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Table 1- Physical and chemical properties of soil used in experiment

Texture pH EC (dS.m™)  Organic matter (%) TotalN (%) K (mgkg!) P (mgkg?')
w? 7.7 2.3 0.68 0.06 220 40
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Table 2- Analysis of variance (mean of squares) characteristics of coriander vegetative traits under folwic acid and amino

acid treatments in vegetative stage
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S.0.V. d.f height Fresh weight of plant  Dry weight of plant  Number of branches
Sk 2 10.50 20.81" 0.9 0.88"
Block
(F) Soggh 2 118.50° 339.3* 4.89™ 9.38"
Fulvic acid (F)
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Amino acid (A)
FXA 2 7.26" 102.3% 4.34™ 1.500
ks 10 42 48.34 0.37 1.22
Error
s ey 5.81 16.54 9.63 11.50
C.V. (%)

ns, ** and *: represent non- significant at 1 and 5% level of probability, respectively.
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Table 3- Analysis of variance (mean of squares) characteristics of coriander vegetative traits under folwic acid and amino
acid treatments in vegetative stage
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Ol s @lio FrOR S o SpSis oy T -
. Number of . . Number of Number of
Source of variance Fresh leaf weight  Leaf dry weight
Leaves umbel umbelet
S 2.88™ 0.44m 0.065" 0.66™ 0.055"
Block
(F) e 2ol 75.05" 118 0.141 4.66 1.72°
Fulvic acid (F)
ol
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Error
Syt 10.55 19.52 21.33 8.65 15.02
C.V.
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ns, ** and *: represent non- significant at 1 and 5% level of probability, respectively.
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Table 4- Effects of fulvic acid concentrations on vegetative characteristics of coriander
Sglgd dpl Ay £S5 D9 ¥ 09 Wy WS B39 Blw s 5 LG las
Fulvic acid  Plant height Fresh weight of plant Dry weight of plant  Stem diameter = Number of branches
(kg.ha'l) (cm) (g.plant'l) (g.plant'l) (mm) (per plant)
0 30.25%" 35.02° 5.60° 1.90° 8.160°
5 38.7 41.072 6.20° 237 10.332
10 36.7° 49.97* 7.37° 2.22° 10.33*

L85 oSl (glataly 1ix 90l el p oy g paw )3 (63 me BMB] gty 3 wliie by ys
* Similar letters in each column vas not significant at 5% probability level based on DMRT.
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Table 5- Effects of fulvic acid concentrations on vegetative characteristics of coriander

Soglgd dl gy ;5 Sy Sl Sy P ol

o dlass S g dlaas

Fulvic acid Number of leaf  Fresh leaf weight  Dry leaf weight Number of umbrellas Number of umbrellas

(kg.ha) (per plant) (g.plant!) (g.plant™!) (per plant) (per plant)
0 22.66" 8.43¢% 1.37% 15.66° 3.16°
5 28.332 8.36* 1.06* 16.00° 4.00°
10 29.16* 7.63° 1.20° 17.33? 4.16°

)85 oSl (glataly 1ix 90l (el p oy g pdaw )3 (I3 me BMB] gty 3 wlie by ys
* Similar letters in each column vas not significant at 5% probability level based on DMRT.
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(B8 3 S0 Y1) o] (a5 5 Salgh 2l p S35 )+ o
Aol LS 53 2 Sk - g iy jless o el g a4 by e
o (Y Jodn) ol D939 (ol cogls S yan sl 3 Soglgd
Khalesro & Malekian, ) LSle g g, alls ¢ imgiy ol b
sy 1y Seogan dlgo casto 5l 398 Sliiss gl ) (2016
o)lsS (Trachyspermum copticum L.) Lg; Sy o >
Jlebsl 55 (Nardi et al., 2002) l)LSan 5 (63,5 0559y 035

Slezslo 13 (595 5 ool 2929 oy Shogen lgo 3,18 o8 il
by ol Pl 2,8kes Sy oo 5] polie (il (el L Bl o ]
gy g 5 sl g olaws ilisl Cow g dad Hl\8 )gb Cod
Haj Seyyed Hadi et) ,lSen g (63l sy gl guls oyl alio
Sl (il Jgdore a8 sy L 08 (sla wyp o (al., 2010
ol 9 Kzt g ol IS 5 Slas (2 5VL s gl IS 5 il

oed (Khattab et al., 2016) ) Sen g Ollad yuiocan .45 olS
sl azgs o il 4 o aiel sl ) oolisd 48
lad wl (a5 a8 Loged by i sals b dwlis o 5y sl S
o2 g A comai ) il oo olS gy A5) gt 3 dinel
Sl Bpao b 4 duy o 530 @ coplpls b o ol Stnge
b LiulislolS 5> J5 sluas aiel

