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(Bromus japonicus Thunb.)
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2- Bromus japonicus Thunb.
3- Poaceae
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1- Bomus tectorum L.
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1- Fisher's least significant difference (LSD)
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Table 1- Analysis of variance components for the germination data of Bromus japonicus glumelle and non-glumelle seeds
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Source of variance (%) (% day™) (day)
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Figure 1- Changes in Bromus japonicus germination over times after seed removal for different concentrations of gibberellic

acid. Symbols are observed data and lines are fitted values obtained from Equation (1)
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Table 2- Mean responses of Bromus japonicus germination indices to experimental factors

o jale> Sl G il ploj 5eibe
] ) (22,3) (595 > w2 2) (535)
ilojl gl Germination Germination rate Mean germination time

Experimental factors (%) (% day™) (day)

lumelle Non- lumelle Non- lumelle Non-
g glumelle g glumelle g glumelle
Sl Sy
Gibberellic acid (mg/lit)
0 29.2¢ 77.1° 2.5% 18.2% 14.1% 8.5%
100 36.7° 82.1° 1.8° 15.7° 11.7° 7.2°
200 43.8° 85.5° 1.4° 14.7% 9.8° 6.9
300 51.6° 89.8° 1.2¢ 13.5¢ 7.6 6.3¢
(et 5l sloole) le
Time (months after removal)

0 7.1¢ 43.4° 0.5° 3.2° 2.3¢ 8.8%
2 20.7¢ 85.2° 0.7% 11.1¢ 5.9° 8.5
4 21.5¢ 84.8° 0.8¢ 11.5¢ 6.7° 9.2°
6 54.3¢ 95.0° 2.1° 21.8° 14.8° 5.9°
9 62.5° 96.8° 2.8° 18.5° 15.6° 6.2°
12 75.6° 96.3% 3.3% 27.1% 19.3% 4.5°

(P value < +/+8) 5)ls5 5015 b oo sine B! S jiie By K b Sl 6l uSils 0556 o (gl 5 sty 50
In each column for any factor, means with a same letter have not significant difference (P value < 0.05).
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Table 3- Parameters, root mean squared error (RMSE) and coefficients estimated for the sigmoidal model fitted
to Bromus japonicus germination data

L gl
P gy _ -‘¢~°_' 5")’" _ Parameters

Seed type Gibberellic acid (mg/lit) G, T, b R? RMSE

0 62.9 (4.4) 5.7 (0.4) 1.6 (0.3) 0.90 7.72

Jodiags s 100 72.8 (5.9) 5.2 (0.5) 1.9 (0.4) 0.86 9.79

Glumelle seed 200 80.0 (6.3) 45(0.5) 22(0.4) 0.87 9.82
300 89.6 (8.8) 4.1(0.7) 2.5 (0.6) 0.80 12.72

0 90.4 (2.5) 0.6 (0.2) 1.0 (0.1) 0.84 9.40

st g 100 93.2 (2.0) 0.2 (0.1) 1.0 (0.1) 0.88 7.01

No- sg;zgne“e 200 95.5 (1.6) 0.07 (0.1) 0.8 (0.1) 0.89 6.24

300 97.6 (1.1) 0.03 (0.1) 0.8 (0.1) 0.92 432

bl o D luilinl gllad oind L sly 30 yole
Values in parentheses are standard errors.
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1- Ferula gummosa Boiss.
2- Capparis spp.

3- Capparis spinosa L.

4- Salsola rigida Pall.

5- Teucrium polium L.
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Table 4- Slicing gibberellic acidxtime interaction by gibberellic acid levels for germination rate and mean germination time
of Bromus japonicus

