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It takes on average 7 to 8 years to breed
a suitable sweetpotato cultivar in Africa adapted
to local farmer and consumer needs. For south-
ern Africa, the major sweetpotato breeding
objectives are high storage root and vine yield,
high B-carotene levels, and drought adaptation.
Orange-fleshed sweetpotato (OFSP) cultivars
alleviate vitamin A deficiency in African rural
households (Hotz et al., 2012; Low et al.,
2007). Furthermore, sweetpotato needs in south-
e Affica a critical amount of vine yield to plant
the next growing season and for feed, partic-
ularly where land availability is scarce. How-
ever, food and fodder dual-purpose cultivars
were not available in African sweetpotato germ-
plasm (Niyireba et al., 2013) until the recent
release of RW cultivars by the Rwanda Agri-
culture Board and the International Potato
Center (CIP) (Shumbusha et al., 2014). Purple-
fleshed sweetpotatoes (PFSP) are the sources
of antioxidants (Teow et al., 2007), and antho-
cyanins derived from PFSP affect the
growth of human retinal pigment damage-
protective activities on epithelial cells (Kubow
etal.,2016; Sun etal., 2015). Moreover, PFSP
can be used for natural food coloring, which is
a relatively new market for sweetpotato and
cultivars high in anthocyanin, are increasingly
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becoming popular in Asia used fresh or in
a variety of processed snacks (Gilbert, 2005;
Timberlake and Henry, 1988). This is a report
on nine new cultivars bred together by CIP
and the Instituto de Investigagao Agrarian de
Mozambique (IIAM).

Origin

The nine new cultivars are known as
(breeding code used during evaluation in
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brackets): ‘Alisha’ (Uejumula-U07-13),
‘Anamaria’ (MUSGP0646-126), and ‘Ivone’
(MUSG11022-11) OFSP; ‘Bie’ (MUSG11049-7),
‘Caelan’ (MUSG11016-6), and ‘Margarete’
(MUSG11016-1) PFSP; and ‘Bita> (MUSG11016-
12), ‘Lawrence’ (MUSG11016-16), and “Victo-
ria’ (MCKSG0820-6) dual-purpose sweetpotato
(Fig. 1). This sweetpotato germplasm was de-
rived from either an open-pollinated polycross
breeding nursery or a biparental crossing block
setup by CIP in Mozambique. The parents were
African landraces, CIP breeding clones, and
cultivar introductions. ‘Alisha’, ‘Anamaria’,
and ‘Victoria’ are selections from an open-
pollinated progeny polycross nursery and their
female parents are ‘Ejumula’, ‘105421°, and
98-21-1", respectively, while their male parents
are unknown. ‘Bie’ and ‘Ivone’ are selections
from the biparental crosses “Tacna’ X ‘Resisto’
and ‘Manhissane’ X ‘Resisto’, respectively,
while ‘Bita’, ‘Lawrence’, ‘Margarete’, and
‘Caelan’ are selections from ‘Huambachero’ X
‘Resisto’.

Description and Production

The nine sweetpotato cultivars (Table 1;
Fig. 1) were characterized using descriptors
developed by CIP, Asian Vegetable Research
and Development Center (AVRDC), and In-
ternational Board for Plant Genetic Resources
(IBPGR) (1991). These cultivars are either
semierect or spreading plant type with short
and thin internodes. Most cultivars have green
vine pigmentation except the PFSP ‘Margarete’
and ‘Bie’, whose predominant vine pigmen-
tation is purple. ‘Bie’, ‘Bita’, ‘Caelan’, and
‘Margarete’ have a purple secondary pigmen-
tation. The mature leaf shape descriptors are
diverse among these nine clones, while their
foliage is mostly green except for ‘Victoria’
and ‘Ivone’ that have purple foliage or green
foliage with a purple edge, respectively. Most
cultivars have purple petiole pigmentation
except ‘Alisha’, ‘Anamaria’, and ‘Ivone’. Their
storage root shape is either elliptic (most of
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Fig. 1. Foliage and storage root of sweetpotato bred cultivars with orange and mostly purple flesh cultivars

evaluated in Mozambique, 2011 to 2014: ‘Alisha’

, ‘Anamaria’, and ‘Ivone’ orange-fleshed (top row);

‘Caelan’, ‘Bie’, and ‘Margarete’ purple-fleshed (center row); and ‘Lawrence’, ‘Victoria’, and ‘Bita’

dual-purpose.

