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ABSTRACT

The objective of this work was to study the leafipction pattern and dry matter distribution in sasa during the
second plant cycle. The completely randomized érpetal design with four replications was used,hwite
cultivars in the main plots and ten harvest timeghe sub-plots. Foliage production was affectedplant age,
being higher in hot periods. Leaf blades and pesollry matter content presented a linear increagse th a
progressive decrease in the amount of young leawelsontogenetic factors. The stems provided, teanjpr
carbohydrates to the plant re-growth, delaying #wailability and use of storage roots dry matteheTdry matter
content in the storage roots was lower during tlegetative and higher during rest period. The steragots
diameter increased considerably when the amoutdadfes was higher, indicating the importance of e@a in
the cassava plant production.
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INTRODUCTION 1993; Cardoso and Souza, 2002). According to
Scott et al. (2000), cassava is one of the crops with
Cassava Nlanihot esculentaCrantz) is a shrub the highest annual cultivation area increase (about
plant from the Euphorbiaceaefamily and its 2%), being similar to cornZga May$¥ and only
cultivation has been associated in Brazil since itiferior to potatoes Solanum tuberosum In
discovery (Cardoso and Souza, 2002). Cassava Bgazil, the total production of cassava roots in the
mainly cultivated because of its starchy storag@004/2005-year was of 27.66 million tons in an
roots and it is considered one of the mosarea of 1.94 million hectares, with an average
important staple food in the tropical countries. Ityield of 14.25 t.hd (IBGE, 2006). Parana State
represents the fourth largest source of energgresented a production of 4.18 million tons in an
(Alves, 2002) besides being a very importanarea of 205 thousand hectares with an average
animal feed and industrial raw material (Dorettoyield of 20.37 t.hd (IBGE, 2006), despite being
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the highest index in Brazil. This is still low factors to obtain an increase in the cassava storage
considering the cassava productivity potentiafoots yields. Veltkamp (1985) reported that
(Sagrilo et al., 2002a). variations in the storage roots production occured
Although cassava is considered a perennial plant function of the differences in the leaf area or in
its starchy storage roots are commerciallyits life length. Sangoi and Kruse (1993) found that
harvested from 6 to 24 months of age according tthe plant foliage maintenance for a long period
the cultivar and growth conditions (ElI Sharkawy,allowed to keep the assimilates flow to the root
1993). In humid low-lands in tropical countries,system more efficiently, leading to high
the roots can be harvested after 6-7 months (Cocaccumulation of dry matter in the storage roots. On
1984), and in areas of cold and drought periodthe other hand, the dry matter accumulation in the
they are harvested after 18-24 months. Resulalks is another important factor for the cassava
obtained by Sagrilo et al. (2002b) in Ararunajproductivity efficiency, considering both, the
Northwest of Parand emphasized that cassawpiality of the planting material and the conduct
harvested at 21 months could improve its storagieature (Jesus et al., 1986), which was responsible
roots yield, in the order of 93.5%, compared tdor the carbohydrates supply to the plant
crops of only one vegetative plant cycle. Despiteegetative portion in the sprout periods (Sales
the existence of more adequate periods for cassakdho, 1980) and to the storage roots during the
harvest, in some Brazilian states it has beephysiological rest period (Conceicdo, 1981; Alves,
performed almost all year long, which2002).

