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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 1..) 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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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
C.V (%) 3.2 1.36 0.18 0.44 0.3

ms, ™ and ™ non-significant, significant at p<0.07 and p<0.05, respectively .o,s 6 5\ Jl>| Tl 03 Gl e (Ul e ple 5 4 T TR
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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 f 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 3 313 33 9.8 70 78
C.V (%) - 5.4 0.9 0.2 05 0.32

ns

ho52 0 5 el sl 3 ()l ne cSol e s S T s
and *: non-significant, significant at p<0.01 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

Speci Emergence Tillering Heading Flowering Seed ripening
pectes 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 254h 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) &,k Sols pne Bl M,;@leclm); S e Gy (513 S Sl O 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 5. Photo thermal index (PTI) and helio thermal index during the phenological stages of wild rye and wild oats

. Emergence Tillering Heading Flowering Seed ripening
Species
PTI HTU PTI HTU PTI HTU PTI HTU PTI HTU
Wild rye 17.41 965.8 18.92 7853 19.94 18949 19.97 19217 2035 28634
Wild oats 10.61 567.5 11.79 34524 21.84 11887 21.90 13602 22.84 26471

(LSD P <0.05) & lx Sols sme Sl Ao s &= Jlez| C]a.w 03 S jrde Gy gl sl Sl Ot A s

In each column, means followed are not significantly different, (LSD P < 0.05).



Copde 53 cp g A, Kal, 1 ey Bl 5 iy Slaslr bl og - ol sl s 3P Hledas W0, Ker 5 e \YY

31 bt gl bl 53 5 350 5l (S5 4 035 JulS
Lo dalgs walS ol dsams 4 Ol Olast Ol
Ol ol Su e 53 0518 5 aslis cpl plulis
Slawgss Rals 5 ey pde flyl s 3 3k - U
Gl oo 5 015 0 (625055 (i 2500 o A 55
s o8 okl 53 i el LS 5 amsls
) el

o35, onl el dsb 5o &S Jlise elad Sl s
sl isn 5 Lex)l OLKGs ohsa Ll S (gL |
oSl a5 (53,5L0S 0aSls AT Calises

.{i)bb@b).’é}ﬁd“ﬁ})\@u

References

ACHARYA, J., MOORMAN, T.B., KASPAR, T.C,,

LENSSEN, AMW., GAILANS, S. and
ROBERTSON, A.E. 2022. Effect of planting
into a green winter cereal rye cover crop on
growth and development, seedling disease, and
yield of corn. Plant Disease, 106: 114-120.
https://doi.org/10.1094/PDIS-04-21-0836-RE

AHMADI, A., ZAAFARIAN, F., REZVANY, M. and

MANSOORI, 1. 2023. Determination of
cardinal temperature and phenology stages of
two species of Xanthium spinosum and
Xanthium strumarium (X) based on the degree
of day growth. Production and processing of

agricultural and horticultural products, 13(4):

17-33. (In Persian).
https://doi.org/10.47176/jcpp.13.4.34444
AHMADI, M., MOHAMMADDOST-

CHAMANABAD, H.R., FARZANEH, S. and

ASGHARI, A. 2024. Evaluation of

AHMADI, M.,

AHMADI, M.,

& St
SAs Sl s 65 G oh Ol m
(b (Siamy e 53 Gl sy 5e glacile
53 5 (S 51 e S50 e ) oL Odeny 5 28
g 13 gme (L) s e ) Gl J e oS
Sl ey DUy i laslr acile 5 0
sy b isds 5 b g glajatls b5l (ol o
On b isda asla 5o Oy 2S5 0 nin 2l
sdalice b Sy 5 Sy A e 53 O e bales
BIERIE RSN O NN N W SV | BTN W e PR DU ISR
S i b J sl gladly a0 i s Ol g a0 o
Slp it (W Dlele @ ol pl op by il 5L

phenological stages of three potato cultivars
based on degree-day of growth, light and
thermal indices and its effect on yield, Journal
of vegetable science, 28 (2): 1-14 (in Persian)

MOHAMMADDOST-
CHAMANABAD, H.R., Farzaneh, S. and
Asghari, A. 2019b. Life cycle study of
Amaranthus retruflexus and Visia villosa based
on degree-days of growth. 2" International
Conference on Medicinal Plants, Organic
Farming, Natural and Medicinal Materials in
Mashhad. (In Persian with English abstract).

