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Table 1. Formation of dry potential in unit experiment

(S Jomiliy) Jolowo £ 99

Type of solution

PEG ooy Jole oo
Content solution
55.2 g 400 ml
75.6 g 400 ml
88.8 ¢ 400 ml

-0.3 MPa
-0.6 MPa
-0.9 MPa
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Table 2. Some of compost tea characteristics used in the experiment

sl colan

o - ; . 03955 ST eobo
. 2 (swd) [eysS frndS ol el by 3] 5 )
Sloogas il (io e ey (aoy) (o)) (woyd)  (dwoyd) 2>
Properties pH Electrical ‘-’(’:’/”T Ca Fe p K Mg (w2,9) Orgte}[mc
matter

conductivity (%0) (%) (%) (%) (%) TO(E;I)N (%)

(dS/m) 0
sl g0 25 21.4 55 0.6 13 15 13 3 213
Compost tea

2,5 8 talesl amly o psd ;s Lelyen 5 08)8
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Table 3. Equations of germination indices

Ll
(Index)

(Equation)

akl,y oolisiwl 8590 29l
(References)

T HIE SRR
Germination percentage

GP% = Z% x100

(Agrawal, 1991)

i ni
Silez e <
Germination Speed GS=X% i (Agrawal, 1991)
Sy GR xmean(PL + RL
i GV = ( ) (ISTA, 2009)
Germination vigor 100

SV =

GP x mean(PL + RL)

Seed vigor index

(ISTA, 2009)
100

azaiy, Job = RL wzails Job = PL wasazsls slo,ds slaw = N jailez g9, 5| G (slajs, shaws =t jasie gloj alols o o 035l sl s slass = N w090 (b 03jaly> ,3 JS =N
n= Total of germinated seeds during period, ni= The number of germinated seeds at an interval of distinct period,; ti, ti= The number of days after the start of
germination, N= Number of sowed seeds, PL= Plumule length, RL= Radicle length
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(Ahmadpour .ae 4 (Games et al., 2005) S ,8045
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lyr s St 5 o ye Ll o g 3 al., 2009)
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Table 4. Analysis of variance of germination parameters of chickpea under compost tea and drought stress

g TR i e et b
SOV L) ermintion ermintion errr_1|na on Seed vigor index onsume:
df percent rate vigor endosperm
Cow > o o o o o
Tl 3 836.806 4.158 0.059 11.550 0.040
Compost tea (C)
S 3 8267.639™ 26.262™ 0.354™ 90.519™ 0.477"
Drought stress (D)
O X CawgaS sl . . - .
9 24.806 0.063 0.004 0.651 0.002"
(C)x (D)
32 31.202 0.212 0.001 0.162 0.003
Error
e
R - 8.80 10.34 8.95 9.37 11.26
CV(%)

eV g [0 i sk 10 65 cxe g (gl e pas i 5 4y KNS

ns,* and **: not-Significant, Significant at 5% and 1% levels of probability, respectively.

ST G g CawgpeS sy il o 093 oS Jjailsa sl as Ly il g 4555 s —F Jau 4l
Table 4. Analysis of variance of germination parameters of chickpea under compost tea and drought stress

i @b &3l a0 azasle Job azady Job azals Jgb Azl S o9 Az ady; SES o)
S.0.vV df Plumule length  Radicle length  Seedling length  Plumule dry weight  Radicle dried weight
Sl 3 2.022™ 2.689™ 8.573™ 0.017™ 0.163™
Compost tea (C)
S 3 7.942" 14.428™ 45.295™ 0.177" 0.784™
Drought stress (D)
O X CawgeaS gl . . .
9 0.036 0.129 0.131 0.003"™ 0.007 "
(C) = (D)
i 32 0.057 0.149 0.367 0.002 0.010
Error
(o)l e 2 - 10.48 1021 9.9 9.74 11.77
CV(%)

eV g [0 i sk )0 6ls cre g (gl e pas i 5 4y KNS

"s* and **: not-Significant, Significant at 5% and 1% levels of probability, respectively.
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Table 5. Mean comparison of germination parameters of chickpea under compost tea

