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Table 1. Analysis variances (mean of squares) in measured characters under various treatments
in laboratory conditions in first step

ol Al q ] om e Lo Slsz oy azadle Job azraiy,; Job
Sleetd glie 3l 4y ‘-’J).d)lg e o Germination Length of Length of
S.0.V df  Germination Ratio Seed Vigour .
Percentage Plumule Radicle
@) Sises! 10 88.45** 395816.5** 14566.3** 66.72%* 45.23%
®) L 3 67.8%* 55192.6* 4435. 55.2%* 12.93%*
axb 30 4427 55863.5%* 4472.8** 2227 33.79%*
(Error)Uas 132 0.78 222.18 55.89 0.66 0.89
(CV)Ol s g o 5.5 14.75 22.45 14.75 12.28

¥ a0 50 ool )0 hlisio (sl ylosd Cxd oy 090 Slio (Slay o (5eKilen) (il sl 4 3225 -Y Jour

Table 2. Analysis variances (mean of squares) in measured characters under various treatments in
laboratory conditions in second step

&l e Gislie 2 il ey e b azasy, Jsb
Oy woly! Germination Seed Germination Length of Length of
S.0.V D.F Ratio Vigour Percentage Plumule Radicle

@) sy 10 114.4%* 95815.5** 166112.5** 114.4** 144.4%

o) ke 3 88.9%* 66242.8%* 5542.3%* 44.9%* 168**

axb 30 55.2%* 48566.4** 6424.8** 55.5%* 55.7%
(Error)Uas 132 1.1 155.5 252 8.8 1.1
(CV)Ol x5 <o o 6.6 11.5 9.6 8.5 10.1

Aoy g g do 0 S (ol e S

sl gae BN WBE LS

ns: Not Significant, *and** : Significant at P=0.05 and P=0.01 levels of probability, respectively.
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Table 3. Mean comparisons of priming (KNOs, Gibberellin, PEG) and temperature on measured
characters under laboratory conditions in first step

(Cslia ) Leo Sl e Slez ae s azdls Job  azaty)ob
Seeln P % A Germination Germination Length of Length of
. Temperature . . .
Priming (Day/Night)(°C) Seed Vigour Ratio Percentage Plumule Radicle
(Seed/Day) (%) (cm) (cm)
25/15 16884222 f  208.8+11d 625533 ¢ 27403 b 1.6202 b
sals 25/20 189.6+14 ¢ 260.5+19 ¢ 67.7£3.9 b 2.840.4b 1.740.1b
Control 25/25 160.3+21.9f  220.8421 ¢ 64.1£4.7 b 2.5+0.4 ¢ 1.5£0.1 ¢
25/30 156.549.5f  198.2+12d 60.245.8 ¢ 2.650.1 ¢ 14402 ¢
s 25/15 269.1228d  321.5499a 747557 8 a 3.6202b 1.8£02 b
PRI 25/20 238.6+22 d 298.949 b 64.5+4.7 b 3.720.5b 1.4+0.2 ¢
Hydro- 25/25 2104225 ¢ 2227548 d 60+7.1b 3.540.4 b 1.4+0.4 b
priming 25/30 188.7+14 e 21037 d 555422 d 3.4+£02 b 13202 ¢
ol s 25/15 3048422 ¢ 2493492 ¢ 63.523.9b 4.8%0.2 ab 245020
L 25/20 44624992 3624493 a 87.5£9.5 a 51402 a 29402 a
KNO3 25/25 289.1429d  253.5485c 615293 b 4.740.8 ab 24403 a
(200ppm) 25/30 199.949 4 ¢ 199.148 d 58.849.1b 34402 b 22+0.4b
ol s 25/15 326.3+6.8¢c  272.2£18b 66.625.8 b 4.9+02 a 25502 a
L 25/20 371.947.7b  312.2+12ab 75.9+9.9 ab 4.9+0.1a 25403 a
KNO3 25/25 330249.1¢  310.4+14 ab 68.8£3.4 b 4.840.1 a 24403 a
(400ppm) 25/30 313.329.8 ¢ 293.449 b 68.142.2 b 46£03ab  2.3+0.05b
ol s 25/15 117.9417 g 319.1%8 ab 655222 b 1.8£0.3 ¢ 1.4£0.1 ¢
L 25/20 216.4+17 ¢ 3455422 a 69.8+4.4 b 3.120.1b 1.6£0.1 ¢
KNO3 25/25 173.7£189f  333.75:19a 69.5£13 b 2.5450.1 ¢ 14402 ¢
(600ppm) 25/30 103.7615¢  298.5+15b 69.1x1.9b 1.540.2d 0.8+0.05
o] 25/15 319.7£5.5 ¢ 188.5+12 d 66.622.9 b 4.8%0.4 ab 25502 a
T 25/20 362.4£92b  287.6+11b 69.7£3.9 b 52403 a 28402 a
Gibberellin 25/25 314448.5¢c 2684493 ¢ 65.543.4 b 4.840.3 ab 2.740.1a
(200ppm) 25/30 218.9+15¢  233.4+7.6c 64.4+4.9 b 3.4402b 24402 b
S emad 25/15 2664+94d  207.1x14d 555459 cd 4.8%0.4 ab 215020
T 25/20 400.1+35ab 3407489 a 72.75+6.9 ab 5.5£0.6 a 334064
Gibberellin 25/25 269.5+19d  218.449.1d 5546.4 ¢ 4.9+0.4 ab 22404 b
(400ppm) 25/30 2364423 d 199.9+14 d 514422 ¢ 4.6£0.3 ab 1.8+0.2 b
S erad 25/15 1197415 g 196.6+12 d 4994 4 ¢ 24502 ¢ 0.8+0.1d
SCaa 25/20 196.8+14 ¢ 212.4%11d 51.844.1 ¢ 3.840.8 b 1.1£0.3d
Gibberellin 25/25 1263+93g  1545+96¢ 50.542.2 ¢ 2.540.1 ¢ 0.9+0.1d
(600ppm) 25/30 124849.9g  144.6x12¢ 49.9+1.7 ¢ 2.5£0.2 ¢ 0.7£0.2 d
25/15 81.549.1 h 119.5£10 f 453+1.1d 1.8£03 ¢ 1.40.1 ¢
J5ds ohsl b 25/20 101.2+6.9 g 165.7+11 ¢ 46x2.2d 2.2+03 ¢ 1.6£0.2 be
PEG (-5 bar) 25/25 76.3+9.9 h 145549 .8 ¢ 424+3.1d 1.8+0.3 ¢ 1.4£03 ¢
25/30 56.548.8 i 1344511 ¢ 404424 ¢ 1.4+0.5 d 0.9+40.2 d
- 25/15 943194 g 121.949.7 4lxlle 23+02 ¢ 0.80.08 d
JELE ol 25/20 1063+9.9g  158.2+5.8 ¢ 425+13d 25503 ¢ 11202 d
PEG 25/25 81.5492 h 123.348.8 38.843.5 ef 1.320.1d 0.940.1 d
(-10 bar) 25/30 483439 i 114.4492 f 302424 f 1.6£0.2 d 0.8£0.2d
IS Lo L, 25/15 46.665 1 199.6+11d 333827 1.4+05d 0.6£0.2d
PEG 25/20 63.749.4 h 2022412 d 354443 ¢ 1.840.4 cd 0.7+0.1d
(15 ban) 25/25 15.142.1 j 1554489 ¢ 303423 f 0.550.1 ¢ 0.5£0.1 ¢
25/30 14.444.5 | 134312 ¢ 28.840.5 ¢ 0.5:0.2 ¢ 0.4+0.01 e