597



(1661) YDACI PUE DAIAYV ‘dID SuImo[[od,

ojejod 30oms paysag-a(ding ojej0diooms paysay-a3uel) dnoi3 ysar
JuIsSqQy asqQy JUASqQy ording MOT[OA JuasqQy JuAsqQy JuAsqQy JuasqQy A1epuooag
syuowdid
surueAooyjue SUIueAd0 UL YIm SUIUBAS0UJUR YIM surueAooyjue o3uero o3uero o3ueIo
ynm pajuswidig poyuswdid A[Suong a3ueio Y31y UM AIYM dJeIpauLIU] 93uelo y1eQ 93uelo y1eq doop premoy, QJeIpaWIAIU] JUBUTWOPAIJ
40]0D YS3[,]
JuISqQy asqy JASqY Py JuAsSqQy AsqQy JuIsSqQy WAsSqQy WAsqQy AI1epuooag
d)erpatIu] QJeIpaUIAU] yreq Q)eIpaTLIIU] d)eIpaTLIU] d)eIpaTLIU] Jreq d)eIpaTLIU] 9)eIpaTLIAU] Ayisuoyuy
o3ueIo
91dand yreq 9rdand yreq poy ysippai-ording a8ueIQ ysmumolg Py Py wear) JUBUIWOPAIJ
40700 ULyS
usqy Asqy JIsSqQy JASqQY JUISqY ASqY JUISqY WASqY AsqY S109Jop 208JINg
ondie Suog ondiyg aleAQ aeAQ ondijo Suog ondiig ondiig ondiig ondije Suog adeys
Joo.1 230.10)S
asredg asnjoid ISqQy JISqY JUISqY ASqY JUISqY asredg ASqY nqeyq
Surmoyy
soronod usai1d Jeor
pue odind 1eou opdind
9rding ording JO aIyxIN 9rding )M U210 ording 1EE)g) uodIn) uodIn) uoneyuowsid ajoneg
o3pa opdind o3pa opdind o3pa ojdind
ordand Apy3ys ordand Apysis o1dind ApsoN o1dind ApisolN o1dind ApsoN ordind ApisolN )M U310 UM U210 )M U210 Jeol armjewrwu
quI urew
Jo aseq oy
uoaIn) ording je j0ds ording uoaIn) uoaIn) uoaIn) uoaIn) uoaIn) uoaIn) UTQA Je9[ [eIXeqy
93pa opdind
us21n) ud010) us2In) usIn) us21n) ordind Ap3soN us21n) M UDQID) us1n) Jeo[ aImje]
40102 231110,
ondirg ondirg Tenguerr], Tenguerr, 91B[020UB[qO ondiye-rueg TengueLr], TengueLr], Tengueri], adeys 2qo[ [eNUL)
S L I ! S S S ! ! Iaquinu 9qo]
doop A1op W3S AIoA W3S A1A W3S AN doop A1op 9JRIOPOIA 9JRIOPOIN WSS A10A W31s A1OA ad&y 2qo]
POPIAIp ISOW[Y PAPIAIP I1SOW[Y Ten3ueLr], Ten3ueLr], PAPIAIP I1SOW[Y PaqoT PaqoT Ten3ueLr], Te[nguer ], aupnO
advys [pa] 2.y
JuasqQy JuIsqQy ording dn ording sapou o1ding JuIsqQy JuIsqQy dn uoain JuIsqQy K18pU099g
opdind yreq ording ud2ID udaID ud2In ording ud2ID ud2ID ua2ID JUBUTWOPAI]
uoyvyuowsid aui,
uryy, urqy ury, urgy KA urgy KA ury) A1OA urgy AIA urgy KA urygy KA ol
uoys A1\ 1I0yS uoys uoys uoys uoys uoys A1A 1I0YS AIOA uoys Suo]
apouarul aut,
Surpeoids
100I01IAS 100101Ug Surpeardg Kjowonxyg 100I01UIAS Surpeaidg Surpeordg 100101UIOS Surpeardg adA L,
adAy junjg
L-6¥0TTOSNIN [-910TIOSAN 9-9I0TIOSNAIN _ TI-910TTOSAN ~ 91-910ITDSNIN  9-0C80DOSAON  9Z1-9¥90dDSNIN [1-CZ01IDSAN_ €1-L0N-Binwnfon §9p09 Furpasig
arg RIENA L) A uefae) eg QoUdIME ] BLIOJOIA BLIBWRUY QUOAT BYSITY 101duosag
TeAnn)

S10T 03 1107 ‘Onbiquiezojy ur pajenjeas sieanno paiq Aimau ojejodiooms auru jo s10)duosap [esrSojoydiojy | 9[qeL

HorTScieNCE VoL. 51(5) May 2016

598



them) or ovate (‘Bita’ and ‘Caelan’) and none
has surface defects. The skin color varies
from cream to dark purple (only in PFSP),
while their flesh is either orange (most of
them) or purple (‘Bie’, ‘Bita’, ‘Caelan’, and
‘Margarete’).