characterises a particular condition of this countryThere are few papers describing the behaviour of
Several characteristics are associated to the yietlty matter contents in different cassava organs
of cassava and among the most important, amuring the plant cycle as well as its relation to the
those related to the foliage production, leaf lifefoliage production. For this reason, this paper
length, and assimilates distribution (Veltkamp,aimed to study the pattern of foliage production
1985). According to Cock et al. (1979), anand dry matter distribution in different organs of
increased leaf life and, consequently, a longefive cassava cultivars in different harvest times
period of plant photosynthesis are importantduring the second plant cycle.
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Figure 1 - Rainfall and maximum and minimum temperatures frAogust 1997 to May 1999 in
Araruna, Paran4, Brazil
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MATERIALS AND METHODS their respective dry matter contents (Sales Filho,
1980). Leaf blades and petioles were dried 8€45
The experiment was carried out from Octobeto obtain the dry matter (Silva, 1981).
1997 to May 1999 in a distrophic Red LatosoilFrom the other plants of each sub-plot, 20 storage
(Embrapa, 1999), located in Araruna, Northwest ofoots were randomly taken and their diameter was
Parana State (235’ South Latitude and 8 30’ determined from the central part of each root with
West Longitude). Araruna presents 660 m average sliding caliper. Afterwards, a sample of these
altitude and a Cfb climate type, according to theétorage roots was submitted to the hydrostatic
Koppen classification. It also presents 22G balance method as described by Grossmann and
mean annual temperature; 1,617 mm mean annualeitas (1950) to estimate their dry matter content.
rainfal; and 62.0% mean annual relative airThe correlation between sample weight in water
humidity (Godoy et al., 1976). Climatic dataand its dry matter content after drying at 105°C
recorded during the experimental period areéhowed that the dry matter content in roots
showed on Fig. 1. The chemical analysis ofncreased in the order of 0.0564% per each
soil samples from the experimental area, in théncrease unit on sample weight in water. Thus, the
0-0.20m deep layer, collected before setting up thi®llowing equation is obtained: ¥15.75 + 0.0564
experiment, shows the following composition: pHX, where “Y” is the dry matter content and “x”, is
(CaCl), 5.2; pH (water), 6.4; Al (cmok.dm?), the 3-kg sample weight in water.
0.00; H + APP** (cmolL.dm?), 3.17; C& + Mg®* The data were submitted to analysis of variance
(cmok.dm?®), 2.44; C& (cmok.dm?®), 1.49; K for the main effects (cultivars and harvest period)
(cmol.dm?®), 0.32; P (mg.di), 5.0; C (g.dri), as well as for their interaction (cultivars x harvest
13.57. period). When significant interaction was
Five cassava cultivars were planted in Augusebserved, adequate statistical procedures were
1997. These were Mico, Fibra, IAC 13, IAC 14performed, according to Banzatto and Kronka
and Fécula Branca, chosen based on their loc61995) recommendations. Cultivars means were
adaptation (Vidigal Filho et al.,, 2000). A compared by the Tukey test at 5% of probability,
randomized complete block design with fourwhile the harvest time means were analyzed by
replications and treatments arranged in split plotgolynomial equation models. For storage roots
was used. The cultivars were randomly distributediameters, however, a logistic model of four
in plots (main treatments) and the harvest times iparameters was fitted, that fs=a + b / (1 + exp
the sub-plots (secondary treatments). (- (x-c)/d)). These according to Ratkowsky
The plot dimensions were 17.6 m x 22.0 m, with(1990), described as the following: 'a’ parameter
1.0 m between rows and 0.80 m among plants igorresponds to the minimum asymptote; 'b'
the same row. The total area of each plot waparameter corresponds to the difference between
327.2 i, with each of the 10 subdivisions (sub-the maximum and minimum asymptote; ‘c'
plots) referring to a harvest period (Sagrilo et al.parameter corresponds to the curve inflection
2003). Each sub-plot was composed by a row gdoint; 'd' parameter describes the curve declivity
22 plants and two lateral borders. The plants at th@nd; x = harvest period.
extremities of each sub-plot and the lateral borders
were discarded. The sub-plot useful area (16)0 m
comprised 20 plants, from which six wereRESULTS AND DISCUSSION
randomly chosen for harvest at each data
collection (Veltkamp, 1985), from August 1998 The analysis of variance showed a significant
(12th month after planting) to May 1999 (?l effect (P < 0,05) of cultivars for the total
month after planting). The aerial part of theseroduction of fresh leaves, dry matter content in
representative plants was divided into leaf bladeshe leaf blades, stems and storage roots and, non-
petioles and stems. Leaf blades and petioles wesgignificant effect (P > 0,05), for the dry matter
weighed to determine the total production of fresltontent in the petioles and storage roots diameter.
leaves per unit area. The effect of harvest period was significant for all
Sixty grams samples of leaf blades, petioles anthe variables studied. However, the interaction
stems were taken. Stems were cut in cubes dktween cultivars and harvest periods showed a
approximately 0.01 m and dried at°60in a non-significant effect only for the storage roots
forced air oven until constant weight, to determine
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diameter, being necessary to adjust a mathematicegcond plant vegetative cycle allowed the
model from the general means of the five cultivaradjustment of polynomial equations of quadratic
in each harvest period. For the otherorder (y = a + bx + &. This behavior was
characteristics, witch had significant interaction, aharacterized by very low means of total fresh
mathematical model was fitted to each cultivar. leaves production at 12 months, followed by a

significant increase of production until the 16.57
1) Total production of fresh leaves: The months of age in the cultivar means, with a new
variations observed in all the cultivars along thelecrease at 21 months of age (Fig. 2).

