Iranian Journal of Field Crop Science el el - bls
Vol 48, No 1, Spring 2017 (91-105) O 0B '°"J’°
DOI: 10.22059/ijfcs.2017.133569.653958 (V=10 () AP e o) 6)less FA 5,50

S 30 (leadign 6 2 9 3N 2 SIS e il Ly 45T
(Ricinus communis L.)

"ol Lo yowes 97 (Gl 5 g5 Loy T sal e e ¢ Slake bus
géjJ}L’;S EM‘: u;JUL:J C}\.ﬁ‘} C,&‘J_} e‘,; ‘JW"’J Jli.sl:..J “)'.‘f 63}3}1.{3 9 f_,l.ﬁ JJ:)| qu\S ‘5‘,:5..";5'.: ¥ 3 Y
b‘ﬂ‘ ‘C"M‘i ‘C"M‘i am‘:
b\,ﬂ ;-\.g..:w g.l.é,:.ﬁ ‘5«‘9:)3 o@‘: ;6})_9\..55 RCEH N sCJUL’; C}Lﬂ‘ K C.Pb} a‘g)f skl ¥
OYON/YY 15 pds 5,6 = AFAFANNP bl )0 5o ,0)

oS>

2 JsSt bl (Ko S Lk plerdan sl atls S s S8l R ol e Ll s 3 ) s
39S adp d &2l s (51350 8503 sk 5 50 Cughy g (sl by Jale 4w b dolas JolS # b LG
S0 YO 00 D e gy 5> ol bl sles slest Jold (b3l sla ale L ol AYAY Sl 55 01,8 oK1 b gl
SN0 Y A PP b S s (5)lo e 5 Ay 10 VY AP XUOF mhaw iy s sk led g g B Y
30k Susb) Gl SIBIL G5l s el g pds R Ky ol slabes dan 5 oals DL s Ko s 59, VA
R o S Ao y3 V0 5 WIOY slaca b, s ks, slayd (bl 50 slabes Ren 45 s (S (6,05 L0 65 db
Casby slso 5 51, sles il b Sy AU S Seis K5 45 el Il sl 0ls DL, 5540 er o S s
o e n Sl ol Gles g sds Cusb) Sl 53 Sl g ol B3 dab 5 IBI L raeen g (I
ol b (23l Gl aeadll (g3 O Ple (sl s 5 GRS Sy Sl sSal 5 50 s> AT e 5 SYB sla 5T b
‘5u‘.¢~,~i Sl el s 4 Lig e @bl By s Rl b ey i el il g Gkl dee)s pe S

b a(dad) 5 O gl henS T 2al530 5 ((SldanS T 5T S kimS T3l

L S ks G Cagby gl g (da i 65 O Pl oS T3l ‘5uﬁ}si 1Sl slaoily

Effect of different storage conditions on germination and some biochemical
characteristics of castor bean (Ricinus communis) seed

Mina Soltani*, Ali Moradi?”, Reza Tavakol Afshari® and Hamidreza Balouchi*
1, 2, 4. M.Sc. Student, Assistant Professor and Associate Professor, Department of Seed Science and Technology, Faculty of
Agriculture, University of Yasouj, Iran
3. Professor, Department of Agronomy and Plant Breeding, Faculty of Agriculture, Ferdowsi University of Mashhad, Mashhad, Iran
(Received: Feb. 5, 2016 - Accepted: Apr. 12, 2016)

ABSTRACT

In order to evaluate the effect of different storage conditions on seed germination and some biochemical
characteristics of castor bean (Ricinus communis), a factorial experiments on the bases of completely randomized
design with three factors included of storage temperature, seed moisture content (SMC) and storage duration in four
replications was done in the seed laboratory of Faculty of Agriculture and Natural Resources, University of Tehran,
Iran in 2014. Experimental factors were including five storage temperatures (5, 15, 25, 35 and 40°C), five SMC levels
(3.53, 6, 9, 12 and 15%) and six storage duration (30, 60, 90, 120, 150 and 180 days). The results showed that in all
storage temperatures germination percentage trend was descending with increasing storage temperature and duration.
In all studied storage temperature, the seeds stored in SMCs of 3.53 and 15% showed the highest and lowest
germination, respectively. However, the change in seed electrolyte leakage index was ascending by increasing the
temperature and SMC. Also, with increasing storage duration, temperature and SMC, seed total protein content,
enzymes activity of catalase and superoxide dismutase and ascorbate peroxidase decreased and malondialdehyde
content (MDA) increased. Therefore, decrease in germination index and increase in electrical conductivity could be
due to decline in antioxidant activities and increase in MDA content.
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Table 1. Analysis of variance of the effect of different storage conditions on some biochemical characteristics of
castor bean (Ricinus communis) seed

Mean square

SO.V. df Soluble Protein CAT SOD APX MDA
Storage Period (A) 1 59.04™ 25.22" 0.079"™ 1.017 50.87"
Storage Temperature (B) 4 2.69” 2.957 421" 3.38" 563.52"
Seed Moisture Content (C) 1 235" 0.2" 0.14"™ 0.82" 280.15"
AxB 4 0.2" 0.17"™ 0.14"™ 0.09"™ 422"
AxC 1 6.73" 0.73™ 1.74" 1.627 26.46™
B xC 4 0.2 0.41"™ 0.3" 0.14" 5.67"
AxBxC 4 0.19™ 0.33™ 0.37™ 0.32" 21.89"
Error 60 0.27 0.23 0.23 0.23 0.23
CV (%) -- 12.03 15.71 16.69 17.03 1.49

Qo) ) s )8 (5l pae 5 0 )0 B s )5 (g)ls e 5yl Sae DgS BaisyLaS e g

ns: means non-significant.” and ** means significant at 5% and 1%, respectively.
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Figure 3. Changes of soluble protein content in castor bean (Ricinus communis) seeds under storage temperature (A) and
interaction of Storage duration and seed moisture content (B). Means compared by LSD at 5% statistical level.
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Figure 2. Changes of catalase (CAT) activity in castor bean (Ricinus communis) seeds under storage temperature and
(A) storage duration (B). Means compared by LSD at 5% statistical level.
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statistical level.
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Table 2. Analysis of variance of the effect of different storage conditions on germination characteristics of castor
bean (Ricinus communis)

Sources of variation df Electrolyte Leakage Germination Percentage

Storage Period (A) 5 40732.37 5247.927
Storage Temperature (B) 4 9561.8™ 2423.32"

Seed Moisture Content (C) 4 56082.56™ 40897.02"
AxB 20 1509.31" 421.36™

AxC 20 1122.83" 298.32"

BxC 16 1013.52" 1925.61"
AxBxC 80 202.81" 468.01"

Error 450 36.02 13.02

CV (%) - 3.67 12.03

**: Significant at 1% probability level.
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Figure 6. Electrolyte leakage changes in castor bean (Ricinus communis) seeds during storage period under the
influence of seed moisture content and Temperature. Symbols showing seed moisture content.
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Figure 1. Germination percentage changes in Castor bean (Ricinus communis) seeds during storage period under the
influence of seed moisture content and temperature. Symbols showing seed moisture content.
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