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ABSTRACT

The effect of harvest period on the quality of storage roots and leaves of cassava cultivars was determined in an
experiment carried out in a randomized complete block design with four replications in a split plot scheme, with five
cultivars in the plots and ten harvest times in the subplots. The IAC 13 cultivar had the highest rate of dry matter
accumulation in the storage roots and the Mico cultivar the lowest. The period of least dry matter content in the
storage roots occurred later for the Fécula Branca, Mico and IAC 14 cultivars, and the minimum starch content in
the storage roots occurred later for the Fécula Branca and Mico cultivars. In general, the IAC 13, IAC 14 and
Fécula Branca cultivars had higher dry matter content in the storage roots, while higher starch content in the dry
and fresh matter were obtained in the Fécula Branca cultivar. The crude protein content in the leaves decreased as
the plant aged.
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INTRODUCTION Cassava plant is cultivated mainly for its storage
roots (Ravindran, 1993), and it produces
Cassava is one of the energetic bases in thotentially more calories per area unit than any
nutrition of the low income population in tropical other crop in the world except sugar cane
and subtropical countries (Carvalho et 4P93a), (Cassava, 2000). Energy production from the
and is the food basis for approximately 500cassava crop is 250 x 16al.ha’.day’, compared
million people throughout the world (Cassavawith 200 x 16, 176 x 16, 114 x 10 e 110 x 10
2000). Also being used in animal meal and as rawal.ha".day’, produced by maize, rice, sorghum

material for various industrialized productsand wheat, respectively (Balagopalan gt1£188).
(Doretto, 1993). However, besides the storage roots being rich in

starch, the cassava plant canopy has gained
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importance because it might be a source aoftorage root and leaves quality of five cassava
proteins, vitamins and minerals for human andultivars in the Northwest of Paran& State, Brazil.
animal nutrition (Carvalho et al1985; Carvalho

et al, 1993a). Among the reasons for these

speculations is the fact that the leaf protein conteMATERIALS AND METHODS

is high for a non-leguminous crop, being on

average around 210.0 gkgRavindran, 1993) The experiment was carried out from October
although values vary from 147.0 gkdo 400.0 1997 to May 1999 in Araruna, Northwest of
g.kg' in dry matter. The variations have beenParana State, in a distrophic red lattosoil
attributed to several factors, both in the dry mattefEmbrapa, 1999).

and starch content in the roots and the cassava legiie chemical analysis of soil samples from the
protein content, but the most important are thosexperimental area, in the 0-0.20m deep layer,
which refer to differences among cultivars, as welperformed before setting up the experiment,
as the harvesting period of the storage roots (Jessilsowed that it had the following composition: pH
et al., 1986; Fukuda and Borges, 1990) and of thecaCl), 5.2; pH (water), 6.4; Al (cmol.dm?®),
canopy (Carvalho et al., 1985; Ravindran, 1993). 0.00; H + AI** (cmoL.dm®), 3.17; C&" + Mg
Thus studies are needed to establish the mo§mol.dm®), 2.44; C&" (cmolk.dmi®), 1.49; K
suitable crop stage for harvest by regions and bgmol.dni®), 0.32; P (mg.dif), 5.0; C (g.dr),
cultivar that would provide highly nutritious 13.57. The climate in Araruna is the Cfb type
foliage (Carvalho et gl 1991) and storage roots according to the Koppen classification, with
with high dry matter and starch contents (Wholey1.5C mean annual temperature, 1,617 mm mean
and Booth, 1979). annual rainfall and 62% mean annual relative
Therefore, this study was carried out to determingumidity (Godoy et al 1976). Fig. 1 shows the
the effect of different harvest periods on theclimatic data recorded in the experimental period.
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Figure 1 - Mean monthly rainfall precipitation and maximum and minimum temperatures observed from August
1997 to May 1999 in Araruna, PR.
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The Mico, Fibra, IAC 13, IAC 14 and Féculad) Crude leaf protein content (PTN): Mean value
Branca cassava cultivars were harvested faexpressed in g.kgobtained by determining the
evaluation at ten different times during the secontbtal nitrogen using the Kjeldahl method,
plant cycle. They were defined as suitable foaccording to AOAC (1970) from ground leaf dry
cultivation in the region by Vidigal Filho et.al matter samples.