120 - <©Mico ¢ =-89,1303 + 11,4608X - 0,3441X’ r’= 0,65
OFibra § =-54,7833 + 7,0930X - 0,2147X? r’= 0,68
OIAC 13 § =-70,0585+ 9,1666X - 0,2791X° r’= 0,72
AIAC 14 § =-81,9852 + 10,6158X - 0,3194X? r’= 0,67
10,0 1 xFécula Branca § =-62,1978 + 8,0139X - 0,2408X> r’= 0,77
<
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Figure 2 - Total production of fresh leaves (theof five cassava cultivars, in 10 harvest times,
during the second plant cycle (12 to 21 monthsarédma, Parana, 2001.

The total production of fresh leaves seemed to benly on the climatic conditions, but also, strongly
related to climatic variations along the harvestingpn the plant age. The reduction of leaves amount
period, especially, those related to temperatur@long the plant cycle was a normal fact and that
According to Fig. 1, there was an increase in théhe cycle could be accelerated, or retarded by the
mean temperatures from August onward, reachingimactic conditions. According to Taiz and Zeiger
maximum values between December and Januar{1998), the leaves drop was a kind of sequential
and a posterior decrease. This temperature increasenescence, which occured as they reached a
coincided with the total production of fresh leavescertain age. For the cassava, this age varied from
Sangoi and Kruse (1993), for the climatic60 to 120 days (Lorenzi and Dias, 1993). Alves
conditions of Santa Catarina, south region 0f2002) also attributed the decrease in leaves
Brazil, also reported that the proximity of the endproduction to the age of cassava plant and
of the summer and the consequent reduction @mphased that the foliar area was crucial in
atmospheric temperature resulted in a considerabtietermining the culture growth and the dry matter
foliar senescence increase. Takahashi (1998) alsacumulation rate in the storage roots.

reported similar results for the climatic conditionsin relation to the cultivars, it was observed that
of Northwest of Parana State - Brazil. Howeverpnly at 16, 17 and 18 months of age, there were
the data obtained by Tavora and Barbosa Filhsignificant differences between the means; the
(1994), on Ceard, northeast region of Brazilperiod that coincided with the maximum leaves
indicated that the amount of foliage depended ngiroduction. In these months, Mico and IAC 14
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cultivars presented, in general, the highest valuethe leaves would be related to a longer period of
although at 16 months, IAC 13 had statisticallthe photosynthesis, and consequently to the
equalized to them. In general, Fibra and Féculacrement in the storage roots yield.

Branca presented the lowest means. In the

following months, there were non-significant2) Dry matter content in the leaf bladesThe dry
differences among the cultivars, indicating thamatter content variation in the leaf blades (Fig. 3)
there was no tendency of any of them, to present allowed the adjustment of a linear model for each
faster rate of leaf area formation, or a longer leahssessed cultivar (y = a + bx). Based on the
area duration. A possible differentiation among thequations obtained, the leaf blades tended to
cultivars in relation to these attributes wouldincrease their dry matter contents along the harvest
represent a desirable factor, considering thaperiod, with increases in the order of 124.22%, in
according to Cock et al. (1979) and reinforced byhe case of Fibra cultivar.

Sangoi and Kruse (1993), the life cycle increase of

500,0

& Mico g =+ 31,2962 + 15,6615X r’= 0,70 O
4500 | OFibra § = - 58,8186 + 21,1011X r’= 0,69

OIAC 13 y = - 66,6817 + 20,6800X r’= 0,86

AIAC 14 ¥ =+ 13,7700 + 15,8731X r’= 0,88
400,0 | XFéculaBranca ¥ = - 41,9188 + 19,6599X r’= 0,82 o
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Figure 3 - Dry matter content in the leaf blades (g'kgf five cassava cultivars, at 10 harvest times,
during the second plant cycle (12 to 21 monthsaréma, Parana, 2001.

