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The effects of kiwi fruit extract and gallic acid on symbiotic
relationship between broomrape and tomato
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Abstract. Tomato (Solanum lycopersicum) is one of the most important crops and a known host of broomrapes. The
species of genus Orobanche are biotic stress factors restricting plant growth and crop production. Some natural
compounds and chemicals affect this biological relationship. Therefore, in the present study, the effect of gallic acid and
kiwi fruit extract on the biological relationship between broomrape and tomato plant was investigated. To this end, first,
the symbiotic effect of the broomrape species, Orobanche aegytica, on growth parameters of tomato plant and the
amount of soluble sugar and photosynthetic pigments were evaluated. Then, the effect of concentrations of gallic acid
and kiwi fruit extract at different levels on this biological relationship was investigated by measuring the growth
parameters of tomato and broomrape, photosynthetic pigments and the amount of soluble sugar in tomatoes. The results
demonstrated that the broomrapes reduced the fresh weight and dry weight of the stem, leaves and roots of tomato,
diminished the leaf area of the host plant, and decreased the amount of photosynthetic pigments and its soluble sugar
content. Gallic acid treatment and kiwi fruit extract lessened the growth parameters of the broomrape species and its
overall growth, in addition to increasing the growth of tomato plants. This process could be associated with the
congtraint of the biological relationship between the parasite and the host, as the soluble sugar content as well as the
amount of the photosynthetic pigments of tomato plants were increased and the tomato plants remained highly resistant.

Key words. growth, parasite, pectin methylesterase, photosynthetic pigments, solute sugar

Received 31.05.2020/ Revised 25.08.2020/ Aocepted 22.02.2021/ Published 22.10.2021 Ve[V Ll AYARN Y/ F 5l VTR F F Ml N FRA/ T Y wdl o

220/¥Y -


http://dx.doi.org/10.52547/nbr.8.3.220
https://dor.isc.ac/dor/20.1001.1.24236330.1400.8.3.1.4
https://nbr.khu.ac.ir/article-1-3368-fa.html

[ Downloaded from nbr.khu.ac.ir on 2025-12-12 ]

[ DOR: 20.1001.1.24236330.1400.8.3.1.4 ]

[ DOI: 10.52547/nbr.8.3.220 ]

Salimi et a. The effects of kiwi extract on broomrape and tomato

5 b8 Fll s bl S oop yo ) Rl 5 S5
@ azg bocwl oY nlply sl oais (B 5%
colid g Jilee S g olerdsn glacd i
S by, 5 ( SdazrsS g sl I alal) 618 pleerdsn
Gevezova et d., ) sgd 5,550 o2 = S5 L ablis
LYl 1) 3685 Joe biee 4 JLail 5l e sll> JS (2012
obS Jsko ojlsns (iSy SleS 5 ompl slapan el
el 5l a8 (3G oaiS 4 525 Sla 1SS 4 o S5 Az S
L g wiloyion plonl @ wiS o Sl5T oaiSo plail wa55 azaty,
Ble) 55978 2138 Slge g T (lsee b sigl LSl 55,
Wiy 4 g el (S5BazsT LS Sl 1y 093 (0395 5 oS
«(Fernandez-Aparicio et al., 2020) aeo o aslsl 545
4 S OLLS ez ol o5 plamsT e ) S
Ceol (PME) 1yl o5y 3l 0900 i lajes b5
SpSor g ol S8 4 b JBIs 4 UK B9k Jos 4
Wlgzs s o357 ol clled oo ol iy (Joel et al. 2007)
Lsly cnl )0 oS g 1) (8425 4 > 5 358
SLS 5 (F 5l sl 55900 o Gloosilosl 5 o5l anlllas
Sl S LosS 5 sl S wiile ooy b LS 5 5 il
Jolie et ) col oo 03 el cou 31 (! slrodi losb ylgie s
Olslyp i &5 a5 PMED a5, ol s odle 5 @, 2010
S 3l SN Oleea el oad C8b 69 osee 5o
PMEl 5o 0 Brro il JuiopuiSo o] slooss,losl
Sl ot Jae (Joks 0)l523 4y 950 j5bay PME 5,
35 glpial g Jslme o 0 boses 51 Slulay il oo
S Glge a4 S w04 (Jolie et dl., 2010)
ol olonds Slge solRig,8 51 glinl W ogas ousjlol
Slawslio J1 guyn Glagh ol 0 b Sae g0l
@) S apl alox Sl 1l Je Sy sl slaoaslojl
S91>) $95 ogme 03U 0ylas 15 5 (1 oole sl S lye
e s U sy 2 (B2 ml Gl e eailosl
5 Sl (K955 Glie 4 sl S5 SN 3585 abeertisn
Syse b (SPazsS okS » SlaS S nl law alepe o

