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A CONTRIBUTION TO THE STUDY OF DITYLENCHUS DIPSACI 
(KOHN} FILIPJEV, 1936 WITH REGARD TO WHEAT, MAISE, 

SUGAR BEET AND TOBACCO AS HOST PLANTS 

by 

G. Grujicic and D. Jovicic 

Institute Im.· Plant Protection, Beograd 


G. Komar 

Agricultural Station, Novi Sad 


R. Pavlovic 

Agricultur<~l Farm ••Jedinstvo", Zabalj 


R. Markovic 

Agricultural-Industrial Combine --Kovin«, Kevin 


D. Jovanovic 

Tobacco Industry »Tabak«, Nil$ 


Summary 

The stem nematode Ditylenchus dipsaci (Ktihn) Fili:pjev has been 
observed so far in Serbia on 19 species of cultivated plants (13 agllicul
tural and 6 ornamental ones): wheat, barley, oats: maize, lucerne, sugar 
beet, oilseed rape, sunflower, onion and garlic, carrot, potato; further 
carnation, gladiolus, hydrangea, hyacinht, narcissus and tulips. 

During passed three years' period (19~4-1986) marked damages 
were observed on wheat, maize, sugar beet and tobacco. 

The results of initial ~nvestigations of biological races indicate the 
asgumption of similarity or even identity of the »sugar beet« and >>maize<< 
races of .stem nematode. 
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APPEARANCE AND IDENTIFICATION OF THE MOST IMPORTANT 
HARMFUL INSECTS ON SOYBEAN IN THE S. R. OF SERBIA 

by 

Du~ka Simova~Tosic and M. Vukovic 

Faculty of Agri<:ulture, Beograd-Zemun 


v. Plazlnic 

Ulja.rica PKB. Beograd 


Lj. Mibajlovic 

Faculty of Forestry. Beograd 


Summary 

In the course of 1985/86 we established, in many localities of the 
S. R. of Serbia, on the soybean 1the presence ·of 23 insect .species, two of 
which feed on t he stalk two on the pod; on e on the flower, 15 on the 
leave-s, while 3 were predatory ones. 

We consider as particularly important the discovery of Etiella 
zinckeneHa Tr., the larvae of which damage twe soybean pod and seeds. 
It was observed ·in several localities of Serbia. The occurrence of large 
number ·of predatory cecidomydae Acarolestes tetranychorum indicates 
that a particular care ought to be taken in controlling the maggots which 
are s-ometimes very numerous on soybean, in o·rder to protect this useful 
SIPecies. 
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S t a men k o v i c, S. (1978): Smotavac pokozice ploda Adoxophyes (Capua) 
TeticulaM Hb. (Lepidoptera, ToTtf'icidae) nov problem u za~t.iti plantainih 
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THE EFECT OF TEMPERATURE ON THE DURATION OF EMBRYO 

DEVELOPMENT OF SUMMER FRUIT TORTRICID ADOXOPHYES 


ORANA F. v. R. (LEPIDOPTERA, TORTRICIDAE) 


by 

s. Stamenkovic 

Fruit and Viticulture Research Institute. Ciu~ak 


Summary 

The duration of embryio development of Adoxophyes orana F. v. R. 
was assessed under field conditions in some locaiities of SR Serbia over 
the 1975-1985 period. Laboratory studies were also carried out to deter
mine the effect of various constant temperatures on the duration of 
embryio development and the mortality of A. orana embryos at 75-85% 
relative humidi:ty and a photoperiod of LD 16 : 8. 

Temperature as eco~o~ical factor greatly affects the duration of 
embryo developmen.t and the mortality of A. oTana embryos. 

In the climatic conditions of SR Serbia, the embryo development 
of the 1st generation of A. orana ra.nges fl'om 7,3-14,7 days. 

The average duration of embryo development in the 1st ~eneration 
amounts to 9.2 and in the 2 nd ~eneration ll.l days. 

In the Cacak area the embryo dev.elo!J)ment in the 1975-1985. pe
riod, durin~ the entire oviposition peri-od, lasted 8.7-11,0 days, with. an 
avera~e of 9.6 days. 

At constant temperatures the embryo devel-opment shortens pro
portionately to temperatu.re increase. Th'e embryo development at l5°C 
lasted 16.7 days and at 28°C- 5,3 days. 

