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..., ; reearch conducted on sweet potatoes in 1976 a t the 
.. m , tabie Research and Development Center (AVRDC) in Taiwan. 

... r notes while SWeet otatoS food perrh that, produce more 
ta.
 does.rce, and reqjre minimal input and management.
 

s-epo-to production is at present declining rapidly in Taiwan. 
,. zpc } avrai_.abiiity olf irrzgation water has resulted in greater 

IL consequently, poato, lon,c the durable. sweet a
 
durn,.. amine years, is increasin--iv rejecred as poor 

- T.his... epo . .... usses researcho improve tase an .)oes,...4ef.... po maintaining that seet p otatoes 
,. .. n ..eource in rezions of fixed cultivaLion area and 

.,n Includd are an economic analysis of the: declining 
--. ,-. . resuis of tests on insect resistance and the effect 

c on'Tnr atro of potassium and nitrogen in the; 'Ioil.: 
RD,. tra~iniw .pro-ra- s and cooperation in ine-national research 

. Lmly reviewed. The appendix includ-s indexes of 
n , 3 as well as test environment informa ,ion. 
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- About -thisReport
 

tist I the lan Vegetable Research and Develot:.t Center 
0,, 1 Jed ith the vita task of developing appropriate, 

rovmng production of six ve etable crops iF tIhe hot 
s ,I is the principal staple food inAlthough rice 
v,. table crops are effective nutritional supplements

S- ply plant protein, Vitamins, aInd miner-ls. 
.... . .hc~ vr..uLablIcs offera. .thy i r co,,es Asian farmer, opportunitie.. to inand, thereby, enhance -the qua ity and securi ty or
 

their 

the 

j--

Itetl ee, Potato Report For 1976 sunimari zes research conducted at. he 

A ian VegetIable Research and Development Center (AVRDC), andin cooperation
with various national programs.. Persons desiring add'tional details of th e 
wo'k rLeorted may contact Joh.i N. Hubbell,Dr. sweet !potato coordinator, or 
tue research worker directly responsible. 

Rese arch reports are published summarizing 1976 activities in white

(eight.. Se age hmungbeanx r ade of soybeaini fn aand n reports ard other technical papers ay be obL y 

the Office of Information Services at AVRDC. Please be sure to gve 'our
 
complete ignailicn
g add-rs.
 

untteaed~expmenta p-ot uesstted othewise.
Data are presented in metric units. Monetary.HDval es have been co,n
verted to equivaert U.S. dorars. Tmato yields are re sh
calculated aisfiga
weight. See pagel4,it) the Appendix for description of w.eather and soil 
environment at the center during 1976. 

"Check" means an untreatedexperimental u stated otherise.
oot lyess
A single asterisk (*) mieans significant at the 5., level; a double astdrisk
(*)means significant at the1!,,"level, Pedigrees, in the AVROC breedingprogram are identified by a slant (/), e.g. HDK 6/B 6708. If the progenlyis. then crossed with another parent, the pe~igree would be designated wt 

a second slant bar. Beyond three crosses, hovwever, the designations are 
/41,/, etc. Comimercial chemical nimes are occasionally Used for identi
fication; such use does not imply an endorsement by AVRDC. 

Information and conclusions reported herein are solely the responSi
bility of AVRDC.
 

Corr-ect citation: Asian Vegetable Research and Developiment Center 
-:1977.Sweelt Potato'Report for1976, Shanhua, 741, Taiwa , Repub ic
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RESEARCH OBJECTIVE 

Higher producti vity of roots 
with more available protein 
and -carotene
 

Varietal resistance to sweet
 
potato weeVil and the witches'
 
broom disease
 

Development of management prac
tices to optimize farmers
 

-'....i'..... ~returns .. . , " - i. .. :
 

Better'consumer acceptability of .
 
more nutritious roots and tips
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Introduction
 

potatoes canteetproduce more food per hectare than rice and they
 
re feWer inputs and less management. Thus the sweet potato is an
 

important crop. to exploit in a world of rising population and fixed area

for food production... 

Sweet potatoes are popular in Papua New Guinea where people eat an 

Ilora day.gof .i pe tthe U .S, sweet potato served as candied
 
yams is a popular dish. The plant's tips (leaves) are popular greens in 

tle Phi ippi nes and Wes t Africa But in Taiwan , demand for the crop is on 
the. cecline. Acreaqe is droprning raPidly. AVRDC economists conducted a 
survey of Taiwan :farmers this year to get their point of view and gain 
mere insight into reasons why they abandoil the crop. (See page ) 

The drop in hectarage results largely from three causes: (I) People
 
in Taiwan are showing pref erence for other foods as their incomes rise;
 
(2) hog producers, who once utilized 70 percent jf the sweet potato pro
duction, are switching to processed feeds because they are easier to store 
and handle; and (3) irrigation Water is beinq made available to more and 
more farnrs permitting wider. choice of crops,. The first two causes reduce 
the deman and price for sweet potatoes and speed the switch to alternative 
crops as the irrigation water is made available. 

Sweet potatoes grow with vigor under a wide range of adverse environ-

TheirIents. durability may be their greatest agronomic asset but also
 

results in lowered esteem for the crop. Generations of Chinese have sur
rived periods of famine by consuming sweet potatoes. Thus they generally
regard the roots as food for the poor. Given a choice, they prefer rice. 
InTaiwan, the sweet potato isa victim of a healthy economy.
 

Taiwanese first planted sweet potato for human food, then for animal
 
food, and now the trend is toward starch manufacturing as a major use.
 
This progression might be followed to advantage in other developing coun
tries.
 

The sweet potato may need a selling campaign in Taiwan, including
 
development and promotion of new recipes before demand will influence
 
farmers to expand production again. Work might also be done on. fitting
 
sweet potato into processed feed formulas for livestock. Researchers at
 
AVRDC are working on making the sweet potato tastier, more nutritious and
 
riore appealing, as well as more productive. By increasing the vitamin A
 
content in sweet potatoes, they are also providing a food 'that can prevent
 
xeropthalmia, a blindness found in children in many Asian areas, caused by

vit~amin A deficiency. 

7:
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Economic Analysis of Sweet Potato
Production in Taiwan 

Over the period 1971-5 the area planted to sweet potatoes in Taiwan
declined dramatically. Yields hectare haveper shown a steady increase,- averaging 214kg gain per year from 1970 *to 1975 but the hectarage has 
declined so rapidly that the volume of total production also shows a 
steep decline (Fig. 1). 

A survey was made in 1976 to evaluate changes in yield and planted 
area from the farmers' point of view and shed more light on these trends. 
Sweet potatoes are grown as first-, second, fall, and fall
in ric) crop. We chose th si relay (planted
-itictslsedi-abe1beas
 
they best represented the island-wide trends in planted area for each ofT:hese seasons or plantinq method. In each district, a~was "interviewed between June and September, sample of farmers1976. Fig. 2 shows the loca
tion of the villages where interviews were made. 

Three types of questionnaires were used. One type was given to 129 , current prtoducers of sweet: potatoes. :This was a production-cost question
naire. Another 122 growers were given a production factor questionnaire
designed to determine producer attitudes. The third: : : seek, reasons. for abandOiing swveet type, designed topotatoes, was answeredJ by 68 formner 

growers. . 

