
FUSARIUM FOOI ROI OF KENAF (Hiliscus connobinus L.) tN IRAN

By. G. SCHARIF & I. AKHAVIZADEGAN

INTRODUCTION

Kenaf (Hibiscus connaDinus L.) is a fiber crop which is cultivated from very
old timeg in IraD, esFecially, in Caspian Sea area (Guilan and Mazandaran), Bnd to s
emall amount in the south of the country (Dezfool, Darab, Kazeroon). It is cultivated
usually as a second crop in low lands or at the border of plots and irs fiber is u8ed
by farmers for making Etrings , rugs, fiahing trets, etc ...

'fhe importauce of the Kenaf fiber is mostly for manufacluring coarse sacking
materials for transporting cereals, as well as, r,r'ar munitions (gunny-bags). There are
four factories in Iran working with Kenaf fiber for making such materials, being able
to uso 14000 tons rew fibere each year. Becauee of Fusarium foot rot and some other
factore the Kenaf fiber crop is decreased to 2000-2500 tons yearly, so that theee
factoriea ar€ obliged to import a large part of their needs from abroad.

Tte factors involved in the decrease of the Ketraf fiber crop and its tow
quality in Iran are as follows;

l. The decreage of cultivated surface of Kenaf due to the loss of the crop
because of the disoase occumenca, as well ae, the loss of lhe crop itself, sooetimes
up to 801 iu actually remaioing cultivated lands.

2. The low quality of the indigenous variety.
3. The primitive agricultural methods using tho old style iraniao plow and

broadcast sowing .

4. Not usiDg fertilizers.
5. Successiva uso of the same land for grow.ing Kenaf.
0. Late harvosting of crop using the plants for both seed and fiber production

which makes fibers to becooe too hard and fragile.
7. The primitive methods of drawing and preparation of fibers.

HISTORY OF THE DISEASE

The origin of the Fusarium foot rot of Kenaf and its first appearance in lren
is not exactly kuowa. It was probably in 19EB that the growers of Kenaf in the
caspian seu areas observed for the first time the occuueDce of the disease io their fields .
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As the digeage was increasing from year to year there came complaiats frcm

tho farmers lo the KeDaf office in Mazandaran aod to the Fiber Factories Associa-

tion in Tehran. These complainls were forwarded to the Plant Prot8ction ReseatEh

Department (Now: Ptaut Pests & Dieeases Reeearch Iu8titute) of the Ministry of 6gri-
culture for help. Following these complaints, Schorlf, after a visit of ths infected

areas in 1960, declar€d the csuse of the disease to. be s species of fusarium.
Behdad (1902), studeut of the College of Agriculture, University of Tehran,

worked on lhis Fusarium as a Bubiect of hie theais for Degree of Agriculture.

Meanwhile, Venning, expert fos horticulture of point I office, ( U.S.A. )' wrotB sn

article about the Kenaf foot rot disease in lran and explained lhe cause of the dieeaee

being Phytophthoro parasifico Dast. Thie brought a doubt about the causal agent of
the diseaae which was supposed to be a species of lusorium. As the problem was of
ioportance a research proiect was prepared by Plant PoEtB & Diseases Research

Instilute to clarify the idendity of the causal ageDt of the disease aud to brinS a

remedy for the trouble.
The laboratory r,r'orks were carried out iu the centre of the Inetituts at Evin

and the field experiments in the Caspian Seo area at Shahi, all by Engineer Akhovi-
zadegan and uoder the supervision of Dr. G. Scharif chief of pathology Sectioo of
the Instituto and Dr. E. NiemBDn, german plant pathology reseatch advisor in the
Iustitute.

It is to thank here Mr. James. M . Demsey, Fiber expert of the Technical
Assistance of the U.S.A., Eoginear A. Razeghir Director General of Agriculture in
Mazandaran and Eugineer K. Abdollahir chisf of the Agricultural Station of Shahi
for their kiDd cooperatione in this work.