S (¥ Jgiz) Ghalef] @l 109 Wi 9 35 (39
Ll Lol gy gy s 9 5 (59 i 0 Suglgd dpwl )b xe
L il Cao ol g oo sine 5l baylews ilite 1 ¢ aiel
905 3y e gdise patube (ke duslie S @ 4oy
P eSS Ve jla ()5 VIV 9 ¥R i) wig Sis
YOI+ s ) gy SUid 9 5 (39 (pieS 9 Suglgd ol 1S
3 eSS Ve e )0 a5 g ygbds el Canday aalis ) (p)5 0/5 4
9 YYD sy |y dgy Siid g 45 (59 (ilime «Soglgd dpl HliSa
o=l s alie (¥ Jaas) ol (ioli8l sals 4 cud doys YH/Y
Aghhavani Shajari et al., ) 4L Ken 5 5z  Sledljingh
Sl dlos ) (Seoged dlgo 38" Wob Hlis ey 40 (2014
il 388 olS S g 5 i p ol Cto 8L (Sl
5,5, (Ahmadian et al., 1998) L, Ken g Laes! (5,55 &
g 3y Slae (ual3l o (Sog)gh g Sangen sowl) JI (sloagS
S ) pezmed b (Cuminum cyminum L) juw 05 oLS
abjly olS (s9y 2 355 Liulejl ;> (Younesian, 2011) ;\luigs
g &g 3 Slas p (g)b me Sl Siosud dloo jlas &S 5,87 ()15
ole yladlas o (Liet al., 2007) oLl o (J acil als
2 Al SLid 5 (il cuw Soglgd sl 5,8 a8 Wnged
OhLSed 5 (2l yioren i (Glycine max L) Lgw olS
Sl ) (Seoged dlge oS nizily Hlpbsl (Salehi et al., 2010)
Oren 9 SLS Cdl g pladls 20 b (Shogen 5 Suglo
alox gt ld jolie (SB S5l Jols o)l lulj3)
sy oS ol (52 48 ey e )B el sl 5 ) (5

b Gl g SdS g 7 (g cdomil > g b (g ey
S ¥ Jgiz) 3b Lt (0 (il @l 1S g P Sl
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Table 6- Effects of amino acid concentrations on vegetative characteristics of coriander

el Sl . .. e . P = = iy s .
A:x;'n ; id Gy W) Y9 P 09 Wg Sudd (59 dBlw yhi PSRN WRKES,
ZPZr o Plant height  Fresh weight of plant  Dry weight of plant  Stem diameter Number of branches
-1 1
thousand) (cm) (g-plant™) (g-plant™) (mm) (per plant)
0 33.66"" 40.78 6.31° 2.19° 9.11°
3 36.83" 43.26" 6.46° 2.15° 10.11*

)85 oSl (lataly 1ix 90l el p oy g pdaw )3 (I3 me BMB] gt ya 3 wlie by ys
* Similar letters in each column vas not significant at 5% probability level based on DMRT.

3l bl g g o gy digal sl e (SBCLE 11V Sy
Table 7- Effects of amino acid concentrations on vegetative and reproductive characteristics of coriander

Wl dpl  dgr 4> Sy dlam Sy P 0k Sy SWES 09 Yo olam S o Sy
Amino acid Number of leaf  Fresh leaf weight  dry Leaf weight  Number of umbrellas Number of umbrellas
(Per thousand) (per plant ) (g.plant™?) (g.plant!) (per plant) (per plant)
0 26.4%* 7.71° 1.06° 14. 8° 3.44b
3 27.00° 8.57 1.36 17.7% 4.112

55 S5l (glaely sin g0l bl doyd gy e 53 ()b dme BB gt o 4> wlie gy
* Similar letters in each column vas not significant at 5% probability level level based on DMRT.