Performance Across Mozambique as
a Proxy for Southern Africa

True seeds were scarified with concen-
trated sulfuric acid, and thereafter germi-
nated to get seedlings whose vine cuttings
were used to establish the breeding trials with
two replications. There were 30,836 clones
included in breeding trials from 2011 to 2014,
of which 72 (27 OFSP, 25 PFSP, and 20 dual
purpose) had high yield and were therefore
selected for multienvironment trials (METs)
at experimental stations of the [IAM in Chokwe
(Gaza Province; 24°32 S, 33°01 E, 33 masl; silt
clay loam, brown to dark grey soils, deep soils;
April-November: 623 mm rainfall; a drought-
screening site in semiarid agroecology), Gurue
(Zambézia Province; 15°19 S, 36°6 E, 1000
masl; red to dark brown soils, clay loam, deep,
well drained, good natural fertility; July—
September: 1000 mm rainfall; virus-screening
site), and Umbeluzi (Maputo Province, 26°03 S,
32°23 E, 12 masl; alluvial stratified soil:
sandy loam in the top soil to sandy at 1.75 m
depth; available water capacity of 200 mm at
the 1.75 m deep soil profile; May—September:
679 mm rainfall).

The experimental layout of each MET was
arandomized complete block design with four
replications comprising 23 plants per plot for
data recording. The data were analyzed using
SAS (SAS Institute, Inc., 1997) for each MET
separately and across respective MET set by
an analysis of variance with a least significant
difference comparison.

The new sweetpotato bred cultivars due to
their orange flesh had almost 4-fold signifi-
cantly (P = 0.05) greater storage root yield
than control cultivar, Chingova (Table 2),
while two of them, ‘Alisha’ and ‘Ivone’, had
significantly lower dry matter content than
the control cultivar, Chingova (Table 3). The
foliage yield and harvest index of these bred
cultivars were significantly above that of the
cultivar control.

The storage root yield of the dual-purpose
sweetpotato ‘Bita’, ‘Lawrence’, and ‘Victo-
ria’ was not significantly higher than the control
cultivars, while their foliage yield was within the
range of the control cultivars, and that of ‘Bita’
equal or significantly above that of the control
cultivars (Table 4). The harvest index of ‘Law-
rence’ was significantly higher than all control
cultivars, while that of ‘Victoria’ was signif-
icantly above that of ‘Resisto’. The dry matter
content of the storage roots of ‘Bita’ and
‘Lawrence’ was significantly higher than that
of ‘Jonathan’.

The storage root yield and harvest index
of the highest yielding PFSP, ‘Margarete’
were significantly greater than the average of
the trial mean (Table 5), while the other
PFSP, ‘Caelan’, had a significantly higher
dry matter content than the trial mean.
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Quality

The B-carotene content in the flesh of the
storage roots of the OFSP ‘Alisha’ and
‘Ivone’ was higher than those of the highest
yielding control cultivar Chingova (Table 3).
The dual-purpose sweetpotato, ‘Victoria’,
had significantly higher Fe and Zn content
than the control cultivars (Table 4), while the
Fe content in the storage roots of ‘Alisha’ was

also high. The taste of the OFSP was equal or
better than that of the cultivar checks (Ta-
bles 3 and 4), while that of the PFSP was
above the average of the evaluated genotypes
(Table 5). PFSP cultivars show high antho-
cyanin in their roots (Xu et al., 2015), and
their derived products such as fermented
juice may contain essential antioxidants and
show suitable sensory quality (Ray et al.,
2011). These dual-purpose, OFSP and PFSP

Table 2. Storage root and forage yields of new orange-fleshed sweetpotato bred cultivars evaluated in sites
in Mozambique, 2011 to 2014.

Storage root yield (t-ha™)

Foliage yield (t-ha™)

Cultivar Chokwé Gurué Umbeluzi Mean Chokwé Gurué Umbeluzi Mean
Alisha 253 19.3 8.5 17.7 26.1 17.4 18.0 20.5
Ana Maria 25.1 22.4 7.9 18.5 26.8 19.4 23.7 233
Ivone 26.8 19.9 7.4 18.0 24.0 29.3 20.7 24.7
Chingova (control) 5.4 6.6 1.9 4.7 20.7 17.7 18.8 19.1
LSDg.05 6.5 6.4 7.8 6.9 8.1 6.2 10.3 8.2

LsD = least significant difference.

Table 3. Dry matter (DM), harvest index (HI), B-carotene (BC), iron (Fe), zinc (Zn) content and taste
orange-fleshed sweetpotato bred cultivars evaluated across sites (Chokwé, Gurué, and Umbeluzi) in
Mozambique, 2011 to 2014.