235 walsS )3 o)z

95 9 olge
&) ;I (Orobanche aegytica) ;J> J5 sleals
&5 5 RS dss (sl o Sl U5 @ oogll (SjfarsS
(B aBs FY 5 ey FO oLiliz Jsbo b sbles ol g
oloygs s ;0 e Jlods a8 85 ¥F g ax 0 YF L8l oy s

SRS g 5l 5 g5 ojlas Lol Sen 5 anles

dodio

Solanum  ale ol L Al oS S sareS
el (Solanaceae) ,Lsl=ob o5 51 lycopersicum L.
P 5 (S g 6palaS e SYgame 5l olS (nl ogee
el jpa> Cwl oz 9 lnl poye 2186 G Brany
@ KAz S ol Jpame ad e (Bl plnl j325 0 goiie
SlaS 5 092 Canl 0351 ool Jluo Jgad plas yo 1) I3
solie 565 5 99,5l (nsSe azer (ol osee 5o i)l
clS ol eagdl oL cnl byl e ool sl
3 398se el Ol g Olpl Al Gble 3 (K parsS
Lol oS Gl sl oz Slaagd 5l (S Gl S50 e
lagse; 5l ESe Ggales VY51 e Lo )55 (B0 poll 2
5 25 3 2 bl Wlheyls ;o ead S (g5leS
& Ay 5 woadoogl sl J5 L Sk sl 51 g
Sl oyl o ,Shee @ duopo Ve B0 51 bie Comlus
ok (o8 Sl 5,5laS arlee o 4y g 0l 0)lg
5l g Sledbl asl L (Gevezova et al., 2012) ..l
S925 Gl y9aS 5o e S glhe (Sogl was 5 1uST
oli,eliS olsen Ll (Torabi & Hadizadeh, 2014) ol
e ilpl st Sl s (Sogll il 3l es o
5 5l U8 el bzl JS1 ol b, Jlee 5 JS
ops 4 Gl § (Orobanche spp.) ;> JS oo,
ado, bl JKI wlS ol .cwl Orobancacese
(i pata adgs ollS Gl S p g (SpaxsS
05 5 ool oS oz wolg o 5 SlS
J5 (Eizenberg & Goldwasser, 2018) el lacglo ,liw
3 ehie olse 5 ol Qe b Judg IS rila Lo« sl
)y DYgazme CodS 5 9 Shes ol el (pljee oS
Sz, oo oyl (Mauromicale et al., 2008) o o
Olpl o s Salml gla iaghy (bl 5 ojls 6568 Yoo dg0>
G685 90 5 plulid Il U5 00w 5l 4368 YE Sl eiST
Orobanche cernua Loefl. 4 Orobanche aegeptica Pers.
Torabi & ) sileass e S 5,0 slacile 5ot o b 5o
(Hadizadeh, 2014; Karampour, 2010

Lol ple b 1y col ISt o 3l 5 S
S99 S o SNy S o SYeb Due g Al pekiies
S h¥s sy S0 e 5 Ik g ) el
b 53 3l J5 b ablie gl ool o S8 anld b
4 wgame JI L 5565 slag il il @inds sla

4->J.> )‘ Lfol} J.>‘).o as ‘S:Lbéf‘]wl ] o..\»:u)f

221/YY )


http://dx.doi.org/10.52547/nbr.8.3.220
https://dor.isc.ac/dor/20.1001.1.24236330.1400.8.3.1.4
https://nbr.khu.ac.ir/article-1-3368-fa.html

[ Downloaded from nbr.khu.ac.ir on 2025-12-12 ]

