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Effect of Seed Priming on Germination, Biochemical Indices and Yield Components of
Seed in Different Cultivars of Safflower (Carthamus tinctorius L.) under Drought
Stress
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Table 1: Analysis of variance of the effects of seed priming methods on germination characteristics of Carthamus
tinctorius L. under drought stress
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Stress x Cultivar
4572 0.36™ 01" 3 Sl A
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195.95™ 13.45° 031" 6 Sieln X 03,
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108.22" 2.451 031" 6 el X o8y X A
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136.81 4.42 0.04 48 >
Error
13.06 1254 13.71 (30,9) Slyeli 2

Coefficient of variation (%)

Wil oo 2oy0 0 5 ) Jlaiiml mhaw 5o lo s ol pme BB pue sasasyLis ol Sy

sk NS

* ** and ns: Indicate significance at the 0.05 and 0.01 probability levels and not significant, respectively
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Table 2: Analysis of variance of the effects of seed priming methods on biochemical characteristics and yield
components in Safflower cultivars under drought stress
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Y 0il yield
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* **and ns: Indicate significance at the 0.05 and 0.01 probability levels and not significant, respectively
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Table 3: Comparison of means interactions effects cultivarxpriming on germination characteristics in Carthamus tinctorius

Salsz e 2o Sl 5
Coefficient of velocity of germination Priming Cultivar
9.54¢ sall
' Control
10.68% Sl 90590
Hormopriming bals
11.84c Sios g Goldasht
Osmopriming
15.34% Selpgyoen
Hydropriming
19" sl
Control
19.5% ol yygo 90
Hormopriming Aho
19.01 Sizos 5! Soffe
Osmopriming
17.67% Sl
Hydropriming
19.5% ol
Control
20° Sireal 9,90
Hormopriming Oleis!
19.17% Sl yy gl Isfahan
Osmopriming
20° U TI

Hydropriming
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Means with the same letter are not significantly different
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Table 4: Comparison of mean interaction effect cultivar x priming x Drought stress on Radicle lenght

(ol azads, Jsbo Szl 53 R CERE
Radicle length (cm) Priming Cultivar Drought stress
297 ol Cusals
Control Goldasht
1.57¢ Syl 9050 Cubals i
Hormopriming Goldasht S5 (s,
1.36" Sos] 3 gamsl clals Full irrigation
Osmopriming Goldasht
1.91cfi s_iM.o.:l).lg)M CHals
Hydropriming Goldasht
1‘41f,j ol dao
Control Soffe
1.65%i Sionl 90 )50 a0 i
Hormopriming Soffe Jo5 sl
1.93¢ Sos 3 gons] ddo Full irrigation
Osmopriming Soffe
1.45° Sizoalng e ao
Hydropriming Soffe
2 g7be aals Ol
Control Isfahan
1.315hi S UTTC Ol )
Hormopriming Isfahan S5 (s,
3.18° Sierl prgonl Olebol Full irrigation
Osmopriming Isfahan
2.1807h M'fﬁ)w QW‘
Hydropriming Isfahan
09I ol Cubals
' Control Goldasht
och Syl i 90,90 Sbals
Hormopriming Goldasht i ST
2.74% \—i-—-o-—'lf}é—-d‘ Cbals Drought stress
Osmopriming Goldasht
Hydropriming Goldasht
2.4bcde .\.Cbl..: 4o
Control Soffe
2.48bcd ‘—i‘-‘-‘“l)-‘}‘)}“’ 440
Hormopriming Soffe G
1ii Sl gl dho Drought stress
Osmopriming Soffe
1.3 Sooal g e 4o
Hydropriming Soffe
2 74 aoll QLQ_LA
Control Isfahan
1.30i Sosl 90,90 Olee!
Hormopriming Isfahan A A
2 7bc Soos g o] Sleasl Drought stress
Osmopriming Isfahan
4.8 "i‘""“"‘l)"5)"\"“n L)Wl
Hydropriming Isfahan

Means with the same letter are not significantly different
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Table 5: Comparison of mean effect of cultivar on percent of germination
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s yalez oy ~)
Percent of germination Cultivar
63.33" sedals
Goldasht
94.38° ho
Soffe
98.75° Olas!
Isfahan

Means with the same letter are not significantly different
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Table 6: Comparison of mean effect of priming on percent of germination

STHIE SRV Soeal
Percent of germination Priming
82.220 sall
Control
84.17% Serl g0 90
Hormopriming
90.83% Son] 3 g
Osmopriming
92.722 Sl g e
Hydropriming

Al pre Dol aline B9y L o Sile
Means with the same letter are not significantly different
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Table 7: Comparison of means interactions effects drought stress x priming on biochemical characteristics and yield components in Carthamus tinctorius L.

