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Effects of Alfalfa and Its Rhizosphere on Cotton wilt
Fungus, Verticillium dahliae Kleb.

Tayyar BORA ‘
Department of Phytopathology, Faculty of Agricul iure University of Ege, Bornova, Izmir, TURKEY.

ABSTRACT

The root extract of alfalfa plant entirely prevented the microsclerotial
development of V. dahliae. The Leaf and stem extracts affected only the
number and size of the microsclerotia. The rhizosphere soil of the plant
below 15 cm from surface reduced the percentage of conidial germination
of the fungus. On the other hand, a strong antagonistic fungus, Aspergillus
niger, was obtained from the alfalfa root cuttings.

INTRODUCTION

In 1951, Wilhelm reported that
some soil amendments such as blood
meal, fish meal and cottonseed
meal, reduced the inoculum poten-
tial of Verticillium fungus in pot
soil (6). Soil amended by adding
oatmeal or alfalfa meal also affec-
ted the Verticillium wilt (5). GIL-

~BERT et al (2) experimentally sho-

wed that, when soil was exposed to
the volatile substances from alfalfa
hay for a period of 24 hrs, the pat-
hogen was eliminated for 12 weeks.

Crop rotation also reduced the

cotton wilt. For instance, when al-
falfa, maize, wheat, barley and oat
plants were used in rotation the
soil bescame less favourzble for V.
dahliae (1,4).

Germination of microsclerotia
were reduced three or four times
when the soil amended by adding
sawdust, wheat straw and cotton
seed husks (1). YUNUSOV obser-
ved that cotton wilt could be enti-
rely prevented when crop-rotation
was applied as 2-years alfalfa or
l-year alfalfa and l-year maize (7).
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EFFECTS OF ALFALFA ON 'VERTICILLIUM DAHLIAE

In this paper, the results of in-
vestigations on the effects of dif-
ferent parts of the alfalfa plants
and its rhizosphere soil on the my-
celial and microsclerotial develop-
ment and on the germination of co-
nidia of V. dahliae will be discus-
sed. ’

MATERIALS and METHODS

Alfalfa Samples : The Peruvian
alfalfa (Medicago sativa L.)
used in this work. The three year
old plants were uprooted from the
trial plots of Agricultural Faculty.
The plants were washed under
tap-water.

Soil Samples : From the rhi-
zosphere of the plants, three soil
samples were taken. Samples were
from the four different depths: 0-5

cm, 5-10 cm, 10-15 em. and 15-20
cm. The three soil samples taken
from each depth were mixed, sie-

ved by 2 mm sieve, and air-dried
for 12 hrs.

Culture of V. dahliae : Isolate
of Salihli -1 of Verticillium dahliae
Kleb was used in all the tests. It
was highly virulent cotton wilt iso-
late. The pathogen was cultured on
PDA (200 g potatoes, 20 g dextrose,
17 g agar) for 10 days and used for
the tests.

Effect of Alfalfa on Microsciero-
tial and Mycelial Development of V.
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was.

dahliae : The roots of alfalfa were

.cut into parts in 2 mm thickness,

and surface disinfected by 0,1 %
HgCl: for 1 min. then washed in ste-
rilized water. At least 8 cuttings we-
re placed into each Petri dish inc-
luding 20 ml of PDA. To the centre
of each of these petri dishes a myce-
lial part of V. dahliae planted and
incubated in 22°C.

Roots, stems and leaves of al-
falfa were ground and extracted in
sterile - distilled water for 24 hrs,
and filtrated by ten-fold chesecloth.
This filtrate was used instead of wa-
ter in preparing P.D.A. medium.
Then the medium was autoclaved at
120°C for 15 min. The Petri dishes
with normal PDA medium were
used as check of the treatment. Af-
ter incubating for a period in these
dishes, growth of the colony and
production of microsclerotia of V.
dahliae were observed.

Effect of Alfalfa Rhizosphere
Soil on the Germination of Conidia
of V. dahliae : The percentages of the
conidia were estimated by Agar-
Disc Technique (3) using the sieved
and air-dried soil of alfalfa rhizos-
phere. Cotton field soil was used as
check of the treatment. In this test,
for each Petri dish 40 g of the soil
was weighed and its humidity was
adjusted to 60 % of the water hol-
ding capacity. Then the each of all
the agar-discs were inoculated by
one drop of well homogenized coni-
dial suzpension using 1-ml of pippet.
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After inoculation, the dishes incuba-
ted at 22°C for 16 hrs. Germinated
and ungerminated conidia were re-
corded.

RESULTS and DISCUSSION

Effect of Alfalfa on Microsclero-
tial and Mycelial Development of
V. dahliae : When the root cuttings
of alfalfa incubated for a period of
one week, it was observed that the-
re was no growth of V. dahliae
which had been previously planted
on the centre of each dish. Although
the all cuttings were surface-disin-
fected by 0,1 % HgCl: for one minu-
te, Aspergillus niger developed from

the 50,4 % of planted root cuttings
(Figure 1).

Table 1 summarizes the results
obtained from 7-14 day old colonies
of V. dahliae which developed on
the media prepared by using the
extracts of root, stem and leaf of al-
falfa.

According to Table 1, there is no
difference between the colony dia-
meters on PDA and on the extracts
of alfalfa. So it may be expressed
that extra:ts; of alfafa have no ef-
fect on mycelial growth of V. dahliae
(Figure 2). But, there was n» mic-
rosclerotial development on the root
extract of alfalfa. In the extracts of
leaf and stem, the fungus produced

Table 1. Diameters of colonies and the Numbers of Microsclerotia of
V. dahliae on alfalfa extracts

Diameter of colony*

The average

T day  14th day number of
(mm) (mm) microsclerotia
Media on 14th day**
Root Extract with PDA 26.8 514 0
Leaf Extract with PDA 21.5 45.5 22.3
Stem Extract with PDA 19.7 42.0 56.3
Check (PDA) 245 53.0 164.0

*

Average of 5 petri dishes

* %

Average of the numbers of 5 petri dishes with 3 r:plications for

each dish under microscope, magnification x 450.
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Table 2. Germination of conidia of V. dahliae on
the Rhizosphere soil of Alfalfa*

Depth of the soil (cm)

Germination of Conidia (%)

0- 5 38,8
5-10 39,6
10-15 o 38,1
15-20 65,8
Check (PDA) 52,4

*  Average of 5 petri dishess with 3 replications for each disc and four

discs for each dish.

microsclerotia, in the ratio of 1/8
and 1/3 of PDA, in respectively.

Alfalfa affects the microsclero-
tial development both quantitatively
and qualitatively. The microsclero-
tia developed on alfalfa extracts we-
‘re smaller than that of developed on
P.D.A. (Figure 3).

Table 2 shows the data of coni-
dia tests on the alfalfa rhizosphere
soil.

It is clear that soil of 0-15 cm
cepth of the alfalfa rhizosphere re-
duces the pencentage of conidial ger-
mination.

It can be concluded that, A. ni-
ger from the root mycoflora of al-
falfa entirely prevents the develop-
ment of V. dahliae. But among the
parts of the alfalfa plant only che-
mical composition of root showed an
exact antagonism against the deve-
lopment of microsclerotia. On the
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other hand, extracts of leaf and
stem of alfalfa were less effective
against the microsclerotial develop-
ment of the pathogen in compare
with the root extract. It appears
that this effect is due to a thermos-
teble or a gaseous matter which
was found mostly in the root tissue
of alfalfa.