[ DOR: 20.1001.1.24236330.1400.8.3.1.4 ]

[ DOI: 10.52547/nbr.8.3.220 ]

Nova Biologica Reperta 8(3): 220-232 (2021)

ST @ 00gl IS5 o clias caalS 51 o 59, Yo olS U3l &
Voodko ¥ s ) oo clile ¥ s sl S s 1) e
Yo g VO Ve Slojoyys ¥ 0 4 (Sasikumar et al., 2006)
e 2008 Jloel ol 4 (K5 8ax 8 olis culls 51 a5,
Lo Lo 5 425138 US|, 2Lt Gl S5 3] s ke 45 & g0
0,5 Jlosl (K azss aty, Slbl o
S5 090 0 bas slod

Qoo Ve g 00,0 00 o glacdale b (4.5 0gu 0 lac
slas clls 5l e o, Yo g YO Ve Slej oje0 ¥ 0
1 oSliial L (5525 o0 b 00,5 Jlosl oL 4 5 mss
a5 w5 s el cews & (Giovane et al., 1996) s,
g 00,90y od & Do 4 1) oy (95 090 SIS S
25 Iy p2) oz des hoveys VIO L e
@ 559 Cam) b oS tle ax 0 F sles o oI e (@/mol
S 29y mle WS CSIESe 5 (Ser () 4 ) o>
AERRRIN IR NPT WIS [ B RS JRVes: S
Jolie) ui lox of 5 il az 10 F glod ;0 daido Vo ow &
o F il ax 0 F gles jo o)las (5,l0Ss (et ., 2009
Aoy Ve e Sl flgie a4 oad zlzeisl ojlac (285 &0
ol lgazle ol slase 00 clale s cadaid 5 a5 (o
59 ¥ 2 Oogen bolls kel wl eslisad Pl lgie @
A el LSy

Slalal 5 ey, lle U5 el 5 laless oLl 51 e
Sy (o, Slie (B Gl Cox (KParsS 2l
bads) So s bl alsz U ady 5l asy, 9 adle Job wd
Ao jsliteds ad (6 Sosll e file oz A5l
Ve sles j0 g ool 4o celn FA Gow 4 badiges i3 59
30 Sy b S oslail gl asas eols 1,8 ol 8 il ax o
B 69, » s WS laz oS Sl easoledl S ol
9095 el 5 s 5 00l )3 xi et
W sdg 1S o

o w9 Olezr sl hal da L8y )lS (e Ghomiw
Ar gl bolion (nj5 5l g T it la )15 )
Jol> Gigen isels (San & jg0n sz gle S 0 wey

OFe o) YT YPY ¥ o )led A ala o i) ke ) s sloasly

5 SISy Lh ol S s @S Lh el s L
AL O Do 4 doyd Vi S lSeon bhug (Sen
iz Si0rS 5 il JS sloals s 05 ipiead
1o oyl (650 Bgyk 10 g o eols gt Jadie UL L
sadesls 13 hie Ol il Lo £ L Cgb e lo 325 S
S8 S e ol S le a0 Y sl o by
aS 0l (6l Layls ol jo 59, Ve sl S5 als Lol eols
Q}MJGA S le} Jf als ‘_g)LM.\oQLo] o)jd 4.1.‘>)A U"‘
ssbred 35 wloz j9) O Gl 5 (SparsS sla)d
b3 b o ol U5 slaal il S
w.)..&':c)b'- ég‘)u )| )JL> Jf ails 63L> Lgl.bé)b? ng)’Lwoch]
slodlyr e U5 sloals jalsr 5 jslitat b
e U5 sloals sl slais iy 4 (Kerss 5l oatoln]
ol 8 il az 0 YT sloo jo dalin g0 Do 4y g Wil Jakise
slaails Siales aaa Vo5l e ol ools J13 Slidgy o
U5 s el L ool i o o lle S
sohie @ Gialejl cpl wwl Goe SVeb Olgs sl sl
by ol sl 5,0 Oles aS el Cdlae ol 5l laedsl
Sy (Kpazrss Ll G cas pplae @ a8l
slaolals o sl U5 & 4 ooyl S o Las g o eoliaul
deys Feooanl sy YO Jels) slawle sog) S (g5l>
oaSuils o S ﬁJLﬂ A ClS (ey ey YO g cdew
s a5 wl bl Ll S sy ol oKiils (g5 ,5las
(O Jg0z) Cel 5 2 4 o

