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Influência de Três Regimes de Irrigação na Reprodução do Ácaro Vermelho 
Panonvchus ulini Koch e em Características Bioquímicas das Folhas de 

Macieiras Cultivadas em Pote 

RESUMO - A fecundidade de Panonvdius ulini Koch foi observada sobre 
macieira cv. Granny Smith. enxertada sobre dois porta-enxertos (MM 106 e M 
26) e três regirnes de irrigação. O estresse hídrico sobre M 26 reduziu em 
(}uatl'o vezes a fecundidade de P. ulini mas não ocorreu o mesmo sobre MM 
106. 1)e maneira geral, pode-se considerar que a fecundidade dos ácaros 
apresentou correlação com o regime de irrigação aplicado às macieiras em 
ambos porta-enxertos. As folhas de MM 106 foram mais ricas em minerais do 
que as M 26, esta relação poderia explicar a maior ovipOsiÇão no primeiro 
porta-enxerto. Entretanto. não houve relação significativa entre a fecundação 
de ácaros e o teor de minerais e phloridzine sobre as folhas das macieiras. 

PALAVRAS-CHAVE: Acari, Tetranychidae, biologia, estresse de água. 
macieira. 

ABSTRACT - The fecundity of Panonvc'hus ulini Koch was studicd on apple 
cv. Granny Smith with two apple rooislocks. MM 106 and M 26, and three 
differcnt irrigation regi mes. Water strcss on M 26 causcd a four fold reduction 
in the fecundity of R ulini but not on MM 106. Despite great variations mite 
fecundity was related to water regime appiicd to the trees with hoth rootstocks. 
Leaves of MM 106 were richer in mineraIs than M 26 and this may expiam 
whv oviposition leveIs were generally higher on Lhe t)rmer. However no sig-
niflcant relationships were found hclween mite fecundity and leaf conteni of 
the niain mineraIs or phloridzin. 
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Nutrition is lhe principal factor in the 	fluences female fecundity (Lees 1953). 

	

natural decline of Panonvchus u!,ni (Acari: 	Chaboussou (1969) reportcd ihat changes in 

	

Tetranychidae) populations in late surnmcr 	plant biochemistry induced hy pesticidcs can 

	

(Cutright 1951) and food quality actually in- 	cause mite outhreaks. Hare ei al. (1989) 
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found lhat I'a,wnvc/i,js citri (McGre(,or) 
populations are not influenced by irrigation 
while other authors havc discovered nega-
tive correlations between m ite dcvclopment 
and lhe intensity of water stress appiied Lo 
lhe hosi piant (Fccse & Wildc 1977. KaLtes 
& Teetes 1978, 01 er ai. 1989). Youneman 
et ai. (1988) showed (hal Telranvc/'us 
j'acifieus MeGregor deposited significantly 
more cggs on trees under a variable water 
stress than under eonLinuous water stress. 
Wiih Red Dclicious grafted to MM 104 
Specht 1965) ohtained six Limes more filIes 
and eggs of P ulmi when trees were grmvn 
011 soils with a fieid capacity of 281/ than on 
soils with a field capacity of 404 Staiihli 
(1982) ohscrved that girdling 011 apple Lrec 
stems had a negative efTcct ou P ulmi devei-
opinem. 

The purpose of this study was to vcrify 
lhe iniluence of \valer stress ou mite fèeun-
dity Ou apple (Ices. This study was completed 
hv analyses of leal minerais and phloridzin 
contem Lo determine if some hiochernical 
changes couid he eventuaiiy assoeiatcd with 
changes iii lhe response oí ulite popuiations.  

pots regularly and adding water when neces-
sarv. 

A1Ler Lwo weeks of tree conditioning Iwo 
young, mated female P a/mi were placed ou 
each of four leaves per plant. They were col-
lected from laboratory reari ngs mai ntained 
on leaf disks kept on nloist COtion at 21 ± 
1°C and 60 ± 10% RI-! (Monteiro 1991) and 
using a ulite population from anornamental 
apple tree. Maias sp. The mies were isolated 
hy a Iayer of Vaseline petroleum jeilv applied 
lo lhe leal' petiole. AfLer lhe seventh day, lhe 
leaves were colicetecl and lhe eggs counted. 

