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ABSTRACT

A series of laboratory tests were conducted on wild wheat and wild barely, collected from dryland wheat farms of
Lorestan province to determine the effect of temperature on their germination and emergence. Treatments included
tempereatures raging 0-40 °C. According to the two segments equations fitted to the trend of seed germination, different
constant temperatures, base temperature, optimum temperature and maximum temperature for germination of wild
wheat intact seed with seed coat (lemma and palea), were estimated at 0.79, 24 and 28 °C respectively, as for wild
barley were estimated at 0.82, 30.6 and 36 °C respectively. Average emergence of wild wheat intact seeds planted in the
soil at six fluctuating temperatures of day/night regimes was 71.3%. A average of wild wheat dehusked and intact seeds
germination in Petri dish experiments for six fluctuating temperatures of day/night regimes, were 70.5 and 17.9 percent
respectively. In the case of wild wheat, intact seeds for day/night regimes of 10/1, 30/10 and 35/15 °C seed germination
did not happen, and maximum seed germination (79%) was achieved for the 15/10 °C temperature regime. Under these
conditions, wild wheat intact seed germination mean of 20/5 and 25/10 °C temperature regimes were 14 percent. The
lower mean germination of wild wheat intact seeds with lemma and palea in the testing germination in Petri dishes
compared with the mean of dehusked seed germination without lemma and palea, and the emergence mean of intact
seeds planted in the soil suggest existence of probable inhibitor substances in the seed coat, that under soil conditions
are leached from the surrounding environment of the seed.
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Figure 1- The upper and lower limits of the minimum and maximum temperatures of Lorestan province based on the long-term climate data
of synoptic stations
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Table 1- Parameters of fitted equations to cumulative seed germination of wild wheat, wild barley and cultivated wheat under different