It is very meaningful that only
A. niger developad from the surfa-
ce-disinfected root cuttings. Indeed,
KOSTENKO and NESTEROV re-
ported that when crop rotation
such as 3 years alfalfa and 1-year
maize is applied the soil becomes
very favourable for the antagonistic
microorganisms of V. dahliae (4). It
should be clarified that A. niger is
the most important antagonistic or-
ganism of V. dahliae.

BENKEN et al. (1) observed
that cottonseed husks and sawdust
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prevented the development of mic-
rosclerotia. By this investigation, it
has been understood that alfalfa has
also an effect of this type.

It will be very interesting to in-
vestigate all these effects of alfalfa
in pots and in field plots in respect
to control of Verticillium wilt of
cotton.

OZET

YONCA BITKISININ CESITLi

KISIMLARININ ve RiZOSFER
TOPRAGININ SOLGUNLUK ETMENi

Vertic'llium dahliae

FUNGUSU UZERINE ETKILERI

Yonca bitkisinin kik, sap ve yap-
rak ekstraktinin ve ayrica yonca ri-
zosferinden alinan topragin pamuk
solgunluk etmeni olan V. dah'iae
lizerine olan etkisi laboratuvar ko-
sullarinda aragtirildi.

Kok ekstrakt: ile hazirlanan or-
tamlarda V. dahliae’nin mikrosikle-
roti olusumunun kesin olarak 6n-
lendigi anlagilmigtir. Ayrica yaprak
ve sap ekstraktlarinin da mikrosik-
leroti olusumunu azaltici etkisi bu-
lundugu gorilmigtiir.

Yonca kok kesitlerinin ekildigi
petrilerde V. dahliae kesin olarak
kolonize olamamugtir. Buna kargsilik

distan sterilize edilmig olan bu ke-
sitlerden cok sayida Aspergillus ni-
ger geligmistir.

Yonca rizosferinin, 0-5, 5-10,
10-15, 15-20 cm. derinliklerinden ali-
nan topraklarda V. dahliae conidi-
umlarinin ¢imlenmesi toprak yiizii-
ne dogru bir gerileme gostermigtir.

Calismalar yoncadan izole edi-
len A. niger’in V. dahliae’'ye anta-
gonismi {izerinde ve ayni zamanda
yonca koklerinin uygulamada pa-
muk V. dahliae solgunlugunu on-
lemede nasil kullanilacagi yoniinde
gelistirilmelidir.
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Figure 1. Colonies of A. niger developed from

alfalfa root cuttings and their antagonistic

effect on V. dahliae planted to the centre of
each dish.

Figure 2. Colonies of V. dahliae on PDA (P), root
extract (K), leaf extract (Y), stem extract (S) of

alfalfa. -
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Figure 3. Size of microsclerotia

A—Root extracts (There was no)

B—Leaf extracts, C—Stem extract, D—Check (PDA).
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Investigations on the Datermination and Pathogenicity
of the Fungal Flora of Fruit Nursery Soils in Izmir.

Aytiil SARIBAY! and ibrahim KARACA?

ABSTRACT

This study has been done in order to determine, the mycoflora ‘and
the pathogenicity of some of the important isolated fungi, in the fruit

nursery soils of the province Izmir .

Studies were carried-out between 1970-1973 and 34 genera of fungi
were isolated. The genera such as Alternaria, Fusarium, Phoma, Pythium,
Sclerotium and Verticillium were tested for the determination of their
pathogenicity on peach, apricot, almond, apple, olive and citrus seedlings.
All the genera tested, retarted the root growth of the test plants. It was
determined that, the tested pathogens were combined with some of the
saprophytic genera such as, Aspergillus, Penicillium, Gliocladium, Myrot-
hecium, Stachyhotrys and Trichoderma and the rate of decline in root
growth was larger than the pathogens’ effect alone.

INTRODUCTION

Fruit crops have a great impor-
tance in Turkish agriculture and
Aegean Region is a very important
fruit growing area in Turkey. Ac-
cording to 1969 statistics, total
- number of fruit tees in this region

1) Regional Plant Protection Research Institute, Bornova, Izmir,

15 72.120.000 with olives taking the
first place and followed by figs,
citrus and peaches. Aegean Region
is also a very important export
center. The export value of the
fruits in 1970-1971 season (exclu-

TURKEY.

— = ‘,'.

2) Department of Phytopathalogy and Agricultura]l Botany, University of Ege, lzmir, TURKEY.
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ding raisins) was 237.899.328 TL . and
it was . raised to 250.009.562 TL. in
1971-1972. The fruits were exported
as fresh pr-duct, dried fruit, pulp,
seeds and oil.

It is believed that for a sound
development in fruit growing, the
use of healty and high quality plan-
ting material is essential. Similar
to the developments in orchard
areas, fruit tree nurseries are also
in a rapid growth. In the last five
years, there has been a rapid inc-
rease in the number of fruit tree
nurseries in the region.

Although it is not noticeable in
Turkey yet, in some other coun-
tries, through infested nursery
stock various fungal pathogens
have spread around the country.
According to Zentmyer et.al. (1952)
and Mc Intosh (1989) respectively,
extensive presence of P. cinnomo-
mi in citrus orchards and P. cac-
tcrum in avp'e or-hards are due to
usage of infasted planting stock as
starting material.

Several reszearchers have conc-
luded that replanting old peach
orchards (Hine, 1961; Micretich and
Keil, 1970) and citrus orchards
{(Martin, 1951; Carpenter and Furr,
1982) causes disease problems. The-
sc researchers all agree that this is
because of pathogenic fungal comp-
lexes formed in the soil inhabiting
Pythium spp., Phytophytora spp.
Fusarium spp. Rhizoctonia spp., and
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some other soil microorganisms. So
far, no research was performed on
mycoflora of soil inhabiting fungi
and pathogenicity of some impor-
tant ones in Turkey. Present study

was carried out at Bornova Re-
gional Plant Protection Research
Institute through 1971-1973. The

main purpose of our research was
to determine the soil mycoflora of
fruit nursery soils and pathogeni-
city of some of the isolated fungi.
The relation<hip between physical
properties of the soil and fungal

population inhabiting it, was also
studied.
MATERIAL and METHODS
Soil samples were collected

from the fruit nurseries of all coun-
ties in Izmir province, according to
Meredith’s technique of sampling
(Meredith, 1940). Physical analysis
of the soil samples were also per-
formed. Soil plate technique was
applied in isolations from the rhi-
zosphere (Warcup, 1950). Rose ben-
gal and streptomycin added Czapec
and Carrot agar were the isolation
mediums.

Pathogenicity trials were per-
formed in pots on 1,5-2 months old
peach, almond, apricot, apple, olive
and trifoliate orange seedlings. Ge-
nera of Alternaria, Fusarium, Pho-
ma, Pythium, Sclerotium and Ver-
ticillium were tested for pathoge-
nicity. These genera were both app-
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lied singly and in mixture with
sepro-hytic fungi like Myrothecivm,
Gliocladium, Trichoderma, Stachy-
kotrys, Asuergillus and Penicillium.
Test plants were dipped into ino-
culum as previously described by
Wiles (1952) and results were ob-
tained two months after inoculation
by measuring the differences in the
root growth of the seedlings accor-
ding to the following scale :

0-Normal root development
1-Mild decline in root growth

2-Medium amount of decline in
root growth

3-Serious decline in root growth

4-Extreme decline in root

growth

Figure 1 illustrates various deg-
rees of decline on apple seedlings
between 0-4 on the scale.