Sl S > (595 1 W 33) Fjailgn s s (39,) 39152 Gloj crilo
Gibberellic acid (mg/lit) Germination rate (% day™) Mean germination time (day)
Glumelle Non-glumelle Glumelle Non-glumelle
0
0 1.4 (0.8)° 3.9 (0.1 3.9 (0.1) 12.4 (1.2)
2 1.3 (0.3)° 12.8 (0.3) 10.3 (1.5)° 9.4 (0.5)™
4 1.5 (0.2)° 15.2 (1.3)" 10.5 2)° 10.2 (0.3)®
6 2.9 (0.1 23.9 (0.8)° 20 (0.8)™ 6.7 (0.8)™
9 3.5(0.2)° 19.8 (0.3)° 17.7 2.1)° 7.2(0.7)°
12 4.6 (0.3)" 33.9 (6)* 22 (1) 5.1(0.2)
100
0 0.3 (0.1)¢ 3.3(0.2)" 2.7 (0.7)° 8.4 (2.1)"
2 0.8 (0.1)%¢ 11.4 (0.5)° 6.5 (0.8)° 8.8(0.2)°
4 1.2 (0.1)° 12 (0.6)° 8.3 (1.1)° 9.1 (0.5)
6 2.2(0.3)" 22.8 (0.6)™ 16.3 (1.6)° 6.3 (0.5)™
9 3 (0.3)? 19.3 (0.4)° 162 (2)° 6.2 (0.4)™
12 3.4(0.3)° 25.7(0.5)* 20.5 (1.4) 4.7(0.1)°
200
0 0.2 (0)° 3.1(0.4)° 1.8 (0.3)° 7.5@Q.1)"
2 0.6 (0.2)° 10.6 (1.4)° 47 (1.1 8.5(0.3)°
4 0.6 (0.1 10.4 (0.6)° 52(1.2)° 9.1 (0.4)"
6 1.9 (0.3)° 21.1 (1.4)* 13.2 (0.9)° 5.6 (0.1)™
9 2.5(0.3)® 18.2 (0.3)° 15.1 (1.9)° 6.1 (0.5)™
12 2.8 (0.2)* 25.1 (0.5)° 19.1 (1) 4.5 (0.1
300
0 0.1 (0 2.8 (0.4)° 1(0.3) 72 (1.2)%
2 0.4 (0.1 9.4 (0.8)° 2.5(0.7) 7.4 (0.4)"®
4 0.3 (0.1 8.5 (0.8)° 2.9 (0.8)° 8.4 (0.3)*
6 1.4 (0.1)° 19.5 (1.2)° 10.1 (1.2)° 5.2(0.2)™
9 2.2 (0.1)? 16.9 (0.9)° 13.5 (1.4)® 5.4 (0.4)™
12 2.7 (0.2)* 23.9 (0.7)" 15.6 (0.8)° 4.1 (0.1

bl o D lusliwl gllad oind L jly 31 yole

(P value < +/+0) 15,15 5015 b (gl gxe W] S jtio b o b s sl pSilio ol Sy o o (lys g gt 52 )
Values in parentheses are standard errors.
In each column for any level of gibberellic acid, means with a same letter have not significant difference (P value < 0.05).
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Introduction: Japanese brome (Bromus japonicus Thunb.) is one of the most important annual narrow leaf weeds
in wheat fields of Sistan and Baluchistan province. About 2 to 22 percent of yield loss depends on density and wheat
cultivar. Fresh seeds of B. japonicus are classified on non-dormant or non-deep physiological dormant seeds. Treating
by gibberellic acid is highly effective in both the embryo growth and seed germination processes in this type of
dormancy. One of the important goals of germination and emergence studies in weed science is prediction of the
dormancy longevity and germination time in field conditions. Therefore, the aim of this study was to evaluate
germination properties of seeds at different times after physiological examination under the effect of gibberellic acid.

Materials and Methods: An experiment was carried out as factorial based on randomized complete block design
in 2013. Experimental factors were included six levels of 1- period of after ripening (immediately after harvest, 2, 4, 6,
9 and 12 months after harvest) and 2- pre-treatment by gibberellic acid for 48 hours in four concentrates (0, 100, 200,
300 mg lit"). The effect of these factors was evaluated for two types of Japanese brome seeds; glumelle and non-
glumelle. Samples placed into the incubator and temperature was kept on 20°C in dark condition. Germination
percentage, germination rate and mean germination time were recorded in every 48 hours. Analysis of data was
performed using PROC GLM procedure of SAS (Version 9.2; SAS Institute, Cary, NC, USA). A three parameter
sigmoidal model was fitted to the data using PROC NLIN of SAS to find the relationship between germination
percentage and gibberellic acid concentration.

Results and Discussion: The results showed that the effect of all experimental factors on germination properties
was significant (P <0.01). Removal of glumelle, increasing the concentration of gibberellic acid and keeping more time
after harvesting significantly increased germination percentage. The fitted model showed that the time to reach 50% of
maximum germination in non-glumelle seeds was less than one month (T0> 1). In glumelle seeds, it takes about 6
months to reach 50% of its maximum (63%) in the 12th month after harvest. Germination rate increased from 1.7% per
day in glumelle seeds to 15.5% per day in non- glumelle seeds. The duration of seed storage had a significant effect on
its germination rate, so that at 12 months after harvest, it was approximately 15 times higher than harvest time. For the
first three times after harvest; 0, 2 and 4 months after harvest, non-glumelle seeds showed a higher mean germination
time than intact seeds, and vice versa, for the second three times; 6, 9 and 12 months after harvest.

Conclusion: In this study, although the effect of gibberellic acid on enhancing germination was positive and there
was significant differences among the four levels of this hormone, but its effect on glumelle seeds was higher than non-
glumelle seeds. In other words, by removing glumelle, the effect of seed germination is reduced by the use of
gibberellic acid. This experiment showed that removing glumelle and keeping seeds of the Japanese for 2 months and
more have the greatest contribution to reduce non-deep physiological dormancy of this weed.
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