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Table 1. Regional coordinates and geographical position of different landraces of Indian Cheese Maker

Sldlaie Slatse bl cousdse
Regional coordinates Geographical location
5! b e S Jsb
g, oo gblie e Lo L L, . .
o ° » 5 gl Northern latitude Eastern longitude
()
growth areas County Village Village Elevation i Ma b i wé &
(m) Degree Minutes  Seconds  Degree Minutes Seconds
1 Fanuj Central Siahgan - 714 26 47 31 59 38 25
2 Khash Karvander - Pigel 1420 27 75 27 60 49 12
3 Saravan - - Shamsabad 1170 27 47 43 62 17 46
4 Sarbaz Sarbaz Minan Dez 915 26 38 12 61 18 9

o 50 slosg wly bl olse 5 Ol la S5y =¥ Jgax

Table 2. The weather characteristics of the cities studied

LG aYle Kl Co Yo Sk
o, A edd! (ki) Los AVl (1 Sleo obb eVl Sl 15k, ¥l S
Gogshes) (22,9
. . Average annual Average annual Average annual
Row City Climate temperature (°C) rainfall (mm) humidity (%)
T Sl S 505
1 . hot and dry 28 173.2 36
Fanuj
desert
Sl Juose M’ o
2 ied 20 153 31
Khash Semi-dry and
hot
sl Sl SaS g 05
3 hot and dry 27 110 37.5
Saravan
desert
L £ g St
BLT ™
4 R 29 133 36
Sarbaz Dry and very hot
desert
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Table 5. Mean comparison of NaOCI and Pre-chilling in each level of landraces of Indian cheese maker for
germination percentage, germination rate and seed vigor

o35 Jsls <! ®le sl Siwlez sy s M;ﬂ PRYpY
Gay 2 olasd)
Landrace NaOCl Pre-Chilling Final germination Germination Seed vigor
percentage rate (1/Day)
No No applications 57.33+4.80 € 1.55£0.20° 272.76£66.79 °
Fanuj applications One Week 78.00+4.00 2.31+0.06 * 475.09+27.12°°
30 min No applications 93.3343.33° 2.71+0.10 ° 508.55+11.36 *
One week 74.00+8.71 ™ 2.16+0.25*° 485.29+73.71°
No No applications 32.00+£6.42 ¢ 1.19+£0.22 ¢ 272.99+70.92 °
Khash ~ Applications One week 53.33+4.80 ° 2.16+0.24° 342.48+35.70 ‘;
30 min No applications 28.00+£5.29 ¢ 1.11£0.19 ¢ 187.73+£33.47
One week 76.66+2.40 ° 2.82+0.10° 569.19+81.43 °
No No applications 50.00+1.15 ¢ 1.40+0.12° 456.81+70.28 *
Saravan applications One \.Jvee%( 56.66+0.66 Z 1.94+0.07 * 357.95+29.71 °
30 min No applications 33.33+£2.40 0.78+0.06 ° 368.95+55.99 *
One week 54.00+3.46 ° 1.96+0.12° 388.71+40.93 °
No No applications 36.66+6.76 ° 0.84+0.16 * 210.77+75.68 *
Sarbag  APplications One week 16.66+3.33 ° 0.33+0.07° 82.17+21.44 abb
30 min No applications 40.00ﬂz7.02ba 0.88+0.17 Z 129.41433.52 :
One week 7.33£2.40 0.15+0.05 32.27+10.57

st Sile) i) p b LSD 05T lawsgi o ys Ky Jlaio] s 1o (6l sine IS ooy s ,2 43 5 e g b oy Sibeo

(o, it
Means in each Landrace followed by similar letter(s) are not significantly different at 1% probability level
based on the LSD test. (Mean+STDERR)

(0055 grhans o 30 (235 ) ity sloosgs 5 ol o Wl 50 [hiSam yy (:Sileo duylio —F Jgur
Table 6. Mean comparison of NaOCl and landraces of Indian cheese maker (slicing by landrace)

0355 Jgls Gragils) azats; Job
Landrace NaOCl Radicle length (cm)
No applications 3.55+0.38 °
Fanuj
30 min 4.34+0.26 *
No applications 4.81+0.68 *
Khash
30 min 6.10+0.84 *
No applications 5.49+0.90 *
Saravan
30 min 6.37£1.07 ¢
No applications 3.42+0.75°
Sarbaz
30 min 1.60+0.35 "
szt Sl .05l v2 LLSD Q}A}T hug as ) S Jlisl mhoe jo gl gxe BT w0ogi jo 50 S i By b b Sl

