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ABSTRACT

The quality and nutrient content of cassava (Manihot esculenta Crantz) stakes are
important factors that can affect cassava growth and productivity. Stakes produced from
mother plants grown on well-fertilized soils grow better because they have more reserves.
For three weeks after planting, cassava growth depends exclusively on reserves stored in
the stakes; sprouting of stakes is closely related to their starch content. However,
sprouting of stakes has been shown to be much more closely associated with their
potassium (K) content rather than carbohydrate or sugar content. This study evaluated
means to overcome the nutrient deficiency in stakes of cassava varieties in four

experiments.

Experiment (1) aimed to evaluate the effect of stake priming on growth and yield
of cassava varieties. The treatments were arranged in a randomized complete block
design, with four replications. The factors were stake priming with a complete nutrient
solution (two levels: priming and nil-priming) and cassava varieties (Rayong 5, Rayong
7, Rayong 9, Rayong 72 and Kasetsart [KU] 50). Six plants from the internal area of each
plot were harvested at 12 months after planting. The number of roots, aboveground



Vi

biomass, fresh and dry root weight, starch content and starch yield were measured. Stem
leaves and roots were analyzed separately to determine N, P and K concentration, and
combined for whole plant nutrient contents. Priming had no effect on aboveground dry
weight, but it increased root number, root fresh and dry weight, especially the root dry
weight of Rayong 72 which was doubled by stake priming. Starch content and yield were
also increased by priming by 8% and 40%, respectively. Priming increased whole plant
N, P and K in Rayong 5, Rayong 7 and Rayong 9, while in Rayong 72 it increased whole
plant N only. In KU 50 priming had no effect on whole plant N, P, and K.

Experiment (2) aimed to evaluate the effect of stake priming in KU 50 from
different sources. KU 50 grown from four sources in Lao PDR was used as the testing
variety with factorial design in three replications. Three plants were harvested at four
months and six plants from the internal area of each plot at eight months after planting.
The number of roots, fresh aboveground biomass, fresh and dry root weight, starch
content and starch yield were measured. The results showed that there were no significant
effects on root number, fresh root weight, starch content and yield by priming at first
harvesting. However, at final harvest, fresh root and starch yield were increased by

priming with plants grown from stakes from all sources.

Experiment (3) aimed to evaluate the effect of stake priming in cassava varieties
from different sources on growth and yield. The treatments were a factorial combination
of three factors arranged in a randomized complete block design with four replications.
Rayong 72 and KU 50 from three sources (Chiang Mai, Mahasarakham and Mukdahan)
were used as testing varieties. At first harvest, the results showed that priming increased
fresh and dry root weight in Rayong 72 with stakes from Mahasarakham and in KU 50
with stakes from Chiang Mai, while there was no effect on the two varieties with stakes
from other sources. Priming also had effects on starch content and starch yield as well.
However, the effect of priming on root and starch yield was not demonstrated clearly. At
final harvest, priming increased root number, root yield and starch yield in KU 50,

especially with stakes from Mahasarakham in which dry root weight, root number and
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starch yield were doubled by stake priming, but the effect was much smaller in Rayong
72. Nutrient accumulation by the cassava varieties was also influenced by stake source,

an effect that was moderated by stake priming.

Experiment (4) aimed to evaluate the effects of stake priming on germination and
early growth of cassava. The experiment was conducted in pots in a greenhouse. Cassava,
variety Rayong 72 was used in this study. Five stake treatments — priming in complete
nutrient solution (as in experiment 1, designated CN), in 5 mM CaCl;, (Ca), in 2.5 uM
ZnSQO4 (Zn), in 50 uM H3BO;3; (B) and nil-priming (control) — were arranged in a
randomized complete block design with four replications. Stake priming involved
submerging the stakes in a CN, Ca, Zn and B nutrient solution for two hours; they were
then left to drain and dry overnight before planting. Three stakes of 20-cm length were
planted vertically in each pot. One set of pots was harvested at 15 and 30 days after
planting. Germination was assessed daily to determine the germination rate, until the crop
completely germinated. At each harvest, root number was counted, and root, shoot and
total plant dry weight were measured. The results showed that with stake priming in CN,
Ca, B and Zn there was a higher germination rate than with nil-priming. Root dry weight
was increased by priming in both complete and single nutrient solutions ranging from 30
to 50%. Root number was also increased by priming in both complete and single nutrient
solutions. However, for stake priming in CN, Ca and B increased the shoot dry weight
but this was not the case for stake priming with Zn.

Cassava stake priming can overcome the problem of poor quality stakes.
Compared with the cost of soil amendments with fertilizers and the cost of producing
good quality stakes through adequate nutrition of the mother plants, stake priming offers
a simple and effective way in which stake quality may be improved. However, further
studies on how stake quality is influenced by the nutritional status of the mother plant
should contribute towards more precision in the formulation of the priming nutrients and

more consistent response to stake priming.
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