IMPORTANCE OF THE DISEASE

A8 it is known no otho! Eatorials so slmDg aad cheap, caD trke the place

of gunny-bags aa conta'mers for tranaportation of graha and many other agricultural
and industrial production. It iB estimated by fames M. D€mp86y, expert of frbers that
Iran needs yearly 15 milliong of Kenaf bags for conlainiog 8Dd 8toriDg of cereals aod

olher grains of which only a emall part is produced iu the country,
Before the appearance of the Fusariurn loot rot the surface of cultivated lande

of Kenaf iu the Caspian Sea areas has been about 10,(X)O hectar€s each ye8r. But

because of tho damage of the disease evaluated to 10-002 loss' of ths crop in
Mazandaran and 10-35,, in Guilen, the surfaca of cultivated lands of Kenaf has

decreased considerably, namely to 2mo-25m hectares in the last years.

If we count the yield of oDa hectaro of Kenaf 12m kilos dry fibera, as it ia
the average actually produced in the Caepian Sea areas with all unsuitable agricultural
methods used, and the average loss of the yield due to the exietence of the disease

302 there will be slmost 1OO american dollars declease in the income of farmers
per hoctare.
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DISTRIBUTION OF THE DISEASE

The Fuearium foot rot of Keoaf ie spread ovor tho wholo areas of Mazanda-
ran and Guilan. In Mazaudaran the regions shirgah, sorkhrood snd Mahmoodabatlr
aod in Guilan ths regiotr Hassan-Kiadeh, are mor€ infected. However, th6 disease is
prevailing iu all Kenaf cultivated areas of the north of Iran. In the south of the
country Kenaf is not widely cultivated. HoK'ever, it seems to be free of the disease.

SYMPTOI\IS OF THE DISEASE

On seedlings thE Bymptons of the Fusarium foot rot are rotting end blacke_
ning of roote and the base of the planrs, which results in wilting and dying-back of
lhe infected plsnts. on more grown and developed plants necrotic lesions eppear.on
the base of the plant (Fig.t). The legions increase in eize and sometimer grrdle the
plant so that the infected plants may break from the base or wilt and die suddenly.
The necrolic spols may also appear on lhe stem, petiolee and occasionally on leavea.
The lesions on rho steo are usually €longated (up ro E cm. Iong), being dark brown
in the middle and purple in the border. In general the lungue attacke ell the outer
parts of tho steE aud roote, but qot the woody tiesue, and so it doo8 not producs
aoy tracheomycogis. On leaves the Decrotic spots are ooly produced i very humid
conditions, espocially in artificial inoculations when the plants are sprayed with a sus-
pension of conidia aad put in a moiet chamber.

LABORATORY WORK AND PROOF OF PATHOGENICITY OF THE
CAUSAL FUNGUS

The frequent prosetrce of minute pink cushions of lructification of a fusorium on
lesions of the disease, especially on lesions placed on the aerial ports of the plant. shows
that the cau8al agent of the disease may be this.fusorium. But a8 iu the paper prepared by
Dr. Veauing the causal agent of the disease is nentioned phytophthoru this point of
view must be also taken under attenlion.
fI Tentotives to isolote Phytophthoro

To isolate Phythophthoro from the lesions of the disease the usual
methods for thie purpose w6ra used. Among them one method was to use
apples, surface eterilized with alcohol, pierced with a sterile needle and lheu a piece
of a dieeased lesion to be placed in each hole. No pllytophfhoro wae grown in the
apples, though several times this trial was repeated. However, all tentatives to isolato
a Phytopthora from diseased lesione of Kenaf failed.
B. lsolotlon of fusorium

For this purpose portions of young lesions were surface sterilized with I per
1000 solulion of mercuric chloride for 2 miDutes. washed with sterile rvater and placed-
in PDA plates. In each trial a fusorium was grown from the diseased. portions.
Single spore cultures were prepared from this fusarium by using a diluted suspsn_
eion of conidia in plates provided with medium, and from lcolonies grown iu the
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plstes from siDgle spores cultures of the fungus were prepared on sterilized wheat
greins. To prepsre wheat grains medium, graiDs were previously put iD water for
eeveral hours, then two times sto lized for 15 minutes at 120' C.

