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ABSTRACT

The major challenge in producing good quality lettuce in the semiarid region is the climatic factors such as high
temperature, high luminosity and low air relative humiditigich afect the quality characteristics of leafy vegetables.
Thus, the objective of this study was to evaluate the quality of lettuce cultivars of Crisphead (AAgedieaand
Taina), Mimosa (Mila, Mimosa and Lavinia), Green-leaf (Scavleta, Isabella andanda) and Loose-leaf (Elisa and
Regiane) in four seasons: summer (12/21/2012), autumn (3/21/2013), winter (06/21/2013) and spring (09/23/2013) in the
conditions of Mossoro, Rio Grande do Norte state. The experimental design was a complete randomized block with four
replicationsThe following characteristics were quantified: pH, titratable agiddjuble solids (SS) and total soluble
sugars. The quality of the lettuce was influenced by the cultivar and environmental conditions. Lower titratable acidity
was recorded for Green-leaf and Loose-leaf groups in the summer and for Crisphead groups in the autumn. The highest
content of soluble solids were achieved in autumn for cultMara,Vanda, Isabela, Elisa and Regiane; to Lavinia,
Angelina,Amelia andTaing, and summer and autumn stood out from the other growing seasons for this trait. Cultivars
ScarletAngelina anddmelia had higher levels of total soluble sugars in the summer; Mila and Lavinia in spring; Elisa
and Regiane in winter aff@dind in spring.
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RESUMO

Desempenho qualitativo de cultivares de alface em quatro épocas do ano
em Mossoro, Rio Grande do Norte

A grande dificuldade para a producédo de alface de qualidade na regido semiarida se deve aos fatores climaticos,
como temperatura elevada, alta luminosidade e baixa umidade relatiygumaietam as caracteristicas de qualidade
das hortalicas folhosas. Diante disso, o objetivo da pesquisa foi avaliar a qualidade de cultivares de alface dos grupos
Americana (Angelindmélia eTaina), Mimosa (Mila, Mimosa e Lavinia), Crespa (Scavleta, Isabella ¥anda) e Lisa
(Elisa e Regiane) em quatro épocas do ano: verao (21/12/2012), outono (21/03/2013), inverno (21/06/2013) e primavera
(23/09/2013) nas condicdes de Mossord, RN. O delineamento experimental adotado foi o de blocos casualizados comple-
tos com quatro repeticdes. Foram quantificadas as caracteristicas: pH, acidez titulavel, sélidos sollveis (SS) e aclcares
sollveis totaisA qualidade da alface foi influenciada pela cultivar e condicdes ambientais. Os grupos Crespa e Lisa
registraram menor acidez titulavel no verao Amgricanas no outono. Os maiores teores de SS foram obtidos no
outono para as cultivar¥sra,Vanda, Isabela, Elisa e Regiane; para Lavimgelina,Amélia eTaina, o verao e outono
se destacaram das demais épocas de cultivo, para esta caractssistiltavares Scarlefngelina eAmélia apresen-
taram maior teor de aclcares sollUveis totais no verdo, Mila e Lavinia na primavera, Elisa e Regiane ndaiv&me e
primavera.

Palavras-chavelLactuca sativa..; qualidade; fatores climaticos.
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844 Otaciana Maria dos Prazeres da Séval.

INTRODUCTION do Semi-Arido (UFERSA), in Mossord, Rio Grande do
. Norte state, which is located at 5°12'27"S, 37°19'058W
The demand and consumption of vegetables, amo