(2000). A raadomized complete block design with

four replications and treatments arranged in splithe data were submitted to analysis of variance.
plots was used. The cultivars were randomlyfhe cultivars means were compared by the Tukey
distributed in plots (main treatments) and thdest at 5% of probability (#0.05), while the
harvest times in the sub-plots (secondarjparvest time means were analyzed by polynomial
treatments). equation models, according to Banzatto and
The plot dimensions were 17.6 m (length) x 22.Kronka (1995).

m (width), with 1.0 m spacing between rows and

0.80 m among plants in the same row. The total

area of each plot was 327.2,with each of the 10 RESULTS AND DISCUSSION

subdivisions (sub-plots) referring to a harvest time.

Each sub-plot was composed of a row of 22 plantg\nalysis of variance of the data for dry matter and
with intercalated individual side borders. Thestarch content in the storage roots and crude leaf
plants at the extremities of each sub-plot thaprotein content showed significant <@05)
formed the row end borders were also discardedultivar and harvest time main effects and cultivar
The useful area of each sub-plot was 16°Grom  x harvest time interaction for all the assessed
which six plants were randomly harvested for dataharacteristics. Consequently, individual mathe-
collection (Veltkamp, 1985). matical models were fitted to each cultivar to
Plants were collected monthly starting at 12explain the biological phenomena that affected the
months of age and 60g samples were taken frooassava plant performance along the harvesting
both, storage roots and fresh leaves. The storageriod.

roots were sliced and cut in cubes ofThe variations observed in the storage roots dry
approximately 0.01 m and dried at®0n a forced matter content for all the cultivars during the
air dryer until constant weight, to determine theiharvest times allowed the fitting of cubic order
respective dry matter content (Sales Filho, 1980polynomial models (Fig. 2). Such behavior was
The leaves were dried at ‘@5to obtain the dry characterized by high values for the first harvest,
matter (Silva, 1981). The dry matter (storage rootehich decreased rapidly in the subsequent
and leaves) was ground in a Wiley-Thomas typéarvests. Fig. 2 shows that the Fibra and IAC 13
grinder with a 60 mesh sieve and placed ircultivars had minimum points at 14.80 (308.55
Wheaton tubes until the subsequent analyses. Thekg') and 14.67 (326.87 g.Ky months,
following characteristics were assessed: respectively, while Mico, IAC 14 and Fécula
a) dry matter content in the storage roots (DMR)Branca had respective minimum points occurring
Mean value expressed in gkebtained after later, at 15.78 (256.50 gKg 15.34 (336.25
weighing on semi-analytical scales, cubes of.kg") and 15.63 (336.38 g.Ky months. A new
approximately 0.01 fof storage roots dried in a stage of root dry matter accumulation was
forced air dryer; observed starting in this period until the tenth
b) starch content based on dry matter (SDM)harvest time, when the curve tended to stabilize
Mean value expressed in gkgbtained by the again.

lodine method followed turbidimetrically at 610 Some striking differences in cultivar behavior
nm by the strong blue chromophere formed (Dinizwere detected especially for the Mico cultivar,
1999); which had high means in the first harvest but
c) starch content based on the fresh matter (SFMghowed a significant fall in the storage root dry
Mean value expressed in gkgvas obtained by matter content when compared to the other

the following equation: cultivars. IAC 13 had a higher accumulation rate
of storage root dry matter than the other cultivars

SDM x DMR at the end of the harvest.
S :W; The variations in the storage root dry matter

contents over the harvest times followed a
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seasonal pattern (Hammer et 4B87; Hobman et plant rest and decreased sharply during the canopy
al., 1987) and were higher in slow growing andregeneration and active growth periods.

500.0 1 & Mico § = 3889.57 - 593.266X + 31.4277X2- 0.5337X° r?=0.81
OFibra ¥ =3608.54 - 586.616X + 34.0751X?- 0.6422X° r?=0.68
OIAC 13 Y =13883.48 - 630.443X + 36.3685X" - 0.6762X° r?=0.91
~ 450.0 | AIAC 14 ¥ =3033.78 - 451.923X + 24.5318X” - 0.4260X° r’=0.80
o X Fécula Branca Y =2899.20 - 428.402X + 23.3454%%- 0.4112X3 r*=0.77
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Figure 2 - Storage roots dry matter content (g‘k@f five cassava cultivars to 10 harvest times during the
second plant cycle (Araruna-PR 2001).