BC Fe Zn
Cultivar DM? (%) HIY mg-100 g™' (dry wt) Taste*
Alisha 29.4 0.45 24.94 1.95 1.29 3.08
Ana Maria 30.0 0.43 4.56 1.69 1.16 3.78
Ivone 25.6 0.39 27.56 1.63 0.97 3.00
Chingova (control) 36.1 0.19 2.89 1.08 0.83 1.92
LSDo.05 5.7 0.17 11.70 0.44 0.30 1.66

“Dry matter content (DM, %) was calculated using dry weight as a percentage of fresh weight by taking
a sample of about 100 g after bulking three roots and oven drying at 70 °C for 72 h.

YHarvest index was computed as a percentage of root yield over biomass yield (Root yield/root yield + vine yield).
*Root cooking taste (COOT1) with the aid of a 1-5 scale, where 1 = very bad, 2 = bad, 3 = average,
4 = good, and 5 = excellent.

LsD = least significant difference.

Table 4. Storage root (SRY) and foliage (FY) yields, dry matter (DM), harvest index, B- carotene (BC),
iron (Fe), zinc (Zn) and taste of dual-purpose sweetpotato bred cultivars evaluated at three sites
(Chokwé, Gurué, and Umbeluzi) in Mozambique, 2011 to 2014.

BC Fe Zn
Cultivar SRY (tha™') FY (tha') DM* (%) HI mg-100 g™' (dry wt) Taste*
Victoria 16.6 17.0 24.6 049 19.37 2.14 1.45 2.67
Bita 14.4 28.9 36.6 0.33  26.63 1.61 1.03 2.00
Lawrence 17.2 12.3 31.0 0.59  20.16 1.81 1.22 242
Resisto (control) 7.5 11.7 27.5 0.30  15.60 1.83 1.19 3.00
Jonathan (control) 10.0 8.8 23.6 0.34 14.15 1.54 0.93 2.22
1SDo.05 9.1 10.1 33 018 751 027 017 151

“Dry matter content (DM, %) was calculated using dry weight as a percentage of fresh weight by taking
a sample of about 100 g after bulking three roots and oven drying at 70 °C for 72 h.

YHarvest index was computed as a percentage of root yield over biomass yield (Root yield/root yield + vine yield).
*Root cooking taste (COOT1) with the aid of a 1-5 scale, where 1 = very bad, 2 = bad, 3 = average,
4 = good, and 5 = excellent.

LsD = least significant difference.

Table 5. Storage root (SRY) and foliage (FY) yields, dry matter (DM), harvest index, iron (Fe) and zinc
(Zn) content, and taste of purple-fleshed sweetpotato bred cultivars from a breeding population that
was evaluated at three sites (Chokwé, Gurué and Umbeluzi) in Mozambique, 2011 to 2014.

Fe Zn
Cultivar SRY (tha)  FY (tha') DM* (%) HPY mg-100 g™ (dry wt) Taste*
Margarete 29.0 23.5 30.1 0.53 1.51 1.04 3.58
Caelan 17.8 30.9 36.2 0.32 1.30 0.86 2.92
Bie 17.5 18.5 27.9 0.46 1.50 0.98 2.92
Trial mean 10.1 21.2 32.7 0.30 1.61 1.09 2.83
LSDg.05 9.1 10.1 33 0.18 0.27 0.17 1.51

“Dry matter content (DM, %) was calculated using dry weight as a percentage of fresh weight by taking
a sample of about 100 g after bulking three roots and oven drying at 70 °C for 72 h.

YHarvest index was computed as a percentage of root yield over biomass yield (Root yield/root yield + vine yield).
*Root cooking taste (COOT1) with the aid of a 1-5 scale, where 1 = very bad, 2 = bad, 3 = average,
4 = good, and 5 = excellent.

LsD = least significant difference.
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cultivars may lead to changes in sweetpotato
consumption in Mozambique and neighbor-
ing countries in southern Africa. A social
marketing strategy targeting diverse users
could facilitate their spread and use on the
continent. Capacity building through training
on postharvest processing, seed multiplica-
tion, and marketing may contribute further to
this endeavor.

Availability

The nine sweetpotato bred germplasm pro-
posed for cultivar release are kept in the CIP
breeding nursery in Mozambique. They are
available for further use from CIP, which
distributes its germplasm using a material trans-
fer agreement. Requests for the dual-purpose,
OFSP and PFSP should be sent to Dr. Maria
Andrade, International Potato Center, IIAM,
Av. FPLM 2698, P.O. Box 2100, Maputo,
Mozambique or to M.Andrade@cgiar.org.
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