. . . m above sea levehccording toThornthwaite, the
them lettuce, has increased in the last years. This is n?t . Lo . . i
C ][mate in the region is semi-arid and according to Képpen,

only because of population growth, but also because fAle climate is BSwh’, dry and very hot, with the following

the change in eating hab:cording to Silvaet al (201L), climatic seasons: a dry season, which usually goes from
t the end of the last decade, food quality was regard Jn ' . '
a ’ JGne to January and a rainy season from February to May

as food and nutritional safety fact@nd this quality is . o

not related onlv to the food broduction in suffici m}NIth an average annual temperature of 27.4 °C, average
ot related only to the food productio sutiicie irregular annual rainfall of 673 mm and relative humidity of

amount, but also to promote the health of those who cogs 50 (~41mo Filhet al, 1991). The soil of the experi-

sume it. Lettuce is a very perishable leafy vegetable, asrr%tental area is classified as ReeHuw EutrophicAbrupt

has high water content and large leaf area (Sattal

. Argisol, loamy-sand texture (Embrapa, 2013).
2001). The senescence process in leafy vegetables occu he treatments consisted of 12 lettuce cultivars of the

mainly due to Waterdeflqt, from thg rapid Water losdIeN following groups: Crisphead (Angelinsmelia andTaina),
et al, 1981) and the action of various catalytic enzyme .
reen-leaf (Scarlel/era, Isabella antanda), Mimosa

(Santoset al, 2001), that is, the main cause of loss Mila, Mimosa and Lavinia), and Loose-leaf (Elisa and

quality of this vegetable is endogenous, although so giane), which were evaluated in complete randomized
external factors such as temperature, relative humidity apd oy des,ign with four replications

tzhoeofresencel of d]:;sea;steh-causn:_? orfganlsms (Rel_sen ®The four experiments were carried out from November/
) may also affect the quality of commercia IZe(}012 to September/ 2013, beginning with the production

letuces. of seedlings in expanded polystyrene trays of 200 cells
According tovieira & Cury (1997), the alrtemperature_l_he seedlings were transplanted when they presented

's the climatic element that influences physiological pr our to six true leaves. The transplantings were performed

cesses of lettuce plants the most by accelerating O the beginning of each weather statiof:stason -

slrovv\ctrLg dnodwn th”et ¢Etabollc rfelatt:ttlons, dlltri\e/ctrly a;fecim(%ummer (12/21to 3/2F), 2 season —autumn (3/2tb 6/
? (ih ivir qnun? r)1/t Ie u:deit? ne lﬁﬁ Chut rr? srata:a © 1%, 39season - winter (6/21o0 09/2%) and 4 season —
o the environmental conditions of high te peaueS&Sring(Q/ZB’tolZ/ZI‘).

. . . S
well as the use of practices aimed at reducing the thermgl To evaluate the weatheffeft, a micrometeorological

gffect '_“ay contnb_ute o the increase in the crop ylelqOWerwas setin the experimental area. The sensors were
improving the quality of the product (Cavalcante, 2008)'onnected to an automatic data collection system
Besides that, other climatic factor affecting the quality O(efnabling to measure air temperature at 50 cm from the
the lettuce is the length, quality and intensity of lighty ¢, .o (>c) and relative humidity (%), rainfall (mm) and
which modifies quality characteristics such as ¢d&af IPbaI solar radiation (W ) which were stored in a

thickness, size, soluble solids, vitamin C and the mass%ampbell Scientifique dataloggenodel CR 1000, with

fruits and vegetables (Chitarra & Chitarra, 2005). ddalta collected every 5 seconds and stored every 20
e

Post-harvest quality of vegetable crops is evaluat iinutes. The datalogger was programmed to provide

mainly by the soluble solids, total titratable acidity anccliaily average of data already cited during the experi-

pH (Chitarra & Chitarra, 2005). Studies that evaluate these : . . -
mental period. The daily maximum, minimum and average

characteristics in lettuce cultivars, especially in different . : -
A ) values of air temperature, relative humidity and solar

growing seasons (Resende, 2004; Zetad, 2002; Ohse L . o .
radiation (Figure 1) were quantified over the experiments,

etal, 2001; Silveet al, 2011) are scarce and the mportanchcept the rainfall values due to lack of rain in the expe-