Fertilizer 

The survey i ndi cated farmers might be puItt irW Iore f:erti I izer Oi the
fall relay crops than is profitable. (Note high fertilizer investment 

I I _1
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Vic. 1. Area planted to swieet potatoes has declined rapidly in Taiwan since 
190VolUmqe of production hasn't declined quite aS much because yield per 

hctare has shown a good increase. .. 
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,Table 1. (Crops represented in tie samlpling by district. " 

District Crop 
.= 

nae 
Duration in
the field 

Average
yield " 

!Percent change in 
planted area1971-5 

. ... . Tai~ung first 

Pingtung second 

Niao I pSecond 

K 1ohsiun mfall 

Tainan h fall 

Changhua relay 

't/ha 

Feb-July " 14 

June-Oct 12 

toAse -Jan 14 

Oct-Apr 22 

Oct-Apr 28 

Oct-Feb spln13 

r 

-11 ' 

- I 

in I s 

6 

-18goicea 

- 9 

" . .. . 

. 

'Thesentermsare theones in current use in Taiwan. P 

andlow yieldsi inChagh a T ie),ld heirnitrogen applications

i:.:'::,1- .. standa'rd :rconnended: for? sweet potato by the :chiayi :Agricul turail Experi-i;
aimentBanchftatior(Table 3). Farmers mayintend some of1this fertilizer 

foriSUbtuseno d Ju-Ot 12 -

: :, 
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Fig. 2. Location Of saRIPlc mnunicipalities for AVRDC 7WCeet Potato Survey, 1976. 

Yield Ranl by.Season
 
Thle fall crop ranked highest with an average yield of 25 t/ha. This
 

* was expected, because climatic conditions~are the most favorable inthe
fall. The first crop yielded 14 t/ha, the relay crop 13 t/ha, and the 
second crop 13 ot/ha. interviewed explained that wind and in-.The farmers 
adequate water reduced second crop yields, .shadingebythe rice reduced 

pI -; ::ii,;;; dqaewtrieue '~cndco10 ilsSaigb.te;ie"eue 
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MI I 

Table 3. Fertilizer use in relay sweet potato, fall crop compared with"
 

crop in Changhua. 

Item 	 NI " K 

.--------- --------kg/ha 


Experiment station standard 
 66 110
 

Relay sweet potato (Changhua district) 239 173
 

Fall crop (Tainan) 122 ' 145
 

relay crop yields, and unfavorable temperatures reduced first crop yields.

These perceptions are generally supported by environmental data.
 

Effect of Irrigation Availability
 

Sixty-seven percent of the farmers surveyed planted sweet potatoes on
 
irrigated fields, Eighty-four percent of fall crop farmers, 48,' of second
 
crop farmers, 42% of first crop farmers, and. 100",'%of relay crop farmers
 
used irrigation. Overall, the irrigated crops yielded more than rain'ed
 
crops.
 

Type.of 	Soil
 

On the farms included in the survey, best yields came froni cldy loam
 
and loam soils, followed by sandy loam, clay, sandy, and gravelly soils
 
(Table 4).
 

Table 4. 	Mean yielda of sweet potato root grown in several soil types
 
and seasons in Taiwan.
 

-	 Soi l typ e -_ __- _ _ ',_Season gravel sandy sandy loam loam &clay loam a
 

------------------------- t/ha --- --------


First 14.0 14.0 15.5 14.0 10.0
 

Second 8.4 12.5 10.6 12.5
 

Relay - 18.5 7.9 13.5 13.8 

Fall o 24.3 17.2 28.9 19.5 

aAverage based on replies of farmers inthe survey. 



Yield W/ha) 

I :mono cropping 

intercropping 

2 0 r, 

Relay Fall Second First , 

Fig, 3. Average yield of sweet potato, inter

cropping compared with monocropping. 

Yields were higher for single cropping the sweet potatoes than for
 
lCtercropPing them witi rice (Fig. 3).
 

C.sts and Returns 

Table 2 shows the average costs and returns for a subsample of farmers
 
in each of the six distri-ts. The fall season samples (in Tainan and
 
Kaohsiung districts) showed decided yield advantage. Net profit followed
 
yield trends for the different seasons, with the exception of the second
 
crop in Pingtung, There the costs of second crop were low enough to
 
raise the crop from bottom in yield to third rank in net profit.
 

Labor 

Labor costs are depicted in Table 2 and hours of labor, in Tables 5 and 
6. Planting, seeding, and harvesting were the most labor consumin Prac
tices. Forty-one percent of the labor cost is for harvesting.
 

.Influenceof Inputs 

Influence ofvarious input mixes for the farms was explored by com
puter, using the mathematical technique, mutivariate regression ana isis.
 
Assuming no interdependencies, *we concluded that: *-* i
 

1. Seas6n and district differences (rainfall, elevation, latitude) influ
enceyield more than soil type.
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did not differ significantly according to soil type. However, anal
ysis ori a seasonal basis showed significant influence of fertilizer or
yield in two districts. In the second season crop in Miaoli, potas
sium fertilizer increased yields an average of 411 kg per $i invested.
 
In the Kaohsiung district fall 
season crop, the addition of $1 worth
 
of 	phosphorus increased yield by 1042 kg.
 

3. Compost was found to have little influence on sweet potato yields in
 
any of the regions.
 

4. Other investments such as those in insecticides and seedlings had a

significant influence on sweet potato yield only on and
sandy soil 

loam soil.
 

Attitudes of Producers and Former-Producers
 

Based on the interviews with 122 producers of sweet potato and 68

former producers who have now abandoned the crop we came to the following

conclusions:
 

1. The farm size of current sweet potato producers is P. times that 
of former-producers, but the cropping intensity index per unit area on the land of current producers is higher than that of former-pro
ducers. This suggests a very-high use of labor in producing house
holds.
 

* 	2. The family size of producers is 1.2 members larger, and their
 
families have almost 1/3 more members- in the agricultural work
 
force. They work 33 percent more hours per week in the summer and
 
34 percent more hours per week in the winter, which suggests that

the entire farm operation of sweet potato producing households is
 
more labor intensive than that of former producers.
 

3. Sweet potato producers tend to grow less rice and more field crops

than those who quit, suggesting that the availability of irrigation
water is a key factor in decisions to switch from sweet potato and 
dry land crops. 

4. 	Low yields of sweet potato are not a significant determinant -of 
abandonment, as shown by the fact that producers are getting only
17 tons per hectaij while former-producers got 20 tons per hectare. 
Only 29 percent of former-producers said they stopped planting sweet
 
potato because of low yield.
 

,- and 	 than5. CurrentdUcers sweet potato producers raise 72% more hogs former-prouse a much higher percentage of sweet potato chips in 
their feed Mixture. Thus, ,og-raising is directly related to the 
Cultivation of sweet potato. 

6. 	 The management background of producers is not significantly dif
ferent from that of former-producers. Producers have about one year less of education, are one year older, and have only slightly 

V * 16
 



lower general levels of education in the fami ly thall former-pro-Sducers.-	 

7. 	 The main crops which have replaced sweet potato are sugarcane,
rice, ccrn, tomato, and peanut, in that order. The main competing 
crops cited by Current producers are corn, sugarcane, peanut, to
,aito, and soybean. 

8. 	 Sw ee potato i.: inLercropped by about 37: of current pro1)ucers as 
compared to a siilar percentage for former-producers. ore of 
te formIer-producers, however, said. their purpose in intercropninq 

was to increase income, 

9. 	 Fi four of their(w- percent the roducers rotate sweet potalo pro
duction plots. The main reasons they give for rotating are to 
improve soil conditions and because there is a larger system of 
rotation on the farm. The main reasons given for planting in the 
same plot were: (a) limited number of parcels,and (b) wanted to 
plant sweet potato only on rainfed land. 

10. 	 Thirty-eight percent of the farmers are willing to add more ferti
I - that this may not necessarily conlitize (athough we have Seen 


tribute to higher income), while 20 and 32 percent, respectively,
 
are willing to increase their use of insecticides and irrigation.
 