Thus the high contents observed in the first harved#, IAC 13 and Fécula Branca cultivars at all the
were based on the fact that the plants were at tlienes assessed but these cultivars did not differ
end of the first physiological rest period, while thefrom the Fibra cultivar at 13, 15, 17 and 20
subsequent reduction in these values was probahtyonths.

caused by the need to mobilize starch from th&he Mico cultivar showed the least means in all
storage roots to meet the demand of new forminthe harvests, but did not differ from the Fibra
plant structures (Sales Filho, 1980). The fullcultivar at 12, 13, 14 and 21 months. The
architectural re-structuring of the plant foliage insuperiority of the IAC 14, IAC 13 and Fécula
the second plant cycle, associated with th&ranca for dry matter content present in the
occurrence of high rainfall, as well as appropriatestorage roots was also observed by Vidigal Filho
temperatures to cassava plant photosynthesis (Fiet al (2000) in plants with one plant cycle, when
1) that is, 28 to 35C (El-Sharkawy et a11984), compared with Fibra and Mico. Therefore, the
lead the plants to a new period of dry mattedifferences are evident among cultivars for the dry
accumulation in the storage roots which mighmatter content present in the storage roots and the
have been due to a positive balance in thanportance of selecting materials which have high
photoassimilates produced. According to Keatingontent, to obtain greater agro-industrial yield.

et al (1982), the physiological rest period The statistical significance of the cultivar x harvest
represented the best harvest time, because of thime interaction for starch content based on the
high storage root production and their highstorage root dry matter enabled the adjustment of
contents of dry matter. polynomial equations of quadratic order for all
There were also significant differences among thassessed cultivars. Fig. 3 shows that the starch
cultivars (Table 1) at all the harvest times. Incontent in the storage roots dry matter was high at
general, higher means were obtained with the IAGhe beginning of the harvest time but decreased in
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the following months, with the minimum points months for IAC 14 (550.70 g.Ky and 15.67
occurring at 15.87 months for Mico (565.63months for Fécula Branca (619.25 g'kg

g.kg"), 15.98 months for Fibra (564.17 gRg The minimum value obtained for Fécula Branca
15.63 months for IAC 13 (545.37 giRg 15.66 was on average 11.32% superior to the respective
minimum values obtained for the other cultivars.

Table 1 - Means of storage roots dry matter content (§.kif five cassava cultivars at 10 harvest times during the
second plant cycle (Araruna-PR 2001) (means of four replicates)

Storage roots dry matter content (g.kd)

Harvest period

Cultivars  ~13Aug) 13 (Sep) 14 (Oct) 15 (Nov)

16 (Dec) 17 (Jan) 18 (Feb) 19 (Mar) 20 (Apr) 21 (May)
Mico 3544 b 3402 b 3072 ¢ 2329 b 2419 ¢ 2538 b 291.1 3182 ¢ 3261 b 3405 ¢
Fibra 352.1 b 350.0ab 3289 bc 291.3a 2889 b 3510a 336.3 b 3683 b 3704a 364.8 bc
IAC 14 396.8a 3785a 3739a 307.0a 331.2a 3525a 364.4ab 389.7ab 400.3a 4140 a
IAC 13 377.9ab 359.4ab 343.2abc 309.2a 338.0a 3474 a 375.8a 410.0a 406.8 a 419.1a
Fécula Branca 398.4 a 386.6 a 364.4 ab 326.5a 312.3 ab 351.1a 360.6 ab 376.5ab 371.4a 389.8 ab
F 5.60* 4.25*% 8.19* 14.74* 17.13* 21.24* 12.87* 13.26* 11.55* 12.49*

*Significant at a level of 5% probability by the F test(R?5)

ns = non-significant at a level of 5% probability by the F tes0.(%)

Means followed by the same letter in the column did not differ by the Tukey test.

The reduction of starch content in the storage roottt the end of the harvest, that is at 21 months, when
dry matter was due to the regeneration of vegetatitbe plants were again at vegetative rest.

structure of plants, which was possible both becaugdthough the means of the starch contents in the
of the pluvial precipitation increase, and the higlstorage roots dry matter correlated positively (r =

registered temperatures (Fig. 1). However, a ne®@.78*) with the storage roots dry matter content,

starch accumulation phase began in the storage rostsch characteristics were not found to be directly
of all the cultivars. The highest values were reacheelated to a cause and effect condition.

