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Cassava (Manihot esculenta Crantz) is an important food source and industrial feedstock. 
Accordingly, it ranked fourth among all crops in worldwide production. As a cyanogenic crop, 
cassava can produce hydrogen cyanide (HCN), a toxic compound, during cell damage which 
caused health effects such as acute in toxicity, manifested as vomiting, dizziness, etc and 
environmental toxicity. Even though, HCN can be reduced to the safe levels by proper 
processing, but it requires labor intensive and time, leading to economic and nutrient losses. 
In such case, the released HCN still remains in environment. Additionally, shortcut 
processing can yield toxic products. These cause a serious problem to environment and 
quality of life. Therefore, improving cassava cultivar for low cyanogen content, and raising 
knowledge on genes affecting the trait have been focused on. For this reason, this project 
aimed to identify QTL associated with the cyanogen content in cassava root in an outbred 
population derived from two divergent varieties which were ‘Hanatee’ (exhibited low 
cyanogen content) and ‘Huay Bong 60’ (displayed high cyanogen content) using SSR 
markers.  

Cyanogen content of Hanatee, Huay Bong 60 and their F1 progenies were evaluated in 2008 
and in 2009 at Rayong province, and in 2009 at Lop Buri province, Thailand using picrate 
paper kit . Linkage map was constructed based on 303 SSR markers using JoinMap 3.0. 
QTL analysis affecting cyanogen content was performed by MapQTL 4.0. The result showed 
that, the cyanogen content of ‘Hanatee’ was lower than ‘Huay Bong 60’ more than two folds 
in all evaluated environments. The cyanogen content of the population showed continuous 
variation with transgressive segregation. The correlation coefficients among years and 
locations were significantly detected, ranked from 0.308 to 0.487. The linkage map consisted 
of 303 SSR markers, distributed on 27 linkage groups with a map that encompassed 1,328 
cM. The average distance between markers was 5.8 cM. Five QTL underlying cyanogen 
content were detected based on MQM analysis. The LOD scores of detected QTL ranged 
from 3.77-5.75 and percentage of phenotypic variation explain (PVE) ranged from 15.9-
26.0%. Among all the identified QTL, CN09R1 at locus CA141 was the most significantly 
associated with the cyanogen content trait which showed highest LOD score (5.75) and 
explained the greatest PVE of 26%. Single marker analysis (KW analysis) were also been 
considered. The results revealed that all QTL with an exception of CN08R1 were significant 
in their environments and some QTL also displayed the significant association in other 
environments. Remarkably, CN09R2 at locus CA344 showed significant of KW in all 
environments. 

The population in this study was sufficient for QTL analysis. It diverged in both phenotypic 
and genotypic levels. The powerful SSR based genetic linkage map was used for analysis of 
QTL underlying cyanogen content and five new QTL were successfully identified from 4 
linkage groups. The strongest QTL, CN09R1 showed the LOD value of 5.75 and it explained 
26.0% of the variation in cyanogen content. There was no common QTL found across years 
and locations, but single marker analysis of CA344, a marker linked to CN09R2, was 
significant in all evaluated years and locations. 