of this work is because it clarifies the qualitative behavior .
flott i hen th tivation i ied t_nmental periods.
O. etuce cu |yars when the cuftivation 1s carmied outin - o plots were formed by beds of 0.20 m of height,
different growing seasons. S . e
Thus. the obiective of this study was to evaluat th1.20 m in width and 1.85 m in length, with five rows of
us, tn€ objective ot this study was 1o evaiuate e, spaced by 0.20 m between rows and by 0.20 m

quality of lettuce cultivars of the following groups: Green-EetWeen plants. The useful area of each plot was
leat, Crlsphead, M|_mosa and Loosg—_leaf in four grO\,ngonstituted by the three central rows, excluding a plant
seasons in the environmental conditions of Mossoro, Rfroom each end of the central rows, resulting in an area of
Grande do Norte state. 0.84m ’
MATERIAL AND METHODS A pre—plantlng soil solarlzanon fqr pest control in the_
experimental area was carried out using transparent plastic.
Four experiments were carried out in the garden of thiter solarization, a soil sample was collected from the 0-

Department of Plant Sciences at Universidade Federal Ruz@l cm layer for chemical analysis. The fertilization was
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Quialitative performance of lettuce cultivars in four seasons in Mossoro, ... 845

performed according to recommendations for the crop Rizammina, which has in its composition 13% of N, 8% of
the State of Pernambuco (Cavalcanti, 1998). P,0,, 21% of KO, secondary macronutrients (2% of
For base fertilization, it was applied 40 kg'lédN, 60 magnesium, 5.5% of sulfur) and micronutrients (0.03% of
kg ha'of P,O,and 30 kg haof K,O, using urea, boron, 0.05% of coppged.2% of iron and 0.1% of zinc).
superphosphate and potassium chloride as sources,During the experiment, manual weeding was carried
respectivelyand as ayanic fertilizer 23 t ha of Pole Fér  out and irrigation was performed by micro sprinkler
til were applied, consisting of cattle manure and chickesystem, applying water-depths in the morning and
manure. In topdressing, urea (40 kg b&N) was used by afternoon dailyaccording to the demands of the crop.
applying it 15 days after transplanting (D¥and two leaf Harvest was performed when the plants were at
fertilizations were carried out at 10 and 20 D#ith  commercial standard, with no flowering evidence and at
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Figura 1: Temperatura minima (A), média (B) e maxima do ar (C), umidade relativa média do ar (D) e radiacao global (E) durante a

condugdo do experimento, dias apos o transplantid (D#as quatro épocas de plantio. Mossoro-RN, 2013.
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846 Otaciana Maria dos Prazeres da Séval.

maximum vegetative growth. The procedure used fanteraction for the factors season and gréugignificant
harvest consisted in plucking the plants, and thereafteffect was observed for all evaluated characteristics by
the root part was separated from the aerial part with all thige F test, with a significant response at the level of 1%
external leaves. level of probability These results show that the growing
For the determination of quality characteristics, &eason influences the qualitative performance of lettuce
sample of eight plants from the useful area was taken. Téltivars of groups Crisphead, Green-leaf, Mimosa and
plants were washed in running water to remove the excds¥se-leaf.
of soil, then leaves were detached from the stem and Regarding the pH @ble 1), it was found that, by
processed until juice, which was used to analyze tif#serving the groups within each season that in the
following: pH, titratable acidity (mEq }©* 100 @), soluble  summer crop, lettuce groups did not differ among each
solids (%) and total sugar (%). other In autumn, Loose-leaf group showed pH higher than
For the evaluation of hydrogenionic potential (pH), &thers. For the crop growing in wint&@reen-leaf group
digital potentiometer with glass membrane electrodétood out, and in the spring Mimosa presented higher
model LS 300 - HH was used according to the methodolog{: followed by Green-leaf, Crisphead and Loose-leaf
of InstituteAdolfo Lutz Institute (IAL, 2005). lettuces. o _
Titratable acidity (R) was determined in duplicate ~ WWhen each group was individually evaluated in the
using na aliquot of leaf juice (0.5 mL), which was>¢aS0ns, @ble 1), it was observed that for Crisphead,

