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Abstract : Tobacco caterpillar ( Spodoptera litura (Fabricius)) and orienta tobacco budaorm ( Helicoverpa assulta (Quenée) ) are
important insect pegson tobacoo which caus ng serious damege by defoliation. The niches and relationships of the two specieswere
dudied in this pgoer. The results indicated that the atid niche breadth v ue and gatid niche overlgp vdue o S. litura were
higher than that of H. assulta, the gaid niche Smilarity between them was 0. 0973. The tenpora niche breadth values and
termpora niche overlgp vduesd S. litura and of H. assulta were very smilar , and the tenpora niche gmilarity between themwas
0.9485. The coexigence ratiosof S. litura and H. assulta on upper leaves, mdleaves and undernesth leaves of tobacoo plants
wereonly 6. 11 %, 3.23 % and 0. 51 %, regectivdy. The results may sugged that the conpetition between S. litura and H.

assulta is extremely inprobable. The two gpecies can occur and damege on the same tobacco plant a the same time because they
incline to choose dfferent atid vertica resources.
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Sgregation by habitat is a common means by which eologically dmilar species partition resources” . Gonpetition
occurs when these gecies occupy the same resources. (onpetition is usudly classfied as ether exploitative or
interference' . Intergpecific competition can influence habitat utilization and a superior gpecies may exclude an irferior one
from parts of its fundamental niche or, in extreme cases, meke it g extinct’®* . Hutchinon provided the valuable
diginction between the fundamenta niche , which is the range of theoretical posshilities, and the redized niche that part
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which is actudly occupied , gven interactionswith other goecies such as oorrpetition[S] . In elogca sysgem, the different
gecies have different feeding behaviours, environmental reguirements and choice and utilization of reurces, these
differences play an importart role in niche segregation’® **' .

Tobacoo caterpillar ( Spodoptera litura (Fabricius)) and oriental tobacco budnorm ( Hdicoverpa assulta ( Quenée) )
are inportant insect pests on tobacco. The biology and ecology of the two pecies had been extensively researched ™™ |
However , in these sudies, entonolog s used to only take one of them as the object of gudy , and they didn t probe into
the eologca relaionshipsdf them, such asthe gatid vertical digribution pattern of them and if they will compete againg
each other for occupying Patia vertical reurces and © on, which, ® far, were nct regarged by entonologi gs.
Therdfore , we combined S. litura with H. assulta and regarded them as an entity in our sudy , noreover , we carried out
this sudy to undergand the emologica reationships of S. litura and H. assulta on tobacco plants and the results of our
research will provide scientific bad sfor the nonitoring and controlling of the two gecies.

1 Material and methods
1.1 Sudy Stes

This gudy was conducted in the tobacoo fidld a the experimenta farm of Nanxiong Research Ingitute of Tobacoo ,
Nanxiong , Quangdong Province.

1.2 Tobacoo Variety

Nicotiana 9. 9601 variety was planted on 16 February in 2005 and the dendty was about 1100 plants per 667 nf.
1.3 Invedigdation

Invedigation was conducted from 14 April to 3 June in 2005 a Nanxiong. 180 plants of tobacco were sanpled every
time in tobacoo field by* checkerboard nodel” and invedigated 1 time every 4 days. Satia vertical reurces in tobacoo
plants were divided into three grades containing upper leaves, midleaves and underneath leaves. Tenpord reurces were
divided by sanpling and invedigetion times. The number of S. litura and H. assulta larvae in various postions were
recorded every time.

1.4 Saidica Andyses

In order to mader the population dynamicsdf S. litura and of H. assulta, the number of S. litura anddf H. assulta
per 180 tobacoo plants were anayzed from 14 April to 3 June in 2005, repectively. To search for the ecological
relaionship of S. litura and H. assulta, the niche of the two oecies were conmpared.

Niche breacth was calculated by B = 1{ by pﬂ " In thisformua, B is niche breadth of spedies, S is the

number of reurce grades and P, isthe ratio o i” grade reurce used by geciesin totd reurces. Niche overlap was

measured by L;; = Z pnpn (Bi) , where L; is the niche overlap index value which* j” gecies is overlgpped by* i”
h

gecies, Py and P, are the ratios of* h” grade rewurce used by i” pecies and by" j” eciesin totd resurces,
repectively and B, is the niche breadth of“ i” secies” . The smilarity of niche was calculated by C; = 1 -

1/2 Z| Pn - Pjh| , Wwhere C; isthe dmilarity of niched* i” geciesand® j” geciesand P, and P, are the same as
he

above'™ . Temrpord and oatia two-dimensonad niches were measured by May provided“ multicimensona niche
modds’ 1.
2 Results
2.1 Population Dynamicsd S. litura and H. assulta

The results showed that the dendtiesdf S. litura were aways lower before 29 April , but higher from 29 April to 24
May , while lower again from 24 May to 3 June conpared to thet of H. assulta. Except for from 24 April to 29 April and
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from 19 May to 29 May in 2005, the tendency of population
dynamics of the two goecies was honogenous(Fg. 1) .
2.2 Nichesd S. litura and H. assulta

