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Table 1. Chemical characteristics of vermicompost extract
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Vermicompost 1.5 71 09-25 45-8 06-2.5 2188-2302 09-3 651.9 - 661.9
extract
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Table 2. Formation method of drought potential per experimental unit
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(g) Solution content (ml) Solution type (Drought potential)(MPa)
552 400 -0.3
75.6 400 -0.6
88.8 400 -0.9

Jsb sl,10) eojailez slo )iy slass g ol plxil 55, VF o
csls y (ISTA, 2009) sl cd (o shoo ¥ azaiy,
5 om b ol Gralesl g9,5 51w 59, V0 el
azadle Job g wiad lax )4l azddls g azads, il p
Wb pSejluil el Tl dliwgt azady;
plasl Sz 39 cpeasS yslaieds (Armand et al., 2015)
FA Goeds VoC gl j0 axaiy, g axdble (398 slo
Jae AND (5955 b lagy] e (59 9 oo Siis el
SrSoslail o8 o /o) cdo b el j9iS csl GT-300
Llg, Y Jeo> (Ahmadpour ef al., 2015) o
ol |y (Gidiler Sy g dope b b e Slewlre

O O3 lal de iy 3 yae fﬁwgdﬂ O jelaieds 080 o

\A4

A e g BGlas iy degeme lulel g9y 5l J3

may ol F il ax 0 VY gles (o S gl yo (adly 32L)
oalatul 050 slo, 3 puiren (A0S s il el 90 S0
5 Soaend I 3 58 Jregs ASEB L Al Y Do
(Beyk Khurmizi ef asos ool gicius haiie Ol b (e
L) u,o.v‘s aels K9y » ).:\g sae YO sloss By .al., 2010)
5 Gl el sl 5 S L5 G p S
ke Cte Jlake ojlas dilite locdili 5 Sis
A WL sy 4 B 89n ol oS s
Loogileey) 009 ater o3l L lagtass i L
Gl aslds o6y s FO cusb,  YO'C sles
—4 5 ,LSS Wy, Hebas aiges 5l asssb (ISTA, 2009)



\Ya0 /Jj‘ O)LA,::) /fa}“’ JL»J /U‘))‘ ).AJ o . s ﬁjl-c

Ol Se g 00l pn

slxl MASTAT-C J53le 5 alwssty (k] (sl JUT

Sl slaazli o)l gime mhaw Crnd jglateds o
olbly 4525 5l (SS9 CwgeeS (o0)9 0 )las 5T 5o
a5l 5l ookl b gyl o solinu! (ANOVA)

WA s lie 5SSl glassls s

0 s Jlazms @95l 5l eoliial b jlans jo j0 53 o0
5285 8 s o byl Koo bolpes bagyl a4
ojalex slo)du 0 Az adle 5 azala; zoy> b lojen
r’f:-**’ﬁ“‘j Oliee Coled 5o 0l (el Jlaad 5o 50 a5 090
a9 Ju8 o] ()39 BB Al 325k 3l Loy (B pa

(Armand et al., 2015; ob awlbre Sjaile>

Ahmadpour et al., 2015)
Fidlexr sleasls (Gluwlxe kulgy -Y Jgux
Table 3. Equations of germination indices
aloleo o ylos sl akyl, oolauwl 8590 b
(Equation number) (Index) (Equation) (References)
- ni
1 .G')Af‘? s GP % = z —x 100 (Agrawal, 1991)
Germination percentage N
Sl S e ni
2 T GS = — (Agrawal, 1991)
Germination Speed Di

OialesT 5T 51 e 59, dlaws = Di daydy JS olows = N« yles Jb 12 50 00;ailsa (sla,ds slows = ni

ni = The number of germinated seeds at an interval of distinct period; N =Total number of sowed seeds, Di = The number

of days after the start of germination
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Table 4. Analysis of variance of germination indices of chickpea under different levels of
vermicompost water extract and drought stress

ey el o “lsr ey sb Jsk Si 53 Si 53 o]
% ol P [Eohd s ) .. R n .
)?OEV Degree of  Germintion = bl N aedle F e
. freedom percent Germintion ~ Plumule Radicle Plumule dry Radicle dry Consumed
speed length length weight weight endosperm
ww@)s O)La; ok ok Kk ok ok ok
Vermicompost 3 218.056 0.279 0395 1.586 46778 ™ 1133.854 173.743
extract
DG*“"‘” ht@t“’ 3 12109.722" 5591 12.574™ 42362"  4702.611"  16504.576"  3387.854™
rought stress
L;“jx°)l‘a'c * * * # * * *
DV 9 33.333 0.022 0.082 0.174 11.315 46.984 72.984
E 32 20.833 0.027 0.064 0.139 17.458 46.646 33.292
rror
“'f“gv““f” - 8.69 12.60 1555 1317 11.40 10.05 2.11
oy V50 Jleisl mhaw 10 I3 ime g 0 ire pud od gay FE KIS

sk *%: non-significant and significant at 5 and 1% probability levels, respectively

