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Table 1. A quantitative 1-9 scale for leaf miner infestation severity of chickpea genotypes according to Singh & Weigand

(1994).
ey Za 2
i ) dadll 3y Severity
Symptoms produced on the plant abdl e dlay) o2l ) Reaction scale
Symptoms free ol e e JA & 1
Very highly resistan
Few mines observed Ll daioay ol e 2
Highly resistant
DU Tl ) g ¢ B ) daneall (50%20 (o S8 (b G Aniay aa 53 o skia 3
Few mines in less than 20% of the leaflets surface, with no defoliation Resistant
G)soU Bl (g o B 1) ransall (30 9%30-21 o Gl 29 o gl Lo 5 4
Mines present in 21-30% of the leaflets surface, with no defoliation Moderately resistant
i) e ) Canaill 8 315V any Ll B ) ol mdansal) (00 %40-31 e 3l 35a b 5
%10 o2 Intermediate
Mines present in 31-40% of the leaflets surface, with some defoliation in the lower half
of plants (less than 10%)
LI 3155V 00 %610 ity ¢ 85 ) ehasall (00 %50-41 e sane (il 2 5a Al 4L Jau i 6
Many mines in 41-50% of the leaflets surface with defoliation of 10% of the lower Moderately susceptible
leaflets
ALl 5 4 lal) (315 531 (50 2%20-10 Bdlasi ¢ 8 ) 5l edacsall (30 %70-51 (e 3ae GBlasl 5o Ll i 7
Many mines in 51-70% of the leaflets surface, with defoliation of 10 to 20% of the lower Susceptible
and upper leaflets
Al 5 4 slall (315 591 50 9%30-20 Bl g ¢ 8 ol dasall (30 %90-71 (e smae Blasl 3a a2l Al Je 8
Many mines in 71-90% of the leaflets surface, with defoliation of 20 to 30% of the lower Highly susceptible
and upper leaflets
GlsY e %31 (e ST Tl g oLy i B sl elanaal) JS L Base (3l Al LN 3ok 9

Many mines in almost all of the leaflets surface (90%) and defoliation of higher than
31% of the leaflets

Very highly susceptible
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Table 2. The leaf miner resistance scores (on a scale of 1-9)
of the screened chickpea genotypes at different planting
dates in 2011 and 2012 growing seasons.
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sown sown sown _ sown Genotype
3.00a 3.00 ab 3.00ab 3.00ab FLIP2005-3
3.47b 3.40b 3.50hb 3.50hb LMRS81
440c 427 c 450c 4.00c LMR133
5.20d 4.27c¢c 5.50 d 5.00d LMR202
2.73a 270 a 2.75a 2.75a ILC5901
3.07 ab 3.00 ab 3.50b 3.25ab ILC3805
4.93d 4.87d 5.75d 5.25d ILC5309
7.47¢ 7.40 e 8.25¢e 7.25¢e ILC3397
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Values followed by the same letters in the same column are not
significantly different at P=0.05.
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Table 3. Amounts (ug/g) of organic acids in the exudates of eight chickpea genotypes.

Retention time (minute)

(Aady) BlEAY) (e

24 18.4 17.6 15.8 13

Fumaric acid succinic acid Malic acid Citric acid Phosphoric acid Oxalic acid

(H9/g) (H9/g) (H9/g) (H9/g) (H9/g) (Hg/g)

@ R A X e g5 e e o s et s sl 31kl
Spring Winter Spring  Winter Spring Winter Spring Winter Spring Winter Spring Winter Genotype
0.00a 0.00a 136.1a 121.0ab 308.3abc 14156a 635.6abc 221.33ab 45.6 a 6.94 ab 21.17 de 22.55b FLIP2005-3
0.00a 0.00a 1852abcd 163.6bc 359.8abc 253.68ab 515.2ab 556.19bcd 16.9a 6.94 ab 20.92de  20.63ab LMR 81
124a 000a 149.5ab 137.3abc 322.6abc 183.93ab 559.2ab 273.16ab 145.6ab 27.84abcd 18.53bcd 20.67 ab LMR133
0.00a 0.95a 228.3bcd 168.2bc 371.8abc 267.53b 744.7abc 615.6bcd 216.7b 33.67abcd 17.69abc 19.32 ab LMR202
222ab 0.00a 170.0abc 115.5ab 393.8abc 27890b 7482abc 362.92abc 757.0d  435.52d 22.65¢e 23.16 b ILC5901
2.78ab 0.00a 2447cd 1975¢c 528.2c  49331c 1031.8bc 1431.19d 954ab 111.2bcd 20.70de 20.58 ab ILC3805
0.00a 492a 264.4d 1388abc 4789bc 284.10b 11489c 629.96bcd 780.4d 32259cd 16.13ab 15.25a ILC5309
575ab 271a 229.7bcd 134.3abc 390abc 23450ab 999.5bc 586.49bcd 5958c 308.03cd 15.12a 15.38a ILC3397
505ab 0.00a 2335bcd 86.5a 283.2ab 21428ab 339.3a 128.12a 173.1ab 19.89abc 19.94cde 21.67b ILC5901-c
19.85b 1.12a 1615abc 87.3a 184.2a 627.06c 2489a 985.28cd 53.6ab 5.03a 16.33 ab 16.08 a ILC3397-c

%05 Jial (5 sina die & gina 55 Lt 3 ¥ 433 2 anl) 3 g all I3 Lgaity 1 o)
Values followed by the same letters in the same column are not significantly different at P=0.05.
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Figure 1. Correlation between the amount of oxalic acid and the infestation severity rating of leaf miner in winter and spring-

sown chickpea during the 2011 growing season.
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Figure 2. Dendogram (based on UPGMA) depicting
similarity between eight chickpea genotypes based on HPLC
fingerprints of the water-soluble leaf exudates.
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Abstract
Ali, L., A.N. Trissi, N. Kaaki, K. EI-Shamaa and M. El-Bouhssini. 2020. Role of organic acids in chickpea plant resistance
to leaf miner, Liriomyza cicerina Rondani. Arab Journal of Plant Protection, 38(2): 115-121.

Leaf miner, Liriomyza cicerina Rondani (Diptera; Agromyzidae), is an important pest of chickpea in West Asia, North Africa and
southern Europe. Host plant resistance is considered the most effective management tactic for insect pests. The aim of this study was to
determine the susceptibility of some chickpea accessions to infestation by leaf miner, Liriomyza cicerina Rondani, and HPLC fingerprinting
of chickpea genotypes. The experiments were conducted at the International Centre for Agricultural Research in the Dry Areas ICARDA,
Aleppo, Syria. Eight accessions were winter and spring-sown during the 2011 and 2012 seasons. Infestation severity ranged between 2.7 to
8.25 based on a 0-9 scale. The lowest severity, during the 2011 and 2012 season, was observed on the accession ILC 5901. The main chickpea
exudates from leave, oxalic and malic acids were found in variable amounts of the genotypes studied, and the highest amount of oxalic acid
was found in the resistant genotypes ILC5901 and FLIP 2005-3, whereas malic acid content significantly varied according to genotype and
planting date, but was not associated with resistance to leaf miner. Monitoring the amounts of organic acids, especially oxalic acid, through
HPLC can be used to select resistant chickpea genotypes to leaf miner.

Keywords: leafminer, Liriomyza cicerina, chickpea, HPLC.
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