The atial niche breadth vaue and atia niche overlagp
vaue of S. litura were higher than that of H. assulta, and
the gatial niche smilarity between the two ecies was
0.0973. The reaults reved that the active soope of S. litura
was larger than that of H. assulta, and the vertica
digribution of the two Ppecies on Patia redurces was
sgnificantly different. The tempora niche breadth value and
termpora niche overlgp vaue of S. litura was very smilar to that of H. assulta, and the termpora niche smilarity between
them was 0. 9485. The results sugged that S. litura and H. assulta may occur and damege in tobacoo fields a the same
time.
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-—-—
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Hoe.1 Rpuation dynemicsa S. litura and H. assulta on tobacco

Tenpora and atid two-dimensonal niche breadth of S. litura has a rdatively higher value than that of H. assulta,
and the two ecies have conparatively low vaues in the two-dimendona niche overlgp and the two-dimendona niche
dmilarity (Table 1) . These results denongtrated that there was an extremely little probability of the two species occurring
and damaging on the same postion of tobacoo plants a the same time.

Table 1l Nichesd S. lituraand H. assulta on tobacco

ftems Niche breadth Niche overlgp Niche smilarity
S. litura H. assulta S. litura H. assulta S. litura H. assulta

Satid niche
S. litura 0. 4636 — 1 0. 0228 1 0.0973
H. assulta — 0.3613 0. 0292 1 0.0973 1
Terrpord niche
S. litura 0. 7016 — 1 0.0785 1 0. 9485
H. assulta — 0. 7622 0.0722 1 0. 9485 1
Two-dmendond niche
S. litura 0. 3253 — 1 0.0785 1 0.0923
H. assulta — 0.2754 0. 0021 1 0.0923 1

2.3 The damegedf S. litura and H. assulta on tobacoo plants

The nog number of S. litura larvae occurred on underneath leaves, whereas H. assulta larvee prder to damege
upper leaves of tobacoo plants and the coexi gence ratios of the two gecies on upper leaves, midleaves and undernesth
leaves of tobacco plants were only 6. 11 %, 3. 23 % and 0. 51 %, regectively (Fig. 2) .
3 Discussion

The results of our invegigation in tobacoo fidds reved that S. litura preer to damage tobacoo underneath leaves,
while H. assulta prefer to concentrate on upper leaves. In early groath period , from 14 April to 29 April , the number of
H. assulta was found to be superior to that of S. litura , but the number of S. litura was higher than that of H. assulta in
midd e growth period , from 29 April to May 24. However , in later growth period , from 29 May to 3 June, S. litura
revedled lower dendties conpared to H. assulta again. The tobacco underneath |eaves began to be regped on 16 May , then
underneath |eaves were regped on 24 May , 29 May and 1 Junne, regectively. Gonsequently , we may sugges that H.
assulta may adgpt for a lower tenperature environment than S. litura in early ring, but the reproduction of the
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population of S. litura wasfader than that of H. assulta. The 100
underneath leaves of tobacoo plants were regped which could p
dfect on S. litura, o the population of S. litura decreased
as underneath leaves of tobacoo plants were regped , but H.
assulta wasn' t dfected by the regping of tobacco underneath
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leaves because they live in upper leaves of tobacoo plants. '8 i al Dzl Ui
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ocommunity. Although biologgs have quedioned such an ’

Tobacco I(;riental tobacco| Existence| Coexistence

goproach, describing patterns of coexigence of  ecies caterpiilar budworm alone
traditionally assumes that each ecies is adgpted to exploit a

unique niche-shady or sunny , wet or dry , etc. , thus alowing Fig:2  The ceegecl S, fitura and . assuta on tobecco plarts
ooexigence. Niche differentiation occurs aong severd

dimendonsto facilitate coexigence. Under the premise of mdimensond hyper-wolume, niche differentiation (and
resource-use overlgp) is generdly corrplementary ; when secies are smilar on 1 dimendon, they differ on another.
However , infact , those gpecies which live in the same emlogica atia resource often corflict for occupying nore food
reource, epecidly in dort of food reource. For insect pess on crops, the damage of crops may reduce when
conpetitions exig between two gecies of insect pegs, because one of them may exclude the other one. For exanple, Luw
e a'”. provided H. assulta and H. armigera couldn’ t live in the same tobacco plants at the same time because they
locate amilar gatid niches, and the intense conpetition occurred between them for occupying oatid vertical resources,
thus the same tobacco plant may not be damaged by the two goecies at the same time, which will decrease the damege
degree of tobacco. In order to define the rdationships of S. litura and H. assulta and attes to whether conpetitions
occurred between the two goecies, niche relaionships and the damage of them on tobacoo plants were further researched.
The results showed that the gatid niche smilarity between S. litura and H. assulta was far lower than the tenpora
niche dmilarity between them, and the coexigence ratios of them on the same postion of tobacco plants reveded an
extremdy little value. These results suggest that the competition between S. litura and H. assulta is inprobable , and
they can occur and damage on the same tobacco plant a the same time because they incline to choose different gatia
vertica reources. From these conclusons, we may sugges that the damage of tobacco may be nore serious when the two
goecies occur together on tobacoo. Consequently , the population dynamics of the two ecies should be nmonitored and they
should be regarded as the targets of controlling in tobacoo fields, synchronoudy.
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