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THE EFFECT OF MINERAL NUTRITION ON THE DAMAGE
DEGREE OF SPRING WHEAT BY LEMA MELANOPUS L.
(COLEOPTERA:CHRYSOMELIDAE)

B. DiMITRIEVIC, M. JELIC AND S. LoMOVI¢

ARI “Serbia”, Center for small grains, Save Kovacevica, 31, YU-34000 Kragujevac

Cereal leaf beetle (Lema melanopus L., Coleoptera, Chrysomelidae) represent the most
important pest of wheat in many countries. Larvae and adults cause damages by the feeding
with leaves. Beside chemical control and the choice of resistant genotypes, and certain cultur-
al practices can be considerably affected on the intensity of the attack and damage degree of
plants. The study were carried out in Center for Small Grains during 1998-1999. The effect of
mineral nutrition on damage degree of spring wheat (7riticum aestivum L. cv. Venera) was
presented in this paper. The experiment consisted of eight treatments of mineral nutrition and
control. The trial was designed as randomized block system with five replication. Damage
degree of plants was recorded at the heading stage according to scale 0-5. Mineral nutrition
had considerably effect on damage degree and grain yield of spring wheat plants. The lowest
damage degree by cereal leaf beetle was found on the control treatment (without added min-
eral fertilizers). The application of N and especially NPK resulted in decreasing of resistance
plants and increasing of the damage degree.
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INTRODUCTION

Small grains represent a special group of plants, which had a great eco-
nomic importance. Their process of production depends on a numerous fac-
tors, among them the pest is place one of the most important. They are
attacking whole plant, from root through stems, leaves, to head and grain,
causing the reduction of grain yield by about 5% (CAMPRAG, 1980).

Cereal leaf beetle (Lema melanopus L., Coleoptera, Chrysomelidae)
represent the most important pest of wheat in many countries of the world.
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Larvae and adults cause damages by the feeding with leaves.

Its appearance is regular, every year and sometime cereal leaf beetle
(CLB) causing important damages in the production, decreasing grain yield
by 30-50%, in extreme years by 80% (TEOFILOVIC, 1969). Beside chemical
control and the choice of resistant genotypes, and certain cultural practices
can be considerably affected on the intensity of the attack and damage
degree of plants.

Earlier study showed that damage degree was the lowest at the optimal
doses of NPK fertilizers as well as elevated amounts of P. At the same time,
the most intensive attack of CLB appearred after application of N fertiliz-
ers (CAMPRAG, 1979; Cirié, 1989; CIRIé ef al., 1993). Application of K had
not coniderably effect on the damage degree by CLB (Simova-TosI¢ et al.,
1992).

The aim of this work was the study of the effect of the mineral nutri-
tion of spring wheat plants on the damage degree by CLB.

MATERIAL AND METHOD

The study was carried out in Center for Small Grains during 1998-
1999. The effect of mineral nutrition on damage degree of spring wheat
(Triticum aestivum L. cv. Venera) was presented in this paper. The experi-
ment consisted of eight treatments of mineral nutrition and control. The trial
was designed as randomized block system with five replications (Table I).

Table I
Amounts of imred nutrients used in the exp. (in kg/ha)

No | Variantsof | Regular fertilization (every year) Periodical fertilization
var. | fertilization - (every fifth year?
nitrogen | phosphorus | potassum | phosphorus | potassium
1 (0] 0 0 0 0 0
2 N 120 0 0 0 0
3 NP;K, 120 0 0 400 500
4 NP,K, 120 0 0 800 500
5 NPK; 120 80 100 0 0
6 NP;K, 120 160 100 0 0
7 NP, 120 0 0 400 0
8 NP, 120 80 0 0 0
9 NK 120 0 100 0 0
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Plot area was 100 m2. Nitrogen fertilizers (N) were applied as calcium-
ammonium-phospate, phosphorus as super-phosphate (P) and potassium
(K) as potassium-chloride (60% K,O). Nitrogen fertilizers were applied
regularly, every year, while P and K fertilizers in certain variants was
applied periodically (whole amounts every fifth year). In one of the treat-
ments was used only N, and in other two treatments P and K was omitted.
Other cultural practices were made by standard methods (JELIE, 1990).

