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POPULATION DENSITY OF PHYTONOMUS VARIABILIS HRBST. AND PHYTODECTA
FORNICATA BRUGG. ON MULTIFOLIOLATE AND TRIFOLIOLATE ALFALFA IN RELATION
TO ANATOMICAL CHARACTERISTICS ON THEIR LEAVES
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ABSTRACT

Two alfalfa cultivars - the multifoliolate “Mnogolistna 1” and the trifoliolate “Europe” were investigated for their
resistance towards two main alfalfa defoliators Phytonomus variabilis Hrbst., 1795 and Phytodecta fornicata Brugg.,
1873. The results of the two year study showed that the population density of both pests was higher in the“Mnogolistna
1” fields. The anatomical study of the leaves showed that multifoliolate alfalfa cultivar has narrower palisade and
spongy parenchyma and thinner leaves and cuticle which make it less resistant to Ph. variabilis and Ph. fornicata.
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PE3IOME

[Ipoyueny ca nomysalMOHHATa IUTBTHOCT ¥ XPAaHUTEIHUTE IPEAIOYNTAHHS Ha MAJIKUAT JIFOLEPHOB JINCTOB XOOOTHHK
(Phytonomus variabilis Hrbst., 1795) u na mronieproBust nucrosn (Phytodecta fornicata Brugg., 1873) kM 1Ba copta
JIIOTIepHA — MHOTOJUCTHUAT “MHoTronucTHa 17 i TprmmctHuAT “EBpona”. J[Be ronuimmHuTe HaOMIONEeHIS TTOKa3BaT Mo-
BHCOKa [ONYJIAl[OHHA IUTBTHOCT 1 Ha JJBaTa HENIPUATEIS IpH copT “MHuoronucTHa 17, Pesyararure oT aHaTOMUYHHTE
[IPOYYBaHHUS Ha JIMCTAaTa MOKa3axa I10-MajKa BUCOYMHA Ha I'bOYECTHS M MAJIMCAaJHUS NapeHXUM, IO-THHKH JHCTHH
TIeTYPH, a CIIO U (HOpMHIpPAHETO Ha TIO-ThHKA KyTHKYJa IpH copTa “MHuoronmctHa 1”7 B cpaBHeHHE ¢ “EBpoma”, koeto
OYEBHIHO 5 TPABH IO-NIPSIIIOYUTAHA OT IPOYUBAHUTE JIUCTOTPU3CIH HEPHSATEIH.

KntoyoBu ymn: XpaHUTENHN NPeANoYnUTaHus, MIOLEPHOB NUCTOB XODOTHWK, MIOLEPHOB INCTOSA, Me30dun, enuaepma, KyTukyna,
BMACHHKM.
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DETAILED ABSTRACT