(s 52 £55) Higammrd oSl (055 2 p5 k) Jslome Dlyapsy S Sl S
Superoxide dismutase (g/pro) Soluble carbohydrates (mg/g) Priming Drought stress
L‘.“.J
25.76° 11.08% c&t |
ontro
50,0130 9.65° Sieoilngers )
Hormopriming Jo5 sl
44,454 15.042 ja—w S Full irrigation
smopriming
<]
53.21% 14573 Selngied
Hydropriming
u
47.83bcd 15.142 C‘””t |
ontro
56.10° 11.92% Siorlngers ) o
Hormopriming a8l joebs > oy (Lol alad
42.93¢ 13,24 Sfﬁ-w‘ yw‘ Cut irrigation at stem emergence
smopriming
48,210 10.64¢ TN

Hydropriming

8,05l e Dgles aplie By, b b Sileo

Means with the same letter are not significantly different
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Table 8: Comparison of mean interaction effect cultivar x priming x stress on biochemical characteristics and yield

components in Carthamus tinctorius L.

g g, o, Sles alo o Slas Sis ils
. UJs)i o _ . Eyoye y> &l slass Siveal 5, ol
Py p5 ko) (&t o ) (o 2 %) Seed number per m? Priming Cultivar Drtought
Prolin (mg/g) vield oil (g/m?) Seed yield (g/m?) Stress
7.7 15,6140 52,61 1107.66% el o
Control Goldasht
399 14619 62.110 123466 Soemlngge ol )
Hormopriming Goldasht Jo5 sl
7 61c 15,21 57 41ik 1099.33¢ Sios] 2 gomes] bals Fullirrigation
Osmopriming Goldasht
9.56% 24.93 88,772 2251° Sl aals
Hydropriming Goldasht
6.44¢%fh 22,267 94.40% 2821.33° el e
Control Soffe
6.117%" 21,56+ 94.06% 2676.33% Soelnese Ao ]
Hormopriming Soffe Jo5 sl
551 23.77% 8853 2638.33% Sl g se<  Fullirrigation
Osmopriming Soffe
8.08%¢ 22,947 100.72? 3358.66 Siaal s ien e
Hydropriming Soffe
7.14cdef 22.56abcd 80.96bcdefg 2798bc ML‘" L)LQFM‘
Control Isfahan
4.889 19, 772bccelch 89.86° 2378.66% Sealngesn Ol :
Hormopriming Isfahan 5 s,k
5,340 17 4qcdefoh 74 40¢fan 2969¢ Sios] 2 o] Olas! Full irrigation
Osmopriming Isfahan
8.06bcd 213gabede g7abede 2554.33bede &“"”‘)‘9)“\*"’ QW‘
Hydropriming Isfahan
8.43%¢ 17.09cdefsn 50.80% 1023.66" el sedals i
Control Goldasht ;o 5 Lol akd
7.950¢ 14,530 67.620% 14869 Siorlngers S5 el b
Hormopriming Goldasht .
Sotlpgond  abals L
7.70%0 16.610n 61,5200 1353 Soelnge = Cut irrigation
Osmopriming Goldasht at stem
10.08° 141" 56.41 11719 Soemlngen o8 emergence
Hydropriming Goldasht
7.780c 16.98¢¢efoh 71.36%N 2295.66% sels sao ,
Control Soffe 30 Gkl alad
6.96°10 17.870cdefon 72.401" 2274.66° Siealngers e HRb al> e
Hormopriming Soffe .
e | . a8lw
7.38cde 22 (3abed 82 .gr5bedef 2479,33bcde ‘J:“"“’*‘.. 3 )"5"“" 4o Cut irrigation
Osmopriming Soffe at stem
8_49abc 22_3abcd 84.03bcdef 2668de “—i‘*"‘")"9)“\""° 4o emergence
Hydropriming Soffe
8.28 20.82:0cfs 78,8201 2417%% 2al Oleie ]
Control Isfahan o (g lul akad
7.67%% 20,1870l 78,561 2514,33% Sailge90 ol b alo
Hormopriming Isfahan .
ol g g el
7.46%% 18, bedefgh 73.90¢foh 2144f 2, )’9“"“" UW Cut irrigation
Osmopriming Isfahan at stem
4_92hi 2074abcdef 85_40bcdef 2492_33bcde “—i‘*‘"")'@)w ULQ‘“"&‘ emergence
Hydropriming Isfahan
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Means with the same letter are not significantly different

