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Background and Objectives

Fulvic acid has a relatively low molecular weight and contains a large number of oxygen and carbon-rich
functional groups. Many of the beneficial effects of fulvic acid spray include stimulating plant metabolism,
increasing the activity of transaminase and invertase enzymes, increasing bioavailability and nutrient uptake, as
well as increasing crop growth and yield. Fulvic acid spraying solution helps to transfer minerals to metabolic
sites within plant cells. Fulvic acid at certain stages of plant growth can be used as a major method to maximize
plant production capacity. Due to the fact that calcium transfer is difficult, although the soil is rich in this
element, so its foliar application is recommended. In addition, calcium deficiency leads to a decrease in root
growth and leaf loss, but also leads to the production of poor quality fruits. Therefore, this study was carried out
with the aim of investigating the use of fulvic acid and calcium as a spraying solution on growth and yield of
Quince ‘Haj Agha Kishi’.

Materials and Methods

In order to investigate the effects of fulvic acid concentration and chelated calcium on quality and quantity
of fruit indices of Quince ‘Haj Agha Kishi’ an experiment was conducted during 2017-2018 in kosar city,
Ardabil province. The experiment was performed as a factorial in based on the randomized complete block
design with four levels of fulvic acid application with concentrations of 0, 1, 2 and 3 per thousand and three
levels of application of chelated calcium with concentrations of 0, 1.5 and 3 per thousand in three replications.
The treatments were applied to six-year-old seedlings. The treatments were applied on the trees as a spray
solution and applied three times: after fruit set, one and two months after fruit set. In this study, leaf chlorophyll
content index was measured by Arnon method. The leaf area of the plant was measured with a level gauge,
model AM300, In this study 10 leaves were randomly selected from each tree branch, the average leaf area was
multiplied by the number of main and secondary branches, and the leaf area of each treatment was recorded as
average. In order to determine the length, diameter and average weight of fruit, ten fruits were randomly
harvested from treated trees, then the diameter and length of the fruits were measured with a caliper with an
accuracy of 0.01 mm. Also, the weight of the fruits was determined with a scale of model GF800, made in Japan
with an accuracy of 0.01 grams. Yield was calculated by measuring the total weight of the crop in each tree.
Statistical analysis of data was performed using SAS 9.2 statistical software. Means were compared based on
LSD lest at 1 or 5% and charts were drawn using EXCEL 2013 software.

Results

The results of data analysis of variance showed that the effects of chelated calcium and fulvic acid on leaf
area, length, diameter, wet weight and fruit yield were significant (P<0.01). Based on the results, fulvic acid had
a significant (P<0.05) effect on chlorophyll b and total chlorophyll content of leaf. The interaction of calcium
xfulvic acid treatments had a significant (P<0.01) effect on leaf area and fruit length. The highest total
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chlorophyll content of 1.20 mg.g™* was obtained by using 3 per thousand concentration of fulvic acid and the
lowest rate was 0.79 mg.g? in the control. The highest (5481.69 mm?) leaf area was obtained with the
simultaneous use of 3 per thousand concentration of chelated calcium and 3 per thousand concentration of fulvic
acid, which was significantly different from other levels. The lowest leaf area was also observed in control.
Comparison of the means showed that the treatments of 3 per thousand concentration chelated calcium and 3 per
thousand concentration of fulvic acid had the highest fruit yield with 167.63 and 135.30 kg, respectively. The
lowest yield was recorded for control trees.

Conclusion

Increasing yield and quality is the most important goal in agricultural production. Due to the fact that
biostimulants do not have adverse effects on soil and water. In order to maintain sustainable production should
be used in the production program. Folic acid, as a biostimulant, improves plant metabolism and facilitates the
absorption of elements. According to the findings of this study, application of fulvic acid and chelated calcium at
3 per thousand concentrations is recommended for Quince ‘Haj Agha Kishi’ to improve leaf efficiency and fruit
yield.