MOHAMMADDOST-
CHAMANABAD, H.R., FARZANEH, S. and
ASGHARI, A. 2019a. The study of the
development speed of Abutilon Theophrasti
and Datura Stramonium. 2" International
Conference on Medicinal Plants, Organic

Farming, Natural and Medicinal Materials in


https://doi.org/10.1094/PDIS-04-21-0836-RE
https://doi.org/10.47176/jcpp.13.4.34444

\YY

Mashhad. (In Persian with English abstract).
ALEEBRAHIM, M.T., MEYGHANI, F., RASHED-
MOHASSEL, M.H. and BAGHESTANI, M.A.
(2009).
knapweed (Acropilton

Study of phenology in Russian

repens) based on
growing day degree. Applied Entomology and
Phytopathology, 77(2): 119-136. (In Persian)

ANONYMOUS. 2019. United Nations, Department
of Economic and Social Affairs, Population
Division. World Population Prospects 2019:
Highlights (ST/ESA/SER.A/423)

ASSENG, S., EWERT, F., MARTRE, P., ROTTER,
R.P., LOBELL, D.B.,, CAMMARANO, D.,
KIMBALL, B., OTTMAN, M. J.,, WALL, G.
and WHITE, J.W. 2015. Rising temperatures
reduce global wheat production. Nature Climate
Change, 5: 143-147.
http://doi.org/10.1038/nclimate2470

AYNEHBAND, A., SHOHANI, M. and FATEH, E.
2019. Evaluation of Agrochemical characters of
the wheat agroecosystem as affected double
cropping systems and bio- chemical fertilizer
management. Journal of Plant Production
Research, 26 (2): 71-84.
http://doi.org/10.22069/JO PP.2019.14557.2307

BAGHERI-KIA, S., SOGHI, H.A. SEYEDI, F.
KHODARAHMI, M., NAGHIPOOR, F. and
NAZARI, M. 2023. Effect of sowing date and
agro-climatic indices on grain yield of new
bread wheat (Triticum aestivum L.) cultivars in
Gorgan region, Iran. Journal of Agricultural
Sciences of Iran, 25(1): 20-41. (In Persian).
http://doi.org/20.1001.1.23223243.2021.19.1.2
9.0

VErg Wdl ¥ ojled A W 1 Al sla g lew 5 ST

BASKIN, J.M., and BASKIN, C.C. 2004. A
classification system for seed dormancy. Seed
Science Research, 14(1), 1-16.

CAVE, R.L., HAMMER, G.L., MCLEAN, G.,
BIRCH, C.J., ERWIN J.E. and JOHNSTON,
M.E. 2013.
photoperiod, and vernalization responses of

Modeling temperature,

Brunonia australis (Goodeniaceae) and
Calandrinia sp. (Portulacaceae) to predict
flowering time. Annals of Botany, 111(4): 629-
639. https://doi.org/10.1093/aob/mct028

DANE, J.H. and TOPP, G.C. 2002. Methods of Soil
Analysis, Part 4, Physical Method. Soil Science.
Soc. Amer. J. Inc. Madison, Wisconsin, USA.
https://doi.org/10.2113/3.2.722

FORCELLA, F., Benech-Arnold, R., Sanchez, R., and
Ghersa, C. 2000.
emergence. Field Crop Research, 67: 123-139.
https://doi.org/10.1016/S0378-4290(00)00088

GRIESH, G.K, KUMARA SWAMY, AS,

SRIDHARA, S., DINESH KUMAR, M.,
VAGEESH T.S. and NATARAJU, S.P. 2011.

Heat use efficiency and helio thermal units of

Modeling  seedling

maize genotypes as influenced by date of

sowing under Southern transitional zone of

Karnataka state. International Journal of
Science and Nature, 2: 529-533.

GUPTA, P.K. 2004. Soil, Plant, Water, and fertilizer
analysis. Agro bios. India.

HAMZELI, J., SEYEDI, M. AND BABAEI, M. 2016.
Competitive ability of lentil (Lens culinaris L.)
cultivars to weed interference under rain-fed

conditions.


http://doi.org/10.1038/nclimate2470
http://doi.org/10.22069/JO%20PP.2019.14557.2307
http://doi.org/20.1001.1.23223243.2021.19.1.29.0
http://doi.org/20.1001.1.23223243.2021.19.1.29.0
http://doi.org/20.1001.1.23223243.2021.19.1.29.0
https://doi.org/10.1093/aob/mct028
https://doi.org/10.2113/3.2.722
https://doi.org/10.1016/S0378-4290(00)00088

Copde 53 p g la,al, 1 ey Bl g iy Hlaslr bl og - ol sl s 3P Hledas W01, Ker 5 e \YE

Journal of Agroecology, 8(1): 82-94. (In

Persian).
KHODAPANAH, G., GHEREKHLOO, 1,
SOHRABI, S. and GHADERI-Far, F.

