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Table 1. Abbrevaited Code, latitude and longitude of population of hoary cress collected from
different parts of Iran.

Longitude Latitude Abkgg\(/j?ted Region Province Number
36 °37 52°56° MA-SA Sari Mazndaran 1
35°03 51 °30° TE-VA Varamin Tehran 2
36°20° 55°06° KO-MA Mashhad Khorasan-Razavi 3
32° 14 48 °26° KZ-DE Dezfool Khozestan 4
34 °59 51°18 QO-KA Kahak Qom 5
39 °30° 47 44 AR-MO Moghan Ardebil 6
34 °80 48 °51° HA-HA Hemedan Hamedan 7
32°31 54 °01 YA-AR Ardakan Yazd 8
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Table 2. Interaction effects of population x osmotic potentials on means of evaluated traits of

hoary cress.

Seedling Length of Leng_th of W;r;;th of  Germination Germination Osmot_ic _
Vigor Index plumule radicle seedling rate percent potential  population
(mm) (mm) (bar)
(mg)
501.09 ab 21.42 f-i 3203 a 13.19 g-i 5.17 ij 93.75 b-e 0
473.92 ab 21.02 f-i 31.06 ab 12.85 hi 5.01 jk 91 f-i 0.3
431.92b 1957 ik 2869 d-f 1268 hi 492 ki 895 i 5 AR-MO
289.18 ¢ 1452 pq 2523 i) 1093 j 4.07 o-q 72.75 Im 10
164.77d 9.67 s 16.8 n 7.85 Im 3.19 s 62.25 q 15
557.86 a 25.18 a 32.63 a 16.38 a 6.74 a 96.5 a 0
505.73 ab 23.48 a-e 30.9 ab 15.54 ab 6.45 c-f 93 c-f 0.3
449.64 b 20.63 g-i 29.33 b-e 14.78 b-d 6.2 h 90 hi 5 HA-HA
313.49 be 16.03 n-p 26.05 g-i 12.65 hi 4.90 Kl 745 1 10
167.31 1203 r 16.09 n 6.61 n 3.66 r 595 r 15
531.94 a 24.63 ab 3181 a 1592 a 6.51 b-e 94.25 a-c 0
501.51 ab 23.83 ad 3098 ab  15.45 a-c 6.28 f-h 91.5 d-i 0.3
456.21 b 21.28 f-i 29.27 b-e  14.48 c-e 6.16 h 90.25 g-i 5 KO-MA
332.86 bc 17.43 I-n 25.52 hi 1235 i 4.76 Im 775 k 10
222.15¢ 12.83 qr 20.83 Im 8.73 kI 3.88 q 66 0 15
549.89 a 25.03 a 324 a 16.26 a 6.67 ab 95.75 ab 0
531.66 a 24.68 ab 3188 a 15.96 a 6.53 b-d 94 a-d 0.3
484.19 ab 22.03 d-h 30.6 a-d 15.37 a-C 6.36 c-h 92 c-i 5
377.85b 20.43 h-j 274eh 1341 fh 5.28 i 79 jk 10 KZ-DE
261.06 ¢ 14.58 pq 22'%}? k- 9.51 k 4.61 mn 71 mn 15
489.41 ab 24.78 ab 27.01 f-i 16.05 a 6.57 a-c 94.5 a-c 0
461.17b 24.13 a-c 2641¢g-i 1549 a-c 6.30 e-h 91.25 e-i 0.3
44427 b 23.78 a-d 25.86 g-i 14.01 d-g 6.16 h 89.5 i 5 MA-SA
283.62 ¢ 16.48 m-o 23.05 k 1218 i 4.68 mn 7175 mn 10
185.92 d 9.18 s 2045 m  7.14 mn 3.93 pq 62.75 pq 15
534.20 a 24.73 ab 3195 a 16 a 6.55 a-c 94.25 a-c 0
518.84 a 24.43 ab 3151 a 15.75 ab 6.43 c-g 92.75 c-g 0.3
491.09 ab 22.78 b-f 30.6 a-d 15.37 a-c 6.36 c-h 92 c-i 5 QO-KA
394.36 b 21.83 e-h 27.62f-g 13.54 f-h 5.34 i 79.75 jk 10
262.01 c 15.28 op 22.42 Kl 9.505 k 4.49 n 69.5 n 15
534.01 a 2493 a 3188 a 15.96 a 6.53 b-d 94 a-d 0
506.08 a 24.18 a-c 3113 ab 1553 ab 6.32 d-h 91.5 d-i 0.3
462.62 ab 22.43 c-g 28.83 c-f 14.36 d-f 6.22 gh 90.25 g-i 5 TE-VA
347.64 b 1873 j-k 2584 g-i 1252 hi 5.2 ij 78 k 10
213.35¢ 1233 r 20.62 Im 9.55 k 4.09 op 64.75 op 15
535.62 a 24.73 ab 3195 a 16.00 a 6.55 a-c 94.5 a-c 0
509.30 a 23.93 a-d 31.13 ab 1553 a 6.32 d-h 925 c¢-h 0.3
34312b 2248 d-h 3076 ac  °32 & 622 gh 915 d-i 5
¢ YA-AR
366.27 b 18.13 k-m 26.95 f-i  13.15 g-i 5.15 ij 81.25 j 10
259.44 ¢ 13.08 qgr 23.59 jk 9.22 k 42 0 70.75 mn 15
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Figure 1. Logestic curve fitted to germination percent of hoary cress populations
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Table 3. Parameters and logestic coefficient for determination of germination percent of hoary
cress population at different osmotic potentials.
Standard