(o, lastesl
Means in each landrace followed by similar letter(s) are not significantly different at 1% probability level
based on the LSD test. (MeantSTDERR)
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Table 7. Mean comparison of two-way interaction of Pre-chilling xlandraces of Indian cheese maker (slicing

by landrace)
ooy #oloyw (ot azasy), Jobo (Retile) azdile Jsbo
Landrace Pre-Chilling Radicle length (cm) Shoot length (cm)
No applications 3.27£0.26° 1.69+0.03"
Fanuj
One week 4.63+0.17" 1.64+0.07"
No applications 6.42+0.79° 1.35+0.07°
Khash
One week 4.48+0.59" 2.20+0.12°
No applications 7.76+0.80° 1.57£0.07°
Saravan
One week 4.09+0.25° 2.60+0.13*
No applications 3.08+0.73* 0.91+0.14*
Sarbaz
One week 1.9440.58* 0.87+0.24°

slasE 1 Kila) 05,105 02 LLSD (9031 awg a0 S Jloxs! zhw 50 )l gre BT 0oy o ,0 I i By, b b Sl

(s st

Means in each landrace followed by similar letter (s) are not significantly different at 1% probability level

based on the LSD test. (Mean+STDERR)
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Germination Characteristics and Seed Activity of Enzymes of Different
Landraces of Indian Cheese Maker (Withania coagulans) in Response to
Sodium Hypochlorite and Pre-chilling

Majid Ghanbari ', Seyed Ali Mohammad Modarres-Sanavy >, Ali Mokhtassi-Bidgoli *

Extended abstract

Introduction: Indian Cheese Maker, an herbage plant, belongs to potatoes family and grows in areas
such as Pakistan, Afghanistan, India and Iran. Given its medicinal properties, Indian Cheese Maker plays an
important role in traditional Iranian medicine. Lack of dormancy is one of the most desirable agronomic
characteristics of its seeds, which is necessary to achieve the highest amount of germination, emergence and
plant establishment. Seed germination capacity of medicinal herbs is typically low, which is due to the
presence of seed dormancy in these plants.

Material and Methods: This study was conducted to evaluate the effect of disinfection and pre-chilling
on germination and enzymatic properties of different Indian cheese maker landraces. The experiment was
conducted as a factorial based on a completely randomized design with three replications during 2015-16 at
the Laboratory of the Department of Agronomy, Tarbiat Modares University. Two treatments consisting of
seeds disinfected at two levels (no application and 30 min with hypochlorite solution 5%), two pre-chilling
treatments (no application and 1 week pre-chilling) and four Indian cheese maker landraces (Fanuj, Khash,
Saravan and Sarbaz) were the experimental factors. For the purpose of suitable pre-chilling to activate the
germination enzymes, the seeds were placed in a coated container, on an aluminum foil with holes in it,
without direct contact and close to distilled water at 4 °C. 25 seeds were placed in each sterile petri dish with
Watten filter paper 42. Five ml of distilled water was added to each petri. After applying the treatments, the
petri dishes were covered with parafilm and were placed in a germinator at 25 °C in the light for 14 days.

Results: The results showed that in the Fanuj, Khash and Saravan landraces, the highest values of final
germination percentage, germination rate, mean daily germination and mean time germination were obtained
during disinfection of 30 minutes and pre-chilling of one week. However, the Sarbaz landrace showed a
reverse trend and indicated the highest values of these traits in non-application of seed disinfection and pre-
chilling. In terms of the activity of germination enzymes, the highest values of o and  amylase (0.74 and
0.59 pmol/ml/min) were obtained in the Fanuj landrace with 30-minute disinfection with sodium
hypochlorite and one-week pre-chilling.

Conclusion: According to the results, the Fenuj, Khash and Saravan landraces of Indian Cheese Maker
showed positive reaction to disinfection with sodium hypochlorite for 30 minutes and pre-cooling for one
week. The same treatments increased the properties and activity of germination enzymes. The Sarbaz
landrace did not react positively to the treatments applied and reacted negatively in terms of the properties
and activity of germination enzymes. The reason for this behavior in the Sarbaz landrace could be attributed
to lower annual rainfall, as well as higher temperature, which causes the hardening of the seed’s cover and
the increase in the values of germination inhibiting factors, creating seed dormancy, which allows it to
survive hot and dry periods. Generally speaking, the use of sodium hypochlorite and pre-chilling can be
recommended to break seed dormancy of most Indian Cheese Maker landraces.

Keywords: a and 3 Amylase, Seed sterilization, Landrace, Morphological Features, Stratification

Highlights:

1- Investigating the effect of mucilage inside the capsule on the inhibition of Indian cheese maker’s
germination

2- Assessing the activation pattern of germination enzymes to break dormancy of Indian cheese
maker’s seeds

3- Investigating the reaction of different Indian cheese maker landraces to dormancy-breaking
protocols applied

! Ph.D. Candidate, of Department of Agronomy, Faculty of Agriculture, DOI: 10.29252/yujs.5.1.119
Tarbiat Modares University, Tehran, Iran

? Professor, Department of Agronomy, Faculty of Agriculture, Tarbiat
Modares University, Tehran, Iran

CrossMark

3 Assistant Professor, Department of Agronomy, Faculty of Agriculture,
Tarbiat Modares University, Tehran, Iran

*Corresponding author, E-mail address: modaresa@modares.ac.ir

(Received: 21.03.2018; Accepted: 21.06.2018)


pazhoheshi
yasouj en

pazhoheshi
cross




