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ABSTRACT

Detopping of cassava plants at different degrees before harvest was under-
taken to determine its effect on vascular streaking and quality during storage.

Detopping the plants at 50-100% and stripping of all the leaves substantially
delayed vascular streaking of the tubers during storage at ambient condition.
However, it reduced the dry matter and starch contents of the tubers. A positive
relationship was observed between severity of rotting and streaking but not be-

tween vascular streaking and percentage rotting.
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INTRODUCTION

Cassava (Manihot esculenta Crantz)
is @ major root crop grown in the Phi-
lippines which is largely used as a
staple food especially by poor people
in rural areas. It can substitute wheat
flour in baked products by 10%
(PCARR, 1977). To some extent, 1t 1s

used for starch manufacture.
In spite of its various uses, the eco-

nomic value of cassava cannot be fully

exploited due to rapid deterioration of
its tubers immediately after harvest
(Ingram and Humphries, 1972; Robin-
son and Kutianawala, 1979). Cassava
tubers can only be stored for 24 to 72
hours at ambient condition. Vascular
streaking which is oftentimes followed
by general rotting usually occurs after
this period.

Vascular streaking is thought to be
caused by enzymatic reaction. It is si-
milar to the brownish discoloration
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that normally appears during the fer- 4, OLR — Only the leaves were re-
mentation of cassava which is due to moved

the oxidation of leucoanthocyanin 5. Control — No detopping
(Normancha and Pereira, 1943 as

cited by Averre, 1967). The inner These treatments were replicated

layer of the tuber is not discolored. three times in a randomized com-
However, vascular streaking is largely plete block design (RCBD). All the
enhanced by mechanical damage du- shoots which started to emerge at the
ring and after harvest (Akinreile, nodes after cutting the stem were re-

1964; Booth, 1976) because of water  mgved until the plants were harvested.
loss through the wounds (Marriott

et al., 1978). Harvesting, Transport and Sample Pre-

While there are several methods to  paration. All the plants were harvested
prevent  deterioration of cassava at the same time. They were carefully
tubers, only a few deal on the effect of  yprooted to avoid skinning and crack-
pre-harvest factors. Castano et al. jng of the tubers. The tubers were
(1978), CIAT (1976) and Lozano et  carefully cut from the stem and were
al. (1978) reported that physiological jeft unwashed but the adhering soil
deterioration can be prevented by particles were carefully removed. All
pruning the plants 3 weeks before the tubers were transported to the
harvest or by storing the harvested Pgstharvest Laboratory, Postharvest

tubers in polyethylene bags. Microbial  Horticulture Training and Research
deterioration, on the other hand, can  Center, U.P. at Los Banos.

be prevented by immersing the tubers Twenty uniform and undamaged
in a fungicidal solution such as Man- tubers from each treatment were laid
Zate, out in a table at ambient conditions

This paper presents the effects of (3t temperature of 27.0°C £ 1.2°C

different degrees of detopping of cas- and 85% X 5% relative humidity).
sava plants before harvest on vascular This was replicated three times.
streaking and quality of the tubers

during storage at ambient conditions.
Gathering of Data. Every sampling

time, two sample tubers per replica-

MATERIALS AND METHODS

Detopping of Cassava Plants. Tgn.

month old native cassava (Binoboy
cultivar) plants were detopped at 20
and 40 days before harvest using the
following treatments:
1. 25% of the stem was detopped
2. 50% of the stem was detopped
3. 100% of the stem was detop-

ped

tion In each treatment were observed
for wvascular streaking., The tubers
were peeled and cut crosswise to
assess vascular streaking using the
rating scale below:

1'— No vascular streaking

2— Less than 25% of the tuber
area has vascular streaking

3— 26-50% of the tuber area has
vascular streaking

4—- 51-75% of the tuber area has
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vascular streaking
5- 76-100% of the tuber area has

vascular streaking

Starch content (using the modified
Nielsen method, 1943), weight loss,
and dry matter content were moni-
tored at harvest and at the termination
of the study. Percent rotting and seve-
rity index were determined at the ter-
mination of the study. The forme:
was computed using the formuia:

Number of
rotten tubers
Total number of
sample tubers

% Rotting = x 100

while the latter was determined by
classifying the rotten tubers according
to the rating scale below:

1 — less than 20% of the tuber area

IS rotten
21-40% of the tuber area is rot-

ten
3— 41-60% of the tuber area is rot-

ten
61-80% of the tuber area is rot-

ten
more than 80% of the tuber

area |s rotten

RESULTS AND DISCUSSION
Development of Vascular Streaking

Vascular streaking in cassava tubers
was substantially reduced by detop-
ping or stripping off all the leaves be-
fore harvest (Fig. 1). Severe vascular
streaking was observed in the tubers
from the undetopped plants after one
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day of storage compared to very stight
streaking in the tubers from pjans
that were detopped or stripped of
their leaves.

Vascular streaking developed slowly
but progressively in tubers from the
detopped plants regardless of the time
of detopping. It started mostly at the
proximal end of the tubers. The inten-
sity of vascular streaking observed
with time varied with the degree of
detopping of the stem. The tubers
from plants at 100% detopping had
the slightest vascular streaking com-
pared to. the rest of the detopped
plants at 3, 5 and 7 days of storage
at ambient condition. This result sup-
ported the observation of Lozano et
al. (1978) that pruning the stem at
20 cm above the ground radically
reduced the rate of postharvest dete-
rioration of the tubers in the varieties
studied. However if regrowth was al-
lowed, the resistance to physiological
deterioration decreased. Tubers from
pruned plants developed lesser vascu-
lar streaking compared to the control
tubers (Marriott et al., 1979).

The tubers from plants detopped
at 40 days before harvest had general-
ly less vascular streaking than the
tubers from plants detopped at 20
days before harvest but the develop-
ment with time was faster in the
latter. Vascular streaking was more
apparent during the first up to the
third day of storage than during the
latter period of storage. Beyond this
period, no significant difference be-
tween the two detopping times was
observed.
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Fig. 1. Vascular streaking (while in storage) of cassava tubers harvested from plants sub-
jected to various degrees and times of detopping.
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Rotting of Tubers

Rotting of tubers stored at ambient

conditions for 8 days occurred in all
treatments at different magnitudes
(Table 1). Tubers from plants de-
topped at 50 and 100% gave signifi-
cantly lower percentage decay. Like-
wise, the disease severity was lowest in
tubers from plants ecompletely de-
topped (100%) in both times of detop-
ping (Table 2). This seems to imply
that complete detopping of the stem
before harvest resulted in cellular alte-
ration of the root tissues that impaired
the growth of microorganisms. Corre-
lation analysis between disease severity
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and degree of vascular streaking
showed a significant positive rela.
tionship (Fig. 2). This result Suggests
that streaking enhanced microbjg| de-
terioration. Microorganisms are nor-
mally only involved [ate in Secondary
deterioration, utilizing the moribungd
tissues (Booth, 1977). On the other
hand, percent rotting was not corre.
lated with the degree of vascular
streaking (Fig. 3) suggesting that
rotting may occur even without vas-
cular streaking.

The time of detopping the stem
betore harvest did not significantly

affect severity index and percentage

rotting (Table 3).

Table 1. Percentage rotting of cassava tubers stored for 8 days at ambient con.
ditions as affected by degree and time of detopping before harvest

| |

Degree of Detopping

0 (no detopping)
25% detopping
50% detopping
100% detopping

OLR (only leaves were removed)

Percentage Rotting'

Time of Detopping
(days before harvest)
20 40

70.00a 70.00a
62.77b 62.00b
52.30¢C h6.33¢
50.35¢ 51.14d
61.18b 713.373a
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Table 2. Severity index of cassava tubers stored for 8 days at ambient conditions
as atfected by degree and time of detopping before harvest.’