Probobility RMSE error amount Parameters of model  population
<0.0001 0.8329 92.8775 a
<0.0001 0.1929 1.8912 b
6.54 AR-MO
<0.0001 1.1414 21.2997 X50
<0.0001 - 0.9681 R?
<0.0001 0.6906 94.9365 a
<0.0001 0.1544 2.0475 b
6.23 HA-HA
<0.0001 0.635 19.1975 X50
<0.0001 - 0.9804 R?
<0.0001 0.6368 93.1715 a
<0.0001 0.1835 2.006 b
5.98 KO-MA
<0.0001 1.1847 23.1013 X50
<0.0001 - 0.9748 R?
<0.0001 0.6759 95.2428 a
<0.0001 0.1771 1.6938 b
7.04 KZ-DE
<0.0001 2.1485 27.6173 X50
<0.0001 - 0.967 R?
<0.0001 0.8947 93.4148 a
<0.0001 6.87 0.1886 1.7616 b
MA-SA
<0.0001 1.3148 21.7771 X50
<0.0001 - 0.9647 R?
<0.0001 0.6516 93.8961 a
<0.0001 0.2131 2.0313 b
6.89 QO-KA
<0.0001 1.582 24,7771 X50
<0.0001 - 0.9675 R?
<0.0001 0.6832 92.9776 a
<0.0001 0.2114 2.1836 b
5.99 TE-VA
<0.0001 1.0485 21.8117 X50
<0.0001 - 0.9722 R?
<0.0001 0.6359 93.7308 a
<0.0001 0.2265 2.0509 b
7.03 YA-YA
<0.0001 1.8106 25.7636 X50
<0.0001 - 0.9644 R?
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Abstract

Study of biology is essential in effective control of weeds, both economically
and environmental standpoints. Salinity stress is one of the most important
stresses that affect different growth and development stages of plants. In order to
evaluate effects of different environmental salinity stress on germination of hoary
cress (Cardaria draba) populations, an experiment was conducted based on a
factorial in completely randomized design. The factors were hoary cress

population at eight levels (MA-SATE-VA KO-MA KZ-DE .QO-KA AR-MO

HA-HA and YA-AR) and osmotic potentials at five levels (0, -0.3, -5, -10, -15

bar) replicated four times. Results showed that as salinity stress was intensified all
germination traits (radical and shoot length, germination percent and rate, radical
and plumule weight and Seedling Vigor Index) were reduced. Three-parameter
logestic model is well justified the relationship between different salinity levels
and percent germination. Based on model, reduction of 50% of maximum
germination in Mazandaran, Tehran, Khorasan-Razavi, Khozestan, Qom, Ardebil,
Hamedan and Yazd populations caused at 21.77, 21.81,23.10, 27.61, 24.77, 21.29,
19.19 and 25.67 bar, respectively. So Khuzestan population had more tolerance to
salinity stress.

Keywords: population, hoary cress, weed, percent germination and logistic
model.
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