CowgnoS sl

Compost tea Sran o ygail azable s (39 azady ) SS9
Consumed endosperm Plumule dry weight Radicle dry weight

(ox> W0 y0) . . c . - . c
(Volumetric (o™ 5% ” 50 £ (o 5% ” 50 £ (o™ 6% ” 0 £
percentage) (gr/ petri dish) (gr/ petri dish) (gr/ petri dish)
Control/ssLs 0.424 b 0.394 b 0.693 ¢

5% 0.511a 0.448 a 0.807 b

15% 0.535a 0.468 a 0.932a

25% 0.555 a 0.477 a 0.938 a

(30,3 0 SS318) W5l maly (5,10 e ol gt ;o )0 alie By > b sla 2 Sile
The means with simillar letter in each column are not significantly different (Duncan 5%).

S i 8l o 393 oS (el (o yielyly (ilie e -7 Jgur
Table 6. Mean comparison of germination parameters of chickpea under drought stress

S S a0 p gl azadle SUiS ()9 Azl ) SiS (339
Drought stress Consumed endosperm Plumule dry weight Radicle dry weight
(Jienty 5) (G0 5% 52 55 £55) (G2 6% 52 50 £55) (G0 5% 52 53 p55)
(Mpa) (gr/ petri dish) (gr/ petri dish) (gr/ petri dish)
0 0.729 a 0.574 a 1144 a
- 0.3 Mpa 0.593 b 0.496 b 0.923 b
- 0.6 Mpa 0.435c 0.430c 0.765¢
- 0.9 Mpa 0.267 d 0.287 ¢ 0.538 d

(2,0 0 HS5Is) W5 ol (g5l0 gime Dol gt ;o 50 aline By > b (la Sl

The means with simillar letter in each column are not significantly different (Duncan 5%).

o )90 (S S gohw )3 (ce> 2,0 VO
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@0 a el g gaile a8 s sae il .2009)
9=V i balyd 5o pem> 000 YO 510 zolaw )0 0%
il e o e ial3dl 4 g3 se |y SISl S -+ 5
SIS S poba (l 55 azalS Job 5 Sialsx v s oS
S35 Syt bl D o Lagl ol (59, » alie Slallas
o) g o S 30 b CawgraS gl aS olo oyl
29 ay alh g Gl )0 azalS Job o (Jiailex
(Beyk Khurmizi et al., sls ai Sjasly> &y08
5 B mae pawgail 2010; Ahmadpour et al., 2019)
2= il Slogar obj)l s pee slaaasls s
3lenjaiilex Hdn eolaiwl sus )Lis 45 04l oo Cgme
(Hosseinzadeh et al., 2016) el o J3ls 4 pl53
g azalls g azdiy; @ gey> Sux sl p1BS
(Ahmadpour s,ls o34 Cosal laslal (ol Ho o, 2l
5 CwppaS ez Jlite oIl aslllas oyl Lo et al., 2019)

\al
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b oLl st sleoa S e lass oy o oS law b
3=l i Ol malS )0 d o s g e giew (STl
, (Hosseinzadeh et al., 2016) o ls ogo (ids (25
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~Lall o551 5l lad 5 )0 50 sk s (13311, ]
(Archana et al., 2009; Ahmadpour oSs S o\l bl
3O CawgaaS sl a5 0l 5,155 4 o0l 4o £t al., 2019)
§ 90,0 (o> do,d Ve )0 sg00) haugie slacdale
oleaze cplols 1uli8l g ils sme job |y Siaile> Cae pu
S g 5 eS| S (Sgey9n DLS 5 il ]y cle
(Garcia et al., 2002; Gopal et al., 2010; ass,5 Lo
s 5,84 55 (59, » anlllas ,o HOsSeinzadeh, 2015)
g0 aliseo Cj.la.w o w}«..o.s‘_gl} oﬁ)lf aS o ooaliwe
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Introduction

