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ns: non significant, *: significant at 5% probability and **: significant at 1% probability
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Table 1- Continued

(MS) e yo (2Kl
o i Aol ax® |
coV. o5 by o Slas “’é‘r’am cails y asLd
df Oil yield . Harvest index
yield
blok w4 2 20212.35 37402.80 4.63
8 S A 3 44397.42" 176412.89" 2383"
drought stress
Error a ol 6 144.29 1148.09 217
priming b e 3 29191.87" 78065.95" 2.05™
Kooal g X (S S
drought stress 9 1900.62 ™ 2985.11° 1.23™
priming
Error i Lo T olau! 24 2031.08 1100.94 1.84
1 CV &l yuds s i 9.65 3.30 9.60

Qo) Jiol maw ;o o cixe g o Jixe e o5 5 4y s g NS
ns: non significant, *: significant at 5% probability and **: significant at 1% probability

S5 obS JgmeS ol (i (15 @it sl jled il glo(:Silos anslie Y Jguar
Table 2- Camparation means effeces of drought stress on number of capsules per castor

bean
S s Evapration of panclassA
drought stress 60 mm 90 mm 130 mm 150 mm
LS 50 JguusS Slani
number of capsul&e 345a 310 b 300 b 280c
per plant

Sz,8 obS Do (B p (SiS T e b jlesd T slaprSile aglie Y Jguer
Table 3- Camparation means effeces of priming on some traits of castor bean

Syl yy 3 -
priming el ] Sordand v Sonoaly 9502 eS| o
control Sdlicylic acid Hydro priming hydrogen peroxide
oL 50 JomumsS ooy
number of capsules 294 b 33la 318 ah300 b 300b
/plant
ol )5 JgmnS 039
plant
olS o wils slowy
number of geain 552 b 616 a 600 a 582 ab

/plant




” Oledal (oo o, Sz s (aly 9 () Sloegas p oy Smln g (S 5 S0 5 jaeoulis AT ‘I

110

a a
120 b
100 C
60 o
40 -
20 A
(4] | 1 1
60 00 130 150

(Drought Stress) Si= 2
S S wig gl )| S il alitee bl xSl dulie =) JSC&
Figure 1- Means comnaration effects of dml Inht sfress on nlant heinht of castor bean

140
5 T2

100 4
80
60
10 +
20 4
0

L Sl el ._{,_MIJ_.}JM e ULy [
Primi NG) s jlesd i
S5 wg gi)] p Spelny Blise o lan (2 Slee aylie Y S
Figure 2- Means ecombparation effects of sped nrimina on nlant heioht of castor bean

.l
|
A

oo o) 40 715
Plant hight (c
el
=

cm

(o ) 6 i1
Plant height {

a
T 180 -
3
I & 175 b
= 170
=3 % c
G, 5y 165 -
2
= 160 -
155 . .
a0 90 130 150

(Drought stress) s i

S8 als Hlim 59 p (S i alise sl jlard (Sl duglie - SIS
Figure 3- Means comnaration effects of drannht stress on 1000 arains weinht of castor bean

185 -
5
3 2 180 -
1 2
= 2 175 1
2w
3
o & 170
=
160

dsls &..L.L;JM.I ﬁﬂmi_.”m LT Y

Primi NG) )4 jled i
S5 &ls J5a (59 p Sesl p cilitie sl Lo uSiloo dunlie —F S50
Figure 4- Means comparation effects of priming on 1000 grains weight of castor bean



YAV e (FON) oot son3lys sl ol BLS (53l sedoST rmgy - (ool 4055 |

=
b
T = 5DO [ =
- =
) 400 =
w2 300
5 3
3‘: 200
=,
100
Q : : ;
&0 20 130 150
(Drought stress) s s

S5 Gy 0 e p (SaS 5 il sl jlest (2 Sle dalie B S50
Figure 5- Means comnaration effects of dronicht stress on ail vield of castor bean
600 -

a
b

500 - c c

400 -

300

200

100

0 1 1 1 1
el 4 P S R |

Al el Bl s

f:‘;'..i.g.\ J: f;‘g.lu.ﬁ Q‘éb :,S.'u.i
Oil yield (kg/ha)

Priming) ;& b i

S5 Gy 0 e p Sl it slajlos (2Sle anlie F S
Fiaure 6- Means comparation effects of nrimina on oil vield of castor bean

£y el Sl Aol [ P PR 44 4i5eS1 T
R 0] s v
—, g; 1000 1 i
G = so00 A
E%‘i g &00
'.', 400
g X

an 130 150
(Dronghl siress) Sos 2o

S5 ails 0, Shee 5 Stenlp g (St L alisee slajles line 51 puSiles dglio —Y S0
Figure 7- Means comparation effects of dr%ught stress and priming on grain yield of castor
AN

[T S I ]

