[ Downloaded from system.khu.ac.ir on 2024-04-23 ]

[ DOR: 20.1001.1.24236330.1395.3.4.4.4 ]

[ DOI: 10.21859/acadpub.nbr.3.4.295 |

295/v45

Nova Biologica Reperta 3 (4): 295-307 (2017) YTV 3 )las F alx s psle o g slaaidly

O i g S wole 9 Dunaliella «Chlorella Spiruling pw 9 21— B> ST
Dracocephalum kotschyi ) ol 53 30 S341a5 obordion § S glio Slaaisl B
(Boiss.

%Fd’)l{:""‘r—f_‘;‘jé‘ﬁf‘i}ﬁc:wd‘)ﬂp’)

VWOV Y/YA 1Ol £ AYAB/A/Y0 15 pdy 7 AYAF/N /YD il s

Ol e3lTp 5 0l 3 o8> cp o 348305 ¢l 5 05,8

madadkar. m@lu.ac.ir :SLKs J swe™

2 S8l (SIple 5 glasd e SIS S o i otne se 5 5 s s T e Sl I Sz ool iy ST el 4l 0 0
s S Spirulina platensis Geitler gT- 5 (oS> ¢ 5 a0 b Kl As gy (Dracocephalum kotschyi Boiss.) o8 5
55 s Dunaliella bardawil UTEX-2538 and/or IR-1 (Isolated from Gave-Khooni) ;.. ¢S~ 5 Chlorella vulgaris Beyerinck
S8 O o Jleel (288 Jams 0553 53 0 $SChr b Sl b (S odd A O gl g b sled D) gty (0 gl L8 e ST s
Loys /Y (sl CiS Lae ESpirulinag &)y 5 6T sl NaCl sy /8 gl olde CiS Lo 51 e 558 T 85 5 Dunaliella
Slaasls (& p ol 0553 0d @l 59 ST 1 e 5 (S5l Hsds 53 S (sl s oo T el (Kal s 4l 1 ey s oslizul (NaCl
OS5 il i8S Lames 53y S g 5 eliSLt 5 ST B LS s s DTl 5 WT L;Lar:jT CIle ks (6, S 01l iy il L 5 Sl
(o3 /9 $Sad dorly CiS L 53 e i byl 4k I (Spiruling s ) ¢Sa Ao ys /N s 5> g 45, s 5 (Chlorella g, o dsestizul)
S lame )3 b e SPITULING 015 73 O gl s AS iy Sl e ST S5 09y Lo 53 Ll 345 a3 5y 0 936 &S ) g
Jsb x5 U5 0ois @ 5T b (il 3l e Chlorella 5 56l s o5 5 JS5 YT lag 5T b sl o sty S Aoy /Y lyls

L5 oS Lol (gladiS it 55 5 3T (o 5T Sl 31 o (K5 6 ST Lams 3 Dunaliell@ oas 75 O gl g AS arale

iy gla et Ls ¢ plasd g (sladnl 3 lE 5 (Sl (Sl (Sldo3lg

Effect of blue-green and green algae Spirulina, Chlorella, Dunaliella, and
minerals on the stimulation of metabolic and biochemical processes of

germination in Dracocephalum kotschyi Boiss. seeds

Rezvan Ghannad, Forough Akbari & Maryam Madadkar Haghjou*
Received 15.01.2016/ Accepted 15.12.2016/ Published 18.03.2017

Department of Biology, Faculty of Science, Lorestan University, Khorramabad, Iran

*Correspondent author: madadkar. m@lu.ac.ir

Abstract. The effects of some pretreatments including blue-green and green algae and minerals on the induction of me-
tabolic and biochemical process of germination were studied in Dracocephalum kotschyi Boiss. seeds. The seeds were
pretreated with green algae Spirulina platensis, Chlorella vulgaris and Dunaliella bardawil or D. IR-1 (Isolated from
Gave-Khooni-salt marsh) and modified Johnson nutrient medium. Dunaliella species belong to salt marshs and waters,
hence their medium was prepared by means of 0.6 % NaCl. Spirulina's nutrient medium (NM) included 0.1% NaCl.
The activities of a-amylase, B-amylase, dehydrogenase, content of total sugar, reducing sugars and total protein (all we-
re measured after priming) increased in comarsion with control. Treatment without NaCl and the treatment with 0.1 %
NaCl caused the highest amount of the parameters mentioned. In the presence of salt (often at 0.6 % NaCl), algae could
not improve and increase the parameters. In contrast, in the absence of salt, the positive effects of algae increased. Ge-
rmination indices and length of shoots and roots which were measured after sowing the seeds into Petri-dishes, showed
some positive effects regarding the pretreatments. Spirulina cells filteration with or without NM (including 0.1% NacCl)
caused the highest activities in o-amylase and 3-amylase and the highest amount of total sugar and FGP. Chlorella filt-
eration led to the increment of dehydrogenase activity and also the root's lenght. Dunaliella cells filteration in NM
(without salt) increased a-amylase and 3-amylase activities and the reducing sugars.
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Fig. 1. Activities of enzymes involved in germination, and the content of protein, total sugar and reducing sugers in non-primed
seeds (control) and primed seeds, one day after priming and drying the seeds. A: Alfa-Amylase, B: Beta-Amylase, C:
Dehydrogenase, D: Protein, E: Total sugar and F: Reducing sugars in Dracocephalum kotschy Boiss seeds. Data are the means of

four replicates with error bars representing St.D values. Data with different letters are significantly different, as measured by
Duncan’s test (p< 0.05).
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Fig. 2. Evaluating germination indices in non-primed seeds (control) and primed seeds, after fifteen days growth period. A: Final
germination percentage, B: Germination rate index, C: Vigor index I and D: Vigor index Il in Dracocephalum kotschy Boiss seeds.

Data are the means of four replicates with error bars representing StD values. Data with different letters are significantly different,
as measured by Duncan’s test (p< 0.05).
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Table. 1. Comparison of means from the effect of priming treatments on germination and growth in Dracocephalum
kotschy Boiss. seeds. Data are the means of four replicates with error bars representing St.D values. Data with different
letters are significantly different, as measured by Duncan’s test (p<0.05).
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