flrtlllciol inoculotion with isoloted fusorium
Clean pots were provided with heat sterilized soil (90' C.lot 1/Z hour). Kenaf

seeds wet.e aleo surface sterilized with lormalin solution (38r. pure formalin in I litre
of water) and planted in the pot8. In different steges of the growth of Kenaf

in the pots inoculum consisling of the fuDgus grown on sterilized wheat grains were

added at the base of plants, a few grains used for each plant. Some pots were saved

as checks, lt'here only sterile wheat grains were used. After a few days some plants

in the inoculated pots started to wilt and die. On the roots and the baee of
thess wilted planls symptoms similar to the symptoms of the diseaso were observed

from which tho same fusorium fungus was reisolated and used for further artificial
inoculatione.

In our trials almost all the plsnts in the inoculated pots were gradually wilting
and dying (Fig.z), while the plants in the check pots remained healthy.

The iables 1&2 show the results of two artificisl inoculation trials.
Tebls 1. Results of the lst. srtificial inoculation trial of Kenaf with fu.sorium sP.

Number of t(enef plants remained healthy after,
Trestmenls

6 inoculated
pols having

32 Kenaf plants

6 check pots
having 29
iienaf plants

Characteristice of the first inoculation trial:
1. Inoculum beinS I 15 days old culture on gterilized wheat grains.
2. Age of Keoaf plants at the time of inoculation being 40 days.
3. Kenaf seeds disinfected with formalin before sowing.
4. Soil used io pots being heat sterilized for I hour at 90. C.

Number of Kenaf plante remained hcalthy after,
Treatments

16 1S 37 da1's

B

5 inocula ted
pots having 22
Kenaf plunts

27 1S 6 0

5 check pots
having 29
Kenaf plants

2615 23 28dsys

031

29 29

1,3

29

4

22 2'

16

2S

Table 2. Results of the 2nd. artificial inoculation of Kenaf with fusorium sp.
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Characteristics of the znd inoculation trial:
1. Inoculum beiDg a 15 days old culture on eterilized wheat graioe,
2. Age of Kenaf plants at the time of iroculation being 84 days.
3. Kenaf seeds disinfected with formalin.
4. Soil used in pots being heat sterilized for j hour at SO. C.

I)iscusslon for pothogenicity of the isoloted lusorium
AB the results of the 1st & znd inoculetion triale show, the ieolated _fusarium

is pathogenic to Kenaf and is the cauee of the foot rot of this plant. If iD tho ztrd
trial one plant in the check is also infected, this can be because of some occasionally
infection brought by the carelessness of the worker, eplashing of the epray waterr
action of insecls ' for example, ephids going frcm a pot to another, etc...

It is to mention that for soil sterilization ths temperalure must trot go higher
lhan 90" c' and the time Dot longer thanlhours. This brings some harmful change iu
the composition of the soil and kills the whole ueeful micro-orgauisms. In one trial
where the soil was sterilized twice at 90. c. for j hour, the edges of leaves ehowed
some necrosis and even sorne plants shed leaves.

Apart from the two above mentioned triale many other artificial inoculation
lrials rvere carried out to provs the pathogenicity of the iaolated rusorium to Kenaf.
These trials together with triale for resistant varietiea, where the indigeaous Keuaf
was used as check, all proved that the .Eusorium wae palhogen and the cause of
the foot rot dieease of Kenaf, as it is oocurrod in the uorth of Iran.

flrtiliciol inoculotion of thc oeriol parte oI Kenof plontr

A euspeneion of conidia of the fusdrium was prcpared by putting and shaking in
sterile woter some wheat graiDs on which the fungus wae grown. The suepension was passed
through a sievs and used in a hand bottle sprayer. Beforo inoculation the surface of the
soil of the poto were covered with a thick layer of cottonr ia order to avoid ths
baae of lhe plants to become infecied After spraying the eerial parts of Kenaf
planls with the suspension of conidia, they were let for a little while lo evaporalo
the water of auspension and theu placed for 48 hours in a moist chamber and then
on the bench of the greenhouse. Dependiug on tbe temperature and humidity of the
greenhouse, soon or late, the symptoms of the disease, consistiog of dark oval apote
and having a purple border, appear on the stem, peduncles gnd leaves.