-ailsr  Sdalie slacdls a5 0l asie 4 bug O
Sde Az H0 g A dwles sl Gglj O g e I
Sy g 48l Gl )%l azads; 29,5 lp esY Ol
> » (Armand et al., 2015) ab o rals Jjals>
S 1y ol Cosgame Jdoas Sjailex galS bdse
aly s il e S 3blie HLLE s iS5 Sal,
ke S0l S (Si gl e (Sl els
9 sbml 5alsz sl saslas Lulos a5 by b el
sauponlis ol sy b (Zeng et al., 2010)
Glolos ;0 CavgeaS says olas 3 solitl cute L5
- ooy okas Yol ol JSblKe /5 5 - ¥ i
T T (5,045 b, 5 shie polie & ar 55 b CusgeaS
sl 550 5 lp peyms BB O Qe (a3l 5o
SEE ol gebe 0 ) Sl Ce e Goyb )
=) Sas o i Vb sk o e
De ) b5l 55 5l 256 slocan] cdeay (JSuliKe
Al Pe Cadlgl CawgaaS 0y 0, las (and Kar, 1994

va

il S p

o)las a5 ol lis Laosls il lg 4 jo0 guls
5o as sls ul_,....a o g o)l_.a.c JA.J[Q.D)—’ ‘5l_mu.5.>L.a
o paojlac wo 3 Ve g 10 B sl (S g Ll 0
Ol e gme Lialidl 4 e (g, 50 e, ) YIY 5 YV Y L
—o1f s bl s o Ll al sald mlaw b 4 lie jo Cas
o y0 VY Ly Lx W}».QSLSA)S O)LA.C Qo 50 \- C.la.u.:
L anlio o cao ol Yo o iolidl 4 i 5g, 0
JEble =/ g =+ /Y o Lyl s ool sald xlaw
bl gls e Dglas dall mha v g 0)las ol
0 Jgo=)

3 Sl Sepe alS BYS (njeee 5 S
L obipe slmpl el pals (Ses o5 byls
G dw pleitle o B8 10 aS col Sjaile 0l
o> Lials b (Fabian ef al., 2008) aas o ) lops 31



AARTA /Jj‘ o)Lo.,i: /‘a}w JL.u /U‘}" ).A_\ uLa...a?u ) P?l'c ul)lio.m 9 oél)w.‘.o

(SnS g G gunS o059 0 ylas ilio zalaw j0 0 095 oLS Jjdilss b e lh (Sile dwolio -0 Jgua
Table S. Mean comparison of germination indices of chickpea in different levels of vermicompost extract

under drought

CawgeoS (50,9 0 lac [l Lo Sialez ae

Slyr oy azails Jsb azaty; Job azale iz (5 arady, SIS (o (Bpas pyess]

. .. Germintion Plumule Radicle Plumuledry Radicledry Consumed
/Treatments Germintion - .
Vermicompost extract percent speed length length weight weight endosperm
(percent/day) (cm) (cm) (mg) (mg) (mg)
Sas i o9/ Non-drought stress
sals/ Control 78.33b 1.7¢ 231b 4.10c 57.1a 92.3b 31.6b
5% 90.67 a 2b 3.11a 5.0la 62.6a 109 a 46.6a
10% 95a 2.1ab 321 a 522a 603 a 118 a 51.6a
20% 96 a 23a 3.03a 4.8lab 59 a 108 a 55.6a
JSub e -+ ¥ St s / Drought stress at -0.3 MPa
sLs/ Control 56.67 f 1.3 de 1.53¢  290d 393¢ 69.6 ¢ 17.6 cd
5% 6333 ¢ 1.4 de 1.73¢  4.06¢ 45 be 89b 21c¢
10% 63.66 de 1.6cd 1.73¢  431bc 46 be 88.3b 25be
20% 60.33 e 1.6cd 1.76¢c  4.llc 50.6b 87.6b 24.6 be
JSube -+ /5 Sas as / Drought stress at -0.6 MPa
aslz/ Control 3821 f 09f 1.30¢ 1.90¢ 26.3d 39.3d 18 cd
5% 46.67 f I.1ef l46¢c  226¢ 27.6d 63c 15 cde
10% 50 f 1.3 de 145¢  2.13e 32d 59c¢ 15 cde
20% 46.67 f 1.2 ef 1.56c  2.16e 29d 643 ¢ 173 cd
JSbKe -4 S s / Drought stress at -0.6 MPa
aslz/ Control 11.66 g 0.3 fg 0.26d 023 f 123 ¢ 12 f Se
5% 15¢g 0.4 fg 0.53d  0.63f 13.6¢ 23e 53e
10% 15¢g 0.5fg 0.50d  0.66f 153e 24¢ 10 de
20% 1333 g 0.4 fg 0.40d 0.70 f 14 ¢ 263 ¢ 8.3 de

5,105 gl e IS (p £ 0.05) S5l fyge;3] Gillae il o S piiie By G sl Bl a5 la Sk g o 00
The means with one same letter in each column are not significantly differences at p <0.05 according to Duncan's test
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Abstract

Vermicompost extract can reduce negetive effects of different stresses on plant, due to its porous
structure, high water storage capacity, and exsistance of some substances resembling hormones and plant
growth regulators. This study was performed to investigate interactions of different levels of
vermicompost extract and drought stress on germination characteristics of chickpea seedlings. The
experiment was conducted in completely randomized design with four replications was conducted in 2014
at the Khatam Alanbia University of Behbahan. Seeds were sown in Petri dishes at different
concentrations of vermicompost extract (0, 5, 10 and 20%) and four levels of negative water potential (0, -
0.3, -0.6 and -0.9 MPa) that was prepared by PEG 6000. The seeds were placed in the germinator under
controlled conditions. Vermicompost extract at -0.3 MPa significantly improved some germination
indices, so that 10% levels of extract had the highest germination percentage 63.66%), radicle length 4.31
cm), 20% levels had the highest plumule dry weight (50.6 mg) and 5% levels had the highest radicle dry
weight (89 mg) compared to control. Under -0.6 and -0.9 MPa, vermicompost extract, did not compensate
for the negative effects of drought stress on germination characteristics. In general, this study showed that
the use vermicompost extract during seed germination no significant effect under Severe drought stress,
but under moderate drought stress (-0.3 MPa) is effective.
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