Leaf base potential was measured with a 
pressure chamber. according to the nicthocls 
ofSchoiander ei ai. (1965) and Royer (1969) 
on Luiy 25. a day hefore mites were placed 
Ou lhe trees. and Augusi 1 I.eaf analyses 
for mineral ConLents foilowed Martins-Prc'eI 
ei ai. (1984). Phloriclzin exLraclion followed 
Bastide (1983) with rilodilicaLion for apple 
trees bv J.J. Maeheix (personai communica-
tion ) and ils dosage Nvas made with a 
spectronictcr at 283 um. Data were analysed 
foiiowing lhe general linear inodei (GLM) 
procedures aí SAS (SAS Inslitute). 

Material and Methods 

Two-vear old Granny Smith apple trees 
graftecl on Maliin 26 and 'Mailing-Merton 
106 rootstocks were planted in conlainers 
having 40kg ofsoii (ea.32 liters). They were 
kepi for three months with normal irligahion 
to aliow sufI'icient root development. Thcn 
tliev were randonily placed iti a screenhouse 
whose top was lined with a clearplastic sheet. 
The l)ots were covered with hlack 
polycthyleiie plLstic and three water re.gimes. 
iow. mediuni (fiel(i capacity = 2/3 maximum 
retent ive capacity) and high (maximum re-
tentive capacity) were appiicd to lhe trees on 
lhe Iwo rootsLocks, with live replications. The 
wiiting potui aí sunflowers and tield capac-
ity were used to determine lhe initiai water 
adjustment: 1.5, 4.1 and 6.5 1 per trcc for 
cach (reatment, respectively. These water 
volumes were kepL constant by weighting lhe 

Results and Discussion 

The day before lhe ulites were placed 011 

lhe plants, lhe base potential for each water 
regine was proportional to the initial water 
adjustments (Fig. 1). The average Icaf teu-
Sbus (± 2 SE) for rootslocks M 26 and MM 
106 were very dose (o lhe low regime -8.96 
± 0.5 and -8.82 ± 1.6 hars respecuivciv) and 
diflrcd by about -0.8 hars with lhe medium 
regime (-5.56 ± 0.5 and -6.36 ± 1.5 hars). lii 
lhe high regime thcy fel! to -4.1 ± 0.4 and - 
4.36 ± 0.6 hars. 

The base poLemial increased iii ali treat-
ments over Lime. except for taotstock M 26 
i n lhe medi tu m regi nie. lii lhe iast nieasure-
ment leaf Lensions for rootsiocks M 26 and 
MM 106 were iower than -22 hars in lhe iow 
regime: -5.76 ± 0.7 and -.16 ± 0.7 hars re-
spectuvely iii lhe mediuuuu and -3.84 ± 0.3 and 
-4.18 ± 0.2 bars for lhe iuigher irrigaLion rate. 
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The increase in tension values from thc mi-

tial measuremenis sugge.sts that water re-
gimes did not completely compensate for 
daily evapotranspiration (Waring & Cleary 
1967). 

Ou M 26 rootstock thc average lècundity 
of P. ulmi íemaies with Iow and mcdiurn treat-
nients was 2.9 ± 1.8 and 12.7 ± 3 eggs per  

relationship between fccundity and water 
dose. Statistical analyses showed that curves 
(Fig. 2) could correctly FiL the results with 
the general forni: y = a + hx + cx: with x = 
dose of water. For M 26: a = 9.98 ± 2.22: h = 
-1.11 ±0.27c=-9.54±3.66: (SE) p<O.Ol; 
r = 0.3: df= 2,59. For MM 106: a= 2.83 ± 
2.77: b = -0.48 ± 0.34: e = -10.86 ± 4.58 
(SE) p <0.05: r2 = 0.1: df= 2.59. 