11. 	 The major problems of growers in 1976 were natural constraints, 
'nsects, low yield, and low price, in that order 

4 	 of all listed12, 	 Only 0.. the farmers interviewed insect problems in 
the i975-76 growing season. The main pests they cited were weevil, 
sweet potato leaf folder, and aphid. 

.3. The coniti-,s under whlich current producers would plant inore 
swee. potato are (a) an increase in sweet potato price (which is 

inIkelyI in view of the downward shift in deiiand over time), (b) 
an increasein farm land area, (c) an increase in hog price, and 
(d) 	 an inlcrease in sweet potato yield. 

14. 	 Parmers seem unaware of the possibilities of reducing production 
~oss as analternative to increasing yields in making sweet 
pota to production more profitable. 

The cost and return pattern revealed in the survey poses a. dilemma
 
for researche-rft. S,holuld they try to elevate yields under optimum condi
: ion. (fall) still firther.? This would tend to increase the peak season
 
production .rnd lower prices to farmers. This might or might not bener.ilt
 
Sconsumes and starch manufacturers because .low prices eventually cause
 

famr~sthto other Crops.. 
-:.:-, :::.: , -An t era i is to concentratr: on developing l]ow: cost input :,: ,: : :: ,(. 

technology For the first and second season crops. The country's increase,!rodctoj n mihlt be neglighble but the farmers who lacked alternatives ' 

togrow-, inn sweet tatoe, would be more likely to benefit. 
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The new RD varit y 3 5-2 is .ivi nt e, Iet yild (ndhaj ih eacroeecle t 

Breeding Tastier, More Nutritious 
~Sweet Potato Varieties 

Je rece iv ed add it ionalIculItiJvar I n 1916 f1ro ni'Lhe PhiIi p i n es, Singya

pore, and IndoneSia , gi ving us a total 0oT3 7 4 CUIt iVar1-S. A Iarye seed 
coll1ection of iiiip roved pop)ulait iontis -,a s also recei ved fromi the USDA Vege
table Breeding Laboratory, Cnharle ston, South Carolina. 

-Fifty-nine crosses were made in early 1976, mosto!' them singleC 
crosses involving cu tivars with one ur more desirable traits (Table 7). 

This was fewer than usual becauise some parental lines did not flower at all 
aind other lines didn't flow.er simultaneouIsly. 

Ou r entomolIog9i st i den t1ic,d s ix.culItiv a rs wh ic Ii s howed low p referenice 
f a i r new ulsing~these CUltivars in )
 

": i nig pro(gj-am, along with six liiies Whfich flower nre r~eadily to allovv inter
by weevil and yield. W.e are our~ros"OS 

• ~pollenation among thlem...:.. . :.. 

8IEGRIGA IlNG tO1LI A I.IONS ... . ,... ' ", .
........ .. .... .
 
)ii Le cei'
i"::: ""~ The seeds we ;produced and r ved gave us :3,269 genciots(Tablie 8)." 

,!, ! genot~ypes increPased :addplanted i n: replijca ted, trf~ial s for; pre-, :i / 'iAll w:,er~e 


I2 h n orvt n 



.: " - . . 0 

T .. wet potato crosses made in 1976. 

Kind of crosses No. of crosses 

Resistance to witches' broom 
. 14
 

Higqh 8caroten 10in 
Good eating quality 


17
 

High yield and protein content 1
 

To tal 

59 
 ,
 

Table 8. SurmIary of information on 
segregating populations, 1976.
 

Populations 
 No. of genotypes
 

Cross-combinations 

259
 

Open-pollinated seeds: 
 IITA 
 1,828
 

USDA 
 1,182
 

Total 

3,269
 

Screening forMinimum-input Cultivation
 

The cropping intensity in Asia and the Far East is low because about
80rof the arable land is dependent upon seasonal 
rains, lasting about 5months. Rice is the dominant crop during the monsoon season, After therainy season the residual moisture may be just enough for a month's growth
of another crop but not sufficient to bring a crop to maturity.

* . of the farmers cannot afford the high cost of inputs for 

Also, many 
crops other than
rice. 
 Therefore, a drought-tolerant, minimum input sweet potato could probably increase the present low cropping intensity in these areas.
 

We examined field performances of our sweet potato materials to
determine if minimum input 
varieties can be developed for plantinginmediately after a rice harvest. 
We grew 194 cultivars and 495 breedinglines in a field previously planted to rice to select for genotypes thatwould give good yield under low level fertility, low management, and
water stress (Trial I in Table 9). 
 After the rice harvest the field was
rotovated, bedded, and planted. 
No irrigati6n, pesticide, or fertilizer
was applied, 
 The mater ials with the best yields in this screening were
 

::•:.::;: .?: •::,!:.
:.';.::;:/ ';I!:.!;1!i-.-:-" ,:.::" ....i o :. ,:' .•:-i:<,.";..:,
i:.:•:: ' 
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~n, ~ 44 

- .. -7, 4 

~ ~II 

yields ranged from 017kto,screening . /afr h utvrsad0t
 
Intrials to screen accessions for performance under mietnnum input, a number- f line 
were found that produced well inspite of little weeding and no irrigation, peticde -,
 
or fertilizer investment. i er Cf

) folIhe 

screening yields ranged from 0 to 17.2 t/ha for the cultivars and 0) to
 
evaluated further (Trial 1ih ing the same procedure. In our frst
 

19.5 t/ha for selections. In Trial 1, the yilds ranged. from 0 to ").e
 
t/ha for the cultivars anid 0 to 3A4 t/ha for selections. Trhe yield dif
ference between Trial I and Trial 11 couldi be_attribuUAe to tneole
 
weather and excessive weed competition for food, water, anid lgtf
 

Uhnooiunsp. which characterized the grow,.ing co)nditions in Trial 1 7 

The weeds grew to a height of about 1.5 m and probablyl reduceddrtill 
the solar radiation that the sweet potato rcie.Thec exerimnien talI 
plots, however, were weeded three week s before avetn for eaeof 90-'. 
thering yield data. 

The yields were impressive considering that the only inputs involvd 
were minimal land preparation and planting of sweet potato cuttings. 
Average sweet potato yield.in most tropical Asian countries is about 8 
t/ha. 

In both trials, the crops depended on residual moisture and natural 
precipitation to meet their water requirements.. In Trial I, natural pre
cipitation was 97 nn during the entire cropping season with 604 nnm of 
evaporation. In Trial II it was 128 Pill with 646 mm of evaporation. 
Optimum yield is generally obtained with 530-660 nrn of precipitation dur
ing the growing seasons.
 

Most of the minimum input selections were either yellow-or white
fleshed. We are looking for orange-fleshed lines, which are rich inC
carotene. The flowering selections can facilitate our breeding program
 

since non-flowering types may not flower even with appropriate treatments.
 
Selection 0122-2 has both these characters.
 

During the wet season of 1976, the good yielding accessions and
 
selections from Trial IIwere classified into table and industrial
 

http:yield.in


-------------- 

---------------------------------------------------- -------- -----------

- - - -------------------------------------------------------

Table 9. Highest yielding sweet potatoes under minimum input conditions. 

Varietal Marketable eld Root Fwi
 
TriaTrial fleshII mean color habita
 

t/ha ---------


Tainung 31 18 7 12 White F 
Taiwan 2 17 
 9 13 NF
 
P 315342 14 5 10 " 
 F
 
PI 344129 14 14 14 
 " NF
 

PI 318548 14 
 4 9 Yellow F
 
Tainung 10 14 
 9 1 Yellow NF
 
Tainan 14 13 
 5 9 White NF .
 