On isolatiog the fuogus from spots on ths slem or leaves and using it for
inoculatiou of roots and tho baee of Kenaf plante, symptoms of the disease oD these
parts of the plsDt were produced. So it is demonstrated that the fungus is pathogenic
to all parts of Kenaf plant

Mocroscopic orrd microscopic choroctors ol the cousol ogent
On the diseosed spots on th6 stsm of Kensf plants the sporodochia of .fusorium

appear as very emall pink dots. The colour of mycelium and sporodocl,ia produced in
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the absencs of light' for example, on the leeions at the base of tho plsnts, is white.
On agar platea, for exaople on PDA, the mycelium and sporodochia src at first white
and becoming roee when exposed to light'

Macrocouidia of the fungue ars curved fusiform, the curvaturo of tlvo ends

being unlike (Fig.3). They havo mostly 3 to 5 8ept8, sometimes 0 or 7 and occasio-
nally more. Thero seems to exist more or leee a foot-cell in macroconidia. sizes of

macroconidia and chlamydospores aDe given in Table 3.

Table 3' Measuring of fusorium spor€s ftom Kenaf
(Single spore cultures from eterilized Kenaf and alfalfa stoms)

Macroconidia Clamydo-
Spores

ptSe ation 32

0

I 4

15 8

16,0-46,2 - ,26,2-82,6 32,9-491 37,446,A 46,3-02,3

x 3,5-4,6 X3,5-5, 3 x 3,9-5.7 x4,4-5,7 x 4,4-5,5

I75

Averago L,

and W. 53,5 x 5,2 44,5 X a7 ,3 x

6,1-12,7X
5,6 -70,7

10,2 x I,S

10

Extre6e L.

and W.

P

I

35,8 x 4,8 43.5 x 5,1 5.,250,5 x

Chlamydoepores of this Iusririum are oval or apheric, having a somowhat echiDulats
epispore and being Eostly intercalar. Teroinal chlamydospores are lesa obssrved. Youtrg
chlamydospores ars Iight brown.

Sclerotia aro Eostly formed in culturoa. On PDA they are brown or rnore or
loss dark.

Sexual fructification for the fungus was trot 8aeD.

Idcntificotion ol the speciet of the kenol loot rot Iusorium
As the macroscopic and microacopic characteristics of the fusorium agent of

loot rot of Kenaf, ahow, according to Soyder & Hausen classification the lungus ie
prcbably .Fusalium roseum, But following the classification of Wollenweber & Rein-

king nothing can be said at the moment. However, identification of the species needs

further investigation.
EXPERIMENTS POR THE CONTROL OF KENAF FOOT ROT

fl. Seed dlsinlection
To prove if seed disinfection ie efficient in preventing the disease an experiment

was carried out iD an infeeted field at Shahi with Ceresan-dry and Rizoctol-combi,

2 and 3 gr. for one kilo of Kenaf seed respetively. For each treatment there were

24 replications, each consisting of a row of l6m long. The distance betwe[ two
rows was 50 cm. Tho same number of seeds were sown on each row. Tho r€sultg

of this experimeDt are given in Table 4.

6

6

27I8

5,3 5,3

l
I 11

27,9x 4,2

No. oI
8po!e3
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Table 4. Reeults of seod troatmsnt against Keuaf Iusorjum foot root.

Cereaan
Rhizoctol

combi Check

Nuober of grown planls 21
days after sowing

Number of healthy plants
101 days after sowi.og

5560 5046

603 518

90

322

958S

Ae the reeulls of the above experimeat show, Beed treatment ia not enough
effective for controling of the disoaEe.
B. Fungicidc aproy ot the bosr of (enof Dlonts

As it was mentioned, thg Beed treotmont is not useful for preventing lhe
.fusorium foot rot of Kenaf. so two experiments were carried out to prove if fungl
cide sprays at the base of Kenaf planta are efficieDt to bring down the damage of
lhe disease.