VP 6y9 090 5 oI5 cile az 0 YAYF gl o LS
ab, Yoo umol 2 S g oas b (S, celu A g g el
J b B e el Oysenr Gtalesl ol is)S
CdS Lol plol se)ylem oKiils jo JIST ez jo Solas
O)LA.CSM‘ g_i:Jlf 6LQ)L<~.$ erermelS)l)s) Y.
b Jlosl 225 2% 4 (5925 0ge
Sl SIE Lo

Sib e el |, ol ata; Gk e S
Il 3585 5 Giallez sl oY Gl Slam i ooy

woliiuls jo0 S 5l laiges p oadiplonl slo il gl —Y Jgus
Table 1. The results of the analyzes of soil sample.

cdly s Sand Silt Clay oc FC K P N EC pH
(%) (%) (%) () (%) (ppm) | (ppm) (%) (dsm?)
Lo 25 40 35 0.9 51 446 6.1 0.09 0.902 7.82
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Table 2. Effect of gallic acid on the growth of broomrape.

(o) obes S el e S ol 5 Se S olass alo 505 Aoy FOjs asls Jobo Fass; Job
(MM) ol sl ©) (@ (cm) (cm)
20 0 1.25b 0.25d 0.62c 0.53b 6.25a 20ab
20 1 1.50b 1.50b 0.54c 0.49b 4.25¢ 23a
20 3 1.26b 1.00c 0.45¢ 0.14c 2.06d 0.8c
25 0 1.24b 0.25d 0.62c 0.53b 6.25a 20ab
25 1 3.75a 2.00a 1.31a 0.88a 5.75b 1.9b
25 3 0.00c 0.00e 0.00d 0.00c 0.00e 0.0d
30 0 1.25b 0.25d 0.62c 0.53b 6.25a 20ab
30 1 1.25b 0.00e 0.95b 0.51b 4.25¢ 1.8b
30 3 0.00c 0.00e 0.00d 0.00c 0.00 e 0.0d
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Table 3. Effect of gallic acid on the leaf area, root length and shoot fresh weight, root fresh weight, shoot dry weight
and root dry weight, photosynthesis pigments and sugar content of tomato.
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(MM) @) @m @ (9 G) FW) FW) (rrFmal % FW) FW)
20 0 6.8cd 75d 1.06c 068d 0.13c 0.09b 01198 0.062cd 0.181b 0.059 bc 487a
20 1 101b 97c 177a 088d 0.17hc 0.08b 0.022¢c 0.032d 0.056¢c 0.043cd 247b
20 3 83hc 155a 14a 188b 0.20hc 012b 0.085b 0.106b 0.191b 0.047 cd 257b
25 0 6.8cd 75d 1.06c 068d 0.13c 0.09b 01198 0.062cd 0.181b 0.05bc 487a
25 1 6.0d 136b 160a 140c 0.13c 01lb 0.128a 0.136a 0.264a 0074 a 174c
25 3 15a 130b 163a 240a 022ab 0.29a 0.111ab  0.086bc 0.198b 0.065ab 275b
30 0 6.8cd 75d 1.06c 068d 0.14c 0.09b 0119ab 0.062cd 0.181b 0.05hbc 487a
30 1 55d 86cd 113b 087d 024 ab 0.32a 0.09b 0.08 hc 0.184b 0.053bc 221hc
30 3 103b 122b 110b 124c 0.30a 011b 0.112ab  0.089bc 0.201b 0.061 bc 434a
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Table 4. Effect of kiwi fruit extract on the growth of broomrape.

oley xS o o)lac sl S ol I Se )5 ol Al 5oss ale) SOk adle Jsb Fady, Job

Gs) (20,) UES (©) (9 (cm) (cm)