The decline rates were calcu-
lated from the scale readings by
utilizing Towsend-Heuberger for-
mul'a. Differences between the cha-
racters were established by analy-
sis of variance and orthogonal com-
rarison.

RESULTS and DISCUSSION

A — Isolated genera and their

rates of presence.

Table 1 summarizes the results

of survey studies in Izmir fruit
tree nursery soils. Rzlative inten-

sity of each genus, in the soil samp-
les was calculated as a percent ra-
tio of number of its isolates over to-
tal number of isolates recovered.
Rates of presence in sampled fruit
tree nurseries are also given.

Working with a total of 1124
isolates we recovered 34 genera of
fungi (including mycelia sterilia)
in soil samples. Most commonly
isolated fungi were Fusarium which
took the first place, followed by

Aspergillus, Mucor, Myrothecium
and Trichoderma. Our studies
completely agree with the reports
by several investigators including
Warcup (1951), Thrower (1955),
Durrell and Shield (1960). Podos-

pora platensis (Speg) Niessl, Cla-
dorrhinum foecondissimum Sacc.
and March.,, Dreschlera bromi
(Died.) Drechsl. and Stachybotrys
bisbyi (Srinivasan) Barron were
determined first time in Turkish
mycoflora. The genera Podospora
and Cladorrhinum were not recor-
ded in Turkey previously.

B-The relationship of isolated

fungi with the physical pro-
perties of the soil.
Physical analysis of nursery

soils ind'catad that pH rarged bet-
ween 0,0-5,4, percent saturation
was 0-70, permeability ranges were
0,5-25 and salt content was between
0-8 degrees. No correlation detec-
ted between types of soil and ge-
nera of fungi inhabiting it. Certain
genera were isolated from  diffe-
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Table 1. Isolated genera and their rates of presence in total number
of isolates and sampled fruit tree nurseries.

Relative Rates of presence
No. of Intensity in the nurseries
Name recovered isolates (%) (%)
Fusarium 245 21,79 100
Aspergillus 167 14,85 90,6
Mucor 141 12,54 83,7
Myrothecium 79 7,02 74,4
Trichoderma 75 6,67 76,7
Rhizopus 65 5,78 83,7
Stachybotrys 61 5,42 53,4
Pythium 53 471 55,8
Penicillium 41 3,64 )il
Gliocladium 24 2,14 32.5
Sclerotium 23 2,04 23.2
Humicola 21 1,86 25,5
Helminthosporium 20 T 295
Actinomucor 14 1,24 232
Botryotrichum 11 0,97 23,2
Cephalosporium 10 0,88 16:2
Papulospora 9 0,80 16,2
Alternaria 8 0,71 9,3
Chaetomium 8 0,71 9,3
Steril 8 (i) 9,3
Verticillium 7 0,62 18,6
Thielavia 7 0,62 11,6
Ulocladium 6 0,53 9,3
Paecilomyces 5 0,44 9,3
Cylindrocarpon 3 0,26 6,9
Trichothecium 3 0,26 : 6,9
Curvularia 2 0,17 2.3
Cladorrhinum 2 017 46
Drechslera 1 0,08 23
Scepularicpsis i 0,08 2,3
Fhoma 1 0,08 2.3
Podospora 1 0,08 23
Sordaria 1 0,08 2.0
Nigrospora 1 0,08 2,3
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rent soil types. These results cor-
respond with Al-Doory  (1959),
Kaufman and Williams (1964) and
Eicker (1969) who report that the-
re is no correlation between physi-
cal properties of the soil and its
fungal population.

C-Pathogenicity trials

In pathogenicity trials, genera
of Alternaria, Fusarium, Phoma,
Pythium, Sclerotium and Verticil-
lium caused various degrees of root
decline, however no detectable ef-
fect was observed on above soil
parts of the plants. Results of pre-
vious studies by Hine (1962) and

Sonderhousen (1971) on peach and-

cherry seedlings also demonstrate
pathogenic fungi slow down the
growth rate and caused decline in
root growth. According to our ex-
periments, when pathogens were
mixed with saprophytes, decline
rate in root growth was larger than
their effect alone. Decline rates of
test seedlings upon inoculation with
various genera are given in Figures
2, 3 and 4.

Figures 5 and 6 illustrate some
examples of the effect pathogenic
fungi alone and when they were
applied with the saprophytes.

Although various test plants
responded certain pathogenic fun-
gi similarly, their effect on trifo-
liate orange was less severe. This
may be due to the fact that trifo-
liate orange is more resistant to

nematodes and soil fungi than the
other rootstocks (Baines et. al
1962).

Various reports indicate that
the saprophytic fungi which were
applied with the pathogenic genera
in this study, have antagonistic ef-
fect on many plant pathogenie fun-
gi (Wilson 1955; Catani and Peter-
son 1983). Hcwever, antagonism in
the soil can only take place when
soil pH, temperature, humidity, or-
ganic matter content, inoculum po-
tential of the antagonistic organism
and its ability to inhabit soil are
appropriate for this type of inte-
raction (Waksman 1952; Sanford
1959; Hepting 1963). Previous re-
ports indicate that it is not unusual
to obtain enhanced reaction rates
as it was observed in our studies,
when certain saprcphytes are added
with the pathogens. In such cases
saprophytic fungi may help penet-
ration of pathogen by increasing
sensitivity of ths host through cer-
tain biochemical activities, on the
contrary, pathogenic fungi may
form points on entrance for the
saprophytes, further weaking the
host by their combined effect.
Another explanation for the inc-
rcased root decline in the host
would be that some of the fungi
called saprophytes, may actually
be pathogenic wunder certain cir-
cumstances.

In conclusion, we might say
that there are many aspects of soil

13
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host-pathogen

interactions and
their relationship with the soil
microflora, which are not clear to

us yet and these subjects will con-
tinue to be a challenging field of
research for a long time.

OZET

IZMIR ILI MEYVE FiDANLIKLARI TOPRAKLARINDA FUNGAL
FLORANIN TESBITi VE ONEMLI LERININ PATOJENISITELERI

UZERINDE

Bu calisma Izmir ili meyve fi-
danliklar: topraklarinin mikoflorasi-
n1 ve izole edilen funguslardan
onemlilerinin patojenisitelerini sap-
tamak amaciyla yapilmigtir. 1971-
1973 yillarinda Bornova Bélge Zirai
Miicadele Aras. Ens.de yiiriitiilen
calisma sonunda, siirvey alanindan
34 fungus genusu izole edilmigtir.
Bunlardan Podospora ve Cladorrhi-
num genuslar: ile Drechslera bromi
(Died) Drechsl. ve Stachybotrys
bisbyi (Srinivasan) Barron tiirleri
Tirkiye icin yenidir. Calismalar si-
rasinda izole edilen funguslarin top-
ragin fiziksel Ozelliklerine bagh
o'arak bir dagilim gostermedikleri,
ayni genuslarin, degisik fiziksel ni-
telikteki topraklarda bulunabildigi

ARASTIRMALAR

saptanmigtir. Patojenisite testleri
sonunda, patojenisitesi aranan Alter-
naria, Fusarium, Phoma, Pyhium,
Sclerotium ve Verticillium genusla-
r1 arasinda bir farkhilik bulunma-
mistir. TiUm genuslar test bitkisi
olarak kullanilan, seftali, badem,
kayisi, elma, zeytin ve {li¢ yaprakh
cogiirlerinin toprak tistii kisimlarin-
da herhangibir simptom vermeyip,
kok gelismesinin gerilemesine neden
olmuglardir. Aspergillus, Penicilli-
um, Gliocladium, Myrothecium,
Stachybotrys ve Trichoderma gibi
caligmalar sirasinda izole edilen sap-
rofit genuslarla birarada verildikle-
rinde ise, patojenlerin kok gelisimi-
ni geriletici etkilerinin arttigi sap-
tanmagtir.
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Fig. 1. Apple seedlings showing various degrees of
root decline classified between 04 according to
the scale used.
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Fig. 2. Decline rates of root growth in apple (above) and peach (below) seedlings.
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Fig. 5. Effect of the genera Pythium and Fusarium on roots of apple and peach seedlings respectively.
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Fig. 6. Effect of the Sclerotium on roots of apricot seedlings.
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ABSTRACT

Seed-borne fungi of rice were investigated on 54 samples which were
collected from growers in the Ege Region in 1973 and 1974.