Iirsf experiment
There wers used 4 fungicides, Domely, Brassicol (pCNB), Ceptan (Orthocide), Lona-

col (ZinebJ, Arasan (TMTD), in two times, tho first one 10 days after aowing and the
secoud ons 20 days after ths firet one. Tha experimeat coDsisted of nine replicatioaa,
each being a plot of 5 rows of 5 motres long. Tho number of neede used on each
row wa8 70 aDd the distance betwean two plots was 1.5 m. The results are giveu
in Table 5.

Table 5. Results of a fungicides triat, spreyed at the base of Konaf plants
against fusorium foot rot.

Brassicol Captan Arasan heckC

Number of plants
18 days afteD

sowing
1545 1550

85

1575

227 143

51 42

113
Number of healthy
plsnts 108 dayg
after sowing

Percentag of dead
plants

267

89 92

6448

percentage of dead plants

ILonacol

240

12SB

-l

I

86



As the table 5 shows fungicides sprays at tho base of Kenaf plantt is not

enough elficient.
Second experinrenf
Five fungicides were ueed in this experimeDt (table O). There were 0 replica-

tions, each coneisting of a plot of 6 rows and each row bcing 5m. loog The dis-
tance betweeD two rows w88 50 cm. and the distaDco between two plots l.5m'

500 Kenaf seeds were sown in each plot' Fungicidos were used 6 times, ths first

spray applied when seeds were placed in the furrow before being covered with soil

and the others at 15 days interval from each other. The amount of fungicide used

for each plot was 5 8r. The results ars given in Table 0.

Table 6. Rosulta of a fuogicides trial, sprayed at the base of Kenaf plants

agianet [usorium foot rot.

Arasan Brassicol Check

3069 2086 20?0

2l

95. s 989

1800 l4;0 42S 325

As the table 6 thows there is Dot enougb difference between lhe percentage

of dead plants in check and otber treatments and the weight of fibers in comparison

with the yield of a healthy fi6ld is at leest 14 times less. For example in Louacol

treatment which has been the most offective only about 7"t ol the Kenaf plants were

eaved. So from tho abovo experimeuts i8 resulted that fungicides sprays at the base

of tbe Kenaf plants is not useful for preventing -fusorium foot rot.

C. Covering lha bose of kenof plonts wlth soil

To avoid humidity from the base of Kenaf plents dry soil was gradually

piled at the base of plants to eee if euch a practice has any effect on the disease.

This experiment rvas carried out in I replicatioos, sach being a plot of 5 rows, the

length of each row was 5m. and tho distance betweetr two rows 50 cm. The results

are given in Table 7.

95

99

Lanstsn CaptanLonacol

1995 19{83034

Number of grown
plants 16 days
after sowing

749 98

9592.1 98,3

Number of healthy
plants 69 days
after the sixth
spray

Percentage of dead

plonts

Weight of fibers

(in grams)
560 l42s

35 24



Table 7. Reeults of covering the
Fusorium foot rot.

base of Kenaf plants with soil in regards to

Ba se covered not covered

Number of growtr planls 24 days
after sowing

1142 lsl4

Number of healty plants after ss

days 430 394

PerceDtage of dead plants i4

As the tablo 7 show8, piling soil at the base of Keuaf pls,ts is trot usefur.
Moreover, ae the fungus attack' invariably any parts of tho root and stem, such a
practice can not uaually be efficiont, especially that the humidity lasts more on the
steE when it is in conlact with the soil, and lhe soil itself conlains the inoculum.
D. Reslstont vorieller

As it ia demonetrated, sesd trsatment, fungicides Epray' at the base of planls
and covering the foot of Keuaf plants with soil are Dot useful in preventing the
dieease.