Keywords: Biofertilizer, Chlorophyl, Humic substances, Yield



SLEl pole 4yt

https:// jhs.um.ac.ir o
inngy Ao
TYA-YYA o AP Hls ) ojled Y5 al
oS 9 el Sy S 5S e 5, b J gz Sl A 5
Tosl) (i b =T pad (seze dram =" 0L K3 ST e
VEC /Y 3l b
ARV VAN ¢ g}:'j.’.'\f- @)U
0Se

San Ly piagiy ol 2,5 )18 oolitul 3)90 (lalS (sl cudils (il S )l sdas (o) G plgis 4 Sl el Soglg

bl o plol S LBl gl 08, 5 Slos 5455 2 (B Jslowe 008 eSS g sl Sy st S pome 3,18 ()
298 gaw dw g 5l32 T 9 V) Gho cbedals ) dl Sugled 0l gaw g b (Bolar oS slaSsh 25l B 5 g8 ©jgon
oalS M Sl 51 a8 3ly L5 Waodly il g 4355 51 Juols gl el yd Lal ay J1,S5 Jlas 50 Jlim 0 ¥ 9 V0 Gao clacdale ) wulS &S
> J.«_wl Lg_:?J?B ;CAL.J uuLwl » oy )l.)uJ;m oy gi) d)LoT JL@>‘ E.‘aw D ogae J)Sl.o.c 9 )J )9 s)]a:é gJ9Jo fg?ﬁ C.Luo » Ml &9]95 9
Sglgh x puandS M glanjlos Jolize ol 14 ol )85 LLi cudly gyl e 1 doyd g (s)lol Jloss] aws 53 JS 9B gl e
3 Sk VIV o L Sy S B85, ol (it 352 f3sine 3mys S o] Sl s 3 oy Jgo 5 5 o e 52
aw (r gt el sty 2alB GlalS Sy > S0jg p35 )3 p)S e VA e L g (e 0 ieS 9al3e 53 ¥ AlSg 0L Sgs )5
Tobw plo b (gl gne BB &S ol Cowdy a2 ¥ Sgddawl g 152 0 ¥ puudS M gl jlos ples 330,85 b (@0 yio luo OFAV/FA) Sy
Y g S SN im0 ¥ oyl oS g ) S0l o Sile Ao ol b sdmlie dald (gla o )3 35 Sy prdaws lise (S il
OB 4 basye 500, Slos 508 290 Juols B3 2 13 p S el AYO/Y e o VEVIEY b o Sl 1) oga0 3, Slos (s yidin daawl S g8 150 50
) & ogpe 3,8Mes 5 S (2L S5k sl ylie 3 ¥l )3 eSS 5 sl Sugls slojless Sagl ol sl 4 drgi b og el

sbogw 3l 9 Ml o ROSACE@E o3l 5| Maloideae oslgils ),
srbas |y % sogee (Wojdylo et al., 2013) caul (56 e
ol i | S8 e g 1imd oo ST ol yiumgs S g Ol odes
2 (o> [F) LSy ol o8 palio b bS5 ol
A reling 9 C oeelig oty (1m0 )2V ) jid (304 /7)
sl 5l oqe giio opiczen (Moreira et al., 2008) wib o
;1 (Hamauzu et al., 2006) cuwl S Jgd oS 5 g I
ol ol CaieS 5 0,8kas 4 () (0 050 (0l A pdes S
gl oad o] Slplo g as e Cudgise el 4558 o)Ll
SlacaS 5 1 ylasl do g 9 ogse udld ol s (]38
G el dgS pl dyg) o odlatwl b a8 a8’ o oolaiw] ol
e 25 (oo SB (Sogll g (05 )5 g om0 CuhS e 5 00
5 T ersS I oalinl Mt ol dlo) 5l 6 xS ols sla ol 5l

ol Lt 1y s yiae aoms © oS Bl gl
O h e (d

Sogep Slgo ¢ ) 355 (b S o Slos 1 glS slaojlg

LYRUFY

Fhd o g plex 28y Jl 53 Cumer sl 1 Ay Lais

I b awglio )3 (> ol b s sl b @l 31l
st 05 53 ShpaliS pole b ille (03850 51 (S e
o3kl godge ol 4 S8 (sl ool (cla > ol 5l (S 45 ol
Al e Sngen Sy a0l 1o (LS (i (LS y e
4 3=t (Cydonia oblonga) « .(Canellas et al., 2015)