completed to 50 mL of distilled water and three drops ¢{°0S€-leaf and Green-leaf groups, the pH was higher in
alcoholic phenolphthalein at 1% was added into thif'€ SUmmenranging from 6.14 to 6.15, while for Mimosa

solution. Then, titration of the sample was performed witd"®uP. the highest values were observed in the spring.
2.0.01 N NaOH solution, previously standardized until thE°" @l lettuce groups, the lowest pH means were found in

turning point, characterized by a pink colohe results the winter These re§ult§ are in agreeme.nt with F.retre
were expressed in mEq®F 100 ¢, according to the IAL al. (2009), who working in a protected environment in salty
norms (2005). conditions in Mossord, Rio Grande do Norte state, found

gH values ranging from 5.87 to 6.22 for cultivars of Green-

Soluble solids (SS) were determined directly from thI ¢ Crisphead and L leaf hich
homogenized leaf juice by reading in a digital refractometer-  —''oPhead and Loose-leal groups, which were very

(PR model - 100, Palettatago Co., ITD, Japan), with close to those observed for the same groups evaluated in

automatic temperature compensation. The results wetpés study i i
For cultivars of Green-leaf group dble 1) it was

expressed in percentage (%) according to standards,_ of

theAssociation of Oficial Analytical Chemistis AOAC found that, in the summer and sprlng_cro‘¢era and
(2002). Vanda (6.19; 6.16 and 6.19; 6.Gespectively) showed

. igher pH than Isabela and Scarlet (6.06; 5.99 and 6.12;
Soluble sugars (SS) were determined from the samp%‘% P (

S 0 respectively); however in wint&fera,Vanda and
of juice of lettuce leave3he method used wasitrona, D ) '

; . . Scarlet did not differ from each other and were superior
according toremm &Willis (1954), from a 1 mlaliquot of . - P
to cultivar IsabelaYet, no statistical dfiérences were

the lettuce juice already filtered, diluted into 100 mL wit . .
- . ound among cultivars of that group in autumn. The pH
distilled waterAfter that, na aliquot of 350 plvas taken . .
values are close to those found for cultivaronica of

from this solution and 650 paf distilled water which Green-leaf group by Steret al. (2005), who presented

were then placed in a tube, which was after placed in an, . : . .
th f6. fresh I h
ice bath so that the anthrone reagent could be adde &m e order of 6.05 in fresh samples in hydroponics

mL). Subsequent)yhe tubes were subjected to the boiling Regarding pH, Cultivar Mila @ble 1) stood out from

water bath for 8 minutes. The tubes were cooled in ice. S . o

. . imosa and Lavinia when grown in summer and spring;
water Reading was performed in a spectrophotometer at ,. . . .
620 nm it'did not differ from them in autumn and together with

Lavinia, it was lower than Mimosa in the winter crop.

The data from the four experiments were submitted Qowever In the Crisphead groufiaina stood out from
jointly analysis of variance using SI8R v.5.3 software Angelina ancAmelia when grown in summer and spring,

(Ferreira, 2008). The means of the groups, cultivars a%t was similar to them in autumn and wintewsr Loose-
season in the unfolding of |gteract|ons were grouped By group, cultivar Regiane presented pH values higher
the Scott-Knott method at 5% of probability than cultivar Elisa in summeautumn and spring crops

