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Etfects of X-irradiation on leaf ph:nolics and resistance of jute cultivars to
anthracnose disease were studied. Air dried sseds were treated with difterent doses
of X-rays (10,000 to 70,000r), Those treated with 70,000r showed maxium redu-
etion in both root and shoot lengths. Of the two evs. JRC 1108 was significantly
more affected than JRC 412. JRC 412 was susceptibie to Colletotrichum corchorum
before and after X irradiation (40,000r) while JRC 1108 became more resistant
after treatment, Total phenol content increased in the treated cultivars but marke-
dly in JRC 1108, Increase in phanols in both treated and untreated, infected leaves
were also noted. Four and seven phenolic compounds were detected by TLC in
leaf extracts of untreated JRC 412 and JRC 1108, respectively. Low concentrarion
(0.1¢g/ml) of 4 identified leaf phenolics stimulated mycelial growth of C, corcho-
rum while higher concentrations (100 and 500 #3/ml) inhibited growth. Maximum
inhibition was observed for guaicol.

INTROOUCTION

X-irradiation sometimes significantly affects the cellular metabolism of
plants (Sissakian, 1956; Gunckel and Sparrow 1961; Sen, 1964) including
synthesis of phenols. The reports implicating phenolics with disease resistanee,
of plants are also gradually accumulating. In 1963 Kuc suggested that the
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graat variety of phenolic compoun'ds occurring in plants might provide a partial
explantation for the specificity of hast parasite interaction (Tarr, 1972). Since
significance of phenolic substances in host parasite interaction has many facets
it requires a critical stady. The proposed investigation is intended to examine
whether X-irradiation has any effect on phenoi metabolism as well as on the
resistance of jute cultivars to anthracnose disease caused by C. corchorum.

MATERIAL AND METHO

Dried jute seeds om:JRC 412 and JRC 1108 waere treated with X-rays
(40,000r). The treated and untreated seecs were surface sterilized with 0.1%;
HgCl, and after thorough washing with sterile distilled water they were sown in
non-infested soil  Six weaeks old plants were inoculated with spore suspension
(2x10¢ spores/ml) and incubated at 28-34°C in daylight. Disease intensity
was measured as described by Purkayastha and Ray (1977).

For extraction of phenols the method of Sircar and Sircar (1971) was
followed with modifications. Known quantity of leaves were plunged into
boiling alcohol and the extract was decanted. The leaves were homogenised
in fresh ethanol in a blender and the slurry was boiled. Both slurry and
decanted liquid were combinded, heated and filtered. The chlorophyll was
removed from the alcoholic extract and the alcoholic fraction was evaporated
in a rotary film evaporator. Known volume of water was added to the concen-
trated extract and acidifiad with N. HCl to pH 4.5. Finally, it was extracted
thrice with equal volume of solvent ether and the combined extract was
evaporated to complete dryness. The residue was dissolved in known volume
of ethanol and diluted with distilled water Total phenol was estimated accor-
din(j to'the method of Folin-Denis (A,0.A.C., 1955). Ten ml of the diluted
phenol-extract was taken and 0 5ml Folin-Denis reagent wzs added with 1ml

of 356% saturated Na,CO, solution. After half an hour blue colour developed:
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- and'the caanges in co'ourintansities ware rashrdad by Klett Summerson Colori-
meter using a red filter. Results are expressed as mg/g fresh . weight of leaves

aftar compiring with authentis pheaol {(gallic-asid equivalent).

EXPERIMENTAL
Effact of X-rays on seedling growth
" Diffarent doses of X- rays (10,000, 20,000, 30 000, 40,000, 70,000¢) were
-
apaliad to dry se2ds of JRZ 412 and JRC 1108 and after surface sterilization
allowad to garminata in Petri dishas at 30 = 1°C in diffused light. The'seedling
growth was m2asured aftar 72hr of incubation. Results (Table 1) reveal that
roat and sho0ot leagths woare significantly .inaibited at 40,030r and 70,000r.
JRC 1108 is muzh mora s2nsitive to X-rays than JRC 412,
LY
Table 1 Effact of different doses ot X-irradiation on root and shoot lengths of different é“ti'hi-
< vars of jute (Corchorus capsularis L.)
X-ray _ cy. JRC 4127 -1 cv. JRC 1103
e doses *Rool length Shoot length Root length Shoot length
(mm) {mm) (mm) (mm)
Untreated 46.0 47.7 o 28.4 318 -
(Control)
10,000r 47.9 38.1 305 324
20,000r 39.1 s 38.7 240 25.1
= 30,000r 37.0 36.9 21.7 23.0
; 40,0001 36.8 33.8 7.6 18.3
! 70,0001 28.9 23.9 6.2 120
*Average lengths 20 roots and 20 shoots/treatment measured, after 72 hr. of incubation.
Temp. 30+ 1°C.
. Effect of X-rays on the development of anthracnose disease

Untreated and X -ray treated (40,000r) seeds were sown in earthenware puts
After 6-weeks, the plants were inoculated, incubated and the disease index was
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measured as described. Results are given in Table 2. 1t appears from the table
_that the susceptibility of JRC 412 remained unaltered even after X-ray treat-

ment but JRC 1108 which was comparatively less susceptable to anthrac-
nose before treatment became significantly more resistant after X-ray treatment

(abuot 30%;).

Table 2 Effect of X-irradiation an disease development (C. corchorum on .iute cVs.)

Cultivars *% Divease index/plant

Untreated X-irradiated *
JRC 412 90.45 85.87
JRC 1103 52.16 - 36.83

* Sgeds irradiatea with X-rays (40,000r)

#% 95 hr. after inoculation.