(P S 0 0) mhaw (o (gl s Sl ki S i By SO Pl glils &5 ole Sl
Means in each column followed by the same letters are not significantly different (P<0.05).

YA



WAV Ipslezr ojled foamiy Jlo [oll pd Slisions g psle OSen 5 g

2 Lo 9 (JoSalS il Tl S o sl cpoliy 1 ) Kooy Jolliio i1 (uSlao Ui —F Jgur

Table 4. Mean comparisons of priming (KNOs, Gibberellin, PEG) and temperature on measured
characters under laboratory conditions in second step
Sl e (Sl sy azadle Job o azasy, b

_ il ye,) Leo .

Sl T( ) /”))t Bl ] Germination Germination Length of Length of

Priming (Daeyr/rﬁfgrﬁ t;](r"eC) Seed Vigour Ratio Percentage Plumule Radicle

(Seed/Day) (%) (cm) (cm)

s 25/15 1753+14d  210.9+274b 627554 b 28+0.1d 1.9+0.2d
25/20 196.6£17cd  258.8420.1 b 67.8+4.4b 2.940.6 cd 22402 ¢

Control 25/25 1672416d  222.3427.7b 64354 b 2.6£03d 1.6£0.3 d
25/30 165.8£11d  200.846.6 ¢ 61.4+6.1b 27402 d 1.5+0.5 d

