P,

1 e
! T T
Iranian Journal of Weed Science r ' SAslds ils Ao
Vol 16, No 2, 1399 (87-98) \‘gt
DOI: 10.22092/1JWS.2020.1806.1266 - L AY=-9A 2) YA .Y 8 Lo (V7 550
W
b Socep o Woed Scenc?

(Carthamus oxycantha) _ois>g S5 ;ale  J54ilgn Oluoguad w Swid g 69w (Wi ]

T gl y (g0 (5 8 (e (131,558 b ld e
0L (5540 555 8 05 8 OLtils VY cdgiie s b ot (63,5 LaS 8 AL (5350 5SS ST s S (6 S5 g amiils )
Apdn g5 b o201 (53,5588
QYN 25 pd eyl — VFAV/A/E 1Bl s ju )

oS>

)y yokaieds g o gmne (49 lwl B bl liaes £l5e 13 sae jyadile dles | (Carthamus oxycantha) isg 55,5
ey 3 5o MelS 2 B 3 5 S g0ty laiales] om ile S5l il Slogas (K g (590 i
6 o Jilry ol gy 2 390 Jolge 15 plos] cagetio guogd b oSl jyaslacile pole wlisiog olStalojl )2 1720 Jlo 53 1,5
D55 3 b3 g (JSblSo VY 5 =) mefA o8 e ¥ oY ) o) e cei > (PEG) JsSudS ol b 5 e 59,5 ]
YON A0 ¥+ slalod ) i fay (Sjailen Cao s g duo)d oy i (J35 90y 50 0399 3,5 Blu dx 3 YD 4 Ve YO ¥ N N+ o
A N slaled )3 (5)98 G slp il oy (1l o) 00 (gl 390 Ol rilty A5 e 31,5 il d 3 Yo ol
b il (Sl 5 el i yobods 5 JSwllSe —V/AY 5 —Y/EY —FIFY Y/SY —YIYS Ll iy ol 5 il a3 Yo 9 VD Y-
dinge slod ¢ JKllSo /5 b yis 31 oo y,lS 31 o8l o smilty yosis b 2393 JISusbiSa =/ VY 4 =V/E¥+ —VAY —V/FA —\/50
I (el WAL 4 38/8% 1 aigy (glod (JISwbEe =+ /Y & yao 5l JeSoME il (L 5l ol O Jawdly pois b g WW/FY 4 V4/31
9295 blie > ol (558 Judlty 9 391 (609 ) iy (S 4y ooy SO ol il ol @l (slies 1 g IS ysba 25

x5 ) degidyge b b (B )3 jyacile (pl o e inen

et IS ¢ Sialey ey ( JoSOMS sl b s sals” Olals”

Effect of salt and drought stress on germination characteristics of wild safflower
(Carthamus oxycanthus)

Seyyedeh Fatemeh Fakhr Rad', Ali Ghanbari?, Mehdi Rastgoo®
1, 2, 3. Department of Agrotechnology, Faculty of Agriculture, Ferdowsi University of Mashhad, Iran

(Received: November 25, 2018- Accepted: December 4, 2019)

ABSTRACT

Wild safflower (Carthamus oxycantha) is an important weed in the Saffron fields of Razavi Khorasan
province. To study the effects of salt and drought stress on germination characteristics of this weed species,
a factorial experiment was conducted in a completely randomized design with four replications. Factors
included water potentials based on NaCl and PEG at 8 levels (0, 0.2, 0.4, 0.6, 0.8, 1.0 and 1.2 -MPa) and
temperature at 6 levels (10, 15, 20, 25, 30 and 35 °C). In both stresses, the greatest germination percentage
and rate were observed at 20, 15, 25, 10 and 30 °C, respectively. The required water potentials for 50%
reduction in germination percentage for salt stress at 10, 15, 20, 25 and 30 °C were 2.26, 3.64, 4.43, 2.63
and 1.98 -MPa, respectively, and similarly for drought stress were 1.65, 1.68, 1.92, 1.43, and 0.12 —Mpa,
respectively. Changing water potential base on NaCl from 0 to -0.6 MPa, decreased optimum temperature
from 19.99 to 17.43 °C. Optimum temperature decreased from 19.99 to 17.90 °C by changing water
potential based on PEG from 0 to -0.2 MPa. In general and based on the results of this experiment, wild
safflower was more sensitive to drought than salinity, and the potential for its spread in saline areas, as well
as the management of this weed in saline lands should be considered.
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Fig 1. Effect of different water potential based on NaCl and PEG on germination percentage of wild safflower seeds in
different temperatures based on three parametrs logistic model. Parametrs representd in Table 1.
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Table 1. Parameters estimated from fitting the three parametrs logistic model to relationship between germination of wild
safflower seeds at different water potential based on NaCl and PEG at different temperatures