P1 344123 
 13 13 13 Yellow NF
 
PI 318849 12 
 - 12 Yellow F 
Tainunq New 10 12 9 10 White NF 

Tainung 57 (check) 11 
 4 8 White F
 

Sselections: 
278-1 
 20 8 14 Yellow NF
 
277- ] 18 5 
 12 Yellow F
 
0122-2 16 8 12 
 Orange F
 
272-8 15 
 2 8 Yellow NF
 
015-10 
 15 2 8 Orange NF
 
0102 
 14 4 9 Yellow NF
 
272-2. 13 
 8 11 Yellow F
 

171 (check) 4 2 3 Orange . NF I 

aPlanted Novemb r 15, 
1974 and harvested April 
19, 1975 (155 days);

based on yields from 10 hills. "Planted Nov. 
19, 1975 and harvested
April 21, 1976 (153 days); based on yields from 20 hills. 'NF=non-flower
ing; F~flowerinq,
 

varieties 
on the basis of flesh color and entered into preliminary yield
trials ina field previously planted to rice. 
 After the rice harvest,
the field was rotovated, bedded, and planted. 
 Again, no pesticideor
 
N 'NA N 




----------------------------------------------------------------------------------

-----------------------------------------------------------------------------------

--------------------------------------------------------------------- --------------

supplemental irrigation was applied. A total of 30 kg N/ha, 60 kg P/ha,
 
and 90 kg K/ha, however, was supplied in one basal application and one
 
side dressing. The results are in Table 10.
 

In both groups, some breeding lines outyielded the local checks.
 
These yields too, were impressive considering the amount of inputs in
vested.
 

Table 10. 	 Performance of minimum input selections (table cultivars i.e.
 
orange root flesh) compared to local cultivar; 1976, AVRDC.a
 

AVROC selection Pedigree Marketable yield Pest rating Rat damage

(or acc.) no. (or varietal name) (t/ha) score (T) counts (T)b
 

Table cultivars (orange root flesh)
 

0122-2 
 B 6708 (OP) 26 1.8 4.6
 
209-2 B 6708/0K-9-3 24 2,0 2.4
 
272-9 Red Tuber Tail/Allgood 21 1.5 1.5
 
016-2 i4DK 12 (OP) 20 1.7 3.8
 
171 (check) Tainung 63 14 1.8 3.2
 

L.S.D; 0.05 
 5 0.3 1.5
 

Industrial 	cultivars (white of yellow root flesh)
 
(154) Tainung 10 	 27 1.9 1.6
 
5) Tainung New 10 25 2.0 2.3
 

57) (check) Tainung 57 19 1.7 2,2
 
(115) PI 344123 18 15 1.1
 

276-2 Red Tuber Tail/OK 6-3-1-6 17 1.8 1.7
 

-.S.D..05 
 6 0.3 1.4
 

SPlanted July 28 and harvested Dec. 6 (130 days). bData were transformed using
 
N ex 10.5 before analysis.
 

Screening for Moisture Tolerance
 

In 1975, we were not able to obtain reliable marketable yield data
 
because our experimental plots were under water many times. We observed
 
that While the tops showed luxuriant growth, nunerous small roots were
 
produced which failed to enlarge. We had also observed that our yields

*were better when we planted during the wet period. and harvested during

the dry period. In 1976 our screening trials for marketable yield were
 
planted in the latter part of the wet season.
 

In the moisture tolerance screening, we included 124 and 203 cultivars
 
for table and industrial use, respectively. The table varieties were
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AVRDC accession 117 continued to show resistance to witches broom inheavily infected
 
fields at Penghu Island (the Pescadores).
 

efficiently. Tips are coimionly eaten in the Philippines, Indonesia, and

other parts of Southeast 
Asia. we conducted a second productivity evaluation (the first was conducted in 1975) of Cultivars which we found to
 
posses tips having acceptable attributes 
for human consumption.
Ten cultivars were included in this trial. We used a randomized comlolete

block design with three replications. AlI 
 15-cm long tips were harvestedsix consecutive times at 14-day intervals, except the last harvest which
 
-wascarried out a fter 25 days.
 

The yield and other horticultural traits of the promising entries are
given in Table 12. Tip weight yields 
varied from 10 to 16 t/ha, and nuw
her of tips varied from 613,000 to 1,176,000 per hectare. (The eatinq

quality evaluation Will be discussed undera 
 separate heading below.)
When the roots were dug 130 days after planting, we found that some entries

could yield as high as 15 t/ha in spite of the high tip harvesting fre
quency. The effect of the high harvesting frequeicy was quite noticeable
 
in the case of Dilaw, Kintangkong, and fi 16 wich gave little 
root ,,ield. 

Resistance to Wit ches' Broom 

CuttinoIgs of five sweet potato accessidns that were select:ed for re-
Clistanice to witches broom in 1975 screening trials at Chi. Din wiere plantedat a heavi ly infested area in 1976 at PenghU ISland to confirm their 
i,resistance . 

Al ternate spreader ,ows of mycoplasa-infected sssceptible swe.et .potatoes were Used to amplify the spread of the causal organism. Onlyi 
one of the 5 accessions (acc. no.. 117) was confirmed as resistant to sweetPotato witches, broom under the epiphytotic conditions of Peghu (Table 13) . 
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Table 13. 
 Disease rating of 5 cultivars of sweet potato to the witches' 
broom infection planted at Penghu, 1976. 

Accession no. Varietal name 
 % infectiona!
 

117 PI 344129 0
 

8 Daja 380 14
 

172 American Yellow Skin 28
 

115 P1 344123 
 33
 

12 HDK 3 100
 
Planted: April 15, 1976. Inoculation: Natural epiphytotic -To _.
 
Reading taken: 
 July 16, Aug 10, Aug 20 and Sept 10, 1976. aCultivars

exhibiting lees than 8% infection 
are considered resistant; 8 to 20%,

intermediate; and 21 to 100,, susceptible.
 

Sensory E aluation of _Leaf Tips and Roots
 

Three organoleptic evaluations were conducted to 
assess the eating
quality of leaf tips and roots of promising cultivars. Twenty-one panel

tasters 
were involved in the leaf tip evaluation; 51 and 30 tasters par
ticipated in the two root tating panels. 

Samples for leaf 4i. evaluation were prepared by blanching about thir
ty 10 cm tips -for each en'try for 3 minutes in boiling water. Then they

were placed on white plates and served to the taste panel 
for evaluation.

The eating quality characteristics assessed by the panels were 
tenderness,

fiavor, stem color, leaf color, hairiness, and general acceptability..
 

The root samples were prepared by slicing the roots 
into pieces about
 
5 mm in thickness and steaming them in a pressui'e cooker for 15 minutes. 
 The

steamed samples were placed on white plates and served'to the taste panels K

for evaluation of their flavor, dryness, stickiness, color, and general

acceptability. 
Analysis of data suggests that for subsequent tasting it

would be appropriate to 
separate the panel'by nationality.
 

In the root evaluation, two check cultivars were used, one from the
Philippines and the other from Taiwan (Table 14). 
 Taste panels compared

selections 031-3 and 35-2 favorably ,,ith Tainung 63 and rated them better

than BNAS-white as far as 
flavor was concerned. Except for selection 128,

all other entries had better flavor than BNAS-white, the Philippine check.
 
Selections 031-3, 272-6;, and 35-2 were'scored as 
dry as BNAS-white.
 