%"‘

Severity Index’

Degree of Detopping Time of Detopping
(days before harvest)
20 40
PSRN0 SO 2 T S IS BePeB o 4 4 A o) B P N WY o RPN s 3
0 (no detopping) 3.35 8 3,30 8
25% detopping 2.60 ab 3.40 a
0% detopping 3.28 a 246 b
100% detopping 17 PR 1Bt ¢
OLR (only leaves were removed) 242 b 2.13 b

mﬂmﬁ_mm—mm_“_“”m

L s b . . '
Disease severity was determined based on the rotten area/tuber using the rating scale
below:

1 — less than 20% of the tuber area is rotten
2 — 2140% of the tuber area is rotten

3 — 41-60% of the tuber area is rotten

4 — 61-80% of the tuber area is rotten

S — more than 80% of the tuber area is rotten

?Means within a column followed by a common letter are not significantly dif-
ferent from each other at 5% level, DMRT.

Table 3. Severity index and percentage rotting in cassava tubers after 8 days of
storage as affected by time of detopping before harvest.

- e i

;ime of Detopping Severity Index’ Percent Rotting
20 days 2.017 216 M1
40 days 257 62.57

! Values within a column were determined based on the rotten area/tuber using the
rating scale below:

1 - less than 20% of the tuber area 1s rotten

2 — 21-40% of the tuber area 1s rotten

3 — 41-60% of the tuber area is rotten

4 - 61-80% of the tuber area is rotten

5 - more than 80% of the tuber area is rotten
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Fig. 2. Relationship between vascular streaking and severity of rotting in cassava tubers
stored at ambient conditions.
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Fig. 3. Relationship between vascular streaking and percent rotting in cassava tubers stored
at ambient conditions.
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Changes in Weight, Dry Matter and
Starch Content

The different degrees of detopping
of the plants before harvest also af-
fected cumulative weight loss (Fig.
4a). Tubers from plants detopped at
100% gave the lowest weight loss com-
pared to the tubers from undetopped
plants. No significant differences were
observed between the two times of
detopping of the stem. However,
weight losses were relatively lower in
tubers from detopped plants com-

® Control
10.0
* 25% detopping
4 50% detopping
8.0 < 100% detoppin
O OLR
X 6.0
A
o
d
c
R=L
e
< 4.0 %7
®
A
>
20
0

3

pared to the tubers from undetopped
plants (Fig. 4b).

The dry matter content was signi-
ficantly reduced in tubers from plants
detopped at 50-100% and stripped of
all the leaves than in those from un-
detopped plants and those detopped
at 25% in both times of detopping
(Fig. B). This result is consonant with
the finding of Dahniya et al. (1981)
that frequent removal of leaves signi-
ficantly reduced the dry matter con-
tent of the tubers. This is expected

6 9
Days of Storage

Fig. 4a. Cumulative weight loss during storage of cassava tubers harvested from plants sub-

jected to different degrees of detopping.
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Fig. 4b. Cumulative weight loss during stor
topped at 20 and 40 days before h
because of reduction in photosynthe-
tic area, thus the starch content was
also affected. The tubers from unde-
topped plants and from those de-
topped at 25% exhibited a3 relatively

age of cassava tubers harvested from plants de-
arvest.

On the other hand, the dry matter
content in the tubers from plants de-
topped at 20 and 40 days before har-
VeSt regardless of the degree of de-

topping and from the control (unde-
higher starch content than the tubers  topped plants) decreased slightly after
from plants detopped at °0-100% 8 days of storage (Fig. 7). Likewise,
and stripped of all the leaves (F ig. 6).  the starch content generally decreased
The deposition of starch and the pro-  after 8 days of Storage except in the
liferation of parenchymatous cells in tubers from plants detopped at 20
the tubers are reduced when the syn- days before harvest (Fig. 8). This is
thesis of carbohydrates in the leaves  expected because starch is converted
s stopped (Hunt et al, 1977).

0 sugar during storage (Booth and
Coursey, 1974).
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Fig. 5. Percent dry matter of cassava tubers harvested from plants subjected to different
degrees and times of detopping.
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Lig. 6. Percent starch content of cassava tubers at harvest from plants subjected to different

degrees of detopping before harvest.
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Fig. 7. Percent dry matter content of cassava tubers (at harvest and after 8 days of storage)
from plants detopped at 20 and 40 days before harvest.
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Fig. 8. Percent starch content (at harvest and 8 days after storage) of cassava tubers from

plants detopped at 20 and 40 days before harvest regardless of the degree of detop-
ping of the stem.
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