Pyricularia oryzae, one of the most important fungus of rice, and so-
me other fungi such as Curcularia spp., Drechslera spp., Fusarium spp.,

Nigrospora oryzae etc. were detected.

INTRODUCTION

Seed-borne diseases are very
important in different point of view
like as to grow healty plants, to use
or not fungicides or .other chemi-
cals, healtf of human beings, sto-
rage, symbionizm, biological control
and agricultural quarantine (16).

In Turkey, first time seed-borne
cereal diseases were investigated in
Central Region (7). Later seed-bor-
ne diseases of vegetable were stu-
died in Marmara Region (14).

There are also some investiga-
toins about rice diseases in Turkey.
There are 3 Helminthosporium
species cause brown spot on rice,

which are H. oryzae Breda de Haan
(isolated from Tarsus, Silifke and

Akcakoca), H. rostratum Drechsl.
(isolated from Antalya) and H.
halodes Drechsl. (isolated from

Manyas) (9).

Pyricularia oryzae is
on rice in Mediterranean, Black
Sea, Central and South-east Re-
gions of Turkey. This fungus caused
8,33 % crop loss in Diyarbakir in
1963 and 1939. Also this fungus is
transmitted by infected seeds from
year to year, not by other host
plants and rice stubble in this Re-
gion (12).

commaon

23



Table 1. Percent of different fungi recorded in rice seed samples in first
year (%).

DENIZL1 1zMIR MANISA

g g e g
Bl o faanea
o ] = = = ] ]
Acromoniella sp. — — 1,37 —_ —_ — e -
Alternaria tenuis 26,37 5350 9425 23,10 17,62 41,62 41,50 84,40
Aspergillus  spp. 0,75 0,75 3,62 1,17 0,37 2,37 1,00 0,50
Cephalosporium  sp. - 0,25 —_ —_ — 225 1,50 3,50
Chaetomium sp. — — —_ 0,10 0,12 0,12 0,50 —
Cladosporium spp. 6,87 1,25 0,87 0,75 2,50 0,37 — 9,50
Curvularia geniculata —_— —_ - —_ —_ o - 0,50
« inaequalis -— -— — —_ —_ — - 0,50
« lunata -— — — 0,07 —_ —_ — —
Drechslera graminea —_ - — 0,03 e - — =
« sorokiniana 0,25 6,75 — 1,00 - — 0,25 3,50
« tetramera 4,00 0,25 3,50 1,96 0,50 1,75 0,25 41,00
Epicoccum sp. -— 12,75 e 3,75 —_ —_ —_ 17,00
Fusarium acuminatum —_ . — 0,03 - = — -
« concolar — == 0,25 —_ — - -— -
« culmorum — = 0,50 — o —_ — 0,50
« equiseti 0,25 0,75 0,50 - — 0,25 — 2,00
« lateritium — — —_ 0,07 — —_ —_ -
« moniliforme — - 11,87 - 0,12 3,87 0,25 26,50
« nivale —_ —_ - - — 050 - -
« oxysporum — — . 0,17 0,12 — — 0,50
« sambucinum - = 0,50 0,07 0,12 1,37 0,75 2,50
« semitectum - 2,25 3,12 0,64 — 3,25 1,75 4,50
« solani 0,12 -— 0,25 0,25 —_ 0,12 — 1,00
Fusidium sp. —_ - — 0,03 - - - -
Gliocladium sp. — - — — —_ 0,37 —_— -
Graphium sp. — - —_ — — 0,12 —_— -
Hyaloflorae sp. = s 0,12 0,03 — 1,00 -— f—
Nigrospora oryzae 0,12 225 1975 0,10 38,87 - - 16,50
Papularia sp. - 1,50 0,62 0,39 0,37 —_ —_ 0,50
Penicillium spp. 8,25 = 8,87 9,53 7,31 “15TS 443,50 2,50
Phoma sp. 0,62 2,0 —_ 1,07 — 0,62 —_— 1,00
Pyricularia oryzae —_— 4,0 — — — —_ - 0,50
Stachybotrys sp. 0,25 1,0 0,37 1,10 —_— 0,12 o -
Stemphylium sp. — == 0,12 0,21 0,12 — 0,25 3,00
Trichothecium sp. 0,12 05 312 003 012 105 075 21,00
Ulocladium sp. 7,31 —_ 1,75 1,64 700 2125 —_ 7,50
Verticillium sp. —_— - —_ — — 0,25 -— =

Germination 88,75 89,25 87,12 8939 24,12 4825 74,50 93,35
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Table 2. (Continued) Percent of different fungi recorded in rice seed

samples in second year (%).

AYDIN DENIZL}1 1zZMiR

8 T g g g

5 & 4 =g 2
Acromoniella sp. —_ —_ — 1,87 —
Alternaria tenuis 99,25 1525 78,59 93,75 85,05
Aspergillus spp. 12,5 4,50 14,50 0,37 2,50
Cephalosporium sp. 0,75 — 1,00 7,87 8,42
Chaetomium sp. 1,00 0,50 — - 0,02
Cladosporium spp. 4,67 — 1,91 76,25 31,72
Curvularia geniculata —_ — — 0,25 —
« inaequalis 0,50 —_ 1,83 — —_—
« lunata — ) 0,66 —_— 0,05
Drechslera cynodontis ; —_ —-_ —_ —_ —
« dematioides — e — - 0,02
« hawainensis —_ -— —_ — 0,05
« sorokiniana o — 0,16 0,25 0,52
« tetramera 5,00 0,25 8,08 1,00 157
« spp. —_— — 0,08 —_ 0,02
Epicoccum sp. 4,25 —_— 0,08 6,25 3,95
Fusarium acuminatum —_— — — —_ —
« equiseti 0,25 — 0,08 1,00 0,75
« lateritium p— - — — 0,05
« moniliforme 2,75 1,75 5,58 225 4,01
« sambunicum —_ 0,25 — 0,50 0,17
« semitectum 1,50 —_ 1,66 4,12 8,15
« solani — -— 0,08 —_— 0,07
« sp. = -— 0,25 —_ 0,05
Fusidium sp. — —_— 0,25 0,12 0,02
Gonatobotrys sp. } — —_ - —_ 0,15
Hyaloflorae sp. 0,25 - e 0,12 -
Melanospora sp. —_— -— — — 0,10
Myrothecium sp. . o 0,08 ey .
" Nigrospora sp. 1,25 o 108 087 475
Papularia sp. - - —_ 1,25 0,75

Merkez

0,20
99,80
1,60
1,55

64,00

0,05
3,65
0,40
3,50

0,05

0,65

0,05
0,35

MANiSA

Turgutlu

0,30
92,20
1,65
4,05

20,35
0,05

0,02
0,02

0,07
7,45
4,00
0,05
0,20
0,57
0,17

0,52

0,05

4,67
0,10
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SEED-BORNE

Penicillium spp. 13,50 99,00
Phoma sp. 0,25 —
Pyriculzria sp. -— -—

Sclerotium sp. i =

Sepedonium sp. — -

Sepionema sp. — -—
Stachybotrys sp. 0,25 —
Stemphylium sp. 0,50 e
Trichothecium sp. 1,00 2,25
Ulocladium sp. 1,75 2,00

Verticillium lateritium — =
« sp. -— e

Germination 74,50 61,25

Recently, Seed-borne fungi of
vegetables in Ege Region were de-
tected by using international met-
hod (bloter method) (16).