YYa



S i8lgz B g ¢y sty 1Ko g (S

ails o Slee «5 Lol ahad b .l 0090 53890 (i sgu ) PPRLE Y
p8) i sl 1l s eSOl 4 plekel 08) 5 a3 05 5 el slaghs) Sl eslitul CiS g5 oo S5l
G599 5m8 Slagely Judoas «Smulngynas boolren )55 sohieds HlalS o S 4 Cwglie (il e e
ceslin (i 15 lylpl jo el S g il g sl slalpl 5l S el gy9p0 solaiBl amwg S ,ig
@ HblS jo ould sl Ol a5 cl S5 4 a3Y il sialbes] s 0l o el Sieulp die) ol H0 il
5 o5 Jlesl gad; alese (5 Glosoas (aLS S Glize sy, 5,5 0 1) Gyl ool Lol
)l (S GBI D GalS )0 Sialng b o ool 5l ol lis Sl

&b

.‘SC‘))' ume Jj‘ A.l? ‘d)’”LLS MU)L;Q] Avay P 5@3) 9 T 5UL.Q.BlS .0 ‘OLA-:.JM “y - 50\)‘)\)ch oS ‘st‘

Pl &ls (g 5 (89, woyd sy 9, 5kos wails 5 Shos 5 kel ) 5 0 Sparl sy LYY .z ogme; 5 1o 8,50
FVFA N Y ojlods YV 0,90 ¢ 2l)5 69 0,5 slayiegss (Carthamus tinctorius L.) 6,15 calize

(Sesamum azuS olS SG5eles 58 S (S ho >0 5 gy My p yh el JLAYAY L pam ) 500 (Sode w050
AV-AYY F o Ll VY 0,90 .04l b_c‘))’ sl g G,L,.Le Sl 5l Jol> (6,50 Ll 4o indicum L)

JfY 0,99 ()‘)"‘ LSC‘)) ULQL».? lasl.c d~.l.’>u: &:J.lf o).ul.: 6L®w54) u.C5) 9 alo b))S.LQ.C » é..»} LJ’“"" ).1| Ava. R sr:)Lu‘ ULM.)Lv
FYO-YAY =Y o Lo
(F) 4 lpl =ly; sloiegy 4 a5 (Vigna unguiculata L) L sie Logl ol o5 (25 cov o Slos 5 5509 ju898 90
Fer-sNY
XAO-F+0 (V) YV () (owlids s j dlxa) 2LS slo gy s . St a5 byl yo (Pinus eldarica Medw.)

Lyl 50 S5 0 Shee p ansl Sibewcdloo 5 ST L il Jolome 5 500 Sicaslp logm 556 YAV Lo g wgunlo cg (sazle
YeO-YVE (MY ol olyy sl yiwghy 4 pis o

47&[.5 ..\..u) 9 L‘;’)A‘J‘P C’,‘L@;yg » A_i.\.».oo‘).aj).\.».b l..ul.a Ava. G sébta 9 -9 csw)b‘é o DRI T so_:‘o)'p GRS
FY-VE A ojlods oy Jlo ey uils alxe (Carthamus tinctorius L) Sis s o S5,I8

kst L LYY b od) 0559, Gialex e j0 Sasl 56 VAT L) (s 698 9 .8 ooy Slw p pliclu 5500
FA-FV VY ol o 0,90 « JoUg0 — Joko (65919505 (s 03U alome (6,98 i Loyl Cow JoSUS

52l pS LS a4 5,8 sl ails cuaS g Sles gl 0 ,Shae gl AYAY 2 (b Se 5 .7 S ambie ol e b 5,0l
YA-0A YA o)l cpziy Jlo gy LS (55091 58 ity (sole dolilad . )& Sy
AT DY olnl )3 6y9kd g pole a i liwjer len g ol lals jo a8 #B,1 ails 5 Slee

).\a ul&...a.?u 9 ‘991.(: (_g)L».)" pS .la;‘}u S &S/J).lf &5) 9 FHEY o)ﬁo.c P )~.\4 &A.Ho_v‘).s )Jl Ava¥ s 90 gl.?LaS “y-z su’_‘:l.d
V’q—[)‘\ Y O)Lo.u) Lﬁﬁo LJLM.? su‘){‘

adgl aly sl aslis o (5»)44‘9} 2 U’d aeST g oligns alidgl 31Avar z sl g (g “E WS paie
YY-Ae ¥ o,los cpitn Jlo &y olados 4 1l (6,9 ais Jal & o (Carthamus tinctorius L.) S5 ,15
FYV-2Y2:(F) Y (5,0l smwlidps 4 5 (Carthamus tinctorius L.) wuz o byl pl )0 o)l

Anonymous. 2017. http://www.fao.org/faostat/en/#data/QC. (visited in 07-06-2019).

