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Introduction 

In cassava production, high yield can be 
achieved by the use of good quality stems1 ,N>. 
Before planting cassava stems, it happens that 
they are stored for some time due to the de
layed land preparation or unfavorable climatic 
conditions, such as drought, low temperature 
or heavy rain. The period during which the 
planting materials can preserve their viability 
is related to the storage conditions2,6 ,1 , 10> and 
to the varietal tolerance to storage1 ,7 >. In 
general, planting materials can be successfully 
stored for periods of up to 30 days in Thai
land0> , Malaysia0 >, Colombia1> and Brazil1>, 
when they were stored in shady and well
ventilated places such as under trees•,1

,
10>. 

In Thailand, the newly recommended va
riety, Rayong 3, has stems of inferior quality 
which show germination ability of the cuttings 
lower than that of the old recommended va
riety, Rayong 1 sJ. Therefore, to compare the 
storage tolerance of stems of Rayong 3 with 
that of Rayong l, changes in some charac
teristics of cuttings during stem storage were 
examined. 
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Materials and methods 

This study was performed at the Field 
Crop Research Institute, Department of Agri
culture of Thailand, from April 1 to June 9 
in 1984. Varieties used were Rayong 1 and 
Rayong 3. Rayong 1 which was selected from 
local varieties in Thailand in 1975 is char
acterized by an erect plant type and vigorous 
growth. Rayong 3 was newly released in 
1983 clue to its high starch and dry matter 
content of the tuber and high yield potential. 
Materials were taken from 10 month-old 
plants of both varieties and kept vertically 
in the open-air shade under trees. The length 
of the stems stored was 130 to 150 cm in 
Rayong 1 and 60 to 80 cm in Rayong 3. 
Climatic conditions during the storage are 
shown in Table 1. The mean temperature and 
relative humidity were relatively high and 
rainfall started from the end of April at the 
beginning of the rainy season. 

Cuttings, about 20 cm in length, were taken 
from the middle part of stems for the study. 
In Rayong 3, cuttings were taken from the 
middle part without a large sprout. Respira
tory rate of cuttings was measured by the 
chamber method8> immediately after the cut
tings were prepared. Four cuttings were 
placed in a measuring chamber, and the 
measurement was repeated 3 or 4 times with 
different samples. Fresh weight, dry weight, 
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Table 1. Climatic condi t ions d uring 70 days ( Apr. 1- J un. 9 198.4) of stem storage 

Factor Apr. 1 Apr. II Apr. 21 May 1 May II May 21 May 31 
- Apr. 10 - Apr. 20 - Apr. 30 - May 10 - May 20 - May 30 - June 9 

Mean temperatute (°C) 30.5 30.S 29.4 30.6 29.3 30. I 29.2 
Mean relative humidity C,t) 77. 0 77. 3 79.s 74.8 81. 0 77. ,i 81. 0 
Cumulative rainfall ( mm) 0 0 40.6 13.8 26. 7 o. 4 39. I 

Source: Climatic data at Bangkhen Rice Experimental Station. 

water content, and volume density (the ratio 
of fresh weight to volume) s> were examined 
using 12 or 16 cuttings that were used for 
the measurement of respiratory rate. 

Results and discussion 

Fresh weight of cuttings is shown in Fig. 1. 
It gradually decreased in both varieties dur
ing the storage period, but the decrease was 
greater in Rayong 3 than in Rayong 1. The 
loss in fresh weight influenced significantly 
the germination ability of cuttings. The cri
tical value of this parameter was 12.5% loss 
of the initial fresh weight which app1·oxi
mately corresponded to the germination rate 
of 80% 10

'. 

The percentage of the dry weight to the 
initial weight of both va1·ieties decreased with 
the duration of stem storage, but the decrease 
was more conspicuous in Rayong 3 than in 
Rayong 1 (Fig. 1) . At around 50 days after 
harvest, the percentage of the dry weight 
markedly decreased in both varieties. 

The water content of stems is also one of 
the important factors determining the viability 
of the cuttings during storage·1,u, 10>. Leihner 
(1984) ") reported that germination rate 
started to decline abruptly when water con
tent fe)I below 60 %. In our observation of 
water content for 70 days, the water content 
ranged from 72.7 to 65.9 % in Rayong 1 and 
from 63.6 to 53.1% in Rayong 3 (Fig. 2). 
There was a large difference in the water 
content between these two varieties even be
fore the storage, as already observed in our 
previous studysJ . This difference seems to be 
associated with the basic varietal properties 
of stems. In particular, the water content in 
Rayong 3 readily dec1·eased to 60 % at around 
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f.ig. I. Variations in the percentage of fresh 
and dry weight to the initial weight 
of cassava cuttings (20 cm in length) 
taken from the middle part of stems 
of Rayong l and Rayong 3 

20 days of the storage. 
The volume density of cuttings also showed a 

great diffe1·ence between the two varieties dur
ing the storage. Oka et al. (1987) ~' reported 
that the volume density of cuttings was the 
most suitable factor for estimating germi
nation ability when the cuttings were planted 
after 7 days of stem storage either in dry or 
rainy season, and that the volume density of 
0.8 g/cm3 corresponded approximately to the 
survival rate of 80% in both seasons. In the 
present study, the volume density decreased to 
0.8 g/cm3 at about 60 and 20 days of storage 
in Rayong 1 and Rayong 3, respectively. It 
is noteworthy that the storage period esti
mated by the volume density agrees well with 
the period estimated on the basis of the fresh 
weight and water content. 

