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Table 1. Values of Mean square and degree freedomrfgermination characteristics and seedling
growth in Galbanum affected by nutrient priming.
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Table 2. Effect of nutrient priming on the galbanumseed germination

characteristics and seedling growth.
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Means in each column followed by similar letters aot significantly at 5% probability

level, using LSD test.
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Table 3. Effect of Nutrient priming on the galbanumgermination characteristics and seedling

growth.
() edate dilgz woys (Jidiler ) dzadyy Job  -ads) SS9
P ]

‘. (~ o \‘A.’) ( . ...L‘&) ( ’) 4?

Concentration 3 395 % 3 . s PP) 4
(%) GP GR (seed/day) RL (cm) RDM (g)

0.05 67.83 a 7.69a 594.7 a 353a 1.32a

0.1 62.57 b 6.61b 474.6 b 2.77b 1.07b

0.2 59.04 b 6.07b 393.3¢ 1.99 ¢ 0.91c

5,0l ire S as 0 O Jleil gl ;10 LSD (ygej] o s gt 5o 10 S e gy sl glo .Sl

Means in each column followed by similar letters aot significantly at 5% probability level, usih&D
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Table 4. Effect of nutrient priming duration on the galbanum germination characteristics

and seedling growth
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Abstract

Introduction : Galbanum is a medicinal plant belonging to apiadamily. Gum extracted from the root has
many medical and industrial applications. Becausediscriminate exploitations from natural pastyréhis
valuable medicinal plant that is endangered. Gumnaeted from the storage root of galbanum is thestmo
important pastoral products of Iran that exporedEtiropean countries in high volume (Eslami Manetch
1994). Many medicinal plants have low germinatiow growth rate because of ecological computabttity
environmental conditions and low germination indi@e these plants have caused these plants manerable
to extinction than other plants (Kandari et al.00 Priming is one of the seed improvement teakesgthat
enhance the germination uniformity, germinatiorerateed dormancy breaking, stronger seedlings groivt
primed seeds especially under stress conditioniramrdase competitive ability against weeds. Nutrgming

is a common technique in this field that used demreficial seed treatment. Therefore, seeds aatettenith
solutions containing nutrient such as phosphoraszamc (Asgedom et al., 2005). Improve the micraeut in
plant caused to increase the yield and seed mitienticontent (Johnson et al., 2005). This stuxhngnes the

effect of nutrient priming to improve seed germioatand seedling establishment in Galbanum.

Materials and Methods: This study venture out the effect of nutrient primito reduce germination
problems. The experiment was conducted in Resehadforatory of Faculty of Agriculture of Birjand
University in 2010 years. For this purpose, a faatexperiment based on completely randomizedgiegias
conducted with 3 replications. The experimentaltdex were include three levels of prime materiain¢Z
Sulphate, Magnesium Sulphate and Manganese Suplpaiee concentration at three levels (0.05, (il a
0.2%) and prime duration at two levels (12 and @drg). Early, the seeds were disinfected by 1 peage of

*Correspondent author Email: sparsa@birjand.ac.ir




sodium hypochlorite for 5 minutes. Then replaced degree centigrade for 5 weeks until seed dorypnaas
removed. After removing the seed dormancy, the seede treated with desired treatments. Then, ywseeds
from treated and control replaced in 9 centimetibasneter Petri dishes. The seeds replaced on tyev fdter
paper within Petri dishes. The Petri dishes weaestierred to germinator with 12 degree centigradgerature
and 12 hours light cycle (light and dark). Finalthe germination indices consist of germinatiore rand

percentage, Seed vigor, radicle and plumule leagthdry weight were measured.

Results and DiscussionThe results showed that the effect of nutrienmprg materials on vigor, radicle
length and dry weight (P> 0.01) and plumule lengid dry weight (P> 0.05) was significant (Table The
treatment with zinc sulfate showed the most vigdre highest radicle and plumule length was obsenvete
zinc and magnesium sulphate priming treatmentghare was no statistically significant differenoepiumule
length between magnesium and zinc treatments. tBegtinent with any of the tested materials increaadicle
and plumule dry weight compared to control (Tablel@ran et al (Imran et al., 2008) reported tinat hutrient
priming of soybean seeds with zinc sulphate, magnesulphate and boric acid improves seed gernunati
indices and increase the seed micronutrients contdeo Mirshekari (Mirshekari, 2013) reported thie
Marigold seed vigor increased by seed priming withc and magnesium micronutrients. Effect of soluti
concentration on the germination percentage argd saed vigor, radicle length and dry weight (P&1pwas
significant (Table 1). The results showed thatoélthe traits and characteristics showed the higaesrage at
0.05 percent concentration and with increasing entrations to 0.1 and 0.2 percent of priming sohsj the
average of all traits were decreased (Table 3}his regard, Arif et al (2007) reported that incieg the
concentration of 0.05 to 0.075 percent in zinc prgnsolution was reduced the chickpea emergence and
biomass. Also reduce germination and seedling keaffected by high concentrations of three elembotsn,
molybdenum and zinc in chickpea, lentil and cowpase been reported (Johnson et al., 2005) which lmeay
due to toxic effects of high absorbing elementsafBord, 1995). The results showed that the incre&satrient
priming duration from 12 to 24 hours caused to mprall traits and germination indices in Galban{Irable
4). Effect of priming duration on germination var®between different species, for example increatie
priming duration lead to reductioAquilegia Canadensis germination while increasedquilegia caerula
germination (Finnerty et al., 1992). In generag thsults showed that nutrient priming with zintphate 0.05

percent and 24 hours have been the better resulBatibanum germination and seedling growth.

Keywords: Germination rate, Magnesium Sulphate, Manganese $ahate, Seed enhancement, Zinc

Sulphate.