The optimum t~mperature for embryo development is 21·c. whereas 
temperature ~eviation from the optimum enhances the mortality of. 
embryos at 15 C amounts to 35.4%, at l8°C - 22.5%, at 2loC - 17,5% 
and at 2s·c - 56.4%. 

http:temperatu.re
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INFLUENCE OF FOOD AND CLIMATIC FACTORS ON THE POST
-EMBRYONAL DEVELOPMENT OF THE YELLOW MEALWORM 

TENEBRIO MOLITOR L. (COLEOPTERA: TENEBRIONIDAE) 

by 

B. Manojlovic 

Institute for Plant Pr:otection, Beograd 


Summary 

T~ere was stud~ed the influence of. the food on the growTh, resp. 
teh welght and durat1on of development of larvae of T . molitor as well 
as of the temperature and relative humidity 011 .the development of the 
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pupae o f this pest. The results have shown that tht? food has a conside
ra ble influence on the growth of larvae of the Yellow Mealwonn, for the 
intensive ,growth of larvae within the 4 weeks' p eriod differed to a con
stderable extent i.n dependence on the food they were fed with. In this 
period the larvae reared o n the corn flour were heavie r by 25 mg on 
an average. Further those reared on wheat (22 mg) and on cookies (21 
mg). The weight of larvae which were fed on the lentil increased by 
15 mg only. 

Food and temperature ace together on the duration of development 
of the larvae of T . molit.01'. Under the same temperature conditions the 
development of larvae on the lentil, corn and wheat lasts longer than 
on the soybean, cookies a nd f inely ground pastes. At the t~mperature of 
20"C, lall'vae of the Yellow Mealworm had the longest durati<m of deve
lopment on lentils (204.2 days on an average) a nd on corn (193 day.s). 
The shortest larval development is on soybean (114.8 days on .an average) 
and cookies (139.6 days). At the temperature of 3o•c, the development 
of la rvae on the soybean flour lasted 72.7 days on an average. Larvae 
had a comparatively fast de velopment also on the cookies (91.7 days 
on an average) and on finely ground pastes. 

The duration of development of Yellow Mealworm pupae is con
ditioned by the temperature and relative humidity and it varies on a 
large scale. T he development of female pupae is somewhat longer tha n 
that of the male ones. At th e temperature of 20"C and relative humidity 
of 55 p. c., the a verage development of pupae lasts 14.9 days. Pupae 
reared at the temperature of 25"C and relative humidity of 55 p . c., com
pieted the'ir development in 8.7 days on an average. At the temperature 
of ao·c, the duration of pupal development varied from 6.3 days at the 
t'elative humidity of 45 p. c. to 6.9 days at the relative humidity of 80 p. c. 
At the variable temperature of 23"-27"C and relative humidity of 
60-75 p. c., the duration of pupal development is 9.2 days on an 
average. 

The results of the study of the development of pupae have shown 
that the death rate of T. moli tor at the stage of pupa was not great. 
~xcept under the conditions of a low relative humidity of 45 p. c. at 
the temperature of 30"C, when the number of emerged imagos amounted 
to 79.38 p . c. At the variable temperature of 23"-27·c and relative 
humidity of 60-75 p. c., the number of pupae which concluded their 
development, res-p. from which the imagos have emerged, amounted to 
98.0'1 p. c. 

http:molit.01


52 Za~tita bilja, Vol. 39 (1), br. 183: 43-53 (1988), Beograd 

Ann-Marie, J., Davis, G.R.F. and So s u 1 ski, F.M. (1979); Protein nutri 
tion of ~·enebrio molitor L. XX. Growth response of lat·vae to growth levels o1 
amino acids. - Acieves Internationales de Physiologie et de Biochemie, 87· 
997-1004. 

Bha ttacharya, A.K., Ameel, J .J. and Waldba uer, G.P. (1970): A me
thod for sexing living pupal and adult yellow mealworms. - Ann. Entomol 
Soc. Am. 63 (6): 1783 p. 

Davis, G.R.F. and So s u 1ski, F.M. (1974): Nutritional quality of oilseed proteitl 
isolates as determined with larval of the yell ow mealworm, Ter&el>ri o moWor 
L. - J. Nutr. 104: 1172-1177. 

Davis, G.R.F; (1972): Quantitative requirements o! the saw-toothed grain beetl~ 
Oryzaephilus surina~ensis for dietery glycine and L-threonine. - J. Insl!ct 
Physiol. 18: 12R7-1294. 