temperatures.
Species Seed treatment Temp. (°C) a (%) b (%.day™) X, (day) r? P Regression
Wild wheat Intact seed 0= - - - - -
2 28.4(0.6) 5.0 (0.3) 22.2(0.2) 0.99 <0.0001
4 57.0 (0.4) 3.6(0.2) 16.5 (0.1) 0.99 <0.0001
8 34.0 (0.7) 1.1(0.1) 7.0 (0.1) 0.99 <0.0001
12 19.1 (1.5) 1.6 (0.3) 5.6 (0.2) 0.99 <0.0001
16 20.2 (1.9) 1.6 (0.5) 3.1(0.3) 0.93 <0.0001
20 30.8 (0.6) 0.3(0.1) 2.3(0.0) 0.99 <0.0001
24 6.2 (0.6) 1.0(0.2) 2.0(0.1) 0.98 <0.0001
28* - - - - -
Husked seed 0* - - - - -
2 61.1 (2.0) 4.7 (0.4) 11.7 (0.3) 0.98 <0.0001
4 55.4 (0.6) 3.0(0.2) 10.6 (0.2) 0.99 <0.0001
8 779 (1.7) 1.4 (0.1) 3.9(0.1) 0.99 <0.0001
12 77.6 (1.1) 0.6 (0.1) 2.4 (0.1) 0.99 <0.0001
16 78.1 (2.7) 0.7 (0.1) 1.6 (0.1) 0.99 <0.0001
20 90.1(1.1) 0.5 (0.0) 0.9 (0.0) 0.99 <0.0001
24 714 (1.7) 0.2 (0.0) 0.7 (0.0) 0.98 <0.0001
28 66.2 (1.3) 0.3(0.1) 0.4(0.1) 0.98 <0.0001
32 48.0 (0.8) 0.7 (0.2) 0.7 (0.1) 0.98 <0.0001
36 58.0 (2.1) 1.0 (0.2) 24 (0.1) 0.96 <0.0001
40* - - - - -
Wild barley Intact seed 0* - - - - -
2 40.3 (0.6) 3.2(0.2) 17.0 (0.1) 0.99 <0.0001
4 53.9 (0.4) 1.8(0.1) 13.2 (0.0) 0.99 <0.0001
8 81.7 (0.8) 0.5 (0.0) 6.2 (0.0) 0.99 <0.0001
12 53.5(0.5) 0.7 (0.0) 3.4 (0.0 0.99 <0.0001
16 64.8 (0.8) 0.4 (0.0) 2.2 (0.0) 0.99 <0.0001
20 64.2 (1.5) 0.4 (0.0) 1.5 (0.0) 0.99 <0.0001
24 55.9 (4.1) 0.5(0.1) 1.5 (0.1) 0.99 <0.0001
28 51.5(0.2) 0.2 (0.0) 1.3(0.0) 0.99 <0.0001
32 13.9 (4.4) 0.7 (0.4) 1.5(0.3) 0.94 0.0035
36* - - - - -
Husked seed 0* - - - - -
2 743 (0.7) 1.3(0.1) 11.6 (0.1) 0.99 <0.0001
4 81.9(0.3) 1.0 (0.0) 9.6 (0.0) 0.99 <0.0001
8 80.8 (1.0) 0.7 (0.2) 4.1(0.0) 0.99 <0.0001
12 72.2(0.3) 0.3(0.0) 2.4 (0.0) 0.99 <0.0001
16 82.8 (1.6) 0.3(0.0) 1.4 (0.0) 0.99 <0.0001
20 75.7 (0.8) 0.2 (0.0) 1.0 (0.0) 0.99 <0.0001
24 75.4(0.7) 0.2 (0.0) 0.8 (0.0) 0.99 <0.0001
28 56.0 (0.8) 0.3 (0.0) 0.8 (0.0) 0.99 <0.0001
32 63.7 (1.7) 0.4 (0.1) 1.0 (0.0) 0.97 <0.0001
36 29.0 (3.8) 2.7(0.7) 4.6 (0.5) 0.95 <0.0001
40* - - - - -
Wheat 0* - - - - -
2 99.4 (1.0) 1.4 (0.1) 11.9(0.1) 0.99 <0.0001
4 99.6 (0.3) 0.3 (0.0 11.1 (0.0) 0.99 <0.0001
8" 99.0 (0.2) 3.7(0.2) 4.8 (0.0) 0.99 <0.0001
12 100.6 (0.0) 0.2 (0.0) 2.6 (0.0) 0.99 <0.0001
16 97.4 (2.3) 0.2 (0.0) 1.6 (0.1) 0.99 <0.0001
20 96.7 (0.7) 0.2 (0.0) 1.2 (0.0) 0.99 <0.0001
24 97.9 (0.3) 0.1 (0.0 0.9 (0.0) 0.99 <0.0001
28 97.5 (0.0) 0.1 (0.0) 0.8 (0.0) 0.99 <0.0001
32 96.4 (1.2) 0.1 (0.0) 0.9 (0.0) 0.99 <0.0001
36 44.5 (0.6) 0.5 (0.0) 2.5(0.0) 0.99 <0.0001
40* - - - - -

Gompertz, 3 parameters: Y=a*exp(-exp(-(X-Xo)/b)); *Sigmoidal; Chapman, 3 Parameter; Y=a*(1-exp(-b*x))"c; * Not any emergence
Standard errors are shown in parentheses
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Figure 2- Estimated germination cardinal temperatures of husked and intact seeds of wild wheat and wild barley and wheat by fitting two-
part equation.
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Table 1- Parameters of two segment function used to estimate cardinal temperatures of germination of the intact and husked seeds of wild
wheat, and wild barley grassy weeds, and cultivated wheat.

Parameters) < ¥slae gla 2ol b pod 5 Loz pedas
Species Seed treatment ( ) Sl sle 2l Scodhabad J
T T, Tu Y, r2 P

nfact 079(0.79) 2402 (048)  2800(024) 049 (0.02) 0.98 <0.0001
Wild wheat Husked 306(178) 2888 (L67)  39.46(129) 187 (0.17) 0.90 0.0002

Intact 082(080)  30.60(0.36)  36.00(027)  0.88(0.03) 0.99 <0.0001
Wild barley Husked 145(1.09)  2831(098)  39.26 (0.70)  1.35(0.07) 0.97 <0.0001
Wheat 160(0.88)  30.31(0.57)  39.61(048)  1.30(0.05) 0.98 <0.0001

Region1(t)=(Yo*(t-Tb))/(To-Tb), regionz(t)=(Yo*(Tm-t))/(Tm-To), f=if(t<=To; regions(t); regiona(t))

To= base temperature, To= Optimum temperature, Tm= Maximum temperature, Y o= Reciprocal of the time to 50% germination at optimum temperature.