The respiratory rate increased soon after 
the harvest of stems and then decreased, but 
it increased again in both varieties. However, 



_f 0.859 

~ .r 
.. ;,.···";.' 

. . •' 
j \ Rayong 3 / 

:!: \ ~::._'>:/:\.. . .... +<.A 
6 :.t.\ ··.'A'···· Rayon& I / 

•. - ·- ........... ·- "*' 
• ._ . .......... '\. ·- · 

<>"Q ~Rayo11& I 

1.0 -~ 
1 

••• Rayong 3 ·u 
'0-·--·o .. ·-•, ?: 

0.8 ·.; 
C: 

g 70 

50 

·-. 
·······o·-0. ... -0. 

··o. 
. ...... _ . ........ ·- · Rayong I ""' ···o ·-·-· .......... 

''0-o.--·O. 
Rayong 3 •• •••• 

·· ·0 .. 0 •••• ,0,-0. 

"'IJ 

0 20 40 60 
Days after harvcsl or stems 

0.6 

Fig. 2. Variations in respiratory rate, volume 
density, and water content of cassava 
cuttings, taken from the middle part 
of stems of Rayong I and Rayong 3 
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the final increase in Rayong 3 was much more 
remarkable than that of Rayong 1. This dif
ference is mainly associated with the pres
ence or absence of sprouts. The cuttings of 
Rayong 1 did not develop new sprouts during 
storage because sprouting occurs only at the 
top part. On the other hand, in Rayong 3 
small axillary buds were prepared in the field 
before harvest and 5 to 7 buds appeared and 
increased in size irrespective of the part of 
stems. The marked increase in the respiratory 
rate observed during the later period of stor
age in Rayong 3 may be due to the increase 
in size of buds though the cuttings were 
taken from the middle part of the stems with
out a large sprout. 

Sinthuprama (1980) 0 > stated that the stor
age period not longer than 30 days is recom
mended so that the survival rate is not less 
than 80 % using stems of Rayong 1 in Thai-
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land. The results of the present study on 
fresh weight, water content, and volume 
density of the cuttings also suggest that the 
stems of Rayong 1 can be successfully stored 
at least for 30 to 40 days after harvest, 
whereas the storage period of more than 20 
days may not be suitable for Rayong 3. 

Acknowledgement 

This study was carried out at the F ield 
Crop Research Institute in Thailand under 
the cooperative research project between De
partment of Agriculture, Thailand, and Tro
pical Agriculture Research Center,. Japan. The 
authors express sincere thanks to Mr. Charn 
Tiraporn, Director of Rayong Field Crop Re
search Center in Thailand, for his support 
extended to this study and the staff members 
of National Weed Science Research Institute, 
Department of Agriculture, for their allow
ing us to use the infra-red gas analyzer in 
the study. 

References 

1) Andrade, A. M. S. & Leihner, D. E . : Influ
ence of period and conditions of storage on 
growth .and yield of cassava. In Cassava 
cultural practices, Proceedings of workshop 
held in Salvador, Bahia, Brazil, 18-21 March 
1980. eds. Weber, E . J., To1·0, J.C. & Gra
ham, M., IDRC, Ottawa, 33-37 ( 1980). 

2) CIAT: Annual Report 1977 (1978). 
3) CIAT: Annual Report 1979 (1980). 
4) CIAT: Annual Report 1980 (1981). 
5) Enyi, B. A. C.: The effect of age on the es

tablishment and yield of cassava sets. 
(Manihot esculenta Crantz). Beitr. Trop. 
Subt1·op. Landw. Tropenveterinar., 8, 71-75 
(1970). 

6) Leihner, D. E.: Storage effects on planting 
material and subsequent growth and root 
yield of cassava (Manihot esculenta Crantz). 
In Proceedings of the 6th symposium of the 
international society for tl'Opical root crops 
held at CIP, Lima, Peru, 21- 26 February 
1983. CIP, Lima, Peru, 257-265 (1984) . 

7) Lozano, J. C. et al.: Production of cassava 
planting material. CIAT, Colombia, l - 28 
(1977). 

8) Oka, M., Limsila, J. & Sarakarn, S. : Re
lationship between characteristics and ger-



236 

mination ability of cuttings in cassava 
(Maniliot esculenta Crantz). JARQ, 21, 70-
75 (1987). 

9) Sinthuprama, S.: Cassava planting system 
in Asia. I n Cassava cultural practices, Pro
ceedings of workshop held in Salvador, Ba
hia, Brazil, 18- 21 MaTch 1980. eds. Weber, 
E. J. Toro, J.C. & Graham, M. IDRC, Otta-

JARQ Vol. 21, No. 3, 1987 

wa, 50-53 (1980) . 
10) Wholey, D. W.: Changes during storage of 

cassava planting material and their effects 
on regeneration. Trop. Sci., 19, 205-216 
(1977) . 

(Received for publication, November 12, 1986) 


	21-3-233
	21-3-234
	21-3-235
	21-3-236