RESULTSAND DISCUSSION g;;[el? the winterthe cultivars did not diér from each

A triple interaction was found between the factors By observing the pH valuesdlle 1) for the cultivars,
seasons versus cultivar and groups, and a doulilean be seen that the evaluated cultivars presented pH
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values within the range considered optimal, which varies For titratable acidity observed in cultivars of each
from 5to 7 according to Menezesal.(2005). When the group (Table 2), it is found that in the Green-leaf group,
cultivation was carried out during autumn, which was sabela (2.27 mEq JO* 100 g') stood out from the others
season that presented the highest temperature and relatv@immer crop/anda (2.45 meq J©* 100 g') and Scarlet
humidity, on average, ranging from 45.76% to 59.82% (Fi2.45 mEq HO* 100 ¢') in the autumn and the latter also in
gure 1) over the experiment, pH values did not vary mucthe spring, with mEq HD* 100 g' of titratable acidity
among cultivars. For other growing seasons, a largelowever no significant diferences were observed in
variation of pH values is found; in addition, the averageinter among cultivars of this group.
temperatures were lower with respect to autumn and the When working withera cultivar in summer and winter
relative humidity ranged from 45.43% to 77.50% (Figuré Uberaba, Minas Gerais state, Honétial (2010) found
1), therefore, itis evident that the pH of lettuce is influencetiat the higher titratable acidity values were observed
by environmental conditions and changes amonghen the crop was carried out in the summer (2.72 mEq
cultivars (Freirest al, 2009). H,0" 100 ¢'), than in winter (1.75 mEq@* 100 g*), which

For titratable acidity (@ble 2), when the groups werewas a different behavior from the one observed in this
evaluated in each growing season, it was found that, $tudy for cultivars of the same lettuce group, where the
summer and spring, Green-leaf, Mimosa and Loose-lehiighest values of titratable acidity values were found in
did not differ among each other and were superior to tleitumn and winter and the lowest values in summer and
Crisphead. On the other hand, in autumn and witlier spring. This can be explained by the difference in climate
Loose-leaf group stood out, showing to be superior monditions between the regions in the studth maximum
Green-leaf, Mimosa and Crisphead. By assessing ttemperatures of up to 38.87°C in autumn and low relative
seasons for each lettuce group, it was found thaumidity of 45.76% (Figure 1). These values are different
Crisphead and Green-leaf lettuces showed higher titratalilem those observed in Minas Gerais state, which has a
acidity when the cultivation was carried out in wintermilder climate with average annual temperature of 21°C
whereas Mimosa stood out in winter and spring, an@Pizolato Netoet al, 2011), evidencing that chemical
Loose-leaf in the autumn and winter composition of plants can vary according to the cultivar

Table 1:pH of lettuce plants in each group and in the cultivars of each group in the four crop seasons. Mossor0, Rio Grande do Norte
state, 2013

Summer Autumn Winter Spring
Group
pH
Green-leaf 6.14 aA*! 6,00b C 599acC 6.06 b B
Mimosa 6.16 aB 6,00b C 596 b D 6.21 aA
Crisphead 6.15 aA 6,01 b B 596bC 596¢cC
Loose-leaf 6.14 aA 6,05aB 594bC 590dD
Green-leaf group cultivars
Vera 6.19 & 6.00a 6.00a 6.16 a
Vanda 6.19a 6.00a 6.00 a 6.11a
Isabela 6.06 b 6.00 a 5.95b 5.99b
Scarlet 6.12b 6.00 a 6.04 a 6.00 b
Mimosa group cultivars
Mimosa 6.15b 6.00 a 6.02a 6.17 b
Mila 6.29a 6.00 a 5.95b 6.34a
Lavinia 6.05¢c 6.00a 591b 6.12b
Crisphead group cultivars
Angelina 6.18b 6.02 a 5.94a 5.96b
Amélia 6.05¢c 6.00a 5.97 a 5.88¢c
Taina 6.24a 6.00 a 5.98 a 6.06 a
Loose-leaf group cultivars
Elisa 6.09b 6.00 b 5.95a 5.84b
Regiane 6.19a 6.09 a 594 a 5.97a