e 25/15 2771£12 b 319.9459a 74.9+8.7 ab 37406 ¢ 1.9%02d
9% 25/20 295.3+11 b 3229483 a 77734 a 3.8402 ¢ 24402 ¢
Hydro- 25/25 2232410 ¢ 2249484 b 62454 b 3.6£0.3 ¢ 1.5£0.2 d
priming 25/30 2012514 212.146.4b 57.543.4 3.5£0.4 ¢ 1.4+0.3 d
b o s 25/15 316.05£11b  250.845.8 b 64553 4b 4.90.2 ab 2.6£0.1b
e 25/20 458.1437 a 360.849.4 a 88.1+74 a 5240.1a 31402 a
KNO3 25/25 304.8+14b  255.545.9b 63.5+3.4b 4.840.2 a 25402 b
(200ppm) 25/30 207.9+15cd  200.1£5.7b 59.443.1 ¢ 3.540.4 ¢ 2.3+0.08 ¢
b ol 25/15 350.8£12b  275.5£19.4a 68.8£2.6 b 5.1+0.08a 26502 b
e 25/20 393.2435ab 314241142 77.1£7.4 ab 5.1+0.1 a 2.6£0.1 b
KNO3 25/25 342.02£10b  313.2+15.1a 69.8+3.4 b 4.9£0.2 ab 25402 b
(400ppm) 25/30 32477£12b  291.4+54a 69.1+4.4 b 47402 b 24403 b
b ol 25/15 12635£11d  322.8+54a 665524 b 1.9+0.1d 1.5+0.6 d
e 25/20 220.2+12 ¢ 350.5+7.4 a 68.81.4 b 32403 ¢ 1.7£0.3 d
KNO3 25/25 178.1+14 d 335.7+6.6 a 68.5:19b 2.6+0.7d 1.5+0.3 d
(600ppm) 25/30 107.4+14de  300.1+£14.9 ab 67.1+1.8 b 1.6+0.3 d 0.9+03 ¢
S mad 25/15 331.2+15b  189.5+15.4 bc 67.6£14 b 49402 a 2.6£0.1b
T 25/20 374.7£16b  288.7+5.4 ab 70.7+2.3 b 53403 a 2.9£0.3 ab
Gibberellin 25/25 316.05£10b  279.9452b 64.5£3.1b 4.940.1 ab 2.8402b
(200ppm) 25/30 221.9+11¢ 234.548.6 b 634140 3.5+0.1 ¢ 25403 b
S 25/15 276.85£16c  210.3£5.8b 56.5+3.4 ¢ 49+02ab  2.240.5 be
T 25/20 413+12a 341.6425.4 2 737577 a 5.640.6a 34402 a
Gibberellin 25/25 288.15£15¢  219.3£11.4b 56.543.4 ¢ 5.1+0.1 a 23+0.1¢
(400ppm) 25/30 2463+11c  200.1£5.4 b 524442 ¢ 4.7+0.1 b 1.8+0.1d
S 25/15 12725£13d  197.6£5.4 be 50.9+3.4 d 25504 d 0.8+0.06
25/20 2047+15¢  214.4+154b 525425d 3.9+0.4c 1.1+0.1 ¢
Gibberellin 25/25 128.7£12d  158.9+14.4d 445437 d 2.6£0.1d 0.9+0.3 e
(600ppm) 25/30 127.14£17d  145.6£5.4d 48.9+1.1d 2.6+0.09d 0.7+0.3 f
_ 25/15 83.98+11 ¢ 121.844.8 ¢ 442433 d 1.9+0.2 d 1.4£0.3 de
Jssb ol 25/20 104.6£11de 167.946.2 ¢ 455424 d 2.3+0.1d 1.6+0.1d
PEG 25/25 82.849.1 ¢ 147.548 8 ¢ 436421 ¢ 1.9+0.2d 14403 d
(-5 bar) 25/30 63.6+8.4 ¢ 136.4+7.1 ¢ 424413 ¢ 1.5+0.1 0.9+03 ¢
JsSlS ol L, 25/15 101.8+14de 120.946.9 ¢ D2xlle 24+0.1d 08+0.1f
PEG 25/20 113.1484d  160.5+8.8 ¢ 435434 ¢ 2.6£0.2 d 1.1+0.1 ¢
(10 bar) 25/25 557459 ¢ 1253479 ¢ 39.842.2 ¢ 1.420.1 ¢ 0.940.1 f
25/30 527454 ¢ 111.145.4 ¢ 322411 f 1.7+0.2 d 0.8+0.05f
JsSlS o Lsl b 25/15 51.45+89 ¢ 192.8+5.4 be 343+1.1¢ 1.5£0.2 ¢ 0.6+0.05 f
PEG 25/20 69.149.7 ¢ 195.246.1 be 364433 ¢ 1.9402de  0.7£0.07 f
(-15 bar) 25/25 219458 f 1451159 cd 313424 f 0.7£0.1 f 0.5+0.06 f
25/30 177459 f  120.111.4d 295437 f 0.6£0.1 f 0.4+0.05 £

Wl (P 1 0) s (o )l s Dol s S ie By S Jlas gl a5 ol Sl
Means in each column followed by the same letters are not significantly different (P<0.05).
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Abstract

To investigate the effects of seed priming in Linum usitatissimum L. on germination characteristics
and yield, experiments were conducted in the laboratory conditions. In laboratory a completely
randomized design in factorial layout with 11 treatments (Poly Ethylene Glycol -5, -10 and -15 bar,
gibberellin in 200, 400 and 600 ppm, KNO3 in 200, 400 and 600 ppm concentrations, hydro-priming
and control) in ranges of temperatures (15/25, 20/25,25/25 and 30/25 °C -day/night) with 4 replication.
The results showed that priming had a significant effects on seed germination characters. PEG treats had
the most negative effects on germination characters. The most of seed vigour, percentage and ratio of
germination, length of radicle and length of plumule amounts were made by KNOs (200 ppm) and
gibberellin (400 ppm) under temperature range of 20/25 ° C (day/night). It seems this influence made
by the beneficial effects of potassium nitrate in growth and plant maintenance and effectiveness of
gibberellin in cell growth and photosynthesis.
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