G5 oty g 0] wlid S as gol iy lutly sy =Y o ¥ o)
(e @lie g (65)9liS oSl ( SUEL pole 09,8 (il 5l (S35 58

Ol edmd)l e oyl Bisee ol
(Email:shokouhiana@uma.ac.ir e 0dinnr g — )

DOI: 10.22067/JHS.2021.69426.1037


https://jhs.um.ac.ir/
shokouhiana@uma.ac.ir
https://dx.doi.org/10.22067/JHS.2021.69426.1037

VP slar ) oylond ¥ alr o((6559L08 qalho 3 pole) il pole 4y pii YV

Sl Jid 55 Jolow b Jagb g el 53 9 008 (Jobw
[(Hirschi, 2004)

) Sy 308 (e g i ol plodl jl s
38das 5 23y p (Bl Jglne g0t S OIS 5 dl Sulsh
b kb 5l (S 4 0 S8 pliojed o (oS Bl gl 08
sl )9S 3 090yl Mg

W g, 9 g0

=hj Jbe 5 Po8 b peed )l il 53 g ol
b B > )98l Oygods Lialesl i plosl YFAS-VYAY
L sl Saglgd 2 p)lS aw laa Ly (Bobad oS slaS'shs
NS 3,8 s dws 9 T il Jia 3 Y 9 ¥ O Gho lacdale
S5 aw > Gl e )Y 50 o ekl b s
Ay FAL ggame 0 ‘oS Bl o8) o & 15,5 (s
L gle g puds &S g duasl Soglgd talpp [l 40 tolol]
Gl b B 35 eslulien €85 51 30 5T (6 )bs 6l
P3Y amlS OIS g sl S b slaglone (e Bajlow Jlosl
Gygod bjlay Al (6505l 5 dslxe inlojl ualy & (ol
Ao olo S5 ogee JSUS 1 dm) Cugh dw )3 g ((Sb o) (S
Sloj dhold L (pgd (il Jsloxe jlam ol G g Jol (S Jgloxe Sl
15 Jlos) 1S3, 5l olo S

) 3l oMl b Sy Jdg)lS slgizme jaSld (s ol 53
pyS o ylie oS g obods (AMNON, 1949) 13,5 (5 ,Sojlul oy,
Oisr 0938 L g B ez gl 2 1) (LS esle |
Ladiges 4 oy Ae il yid oo Yo L 00,535 1) o] wolo
Cidoo 4y Adgdd 40 590 Fr v e Co oo b Souy ySlu oS jo 5 adlsl
& Soats yiilo 3l Jols  SBgd snilis oylas (i 0al> )8 add> V-
995 |y Il S8 asged I (g)lde ol S glaied L
PV Glagge Job 3 allia jobody s g a0 plogidg yiSiow!
oBiws bawgi b J:39)1 sl yogl #Y0 9@ Jidg IS sl ptogil
i epyls L JENWAY 6705/VIS Jis yiosiy il
Ol 25 sladsy® jl odliul b coles 3 35 il ol
Cowd Ay diged 359 p)5 2 P35S (shee e S 9 D @ Jidg S
(Arnon, 1949) .|

_(19.3%A, ; —BExA L IV
Chl, (ug/ml) = e

_(19.3xA . —3ExA IV
Chly (ng/ml) = Looy

Ch|(101a|) = Chl, + Chly
Wged 3359 W ondzl el diges poe :V
AM300 JA_A C“*‘“’ (":Ja_w oK 4\1;..«»94) olﬁf j){ @aw