S gy Ol 5 dinel sl 5 S glgd ] ilidro g (IS oR 1 —A Jgu
Table 8- Interactive effects of fulvic acid and amino acid on vegetative characteristics of coriander

9098 ] Aol nn! A glis dBlw ,hi gy 3 S g dlans Fa dlass
Fulvic acid Amino acid Plant Stem diameter Number of leaf Number of umbrellas
(kg.ha) (In thousand) height (cm) (mm) (per plant) (per plant)

0 0 28.50%" 1.91¢ 20.66° 14.00°

0 3 32.00¢d 1.89¢ 21.66° 17.332

5 0 35.00° 2.552 25.33% 13.33%

5 3 42.50? 2.19% 31.332 18.66%

10 0 37.50° 2.10% 30.332 17.332

10 3 36.00° 2.36% 28.00% 17.33%

)85 oSl (glataly wix 90l (el p oy g pdaw )3 (I3 me BMB] gty 3 lie by ys
* Similar letters in each column vas not significant at 5% probability level level based on DMRT.
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Table 9- Analysisof variance (mean of squares) for Seed characteristics of coriander under f ulvic acid and amino acid

Ol i aslio &83las y &1 5,Shos & g1 3,Sdhos P Sl Caild g yad W wla 515 0
. . . Seed . 1000-seed
Source of variance d.f Seed yield Plant yield Harvest index .
number weight
Sk 2 150.00" 838500.0m 40.66" 9173.01" 0.97"
Block
(F) &9]95 ! 2 81337.5™ 29478.5" 407.16™ 433.72™ 0.75m
Fulvic acid (F)
(A) dizal sl . . :
. . 46512.5 5512.5™ 440.05 40.50" 7.43
Amino acid (A)
FXA 2 64137.5™ 501637.5™ 249.38" 13.16™ 5.40"
ks 10 2865.00 45210.0 52 34.72 0.95
Error
el 6.50 11.11 3.72 12.82 14.48
C.V. (%)

ko kk

Waoyd iy g S Jlein] paw )0 (6l bxe g ()l gre et i g o FF s
ns, ** and *: represent non- significant at 1 and 5% level of probability, respectively.

5 oS Sluogas yy Sogu dlse 3l (Rozbahani et al., 2013)
3 Slae ey o 155,55 03900 allan | L ol (S
Nardi et ) ol)LSen 5 63,5 2ol Cowdds 20l b duslio )3 a5
Seng Judody (Seogud dlgo (8 pno oS wizib bl 55 (al., 2002
olS 3 Sloe polic cpl ool b Slg oo of claiilos 15 59y 9 32
PO s (Saged Sl 5 izran amd ) b o))
23 o ialidl ) lalS 5 Sles 5 20 o 0S8 iuwgid slacdly
oediie s 51 Al (Se3lprseb ate sl oo J 55 5
3 Slas G331 5y b 5 e il 5 LS (slo ok

S ol obls

Sl Y ime 1,k (A Jan) Giales] ol i gy 3 yShos

Ol 1 el Sl 9 Syglsh dpd (S oy (piean 9 Saglod
il Cas cpl g o) e )ul) el Al Bl 39y g9 3,SLos
YoV0) a5y Slas oy i b ol (S50 duglis gl
5 Saglsd Al LS 3 )59 LSV lesd I (S )3 p)SolS
Cuwddy Jald 1 (LS 3 p)SolS V) Cio () e oy yieS
Soglsh dual S )3 £ Sk Ve g iy sloless o A2z o ol
PSS Ve e Sispsba (V0 Jgz) 3 dg2g ()bl glis
Loy YO 1y oy Slae lime dald 4 Cans Sigled sl jiSa jo

OHLSen 9 Slagjsy (idghs 10 pdls Guind ailde b iuliél

aaiS gy Olao 9 S glgd sl Cliseo redale Of 51—+ Joan
Table 10- Effects of fulvic acid concentrations on reproductive characteristics of coriander

S glgs s il o,Slos  digr d,Slos JROJIKEY] Cudld o yas b &13 153 539
Fulvic acid Seed yield Plant yield Seed number Harvest index 1000-seed weight
(kgha')  (kgha')  (kg.ha!)  (per plant) (%) ®
0 710.0¢ 1660.0° 184.3° 42.5° 6.06
5 815.0° 2002.5 199.0° 44.2° 6.82°
10 942.5° 2075.0° 198.1° 45.9° 6.36°

)85 oSl (glataly 1ix 90l (el p oy g paw )3 (63 me BMB] gty 3 lie by ys
* Similar letters in each column vas not significant at 5% probability level based on DMRT.
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Table 11- Effects of amino acid concentrations on reproductive characteristics of coriander

doo] S il o,Slos  dig 3,Sdos JROJIKEY] Coild py sl &l 158 439
Amino acid  Seed yield Plant yield Seed number Harvest index  1000-seed weight
(Per thousand)  (kg.ha™) (kg.ha™') (per plant) (%) ()
0 771.6° 1895.0° 188.8° 35.5% 6.10°
3 873.32 1930.0° 198.7° 52.9* 7.39°