— 2 2_
800.0 - o Mico §= 2429.25 - 234.914X + 7.4017x2 r= 0.79
O Fibra §=2340.44 - 222.372X + 6.9597X r’=0.67
OIAC 13 §=1931.02 - 177.266X + 5.6694X> r’=0.58
-~ 750.0 1 AIAC 14 ¥=2252.98 - 217.364X + 6.9388X> r’=0.79
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Figure 3 - Starch content based on the storage roots dry matter'{@kéjve cassava cultivars at 10 harvest times

during the second plant cycle (Araruna-PR, 2001).
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Thus the reduction observed in the starch contemiere lower than those reported by Sarmento
based on the dry matter was not necessarily causgi®97). However, there could be difficulties in
by a direct reduction in the dry matter content in thenaking comparison among the data available in
storage roots. Probably it was caused by the needttee literature, considering that in many cases, they
hydrolyze the starch stored in the storage roots teere calculated by difference from the centesimal
low weight carbohydrate molecules (Madore, 1994¢omposition or using methods of low analytical
to be used in the formation of new sprouts (Salegrecision.

Filho, 1980). Regarding the differences among the cultivars
The starch concentration in the storage roots drffable 2), the Fécula Branca cultivar generally
matter was reduced by hydrolysis to soluble sugaraccounted for the highest starch contents present in
but this did not necessarily resulted in a reduction ithe storage roots dry matter, although this cultivar
the dry matter content. The reduction in the starctid not differ significantly from the Mico, Fibra
content, which occured concomitantly with the riseand IAC 14 cultivars at 12 months, or from the
in sugar concentration in the cassava storage rodw#ico, Fibra and IAC 13 cultivars at 14 months. No
has been reported by Carvalho e{(H93Db). differences were observed among the cultivars at
The increase in starch content in the dry mattet3, 16 and 19 months of age. Differences among
observed after 16 months might have occurrethe cultivars for starch content in the dry matter
because the carbohydrate production rate byere also reported by Sarmento (1997) who
photosynthesis had supplanted the demand fabserved that the Mico cultivar was superior to
those already stocked in the storage roots becauBeanca de Santa Catarina, Fibra and IAC 12 and
of the regeneration of the photosynthesizing plargpeculated that this was a genetically controlled
structure. attribute.

The starch content in the storage roots dry matter

ranged from 507.19 to 741.48 gkdrhese values

Table 2 - Means of starch content based on the storage roots dry mattet) (gfkive cassava cultivars at 10
harvest times during the second plant cycle (Araruna-PR, 2001) (means of four replicates)

Starch content in the dry matter (g.kg")

Cultivars Harvest period
12 (Aug) 13(Sep) 14 (Oct) 15(Nov) 16 (Dec) 17 (Jan) 18 (Feb) 19 (Mar) 20 (Apr) 21 (May)

Mico 661.80a 618.58a 659.77a 534.04 b 563.92a 562.62 b 567.17 b 667.26a 717.00a 741.48a
Fibra 652.21ab 61544a 658.02ab 589.35 b 53348a 54170 b 54057 bc 671.53a 720.76a 711.94a
IAC 14 621.49ab 595.10a 601.69 b 591.03 b 5516la 547.02 b 52196 bc 633.20a 727.11a 737.8la
IAC 13 60349 b 571.76a 625.96ab 57348 b 53353a 51489 b 50719 c 67497a 681.0la 687.8la
Fécula Branca 662.36a 607.75a 643.31ab 654.66a 587.49a 633.21a 62691la 630.11a 695.27a 685.20a
F 3.18* 2.42° 2.68* 8.59* 2.3% 8.97* 10.07* 2.1% 1.70° 3.22*

*Significant at a level of 5% probability by the F test(R?5)
ns = non-significant at a level of 5% probability by the F tes0.(8)
Means followed by the same letter in the column did not differ by the Tukey test.