[IpoyuBaneTo 6ermre mposeaeHo npe3 nepuoga 2006-2007
. B YueOHo OnutHoTo [lone Ha ArpapeH YHHBEpCUTET-
ITnoBnuB, karenpa EnTOMOnorus. bsxa oOcnenBanu
JIBa COpTa JIIOLEPHA: MHOTOJUCTHHUAT — ‘MHOTOJUCTHA
1” u TpumuctHusaT — “EBpoma”. HaOmroneHusita Osixa
MPOBEXKIAaHK B WHTEpBanT OT 7-10 mHM OT MapT Jo
OKTOMBPH,KaT03a0TYUTAHE ILTBTHOCTTAHAHEIPUATEITUTE
Oere M3MON3BAaH METOAA HAa KOCEHE C €HTOMOJOTMYCH
cak. Koncrarupana Oemre pasnnka B IOIMyJallOHHATA
IUTBTHOCT W XPAHUTEIHUTE TPEANOYNTAHUS Ha
OCHOBHHTE JINCTOTPU3EIIA HEMPHUATEIH IO JIIONEpHATA:
MAJIKHSIT JIFOLIEPHOB JIicTOB X000THUK (Ph. variabilis.) u
moniepHoBuAT nuctosn (Ph. fornicata) kpM poyuBaHuTe
coproBe. Hempusitenure 65xa yCTaHOBEHH B IO-BHCOKA
IUTBTHOCT TPH MHOTOJINCTHATA JIOIEPHA, B CPaBHEHUE
¢ TpmincTHaTa. Mopdomoro-aHaTOMIYHHUAT aHATU3 Ha
nucrara Oerie HampaBeH B Karenpa borannmka Ha AY-
[T:10BMB KaTo Oerre N3MoI3BaHa IUTOJIOTMYHATA TEXHUKA
[4]. AnaromuuyHaTa CTPyKTypa Ha JIMCTara Ha JBara
copTa JrorepHa Oemre MpoydeHa ¢ N Ja C€ YCTaHOBH
HelfHaTa poysl BbPXY XPAaHUTEITHHUTE MPEANOYNTAHHS Ha
HenpusATenuTe. bsaxa B3eTH Mpodu OT HATBIHO Pa3BUTH
JIUCTHH TETYpu U (ukcupanu B 75% €THUIIOB aJIKOXOJI.
OT 15X Os1Xa HalIpaBeHH HANIPEUHH MPEPE3N U U3TOTBEHU
TpallHU MHUKpPOCKOIICKM Tipernaparu. l3mepBaHero Ha
BHCOYMHATA Ha CMHUJCPMAJHUTE KJIETKH, Me3oduia,
KyTHKyJaTa ¥ feOeiHaTa Ha JUcTa Oelle W3BBPIICHO
ChC CBETIIMHEH MUKPOCKoII TpH yBenuuenue 100x. berre
OTIpe/iesieH BUAa Ha BIACHHKUTE U TIXHOTO Pa3MOJI0KEHHE
mo jucTtHata metypa. JlaHHuTe Osixa 0OpabOTEeHH TIO
METO/INTE Ha BapHALMOHHATA CTAaTHCTHKA C M3UNCIIIBaHE
Ha CpemHO KBaJpaTHO OTKIOHEHHWe. Pesynrarure
MOKa3axa, 4Yeé MHOTOJHMCTHATA JIIOIEPHA MMa IMO-THHKHU
JIUCTA U TIO-MAJIKO BIIACHHKH, B CPABHEHHUE C TPUIIMCTHATA
Y TOBA € eHAa OT MPUYMHHTE Aa ObJe MO-TPEANOINTaHa
OT JIUCTOTPHU3EIIUTE HenpuaTeny. bemie onpeneneH tTuna
Ha BIIACHHKHTE. Te ca MHOTOKJIETHYHH, HE Pa3KIOHEHU
Y TP JBaTa COpTa B MO-TOISIMO KOJIMYECTBO OT JTOJTHATA
CTpaHa Jia JUCTHUTE METYPH.

INTRODUCTION

Plants and insects have a long time coexisted
relationship. Harmful insects were suppressed by other
insects — predators and parasitoids or by plant defense
mechanisms, to create a balance between the insect pest
population and host and to avoid serious crop losses.
The use of resistant varieties is one of the most effective
tools for reducing insect damage. There are three well
known mechanisms of plant defense to insect damage:
antixenosis, antibiosis and tolerance. Antixenosis is a
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host plant mechanism which includes morphological,
physical or structural qualities that interfere with insect
behavior such as mating, oviposition, and feeding. As
a resistance mechanism, antixenosis acts as structure
barrier which affect the insect behavior in selecting their
hosts [1]. Morphological and anatomical characteristics
of the leaves, like length and thickness of trichomes, the
substances they are secreting, thickness of cuticle, wax
layer, etc. could play decisive role on the preference of
the pest to the specific culture [2].