Damage degree of plants was recorded at the heading stage according
to scale 0-5 (STAMENKOVI¢ & PANKOVIE, 1991).

(0) — Immunity (without the trace of damage)

(1) — High resistance (damages in trace upto 5%)

(2) — Middle resistance (damages quite poor 5-20%)

(3) — Mild resistance (damages less than averaged, 20-40%)
(4) — Susceptibility (damages higher than averaged, 40-75%)
(5) — High susceptibility (damages over 75%)

RESULTS AND DISCUSSION

The lowest grain yield was obtained on control. Attack of CLB on the
control was not observed. These plants was getting wooden and rough and
they became very unattractive food for CLB larvae.

Nitrogen nutrition of wheat plants considerably increased grain yield.
However, the attack of CLB was slightly increased. The damages were still
in trace. Complete fertilization (including N, P and K) resulted in more

Table I1
Damage degree of plants caused by attack of CLB

Variants Repetition Average
No of damage
var. | fertiliza- | II 11} v A\ (0-5)
tion
1 [0) 0 0 0 1 0 0.2
2 N 0 2 0 2 1 1.0
3 NP,K, 0 3 5 1 2 2.2
4 NP, 1 4 5 4 2 3.2
5 NP;:K; 1 2 4 4 2 2.6
6 NP;:K; 1 4 5 5 4 3.8
7 NP, 0 1 3 2 3 1.8
8 NP, 0 1 2 4 2 1.8
9 NK 1 1 3 4 1 2.0
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intensive growth and development of wheat plants and increasing of grain
yield. These plants were characterized faster growth and development and
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Fig. 1 Damage degree of plants caused by attack of CLB

higher turgescence in comparison with the control and N variant (Table II;
Fig. 1). Hence, attack of CLB was more intensive with severe damage
degree. From reported reasons, obtained results differ from earlier achieved
ones (CAMPRAG, 1979; CIri¢, 1989). With respect to that plants showed
middle and slightly resistance against the attack of CLB, increasing of grain
yield was below avereged increasing on above-mentioned fertilization vari-
ants.

Plants (NP treatments) were achieved grain yield at the same level as
those (NPK treatments), but their resistance was higher and with slightly
damage degree. Therefore, grain yield of these plants (NP) was higher in
any case, in comparison with other plants (NPK treatments). These plants
(NP) were usually achieved full maturity stage earilier and getting rough.
Hence, attack of CLB was decreased.

The application of NK fertilizers resulted in considerably reduction of
grain yield, compared to NPK and NP variants of fertilization (Table III;
Fig. 2). Thereafter, the attack of CLB was more pronounced compared to
NP variant. It resulted in great damage degree and decreasing of grain yield.
It is well known that plants supplied with potassium are more turgescent
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Table 111
Grain yield of cv. Venera (in kg/ha)
Variants Avera-

No of Repetition ged
var. | fertiliza- grain
tion 1 11 I 10% \ yield

1 O 1.100 | 900 900 900 900 940
2 N 2.000 | 1.800 | 1.500 1.800 | 1.500 | 1.720
3 NP,K, | 2.500 | 2.300 | 2.000 2.000 | 2.200 | 2.200
4 NPK, | 2.700 | 2.200 | 2.200 2400 | 2.040 | 2.308
5 NP;K; | 2400 | 2.500 | 2.200 2400 | 1.800 | 2.260
6 NP:K; | 2.600 | 2.600 | 2.100 2400 | 2.400 | 2.420
7 NP, 2.400 | 2.000 | 2.300 1.900 | 2.300 | 2.180
8 NP, 2.800 | 2.500 | 2.300 2400 | 1.800 | 2.360
9 NK 2.320 | 2.100 | 2.200 1.700 | 1.280 | 1.920
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Fig. 2 Grain yield in (kg/ha) of cv. Venera
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and water content in their cells is high. Therefore, attack of CLB was more
intensive on this treatment.