)85 Sl (glatals w90l bl o g e )3 (6 ime BMB] gty 3 wlie by *
* Similar letters in each column vas not significant at 5% probability level based on DMRT.
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210 oy olS il Jlia 59 Wil o dne il el aisel
olallles 5> 35 (Thomas et al., 2009) o )\Son 5 wlogs .ol
ol daol dlon 5l sl e 5,18 a8 Wy o Lis 395
29l oS Sy (3890 S > Jalse (p e Sl (S bl e
L o ol il slosol 1 306 58T (ol o8 W90 Bly 350
Sl Jlsd (ol Y/0 olie L mRNA (g, yasus i3l
g ymolie JUitl g ol (Aalil e atalj 4y 3 5o sbaygey90
e Gl ) &l ylim (g (LS 53 g e LRl
)g‘l_) SIS (R s oass &1 ol :wlb).g ua:-buv
ang Loy cuby jedli n SKgled sl ool 5l )b cxe
OF/Y Ly ey (adld gl (n¥oier «0nSke dumlie gl
b ol e 5 Saglsd sl S 3 9 S5lS gy 0,8 b ao
Canss |y (gm0 ¥O/D ]38l a8 gy ol & bgypo o yd YY/IY
Ol g 1 laws alie ol (Ve Jade) b ol sald o
Sgled sl ( SB GBpuno a5 i 518 (Khan et al., 2012)
Nardi ) o) 5 (63,6 .0 3950 cubldyy (sl ()58 o
Seogu dlgo B yns a5 W2l L &S oyl yeus 35 (et al., 2002
Gy el y adla (o ase B Lili8l Cow gl duwl Wil
Cabldy (asld yilisl a8 Mases oy sl o (Zea mays L.)

s odbe pl e l31 Jdody sl ((Sae Siogad dlgo 8 yuao b

(8 5] lesly 425 @l o sgbglen 113 3,Skos
= Lol lite 5l 55 g diel del 9 Soglgd sl 3l oy ol
2l a4 g b g b bre oy K aaw ;o &b 3 Slese e
Sl 3 )3 s g Soglgd dnal S 53 2,59l iy plg5 2018
byspe o ol lie 258 9 (SR )3 p,55kS A0/ ) el
T Jbes 4S5 )9ban g (LS )3 pS6LS VY1) aals &,
1y assly 5, Shos aiel daol Hl5m D a9 Soglgd sl p)SslS
alido (VY Jodo) ob Liulial sals 4y s duo > YOIA 500
b (Yildirimeet al., 2011) LS g 050k < imgss opl gl
Sl (Sooga dlas 258" &S Wdhy LS (g s 0 Baios S
Ll Gilisl gyl ime jobay 1) aib 5 Slee (50,8455 sladiy
9 o omee 3o (Natesan et al., 2007) o, Kon ¢ oyLusl 5)l5S
(e Slmogad dgp Gob 5l alllae 3y90 I (slasgsl o
Poglhe ad) sl 1) gaslus bylyd SB (Sjolon 5 (oland
wsilaio 3o pla )8 byl jo aily iulial 1 s S oal )3 olS
ol Ulgy o iy 5 Slas (il58l Cpl puiored oy oo Jlas &
L)l g S o )3 (Gine polic (Giluly g sy (Al
ol anS1 5T g S0 y9m slacllad (a3 b 5 9 (S ol
35U 5 Sl ol 55 (Minaee et al., 2013) (¢l 5 (slo .0l
(Vigna radiata sl >,Sles p aisal (bl 3L Jglxe cuto
Ghazi Manas et ) |}l Sen 5 (56 yuiren 2338 (5155 L)
ool gt lyieds diel clasul & wizsh bl (al., 2013
domil )3 g (B9 5) Ao 9 (LS (g W 52 (e
g b)sxlo.c 9 BV wl).él A5y s.li)j;oolfs gf).g G\a.w wl)sl
b opl 48wl sl b5 anel gl oL Jgle 5l 4> 4
b calles ingh cpl gl booad Ly

Joiz) byl 4o guls Giagh cul ) 1 dld )38 (459



YAY o (Soieleid oS irg » aimol a9 Soglgd dunml loogs 00,05 15T (Ko 5 3,3 (sl

0l olS cuib y sl b dxe (8158l Cuww yol (ol a8 dad o

Couna]

e Al 8ol cale (fljdl g (LS sl olo pusdyilia
Slgo a s a il pM el (Jones et al., 2004) )LSan 5 o>

wl)_él I) UJIJ._Q )_AoL_C ))Lw9)QMd4: °lﬁ§ w’)&M’) su_gv.ay.lb

S g ; o g Aol danl 9 K999 ! BB Zobaa S pR 5 - VY Jga
Table 12- Effects of fulvic acid and amino acid on reproductive characteristics of coriander

