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Role of phenolic compounds in reaction of sugarcane cultivars to smut
disease

S. Bahari, M. Sadravi, and K. Taherkhani'

(Received: 19.9.2016; Accepted: 20.3.2018)

Abstract

Smut is the most important disease of sugarcane in Iran, and most of the plant growing areas in the world.
The most effective method of disease management, is identification and cultivation of resistant varieties. The
aim of this study was to investigate changes in the level of phenolic compounds in resistant and susceptible
cultivars to disease and detection phenolic compounds resistance index, to accelerate the identification of
resistant cultivars. Two cultivars NCO-310 and CP78-1628, susceptible and resistant to the disease were
selected, and with apical meristem and lateral buds culture method, their seedlings with four leaves were
produced. Seedlings were inoculated with a suspension of a mixture of two compatible mating type of
pathogen. Stem of plants were sampled at 0-120 hour post-inoculation. Soluble and cell-wall binding
phenolic acids were extracted from samples, and presence and concentration of phenolic acids
p-coumaric , ferulic, p-hydroxybenzoic and syringic acids were detected and determined by high
performance liquid chromatography (HPLC) method. Comparison the data obtained from HPLC device
showed only titer of cell wall-bound phenolic acids ferulic and syringic showed enhancement, in the
resistant cultivar, this reflects the role of these phenolic acids in the resistance reaction. Thus, these phenolic
acids can be considered as an indicator of resistance, and in this way quickly identify resistant cultivars and
management disease.
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Fig. 1. Longitudinal growth of tissue cultured
sugarcane plantlets in semi-solid MS medium without

hormone.
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Table 1. Data comparison of phenolic acids in tissue of inoculated and non-inoculated seedlings of sugarcane
cultivar NCO-310 susceptible to smut until 120 hour after inoculation, from HPLC device” .

Concentration(png/g) "

Time Treatment p-coumaric  Ferulic acid  Ferulic acid  Syringic acid  Syringic acid p-hydroxy
(Hour) acid (S) (S) (CWB) (S) (CWB) benzoic acid (S)
0 Inoculated 26.10 a 36.15a 770.00 a 7.57 a 42.10a 4.05a
Check 26.07 a 36.10 a 770.02 a 7.50 a 42.02 a 4.00 a
24 Inoculated 40.12 a 20.07b 919.50 a 2.35b 5797 a 452 a
Check 25.10b 22.25a 835.05b 422 a 55.20b 4.10b
48 Inoculated 35.15a 21.15b 875.65 a 430a 57.10 a 4200
Check 23.25b 30.07 a 833.95b 3.07b 54200 585a
72 Inoculated 38.15a 18.07 b 818.05b 325a 57.50b 4.55b
Check 28.10b 30.17 a 834.50 a 2.80Db 76.57 a 5.05a
32.10a 24.10b 835.05b 4.87 a 58.05b 3.80b
96 Inoculated
Check 30.17b 28.10 a 835.52 a 3.05b 7730 a 510a
120 Inoculated 28.12b 26.12 a 835.05a 6.07a 59.02b 3.50b
Check 3125a 26.20 a 835.07 a 3.80b 78.62 a 512 a

* S = Soluble, CWB=Cell wall-bound
**Data compared with independed t test between inoculated and check treatments in each time.

o Sabew @ rj\in CP78-1628 V';J S Al 5okl Siab glamald Cil js Jb glades! Hlade glassls anglis Y Jgd
ST HPLC o8ams 5l edel s &5 ¢ S5ab 5l oy el VY

Table 2. Data comparison of phenolic acids in tissue of inoculated and non-inoculated seedlings of sugarcane
cultivar CP78-1628 resistance to smut until 120 hour after inoculation, from HPLC device’ .

Concentration(pg/g)*’**

Time

(Hour) Treatment  p-coumaric  ferulic acid  ferulic acid  syringic acid  syringic acid p-hydroxy
acid (S) (S) (CWB) (S) (CWB) benzoic acid (S)
0 Inoculated 27.07 a 23.10a 794.50 a 10.10 a 9.02a 17.07 a
Check 27.10a 23.05a 794.50 a 10.17 a 9.00 a 17.07 a
24 Inoculated 18.10b 13.10b 874.07 a 9.52b 20.02 a 12.15b
Check 24.12 a 23.17 a 794.52 b 14.15a 16.05b 16.05 a
48 Inoculated 4.12b 5.12b 957.45 a 8.50 b 30.05a 11.07b
Check 8.12a 7.25a 832.470b 12.17 a 1420b 15.05a
72 Inoculated 6.10b 2.07b 966.05 a 9.07 a 3397 a 10.10b
Check 10.27 a 332a 840.02 b 9.07 a 19.97b 13.07 a
96 Inoculated 8.17b 4.12a 1005.55 a 825a 40.05 a 6.00b
Check 12.12 a 4.07 a 840.00 b 8.17a 22.20b 8.07a
120 Inoculated 10.10b 4.15a 1052.47 a 8.05a 45.02 a 3.07b
Check 13.25a 4.17 a 842.07 b 7.80b 22470 6.07 a

* S = Soluble, CWB=Cell wall-bound
**Data compared with independed t test between inoculated and check treatments in each time.
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Fig. 3. Chromatogram of phenolic acids in sugarcane cultivar CP78-1628 resistant to smut, A. p-Hydroxybenzoic

acid, B.Syringic acid, C.p-Coumaric acid, D Ferulic acid.
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Fig. 4. The concentration of phenolic acids in the cell wall of susceptible and resistant sugarcane cultivars to
smut, compared to control at times after inoculation with the pathogen. A. Syrengic acid, B. Ferulic acid.
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