Davi s. G.R.F. (1975): Essential dietery amino acids Ior growth of larvae of the 
yellow mealworms, Tenebrio molitor L. - Jour. Nutr. 105: 1071-1075. 

Davis, G.R.F. (1978): Growth response of larval Tenebrio mOlitor L. to concetra · 
tions of dietery amino acids. - Jour. Stored Products Res. 14: 69-71. 

D avis, G.R.F. (1985): Effects of amino acid mixture on food utilisation and growth 
in Tenebrio molitor L. - Achieves Internationales de Physiologie et de Bio
chemie, 93: 107-112. 

L e c l e r q, J. and De Bast, D. (1965): Project d'utilisation des larves de Tene
brio molitor pour comparer Ia valeur nutritive des proteines. - Anuls. N·.1tr 
Aliment. 19 : 19-25. 

Man o j I o vic B. (1987): Prilog proucavanju uticaja ishrane imaga i klimzltskih 
cinilaca na dinamiku polaganja jaja i na embrionalno razvice velikog bra~nara 
Tenebrio molitor L. - Za8tita bilja 38(4): 330- 340. 

Man o j I o vic, B. (1988 a.}: Uticaj hrane i klimatskih <:inilaca na pCJStembriona!
no razvice velikog brasnara TenebTio molitor L. (Coleoptera: Tenebrionidae} 
- Zastita bilja. 

Man o j I o vic, B. (1988 b.): Uticaj hrane na tezinu imaga, duzinu zivota imaga I 
na fertilitet vellkog bra~nara T enebrio molitor L. (Col eoptera: Tenebrionida~) 
- Zatsita bilja . 

Me 11 a n by, K. and French, R. (1958): The importance of drinking water tt: 
larval insects. - Entomologie exp. Appl. 1: 116-124. 

U r s, K.C.D. and Hopkins, T.L. (1973): Effect of moisture on growth rate and 
development of two strains of Tenebrio molitor L. (Coleoptera: Tenebrionidae) 
- J. Stored Products Res. 8: 291-297. 

(Primljeno 6. 11. 1987.) 

INFLUENCE OF FOOD AND TEMPERATURE ON POST-EMBRYONAL 

SURVIVAL OF YELLOW MEALWORM TENEBRIO MOLITOR L. CO


LEOPTERA: TENEBRIONIDAE) 


by 

B. Ma.nojloviti 
Institute for Plan: Protection, Beograd 

Summary 

There was stud'ied the influence exerled by temperature and food 
on the poot-embryonal survival of the yellow mealworm. The results have 
~hown that the death rate of T. molitor is greater at the stage of larva than 
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at that of pupa. Ground wheat and corn, as well as the moderate tempe
rature of 25° C and variable temperature of 23-27" C have ~ more fa·· 
v.ourable influence on the survoival of the yellow mealworm =in contrast to 

. the fin-ely ground pastes, soybean and hi!gh temperatures of 35" C which 
conditioned the high death rate of the larvae and pupae of this pest. 

The survdval of '1'. motitor at the larval stage .is the greatest on whe::~t 
(86.50%) and corn (83.50%). Further on the lentil (78.00%) and cookies 
(74.50%}. The exceptianally little number of larvae which concluded the 
development is on f~nely ground pastes (59.00%) and soybean (62.00). 'rhe 
survival, of the yellow mealwocm at the pupal stage varies fwm 95.96% 
on the soybean to 98.72% on the lentil, in relation to the total number of 
formed pupae. Taking into account also the hatch~ng of .imagos, total 
survival of T. moZitor is the greatest with the part of population which 
developed on the wheat (85.00'%) and corn (81.00%), whereas the soybean 
-and the fmely ground pastes influenced the considerably lower percenta~e 
of surviv:ed insects (59.50% resp. 58.00%). 

By add:ing water or car·rots to the soybean and finely ground pastes, 
the survival of the larvae of the yellow mealworm was considerably in
creased. There was, however, no great difference in the number of pupae 
from which have hatched the imagos. 

In addition to food, temperature exerts also a cO"nSiderable mfluen
ce on the possibility of survival of T. molitor. When the larvae were reared 
on wheat. the greatest number of larvae havri.ng cansluded the develop
ment were at the tempesrature of 25°C {88o/o} and 30°C (82.5~%). At the com
paratively low tempeorature of 20° C l"esp. high temperature of 35" C, the 
survri.val of larvae is lower (74.00% res.p. 70.50%). 