Carvalho et al. (1985) showed the variation in théhe present study in any of the harvests the leaf
humidity content of the superior portion of cassavdlade samples taken analysis contained old and
plants (leafy portion). The highest humidity wasyoung leaves. However, it was probable that as the
observed in the period of more intense leaplant aged, the chances of being taken older leaves
production. This was due to the high rainfallfor sample were superior due to the increase of
intensity observed in the period. However, thdoliar senescence after the complete aerial part
variations found in this study were not affected byformation in the second life cycle. Furthermore, in

climate, considering that the plants expressed that period, the production rate of new leaves

continuous increase of the dry matter contentglecreases (Alves, 2002). This fact can explain,
even during the period of most intense vegetativtherefore, at least in part, the constant increase of
growth. dry matter in the leaf blades in the second plant
According to Tineo (1978), there is a highercycle. Another possibility, however, could be

accumulation of dry matter in the leaves with thaelated to the fact that, according to Alves (2002),

time due to the tissue lignification. However, forthe size, the morphology, and other agronomical
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characteristic of the cassava leaves variedue to the low production rate of new leaves,
according to the environment and the plant agebserved for this cultivar.

This was reinforced by Conceicdo (1981) and

indicated, therefore, that the increase of dry matte3) Dry matter content in the petioles The data
contents present in the leaf blades could be relatedbtained for this characteristic (Fig. 4) were
to ontogenetical factors inherent to the cassavsimilar to those presented for the dry matter
plant itself. content in the leaf blades (Fig. 3) allowing, thus,
Regarding the cultivars, the data obtained showetthe adjustment of a linear polynomial model (y = a
that in most harvest times, there were no- bx). The behavior expressed by the equations
significant differences among means, except foadjusted for each cultivar evidenced continuous
the harvest at 13, 14 and 21 months of the plamicrease of the dry matter contents in the petioles.
age. At 18 month, Mico, Fibra and IAC 14 However numerical values showed were
cultivars presented superior means. In theomparatively inferior to those observed to the leaf
following month, besides these cultivars, Féculdlades. The magnitude of the variations found
Branca presented superior dry matter content ibetween the first and the last harvest surpassed
the leaf blades. But at 21 months of age, Fibreemarkably the values observed to the dry matter
exceeded over all, perhaps, as a consequence aaintents in the leaf blades. These variations were,
the superior accumulation rate of dry matterat average of 146.65% between the first and the
which resulted in an average 124.22% superior tlast harvest.

that observed in the beginning of the harvest or

3500 1 & Mico ¢ =- 80,997 +15,9164X r’= 0,98
OFibra ¢ =-141,183 + 19,4636X r’= 0,89
OIAC 13 § =- 117,490 + 17,4315X r?= 0,95

Y

1 300,0 A AIAC 14 g =- 40,290 + 12,8693X r’= 0,90
X Fécula Branca y =-100,438 + 16,8466X r’= 0,95
250,0 -

200,0 A
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Dry matter content in the petioles (g.kg
=
o
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Figure 4 - Dry matter content in the petioles (gHof five cassava cultivars, at 10 harvest times,
during the second plant cycle (12 to 21 monthsqréma, Parana, 2001.

Regarding the cultivars, significant meancorresponded to those of superior percentile
differences were found only at 15 and 21 month@gcrement in the dry matter of the petioles. It was
of age. At 15 months, it was observed that IAC 14bserved that although the dry matter content in
cultivar presented superior values, while IAC 13he petioles were similar to the dry matter content
inferior ones, not differing from Mico, Fibra, in the leaf blades (Fig. 3), the cultivar behavior did
Fécula Branca and IAC 13. The cultivars thanot describe the same quality of both variables.
presented superior means in the last harvedRossibly, this difference occurred because of the
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ambiguity presented by the leaf blades, some timgdants showed high dry matter content in the
acting as a sink (beginning of its formation),stems, with differentiated amplitude for each
another times acting as a source (Alves, 2002gultivar. After this harvest, the means decreased
whereas the petioles did not present significargharply and the period with lower values occurred
attribute of source. These differences could havethen the plants aged 14.61 months. From this
contributed for the cultivar variations as to the dryperiod onward, an increase in averages for all
matter content in the leaf blades and in theultivars was observed with a peak of greatest
petioles. accumulation at the age of 19.40 months and a

new tendency to decrease the means until the last
4) Dry matter content in the stems This harvest. Both the minimum period and the
characteristic showed a behavior explained (Fig. Shaximum accumulation of dry matter in the stems
through polynomial models of cubic order (y = a +were obtained from the first derivation of adjusted
bx + cx2 + dx3). It was noticed that at thepolynomial functions, as presented in the means of
beginning of harvest period (at 12 months), théhe cultivars.