MATERIALS and METHODS

Seed samples of rice were col-
lected from ths village growers in
Ege Region in 1973 and 1974. The-
se villages belong to different ci-
ties like as Aydin, Denizli, Izmir

and Manisa. First year 22 samples:

and second year 32 samples were
collected. The names of the rice va-
rieties are Barsani, ribe, maratelli,
carolin, TNT and acem.

Blotter method was used to de-
tect seed-borne fungi. Four hund-
red seeds of each sample were pla-
ced on three layers of blotter mois-
tened in water, at the rate of 25
seeds per patri dishes and incuba-
ted in 20-23 C° under alternating

26

FUNGI OF RICE

790, 037 272 0,60 1,20
0,08 — 010 0,25 0,10
A 2 = = 0,02
2 ) SOH2E L Tes 0,02
24 - 02 = =
- 2L i = 0,02
1,66 - 035 025 032
— 250 200 0,05 0,40
13,00 5137 37,97 11,00 16,80
291 062 072 0,65 0,70
o — - 0,02 = =
- - 00m = =
8991 5812 6155 85,15 85,65

cycles of 12 hours light and 12
hours darkness. After 8 days every
seed was axamined under a ste-
reomicrosope at 50x magnification
for the presence of seed-borne fun-
gi (8), and certain keys were used
for identification (1, 2, 3, 4, 5, 6,
10, 13).

RESULTS and DISCUSSION

Seed-borne fungi of rice are
presented in Tables 1 and 2. As the-
re are shown tables, Pyricularia
oryzae which causes one of the most
important rice diseases was found
a small amount in some localities.
Some other fungi are not as much
important as Pyricularia oryzae,
can cause qualitative damage of
rice kernels and glumes such as
Alternaria tenuis, Curvularia sp.,
Epicoccum spp., etc.
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OZET

EGE BOLGESI CELTIKLERINDE TOHUM ORIJINLI FUNGUSLAR
UZERINDE BiR ARASTIRMA

Ege bolgesinde yetistirilen cel-
tiklerde tohumla gegen fungal et-
menlerin tesbiti igin, tohum ornek-
leri, Aydin, Denizli, Izmir ve Mani-
saya bagli koylerden 1973 ve 1974
yilarinda toplanmigtir. Bu 6rnekle-
re I.S.T.A. nin (International Seed
Testing Association) 6nerdigi nemli
hiicre metodu (blotter method) uy-

gulanmigtir. Teshis edilen funguslar
cetvel 1 ve 2 de goriilmektedir.

Celtiklerde 6nemli hastalik ya-
pan 3 etmenden biri olan Pyricula-
ria oryzae baz lokasyonlarda az
miktarda bulunmustur.

Diger parazit, zayif parazit ve-
ya saprofit olan bazi funguslar da
danede kalitatif zarar yaparlar.
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ABSTRACT

According to the results obtained in previous studies, some chemicals
such as Ceresan UT 687, Hekmazin, Dithane M-45 W.P., and Trimangol 80
are widely used as a seed treatment at 0.15 % level instead of 0.2 %

against the common bunt of wheat.

In this study effectiveness of the chemicals at various dosages were
examined in order to determine the effect at 0.1 % level.

The results showed that the all chemicals except Hekmazin were ef-
fective at 0.1 % level as well as at 0.15 %. But it is necessary to improve
the equipment of seed treatment or establish new formulations of the
chemicals before recommendation at this dosage.

INTRODUCTION

The bunt disease of Wheat is one
cf the important disease of wheat in
Turkey and it is prevalent throug-
hout the country (2). The large part
of wheat seeds are treated by using
some of organic mercurial and non-
mercurial products were found ef-
fective previously in Turkey (3). As
a rule the seed treatment is known

as a cheap method, but a seed treat-
ment should be effective enough,
economical, chemically stable and
easy to apply. The reduction of the
cost of seed treatment depend on the
dosages of the chemicals from the
point of economical application.

The investigations on the dosa-
ges have showa that the mercurial
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and non-mercurial chemicals such
as Ceresan UT 687, Dithane M-45
W.P., Tr'mangol 80, and Hekmazin
were effective at the do=ages of 0.15
%, as well as at 0.2 % level (3).

In this study effectiveness of the
chemicals were investigated against
the wheat common bunt.

MATERIALS and METHODS

The variety of Mentana was
used in these studies found as a sus-
ceptible variety previously (1,4).
The bunt chlamydospores for artifi-
cial incculations ware obtained from
diseased heads from different parts
of the Ege Region.

The microscobic examination of
the chlamydospores were identified
as Tilletia foetida (Wall) Liro and
their germination ability were 95 %
in 2 % glucoze solution after 72
hours.

Ninety groups from Mentana
variety were weighted that each
group was 109 grams. These groups
were artificially inoculated at 0,3 %
ratio inoculum in small containers
separately. The seeds for control
groups were sc°parated and the ot-
hers were mixed the chemicals their
names and levels given on table 1.

Randomized blocks in factorial
design was applied and three rep-
lication were done. Each plot was
2,5 m? and the seeds were sown by

30

hand in 20X5 cm intervals. The co-
unts were done on the diseased and
healthy heads at the ripening stage
of wheat. The effectiveness of the
dosages of the chemicals were found
by using Abbott formula and the sta-
tistical analyses were applied.

RESULTS and DISCUSSION

The studies have shown that the
chemicals with the exception of
Hekmazin were found effective at
0,10 % level as well as 0,15 % level
of these products were advised by
previous experiments (Table 2,3).

On the other hand statistical
analyses have shown that the linear
effect were significant for all pro-
ducts. The max‘mum effects (100 %)
based on quadratic effects were
found at 0,10 % for Ceresan UT 687
and 0,125 % for Dithane M 45 W.P.
and Trimangol 80. The level for ma-
ximum effect of Hekmazin was 0,15
%.

According to these results Cere-
san UT 687, Dithane M 45 W.P., and
Trimangol 80 may be advised at 0,1
% levels; against common bunt of
wheat. However, a homogen treat-
ment is neces=ary for high succesful-
ness by seed treatment. Therefore
these levels (0,1 %) of chemicals
should be recommended after imp-
roving the equipment of the seed
treatment or the studies should be
expnaded on the new formulations
for the chemicals,
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Table 1. The chemicals and levels.

