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The effects of kiwi fruit extract and gallic acid on symbiotic
relationship between broomrape and tomato
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Corresponding Author: Azam salami, salimi @khu.ac.ir

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.
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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
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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.

obe;  egmolas  ghe Jsb o sois oy e ojy SESojy BUdalS DUl dsls wssss)ls a3

Gy 555 Sy oamy, el oam, (el (Qaw, (mgg'  (mggt Js (mgg?  Jobme
oy (M (M (@ (9 ) W) (mggt W) (mgg?

FW) FW)

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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