Golmohammadzadeh, S. 2023. Phenological
response patterns and productive ability of
Fallopia convolvulus to weather variability in
Iran. Agronomy, 18(3): e3211. https://doi.org/
10.5039/agraria.v18i3a3211 - Protocol 3211
KUMAR, N., KUMAR, S., MAIN, A.S. and ROYO,
S. 2014. Thermal indices to crop phenology of
wheat (Triticumae stivum L.) and urd (Vigna
mungo hepper L.) at Taria region of
Uttarakhand. Mausam, 65: 215-218.
https://doi.org/10.54302/mausam.v65i2.977
KUMAR, V., LIU, R. and LAMBERT, T. 2020.
Response of Kansas feral rye populations to
aggressor herbicide and management in
CoAXium wheat production system, Kansas
Agricultural Experiment Station Research
Reports. https://doi.org/10.  4148/2378-
5977.7939
LIU, B., LIU, L., ASSENG, S., ZOU, X., LI, J.,
CAO, MILLER, A.L., and KEENEY, D.R.
1982. Method of oil analysis (part 2: chemical
and microbiological properties). American

Society

LOWRY, C.J. and SMITH, R.G. 2018. Weed Control
through Crop Plant Manipulations. Non-
Chemical Weed Control (Elsevier), 73-96.
(Handbook)

MAJI, S., BHOWMICK, M., BASU, S,
CHAKRABORTY, P. and JENA, S. 2014.

Impact of agro-meteorological indices on

growth and productivity of potato (Solanum
tuberosum L.) in Eastern India. Journal of Crop
and Weed, 10(2): 183-1809.
MASIN, R., M. C. ZUIN, D. A. ARCHER, G.
ZANIN, and S. P. M. SATTIN. 2005.
Water
Parameters for Modeling Weed Emergence in

Temperature and Potential  as

Central-Northern Italy. Weed Science, vol. 53,

no. 5. 639-649
MILLER, A.L., and KEENEY, D.R. 1982. Methods
of soil analysis; 2. Chemical and

microbiological properties, American Soc. of
Agronomy Pp, 403-430. (Publ.), Madison,
Wisconsin, USA

MOGHANLOO, H.A., ALIZADEH, H., and OVEIS,
M. 2013. |

emergence of Hordeum spontanum. do the

am predicting the seedling

emerged ecotypes from different climates in
Iran indicate different patterns of emergence?
Weed Science, 9: 15- 26. of Agronomy,
Madison, p 1121.

OLSEN, SR., and SOMMERS, L.E. 1982.
Phosphorus. In: Page A.L. (ed), Methods of
Soil Analysis, Agronomy. No. 9, Part 2:
Chemical and microbiological properties, 2nd
ed., American Society Agronomy, Madison,
Pp, 403-430.

SMITH, A.E. 2017. A History of Mechanical Weed

Handbook of Weed
Management Systems (Routledge). (Book)

TESTER, M., and LANGRIDGE, P. 2010. Breeding
technologies to increase crop production in a
changing world. Science, 327: 818-822.

WALKLEY, A. and BLACK, I.A. 1934. Estimation

Management.


https://doi.org/%2010.5039/agraria.v18i3a3211%20-%20Protocol%203211
https://doi.org/%2010.5039/agraria.v18i3a3211%20-%20Protocol%203211
https://doi.org/10.54302/mausam.v65i2.977
https://doi.org/10.%204148/2378-5977.7939
https://doi.org/10.%204148/2378-5977.7939
https://scholar.google.com/citations?user=bfIl4OYAAAAJ&hl=en&oi=sra

of soil organic carbon by the chromic acid titration
method. Soil Science, 37: 29-38.

WHITE, A.D.,LYON, D.J., MALLORY-SMITH, C.,
MEDLIN, C.R. and YENISH, J.P. 2006. Feral
rye (Secale cereale L.) in agricultural
production systems. Weed Technology, 20:
815-823.

WANG, J., and LI, X. 2021. A modified heliothermal
model for predicting spring phenology in

VErg Wdl ¥ ojled A W 1 Al sla g lew 5 ST

temperate trees. Agricultural and Forest
Meteorology, 307, 108468.

W. and ZHU, Y. 2016. Modeling the effects of heat
stress on post-heading durations in wheat: A
comparison of temperature response routines.
Agricultural and Forest Meteorology, 222:45-
58
https://doi.org/10.1016/j.agrformet.2016.03.0
06


https://doi.org/10.1016/j.agrformet.2016.03.00606
https://doi.org/10.1016/j.agrformet.2016.03.00606