Means followed by the same lower case letter in the column and upper case letter in the row are not different from each other by the Scott-
Knott test (p < 0.05).
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and also with environmental conditions to which they aracidity varies according to the cultivar and the cultivation
submitted during the growing seasoraigl & Zeiger environment.
2013). For the characteristic soluble solids, when the groups
In relation to Mimosa group éble 2), cultivar Lavinia were evaluated in each growing seasab(@& 3), it was
stood out in the summer and autumn crops, with titratabidserved that Green-leaf lettuce achieved the greatest
acidity value of 2.37 and 2.29 mEq,®" 100 g', contents of soluble solids when grown in the summer; in
respectively In winter, the cultivar that stood out wasautumn and spring, Green-leaf and Loose-leaf groups
Mila (2.62 mEq HO* 100 g"), but in spring, no statistical stood out, in which the latter reached the highest contents
differences between cultivars of Mimosa group weref soluble solids when grown in wint&v/hen growing
found. Angelina andTain& of Crisphead did not & seasons were evaluated for each lettuce groapl€B),
from each other and stood out when the cultivation wéiswas found that for Green-leaf and Loose-leaf, when
carried out during summer and spring. Cultikagelina grown in the autumn, the highest contents of soluble solids
stood out in winter crop, but in autumn, it was lower thawere found. Mimosa and Crisphead groups stood out in
Taina anddmelia, which had 1.61 and 1.72 mE¢g4100 the summer and autumn.
g* of titratable acidityrespectively Santoset al.(2010), evaluating cultivars of the Green-
For Loose-leaf group @ble 2), when the cultivation leaf group in Botucatu, S&o Paulo state, in the organic,
was carried out in summaenro statistical dferences were conventional and hydroponics systems, found soluble
found among cultivars, but in autumn and spring, Regiarselids ranging from 3.61 to 3.38%, which were values close
presented higher performances than Elisa, and in wintéw those observed for the lettuce groups in winter crop
Elisa was the cultivar that stood out. Titratable acidit{Table 3). Freireet al. (2009), evaluating Green-leaf,
values shown iffable 2 were higher than those found byCrispehead and Loose-leaf cultivars in saline conditions
Moraiset al (2011) and Sante al (2010), who evaluated in Mossoré, Rio Grande do Norte state, found soluble
cultivars of Green-leaf group in Mossoro, Rio Grande dsolids from 3.6 to 5.19%\orking with the cultivar Lorca of
Norte state and in Botucatu, Sao Paulo state, respectivalyisphead group in Campinas, state of Sdo Paulo, Darezzo
in different farming systems, and found that titratabl€2004), obtained values ranging from 2.9 to 3.10%. For

Table 2: Titratable acidity in lettuce plants in each group and in the cultivars of each group in the four crop seasons. Mossorg, Rio
Grande do Norte state, 2013

G Summer Autumn Winter Spring
rou
P Titratable acidity (mfgf HOO g")

Green-leaf 198acC 219bB 2.25 bA 2.15aB

Mimosa 191aB 1.98cB 2.19 bA 2.14 aA

Crisphead 1.67bC 1.58d D 2.21 bA 1.81bB

Loose-leaf 1.97acC 2.48 aA 2.50 aA 2.18aB
Green-leaf group cultivars

Vera 1.88¢ 2.15b 2.33a 1.70c¢c

Vanda 1.78c 2.45a 2.24a 1.77c

Isabela 2.27a 1.98¢c 2.22a 2.48b

Scarlet 1.99b 2.45a 2.22a 2.66 a

Mimosa group cultivars

Mimosa 1.81b 1.63¢c 2.08b 2.19a

Mila 1.55¢ 2.01b 2.62a 2.06a

Lavinia 2.37a 2.29a 1.87¢c 217 a
Crisphead group cultivars

Angelina 1.74a 1.42b 255a 1.87a

Amélia 1.57b 1.72a 2.01b 1.69b

Taina 1.71a 1.61la 2.08b 1.87a

Loose-leaf group cultivars
Elisa 191a 2.38b 2.62a 2.01b
Regiane 2.04a 2.57a 2.38Db 2.36a