Sigghapd Sl 4> 3,Sdos Gt 3,5dos i olass 155138 o9
Fulvic acid Am:;zracld Seed yielld Plant yi‘::d Seed number 1000-seed weight
1 - -
(kg.ha™) thousand) (kg.ha) (kg.ha (Number per plant) (€]
0 0 725.00% 1315.0° 173.3° 5.32°
0 3 695.0° 2005.0° 195.32 8.80°
5 0 645.0° 2205.0° 193.32 6.70°
5 3 985.0° 1800.0° 204.6° 6.93°
10 0 945.0° 2165.0° 200.0? 6.28°
10 3 940.0° 1985.0° 196.3? 6.44°
Bl Sl glael sy g0l Mo yd g g 3 (g dxe BB gt 4D ke gy ¥
* Similar letters in each column vas not significant at 5% level based on DMRT.
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Introduction

Medicinal plants are one of the main natural resources of Iran from ancient times. Coriander medicinal plant
is one of the most valuable resources in the vast range of Iranian natural resources which, if properly managed,
can play an important role in non-oil production and export. Management and environmental factors such as
nutritional management has a significant impact on the quantity and quality of plants. Application of organic
fertilizers in conventional farming systems is not common and most of the need for food plants supply through
chemical fertilizers for short period. The use of bio-fertilizers and organic matter are taken into consideration to
reduce the use of chemical fertilizers and increase the quality of most crops. The use of organic and biological
fertilizers in the production of medicinal plants in a sustainable agricultural system is important in order to
achieve product quality environmental protection and community health. Stability and soil fertility through the
use of organic fertilizers are important due to having most of the elements required by plants and beneficial
effects on physical, chemical, biological and soil fertility. Therefore, the purpose of this study was to evaluate
the effects of different levels of amino acid and fulvic acid on vegetative, reproduction characteristics and yield
of coriander.

Materials and Methods

In this study, the effects of applications of fulvic acid and amino acid on yield and growth characteristics of
coriander were evaluated under field conditions. Treatments were two levels of amino acid (0 and 3 per
thousand) and three levels of fulvic acid (0, 5 and 10 kg.ha!). The experiment was designed as factorial
arrangement based on randomized complete block design with three replications at the Research station of
Faculty of Agriculture University of Birjand during growing season of 2017. The measured indices including
vegetative characteristics (height plant, branches number, plant weight, leaf weight, leaf number) and
reproductive characteristics (grain yield, 1000- seed weight, seed number, yield biological and harvest index).
Finally, the experimental data were statistically analyzed using SAS ver. 9.2 and means were separated Duncan’s
multiple test at 5% probability level of probability.

Results and Discussion

The results showed that fulvic acid had a significant effect on vegetative characteristics (height plant, fresh
and dry weight of plant, branches number, leaf number and leaf dry weight), so that the highest fresh and dry
weight (49.9 and 7.3 g, respectively) were obtained with application of 10 kg.ha'! of fulvic acid. Also, the
results showed a significant effect of fulvic acid on reproductive characteristics (seed yield, biological yield,
harvest index and seed number), so that the highest seed yield (942.5 kg.ha'') was obtained at 10 kg.ha! fulvic
acid, and the lowest of seed yield was observed (710.0 kg.ha™') in the control treatment. Amino acid also affected
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vegetative characteristics (leaf number and leaf weight), and reproductive characteristics (grain yield, seed
number and 1000- seed weight), so that the highest number of leaf (27.0 per plant) and grain yield (873.3 kg.ha
1) were obtained with the application of 3 per thousand amino acids. Interaction effects showed that different
levels of fulvic acid and amino acids had a significant effect on reproductive performance (grain yield, biological
yield, seed number and 1000-seed weight). The highest grain yield and seed number (985.0 kg.ha! and 204.6.
per plant, respectively) were obtained at 5 kg.ha! fulvic acid and 3 per thousand amino acid.

Conclusion

The results of this study showed that fulvic acid and amino acid had significant effect on yield and growth
characteristics of coriander. Thus, results showed that fulvic acid (5 kg.ha') and amino acids (3 per thousand)
had strong impact on yield and growth characteristics of coriander under field conditions.

Keywords: Biological yield, Growth, Harvest index, Seed number.