AOAC, 2002. Official Methods of Analysis, 17th ed Association of Official Analytical Chemists, Arlington, VA.

Bates, L. S., Waldern, R. P. and Teave, |. D. 1973. Rapid determination of free proline for water stress studies. Plant
and Soil, 39: 205-207.

e


http://www.fao.org/faostat/en/#data/QC

A8 bl g 5l ITIV-TYY Olxio [ Jgl 65l [ pounn ol [ LS Oluudgs S90S

Bastia, D. K., Rout, A. K., Mohanty, S. K. and Prusty, A. M. 1999. Effect of sowing date, sowing methods and seed
soaking on vyield and oil content of rainfed safflower (Carthamus tinctorius) grown in Kalahandi, Orissa. Indian
Journal of Agronomy, 44 (3): 621-623.

Bewley, J. D., Bradford, K. J., Hilhorst, H. W. M. and Nonogaki, H. 2013. Seeds physiology of development,
germination and dormancy, 3rd ed. Springer, New York, Heidelberg, Dordrecht London.

Bradford, K. J. 1995. Water Relations in Seed Germination: 351-396. In: Kigel, J. and Galili, G. (eds.), Seed
Development and Germination. Marcel Dekker, New York, 872p.

Cayuela, E., Perez-Alfocea, F., Caro, M. and Bolarin, M. C. 1996. Priming of seeds with NaCl induces physiological
changes in tomato plants grown under salt stress. Physiologia Plantarum, 96: 231-236.

Chen, K. and Arora, R. 2013. Priming memory invokes seed stress-tolerance. Environmental and Experimental Botany,
94: 33-45.

Chen, K., Arora, R. and Arora, U. 2010. Osmopriming of spinach (Spinacia oleracea L. cv. Bloomsdale) seeds and
germination performance under temperature and water stress. Seed Science and Technology, 38: 36-48.

Dubois, M., Gilles, K. A., Hamilton, J. K., Rebers, P. A. and Smith, F. 1956. Colorimetric method for determination of
sugars and related substances. Analytical Chemistry, 28: 350-356.

Farooq, M., Basra, S. M. A., Hafeez, K. and Ahmad, N. 2005. Thermal hardening, a new seed vigor enhancement tool
in rice. Journal of Integrative Plant Biology, 47: 187-193.

Faroog, M., Wahid, A., Kobayashi, N., Fujita, D. and Basra, S. M. A. 2009. Plant Drought Stress: Effects, Mechanisms
and Management. Sustainable Agriculture, Springer, Dordrecht. pp. 153-188.

Fleta-Soriano, E. and Munné-Bosch, S. 2016. Stress memory and the inevitable effects of drought: a physiological
perspective. Frontiers in Plant Science, 7: 143.

Gecgel, U., Demirci, M., Esendal, E. and Tasan, M. 2007. Fatty acid composition of the oil from developing seeds of
different varieties of safflower (Carthamus tinctorius L.). Journal of the American Oil Chemists' Society, 84 (1): 47-
54.

Giannopolitis, C. and Ries, S. 1997. Superoxid desmutase: I. Occurence in higher plant. Plant Physiology, 59: 309-314.

Goswami, A., Banerjee, R. and Raha, S. 2013. Drought resistance in rice seedlings conferred by seed priming: role of
the anti-oxidant defense mechanisms. Protoplasma, 250: 1115-1129.

Jamshidi Jam, B., Shekari, F., Azimi, M. R. and Zangani, E. 2012. Effect of priming by salicylic acid on germination
and seedling growth of safflower seeds under CaCl; stress. International Journal of Agriculture: Research and
Review, 2: 1097-1105.

Hasegawa, P. M., Bressan, R. A., Zhu, J. K. and Bohnert, H. J. 2000. Plant cellular and molecular responses to high
salinity. Annual Review of Plant Physiology and Plant Molecular Biology, 51: 463-499.

HI, S. A. and Ramanujam, M. P. 1997. Effect of salicylic acid on black gram (Vigna mungo) cultivars. Indian Journal of
Plant Physiology, 2 (2): 138-141.