IMeans followed by the same lower case letter in the column and upper case letter in the row are not diferente from each other by the Scott-
Knott test (p < 0.05).
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Icebeg cultivar, Bolin & Huxsoll (1991) found values autumn, showing values of soluble solids of 4.71 and
ranging from 2.8 to 2.4%. Probably this divergenc&.18% respectivelynevertheless, in the other seasons,
between the results is due to the cultivar used in the,studultivars of this group did not dér from each othein
to the climatic conditions to which the crop is exposedummer and autumn, cultivars of the Crisphead group did
during the cycle and also to the amount of watdrich  not differ from each othebut in winter cultivarAngelina
can interfere with the soluble solids content of lettuceg@.20%) showed the highest soluble solid contents, and
(Freireet al, 2009). in spring,Taina (4.28%) stood out from the other in this
By observing cultivars of each groupafile 3), it was group. Cultivars of the Loose-leaf group did not differ
found that for the characteristic of soluble solids, cultivafsom each other in any of the growing seasons.
Vera,Vanda and Scarlet (5.28, 5.23 and 5.38%, respectively) By evaluating soluble solids content of lettuce
stood out when grown in summforeover the firsttwo  cultivars, it is observed that the winter crop showed the
(Vera, 5.41% andlanda, 5.44%) stood out in the autumrowest contents of soluble solids, which can be explained
along with cultivar Isabela (5.58%). Howeyar winter by the fact that in this season, it was observed radiation
and spring, cultivars of this group did not differ from eackalues slightly lower than in other crop seasons (Figure
other Silvaet al. (2011), when assessing the quality ofl). It is known that the higher the light radiation, there
Green-leaf lettuce produced in conventional, organic amdore intense is the production of soluble solids (Chitarra
hydroponic systems, obtained values ranging from 2.9 &Alves, 2001), although this is not a quality characteristic
4.0% of soluble solids, for those cultivation systems iim lettuce because the consumer does not expect to taste
Rio BrancoAcre state, which were values close to thosa sweet lettuce, contrary to the expectation of tasting a
found in this study for the same lettuce group when growyipical fruit for dessert, for example (Silegal, 2011).
in winter. Howeverin summerautumn and spring crops,  For total soluble sugars &ble 4), when the groups
values of soluble solids were higher than those foundere evaluated in each growing season, no statistical
observed by these authors. differences in the content of total soluble sugars were
Cultivars Lavinia (Bble 3) stood out from other found for the Crisphead group in the four growing
cultivars of Mimosa group, when grown in summer andeasons. During autumn, this group, along with Green-

Table 3: Soluble solids of lettuce plants in each group and in the cultivars of each group in the four crop seasons. Mossoro, Rio
Grande do Norte state, 2013

Summer Autumn Winter Spring
Group -
Soluble solids (%)
Green-leaf 5.13aB 5.338A 3.78b D 479acC
Mimosa 4.45 bA 4.53 bA 3.62bC 4.18b B
Crisphead 4.22 cA 4.22 cA 3.81bC 403bB
Loose-leaf 446 b B 5.45 aA 4.16acC 4.63aB
Green-leaf group cultivars
Vera 5.28 & 541la 3.73a 4.60 a
Vanda 5.23a 5.44a 3.83a 4.79a
Isabela 4.65b 5.58a 3.84a 5.01a
Scarlet 5.38a 4.88b 3.74a 4.79a
Mimosa group cultivars
Mimosa 4.29b 4.24b 3.39a 4.00a
Mila 4.35b 4.19b 3.84a 4.23a
Lavinia 471a 5.18a 3.63a 4.33a
Crisphead group cultivars
Angelina 4.38a 4.28a 420 a 3.93b
Amélia 4.19a 4.29a 3.55b 3.88b
Taina 4.10a 4.10a 3.68b 4.28a
Loose-leaf group cultivars
Elisa 4.40 a 541a 4.08a 451a
Regiane 453 a 5.49a 424 a 4.75a

