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Background - importance

o Globally, sweet potato is ranked seven after rice, 
wheat, potato, maize, barley, and cassava (Clark 
et al., 2012).

o In PNG, is a staple crop (Peter & Michael, 2023; 
Michael, 2020a; b; 2019; Mwanga et al., 2021) 
and production is limited to subsistence farms.

o On estimation, production is 2-3 million tons per 
year (Bourke & Ramakrishna, 2009). 



Background – production in PNG

o Sweet potato is mainly produced on composted 
mounds in the highlands or on flat beds in the 
lowlands.

o In composted mounds, different types of organic 
matter of varying nutrient contents are used as soil 
amendments compared to the flat beds.

o One of the interesting areas of sweet potato 
production research is understanding the actual 
nutrient composition when cultivated using the two 
production practices, especially micronutrients.



Results of some studies on micronutrients
Sweet potato tuber  essential nutrient in mg/100g of several studies conducted
Nurient Truong et al., Ukom et al., Lurie et al., Endrias et al., Ejiford & Christoper &

2018 2009 2012a 2016b Onyeso Oyekan
2019 2014

Na 55 23-59 NA NA NA 2±0.28c

Mn NA NA NA NA NA NA
Zn 0.3 NA 0.51-0.69 1.3 6.17 43.17±1.63d

B NA NA NA NA NA NA
Cu NA NA NA NA 3.69 1.0±0.00d

Fe 0.61 NA 0.73-1.26 15.26 NA 32.67±0.94c

Al NA NA NA NA NA NA
       

*

NOT much micronutrient data on tissue composition of sweet potato are available 
in the literature.



Objective

To understand the roles of organic matter 
amendment in composted mounds for sweet 
potato production in tissue composition of 
micronutrients:

oShort-term (six months) and long-term 
(twelve, months) of time, and 

oWhen organic matter of varying nutrient 
composition are used in the mounds.



Experiments, data collection and statistical analysis

 

a b c 

d e f g 

Clearing and slashing a fallowed land (a), making mounding stations as shown 
by the red cycle (b), adding composts (c), loosening the soil by boys (d), mound 
construction by girls (e), vine planting (f), and a new composted mound with 
sweet potato growing.



o Cogon grass material was used as organic matter of 
low nutrient content.

o Fern leaf was used as organic matter of high nutrient 
content.

o The treatments were as follows:
o Control – no amendment but planted. 
o Treatments – single amendment with the two organic 

matter sources and planted, and combined amendment and 
planted.

o The four treatments were replicated four times (n=4), set 
up in a RCBD in the field and data were collected after 6 and 
12 months, respectively.



Sampling and instrumental analysis

o One vine was selectively sampled by choosing the 
longest one from each planting spot per mound per 
treatment. 

o One tuber was sampled in a similar manner by 
harvesting the fully grown tuber within a profile of 0 
– 60 cm. 

o There were five planting spot per mound so 15 vines 
and tubers per treatment were sampled.

o All the tissues were chopped up, air-dried for two 
days and ground for laboratory analysis (images 
shown below). 

o Instrumental analysis of the micronutrients were 
done at the PNGUoT Analytical Service Laboratory. 



Sampling & instrumental analysis

Tissue preparation prior 
instrumental analysis 



Statistical analysis 

The data for each treatment were averaged, and a treatment average 

was obtained by taking the mean of the three replicates (n=3). The 

significant differences between the control and treatment means 

were determined by two-way ANOVA using statistical software 

JMPIN, AS Institute Inc., SAS Campus Drive, Cary, NC, USA 

27513. In all the data figures, an asterisk was used to indicate the 

significant difference (p<0.05) between the control and the 

treatments. 



Na composition in vines and tubers

o Fern leaf significantly 
increased the content 
over 6 months in 
vines and over 12 
months the increase 
was nearly the same.

o In the tubers, Na 
composition was 
fairly low in 6 months 
and high only in fern 
leaf amendment soil 
in 12 months.