The evolution of P o/mi populat?ons ou 
apple foliage depends ou changes in the com- 

Figure 1. Leaf water potenlial of poued 
apple trees cv (iranny Smith ou two rool-
stocks and with three irrigation Ireatments 
in a scrccnhc'usc. 
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Figure 2. Effccts ofthree irrigation trcat-
ments ou Lhe fecunditv of Panonvehus ulmi 

(Kocli) (cggs/fcniale in Neven days) Ou tW() 
rootstocks (dots and continuous une = MM 
106, empty squares and interrupted Une = M 
26). 
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lemale (Fig. 2). Besides P a/mi produced eggs 
ou onlv haif of Lhe Icaves iri the Iow water 
regime and on ali of iliem in the medium. 
Thcse results are similar to those of Spechi 
(1965). who ohtained six tinles more eggs 
on irrigated vs non-irrigated apple trees. On 
the contrary no signi ficam di ITerenccs in fe-
cundity were observcd hetwecn the low and 
mediuin Nvater rcQinles on MM 106. Similar 
resulis were ohtaincd for P. citri on Cii rus 

.sinensLv (L.) by Hare ei W. (1989). 
For hoth rootstocks, fccundity in the high 

water regime was about eiglu cggs/feinale 
significanhly l()wer than that observcd with 
normal irrigation. Considering the ti-irce ir-
rigation trealmeflis, there was a significam  

position of leaves (mineraIs, aminoacids and 
sugars) and eventually ou the concentration 
of phcnolic compounds which are mainly 
represented hy phloridzin in apple leaves 
(Bielak & Dabrowski 1985). We must also 
think oF the planes Lurgor. as mites with their 
Liii n i n(cgument have high rcquirements for 
water. The irrigation regime applicd to thc 
trees affects siniultancously ali thesc factors. 
So thc analysis of Lhe phicnomena may he 
iather difTicult. 

A positive correlation between leaf min-
eral conceniration and niitc fecundity has 
heen ohserved (Rodriguez 1958. Chabousson 
1969. Storms 1969, Suski & Badowska 
1975). in our experi ment trees graftcd to MM 



Table 1. PhloridLin concentration in the 
apple leave..s cv. Granny Srnith on Iwo root-
stocks with three irrigation Ireatments under 
a screcnhouse (gJlO() g dry weighl). 

Irngation 
Lreatrnent 

In 
M 26 

rootstocks 
MM 106 

Low 3.63 3.78 
Medium 3.49 3.09 
iIigh 3.83 3.86 

Average 3.65 3.58 
S.D. 0.14 0.34 

106 roolstock had generaily highcr N. P K. 
and Ca leveis than Lhosc on M 26 (Table 1). 
Mite fecundity on the former was cqual or 
superior to that on the latter. We ohserved 
also that K and P leveis were lower in the 
iow water regime in both rootstocks. This can 
he related to lower availability of thcse ele-
ments in the soil under dry conditions or to a 
lesser absorption. However there was no sig- 

Monteiro & Faue/ 

nifjcant correlation hetween fecundity and 
mineral leveis, both hetween and within root-
stocks. In the fieid Monteiro (1991) coukl 
not demonstrate any intlucnce betwecn leaf 
mineral concentration and mite fecundity. 

Higher leaf conteni of N. P and K are 
normally associated with a greater richness 
in aminoacids or proteins and sugars. In-
creasing water stress lowers leaf water con-
tent and induces an enrichment with simple 
carhohydrates, and in particular sorbitol in 
apple leaves (Fanjul & Roshcr 1984. Jones 
ei ai. 1985. Wang & Stutte 1992). Proline 
and othcr aminoacids also frequently accu-
mulate while protcin synthesis is reducecl 
(Hsiao 1973). So with Lhe lower irrigation 
rate we can expect higher concentration of 
Lhese nutrients counterhalanced however by 
water deflcit. In fact average and maximum 
fecundiLies on both rootstocks were aL best 
equal and generally inferior to thosc of the 
controls. Low mite fecundity on trees grafted 
to M 26 indicatcs that turgor is certainly more 
important Lhan nutrients enrichment. The 
greater egg production with MM 106 in Lhese 
conditions may be relaLcd to the higher vigor 

Table 2. Chemical analysis of Granny Sinith apple trees on Lwo rooLstocks and with three 
irrigation Lreatmcnts. 