Comparison of phenolics of X-irradiated non-irradiated jute leaves (JRC
412 and JRC 1108)

Total phenols were estimsted fcllowing the method of Folin-Denis
(A.0.A.C.. 1955). The results are given in Table 3 It was observed that
non-irradiated JRC 1108 contained comparatively more phenols than cv. JRC
412. Increase in the quantity of phenols was also greate in X-irradiated JRC 1108

Table 3 Comparison of phenaolics of non-irradiated and X-irradiated jute cultivars (before and
after infection)

*Average phenol content (mg| g fresh wi, of leaves)
Cultivars Non-irradiated X-irradiated

Healthy **[nfected Healthy Infected
JRC 412 0.88 0.92 1.04 1AS

JRC 1108. *14 1.23 1.756 244

* Baased on 3 replicates

** A-day old infection
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than X:irradiated JRC 417 in relation to their controls.. Besides, total
phenols, in fividual phenolic compounds of leaves of the said two cultivars
were also compared.. Ten grammes (fresh wt,) of leaves were collected at
random from 6-week old plants and phenolics were extracted with organic
solvent following the method' described earlier. Drops (10 ul) of phenolac
extracts, (in.907; ethanol) were acded to TLC. plataacontmmnqsihca gel G and
developed in benzene-methanaol-glacial acetic ac:d 45 : 8 4) and different spvav
reagents (diazotised p-nitroaniline. bromophenol, Folm Denis reagant) were
used for detection of individual phenolic substance. Tt e details are given u)
Table 4. Results revealed that JRC 1108 and JRC 412 contairied”
respectively 7 and1 4 phenolic comp ounds  Ferulic acid, gallic acid and
guaicol were detected in both the cultivars.Gentisic acid appeard in JRC 1108:
only. Besides, 3 unidentified phenolice (Rf.0 75, 0.49 and 0.61.) in JRC 1108
and one (Rf. 0 61) in JRC 412 were also detected.

Table 4 -Estimation of phenolid sunstances in jute leaves (JRC 412 and JARC 1108)

Amount Colour Colour in Folin- Biazotize_d

Phenolic h : + Bromo-
S i day Denis p-nitro g

Compounds S i:‘g 1"1%% light _Iight reagent aniline phenol
Guaicol : -+ + nil violet blue pink -Ve
(Rf. 0.72) grey
Ferrulic acid + + R light blue —do— bluish yellow
(Rf. 0.58) grean yellow in blue

= - ‘ background

Gallicacid = ++  ++4  _—do— reddish i~ pink —do—
(Rf. 0.23) 1! ' brown '
Gentisic agid =~ — +4- nil. light —do— ~do= —do—
(Rf. 0. 41,) . : biug
Unknown ++ e nil —do — —-do— purple —do—

ompound ’
(Rf. 0.61)
Unknown - ++ nil violet —do— —do— —ve
compound
(Rf. 0.49)
Unknown — - nil white —do— —do— —Ve
compound
(Rf. 0.75) ] e

— = nil. + =very small, ++ = small, +++ = falr.
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Effect of different concentrations of phenolics (datectedin jute leaves) on
the mycelial growth and sporulation of C. corchorum

Different concentrations (0.1,1.0.1, 10 100 and 500 pp™) ‘of the phenolics
(galgli'c acid, ferrulic acid, gentisic acid and guaicol) were tested on the
my'/celial growth of C. corchorum vitro. Basal medium (containing 17 glucose,

0.2% asparagine, 0.1% KH,PO,; 0.05%MgSO,; 7H,0 and 2 pp ™ of Zn**,

Mn** and Fe***) was used as control, The flasks were inoculated and

Table 6 Effect of different concentrations of phenolic substances (detected in jute leaves) on
the growth of C. corchorum :

Conc, *Dry wt. of mycelia (mg)

1)

(ppm) Ferrulic acid Gallic acid ' Guaicol Gentisic eeid
0.1 132.00 “160.00 142.00 147.33
1.0 107.33 156.33 121.66 139.66
10t 103.00 151.00 11233 101.33
100 92.00 141.00 82.00 96.00
500 85.66 120 00 31.00 62.00
Control 125.33 — — ===
(Basal medium
without any
phenolic com-

pound)

*Average of 3 replicates/treatment.

incubated at 25 * 1°C for 10 days. The mycelia were dried for 96 hrs at 60°C.
Rusults (Table 5) show that tested phenolics stimulated the growth of the
pathogen at lowar concentrations (up to 1 ppm) but inhibited growth at higher
concentrations (10-500 ppm). Sporulation was, however, totally inhibited in all

cases excepting in gallic acid.
DiscussION

It is evidient from the result that X-irradiation altered the phenol metabolism
of both fha jute cultivars but markedly in case of JRC 1108. About 57% increase
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of phenolics was noted in X-irradiated JRC 1108. It is significant to note that
unlike JRC 412, the resistance of JRC 1108 (to anthracnose) also increated to
a considerable extent after X-ray treatment, It is not yet clearly understood as
to whether the greater resistance of X-irradiated J‘RC 1108 is associated with
the increased phenolics (pre-existent) of host or any new host-parasite interac-
tion product. The presence of three unidentified phenolics in ARC 1108 might
also be associated with the disease reaction. Although apparently it appears
that more phenolics are associated with the greater resistance of JRC 1108, this
explanation cannot be totally accepted at this stage since all the identified leaf
phenolics stimulated growth of C. corcharum at a lower concentration (0.1ppm)
and inhibited growth at higher concentrations {100 and 500ppm). Besides, the
capacity of a compound to inhibit growth of the fungus /n vitro does not always
relate to its capacity to inhibit the growth of the organism in the host tissues.
Guaicol which was found to be most inhibitory to the growth of C. corchorum
was present in both susceptible and resistant cultivars.
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