Temperature(°C) Ginax Girate Xso P value R?
10 48.78 2.26 0.24 0.0003 0.96
15 78.28 3.64 0.75 0.0001 0.92
NacCl 20 90.07 443 0.76 0.0003 0.95
25 63.80 2.63 0.64 0.0001 0.96
30 22.82 1.94 0.11 0.0001 0.97
10 49.94 1.65 0.24 0.0009 0.96
15 80.40 1.68 0.28 0.002 0.95
PEG 20 97.24 1.92 0.29 0.0007 0.97
25 67.47 1.43 0.23 0.0011 0.96
30 22.92 0.12 0.12 <0.0001 0.99
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Fig 2. Cumulative germination of wild safflower seeds at different water potential based on NaCl, in different temperatures,
according three parameters sigmoidal model. Parameters representd in Table 2.
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Fig 3. Cumulative germination of wild safflower seeds at different water potential based on PEG, in different temperatures,
according three parameters sigmoidal model. Parameters representd in Table 2.
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Table 2. Parameters estimated from fitting the sigmoidal model to relationship between germination of wild safflower seeds
and temperature at different water potentials based on NaCl and PEG

Temperature(°C)  NaCl or PEG  Water potential (-Mpa) a b Xo R
0 49.72  0.53 420 0.99
0.1 41.69 095 547 099
0.2 27.65 0.79 554 098
10 NaCl 0.4 2033 088 7.65 0.99
0.6 - - - -
0.8 - - - -
1 - R R R
1.2 - - - -
0 4997 054 320 0.99
0.1 4091 053 342 099
0.2 2589 057 359 099
10 PEG 0.4 16.00 0.04 595 1
na 11N An 500 1
0.8 - - - -
1 - R R R
1.2 - - - -
0 8329 0.61 3.01 0.99
0.1 7498 0.81 3.33  0.99
0.2 7498 0.64 3.70 0.99
15 NaCl 0.4 70.81 092 398 0.99
0.6 5442 046 570 0.99
0.8 33.16 044 647 0.99
1 2361 063 6.66 0.99
1.2 10.00  0.04  6.01 1
0 8329 0.61 3.01 0.99
0.1 62.73 059 279 099
0.2 51.04 0.57 2.63 0.99
15 PEG 0.4 38.79 076 3.78 0.99
0.6 2039 095 655 099
0.8 6.00 0.04 597 1
1 - R R R
1.2 - - -
0 99.81 041 211 0.99
0.1 88.60 049 238 0.99
0.2 84.82 034 273 0.99
20 NaCl 0.4 7091 046 453  0.99
0.6 7585 0.44 440 0.99
0.8 31.50 053 476 099
1 2191 056 452 099
1.2 1209 054 551 099
0 99.81 041 211 0.99
0.1 83.35 0.52 255 098
0.2 61.14 070 238 0.96
20 PEG 0.4 4383 1.02 399 097
0.6 2023 047 676 099
0.8 8.00 0.03  7.00 1
1 - . - R
1.2 - - - -
0 68.51 070 3.16 0.99
0.1 51.84 0.80 3.04 0.99
0.2 3487 0.73 299 0.99
25 NaCl 0.4 26.05 093 4.03 098
0.6 18.88  0.67 4.65 0.99
0.8 8.00 0.03  6.00 1
1 - R R R
1.2 - - - -
0 68.51 070 3.16 0.99
0.1 51.84 0.80 3.04 0.99
0.2 3487 073 299 099
0.4 2605 093 4.03 098
25 PEG 0.6 18.88  0.67 4.65 0.99
0.8 8.00 0.03  6.00 1
1 - R R R
1.2 - - - -
0 23.04 073 3.61 099
0.1 18.08 0.58 4.83 0.98
0.2 8.00 0.03 7.00 0.99
30 NaCl 0.4 - - - -
0.6 - - - -
0.8 - - - -
1 - - - -
1.2 - - - -
0 23.04 073 361 098
0.1 1489 053 359 099
0.2 10.14 0.74 6.33 0.98
30 PEG 0.4 8.00 0.03  6.00 1
0.6 - - - -
0.8 - - - -
1 - - - -
1.2 - - - -

s 25 (6 xS 83l i (et e RE (S3lem Aoys 0 a4 Doy Olos sdiens X0 ¢ 58l S D S5alr SIu- A
a: Maximum cumulative germination, b: proportional to the rate of germination, X,: time to 50% maximum cumulative germination,
R?: Coefficient of determination, -: was not measurable
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Table 3. Cardinal temperature and also some other parameters from the fitting ISL model to relationship between
germination rate of C. oxycantha seeds and temperature at different water potential based on NaCl and PEG

a b
water potential Base Optimum Maximum R? P value
-MPa temperature temperature temperature
0 6.27 19.99 31.54 0.99 <0.001
0.1 7.46 19.40 31.11 0.99 <0.001
NaCl 0.2 8.42 18.90 31.50 0.99 <0.001
0.4 9.15 17.90 30.83 0.94 <0.001
.0.6 00.10 17.43 31.15 0.94 <0.001
0 6.27 19.99 31.54 0.99 <0.0001
PEG 0.1 4.76 19.80 31.14 0.99 <0.001
0.2 7.32 17.90 30.44 0.99 <0.0001
12 12
1 (a) S e i (b) o omin
= v  -02MPa v -02MPa
T g A .04MPa _ g4
2 = 06MPa B
2 2
o g
S 4 2 4
2 2
ag) 2 d 21
o
0 0

T T T
20 25 30
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35
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Fig 4. Fitting intersected-lines model to relationship between temperature and germination rate of wild safflower seeds at
different water potential based NaCl (a) and on PEG (b)
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