Alfalfa (Medicago sativa L.) is attacked by a great
number of insect species that cause considerable damage
and reduce forage yield. Alfalfa weevil Phytonomus
variabilis Hrbst. is one of the most important pest that
consumes foliage severely and leaves only leaf veins
unfed [6]. Another serious pest of alfalfa is Phytodecta
fornicata Bruggemann that causes significant crop loss in
the Balkans peninsula [7]. Yildirim et al., (1996) describe
biology and damage of alfalfa leaf beetle Phytodecta
fornicata a serious pest of alfalfa (Medicago sativa L.)
in Erzurum and Erzincan provinces [8]. Phytonomus
variabilis Hrbst. and Phytodecta fornicata Brugg. are
the main alfalfa defoliators in Bulgaria. There is no data
about their density and preference to a new multifoliolate
alfalfa cultivar “Mnogolistna 1” (Medicago sativa L.)
which is the most widely spread multifoliolate alfalfa
cultivar in Bulgaria. In contrast to a trifoliolate alfalfa,
the multifoliolate one has from 5 to 7 leaflets per leaf
and higher content of crude protein [5]. Bingham et al.
[3] found that multifoliolate alfalfa has thinner leaves
than the trifoliolate one and believe that this plays an
important role at the pests feeding behavior. With regard
to this we assessed the morphological and anatomical
characteristics on the leaves of the two alfalfa cultivars
— “Mnogolistna 1” and “Europe” and their role on the
population density and feeding behavior of the main
alfalfa defoliators — Ph. variabilis and Ph. fornicata.

MATERIAL AND METHODS

The study was conducted at the Experimental field of the
Agricultural University - Plovdiv, in the Departments
of Entomology and Crop Science. Two alfalfa cultivars
- the multifoliolate “Mnogolistna 1” and the trifoliolate
“Europe” were investigated. The population density of Ph.
variabilis and Ph. fornicata was determined by collecting
specimens every 7-10 days from March to October by
sweep net. The population density was calculated per
Isquare meter.

The anatomical analyses of the leaves were made in
the Department of Botany by Citological technics [4].
The anatomical structure of the leaves was examined in
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Figure 1. Dynamics of population density per 1 square meter of Phytonomus variabilis Herbst. in multifoliolate and
trifoliolate alfalfa in 2006.
Ourypa 1. luraMuka Ha IOMyTallMOHHATA IUTFTHOCT HAa Phytonomus variabilis Herbst. mpu MHOTONMMCTHA T
TpHIIUCTHA JiforiepHa mpe3 2006 ronuHa.

w

v

number / m?
s NN

o H- o ©- Q- Q- NN SN SN Q- Q Q-
Q Q Q Q Q Q N\) Q Q N N N

date

mmm larvae multifoliolate —— larvae trifoliolate
adults multifoliolate - - - .adults trifoliolate

Figure 2. Dynamics of population density per 1 square meter of Phytodecta fornicata Brugg. in multifoliolate and
trifoliolate alfalfa in 2006.
Owurypa 2. lnHaMuKa Ha TOMyTalfioHHaTa IsTHOCT Ha Phytodecta fornicata Brugg. mpu MmuoTONMMCTHA 1
TPHIIUCTHA JiforiepHa mpe3 2006 ronuHa.

2
w
o

number / m

0 - ; : : e

O O PFIIFIFFEEEEEEXL QPP

SRR GRS $ SIRCIRSRNIRNIRNIRNIN

T RT T NTRT P R QW\Q’5 Q‘bwfi\o‘*\"'fﬁfq‘b‘@'
date

mmmm |arvae multifoliolate —— larvae trifoliolate
adults multifoliolate - - - . adults trifoliolate

Figure 3. Dynamics of population density per 1 square meter of Phytonomus variabilis Herbst. in multifoliolate and
trifoliolate alfalfa in 2007.

@urypa 3. JluHaMuKa Ha MomyNalMoOHHATa MITBTHOCT Ha Phytonomus variabilis Hrbst. mpu MHOTrONMMCTHA N
TpuiIHCcTHA JiroriepHa mpe3 2007 roguna.
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order to establish its role in the pests feeding behavior.
Samples of fully developed leaves of the two alfalfa
cultivars were collected from four fields in the region
of Plovdiv (every field was 0,5 ha). The samples were
preserved in 75% ethyl alcohol. Transverse sections
were mounted in 10% glycerol and the slides were
examined at X100 magnification under light microscope.
The size of the cuticle and epidermal cells, palisade and
spongy parenchyma and the thickness of the leaves were
measured in 30 repetitions. The type of the leaf trichomes
was determined.

