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Technological modeling and thermal-light requirements of wild rye and wild oat seeds: New strategies in timed
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Abstract

The use of cumulative temperature or growing degree days to estimate the plant growth and development period has been emphasized. This
research investigated the life cycles of Wild Rye (Secale cereale L.) and Wild Oat (Avena fatua L.) using agro-climatic indices. The experiment was
conducted as a factorial arrangement in a randomized complete block design (RCBD) with 4 replications at the University of Mohaghegh Ardabili.
Wild Rye required 2860 growing degree days (GDD) to complete its life cycle from planting to seed ripening, whereas Wild Oat completed its growth
cycle with a significantly lower requirement of 2684 GDD, indicating a shorter growth period. Regarding light-related indices, Wild Rye
accumulated higher heliothermal units (e.g., 28,634 units at the ripening stage) throughout all growth stages, highlighting its greater dependence on
solar radiation. Consequently, due to its higher thermal and light requirements, slower development rate, and longer life cycle, Wild Rye is more
vulnerable to control measures during its early growth stages (such as tillering and heading). In contrast, Wild Oat, with its faster growth rate, necessitates
earlier intervention and control measures. These distinct phenological and physiological differences enable targeted and timely management strategies,
such as selecting the optimal wheat planting date (e.g., delayed planting in temperate regions), to effectively reduce competitive interference from these
two weed species.
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Tablel- PhysicochemicalSomesoil characteristics of the test site soilat different experimental locations

. K P Organic carbon EC
Soil texture (mg.ke™) (mg.kg™) (%) (dS.m™) pH
Sandy loam 298 14.77 0.84 1.43 7.68
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Figure 1- The required cumulative growth degree-day for wild rye
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Figure 2- The required cumulative growth degree-day for wild oats
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Table 2- ANOVA (mean squares) of phenological stages of wild rye and wild oats (based on day after planting)

Mean squares

Source of variation df Emergence Tillering Heading Flowering Seed ripening
Replication 3 0.05ns 0.16ns 0.39ns 0.12ns 0.34ns
Species 1 0.01ns 1928%* 2474%* 1737%* 1060**
Error 3 0.06 0.25 0.2 0.15 0.2
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C.V (%) 32 1.36 0.18 0.44 03
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s ** and *: non-significant, significant at p<0.0! and p<0.05, respectively
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Table 3- ANOVA (mean squares) of phenological stages of wild rye and wild oat (based on growth degree day)

Mean squares

Source of variation df — . " P
Emergence Tillering Heading Flowering Seed ripening
Replication 3 23.8ns 160.8ns 176.5ns 55.4ns 232ns
Species 1 4925%* 1099644** 667012%* 404550%* 16952%*
Error 3 31.3 33 9.8 70 78
C.V (%) - 5.4 0.9 0.2 0.5 0.32

## NS
4

o3 0 5N Jw}lcEMJJ(_SJ\JJ:MLd)‘)J;M f”‘?‘:‘:'f?“:'*ﬁ

s ** and *: non-significant, significant at p<0.0! and p<0.05, respectively
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Table 4- Mean comparison for the Course length (day after planting) and the Growth degree day of the phenological
stages of wild rye and wild oats

Soeet Emergence Tillering Heading Flowering Seed ripening
pecles DAY GDD DAY GDD DAY GDD DAY  GDD DAY GDD
Wild Rye 7.3a 127a 52.6a 996a 100.6a 2006a 101.8a 2030a 140.5a 2860a
Wild Oats 7.3a 77.5b 21.5b 254b 65.5b 1429b 72.4b 1580b 117.5b 2684b
LSD 0.53 12.6 1.13 12.9 0.3 7 0.87 18.8 0.33 19.9

(LSD P <0.05) J\j)\v\;d)\:d@“_é)tslw);@JLA;>IC\4..~)>“SJ;:@Q}J> Gols Gl Sls U2 a5

In each column, means followed are not significantly different, (LSD P < 0.05)
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Figure 3- Growth degree day required by different phenological stages of wild rye and wild oat
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Table 1- Photo thermal index (PTI) and helio thermal index during the phenological stages of wild rye and wild oats

Soeci Emergence Tillering Heading Flowering Seed ripening
pecles PTI HTU PTI HTU PTI HTU PTI HTU PTI HTU
Wild Rye 17.41 965.8 18.92 78.53 19.94 18949 19.97 19217 20.35 28634
Wild Oats 10.61 567.5 11.79 3452.4 21.84 11887 21.90 13602 22.84 26471

(LSD P <0.05) W lu sols sme G| s s g Jlonl o 53 oS i By (551 L Sls Osmw a2
In each column, means followed are not significantly different, (LSD P < 0.05).
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