The death rate 6f T. molitor occ·urs at all the development stages, 
but ;it is higher at the larval stage in relation to the stage ot pupa. The 
mortal!ity of larvae lis distinctly high at the temperatures of 35"' C (29.50%) 
and 20• C (26.00%), whereas the mortality of pupae is also·very high at the 
temperatures of 35•c (9.00%), resp. 30°C (7.00%). 

The food on which the larvae are reared has also an expressed in
fluence on the morta~ity of the yellow mealworm, particularly on f·i·nP.ly 
ground pastes (41.00%) and on soybean (38.00%) of dead .larvae. A very 
small number of dead larvae is on wheat (13.50%) and on corn (16.50%). 
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bovala larva, te su koo nje i orga.ni za va.renje jako razv-ijeni. Imago moze 
u prisustvu teenooti da je usVIaja i kod njega ingluv:ius, shodno koUCini 
uzete tecnooti, je manje ·ili vise razvije·n. P.o.red ov•oga, kood larava uocavamo 
dobro razv-ijene labialne zlezde, a sto je :isto vezano za pona.Sanje larava 
koje se srecu na povrlini protizvoda, gde hra·nu opletu ogromnom koliN
nom pauCitne. 

Po~ni organi muzj.aka i zenke su tipicni za ovu gru.pu Lepidoptera 
i r.~ cine nik:a:kav anatom:ski •izuzetak. U ·radu smo opisali izgled ovari·ol~ 
koje su meroiSiti6ko-politrofiC:kog tipa, · koji je poznat kod vee~ne Lepi
dopt-era, Dytrisia. Tak<Jde smo opisali i proces ovogenez-e, k.ao .j izgled pa-r
nih i neparnih jajovoda, d()datnih zlezda i neparnog jajovoda. 
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HEPRODUCTIVE AND ALIMENTARY ORGANS OF LARVAE AND 

ADULTS OF THE INDIAN - MEAL MOTH (PLODIA 


INTERPUNCTELLA Hbn. LEPIDOPTERA, PHYCITIDAE) 


by 

Ra.dmila Alma§i and '/,, Srdic 

FacuLty of agri·culture, Novi Sad 


Summary 

Contribution to the knowledge of anatomy of the Indi-an - meal 
moth, Plodia intetrpuncteUa Hbn. was made in this paper. 

Alim~ntary canal differs in 1en.gth with la.rvae and imago. The 
midgut is ·rather poorly developed w:ith imago, while it is very Long with 
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larvae. This is c1osely associated with the way of this species life. Imago 
i!! able to accept the moistur1e which is accumulated in 'ingluvius. Larvae 
have well developed labial glands which produce an enormous quantity of 
webs on ·the surface of the products. 

Male and female reproductive system is typical one for this group 
of Lepidoptera. and !they aore not of any anatomic excepti·on. The aspect 
of meroistic ....,.... polytrophic type of ovarlole, that 1is well knowen with the 
maj-orit ·of Lepidoptera, Dy.trisia is described. We have also descl"ibed the 
.process of ovogenesis as well, and the aspect of lateral, medium oviduct 
and acce.sory glands. 
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SOYBEAN SUSSEPTIBILI'fY TO DV1PORTHE PHASEOLORUM V AR. 
CAULIVORA AT DIFFERENT PHENOSTAGES OF DEVELOPMENT 

by 

M. Vidic and s. J asnic 

Faculty of Agriculture, Novi Sad 


Summary 

The succeptibility of soybean to D. phaseolorum var. cau.Uvora at 
different phenostages of development was examined by inoculation, i. e. 
spraying of plants by ascospore suspension. Soybean was succeptible to 
this pathogen from germination to the beginning of plant maturity and 
it showed higher succeptibility after plants reached the generative stage 
of development. According to our results, the highest parcentage of 
infected plants and the most conspicuous symptoms of di<.;ease were 
observed when the inoculation was done from the time of full flowering 
(R2) to the time of grain filling (Rs). First symptoms never occured 
before the beginning of pod setting, disregarding the time of inocu
lation. 