Elcments 

High 

M 26 

Medium 

In 

Low 

rootstocks 

High 

MM 106 

Medium Low 

Kjedldahl Nirr. 1.97 1.54 1.57 1.67 1.87 1.72 
Phosphorus 0.40 0.28 0.20 0.55 0.67 0.33 
Potassium 1.90 1.98 1.63 2.15 2.12 1.76 
Calcium 1.65 1.71 1.75 2.23 1.69 1.82 
Magnesium 0.25 0.30 0.30 0.16 0.16 0.22 
Boroa 37.00 33.00 29.00 38.00 44.00 31.00 
Iron 103.00 97.00 98.00 128.00 99.00 93.00 
Manganese 51.00 65.00 64.00 38.00 37.00 48.00 
Organic suhst. 91.58 91.46 91.85 89.84 90.96 91.55 
Rawashes 8.42 8.54 8.15 10.16 9.04 8.45 

UniLs of the analyscd elements: N. P, K. Ca. Mg, organic substance and raw ashes in g of the 
eiemcntJIOO g ofdry substance; B. Fe and Mn in mg/kg of dry leaves. 
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of Lhis roctstock. A belter resistance [o 
drought was noted hy Denardi (1986) when 
plants were grafted to more vigourous root-
stocks. In Lhe present study this could mirti-
mi/e Lhe difficulties for Lhe mites to fecd. 

On the other hand. an  cnhancerncnt of  
phenolics prodtiction is a COlTlrflOfl reaction 
of thc plant to Lhe altcrations of its envirori-
rnent (Glas 1973). Abdallah (1985) observed 
increases in phenols in cotton suffcring from 
a water deficit. Dabrowski & Bielak (1978) 
found that phloridzin leveis and mite fecun-
dity were negatively correlated. We can im-
agine that Lhe higher contcnt of phenolic 
cornpounds for the nulI dose may play a role. 
But as Lhe leveis did not differ signillcantly 
between M 26 and MM 106 while fecundities 
are quite diflrent we can again acccpt that 
leaf water deiieit had a greater effcct with 
the former. 

\Ve lack information about what happens 
when plants are overwatered. Perhaps there 
is a dilution of the nutrients available to the 
females as occurs in Lhe fruit Ccniagref 
1983) hut we observed also (hat this [real-
mcm lcd to highcr leveis of phloridzin (Ta-
hle 2). Tis suggests that too much as well 
as too little water caused stress and stimu-
latcd Lhe production of phenolic compounds. 
As mite fecundity decreased in comparison 
to contrc'l trees we can think of a negative 
correlat:on hctween mitc fecundity and 
phloridzn contem of Lhe leaf as indicated by 
Dabrowski & Bielak (1978). Howevcr it was 
not statistically significant here and we must 
also consider Lhe possible effect of simulta-
neous changes occuiring in Lhe concentra-
tions of Lhe other nutrients. 

This experimcnt confirms [hill apple trees 
suffcring from a water stress have mite num-
bers but it is clear that rootstock is an impor-
tant factor in mite population dynamics. 
Monteiro & Fauvei (1993) carne to a similar 
conclusion in Lhe ficld. The mcchanisms in-
volved appcar complex hut water status of 
Lhe leaf seems importam. li is difficult to as-
certain Lhe effects of phcnolic concentrations 
on mite fccundity. Working with i uriicae 
reared on micro-propagatcd apple trees rc- 

ceiving di fferent leveis of the macronutrients 
NPK Wcrmelinger e! ai. ( 1991 ) concluded 
similarly that "... it is not possible (...) [o pin-
point a singie factor as Lhe mie cause con-
trolling Lhe devcloprncnt of spider-mite 
1)0pulati01S. In fact. Lhe balance hctween Lhe 
adversc effects of phcnolic compounds and 
Lhe beneficial effects of aminoacids and car-
hohydratcs is suggestcd as Lhe determining 
factor in Lhe performancc of a population.' 

In Lhe presem state of knowledgc wc can-
not generalize thcsc results to other mite spe-
cics as the effect of water stress 00 P. ,il,ni 
seems di lTerent from that on Olionvchus 
praleflsi.V (Banks) (Fccse & Wildc 1977. 
Kattes & Teetes 1978. Chandler ei ai. 1979). 
Terranvchus cinnabarinus (Boisduval) 
(Chandler ei ai. 1979). T. paci/icus 
(Youngman eI ai. 1988). and T. uriicae 
(Ferree & Hall 1980). 
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