Iranian Journal of Weed Science C o ccile 3l Ao

Vol 19, No 1, 2023 (11-24) SW S i o

DOI: 10.22034/ijws.2023.352901.1382 ONV-YF o) VFeY ) 5 ks N9 5,90
hmnmﬁmsm

Interference and niche differentiation between wheat and Japanese brome

Mansour Saranit, Salman Rahimi?", Mohammad Ali Baghestani Meybodi?

1. Plant Protection Research Department, Sistan Agricultural and Natural Resource Research Center, Agricultural
Research, Education and Extension Organization, Zabol, Iran, 2. Department of Agrotechnology, Ferdowsi
University of Mashhad, Mashhad, Iran, 3. Weed Research Institute, Iranian Research Institute of Plant Protection,
Tehran, Iran.

(Received: January 25, 2023 - Accepted: June 5, 2023)
ABSTRACT

Japanese brome (Bromus japonicus Thumb.) is known as the most important grass weed in the wheat fields
of Sistan & Baloochestan. Using an additive series design we conducted field experiment over 2008-09 and
2009-10 growing seasons at Zahak, Zabol to characterize interference between wheat and Japanese brome.
Wheat densities were considered at five levels of zero, 350, 400, 450, and 500 plants per m? and Japanese
brome at four levels of zero, 100, 200, and 300 plants per m2. Here, we estimated the intraspecies and
interspecies competition coefficients, relative competitive ability and niche differentiation. For both years
of experiment and in both stages of tillering and physiological maturation of wheat, the intraspecies
competition coefficient of wheat (B,,,,) was negative and the interspecies competition coefficient (B,,,;)
between wheat and Japanese brome was positive. The relative competitive ability of wheat (ARC,,) showed
that each Japanese brome plant was able to have a negative effect on the dry weight of a wheat plant equal
to 2.5 wheat plants. The coefficient ARC,, showed that the competitive potential of each wheat plant in the
tillering stage was 9.5 and 3.3 times more than a Japanese bromus plant in the first and second years of the
experiment, respectively. In the interference of wheat and Japanese brome, wheat had a higher
competitiveness, especially at the tillering stage. No niche differentiation observed between wheat and
Japanese brome and their ecological niche strongly overlapped, which it was more at the tillering stage.
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1. Additive series
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Figure 1. Changes of growing degree days for wheat and Japanese brome and relative humidity at the experiment filed for
2008-2009 and 2009-2010 seasons.
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Figure 2. Density combinations of wheat and Japanese brome in the additive series or the factorial design.
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3. Competitive production principle

1- Least-squares means
2. Facilitative production principle
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Table 1. Intraspecies and interspecies competition coefficients for wheat and wheat with Japanese brome and competition

ratio based on equations (2) and (10).

Year Wheat DS* W, B, B, RC,, R? RMSE  ARC,,
2008-09 Tillering stage 0.98 -0.43x10° 1.19x10° 0.36 0.87 0.052 -2.76
Ripening 0.60 -0.37x10° 0.85x10°3 0.43 0.80 0.050 -2.30

2009-10 Tillering stage 1.16 -0.71x10° 1.32x10° 0.54 0.84 0.067 -1.86
Ripening 0.60 -0.36x10° 0.85x10°3 0.42 0.80 0.049 -2.35

* Wheat development stage.
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Table 2. Intraspecies and interspecies competition coefficients for Japanese brome and Japanese brome with wheat and
competition ratio based on equations (3) and (10).

Year Wheat DS* Wyo By, By, RC, R? RMSE  ARC,
2008-09 Tillering stage 217 -1.97x103 18.66x10° 0.10 0.76 1.91 -9.47
Ripening 0.008 2.57x10° 4.11x10° 0.62 0.58 0.65 -1.60
2009-10  Tillering stage 2.79 -5.54x103 18.08x10° 0.30 0.74 1.96 -3.26
Ripening 0.17 1.65x10° 4.14x10° 0.40 057 0.66 -2.51

* Wheat development stage.
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Table 3. Niche differentiation between wheat and Japanese based on equation (10).

Year Wheat DS* ND AND
2008-09 Tillering stage 0.04 -26.13
Ripening 0.27 -3.68
2009-10 Tillering stage 0.16 -6.07
Ripening 0.17 -5.90

* Wheat development stage.
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Table 4. Analysis of variance components for grain yield affected wheat and Japanese brome densities in the two
experimental years, 2008-09 and 2009-10.

2008-09 2009-10
Source of variance df PTV{ P value PTV P value
Block 2 0.35 <.0001 0.19 <.0001
W density 3 46.34 <.0001 46.79 <.0001
B density 3 48.03 <.0001 47.74 <.0001
W densityx B density 9 5.06 <.0001 5.18 <.0001
Error 30 0.22 0.10
Coefficient of variation 1.40 0.92

tPercentage of total explained variation. Bold numbers show significant effect.
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Figure 3. Wheat yield loss for different wheat densities over the density of Japanese brome in the two experimental years,
2008-09 and 2009-10 (Symbols show observed data and lines are fitted values obtained from linear equation).
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Table 5. Mean of grain yield affected wheat and Japanese brome densities in the two experimental years, 2008-09 and 2009-10.

W density (plants m?) JB density (plants m?) 2008-09 2009-10
350 0 4583 (126)° 4600 (100)°
100 3533 (61) 3553 (64)’
200 2812 (113) 2797 (105)¢
300 2413 (42)' 2413 (42)!
400 0 4983 (126)° 5000 (100)°
100 4017 (76)° 3983 (29)°
200 3287 (72)! 3303 (65)i
300 2790 (85) 2810 (56)¢
450 0 5257 (125)° 5243 (102)°
100 4290 (36)f 4290 (36)f
200 3707 (40)" 3690 (17)"
300 3290 (135) 3322 (70)i
500 0 5583 (29)° 5583 (29)°
100 5190 (17)° 5190 (17)°
200 4933 (115)° 4998 (3)°
300 4790 (96)" 4773 (46)°

In each year, different letters show significant difference among values (P<0.05).

Values in parentheses are standard deviation.
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Figure 4. Wheat yield loss for different wheat densities over different densities of Japanese brome in the two experimental
years, 2008-09 and 2009-10 (Symbols show observed data and lines are fitted values obtained from Equation (12)).
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Table 6. Parameters, root mean squared error (RMSE) and coefficients estimated for the hyperbolic model fitted to the yield
loss of wheat for different wheat densities in the two experimental years, 2008-09 and 2009-10.

Year W density (plants m?) a b RMSE R?

2008-09 350 80 (6.6) 220 (36) 1.69 0.99
400 80 (8.4) 269 (51) 1.69 0.99
450 78.2 (7.8) 328 (55) 1.22 0.99
500 28.4 (5.5) 297 (102) 0.99 0.97

2009-10 350 80 (6.5) 217 (35) 1.69 0.99
400 80 (6.2) 267 (37) 1.26 0.99
450 74.0 (4.3) 304 (30) 0.74 0.99
500 33.3(4.1) 403 (79) 0.49 0.99

Values in parenthesis show standard errors.
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