The length of incubation period significantly varied in dependence 
of variety of plant and phenostage in which the inoculation were done. 
If we observe var'li.ety as a factor, we may conclude that the length of 
incubation period was quite proportional to the length of vegetation of 
examined varieties. In early varieties, the shorter period was necces
sary, while in late varieties there was lon~er period of incubation. The 
incubation period significantly dependence on phenostage of soybean 
in which the inoculation was performed. ·The longest incubation period 
was observed when the young plants was inoculated, and it was becoming 
shorter and shorter with prolonging the moment of inoculation. 

In the conditions of inoculation by the method of toothpichs, 
soybean showed a high degree of succeptibility to D. phaseolorum var. 
caulivora at all phenostages of development. Lower succeptibility was 
observed only at the phenostage of first true leaf (V2) and at the be
ginning of yellowing of leaf (R,). 
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CHARACTERISTICS OF SOME BACTERIAL STRAINS ORIGINATING 
FROM SOYBEAN 

by 

M. Arsenije\lic and Dragana Zebeljan 

Fa.cu.Ity of Agriculture, Novi Sad 


.Sum rna ry 

From the leaf and se~ds of soybean there have been isolated 
several bacterial isolates with white colour of colonies. fiv€ of which 
were iQVestiga·ted more in d·etail , oo wit: S-2, S-27, S-28, S-33 and S-35, 

It was observed that they had many common properties. but also 
some different characteristics. All of the five isolates cause necrotic 
changes on the tobacco feaf, but only 2-3 days after the inoculation. 

Beside on soybean, !.hey man:iiest thei.r pathogenic character also 
on inoculated plant,; of bean . and papraka and on the lemon fruits. 
Three of the five investigatE'd one<; (S-27, S-33 and S-35) crearte the 
fluorescent pigment on t~ King's B medium, and tw:o of them (S-3 and 
S-28) have not this property. As regards the decomposition of carbon 
compounds, they show, in addition to similari:ties, also some differences. 

http:bakteri.ia
http:prou6avan.ia
http:Jugos�lavi.ii
http:oarazi.ta
http:bakteri.ia
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Bacteria are rod-shaped. asporogenous and gram-negative. On the 
mesopeptin medium they form two types of round whitish, tiny or 
l{ently undulated edges and bulg.i.ng or flat .profiles. 

They do not create acids fl'lom the maltose, odextrJ.n, starch, esculin 
and dulcite; do not produce H~, nitrites and indole no.r hydrolyze the 
starch; they create NH1, decompose the gelatine (except S-2) and effect. 
peptinization of milk (except S-2). MR and V:p tests are negative. 

On the basis of the pathogenic, mor.phologic, rearing and bioche~ 
mical characteristiCs there 1result.<; that they show greatest s&mila~ri
ties with ·the bacterium Ps. s. pv. syringae van Hall> to whkh they moot 
probably belong. 

http:bulg.i.ng
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POWDERY MILDEWS ON CUCUMBERS IN CROAT IA 

by 

B. Cvjetkovic, LJ. lsakovic and M. Stani§ic 
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Summary 

Up unitil now only causal agent of cucumber powdery mildew re
ported was E. cichoracearum. On th bas.is of our ·investigati.op.s of the 
shape of conidia, mode of germination, and the appearance of fibrozin 
bod1es inSiide them, we have come to suspect that our isolate belongs to 
Sphaerotheca f u liginea. Our assumptli.on was conf'ill'med by the clei3to
theoia and infect~on of dandelion (Taraxacum officienale). In this way, 
Hirata's (1966} theory, that the shape and mode of germination r.:an 
be used to distinguish E. cichor acearum from S. fuliginea, has been 
confi:rmed. 

http:assumptli.on
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PSEUDOMONAS SP., COUSAL AGENT STEM PITH NECROSIS AND 
WILT OF TOMATO 

Preliminary communication 

by 

Mirjana Mijatovic, N. Mariu.kovic, Z. Markovic and Z. Aleksic 

Institute for vegetables »Palanka«, Smederevska Palanka 


Summary 

Some Pseudomonas sp., isolates from naturally infected tomato stem 
caused hypersensitive reactions in the inoculated tobacco leaves and stem 
pith necrosis and w.ilt of the inoculated tomato plants. 

Due to the some microbiological and pathological properties these 
isolates could belong to the species Pseudomonas corruqata whose, pre
sence is not known in Yugoslavia until now. 