This fy5aljurrr as most species of tho genus can suwiva saprophyticaly for
years iu the eoil on debria of plaots, and ae it ie able to aflack any part of Kenaf
plants at aDy timo, th68e mothods ueually aro uot eoough efficicnt for its control. so ths
only way to coutnol economically the disease ie to oeok for resietant varistiee.
1. Greenhousa Experioents for Registant Varieliea

fxperimeut No.I

Thie experimont waa carriod out ueiog foroigD varietios of Kenaf and with the
same prlocedur€ aa wag uged for proving pathogenicity of the caueal fungue, plauts were
45 days old at the timo of iaoculation. Resulte of tho experiEstrt are giveo in Table B.

I
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Table 8. Regults
against fusorium foot rot

of greenhouse experiment No. I for resistance of Kenaf

Varieties used

Cuba 2032 Puria Cuba 108

3{ l0 l4
Number of iuoculated Kenaf
plantg

Number of healthy planta

27 dsys after artificial ino -
culation

Percentsge of resistance

20

90

I 0

0

0

No. of plants
(Don ilroculated)

31 il l5

100 100 lm 100

As it is seon by thB above table, the variety Cuba 2032 Bhows 902 t€sistaEce;

while Puris shows 777" resistence, and tho two olherB (Costa Rica & Cuba 108) are

sueceptible, almost the Barne aB the local Iranian variety.
fxperiment No.2

This experiment wag camied out with the ssme varieties a8 in the oxperimeni'
No.l. Kenaf planls were iuoculated when 124 days old. Resulte ale given iu Table 9.

Table L Results of greeohouse experimeut No.2 for resist&nce of Kenaf againt

-Fusarium foot rot.

Varieties ueed

Puria Local

l0 0

100

Number of inocula-
ted Kenaf plants

No. of healthy
plants {8 days

after inoculation

Percentage of
resistatrce

23 3l

29

ll ls

000

00

I

Cuba l0B 
lcosta 

Rica

100

10

93.6 0

Local

Check

Cuba 2032

Costa Rica

26

Percentage of
healthy plants



Tha above experiment ehowa again that cuba 2o32 aad puria varietiea are moro
or less r€gistaat to fusorium foot rot.
ExperimeutsNo.s&4

These experiments 
'r'ere 

carried out with the Bame procedure as the rwo previous
ones, except that 3 new varietie8 were included.

Results are given in tables 10 & 11.

Table 10. Results of greenhouse experiment No.3 for resistance of Kenaf
against .fusorium foot rot .

Cubano Cuba
'108

lcub"
I zorz

lCosta
I nica

Purja Local

s1

Everglades
1l

No. of inoculated
plants 63ls

0

00

3Z 67

No. of healthy
plant8 43 deys
after inoculation

Percentage of re-
sistauce

0 4B 0 II 6l

3t

Everglades 4l

0

0 0

Table 11. Results of greenhouse experime't No, 4 for resistance of Kenaf
against fusoriutrl foot rot.

Cubsno Purja Local
Cuba

lo8
Cu a

zo32

28 1t 72

698

h 44 60 58
No. of inoculated

plaDts

No. of plants re-
maiDed healthy

5 48 04

23 ll 80

1l

0 78.5 1t 95

Varieties used

Varieties used

39 45

Percentege of
resistance

?6 9l

Everglades 7l



As it is resulted from the 4 sbove expsriments, the varisties Cubs 2032 & Purie

are to a great dogree resistant, while the varielies Coeta Rica, Cuba 108 and Cubano

sre more or Iess susceptible.

2. field Experimenls for Resistance

In 1965 two experiments were carried out io the Agricultural Station 8t Shahi,

using two infected pieces of land which wsre under Kenaf cultivatioo the year before.

The degree of infection in these two landg was different. In 1966 also two experimetrts

were fulfilled in this regard at the same station.

Experiment No.l (1965)

For lhis experiment 4 types of Kenaf seeds were used in g replications. The

leught of each row wae 16 m. and the distance between rows 50 cn. Results of the

oxperimetrt are given itr Table 12.

Tabl6 12. Results of field exporiment No. I for resistance of Kenaf against

Iusarium foot rot

Varieties used

Costa Rica Puria Local

No. of plaDts 11

days after sowing
3491 211s 3192

No. of healthy pla-
nts at the time of
harvest (5 months
after sowing )

percentage of
resistsnce

24s 325 23{0 34

9.3 86 I

fxperiment No.z (1905)

This experiment was carried out in 12 replications each being a plot of 4 ror,r's.