The pattern of the starch content means based &milar to the starch content in the dry matter, the
the storage roots fresh matter observed in thetarch content based on the storage roots fresh
harvest period enabled this characteristic to bmatter was high at the first harvest, but decreased
adjusted to polynomial models of quadratic ordeto the minimum point at 15.38, 15.78 and 15.81
for all the cultivars (Fig. 4). Generally, the fit of months of age for IAC 13, IAC 14 and Fibra,
the curves obtained for this characteristic wasespectively, but occurred later at 16.21 and 16.20
better than that obtained for the starch content imonths for Mico and Fécula Branca, respectively.
dry matter curves, possibly because the starchhe lowest content observed for Fécula Branca at
content curve in storage roots fresh matter wa$6.20 months was 210.31 gkg.e. 12.5, 13.8,
obtained from the storage roots dry matter whicii6.4 and 42.8% superior to the minimum values
influenced it very strongly. observed for IAC 14 (187.01 gKkg IAC 13
(184.82 g.kg), Fibra (180.72 g.k§ and Mico
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(147.28 g.kg), respectively. Within the asses-The high starch content present in the storage roots
sment period, a new accumulation peak wafesh matter at 21 months of age occurred at the
recorded at the last harvest, which was carried obeginning of the second physiological rest period

at 21 months of age.

of the plants. In such a period, lower temperatures
and low rainfall were recorded (Fig. 1) and this

was the period when plants reached the highest
starch contents in their storage roots (Andrade,
1989; Sriroth et al 1999).

350.0 & Mico g = 1551.72 - 173.236X + 5.3421X> 2= 0.84
OFibra § =1121.95 - 119.065X + 3.7654X* ’=0.74

OIAC 13 9 =1099.00 - 118.845X + 3.8625X? ?=0.80

- AIAC 14 ¥ =1372.75 - 150.315X + 4.7638X%? 2= 0.90
300.0 A X Fécula Branca Y= 960.09- 92.553X + 2.8562X2 r’= 0.80
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Figure 4 - Starch content on the storage roots fresh matter tgddfive cassava cultivars at 10 harvest times
during the second plant cycle (Araruna-PR, 2001).

Table 3 - Means of starch content based on the storage roots fresh mattéh) @f Kiye cassava cultivars at 10
harvest times during the second plant cycle (Araruna-PR, 2001) (means of four replicates)

Starch content in the fresh matter (g.kg)

Cultivars Harvest period
12 (Aug) 13 (Sep) 14(Oct) 15(Nov) 16 (Dec) 17 (Jan) 18 (Feb) 19 (Mar) 20 (Apr) 21 (May)

Mico 234.95ab 210.63ab 202.14a 12536 c 13690 b 143.04 c 16527 b 21239 c 23437 b 25279 c
Fibra 229.71 b 21530ab 216.32a 172.00 b 155.31ab 190.06ab 18235 b 247.55ab 267.24ab 259.85 bc
IAC 14 246.71ab 225.21ab 22523a 181.36ab 182.95a 19256ab 190.25 b 247.05ab 291.12a 305.64 a
IAC 13 22798 b 20164 b 21451a 17787 b 180.65a 179.16 b 190.69 b 277.07a 277.00a 288.51ab
FéculaBranca 263.75a 235.03a 234.35a 21364a 183.79a 22224a 226.22a 237.51 bc 258.12ab 266.80 bc
F 3.08* 2.3% 2.04% 13.97* 6.13* 11.37* 6.84* 7.51* 6.32* 6.65*

*Significant at a level of 5% probability by the F test(R?5)
ns = non-significant at a level of 5% probability by the F tes0.(%)
Means followed by the same letter in the column did not differ by the Tukey test.
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Thus, the fact that the plant was conditioned to th&he data were similar to those obtained by Vidigal
climate for the maximum starch accumulation inFilho et al (2000) in plants with one vegetative
the storage roots might result in starchcycle. Higher dry matter content was found in
accumulation peaks at various ages, as reported Bgcula Branca, IAC 14, IAC 13 and IAC 12
Wholey and Booth (1979) at 15 months, Kayodeultivars and lower the Mico cultivar. In the
(1983) at 12 and 15 months, Andrade (1989) at Present study, similar behavior was also observed
months, Carvalho et .a{1993b) at 20 months and at 13 months, but this was the month when the
by Sriroth et al(1999) at 14 months. Fibra cultivar also presented high values. The
The average starch content in the storage rooEgcula Branca cultivar also showed the highest
fresh matter ranged from 167.92 g'kat 16 values from 15 to 18 months, but did not differ
months to 274.71 g.Kgat 21 months. In general, from IAC 14 at 15 months, from IAC 14, IAC 13
these values were lower to those related bgnd Fibra at 16 months from IAC 14 and Fibra at
Carvalho et al. (1993b). However, they werel7 months. At 18 months, Fécula Branca
similar to those obtained by Sriroth et al. (1999kurpassed the other cultivars but was inferior to
and Kayode (1983). IAC 13, Fibra and IAC 14 at 19 months, but did
Regarding the cultivars (Table 3) only at 14not differ from these cultivars at 20 months. At the
months, corresponding to the third harvest time, ntast harvest, at 21 months, the IAC 14 and IAC 13
differences were detected among the -cultivarsultivars showed the highest means. Furthermore,
assessed. except for the first three harvests, the Mico
At the other harvest times, the cultivars behavedultivar tended to present the lowest mean, a fact
differently for starch content present in the storagevhich reinforces the data obtained by Vidigal
roots fresh matter. In the first harvest, carried oukilho et al (2000).