Hus, J. L. and Sung, J. M. 1997. Antioxidant role of glutathione associated with accelerated aging and hydration of
triploid Watermelon seeds. Physiol Plantarum, 100: 967-974.

Hussain, S., Zheng, M., Khan, F., Khalig, A., Fahad, S., Peng, S., Huang, J., Cui, K. and Nie, L. 2015. Benefits of rice
seed priming are offset permanently by prolonged storage and the storage conditions. Scientific Reports, 5 (8101):
1-12.

Jisha, K. C. and Puthur, J. T. 2016. Seed priming with beta-amino butyric acid improves abiotic stress tolerance in rice
seedlings. Rice Science, 23 (5): 242-254.

Jisha, K. C., Vijayakumari, K. and Puthur, J. T. 2013. Seed priming for abiotic stress tolerance: an overview. Acta
Physiol Plant, 35: 1381-1396.

Jones, K. W. and Sanders, D. C. 1987. The influence of soaking pepper seed in water or potassium salt solutions on
germination at three temperatures. Journal of Seed Technology (USA), 11 (1): 97-102.

Khalig, A., Aslam, F., Matloob, A., Hussain, S., Geng, M., Wahid, A. and ur Rehman, H. 2015. Seed priming with
selenium: consequences for emergence, seedling growth, and biochemical attributes of rice. Biological Trace
Element Research, 166 (2): 236-244.

Kubala, S., Wojtyla, L., Quinet, M., Lechowska, K., Lutts, S. and Garnczarska, M. 2015b. Enhanced expression of the
proline synthesis gene PSCSA in relation to seed osmopriming improvement of Brassica napus germination under
salinity stress. Journal of Plant Physiology, 183: 1-12.

Lipiec, J., Doussan, C., Nosalewicz, A. and Kondracka, K. 2013. Effect of drought and heat stresses on plant growth
and yield: a review. International Agrophysics, 27: 463-477.

Liu, C., Liu, Y., Guo, K., Fan, G., Li, G. and Zheng, Y. 2011. Effect of drought on pigments, osmotic adjustment, and
antioxidant enzymes in six woody plant species in karst of Southwestern China. Environmental and Experimental
Botany, 71: 174-183.

Liu, L., Guan, L. L., Wu, W. and Wang, L. 2016. A review of fatty acids and genetic characterization of safflower
(Carthamus tinctorius L.) seed oil. World Journal of Traditional Chinese Medicine, 2: 48-52.

Moaveni, P. 2011. Effect of water deficit stress on some physiological traits of wheat (Triticum aestivum). Agricultural
Science Research Journal, 1 (1): 64-68.

Moosavi, A., Tavakkol Afshari, R., Sharif-Zadeh, F. and Aynehband, A. 2009. Seed priming to increase salt and
drought stress tolerance during germination in cultivated species of Amaranth. Seed Science and Technology, 37
(3): 781-785.

Yy


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwiJw_6ojPffAhUHGhQKHQA7C7oQFjAAegQIARAC&url=https%3A%2F%2Fonlinelibrary.wiley.com%2Fjournal%2F13993054&usg=AOvVaw0EveskNmfpYEgnkuJzXeKw
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwiXxPXzjfffAhXFEiwKHZ17DT4QFjAAegQICBAB&url=https%3A%2F%2Fwww.seedtest.org%2Fen%2Fseed-science-and-technology-_content---1--1084.html&usg=AOvVaw0Dxia-b2sTtul23kGUGTFo
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwjZ6sipi_jhAhVNxoUKHV02D4AQFjAAegQIBxAC&url=https%3A%2F%2Fpubs.acs.org%2Fjournal%2Fancham&usg=AOvVaw3sx36uX0sIgKVPoR6BDhID
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=2ahUKEwiE26-AlPffAhXKKCwKHV6jDJUQFjABegQICBAB&url=https%3A%2F%2Fwww.nature.com%2Fsrep%2F&usg=AOvVaw1FrLe7KkLEexqmdgR3TTg2
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=5&cad=rja&uact=8&ved=2ahUKEwi2ifa7lvffAhUSkRQKHdh2CI8QFjAEegQIAhAB&url=http%3A%2F%2Fwww.wjtcm.org%2F&usg=AOvVaw07lSJSoA3A17oHAS1Pdxw6

o Wle S S ¢ pd Sy 1000 5 (Lo

Nabizadeh, E., Yousefi, F. and Gerami, F. 2012. Osmopriming effects on safflower (Carthamus tinctorius L.) seed
germination and seedling growth. European Journal of Experimental Biology, 2 (3): 623-630.