All entries were comparable in stickenss with the checks exceptselection 35-1. The panels scored selections 031-3 and 35-2 as more,,
acceptable in color than' BNAS-white but comparable with Tainung 63. hey
scored selection 128, which was' purple, the" lowest under this category.Other entries were:rated slightly acceptable, except for selection 031-3 :
and Tainung 63, which were generally rated acceptable.
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Tfable 14. Average eating quality scores of seven sweet potato cu tivars. -

oi 

AVROCo 

h.nc flavor 

Eating quality characteristics 

dryness stickiness color acceptability 

031-3 

35-2 

Rose Centennial (OP) 

HDK 6/8 6708 

•-scores:! unacceptable to 7 highly acceptable 

5.61 5.21 5.26 5.71 5.73 

5.32 5,09 5.16 5.24 5.19 

35-

')272-6 

HOK 6/B 6708 4.78 

Red Tuber Tail/allgood 4.84 

4.58 

5.05 

4.61 

5.03 

5.09 

4.08 

4.82 

4.69 

1283 PI 315345/Acadian . 4.03 4.78 4.86 3.58 4.10 

171 (check) Tainung 63 

I (check) BNAS-white 

5.35 

4.39 

4.98 

5.12 

5.06 

5.06 

5.48 

4.73 

5.61 

4.60 

LSD (.05) 0.26 0.19 0.20 0.38 0.23 

r All valucs are means of scores of 51 taste panel members over 3 replications. 

As in the leaf tip evaluation, nationality exhibited the greatest
difference in mean squares for eating quality characteristics. The Chinese 
registered considerably higher mean squares for flavor and color, indicat
ing their difficulty in assessing these characteristics. 

" 

In our taste evaluation, we used mostly the research staff of AVRDC. 
It would be desirable to use some large consumer panels in the future. 
However, we also hope to select a small group of 5 to 10 panel tasters for 
their acuity and consistency in recognizing differences among samples.
We also plan to use other methods of preparation such as baking of the 
roots and use of sauce in evaluating leaf tips. 

(5 $5 * *'~29 
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Weevils, the chief sweet potato insect pests, attack both roots 
and stems.
 

Select Cultivars with Resistance 
Sweet Potato Weev is 

S During 1976 we screened 65 cultivarsto the at two locations for resistancesweet potato weevil ( ?± ,:;, , .Tit-he 
culIti vars , selIected for res istance' i n earl ier f,RId scl~eening at AVRDC ee 
planted at Island,Penghu a substation of Kaohs' ng District AgricultIralImprovement Station. The selections 
were planted in a randomized complete block design with 3 replicates and a plot size of I x 6 n. Sweetpotato weevils were released into the field one month after, planting and
marketable
ing 

size roots of each cultivar were evaluated at harvest. Accordto our-evaluation criteria, i.e., numberadults, of weevil larvae, pupae,and percent damaged root, 3 cultivars were ranked is resistant,
 
17 moderately resistant, and 11 
susceptible.
 

Another field screening was conducted at AVRDC in the spring of 176in which 32 cultivars were evaluated for weevil resistance using tihe sameprocedures as in the previous experiment. Four cultivars were ranked asresistant, 12 as moderately resistant, and 15 as 
susceptible. Table 15
lists, the infestation levels of resistant aridsusceptible check entries 
screened at both locations.
 

Thirteen cultivars from Penghu screening and seven from AVRDC screening were sent to our cooperators in the Philippinos and Thailand for test
ing.
 

During the suimner of 1976 we studied the biology of sweet potatoweevils in storage to find out whether their life cy'cle Lnder our storageconditions differed from what 
that 

has been observed in other places. We foundthe female weevil excavates a cavity just beneath the-surface of theroots and deposits eggs singly or in groups up 26 eggs in theof to cavity.The egg is oval in shape with color -creamy-whiteand grainy surface andmeasures about 0.50 x 0.80 1m. The incubation period lasts from 4 to 13 
days. The larva is a legless grub with ' a light-brown head and 'is
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Table 15. Infestation levels of resistant cultivars along with susceptible
 
checks in two field screenings during 1976.
 

Mean. number of Weevil damageAR. no . Vrtl na weevjls/kg sat,,7!1 " ra ting(%OC. . ... Varietael niame , 

Penghu screening 

143 OK-8-72 0 0 

10PI8 320453 0 0 

3.0134 HM-606 2.2 

5 Tainung New No. 10 55.2 32.0
 
(check-

S.AVRDC Scr-2,n ing 


1(5 ,H-D-K-6 0 0 

.II0 P1T324886 0 6.1 


E155 ainung No. 17 . 1.4' 0 

53 P 315345 2.6 2.6 

16 H-D-K-12(check) 44.3 . 67.4Al 

nearly pure white in color when hatched but changes to ivory white wher, 
it becomes mature. We observed three instars during the-larval period
 
of 18-20 days before the grub becomes a pupa. The pupa is about 5mm 
long, initially pure white in color but later the eyes, wing pads, and 
legs turn brow, to near black and the remainder of the body. becomes 
yellowish. During the entire larval and pupal period the insect remains 
within the sweet potato root. The adults emerge after a pupal period of 
2 to 9days. .
 

Chemiccil Cont rol of Sweet Potato Weevil,'
 

. . JAlthough five tests of insecticides for the control of sweet potato . 

weevil were conducted in the field during 1976, none provided control 
that was statistically significant at the 5% level, However, from sub
jective comparison of the data, it was apparent the Primicid 5 G and 
Dyfonate 5 G banded at 3 kg and 2 kg a.i./ha, respectively, and Thiodan 
and Surecide sprayed monthly at 2 kg and 0.5 kg a.i./ha, respectively 
provided some' population suppression. 

We also evaluated the use of phostoxin fumigant for the control of 
weevil instorage. Various sizes of weevil infested roots with a total 
weight of approximately 0.5 kg were placed in'12-liter containers. Phos-

Stoxin tablets were added at the rate of 1.6 and'3.2 g/liter volume. The
 
roots were dissected and veevi 1icounts were made after a treatment hold
ing,,period of 72 hours. Table 16 summarizes the results.
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Table 16. Mortallity of different stages of the sweet potato weevil 
fol
lowing treatment with phostoxin.
 

Phostoxin dose 
 tIorta t iL(..mg/liter 
 larvae 
 pupae 
 adults
 

3.2 
 100 
 100 
 100
 

1.6 
 98 
 *96.3 
 100
 

1.3 
 0.7 
 4.7
 

It was 
found that both levels of phostoxin were effective in killing
this insect. Phostoxin fumigation thus appears 
to be an effective way
of eradicating the weevil 
in storage. 

use, 

Caution must be observed in its
however, because the phosphene gas is very toxic to mammals. 
 A prolonged fumigation period at high humidity also tends to 
encourage the

decomposition'of the 
roots.
 

Test ing Molluscicides
 

aGiant African snail (Aina 
;iZica) is a polyphagous mollusc thatattacksansweet vepotatoan in the field, especially during summer. It fepds 
' -m ,' : 
le tenerdsms


a,.ply on 
leaves and tender stems. 
 Among the 4 molluscicides (Mesural,
Metaldehyde, Luxan Slakken, and Temik) utilized in one experiment during
1976,,we found application of Luxan Slakken around sweet potato vines at
 a rate of I kg a.i./ha gave the best control.
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Yield (f/ha) ____ __ ___ 

+O i 1 -

Y,.. +0. 2 

201 

Y2=14 .8B4 0 .1N ,," 

0 30 60 

Nitrogen (kg/ho) 

Fig.' 4. Sweet polato) yield response to 
applied nitrogen, y. Nov. 2 , ]975 to1,a 
26, 1976 and v , Sept. to ec. 12, 1976, 
TIVRDC. 

root yield to the potassium applications., There was a significant linear 
response of root yield to the nitrogen applications (Fig. )given by 

Y = 14.8 + 0.1 U 

W-here Y denotes root yield in tons/ha and N is amount of applied nitrogen 
in tons/ha. Both trials indicate that within the range of applied nitrogen 
studied, an addition of 10 kg N/ha increased root yield by1 ton; or $1 
invested in nitrogen produced an increase in yield of. 287 kgworth about 
$13.50. 