at 12 months of age, the Fécula Branca cultivabata obtained for crude leaf protein content
had the highest content but this was not differerdllowed fitting of linear models for all the
from IAC 14 and Mico. cultivars.

A .
400,0 - S Mico }A/ =534.614 - 15.0479X I'2—0.87
OFibra Y =502.296-17.4728X  r’=0.86
Yy - _ 2_
375.0 1 % OIAC 13 3 539.190 - 13.7624X  1°=0.85
AIAC 14 g =523.724-12.9307X
= 495.227 - 11.0046X

_1)
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Figure 5 - Crude leaf protein content (g.kg-1) of five cassava cultivars at 10 harvest times during the second plant
cycle (Araruna-PR, 2001).
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The highest crude protein contents occurred at theentioned protein content increase because of
first harvest, which was carried out at 12 monthshey did not use a mathematical model to fit the
of age. From this period onwards, a continuouslata obtained, which could express more precisely
decrease in the contents was recorded until the lasie dynamic of the crude protein contents in the
harvest (Fig. 5) when the lowest means werdifferent assessment periods. The crude protein
observed, which were equivalent on average toontent obtained in the present study varied on
66% of the value obtained in the first harvest. Thaverage from 366.38 g.kgto 240.36 g.kg and
variation in the protein contents in the cassavaas therefore on average 34.89% superior to those
canopy because of the plant age was also observebdserved by Carvalho et.a]1993a) during the

by Carvalho et a1985) who found higher protein second plant cycle. However, the results obtained
contents when the harvests were carried out at 1% Carvalho et al (1993a) at the last harvest
and 16 months. Similarly, Carvalho et £1991) period were practically identical to those obtained
obtained higher protein values at 12 and 1én the present study (at 21 months of age). The
months after planting, which corresponded to theariation interval in the crude protein contents in
period of highest leafing in the plants. cassava leaves found in the present study was
The authors found the lowest means at 8 and 2Zfbmpatible with that presented by Ravindran
months, which corresponded to July, when th€1993) who stated that although the mean protein
plants had few leaves. Carvalho et é993a) contents in cassava leaves were around 210.00
studied three cassava cultivars harvested at 11 agckg" they could vary from 147 g.Kgto 400

18 months of age and obtained the highest proteimnkg®. The last harvests, carried out at the phase of
contents in the first harvest periods, with minimurmdeast leaf protein content corresponded to the
values occurring from 15 to 17 montlasid there period of greatest starch accumulation in the
was a slight increase in the mean at the lastiorage roots (Figs. 3 and 4).

harvest. However, it is possible that the authors

Table 4 - Means of crude leaf protein content (g'kof five cassava cultivars at 10 harvest times during the second
plant cycle. (Araruna-PR, 2001) (means of four replicates)

Crude leaf protein content (g.kg')

Cultivars Harvest period
12 (Aug) 13 (Sep) 14(Oct) 15(Nov) 16 (Dec) 17 (Jan) 18 (Feb) 19 (Mar) 20 (Apr) 21 (May)

Mico 3521 b 3595a 3444 b 2921 b 2774 ¢ 2644 b 2372 ¢ 2570 b 2476 «c 2316 c
Fibra 384.4a 379.4a 357.1ab 316.6a 300.7abc 269.5ab 260.1 bc 300.8a 264.1 bc 207.3 d
IAC 14 369.1ab 372.7a 363.0ab 3152 ab 289.3 bc 28l5ab 286.2a 298.2 a 269.9 abc 258.6 ab
IAC 13 379.3a 360.0 a 3739a 309.4 ab 303.8ab 289.3a 2849 a 2999 a 282.7ab 238.0 bc
FéculaBranca 347.0 b 376.6a 346.7 b 330.7a 324.2a 292.0a 269.5 ab 294.7 a 2889 a 266.3 a
F 7.19* 2.31° 3.91* 5.19* 8.15* 3.89* 10.86* 9.29* 7.01* 14.50*

*Significant at a level of 5% probability by the F test(R?5)
ns = non-significant at a level of 5% probability by the F tes0.(8)
Means followed by the same letter in the column did not differ by the Tukey test.