4500 - © Mico g =6.356,94 - 1.108,27X + 65,9339X” - 1,2869X* r’= 0,75
OFibra y =5.467,92- 97535X + 59,1413X? - 1,1682X°3 r’=0,71

OIAC 13 ¢ =5.59574- 992,31X + 59,9409X” - 1,1813X° r’= 0,68

AIAC 14 § =6.443,63 - 1.105,12X + 64,7443X? - 1,2435X> r’= 0,80

- 400,0 4 XFécula Branca  § =7.224,25 - 1.303,68X + 79,5390X - 1,5829X° 1?= 0,78

350,0 A
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Dry matter content in the stems (g.kg
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Figure 5 - Dry matter content in the stems (gXwf five cassava cultivars, at ten harvest times,
during the second plant cycle (12 to 21 monthsqréma, Parana, 2001.

In the months related to the first harvests, theuperior portion started their vegetative activity
intensive process of new leaves formation (Fig. 2ltilizing the accumulated reserves in the stems of
was the main cause of the decrease in the dplants and other parts as well. As a result, there
matter content in the stems, as observed in all theas a reduction in starch content, and
cultivars. This process constituted a strong sinkonsequently, in the dry matter.

(Alves, 2002) of carbohydrates stored in the stem3J.he increase of dry matter content in the stems -
According to Madore (1994), when there is a largevhich was observed from the 14.61 months with a
demand of carbohydrates, they can be carried fweak of high accumulation at 19.40 months - had
the phloem. Similarly to this assertion, Concei¢caahe full resumption of plant photosynthesis as a
(1981) and Lorenzi and Dias (1993) state that atonditioning factor, because the plants, in that
the beginning of second period of vegetativeperiod, had their leaf structure totally developed.
growth of cassava plants, the buds from thd&he subsequent mean decrease, observed at 21
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months, indicated an approximation of a newsome cultivars showed more capacity for
period of physiological rest, characterized foraccumulating dry matter in the stems, which could
stagnation in great part of metabolic activities andbe more efficiently used by plants in periods of
maintenance of stem flow assimilates for thevegetative re-growth, because they could involve,
storage roots, according to Sales Filho (1980)n less proportion, the dry matter stored in the
Conceicao (1981), Sangoi and Kruse (1993) andbots (Sales Filho, 1980; Conceicdo, 1981; Sangoi
Alves (2002). and Kruse, 1993).

In relation to the differences found among the

cultivars, in the first three harvest times, IAC 145) Evaluation of dry matter content in the
cultivar showed the highest means, although it wastorage roots It was observed that the variations
not significantly different from Mico at the age of in the obtained data allowed the adjustment of
13 and 14 months. At 15 months, IAC 13 showegbolynomial models of cubic order (y = a + bx +
the lowest means whereas the other cultivars wermx2 + dx3) to explain the biological behavior of
superior, but they did not differ. At 16 months,each cultivar. The data showed in Fig. 6 indicated
IAC 14 showed the highest means again, but it dithat in the first harvest (12 months), the values
not differ from Fécula Branca. At 17 months, nowere high, and turned to decrease by 15 months
significant difference was noticed among theexactly. From this period onward, the plants
cultivars, nevertheless, from the age of 18 monthseturned to accumulate reserves in the storage
Fécula Branca started to be superior to the otheoots, with maximum peak at 20.77 months
cultivars and equaled only IAC 14 (aged from 14means of the cultivars).

to 19 months) and Fibra, IAC 13 and IAC 14 (ageddt 12 months, the plants were at the end of the
20 and 21 months). first phase of physiological rest. This explained the
The results indicated that the differences amonpigh dry matter contents in the storage roots. The
the cultivars were more evident in the periods ofollowing months were characterized by the
high dry matter contents in the stems, as opposdxkginning of a new cycle of the plant vegetative
to periods with lower contents. This suggested thatevelopment.