CONCLUSION

Mineral nutrition had considerably effect on damage degree and grain
yield of spring wheat plants.

The lowest damage degree by cereal leaf beetle was found on the con-
trol treatment (without added mineral fertilizers).

The application of N and especially NPK resulted in decreasing of
resistance plants and increasing of the damage degree. Hence, the plants
were grown at the complete nutrition (with N, P and K) were not achieved
corresponding increasing of grain yield in comparison with N, NP and NK
treatments.
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YTNUAJ MUHEPAITHE NCXPAHE HA CTEIIEH OIITEREBA JAPE
MNIMEHANIE XNUTHOM ITMJABNULIOM

b. umutpriesuh, M. JEnuh u C. JlIomoBuh
N3Bog

KutHa nujaBuna je HajBakKHM]a IUTETOYMHA CTPHHUX KUTA HA HOAPYYjY
Hentpanue CpOuje. PenoBHO ce jaBba, a MOBPEMEHO MPUYMI-ABA U BEJIHKE
ryOuTKe y Mpou3BofmbU. OCUM XEMHJCKUM Cy30UjaleM U U300pOM OTIOPHUX
COpPTH, HEKMM arpOTEXHMYKUM MEpaMa Ce MOXE 3HATHO yTHLATH Ha MHTEH-
3UTET Halajla U CTelNeH omrehema Ousbaka.

HcrpaxuBame je U3BeIeHO Ha CTallMOHAPHOM NO0JbCKOM ornefty LleHTpa 3a
crpHa xuta y Kparyjesuy Tokom 1998/99. roguse. Y pany je npukasaH yTu1aj
MUHEpalHe UCXpaHe Ha cTemeH omrTehewa jape muieHune Benepa oBom
HITETOUYMHOM. Y OrJIefy je mopeq Kontpoie (6e3 hyopema) 610 ocam BapujaH-
TH MUHEpAIHe UCXpaHe pacnopeheHnX Mo cydyajHoM OJIOK CUCTEMY Y NET MOH-
aBIbambA.

OuuraBame crenena omrehewa OMbaka 00aBbEHO je y ha3u Kiacamwa, 1o
ckanu of 0-5.

MusnepanHa ucxpaHa je umana OMTaH yTHLA] Ha CTENEH omrTehema Onba-
Ka mmeHune. HajMawu crenen omrehemwa 3a0eeXeH je KOJ KOHTPOJHUX
Ousbaka, 6es ynorpede Munepantux byopusa. Ilpu ynorpebu N y mncxpanu,
creneH omrehemwa je uMao TpeHy nosehawa. YkibyuuBaweM y ucxpany P u K
byOpuBa, HapouuTo Kajia cy NEpUOAUYHO yNoTpeOsbeHa, 3aApKaBa ce U Jjabe
TpeHf mosehama omrehera. Hajpehu nuTeH3uTeT Halaja KOHCTaTOBAH je KON
BapujanTe NPK byOpema y k0joj je mpuMerseHa nosehana komuduna P-hyopu-
Ba. bubke miueHuIe KOf KOJUX je NPUMEHCHA rOpe HaBefcHa BapHjaHTa
YiCXpaHe, UMalle Cy MHTEH3UBHUJU pacT U pa3Buhe, a caMuM TuM U 00JbY Xabu-
TYC, OlaKJIE IIPOUCTHYE 3aKIby4aK fla Cy OWjIe aTpPAaKTUBHYJE 32 MHTEH3UBHU]JY
Hamaj IocMaTpaHe ITETOYNHE.
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