CHEMICALS

Formu-

Name Active Ingredient lation

Dosage

(g./100 kg. seed)

Product

Lithane M45 46,5 % ethylene bisdit- W.P.

hiocarbamate ion, 12 %
manganese ion, 1,5 % zinc
ion,

50 (*).

75
100
125
150

Trimangol 80 80 % Maneb Dust

50
75
100
125
150

Hekmazin 5,5 % Zineb Dust

£5 % Maneb

50
75
100
125
150

Ceresan UT  Phenylmercuryacetate Dust

687

(1,5 % mercury)

50
75
100
125
150

Derosal 2-Carbomethoxy-amino- W.P.
(Hoe 17411) benzimidazole 60 %.

50
75
100
125
150

&

: L, =50, L, = 75, Ly = 100, L, = 125, L; = 150 g./100 kg. seed.
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Table 3. The table of variance.

S.V. d.f s.8 m.s (F)
Total 74 4521.80
Replication 2 2.90
Combination 24 4059.80 169.16
Chemical 4 863.80 215.95** 22.58
Dosage . 4 2395.00 598.75%* 62.63
Intereaction 16 801.00 50.06** 5.24
CERESAN-Linear 1 692.16 692.16** 72.40
Quadratic 1 356.13 856.1:3** 37:25
DEROSAL-Linear 1 5.99 5.99
Quadratic 1 428 4.28
DITHANE-Linear 1 734.09 734.09%* 76.78
Quadratic 1 89.76 89.76%** - 9.39
HEKMAZIN-Linear 1 932.98 932.98%* 97.59
Quadratic 1 0.53 0.53
TRIMANGOL-Li-
near 1. 221.41 221.41** 23.16
Quadratic 1 67.64 67.64%* 7.08
ERROR 48 459.10 9.56
** . Significant at 1 % Level.
(F) Table
5% 1% d.f.
4.04 7.19 1-48
2.56 3.74 4-48
1.86 2.40 16-48
The effectiveness of Derosal Derosal was also found as effective

(Hoe 17411) to the bunt disease of
wheat was also investigated in the
same time and the all tested levels
of Derosal (0,05 %, 0,075 % and
0,10 %) were effective. The same
problem for the homogen treatment
may be thougt for the level of Dero-
sal (0,10 %). But the 0,05 % level of

as at 0,10 % level.

In addition to these results, the
linear effect of Derosal was not sig-
nificant in the range of tested dosa-
ges. This showed that there was no-
correlation between the dosages and
the percent of effects of Derosal.
Therefore the studies may be prog-
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ressed below the 0,05 % level of De-
rosal.

The high effectiveness of Dero-
sal at low dosages, may eliminate
the problem of seed treatment for

lower dosages than 0,15 % level. Alt-
hough, is it necessary to carry-out
large experiments under field con-
ditions before recommendation at
0,1 % level of Derosal.

OZET

BUGTAY ADI SURMESI (Tilletia foetida «Wall> Liro) NE KARSI
ILACLI SAVAS UZERINE CALISMALAR

Onceki caligmalarda Bugday
adi slirmesine kargi % 0,15 dozunda
etkili bulunan ve uygulamaya ve-
rilen baz1 i'aglarin (Ceresan UT
687, Dithane M 45 W.P., Hekmazin,
Trimangol 80), % 0,1 lik dozlarinin
etkinlikleri ve Derosal (Hoe 17411)
isimli preparatin, salik verildigi doz-
lardaki biyolojik aktivitesi bu ¢a-
Iismada incelenmigtir.

Doga kogullarinda yiriitiilen
calismalardan elde edilen hastalik
oranlarmin istatistiki analizi, Hek-
mazin digindaki ilaglarin % 0,1 lik
dozlarimin etkili oldugunu goster-
migtir.

Daglarin etkinligi kacar, homo-
jen bir ilaglamanin da zorunlu ol-
dugu tohum ilaclamasinda bu amag,
ancak yeterli bir doz diizeyinde ger-
ceklegebilir. Bu ise ilaglama cihaz-
larimmim % 0,1 lik dozda, homogen
ilaglama yapabilecek sekilde gelirti-
rilmelerini veya ila¢ formulasyonla-
rinda bu amaca doniik yeni diizenle-
meleri zorunli kilmaktadir. Ancak,
denendigi tiim dozlarda Derosal’in
etkili bulunmasi % 0,1 lik dozlar
i¢in, s”zi edilen sakincalari bir o&l-
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clide Derosal icin azaltic1 olmakta-
iz,

By nedenle denenen ilaglarin %
0,1 diizeyinde biyolojik aktiviteleri
captarm g olmak'a birlikte, glinlimiiz
vygulama kosullarinda ancak % 0,15
doz diizeyinde salik verilebilecegi
kanisina varilmigtir,
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Competition Between Annual Weeds and Potatoes and
weed Control
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ABSTRACT

To determine the critical period of competition between weeds and
potato (Variety Cosima) experiments were set up on a clay-loam soil
during the years 1972-1973 in Bolu. Main weeds were Sinanpsis arvensis
L., Chenopodium album L. and Avena fatua L. and the total numbers of
the weeds were 238-423 per square meter. Countings were made after 15,
30,45,60,75,90 and 110 days from the emergence of potato. Weeding during
that period resulted in yield 93-216 % more than the plot kept weedy th-
rough the growth period.

The effects of applying different pre-emergence herbicides on weed
control and yield in potato were compared on clay-loam, sandy-loam and
sandy-clay soils.

According to statistical analyses Patoran (5 kg/ha), Afalon (3 kg/ha),
Aresin (3 kg/ha), Aresin Kombi (5 kg/ha) and Simazine (2,5 kg/ha)
were found excellent herbicides in controlling annual and some grass
weeds. These herbicides, except Simazine, did not show any phytotoxicity
on potatoes grown on each type of soils. They increased yield on clay-loam
and sandy-clay soil while they had no advantage against the hand-wee-
ding control on sandy-loam soil.

1) Regional Plant Protection Research Institute, Erenkdy-Istanbul/ TURKEY.
2) Department of Fhytop:thology and Agricultural Botany, University of Ege Izmir/ TURKEY.
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INTRODUCTION

Although the potato has been
grown in all provinces of Marmara
Region, Bolu has been the leading
province for certified potato seed
production for last years.

Potatoes, like other horticultural
crops, suffer from the effects of
weed competition which use up soil
nutritions and mo’sture. Under the-
se conditions crop yields can be
greatly restricted and digging can
be difficult particularly in early
Ccrops.

In this siudy, 14 families consis-
ting of 15 species were found in Bo-
lu. Among them : Amaranthus ret-
rof’'exus L, Chenopodium album L.
Heliotropium europeum L., Sinavpis
arvensis L., Equisetum arvense L.,
Circium arvense (L.) Scop., Convol-
vulus arvensis L., Veron‘ca persica
L., Anagallis arvensis L., Solanum
dulcamara L., Cynodon dactylon
Pers., Mentha arvensis L., Polygo-
num convolvulus L., are the main
weeds existed on average 11.95+5.09
in per square meter.