4500 - & Mico y = 4.570,99 - 724,498X + 39,8005X? - 0,7081X° r’= 0,72
' OFibra ¥ = 6.097,59 - 1.037,230X + 60,5764%? - 1,1512X° r’= 0,85
OIAC 13 ¥ = 5.182,49- 874,105X + 51,0929%?- 0,9702X3 r’= 0,87

AIAC 14 y = 4.621,94 - 765546X + 44,4774%X%-0,8378X° r’= 0,82

X Fécula Branca Y = 4.134,38- 666,274X + 38,0142X? - 0,7061X> r’= 0,86

400,0

350,0 A
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Dry matter content in the storage roots (g.kg™)
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Figure 6 - Dry matter content in the storage roots (g)kgf five cassava cultivars, at ten harvest
times, during the second plant cycle (12 to 21 mgntAraruna, Parana, 2001.
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Part of the reserves that were in the roots wasbtained by the first derivation of polynomial
mobilized in order to serve the demand offunctions. Although the curve shape was similar to
formation of the new plant vegetative structuresthe one observed to the dry matter content in the
especially the leaves (Fig. 2). This was instems (Fig. 5), the minimum dry matter contents in
accordance to the data obtained by Keating et ahe storage roots occurred at 15 months. It was
(1982) in Australia, which reported that the periodoossible to say that the source role performed by
of plant physiological rest represented the begshe stems supported for some time the sprout
harvest time, because of the high production gbrocess of the plants in the second cycle and only
storage roots and dry matter. The harvest delagfter the exhaust of their reserves, the roots
resulted in reduction of dry matter content becauseontributed more significantly by supplying
of the mobilization of carbohydrates to support thearbohydrates to the aerial part. At the same way,
new organs in growth. the maximum accumulation of dry matter occurred
The new period of dry matter accumulation in then the stems aged 19.40 months, while in the
storage roots that followed until the age of 20.7&torage roots, this occurred at the age of 20.77
months resulted from the full structure of plantmonths, over one month later. In this case,
foliage, as presented in Fig. 2. This behavior waassimilates that were produced by photosynthesis
related by Hammer et al. (1987) and Hobman et ahpparatus restored fully the dry matter contents
(1987) for Australia conditions, stating that the dryfirst in the stem and, only after that, in the storage
matter contents in the storage roots were high iroots. It indicated that the plant stem could
periods of low growth and vegetative rest,constitute a preferential drain, in the initial period
showing outstanding decrease during the perioda which the balance of carbohydrates started to be
of regeneration of the aerial part. positive.

Another point refered to minimum and maximum

dry matter content in the storage roots, which were

5,8 4
¥ =4,0281+1,1879/ (1 + exp ( - ( época de colheita -16,7624 ) / 0,8339 ) )

o
~
.

o
[=}
|

»
o

Mean diameter of storage roots (cm)

»
[N

12 13 14 15 16 17 18 19 20 21 Plant age

A S (e} N D J F M A M Months of the year
1998 299

Figure 7 - Average of storage roots (cm) of five cassavaivarn, at ten harvest times, during the
second plant cycle (12 to 21 months). Araruna, i#ara001.
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There was an existence of a significant differenc&eneral means obtained showed that there was not

among the cultivars, only from 14 months onwarchny significant difference in the diameter of

when IAC 14, Fécula Branca, Fibra and Micostorage roots among the cultivars. The obtained

showed the highest means. However, from 15 teesults were, on average, 4.6 cm. This statistical

21 months, IAC 14, Fécula Branca, IAC 13 ancequality among the cultivars was different from

Fibra cultivars surpassed Mico, but they did notlata presented by Williams (1974), who reported

differ. The superiority of IAC 14, IAC 13 and in Kuala Lumpur, Malaya, the existence of

Fécula Branca, in relation to the dry matter contentultivars with similar storage roots length, but with

in the storage roots, was also observed by Vidigaltide variations in weight because of differences in

Filho et al. (2000) in the northwest of Parana, irtheir diameter.

plants with one vegetative cycle. Emphasis must

be placed on the fact that the cultivars that were

responsible for high dry matter contents in theCONCLUSIONS

storage roots were also those with high dry matter

contents in the stems, especially in periods of The leaves production was greater in high

maximum accumulation (Fig. 5). It reinforced the temperature period, and this was influenced by

importance of the stems, because they providedthe age of the plant;

carbohydrates supply to the aerial part in The dry matter content in the leaf blades and

regeneration phase, as opposed to carbohydratepetioles increased continually as the plant aged,

stored in the storage roots. being related to the low proportion of young
leaves and ontogenetic factors of the plant;