Sweet Potato Management Levels after Rice
 

To determine the most important input requirements for sweet potato 
production under low levels of management after the second rice crop, a 
series of experiments was initiated in 1975. The first experiment was 
designed as a randomized complete block with 3 replications and a split 
plot arrangement of treatments. Main plot treatments included planting 
methods and supplemental irrigation, and the subplots included weed con
trol* supplemental fertilizer, and vine turning. The first experiment was 
harvested in 1976... 

L Lowest yields occurred in plots with no weed control (Table 17). 
Cf.f.,.,r, ,.Zb., and a few other weeds, predominated in the weedy plots. 
Where weed control was practiced, there was a significant difference in 
root yields between the management treatment with no fertilizer plus vine 
turning and the treatment with fertilizer and no vineturning. Vine turn
i11( may not be necessary during the cool-dry season. 'his experiment fail
ed to indicate differences. in yield between rice-stubble Culture .and bed

; cul ture. Supplemental irri'gation and fertilIizer applied-at banking time ] : :" 

bothfailed to increase yield. 
3.34 



--------------------------------------------------------------------

S :able 17. Yields of sweet potato roots, vine, and weed fresh weight on
-' =- .s -g
-:..-.:..v'l-: !< n a ,ou Im~~gime ~ -,.AVRDC .-Dec:' 1975'-IHay -'1-976-, . . ... 

-
. aag ement treatmentsa 
 Yields 
 Weed
weeJ G con'tro- fertii inet ing, root Vine fresh weight
 
-
- -h ...... ....
.. 


-----------t/ha - - - - 
3.2 4.2 7.3
 

+ + 3.4 7.8 9.6 

-- 4.9 7.0 8.6
 

++ 17.7 22.3 1.8
 

+ + 19.8 26.9 
 0.4
 

+ . + - 21.3 31.6 1.5 

*!3.2
SD 5% 7.0 3.2
 

+- = Yes . - =No Fertilizer was 20 Jn/ha N, 100 kg P205 , and 
60 kg/ha K2O basal; and 30.kg/ha N and 90 kg/na K20 side dressing at 
anking. 


- , - , . 3 
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Nutritional Progress and Potential,
for Sweet Potatoes 

Do wee, op'Ltto I)rei I evalaten eas v ef),ve ert , d a 1,tabl1, Th'-reI 0 

countilec, !,Iateri a sI teI cu l wV,1-7 weF 1,-'a0 ned t o51'' 2.e o ,U 
tip -yield trial toe t u oCsite., 4 eafau h rtoa t f eC:e 

t Swe eIfo SwevI pe lle{b pota Potatoesl! 
0or Pl 

(tpyld traltauaethe constituents el :eted ie,, 
ut i iJtrio ogrttue t n 

nutritional fiecso of 

V ri s nu tri al inds (n ti a s were f a i rm a swet -tt 

Iege.t-bile t edt otat , 1o,i i 

i.There are signi ficant varietal variations oft dry ind ront.
 
vi ta e ) [ i tami n C, as co. tent, fi her contIntand
I o a a 
content among the va eti es tested. 

, 2 . Compared with other leafy vegetables, --sweet :otato) tips. provide 
. " ~good vi tamiln A, K, iron, and protein' sources. The vitamin B; - .. 

:/ ::".. / conitent: of sw;eet po~tato -tips:probably is. one of th~e rich est Vita- L : 
min" B. o r e mo g v g t b e s ( n l d n f u t n oot veg 

,i!; - ,. , tables) and this vi taini n' is defi cir~nt in most Asi-an cou ntries ;. , . 
::.:: i- : includin~g Taiwan, Korea. anid possi[ly'ijapan. ; : . , . 
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3. Oxalate is present insweet potato tiPs, although the content 
is
 
not- so higl as .,namaranth and spinach-. 

4. The fiber content is relatively higher than in other leafy vegetables, especially when the plant is getting older (Table 19).
This may reduce its acceptability.
 

Table 19. 
 Fiber content of sweet potato tips at various' harveSst times*.
 

Acc. # Entry 

40

Days after planting Mean
79 118
 

112 PI 344120 
 1.81 1.75 
 2.35 1.97
 

33 Earlyport 
 1.85 1.83 . 2.01 1.90 

119 PI 344138 1.79 1.89 2.20 
 1.96
 

229 Kinangkong 1.85 2.14 
 2.42 2.14
 

212 Dilaw 
 1.83 1.75 
 2.11 1.90
 

1 SNAS-White (check) 2.26 2.26 2.42 2.31 
8 Daja 380 2.01 2.11 2.00 
 2.04
 

31 Rose Centennial 
 2.03 1.99 2.57 2.20
 

127 HM 16 
 1.94 1.95 
 2.40 2.10
 

104 PI 318856 
 2.24 2.09 
 2.29 2.21
 
................ -----------------------------------------


Mean 
 1.96 1.98 2.28 
 2.07
 

LSD (between harvest mean) 5% 
 0.08
 

LSD (between entry means) 5% 0.20
 

Date planted: July 28, 1976. 
15 
cm tips were harvested. 
All values are
 
means of 3 replications.
 

Protein and Oxalate Content
 

Above ground portions of two 
sweet potato cultivars were analyzed for
the distribution of protein and oxalate content. 
The tips consisting ofthe vine and leaves in the first 15 cm 
from the apex and the remaining
leaves were separated into groups of 15 cm intervals. The distribution ofeach of the nutritional 
.constituents 
 along the stems is presented in Figure
5. Note that the oxalate contents of.both varieties increased basipetally.
 



% of protein 

~2.8 

2.4 --HM 16M 
. 

2.0

x
 

1.6

1.2 

% of oxalate 
0.16 - ilw , 

0.8 

x
 

- x 

0.4- HM1 

0-15 15-30 30-45 45-60 60-75 75-90
 
cm from apex I I
 

Fig. 5. Dstribution of protein content and oxalate
 
content of sweet potato leaves at various positions;

along the "em
i :'01ii 53from 0, the tip, back.6 toward60,5the b+e.( 04 ,: 7-9
 

<1 : m ~r m : e : : :+:' Ilk 
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A difference of three-fold may be obtained betweenThe Protein the tip and older leaves.content further supports the idea that only young tips ofsweet potato should be eaten.
 

T'aste Tests 

Relationships were 
studied between physical and morphological
characteristics and eating quality 
scores by test 
panels.
 

Some chemical or morphological characteristics of sweet potatb tipswere measured in the laboratory. 
Those analytical data 
were compared with
the results obtained from an organoleptic evaluation in which panels failed
to 
detect differences in the flavor, hairiness, and general acceptability.
Thus tenderness was 
the only eating quality characteristic we
study, There was used in thi
a significant negative correlation between tenderness and
dry weight per leaf (r-0.717) and diameter of stem at cutting point
r-0,672). Tenderness was not significantly correlated with fiber and dry
matter content in this experiment.
 

Relationship of Sweet Potato Yield and Protein Content
 
Many crops have a negative correlation between yield and protein
tent. 
 con-
The usual argument against'breeding for high-protein in the staple
crop is that any increase in protein is accompanied by
decrease in yield. a corresponding
We wanted to 
see if this relationship exists in sweet
potato.
 

Four trials were associated with this project.
yield trial conducted in 1974. 
The first trial was a
Seventeen varieties 
were planted in AVRDC
fields with three replicationJs. 
 The second trial was
spring of 1975. Ninevarieties selected on 
conducted in the


the basis of their protein
content were planted in AVRDC fields underthird trial was conducted a higher management level. Thein the winter of 1975farmer. Ten varieties were included by a contracted Pingtungin this experiment.management level Again a higher
was applied. The 
fourth trial was 
the fertilizer
experiment conducted by crop management in 
 the wint, rf 1975, Only one
line was planted under 15 different fertilizer treatments.
 