Omidi, A. H., Khazaei, H., Monneveux, P. and Stoddard, F. 2012. Effect of cultivar and water regime on yield and yield
components in safflower (Carthamus tinctorius L.). Turkish Journal of Field Crops, 17 (1): 10-15.

Paparella, S., Aradjo, S. S., Rossi, G., Wijayasinghe, M., Carbonera, D. and Balestrazzi, A. 2015. Seed priming: state of
the art and new perspectives. Plant Cell Reports, 34: 1281-1293.

Patade, V. Y., Khatri, D., Manoj, K., Kumari, M. and Ahmed, Z. 2012. Cold tolerance in thiourea primed capsicum
seedlings is associated with transcript regulation of stress responsive genes. Molecular Biology Reports, 39 (12):
10603-10613.

Soltani, E. and Soltani, A. 2015. Meta-analysis of seed priming effects on seed germination, seedling emergence and
crop yield: Iranian studies. International Journal of Plant Production, 9 (3): 413-432.

Sharma, A. D., Rathore, S. V. S, Srinivasan, K. and Tyagi, R. K. 2014. Comparison of various seed priming methods
for seed germination, seedling vigour and fruit yield in okra (Abelmoschus esculentus L. Moench). Scientia
Horticulturae, 165: 75-81.

Shehab, G. G., Ahmed, O. K. and El-Beltagi, H. S. 2010. Effects of various chemical agents for alleviation of drought
stress in rice plants (Oryza sativa L.). Notulae Botanicae Horti Agrobotanici Cluj-Napoca, 38 (1): 139-148.

Soxhlet, F. 1879. The gravimetric determination of milk fat. Digitalisierung des Polytechnischen Journals, 232: 461-
465.

Wright, P. R., Morgan, J. M. and Jessop, R. S. 1997. Turgor maintenance by osmoregulation in Brassica napus and B.
juncea under field conditions. Annual Botany, 80: 313-319.

Zhang, F., Yu, J., Johnston, C. R., Wang, Y., Zhu, K., Lu, F., Zhang, Zh. and Zou, J. 2015. Seed priming with
polyethylene glycol induces physiological changes in sorghum (Sorghum bicolor L. Moench) seedlings under
suboptimal soil moisture environments. PLoS One, 10 (10): e0140620, http://dx.doi.org/10.1371/journal.pone.
0140620.

YYy


http://dx.doi.org/10.1371/journal.pone.%200140620
http://dx.doi.org/10.1371/journal.pone.%200140620

99 Ll g Hleg ITIV-TYY Silxius | S5l 6 yloud [ poimnas Alo> | 2LS wladgi 5,903

Effect of Seed Priming on Germination, Biochemical Indices and Yield Components of
Seed in Different Cultivars of Safflower (Carthamus tinctorius L.) under Drought
Stress

Aeini', M., Heidari Sharif Abad?, H., Yousefi Rad®", M., Majidi Heravan®*, E. and Madani®, H.

Abstract

In order to investigate the effect of different methods of seed priming on germination indices, biochemical
characteristics and yield component of three safflower cultivars under drought stress conditions, two experiment was
carried out in the form of filed (as split factorial in randomized complete blocks design) and laboratory (as factorial
based on completely randomized design) with three replications. The experimental factors included drought stress in
two levels of complete irrigation during the growing season and drought stress at the stem elongation as the main factor
and seed priming with osmopriming, hydropriming, hormopriming and control (without priming) and safflower
cultivars included Isfahan, Sofeh and Goldasht as subplot factor. Simultaneous application of hydropriming and drought
stress in Isfahan cultivar resulted in the highest root length (4.8 cm). Hydropriming and hormopriming increased the
coefficient of velocity of germination in Isfahan cultivar 52.34% compared to control. Hydropriming increased the
germination percentage by 11.33% compared to the control. The highest seed yield (100.72 g/m?) were obtained in
Sofeh cultivar during complete irrigation and hydropriming application. The highest soluble carbohydrate amount
(15.14 mg/g FW) was related to the interaction between stress and no priming. Goldasht cultivar had the highest oil
yield (24.93 g/m?) at the time of complete irrigation and hydropriming application. Usage of hydropriming during stress
in Goldasht cultivar caused the highest amount of proline (10.08 mg/g FW). The interaction of hormopriming with
drought stress causes the most activity of superoxide dismutase enzyme (56.1 mg protein/min).
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