Mn composition in vines and tubers

o In 6 months, Mn 
composition was 
high in the fern 
amendment in 
vines than in the 
tubers.

o Over 12 months, 
vine composition 
was high in 
combined 
amendment, and 
decreased.



Zn composition in vines and tubers

o Zn contents were 
low in both vines and 
tubers, more so in 
vines from combined 
amendment, over 6 
months. 

o In 12 months, the 
compositions were 
generally lower, 
more so from cogon 
amendment. 



B composition in vines and tubers

o Composition was high 
following the amendments 
in the 6 months, and more 
so with fern.

o In 12 months, cogon 
increased B and fern it 
decreased it in all the 
tissues. 



Cu composition in vines and tubers 

o In 6 months, 
compositions were 
low, esp. combined 
amendment.

o In 12 months, 
composition was 
high in vines from 
fern, whereas in 
the tubers was 
from both.



Fe composition in vines and tubers

o Fe in all the 
tissues were low 
except in vine in 
the fern amended 
in 6 months. 

o In 12 months, 
amendments 
increased Fe, and 
more so by fern 
alone or when 
combined with 
cogon.



Al composition in vines and tubers

o Al was high in the 
vines with fern 
amendment, in 6 
months.

o In 12 months, only 
vine composition was 
high and more so 
when combined 
amendment. 

o Tuber composition 
was higher only in the 
cogon amended 
mounds. 



Plant tissue concentration of micronutrients over 6 and 12 months (mg kg-1)
Treatment FAO/WHO
&Nutrient  Limit Vine 6 Vine 12 Tuber 6 Tuber 12
Na  1000
Planted 1166.34 1764.37 519.71 435.07
Cn+Pl 161.28 1684.23 111.79 249.71
Fn+Pl 1406.16 1848.82 124.45 577.38
Cn+Fn+Pl 836.63 1903.57 145.47 456.66
Mn 5
Planted 16.61 14.31 4.57 2.78
Cn+Pl 20.7 31.14 7.86 3.47
Fn+Pl 42.35 29.47 18.36 2.38
Cn+Fn+Pl 33.53 51.19 7.02 0.59
Zn 1.5
Planted 17.57 12.61 12.82 8.85
Cn+Pl 12.86 9.55 9.86 4.86
Fn+Pl 10.64 9.1 10.86 5.86
Cn+Fn+Pl 7.71 5.65 11.86 6.86
B NA
Planted 10.51 24.41 6.36 5.14
Cn+Pl 33.04 48.3 16.28 24.01
Fn+Pl 63.52 49.31 11.4 11.51
Cn+Fn+Pl 35.83 76.19 13.21 12.23
Cu 100
Planted 11.56 12.58 11.18 6.54
Cn+Pl 9.41 10.58 7.73 8.73
Fn+Pl 10.51 14.64 6.9 9.52
Cn+Fn+Pl 8.81 13.39 7.02 6.96
Fe 500
Planted 242.69 134.18 180.11 125.31
Cn+Pl 83.92 300.6 18.36 144.64
Fn+Pl 659.54 251.27 15.28 128.67
Cn+Fn+Pl 411.88 313.69 38.16 111.63
Al 520
Planted 189.33 131.34 82.83 45.32
Cn+Pl 99.02 222.06 21.39 53.37
Fn+Pl 562.33 263.06 23.82 14.09
Cn+Fn+Pl 370.86 411.31 33.12 14.31

Micronutrient concentrations were 
within standard permissible limits. 



Conclusion
o Micronutrients play important roles in the general health and well-

being of human and livestock and understanding how much is 
available based on how sweet potato is produced is important. 

o We investigated the roles of organic matter in tissue composition of 
micronutrients when cultivated in composted mounds compared to 
flat beds in the short- and long-term.

o The overall result showed sweet potato tissue composition of 
micronutrients is dependent on the organic matter source. 

o Plant tissue composition of micronutrients was high in plants from 
mounds amended with fern leaf (high nutrient source). 

o Tissue composition of micronutrients were within permissible 
standard limits, indicating no issues of concern.
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