RESULTS AND DISCUSSION

In 2006 adults of Ph. variabilis appeared at the end of
May in alfalfa stands and the larvae in mid-June. The
density of the weevil adults and larvae was low, but they
predominated in multifoliolate alfalfa (Fig. 1). Adults of
Ph. fornicata appeared at the end of April and larvae in
the end of May. Both adults and larvae were observed in
higher population density in multifoliolate alfalfa than in
the trifoliolate (Fig. 2).

In 2007 in alfalfa stands first appeared larvae of alfalfa
weevil in the middle of March and then appeared adults
at the end of March. The population density of larvae was
higher in multifoliolate alfalfa than in the trifoliolate one
and exceeded the economy injury level in the middle of
April (Fig. 3). Adults of Ph. fornicata were observed in
the middle of March and larvae in the middle of April. The
population density of adults was higher in multifoliolate
alfalfa and exceeded the economic threshold (Fig. 4).

It was established that the main alfalfa defoliators were
in higher population density in multifoliolate alfalfa
cultivar during both years of study.

In both cultivars the epidermis is composed of a single

layer of epidermal cells with wavy anticlinal walls. The
stomataare ofanomocytictype (Fig.5a,b). The anatomical
study of the leaves showed significant differences in the
size of the palisade and spongy parenchyma and in the
thickness of the leaves, respectively 85um / 54,86pum and
199,33 um for the multifoliolate cultivar “Mnogolistna 1”’
and 105,33um /71,33 um and 218,66um for the trifoliate
cultivar “Europe”(tablel). These results correspond with
the size of the cuticle and the number of the trichomes
as well. Simple, multicellular trichomes, located mainly
on the lower epidermis were observed and their number
is higher on the trifoliate alfalfa leaves. The anatomical
structure of the “Mnogolistna 1” cultivar characterized
by smaller palisade and spongy parenchyma, thinner
leaves and cuticle (Fig.6a, b) and less trichomes makes
it vulnerable to Ph. variabilis and Ph. Fornicate. Our
results confirm previous findings reported by Bingham
etal. [3].

CONCLUSIONS

The “Mnogolistna 1” is the most widely spread cultivar
multifoliolate alfalfa (Medicago sativa L.) in Bulgaria
and this is the first study about feeding behavior of
the two main alfalfa defoliators, Ph. variabilis and Ph.
fornicata. The results obtained in this study showed that
multifoliolate alfalfa is preferred to trifoliolate by Ph.
variabilis and Ph. fornicata. This could be explained
with the differences in the anatomical structure of their
leaves. The anatomical study of the leaves showed that
multifoliolate alfalfa cultivar has narrower palisade
and spongy mesophyll, thinner leaf blades and cuticle
which make it more vulnerable to Ph.variabilis and Ph.
fornicata.
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Figure 4. Dynamics of population density per 1 square meter of Phytodecta fornicata Brugg. in multifoliolate and
trifoliolate alfalfa in 2007.
Ourypa 4. JluHaMuka Ha TOMyJIalioHHaTa IIBTHOCT Ha Phytodecta fornicata Brugg. mpu MHorONMMCTHA 1
TpuiIKcTHA JoniepHa npe3 2007 roguna.
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Figure 5. a Epidermal cells in lower epidermis of the “Mnogolistna 1” cultivar
b Epidermal cells in lower epidermis of the “Europe” cultivar

durypa 5. a EnunepMaliHg KJIETKM Ha JI0IHA enuaepMa Ha copT “Muoromucraa 17
yp p p p

b Enunepmainnm keTky Ha JOMHA enuaepMa Ha copT “EBpona”

Figure 6. a Transverse section of a leaf blade of the “Mnogolistna 17 cultivar
b Transverse section of a leaf blade of the “Europe” cultivar
®durypa 6. a Harpeuen npepes Ha TUCTHA TIETypa IpH copT “MuoromucTra 17

b Hampeuen npepe3 Ha nucTHA nieTypa npu copt “Espoma”
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