Sweet potato saniples were analyzed for their dry matter content and
protein content with the over (105 0 C) dry method and the micro-kjeldahl
method. 

The ranges of yield arid protein contentsummarized in Table 20. 
of these four trials a'elhe correlation

protein coefficients between yield andcontent are also given. First trial yields were-elatively
but had a wider range lowof protein content among linestive correlation coeffici'nt between . The. negayield and proteinficant in the first trial count was not signi-but was highly significant in the second. andthird trials (Table 20). 
 In the fourth trial we found a highly significant positive orirelation. In the secondbetter management but the protein content 
trial yield was improved by 
was reduced. Results of thefirst three trials indicate that there is a negative correlation between*yield and protein content. 

re..
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Table 20. Range of root yield and protein content in four sweet potatc trials. 

Trials Noof Root..el d Protein content of Correlation coefficient
 
entries dry fresh dry wet dry wet
 

17 0.4- 6.3 1.1-24.4 4.6-8.6 1.3-2.3 -0.40 -0.30 

2 9 1.8-10.0 5.8-41.1 1,6-6.5 0.4-1.7 -0.78** -0.83'
 

3 10 3.2- 7.1 12.5-30.8 4.5-6.6 1.0-1.8 -0.82,* -0.87**
 

I 4.9- 7.6 4.9-31.9 3.0-4.4 0.6-1.1 0.75 0.68
 
* **"
 

Significant at the 3K level. Significant at the 1k level. Trial 1 -3
 
replications low management level. 
 Trial 2 - 3 replications, high management
level. Trial 3 - 6 replications, high management level. Trial 4 - 3 replications, 
15 management treatments. 

The fourth trial shows a different side of the picture. One line
 
(AVRD selection 35-2) was planted under different levels of nitrogen and
 
potassium. Nitrogen significantly increased both the yield and
 
the protein content of the root (Fig. 6). 
 A highly positive correlation 
between these two characteristics was observed in this experiment. • 

% of protein content 

1.0 

0.8

0.6- PO7 + 0.004 N 

0.4-* .: " " V 

0 /30 60
 
Nirogen (kg/ha)
 

Fig. 6. Swee pot ,to profein content response to(
applied nitroqgen;fov. 26, 197r, to May 26, 1976,
AVRP. 1" 4 



Three of the accessions used were -includedin the first three trials.
The yield performances of. those lines and their protein contents are 
summarized in Table 21. 

Table 21. 
 The root yield and protein content of three accessions .ihcluded
in three sweet potato trials.a
 

,Freh b
 

Acc. no. I 
Trials 

II II 
yield proteins 1yel d Protei-n yield proteinv' 

t/ha t/ha /t/ha 

30 5.4 2.3 5.8 1.7 . 12.5 1.7 

171 10.2 2.1 13.5 1.7 14.9 •1.5 

167 1.1 1.32 41.1 0.4 23.9 0.9 

aSome trials as first 3 trials in Table 20. " 

VI 
 il,
 

42
 



V~ 0i 

leV om, 17o d uf~ i n 

; - .;, ,:' . ..;- " ' veg'etable rpeseach nd prol 
' • ;. :..- :. :, .i ' ! 'duction so tCourses study 

.: ::-",.: -: 7 .:,- .-.... / .. .. " ' in the clasrnomi and do at.. . 

,#... :,..Under d e t on of sclientkst:.Train nolingARD
 

P-rogram 

A"R)C' ,L) 1-..reerhdctntri rog)ramsj -a wideanid ; i offer range 
o 1: to research orkers andunr tcs ve~getable 'Production Specialists 

-hoie iarticipanhy doing theside fn at o 
ienif , c saff. Upon their return hole, they strengthen national 

ipoma.etErIalIramsand serv,ard as Va.iU,-., .it' .2"operators in the testing of AVRDC breedtechnology under local conditions, 

Durinn 1i78 57 Xine-es from o aiucun t r i esatcptdi
tani ng Progras Trrinees worng on Sweet po tato researc incuded 

of potoeriod, 

chemical, n n t o
 

r 11 ao - Effects g mndgrafting, and 
s Voe cs floes a induction i ingpora sa ofeor 
of oepotuie to, - and yield components twoPhilippines oYield of sweet 
AVP.pBtS scieties at o mt set natio.hpeeharvestiperiOdtu 

S -,inmterils R.OnC -- Yield trial of promising s,eet potato selections. 

training pra.OC Tra s wority ofnsweet potato trypsi inhibitors. 

K SCh.e R.O.C. A pieference teprisfin sYeet weevil selectn L ii, - potato fr 

ed sweet potato varieties at the AVRDC control led-envi ronment room, 27oC,
65-8911 PH. 

-

" 



V1 IAJJprJ ion 

I, f i i f ) 
1

Af d 1)ti"ibu~-r1 
 w;,r n , 'r id i r iI;Ih' " 

,,,, d; .:*2' ic 1 Cn i I '. d o I r| - nct'h il i , ,,,i . •t r ~ ~
 
i~id ,i 'y I 12'.)< If- I " 


' ' "t''t: O f %,{(Tr {S. n !.i.: , 

I. 'flIr}.l,.
,v.I rlr err}et? ]9 r *g" ir'1Fr- ' i 12.. .... ,. ".C .' i 

II 4 t 

L TR. .7#M P(t:.. . J.. 
cii Fp.". ! A l ",. . "
 

l,.U ot,t l e r
ve 


r2(?,]rcher stn, ei e t e. .
t- P (O R . . C'..
: ,̂  . f A R C h IlVO 

tVe!JC t littityen 
rar '
 niernJInma te~ty codltr, 



;':"4 

Ta le 22. 	 Sweet Potato material distributed.I 1976 by the Philippines 
Outreach Program, 

Date 	 Organization Material distributed 

Jan. 14, .1976 	 Central Luzon State University Varietal increase 40 
(Dr F.F. Campos) cultivars. 

March 2, 1976 	 Don Severino Agricultural College Varietafl i ncrease 
(M. Ocampo & M.B. Matel) 54 varieties
 

March 3, 1976 	 Development Academy of the Varietal trial 5 
Philippines (M. Gunzi) varieties i . 

.March 3, 1976 	 Central Mindanao University Varietal trial 5 
- (JVD. Escarlos) 	 , selections 

arch 14 1976 Visayas State College of Agri- Sweet potato germ
("\ Iculture (Dr. M VIlIanueva plasm collection 446

varieties 

i rach 4, 1976 . V I S C A Sweet potato germ
(Dr. M. Villanueva) Plasm collection 57 

varieties of tubers.. 

March 22, 1976 C M U 	 Varietal increase 
(J.D. Escarlos) 	 16 varieties 

Sarch 22, 1976 Mindanao State Uriversity , Varietal increase 
(Dr. A. Bautista) 	 16 varieties.
 

Apri l 2i t19 76 United States Agency for Inter- Small yield trial 
'A flil\ .... -national Development . 12 varieties 

* (R. Wackernagel.)
 

Sept 6, 1976 	 Davao Fruit.. Corporation Varietal increase
 
(R. Castro) .	 78 entries 

Nov. 14, 1976 	 AVRDC Taiwan Germplasm collection 
(Dr. R. L. Villareal) 10 varieties 

Nov. 25, 1976 	 Palawan National Agricultural Varietal increase 
College 6 entries 
(Dr. James Eder) ' 

Dec 9, 1976 Bangladesh Agricultural Research 10 entries
 
pCouncil 10 cuttings each
 

(Dr. M.A. Mannan)" 
17, 1976 	 Philippine Packing Corporation 89 entriesi
 

(Dr. W. Schnitzler) 5 cuttings each.
 

BDec. 
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fft... 