Weed competition studies with
other croos showad that weeds emer-
ging with crops are more competiti-
ve than those emerging later. Weeds
reduced thz yields of maize and bean
it allowed to> compete for 39 days
(Nieto et al., 1978). Kasasian and
Seeyave (1969) found that field
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beans and tomatoes need to be kept
weed free for 4 weeks after planting
to prevent a yield reduction. Yield
of sugarbeet roots was reduced when
Kochia scoparia competed for more
than 5 or 6 weeks (Weatherspoon
and Scheweizer, 1969). Hill and San-
telman (1969) noted that annual
weeds emerging 4-6 weeks after
planting caused no further reduc-
tion in peanut yields. Cotton re-
quires approximately 8 week weed-
free period from emergence (Buc-
hanon and Burns, 1959). In another
study this period was found 6-8
weeks (Schewerzel and Thomas,
1971).

The problem of weed control
has been important to potato gro-
wers for many years. In early years
there has been an abundance of re-
latively cheap labor in Marmara Re-
gion and growers have been able to
have their fields hoed whenever ne-
cessary. Since this typ2 of labor is
no longer available, some other met-
hod of weed control must be deve-
loped.

Luring the last years, many
herbicides were tested for weed
control in potato fields. Simazine at
0.5 kg/ha effectively controlled
weed growth and gave a tuber yield
of 189.21 quintals/ha which was sig-
nificantly highsr than the yield from
the unweeded control plot and
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from hand weeding (Divekar et al,
196). Siviridov (1968) found that
Simazine 1-3 kg/ha pre-emergence
gave 58 and 74 % weed control res-
pectively in potatoes and did not ad-
versely affect the crop in a derno-
alluvial medium loam soil. Particu-
larly good results were obtained
with Patoran at the recommended
dosage of, 4 kg/ha, applied shortly
before emergence (Brade, 1966).
Cox (1967) found that Afalon, Are-
sin and Patoran at 1, 2 kg/ha sho-
wed no herbicidal damage except
Aresin at 2 kg/ha when sprayed just
prior to emergence. Afalon at 1.5
kg/ha applied pre-emergence gave
excellent control of weeds and sig-
nificantly increased potato quality
and total yield compared with the
uncultivated control whereas Tref-
lan 1 (I/ha) similarly applied, did
not increase yield (Smith, 1967).
Bramley (1967) reported that Afa-
lon applied at 2 kg/ha pre-emergen-
ce gave excellent safe control of
broad-leaved weeds but only fair
control of grasses and gave increa-
ses in total yields.

Sagolovich and Shersneva (1970)
reported that Treflan at 2.5 litres/
ha applied 20 days before planting
thinned the stand but increased yiel-
ds by 16 %. Sencor at 1 and 2 kg
a.i/ha and Afalon at 1, 1.5 and 2 kg
a.i/ha gave 90-100 % control against
Commelina sp., Capsella bursa pas-
toris L., Lepidium sp., and Senecio
caryophillacea (Castillo et al,, 1971).

Federov (1968) found that 2,4-D
amin at 0.8 kg/ha pre-emergence
gave good results against some

broad-leaved weeds. Zimdahl (1971)
noted that Afalon and Patoran at
1.5-2 kg/ha gave good control of
annual broad-leaved weeds and gras-
ses and were also non-injurious to
potatoes. Aresin 1.25 kg/ha, Afalon
2 kgs/ha, Patoran 4 kg/ha were se-
lective to potatoes and gave good
control of Chenopodium album L.,
Solanum nigrum and Amaranthus
retroflexus (Rapparini, 1971). Bayer
(1971) noted that Afalon 1-1.5 1b/
acre control’ed both grasses and
broad-leaved weeds on agravelly silt
loam soil. Aamisepp (1971) found
that Afalon 1.25 kg/ha gave good
control of broad-leaved weeds in po-
tatoes. Aretit and Patoran each at
3 kg/ha proved to be the most ef-
tective herbicides against the broad-
leaved weeds in alluvial meadow
soil.

The objectives of this study
were to determine (1) the lenght of
time after potato emergence that
weeds may be allowed to compete
before reducing potato yields; (2)
The period of weed-free maintenan-
ce after potato emergence required
to produce maximum potato yield;
(3) the influence of weed compe-
tition on height, branching and
yield of potato; (4) and taking this
point into consideration, to find out
the adequate chemical control met-
hod in potato fields.
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MATERIALS and METHODS

1. Competition Between Weds- Bolu. The trials established in ran-

and Potatoes
Determination of the critical pe-
riod of competition between weeds
and potatoes was studied on clay-
loam soil during 1972 and 1973 in

domised block desing with four
replications. The treatments  them-
selves consisted of cultural practices
carried out at different times after
sowing date, as below;

Treatment

Weed-infested for the first

Free of weeds for the first

-15 days and free upto time

of harvest
-30 « « I3
-45 « « 3
-60 « « @
=75 « « «
-90 « « <

-100 (Control : Weed-infested
up to time of harvest)

-15 days and weed-infested
until time of harvest

30  « « «
45  « 3 <«
-60 « « 3
-5« « 3
90 « « <«

-110 (Control : Free from weeds
up to time of harvest)

In the two years, potato was
sown in early April. Individual plots
were 3 rows and 25 seed of «Cosima
variety» were sown in each rows
with 50 cm apart and 70 cm long.
Potatoes were adequately fertilized
and were furrow irrigated twice du-
ring the growth period.

The weeds were seperated into
four groups (a) Avena fatua L.,
(b) Chenopodium album L., (c)
Amaranthus retroflexus L. and (d)
other broad-leaved weeds. Weed re-
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moval was performed by two means,
hand-pulling and shallow hoeing.
Weeds were counted in a square me-
ter in three different points of each
plot before each removal.

Potatoes were harvested for
yield from each plot and the yield
of 33 plants, individualy, weighed.
Besides, at the ripening time, height

and branching of 33 plants were
measured and counted.
The critical periods between

weeds and potatoes were explained
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according to cumulative graph in
every year. Correlation coefficients
were computed between the potato
yield, height, branching and weed
removal periods.

2. Chemical Weed Control in

Potato
Experiments were carried out
in Bolu on clay-loam, sandy-loam

and sandy-clay coil during 1972-1973.
The variety Cosima was used
throughout. A randomized block
design with three replications was
used in each soil type. Each plot
was 10 m long and contained three
rows spaced 70 cm apart. Potatoes
were adequately fertilized and were
furrow irrigated twice in growth
period.

In the two year-test, Afalon (3
kg/ha), Aresin (3 kg/ha), Patoran
(5 kg/ha), Aresin-Kombi (5 kg/ha),
Bladex (3 kg/ha), Simazin (2.5 kg/
ha), Treflan (2.5 1/ha) and 2.4-D
amin (2 1/ha) were applied one day
after sowing.

The predominant weed species
were Sinapis arvensis L., Amarant-
hus retroflexus L., Chenopodium al-
bum L., Heliotropium europeum L.,
Euphorbia pinea L., Circium arven-
se (L.) Scop, Coxvolvu'us arvensis
L., Veronica persica L., Anagallis
arvensis L., Medicago falcata L.,
Lathyrus hirsitus L., Mentha arven-
se L., Ranunculus arvensis L. Ver-
bana officinalis L., Lepidium draba
L., Lactuca scariola L., Adonis flam-

meus L., Fumaria officinalis L.,
Xanthium spinosum L., Allium pa-
niculatum L., Polygonum convolvu-
lus L. and Equisetum arvense L.

Plots were checked 15 days, 30
days and 45 days after applications.
The effectiveneses of the herbicides
were compared with untreated
checks.

Yield, height and branching
were recorded from 33 plants in each
plot and were compared with un-
treated and hand weeding checks.
All plots were harvested in the first
week of September.