6) Mean diameter of storage roots The - The role of source, exerted by the stems,

variations found for this characteristic along 10 supported, temporarily, the vegetative

harvest dates obeyed a non-linear behavior, whichrestructure of the plants, involving, in less

was explained mathematically by a sigmoid model proportion, the carbohydrates present in the

(Fig. 7). It was observed that the mean diameter of storage roots;

storage roots remained practically unchangeable, The dry matter contents in the storage roots were

from 12 to 15 months, in a plateau, with mean lower in the period of re-structure of vegetative

values around to 4.0 cm. From the age of 15 to 19portion and higher in the phase of physiological

months, there was an accelerated increase in thaest of plants;

mean diameter of storage roots, reaching a newThe storage roots diameter increased

plateau, with mean values around 5.2 cm. considerably when the amount of leaves was

These variations coincided with normal behavior higher, indicating the importance of leaf

of cassava plant during the second cycle, which production in the cassava yield components.

according to Montaldo (1979) consisted of

development of new stems and leaves, thickener

storage roots and rest. These phases were qQUAECKNOWLEDGEMENTS

evident in the present study, especially in the

period of greatest increase in diameter thathe authors would like to thank Capes, CNPg and

corresponded to the phase of high leaf productionpinduca - Industria Alimenticia Ltda for funding
These results could be considered important as tiige project.

increase of diameter in the storage roots was an
attribute directly related to the production of

storage roots (Williams, 1974); radial diameter oiRESUMO
storage roots to be the main component of

production and that the weight of storage rootg experimento foi conduzido de outubro de 1997 a
were functions of its diameter. Therefore, thenaio de 1999, no Noroeste do Parana, Brasil, com
results of the present study, showed thg gpjetivo de avaliar o padrio de producdo de
importance  of leaves production and theifg|has e distribuigo de massa seca em 5 cultivares
influence in the production of storage roots (Coclge mandioca, durante o segundo ciclo vegetativo.
et al., 1979; Veltkamp, 1985; Sangoi and Kruseyijlizou-se o delineamento experimental em

1993). blocos casualizados, com 4 repeti¢ées, no esquema
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de parcelas subdivididas, estando as cultivares n&gbrapa (1999)Sistema brasileiro de classificacéo de
parcelas e as épocas de colheita nas subparcelas. #0los Rio de Janeiro: CNPS.

producdo de folhas foi afetada pela idade da@é’ldogl H.; 90|”§/'|a: A. IR' and Santos, D. (1979“'@' ]

plantas, sendo maior nos periodos de temperaturg©_"arana. inivianual agropecuario para o Farana

elevada. Os teores de massa seca nos Iimb8§976‘L°nd””a' IAPAR. pp. 17-36.

foliares e peciolos aumentaram linearmente com arosmann, | and Freitas, A. C. (1950), Determinaca
P . do teor de matéria seca pelo peso especifico emsrai

idade das plantas, devido a menor propor¢do deye mandiocaRevista Agrondmicd.4, 75-80.

folhas jovens e a fatores ontogénicos inerentes gymmer, G. L.: Hobman, F. R. and Shepherd, R.K.

planta. As hastes proporcionaram, (1987), Effects of planting time and harvest age on

temporariamente, os assimilados necessarios paraassavaNlanihot esculentgin Northern Australia. I.

a reestruturacao vegetativa das plantas, protelanddrop growth and yield in moist environments.

a disponibilidade e uso dos carboidratos Experimental Agriculture23 401-414.

armazenados nas raizes. O teor de massa seca ln@man, F. R.; Hammer, G. L. and Shepherd, R. K.

raizes foi menor durante o periodo de crescimento(1987). Effects of planting time and harvest age on

vegetativo e maior, durante o periodo de repousocassaval\(lamhot esculer)t)am Northern Australia. 11.

AP A . Crop growth and vyield in a seasonally-dry

f'S'OIC_)g'CO' O diametro das ,ralzes aument(_)u, environmentExperimental Agriculture23, 415-424.

consideravelmente, no periodo de mMaiofgGE (2003), Sistema IBGE de recuperagdo

enfolhamento, indicando a importancia da automatica Available at: <http://www.sidra.ibge.
producéo de folhas nos componentes de produGéqov.br/bda/agric>. Accessed in: February,12003.

da mandioca. Jesus, V. S.; Moraes, C. F.; Teles, F. F. F. and

Sediyama, C. S. (1986), Teor de carboidrato em
raizes e caules de dez variedades de mandioca
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