Studies developed by Carvalho et @985) and Wilson (1979), there was an increase in demand
Carvalho et al (1991) also showed an inversefor carbohydrates in the storage root development
relationship between crude leaf protein contenperiods, making the plant direct the metabolism
and the starch content, but the results obtained lgr its synthesis and for accumulation in the

these authors refer to the starch content in the plastorage roots in the form of starch, in detriment to
stems. protein synthesis.

A possible explanation for the contrast in curvegxcept for the harvest at 13 months of age, all the
obtained in the present study could be due to @ther cultivar assessments (Table 4) resulted in
lower offer of carbohydrates for protein synthesisignificantly different means &.05). In general,

in the last harvest, because of the highefAC 13 and IAC 14 cultivars had higher means

accumulation of these carbohydrates in the storagwer the harvest periods but did not differ from

roots (Figs. 3 and 4). According to Holmes andribra at 12, 14, 15, 16 17 and 19 months or from
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Fécula Branca at 14, 16, 17, 18, 19, 20 and Z2Banzatto, D. A. and Kronka, S. N. (1995),
months of age. However, IAC 14 was inferior to Experimentacdo Agricola 3. ed. Jaboticabal
Fibra, IAC 13 and Fécula Branca at 16 months, FUNEP.

while 1AC 13 had lower values than IAC 14 and(':arvalho, V. D.; Paula, M. B. and Juste Jr.,, E. S. G.

Fécula Branca at 21 months of age. The Mico (1985), Efeito da época de colheita no rendimento e
cultivar tended to bresent the lowest méans composicdo quimica de fenos de parte aérea de dez
P ) cultivares de mandioca.Revista Brasileira de

Mandioca 4, 43-59.
Carvalho, V. D.; Chagas, S. J. R. and Juste Jr., E. S. G.
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um experimento delineado em blocos completos Brasileira de Mandiocal2, 49-58. N
casualizados, em parcelas subdivididas, cofassava. (2000), A mother crop for millions.

éopicsZZ/cassava.htm\cesso em 5 de abiril.

cultivares e, nas subparcelas, dez épocas % N
; : . iniz, S. P. S. S. (1999), Aspectos fisiologicos e
colheita. A cultivar IAC 13 apresentou maior taxa bioquimicos do &cido fusarico, seus efeitos sobre o

de acumulo de_= massa seca nas raizes ‘Euberosa.gecido vegetal, bem como a acdo do balsamo de
enguanto a Mico, a menor taxa. O perlodo de copaiba no controle da populacio Rasarium sp
menores teores de massa seca nas raizes tuberosggctoral thesis. Universidade Estadual Paulista,
ocorreu mais tardiamente para Fécula Branca,Botucatu - SP.

Mico e IAC 14, sendo que os teores minimos dBoreto, M. (1993), Distribuicdo da cultura da
amido na massa fresca das raizes tuberosas, forammandioca no Parana nos anos.8@par, (Informe de
mais tardios para Fécula Branca e Mico. Em geral, Pesquisa, 102), Londrina.

IAC 14, IAC 13 e Fécula Branca apresentarangmbrapa- (1999%istema brasileiro de classificagéo de

maiores teores de massa seca nas raizes tuberoslgsﬁlr?aifv\ge J,\";I‘”eg(? :Ccc’)\(':is' 3 H. and Cadena. G

enquanto que maiores teores de amido na ma . ;
na massa fresca foram obtidos bor Fécul 984), Influencg of differences in Iegf anatomy on
seca e P et photosynthetic rates oh some cultivars of cassava.

Branca. O teor de proteina bruta nas folhas ppotosynthesis Research, 235-242.

decresceu com a idade das plantas. Fukuda, W. M. G. and Borges, M. F. (1990), Influéncia
da idade de colheita sobre a qualidade de raizes em
diferentes cultivares de mandioca de mdgavista
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