Significant differences among
treatments were tested with Dun-
can’s multiple range test at the 5 %
level of significance. Analyses could
not be combined over years since
treatments were changed somewhat
each year.

RESULTS and DISCUSSION

Critical period of weed compe-
tition with potato : The experiments
showed that during the first 15 days
weeds did not vigorously affect po-
tato yields. It was found that weed
control was necessary between the
15th and 45th or 49th days after
emergence (Figure 1). Weeding du-
ring this period results in yield 93-
216 % more than the plot kept
weedy throughout the growth pe-
riod. Weed competition after the
45th or 49th days had no effect on
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yields. So, it is not important to
control weeds during the first 15
days and/or after 54th or 49th days.

Correlation  between

potato

yield, height, branching and weed
removal periods : Yield, height and
branching of potato were negatively
correlated to increasing weedy pe-
possitively

riods while they were

100

YIELD OF POTATO (%)

correlated to weed-free periods. But
it was found that there was no cor-

relation between weedfree periods
and height of potato.
Chemical Weed Control : .(All

treatments gave excellent weed
control in a rate of 76-100 % A. ret-
roflexus L., Ch. album L., S. arven-
sis L., P. convolvulus L., H. euro-

1972(weedy) i
(free of weeds) wm ==

1973(weedy)

(free of weeds) o= o=

15 30 45

60 15 90 110 ( HARVEST)

40

DAYS AFTER EMERGENCE
Figure 1. Potato-yield for various treatments.
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peum L., V. persica L., E. pinea L.,
M. falcata L., L. hirsitus L., R. ar-
vensis L., V. officinalis L., L. draba
L., L. scariola L., A. flammeus L.
Such weeds as C. arvense (L.) Scop.,
C. arvensis L, E. arvense L., M. ar-
vense L., F. officinalis L., X. spino-
sum L., A. paniculatum L. were not
controlled by all herbicies while S.
arvensis L. only by Treflan. Accor-

Teble I. Suudies on ¢

ding to statistical analyses, Patoran,
Afalon, Aresin-Kombi and Simazine
were excellent herbicides controlling
weeds comparing with other herbi-
cides (Table 1, 2, 3).

Effect of Herbicides on height,
branching and yield of potato : Ac-
cording to the statistical analyses;
Afalon, Patoran, Aresin and Aresin-
Kombi did not show any Phytoto-
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xicity on potatoes on each type of
soils. They increased yields on clay-
loam and sandyclay soil while they
had no advantage against the hand-
weeding control on sandy-loam soil
(Table 4).

Simazine, Bladex, Treflan and
2,4-D reduced yields compared with
hand weeding control plot on clay-
loam and sandy-loam soil, but gave
nearly as much yields as the hand-
weeding control on sandy-clay-soil.

52,650,715

' 139;_5_*134.1 e1.a]06.2

5 5851 g

.2} a3al4

100.0]5

T2 loneles..

e

 hmpeel b
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Table 4. Effect of the herbicides on height, branching and yield of potatoes comparing with

hund-weeding and weedy control.

Sandy-Clay Clay-loam Sandy-loam

Treatments Height Branching Yield Height Branching Yield Height Brancning Yield
Afalon 67.3 Tl 177.77 70.8 6.6 813 65.0 6.2 936.C
Patoran 67.6 7.1 776.20 > 69.2 6.5 856 69.3 6.6 956.0
Aresin 65.8 5.8 722.3 NG 6.3 729.6 68.4 6.2 913.3
Aresin-Kombi 64.6 6.3 633.00 55.8 6.2 616.6 61.8 5.7 881.6
Trefla'r;' 61.4 5.7 569.00 61.3 5.0 59303 £€0.5 5.0 642.3
Simazime 60.4 9.3 532.33 53.2 5.0 516.3 T3, 5.3 616.0
Weed killer-D | 60.8 5.5 562.33 51.4 5.6 540.6 59.4 5.2 702.3
Bladex 60.5 5.7 578.00 61.9 5.1 542.6 58.2 5.2 661.6
Hand-weeding 62,8 6.0 631.33 62.7 5.6 656,0 61.7 5.8 826.6
control

Weedy g:on}:rcl 51.4 3,7 295.09 511 3.5 342,6 45.8 _ 3.7 323.0
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OZET

PATATES TARLALARINDAKI TEK SENELIK YABANCI
OTLAR ve KONTROL OLANAKLARI UZERINDE
ARASTIRMALAR

Patateslerde yabanciotlarin re-
kabztt> o'd klar1 kritik donemin
saptanmasi amaciyla denemeler,
Kozima cesidi patateste, killi-tinli
bir t-prakta S. arvensis L. (Yabani
Hardal), C. album L. (Kazayag1) ve
A, fatua L. (Yabani Yulaf)’nin ha-
kim oldugu bir yabanciot 6rtiisiinde
acilmistir. Bu denemede Patatesler
cikistan itibaren gelisme periyodu
ic'nde 15, 39, 45, 60, 75, 9), 110 giin
(hasad) otlu ve otsuz tutulmuslar-
dir.

Buna gore, Patateslerin ve ya-
banciotlarin ¢ikigindan itibaren 15.
glin rekabetin baglangici, bundan
sonra 45-49; giine degin gecen 30-34
gunliik silirenin ise rekabet dénemi
ve yine 45. veya 49. giin'erin reka-
betin bitim noktas: oldugu saptan-
migtir. Patateslerin ilk 15 giin otlu
tutulmas: ve 45-49. giinlerden sonra
ot alimi yapilmas: ise iiriinde 6nem-
i seviyede artis meydana getirme-
mektedir. Rekabet dénemi icinde
yvapilacak ot alimi, biitiin mevsim
otlu tutulan parsellere gore, iiriinde
% 93-216 oran:nda artig meydana ge-
tirmektedir.

Ayrica, otlu birakma siirelerinin
artmasi boy uzunlugu, kol adedi ve
Uriinde aza'ma yapmakta, otsuz kal-
ma siirelerinin artmas: ise kol ade-
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di ve iiriinde artis saglarken, boy
iizerinde farklilik yapmamaktadir.

Yapilan ilagli savag denemele-
rinde ise, rekabet donemi siiresince
yabanciotlar1 kontrol etme imkani
olan pre-emergens (cikig Oncesi)
ilaclarla caligilmigtir. Kumlu-killi,
killi-tinli ve kumlu-tinl1 olmak iize-
re lic ayr:1 toprak yapisinda agilan
denemelerde ilaglarin yabanciotlara
kars1 etkileri yaninda, patates bitki
boylari, kol adedi ve yumru verimi
iizerindeki etkileri de aragtirilmigtir.
Buna gore;

— Kumlu-killi topraklarda : Pato-
ran 5 kg/ha, Afalon ve Aresin 3
kg/ha dozlarda

— Killi-tinli ve kumlu-tinli toprak-
larda : Patoran ve Aresin-Kombi
5 kg/ha, Afalon ve Aresin 3 kg/
ha dozlarda

dikimden 1 giin sonra kullanmildikla-
rinda tlim yabanciotlara karst % 76-
100 etkili olmakta ve f{irtinde capali
kontrola nazaran artiy meydana ge-
tirmektedirler. Yalnmiz kumlu-tinl
topraklarda ilaclarin {iriine yansi-
yan etkileri ot alimi yapilan parsel-
lere gore farkli olmamakla beraber
yabanciot ¢ik slarini en-ellemeleri ve
capalama adedini azaltmalari baki-
mindan &giitlenebilir,
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