sl (Bolal Cyaods Sy oae Ve jelaio cpl glp A (6,050

(Ho etal., 2008) col o] clizia
calie pH Cj CedMs a4y g b lg oo 1) Siogud 00ls
Suhetal., ) 5,5 puuds dow! Sglsd g dl Siogud ¢ progud 4
e Sl S e lyiedr 4 dl Siglgd g Siogen (2014
g oS sl (LS (S olgs Sl Lalul g gume (a5
0)5 M‘ L.i_gjj}ﬁ c.)‘g_,o u_)‘ O BRl .(Malan, 2015) ..\JHL;Q
)5 (slmog)S 1 (6oL e (gol g2l (oS L (JoSUge
5,8 dde 3l 3l gyl sl ja b )8 g iemST 5l 8
b al5 8 LS i o5 ol «Saglgh sl 5
Gl g s onl® Sl Gl g jlisel il slog 5]
Jifon ) Wil o Jgamo 3, Slos g Ay iol38l piorod (gdso dlge
OS] el 3535 Lo 4 aul 98 (and Leste, 2009
#5 oy ((Ssage sl J5Sge o & G 5595159
alid (g pisdsns Lialidl el ol g )1 Lobosds sla 2Ty 5 1y
Sl S9dg8 ¢ 5y 0,)5 5 s (Priyaetal., 2014) 595 o0
sl sl S50 Slplio sla Lo & 1y Sise dlgo lagituns
dolye 53 Sl Saglsh (b Jolone o Jlity 55 o Jiio 2l
390 Qb iy cudbs (il Sl 4y (gl odes gy S

(Chen et al., 2004) 5,5 |5 oslizl
h Laoge ()UrSS jos (@M g a3 (ogaday S
ObalS wmd oo JS ) diwgy polie (p 503 5l (S mandS
0923 )3 el S 2 15 5B e il 295057 jlod o1 5L
Lo 55Ty 3 o] i sgmame Jodoan 5 0352 A5 o oS
sl Sl g gl Byl 5l b olS 90 o o <S>
fal_{&M?ul)H?uLms)J))dq)Jou;ldubMu»M
9 Ml ol a5y 3 el Clale G5 (S e
Syt Sl g Sy S oge 9 290 Yip)S lgm oS il
Laogre o jl il Slpets Sy o I 5es )b oS &
L;Lm.\_iji w4 pedS 5l oS ke oT > peed 4y g 009
cbale 539 YL g2 L g 4l ialS 15 ey o0 000 42 (292
JS_W: su)l):l_u g o0 rv.w.lf 59905 )l%.) 0gu0 Ltbj)) 5 M

ol oyl 3 et oS 513 5 o JIa] S’ 3g0a8” Lo
Ol S xS bl Yoy (lofug Coenl I (S 43

) 300,15 0gse Ly Sy g 4L jLisl 53 lositans |y 2liE juolic
S 3518 .(; Neilsen et al., 2005Khreba et al., 2014
Caled )3 9 S (8 059,55 9 jo)lS ey M) > GRalS 4 pocie
S 5 oy CBl AL b (oS (slo ogse W5 e
ol yolie j1 (S pudS” (JOhNson, 2008) s5i5 o ol
Glie cot o Jslw o)ld bl Lais el oS canl by ol



YYY  rdls g ol S glgd (s 55 150 830, b &y Jguammo 5ol adgi o510 g (3 LubgSis

s ol p g b dxe 2oy S (gylel Jlean] pdaw ) ogue
s e Jlon) a3 5 5D g5 ol el Sl
5 aelS S el jlos blaie Il el (gyld xe I Aoy
Jloinl o y3 0940 Jo-bo g Sy g (50 2 Sl Soglgd
() Jode) asls (o)l gme il duoyd K (6Ll

ok Am e s L Slse dmglio ) ol zuls
Conl 0ad dald &y Cons b L85 (liee (2ol coge Sghal
P35 2 pS e V) D ) (liee (35 i 45 457 by
oS dimyn ol oy dul SJg8 S5m0 Y 3,5 L (S 056 50
Sl b S5 e 55 51 el L sl Syglgd gl il
5392 31595 0 VL J9)lS Gliee 51 (Jg 2815 (g )lo gime
0 JS)