Means followed by the same lower case letter in the column and upper case letter in the row are not different from each other by the Scott-
Knott test (p < 0.05).
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leaf and Mimosa groups, did not f@if from each other as a substrate for respiration. The respiration rate increases
with values higher than those found in Loose-leaf lettucgith the temperature and the interaction between
segment. HowevelrLoose-leaf and Crisphead groupsphotorespiration and photosynthesis becomes apparent
stood out from the others when grown over winteus, in the responses to the temperatuggd & Zeiger 2004),
it is found that the cultivars of the Crisphead group haglvidencing that even when photosynthesizing, the
the highest percentage of total sugars, standing out in mbpiratory metabolism of plants is affected by temperature,
seasons. reducing sugar content inasmuch as it is consumed during
When crop seasons were evaluated for each lettuespiration.
group (Rble 4), it is found that Green-leaf lettuce segment When total soluble sugars of lettuce cultivars in each
stood out only in the summer (0.88%), while Mimosa grougroup were evaluated &ble 4), it was found that Scarlet
had the highest percentage of total sugars when grownwas superior to the others in its grougi®,Vanda and
spring (0.79%). For the Crisphead group, crops conductéshbela), in summer and autumn crops (1.26 and 0.94%, of
during spring and summer (1.04 and 1.09% respectiveltgtal soluble sugars, respectively). In spring, it stood out
did not statistically dier from each otherand showed with Isabella among the other cultivars. Howewerthe
higher values than the crops conducted in other seasonltivation carried out in winteManda and Isabela had
Loose-leaf group stood out in wingstatistically superi- the highest content of total soluble sugars (0.76 and 0.79%
or to crops carried out in other seasons. respectively), excelling from the others. Mila and Lavinia
By generally observing the behavior of lettuce groupsf Mimosa group did not statistically differ from each other
(Table 4), it can be seen that smaller percentages of taaald excelled in relation to cultivar Mimosa, when grown
soluble sugars were obtained when the crop was growaring summetwinter and spring. During autumn, Lavinia
during autumn, which presented average, maximum aedcelled Mila and Mimosa, however
minimum temperatures always higher than in the other For cultivars of the Crisphead groupafie 4), it
growing seasons (Figure According to Chitarra 8&lves  was found tha#Angelina did not difer from Amelia
(2001), high temperature actives respiratory metabolisswhen grown during summgepresenting the highest
which reduces the content of sugars, since they are udedels of total soluble sugars, the latter also stood out

Table 4:Total soluble sugars in lettuce plants in each group and in the cultivars of each group in the four crop seasons. Mossoré, Rio
Grande do Norte state, 2013

Summer Autumn Winter Spring

Group
Total soluble sugars (%)
Green-leaf 0,88 bA* 0.58acC 0.67bB 0.69cB
Mimosa 0,68cB 0.63aB 0.69bB 0.79 bA
Crispead 1,04 aA 0.67acC 0.87 aB 1.09 aA
Loose-leaf 0,65cC 0.48b D 0.92 aA 0.79b B
Green-leaf group cultivars
Vera 0.84 1 0.38b 0.52b 0.46 b
Vanda 0.51c 0.49b 0.76 a 0.55b
Isabela 0.92b 0.51b 0.79a 0.93a
Scarlet 1.26a 0.94a 0.61b 0.82a
Mimosa group cultivars
Mimosa 0.47b 0.46 b 0.43b 0.68b
Mila 0.79a 0.58b 0.82a 0.82a
Lavinia 0.79a 0.84a 0.82a 0.86 a
Crisphead group cultivars
Angelina 117a 0.58 b 0.85b 0.79b
Amélia 1.05a 1.03a 0.77b 0.85b
Taina 091b 0.39c¢c 0.99a 1.64a
Loose-leaf group cultivars

Elisa 0.87a 0.43a 0.90a 0.59b
Regiane 0.42b 0.53 a 0.94 a 0.99 a

IMeans followed by the same lower case letter in the column and the same upper case letter in the row are not different from each other
by the Scott-Knott test (p < 0.05).
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