The lenght of each row !r,as 14 8., tho distance between rows 50 cm. On esch row

200 Kensf seeds were sown.

Results ars given in Table 13.

72

Cuba 108

2910



Table 13 .

fusorium foot rot
Results of field experiment No. 2 for resistance of Kenaf against

ta Rica Cuba 108 Purja

No. of healthy pla-
nts at the time of
harvest ( 127 days
after sowing)

percentage of
resistance

As it i8 seen by tables 12 aud 13 the varioty puria ehowe a good resistance
to fusorium foot rot of Kenaf whilo the varieties costa Rica, cuba 1oB and Local (iraniao)
are respectively susceptible. The larger numbers for pernontage of resietaaco in the
experiment No.2, compared with thoee in the experimeut No.l, ie because of lesg
infection of tbe soil io the experimont No.Z and thinnar aeediog.

fxperiment No. 3 (1986)

This experiment was carried out with I typea of Kenaf eeed and g roplicatious,
each replication beiog composed of 10 rowg of l}m. long and EO cm. distaDce betwoon
rows. Of I rows in each rsplication, each row wa8 gnowu with one type of Kenaf seed
and betwe€n thaE I othor rows werra cultivatad at iotervals with the eutceptible
local variety. Reaultg ol the Bxpedmont aro giveD in table 14.

Table 14. Results of fiold experiment No.3 for resistance of Kenaf agaioet
fusarium foot rot.

Varieties used

No. of grown
plants 20 days after
sowing

No. of healthy plan

ts after 5 months

percentage of
resiBtsnce

Puria Local

Local

564 684 664

217 631

36 92

35

5

Cuba

2032
Evergla

des 77

Soudan

late

Everg-
lades

47

Soudao

early
Cuba

108

1336 1056 15 39 857 1325 609 1320

845 805 50 355 69 2A

5 4.5 4.5

0

63 76

13

Varieties used

444

163

JO

935

40

23 0

No. of plants 23

days after sowing



Obaervatioa, The eeade of different typo8 had different degree of power of
germination. So the number of growu plants were differeut.

Experiment No. 4 (1966)

As the power of germination for different types of seeds was different, frcm
each variety 250 seeds were aown on each row and theD the number of growu seedlinge

were reducsd on each lins to 100 by thinniug. Thie experiment was carrisd out with I
types of Kenaf, 7 of them wsre the 6ame as in experioent No.3. There were 0 roplications,

each beiug 16 liues of which I were differcnt types of Keoaf used in tho experiment

and 8 other lines werc local variety sowD at intervals with thet:. The le=gth of each

row (line) was 11 m. and the distance between two rows wa8 50 cm. Rssulte arc

giveo iE Tabla 15.

Table 15. Resulte of field experimelt No 4 for reaiatance of
Keuaf againet fusorium foot rot.

Puria
Cuba

zosz

rgla

des 71

Evergla-

de8 41

Soudan

early

892 7024 7132

600

974 1048 777 7028

600
No. of plante after
thinning

600 600 60c 600 600

No. of healthy
plants 134 days
after sowiog

429 476 42 776 55 154

percentago of
reeistauce

77.5 79 7

1800

5 s 25 2

71200 5600 800 2000 1800

As it is resulted from experimenls No, 3 & 4 the variety Cuba 2032 is the

most resistaDt (76-7sZ), after that is Purja @3-71h. The variety Soudan-late shows

Bomo toleraDce (\\-Zs'li. Bocause in this variety most of plants which showed some

slight symptoms of the dieease and for this reason they were recorded as diseased

plants had a uatural good growth and did rot rvilt.

74

late
al

No. of germinated
seeds after 14

days of sowing

Weight of dry
fibera in gr.