U i ol 5t e 131 ] il ingiy o)
5 5 5 ol ol b IS sl b5
Ot odel Cants ol Bab sl 4Bl 2ol aals 4 s
L 508 £S5 2 poS e MY+ Jlade by Sy S5 Lido)lST 3o
INAe b g (e cn S g el Sgd Jlie 3 T e 2 )
¥ JS2) 3] ot 2815 GBLS 59 50 o5 50 5 e

o jloi €83 (gl g bawg Vb ide 4w g Cua ez 2 3LS
503, iled 43L5 3 5y 3t (35 Slie e i S5
Cyd ()85 ol sl sl o Bli o Sy ola (ke
Sl oadily (Slee g0y Jlosi o (S 2 a9 043
9 s g Jo-b (s s-laiea (Bakhshandeh et al., 2012)
Jlest ol 1 (Bolal & g0y oge 03 Sl ogie ()j5 6S0le
B L gyde g S dliwges ogee Jobo g jlad g il 0l
Loogo (19 (il (oo dd)S (650l o oo o/ 4
oS +4) €83l 5 558 5L GFBOO Jus (sl elpwsay
$rSoilul by Sles colys > (Tabatabaei, 2013) i asuive
4225 dele los CoB (1S3 ya 5> Joae S (5

SAS  g,Lal Hl58le 5 5l esliul b aedls (g bl Julod g 4o
g Jlet o 3 LSD gojl dsgy (5Kiko duslie § 9.2
EXCEL 201358l 5 5l oolizl L 555 o yloges 5 45 plosi] duoy

W3S (o)

COLS @l il as ol lis osls uibyly 4500 51 ol guls
3ySdes g 5 (g kB sk (S o bl Suglsh g mandS

(oS Bl gl o8, a5 Mos g sl 2 el Suglgd g el O G131 (il plg @55 - Jgoa
Table 1- ANOVA results for the effects of chelated calcium and fulvic acid application on growth and yield of Quince ‘Haji

Agha Kishi’
Olasyo (le
Mean squares

; @2 agdel  bdgls S8 JOPSRMENL N o :hﬁ 2980 5 (139 Slos
’foé\”/u“ <5 Chlo}ophy Chlo“rophy Chl-g?’galh | Ij:f area Igruit ;:::i,t Fr;sh fruit :Yield

" DF Il.a Il.b [Py length  diamet weight

er

B“Ii)’é"k Y 0.16" 0.01m *0.24 45346, 2" *0.34 0.03" 474.18™ 51.86™
S S
%QFC'?J?T? Y 0.0005m™ 0.0 0.01" 32374827  17.01** 12.16** 115862.91**  2730.77**

(CCa)
Sl Sy glgd

Fulvic 3 0.07™ *0.03 *0.24 206466.13"  2.22*%*  0.34**  3890.88** 419%*
acid (FvA)
CCaxFVA 6 0.01" 0.01m 0.06" 53153™ 0.55%* 0.05™ 293.02" 30.58™

slas

ialo] 22 0.03 0.01 0.05 9642 0.08 0.02 301.19 16.71

Error

e

Sy - 30.35 26.11 24.41 2.56 3.23 1.69 5.07 2.66
C.V (%)

doyd Vg 0 Jlain] plaws 55 45 xe a5l FF F gyl xe pas
ns, * and **: non-significant, significant at 5% and 1% of probability level, respectively.



1Pe) 5l o) oylos F'F al> (((6559LinS aobuo g pole) SLEL pole 4 pis  YYF

w 05 b 2
¥ T 03
X = E 02
il
—q“ i
x &3 0l
v g4
g
-'5 0 1 2 3

Fulvic acid (L.1000L")

obeS BT gl 08, 4 C83 S 11D ey IS (e i tansl Syglad cilizin gans 35,8 1) JSD
Figure 1- The effect of fulvic acid on chlorophyll b (mg/g Leaf FW) content of Quince ‘Haji Agha Kishi’ leaf.
(LSD, p=<0.05)
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Figure 2- The effect of fulvic acid on total chlorophyll content of Quince ‘Haji Agha Kishi’ leaf
(LSD, p=0.05)
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