18 a

16 b bc

14 c
ok (I 12 A
- ]
3, € 10
w: @
n‘ =
:} 5 il
=

60 20 130 150

(Drought Stress) s+ 5

S5 olS Cutlyy s (Sis i b jlend (2 S0lee anlie —A S5O
Figure 8- Means comparation effects of drought stress on harvest index of castor bean



Oledol (doe 03, S8 )0 cial) g phugy Sleogas p yd Sl g (St 25 1 -] ) Sen 5 jao culs A7

References osliiw! 350 zslio

- Adalatpishe, M., R. Abasdokht, and N. Montazari. 2009. Halo priming and priming on
germination of maize under drought and salinity stress conditions. Journal of
Agriculture and Natural Resources Golestan. 2: 79-67. (In Persian).

- Akpan, U.G., A. Jimoh, and A.D. Mohammad. 2006. Extraction, characterization and
modification of castor seed oil. Leonardo Journal Science. 8: 43-52.

- Akramghaderi, F., E. Soltani, and A. Miri. 2008. Effect of seed priming on
germination response to temperature in cotton. Journal of Agricultural Science and
Natural Resources. 15(3): 51-44.

- Ashrafi, E., and J. Razmjoo. 2014. Effect of seed hydropriming and irrigation regimes
on grain, biologica yield, harvest index, oil and protein content of safflower
(Carthamus tinctorius L.) cultivars. Agronomy Journal (Pajouhesh & Sazandegi).
103: 61-68. (In Persian)

-Azizi, M., A. Soltani, and S. Khavari. 2008. Canola, physiology, agronomy, plant
breeding and biotechnology. Publications Jihad Mashhad University. 220 pages.

- Bradford, K.J. 1995. Water relations in seed germination. In: J. Kigel and G. Galli
(eds.). Seed Development and Germination, pp. 351- 396. Marcel Dekker Inc. New
York.

-Derya, O. 2012. The effect of different priming treatments and germination
temperatures on germination performance of lentil (Lens culinaris Medik) seeds.
Journal of Agriculture and Biology Sciences. 7(12): 977-981.

- El Tayeb, M., and N. Ahmed. 2010. Response of wheat cultivars to drought and
salicylic acid. American-Eurasian Journal of Agronomy. 3 (1): 01-07.

- Faroog, M., SM. Basra, and A.N. Ahmad. 2006. Imporoving the performance of
transplanted rice by seed priming. Plant Growth Regulation. 51: 129-137.

-Farooqg, M., T. Aziz, SM.A. Basra, M.A. Cheema, and H. Rehman. 2008. Chilling
tolerance in hybrid maize induced by seed priming with salicylic acid. Journal of
Agronomy and Crop Science. 194(2): 161-168.

-Gaderi, A., B. Kamyar, and A. Soltani. 2008. Science and seed technology.
Publications Jihad Mashhad University. 512 p. (In Persian).

- Gholinezhad, E., A. Aynaband, A. Hassanzade Ghorttapeh, G. Noormohamadi and .
Bernousi. 2012. Effects of Drought Stress, Nitrogen Amounts and Plant Densities
on Grain Yield, Rapidity and Period of Grain Filing in Sunflower. Journal of
Agricultural Science and Sustainable Production. 22(1): 129-143. (In Persian).

-Hanan, E.D. 2007. Influence of sdicylic acid on stress tolerance during seed
germination of Triticum aestivum and Hordeum vulgare. Biological Research. 1:
40- 48.

- Hassanzadeh Ghorttapeh, A., and S. Nabi. 2016. Effects of plant population and
planting pattern on vegetative and reproductive characteristics of castor bean
(Ricinus communis L) plant. Agronomy Journal (Pajouhesh & Sazandegi). 111: 1-
10. (In Persian).

- Jahannavard, Sh., M. Tagjbakhsh, |. Bernosi, and A. Hassanzadeh. 2012. Determination
of sowing dens and plant densities of castor bean crop in Umia region. Agronomy
Journal (Pajouhesh & Sazandegi). 100: 186-194. (In Persian).



AY VWAV s «(FON o lods ewoslss ala o ol,5 LS s3slss judsS] imghy - ol i3 I

-Kafi, M., and M. Rostami. 2007. Yield characteristics and oil content of three
safflower (Carthamus tinctorius L.) cultivars under drought in reproductive stage
and irrigation with saline water. Iranian Journal of Field Crop Science. 5: 121-
132. (In Persian).

-Khan, A.A. 1999. Preplant physiological seed conditioning. In: J. Janik (ed).
Horticultural revie.

-Kiran, B.R. and M. Prasad. 2017. Ricinus communis L. (Castor bean), a potential
multi-purpose environmental crop for improved and integrated phytoremediation.
European Biotechnology Journal. 1(2): 101-116.