Growth-reducing factors play a key role in significantly reducing seed germination, reducing plumule
length and radicle length growth, reducing seed vigor index and reducing seedling length. The most
important of these factors are biological and non-biological stresses that several studies have reported have a
significant effect on reducing seed germination. In Iran, chickpea cultivation is usually rainfed (about 92%),
the seeds use the moisture stored in the soil and in this case the seeds are exposed to drought stress. Exposure
to drought stress will eventually lead to reduced germination, improper posture, reduced plant yield. Water
potential is the most important factor in seed germination and its reduction directly affects the physiological
processes of germination and indirectly affects seed growth and nutrient reserves. In modern agricultural
methods, the use of organic fertilizers to improve seed tolerance to stress conditions is recommended. One of
these biological and organic fertilizers is compost and vermicompost. The use of vermicompost in addition
to adding to the soil can be in the form of adding vermicompost extract (tea compost) to the soil. The unique
properties of vermicompost extract are: 1. Contains beneficial aerobic microorganisms such as Azotobacter,
2. No anaerobic bacteria, fungi and pathogenic microorganisms, 3. High water holding capacity, 4. Humic
acid (these substances have it has similar effects to growth regulators and hormones), and 5. Contains macro
and micro nutrients such as nitrogen, phosphorus, potassium, calcium, copper, manganese, iron and zinc.
Due to the problem of drought and water shortage in many parts of the country, especially Khuzestan
province, the use of modern agricultural methods to increase the yield and yield of crops is essential. The
main purpose of this study was whether the use of compost tea can play a role in improving the negative
effects of drought stress on the germination stage of chickpea seeds?

Materials and Methods

A factorial layout based on a completely randomized design with three replications was conducted at
Khatam Al-Anbia University of Technology in Behbahan. The first study was four levels of tea compost
such as of 0, 5, 15, 25 and the second treatment was drought stress caused by polyethylene glycol, which
included levels of -0.3, -0.6 and -0.9 MPa. In each petri dish, 35 chickpea seeds of Adel cultivar were placed
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and then the experimental units were numbered based on the studied treatments. Daily examination of petri
dishes was continued for 14 days and germinated seeds were harvested from experimental units 15 days after
the start of the experiment to measure germination parameters. Characteristics such as percentage, rate and
vigor germination, seed vigor index, endosperm consumption, seedling length, plumule and radicle length,
plumule and radicle dry weight were measured.

Results and Discussion

The results of this study showed that the application of compost tea had a positive and significant effect
on all indices of chickpea seed germination, so that the results related to the simple effects of this application
showed that the use of 5, 15 and 25% levels of compost tea significantly increased radicle dry weight,
plumule dry weight and endosperm consumption. Under drought stress treatment, the results showed that in
all germination and growth indices with increasing stress intensity from -0.3 MPa to -0.9 MPa had a
significant decrease. In the study of the interaction effects of compost tea and drought stress, it was observed
that in non-stress conditions, the levels of compost tea used (5, 15 and 25%) significantly increase
germination rate, germination vigor, vigor index seed, radicle length and seedling length were compared to
the control treatment. Under stress conditions of -0.3 MPa, all levels of compost tea caused a significant
increase in seed vigor index, germination percentage, rate and germination vigor compared to the control and
also in these conditions, 15 and 25 levels were able to significantly increase plumule length and seedling
length relative to control. Under -0.6 MPa stress, levels of 15 and 25% of compost tea caused a significant
increase in germination percentage and germination vigor, seed vigor index, plumule length and seedling
length. Under stress conditions of -0.9 MPa, application of compost tea levels (5, 15 and 25%) in comparison
with the control treatment significantly increased germination percentage, germination rate, radicle length,
plumule length and seedling length. Under these conditions, 15 and 25% of compost tea also significantly
increased germination vigor compared to the control treatment.

Conclusion
According to the results of this study, application of compost tea (vermicompost extract) at levels of 15
and 25% in conditions where chickpea seeds are exposed to drought stress, is recommended.
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