Standard errors are shown in parentheses.
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Table 3- Analysis of variance for germination of husked and intact seeds of wild wheat, wild barley, and cultivated wheat at constant

temperatures
Source df Ms
Replication 3 51.4
Temperature 11 14575.7"
Error 33 78.9
Seed 4 25557.2™"
Temperature * Seed 44 985.5™
Error 144 73.8
CV % 16.9
100 - 100 -
90 - 90 -
R 80 B L
c < c
.g 70 -.9. 70 1 o
2 60 - ® 60 - ®
- - c
g 50 - E 50 - T
8 40 o 40 En
T 30 b 30 1 -
0 J 0
& 20 4 $ 20 g
10 | 10 |
0 - 0
Intact seed Husked seed Husked seeds Wheat Wild wheat Wild wheat Wild barley Wild barley ~ Wheat
(Intact) (Husk) (Intact) (Husk)
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Figure 3- Comparison of the mean germination percentage of husked and intact seeds of wild wheat, wild barley, and cultivated wheat based
on germination in the range of zero to 40 degrees Celsius (right), in darkness condition. In figures at the left and middle, wild wheat and wild
barley average germination in the occurrence of germination (2 to 36 degrees Celsius) were shown. Standard error is shown. The presence of

at least one common letter indicates non-significant difference based on the mean comparison test FLSD at 5%.
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Figure 4- The effect of temperature on the husked and intact seed germination of wild wheat, wild barley and cultivated wheat at constant
temperatures in the range of zero to 40 degrees Celsius. Average of temperature effect for three species are shown in the bottom right. The

presence of at least one common letter indicates non-significant difference based on the mean comparison test FLSD at 5%.
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Table 4- Analysis of variance of wild wheat, wild barley and cultivated wheat emergence at constant temperatures

Source df Ms
Replication 3 176.6
Temperature 11 15695.5™
Error 33 203.3
Seed 4 2772.2™
Temperature * Seed 22 375.1™
Error 72 112.2
CV % 0 4
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Figure 5- The effect of temperature on the wild wheat, wild barley and cultivated wheat emergence at constant temperatures. The presence

of at least one common letter indicates non-significant difference based on the mean comparison test FLSD at 5%.
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Figure 6- Final germination percentage, time to reach 50% of maximum germination and the maximum germination rate of husked (upper)
and intact (below) seeds of wild wheat at different temperature regimes (day/night). Standard error is shown.
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Figure 7- Germination of husked and intact seeds of wild wheat under different temperature regimes (night/day) at darkness situation.
Standard error is shown.
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Figure 8- Emergence%, time to reach 50% of the maximum emergence rate and the maximum of emergence rate of intact seeds of wild
wheat planted in potting soil at different temperature regimes (day/night). Standard error is shown.
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Figure 9- Final germination percentage, time to reach 50% of maximum germination and the maximum germination rate of husked (upper)
and intact (below) seeds of wild barley at different temperature regimes (day/night). Standard error is shown.
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Figure 10- Germination of husked and intact seeds of wild barley under different temperature regimes (night/day) at darkness situation.
Standard error is shown.
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Figure 11- Emergence%b, time to 50% of the maximum emergence rate and the maximum of emergence rate of intact seeds of wild barley
planted in potting soil in different temperature regimes (day/night). Standard error is shown.
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Table 5- Analysis of variance of short-term freezing temperatures at -20 degrees Celsius and long-term -15 degrees Celsius on wild wheat and
wild barley seed germination

-20 °C -15°C

Source df MS df MS
Replication 2 57.4 2 288.5
Species 1 11810.2 ™ 1 2552.3 ™
Seed 1 17149.7 ™ 1 8158.6 **
SpeciesxSeed 1 6510.6 ** 1 2350.3
Frozen 6 1420 7 318.1 ™
SpeciesxFrozen 6 57.3™ 7 1458 "
SeedxFrozen 6 101.7" 7 333.0™
SpeciesxSeedxFrozen 6 104.7 ™ 7 178.2 "
Error 54 64.0 62 239.9
CV % 14.9 23.1
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