- Kumar, H. 2000. Development potential of safflower in comparision to sunflower,
sesame and safflower newsletter. Institute of Sustainable Agriculture. Spain. No.
15: 86-89.

-LimaG.S.D., H.R. Gheyi, R.G. Nobre, D.A. Xavier, and L.A D. Soares. 2016. Castor
bean production and chemical attributes of soil irrigated with water with various
caronic composition. Revista Caatinga, Mossor0. 29(1): 54-65.

- Mir-Mahmoodi, T., S, Karbalaye Golizadeh, N. Khalilighdam and S. Y azdanseta.
2014. The effect of salicylic acid on rate germination and seedling establishment
on rapeseed (Brassica napus L.). International Journal of Agriculture Innovations
and Research. 2(6): 2319-1473.

- Seefeldet, S.S.,K.K.Kidwell,andJ.E.Waller.2002. Basegrowthtemperature, germination
rates and growth responses of contemporary spring wheat (Triticum aestivum. L)
cultivars from the USA pacific North West. Field Crops Research. 75: 47-52.

- Seyahjani, E.A., F. Farhvash, MB Khorshidi Benam, A. Sadeghim. 2010. Studying
the effect of drought stress on yield and yield components of three sunflower
cultivars. Environmental Stressesin Crop Sciences. 3(1): 59-68.

- Shakirova, F.M., A.R. Sakhabutdinova, M.V. Bezrukova, R.A. Fatkhutdinova, and
D.R. Fatkhutdinova. 2003. Changes in the hormonal status of wheat seedlings
induced by salicylic acid and salinity. Plant Science. 164: 317-322.

- Shekari, F., M. Pakmehr, and G. Goreyshi. 2010. The effect of priming with salicylic
acid on some physiological traits under drought stress during pod cowpea. Journal
of Agricultural Sciences. 3: 29-13. (In Persian).

- Singh, K.B., and M.V. Osha. 2003. Resistance to six races of Ascochyta rabiel in the
world germplasm collection of chickpea. Crop Science. 33: 186-1809.

-Viola, A.O., and G.E. Anekwe. 2001. Amino acids and other biochemical components
of Ricinus communis (variety minor), an anti-conceptive. Pakistan Journal of
Biological Science. 4: 866-868.

- Weiss, E.A. 2000. Oilseed Crops. Blackwell Sci. 364p.

-Yang, Q.H., X. Wel, X.L. Zeng, W.H. Ye, X.J. Yin, W. Zhang-Ming, and Y.S. Jiang.
2007. Seed biology and germination ecophysiology of Camellia nitidissima. Forest
Ecology and Management. 255: 113-118.

- Zeynali, 2008. Safflower. Gorgan University of Agricultural Sciences and Natural
Resources. 420 pages.

-Zhou G., B.L. Ma, C.N. Feng, L. Jianfei, and P. Qin. 2010. Determining salinity
threshold level for castor bean emergence and stand establishment. Crop Science.
50(5): 2030-2036.



Journal of Crop Ecophysiology / Val. 12, No. 1, 2018 88 ]

Effect of Drought Stressand Seed Priming on some
Vegetative and Reproductive Traits of Castor bean (Ricinus
CommunisL.) var Esfahan

Sonia Abasi Sadr?, Soran Sharafi?, and Abdollah Hassanzadeh Ghorttapeh®

Received: December 2017 , Revised: 25 February 2018, Accepted: 5 June 2018

Abstract

Drought is an important factor affecting germination, early plant growth and its rate
and decreasing economic performance of seedlings. Thus, seed priming to induce
homogenice germination, emergence and increase the rate of growth and reduce adverse
environmental effects results higher in yields. It adso facilitates seedling emergence
early and establishment of the plant. To study the effect of drought stress and seed
priming on some vegetative and reproductive traits of castor bean (Ricinus communis), a
split plot experiment based on randomized complete block design with three
replications was conducted at the Saetlo Station of Agricultural and Natural Resources
Research and Education Center of West Azerbaijan, during growing season of 2013.
Main factors were drought stress with four levels (60, 90, 110 and 130 mm pan
evaporation) and subfacotre were four seed priming treatments: control, hydro-priming,
salicylic acid and hydrogen peroxide. Results of variance analysis showed that the
drought stress significantly affected plant height, 1000 seed weight, grain yield, oil yield
and grain harvest index. Seed priming aso, significantly affected plant height, 1000
seed weight, seed yield, oil yield and harvest index. Interaction between water stress
and priming treatments significantly affected grain yield. Considering the comparison of
mean values, it was observed that plant height, 1000-seed weight, seed yield, ail yield
and harvest index, at 60-mm evaporation from the pan had the highest values. Seed
priming affected all of the traits and salicylic acid treatment also was able to affected
the highest amount of all traits. The highest grain yield and 1000 grain weight were due
to the interaction of 60 mm evaporation from the evaporation pan and seed priming with
salicylic acid.
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