1085

72

170

Soudan BG-52-

135

600

30

ZS

13600



3. CHARACTERISTICS OF KENAF VARIETIES USED IN EXPERIMENTS
As it ia shown, variety Coba ZOOZ i8 the Eost resi8taat to fusarium foot rot

and it can be replaced with the susceptible local variety. Moreover this variety is not
much dependent on day light ( photoperiodiem ) and to some extent can producs
seeds in the conditions of Caspian Sea arsae.

The variety Purja ahowe also good resistanca to fusorium loot rot. Its originis eouth Africa ( JOHANSBURG ) . The stem of thia varisty ie purple, eo it i8 oasily
distinguished from the other vari.ties used in rhe experimente. ThB plotrt8 become very
high and under favorable conditione they may reach up to Em. Tho fibers are white
aud soft' This variety is phoroperiodic, so tbet in capian sea ereas it does not pro-
duce aeeds, even after being 7 months in the field.

The varieties Soud.in lote (with green etem and oimple leaves), Everqloilies
71' Everglailies 41 and 95-52-135 are uot enough rosistant (S-A0Z) and tha vario_
lies Coslo Rico aud Cuba 108 are susceptible.

Thc variety BG-|Z-|SS is precocious and like the lraaian varioty produc€s a
lot of seeds in Caspian Sea areas.

f. Follow ond rotolion
As already mentioued tho fuDgus, agent of the Kenaf foot rot, can survive in

the aoil saprophytically on debrie of plants and transmit rhe disease from year to
year by infected eoil. Thie transmission may occur to some oxtent by aporoa trao_
ported on seed,

However lhe saprophytic life of tha fungus can uot laet long, and gradually
the degree of iufection of the soil will decrease. In fields where for lhe first time
Kenaf is grown the diseaso is observed rarely, and that not more thau I ot 22 .
Contrarily if in a land Kenaf is succeseively growu for several years the infection of
lhe aoil will increass from year lo yeer.

Tho texture and composition of the soil and the aoount of water may also

inllueuce on ths degrce of infection. Marshy lands and, as it is observed at thc A8-
ricultural Station of Shahi, soile containing a larSe amount of Calcium salts may increaee

ths disease.

OTHER FUNGI ALREADY SEEN ON KENAF IN IRAN

1. Cercosporo sp., cau8e of purple leaf spot, which producea round spots with

purple border on the upper 8u!f8c8 of Kenaf leaves, especially on foreign varieties

(Fig.a).
2. Cercospota sp., causo of leaf sooty blotches wbich are produced under

moist conditions at the end of eeason, especially on the lower suface of the leaves

(Fie. 5 ).
3 Botrytis 8p'! cause of gray rot of Kenaf' which at the eud of summer in

rainy weather and under intensive moist coDditions attack8 the top of the stom and
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produces masaes of sporee around it. If the fungus attacks the capsules, seeds are

more or less avorted aud to somo degree they loee their power of germination. on

leaves the symptoms of the disease appear as trecrotic spots' The disease may be

transmited by seed (Fig. 6&7J.

4. Colletottichum sP, , causs of Anthracuose. It only was once obssrved ou

the Soudon varietY.

6. Macrophomina sp., observed by G' Scharif on the stom of Keuaf'

6.Leueillulatourico,producespowderymildewontheloworsurfaceofleaves.
Symptoms of the dieease are especially seeu at the eDd of season' 9pecimeas ara

collected only from Dezful, (Kootiau) aud Varamin (Fig.8)'

7. Rhizoctonia soloni, csuse of damping-off on Kenaf and cotton' as shown

by cross inoculations in greeuhouse. The fuugua is obeerved for the first time 8t

Varamir on foreign varieties (Fig.9).

8. Sclerofium rolfsii, The fungus ie obaerved on Kenaf on 8omo platrts r:t

Shiryah [Caspian Sea area). Mycelitrm and sclorotia of the fuugue are produced at the

baae of planta.

I foscinofion, cause unknown, may be some genetic or physiological cauee

( Fie.10).
Nenstode Eot-knot (Metoidogyne ap.) is also observed on Keqaf in Caapian

sea areas (Fig. 11). This parasito, although iEportatrt on Kenaf in foreign coutrtries,

do6s oot show itself as yet so daogeroua in our country.
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