a a a
Dichlorprop-p plus MCPA 794 9.1 795 108.7 137.3 43.1
Bromoxynil plus MCPA 79.42 81.2% 81.92 1162 120.6 * 36.4 %
Triasulfuron plus Dicamba 78.12 85.1 % 66.2 3¢ 110.92 118.6 3cd 402
Metsulfuron-methyl plus
lodosulfuron-methyl-sodium 18.8°¢ 42,1 70.4 % 108.82 109.5 b 35
plus Diflufenican
2,4-D plus MCPA 306° 25.7 % 44,1 bed 1054 % 94.6¢ 31.4°
Triasulfuron plus Terbutryn 125¢ 24 44,4 102.42 112.7 3cd 38.6 2
Tribenuron-methyl 1.3° 19¢ 31¢ 100.12 101.6 358

Means with the same letters in the same columns are not significantly different at 0.05 probability level according to FLSD
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Table 7. Mean comparisons of the effect of spraying time on Lepyrodiclis density and biomass reduction and wheat biological
and grain yields and harvest index

phytotoxicity Lepyrodiclis Lepyrodiclis bi\(,)\:ge?gal W:;ﬁt Harvest
rating (EWRC) biomass density yieglld %/ield Index
0, 0, 0, 0,
(%) (%) (%) (%) (%) (%)

2" stage of

) Feekes 46.32 56.52 66.52 101.22 104.4° 106.8 2

Spraying scale
Time th
5" stage of 475° 46.7° 592 11552 127.1° 11352

feekes scale

Means with the same letters in the same columns are not significantly different at 0.05 probability level according to FLSD
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