20 0 1.25a 0.25c¢c 0.62b 0.53b 6.25a 2.00b

20 50 0.50c 1.25a 051c 0.50b 2.75b 0.88c¢c

20 100 0.7 bc 0.25c¢c 0.45d 0.30c 150c 0.79d

25 0 1.25a 0.25c 0.62b 0.53b 6.25a 2.25a

25 50 1.00 ab 0.25¢ 0.62b 0.55b 3.25b 225a

25 100 0.75bc 0.00d 0.46 d 0.30c 3.30b 0.79d

30 0 1.25a 0.25c¢c 0.62b 0.53b 6.25a 225a

30 50 1.00 ab 0.75b 0.78a 0.67 a 2.70b 1.19¢c

30 100 0.00d 0.00d 0.00e 0.00d 0.00d 0.00e

[ DOI: 10.52547/nbr.8.3.220 ]

g g0 0 Ay y Aiilesd a5 WS o A jg bl Jlail oo o (sulyy el e 10 (S a5 (55, » sl 5Ll g Jlal 5l e

Gy Gyl Sl le 0B (655 weps Ve chale g ool
@lize gl el 6 505lal 5 calie (glo,les 5l oolail Jolore W8 5 (605 G0 B cdale X g, 4o el alila
P 5o W5 e olendign Slallhae b pon (g5u; g s, 1) Fp a8 605 oy Ver cdile 5 adl gl e ]
AL 5o SiparsS L sl JS ks Ls,| salS aios B Jpar) ol asls il 2y 10

226/YY#


http://dx.doi.org/10.52547/nbr.8.3.220
https://dor.isc.ac/dor/20.1001.1.24236330.1400.8.3.1.4
https://nbr.khu.ac.ir/article-1-3368-fa.html

[ Downloaded from nbr.khu.ac.ir on 2025-12-12 ]

[ DOR: 20.1001.1.24236330.1400.8.3.1.4 ]

[ DOI: 10.52547/nbr.8.3.220 ]

Salimi et a. The effects of kiwi extract on broomrape and tomato

SRS g 5l 5 g5 ojlas Lol Sen 5 anles

(N Pz sS Jolome B 5 gy (Sloo S, a5 Al SiS 59ty g aBle ()5 ks Job oSl 2 60T o900 o)las I -0 Jguer
Table 5. Effect of kiwi fruit extract on the leaf area, root length, shoot fresh weight, root fresh weight, shoot dry weight
and root dry weight, photosynthesis pigments and sugar content of tomato.
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20 0 6.75e 75d 1.06d 0.68d 0.13c 0.09d 0.119a 0.063¢c 0.181b 0.059a 487a

20 50 975b 105bc  1.19d 153c 017bc 0.29bc 0.078b 0.043¢c 0.120d 0041b 330b
20 100 925bc 945c 155bc  192c 0.20bc 044a 0.109ab 0.101b 0210ab 0.060a 138e
25 0 6.75¢e 75d 106d 0.68d 013c 0.09d 0.119a 0.063¢c 0181b 0.059a 487a

25 50 7.25de 99hc 144c  208bc 013c 022¢c 009 ab 0.049¢ 0148 cd 0043b 2.03d
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Figure 1. Effect of gallic acid (1 and 3 mM) in different times (20, 25 and 30 days) on growth of tomato and
broomrape. A. Control, gallic acid-free. B. 1 mM gallic acid treatment on day 20, with broomrape. C. 1 mM gallic acid
treatment on day 25, with broomrape. D. 1 mM gallic acid treatment on day 30, no broomrape. E. 3 mM gadllic acid
treatment on day 20, with broomrape. F. 3 mM gallic acid treatment on day 25, no broomrape. G. 3 mM gallic acid

treatment on day 30, no broomrape.
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Figure 2. Effect of kiwi fruit extract (50% and 100% ) in different times (20, 25 and 30 days) on growth of tomato and
broomrape. A. Control, kiwi fruit extract free. B. Treatment of 100% kiwi fruit extract on day 20, with broomrape. C.
Treatment of 100% kiwi fruit extract on day 25, with broomrape. D. Treatment of 100% kiwi fruit extract in Day 30,

with broomrape. E. 50% kiwi fruit extract treatment on day 20, with broomrape. F. 50% kiwi fruit extract treatment on
day 25, with broomrape. G. 50% kiwi fruit extract treatment on day 30, no broomrape.
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