-CeI- 61t a113tfeUnivesity repoteod 14:3- 1 as yi eIding 41tiha in 110 days during which tim( the local check failed to prod c..

fles hy roots.
 

Other Philippine Cooperation
 

Francico E. Mercado, scientist :1, and hi, associates of thc PhliPi ne1 Sugar Institute conducted a yield trial of some AVRDC sweet potato
breeding lines as 
intercrop with sugarcane. 
Only one of 18 cultivars,
selection 14-1, produced a suitable yield, 10 t/ha. 

Servillano R. Gumasing reported hea study conducted to determine theyield of some AVRDC breeding lines when harvested at different maturitydates. The experimental plots were neither fertilized nor irrigated.
The yields were generally low for all 
entries except for selections 015-9,
0125-1, and the check, BNAS-,white. For some selections, yield continuedto increase up to 140 days. 
 However, most entries appeared physiologicallymature in 120 days. 
 In the groups left 140 and 160 days, most entries

started to sprout.
 

. eAt the Institute of Plant Breeding, IPB, Dr. Azucena L. Carpena gre1entries in a rice [paddy. No tillage was done and cuttings we' plantedlin dug-out hills at 45,000 plants/ha. Fertilizer 
rates applied ,,ere 60-9n90 kg of N, P, and K/ha. Watering of single hills was 
done only once,
iimediately after planting. 
 Only two entries, selection 35-1 ,Idthecheck, BNAS-white, gave suitable yields 15 andof !I t/ha, respectivelY.These yields were very impressive considering the extreme hardness of thepaddy soil. It observed that selection 35-1 produced rounIish rootswas 
and developed at 
the upper layer of the ground surface s opposed to the
subterranean types which had elongated roots that burrow deeper into theground. The former type fits better under highly compacted clay piddy soils. 

Bangladesh:<
 

Andy Ryskamp, agricUIlturalist of the Mennonite Central Committee,Bangladesh, obtained some of our 
sweet potato breeding lines. The interestof their group in sweet potato is to introduce to Bangladesh varietiesthat are richer vitainin A, since local varieties are white-fleshed onesthat are low in this vitamin. Orange fleshed selections 35-1 and 200-2 
gave the 
highest yields, 16 and 11 t/ha respectively, in 118 days.
 

Thailand 
 .. -ft 

In Thailand, two 
trials were conducted by Mrs. Somporn Drabyasara and
her associates. 
 One trial was conducted at Pachong Training Farm andother at Kampangsan Station,

the check cultiYar as 

Our breeding materials were comparab~e 
the 

withfar as yields were concerned. iMrs. Sompaorn reported, however, that' our selections were softer and had poorer keepingqualitythan Okud.. The most serious defect of all entries, including Oud, wassusceptibility to weey1l damage We plan to send them either seeds orseedljngs of our materials with improved resistance to weevil. 
.... 
 . . .. . ...... .. ..
 , P ... .. . ~ o w e ~ ..... .... . 
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----------------------------------

.- . CROP ENVIRONMENT
j " ii -

Weather. 
 The amount of precipitation in 1976 (1357 mm) at AVRDC was 42.
less than that occuring in 1975 (2380 mm) and 23
of 1771 mm/yr (8 below the 73-year mean
 
9 7-19 70). There were 75 
rainy dayS (normal is 107) and
most of the rainfall occured in July and August (Fig. 
1), In addition,
available solar energy for 
1976 was 1.3% 
above the 5-year average for


Tainan City (Fig. 2).
 

mm/month
Precpiftan ;-


. .
 

1976
 
(totoal 1357m r,


400 O--
 mean 18971970 
(1771 mm/yr) 

Evaporotion 
A1976/ 

300 (total939mm) * .
 
necn 1900,-1970(
1 560rnrn{Lr) .. /f 

2 0 10 A 

foolL__ "
 

0 Jan Feb Mar Apr May. Jun Jul Aug Sep Oct Nov Dec 
rio. I. Monthly precipitation and evaporat:ion data for 1976 at AVRDC cmpar ed
thmean. from 1897 to and1570 from' 1900 to 1970, respectively, for TainanC;ty.' (Referrnce: Central Weather Bureau, 
1974, Sumary to eteorological
data -- Talkan. Vol III). 

Calories/cm2 per day (monthly overage) 

500
 

400 

-

300 

- 96 VCN 

r--lq69_-i973, 71513i 

200 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Fig. 2. Solar radiation during 1976 at AVRDC compared with 5-year averageat Tainan City. 

"Central Weather Bureau. 
 1974. Summary of Nieteoroloical Data-Taiwan,

: *Vol. 111. Taipei,' Taiwan,r R. 0. C.
 ' :' ;'" 
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nDayime temperatures were high from May through October (above 300 C),,nd 'm ,u temperature.s -;ere above 21C (Fig;. 3). During the winter K -Sonths (DEC, Jan, Feb), temperatures often dropped below 14,C, and dayt ime
maximum temperatures rangied from 
 220 C to 250C. Soil tempe-atures (10 cm"depth1 were slightly cooler than the mean daytime temperatures. 

The day length at AVRDC ranges between 13 hr and 33 min on Jun 21 to
10 hr and 4 3 mJn on December 21. 
 If civil twilight is considered, anadd;tional hour and 20 minutes should he included. 

During t976 , three weak tropical storms occured; ho.,ever, damage to
 
xperimentalcrops 
 in the fited was minimal 

Soil. Al hough four soil series are present in the Experimenta I Farm
 
,0of the area consists of
rnoderate.y well drained and 

the lake series. In general, the soil isis derived from a calcareous alluvial parent

material. The soiltype iS a silt
matt~er, loam with approximately 1 4. organic 

' 

T . . ens.y of the soilI
.k is 1.67 g/cm The water avai1a)le 
to # an¢s ranges from 23I (field capacity) to 8 (wilting point). The.experimental fIeldsdepth from are irri ated,20 to 50 m. ihen necessary, from wells ranging in 

' 

Tempercatures "C (monthly mean) 

25-

A AA 

Air temp 1 7 I
1 1697- 197!0) 

r- Sol ep JOcrn) 197C): -. 
 * 

Jon Feb Mar~ Apr May Jun Jul Aug Sep Oct Nov Dec::: '-] ':.- q - '':: :' : _' ' " : "m " a? - 'm,, 7 -f: 
F39 Tr .ert, r 'anqs mr 1976 ir, vith thf- rneanw. for T,-in,)r- Ctty(8717) 
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Acc. no. Country of origin VariataI Pages 

I Philippines BNAS-White 27,28,29,37 

5 
6 

Taiwan, ROC 
Taiwan, ROC 

Tainung New 10 
Tainung New 21 

38, 46, 47 
21, 22, 31 
21 

8 Indonesia Daja 380 27, 28, 37, 38, 47 
10 Laos .HDK 8 47 
12 Laos HDK 3 28 
15 Laos HDK 6 -23, 29, 31 
16 
18 

Laos 
Taiwan, ROC 

HDK 12 
Taiwan 2 

31, 
21 

47 

25 USA 
USA 

Acadian 
Allgood 

29 
22, 23, 

" 
29 

30 USA Centennial 42 
31 
33 

IJSA 
USA 

Rose Centennial 
tarlvpoct 

27, 37, 38 
27, 3', 38 

53 
54 

USA 
USA 

P1 315345 
318548 

29, 31 
221, 47 

57 Taiwan, ROC Tainung 57 22, 23 
,)8 Taiwan, ROC Tainan 14 
71 ,Japan Pi 153907 47 
93 Philippines Pi 315342 21 
104 
106 

Peru 
eru 

PI 
P1 

318856 
318859 

27, 37, 
21 

38 

I08 Peru P; 320453 31 
i]0 
1i2 

New Hebrides 
Thailand 

PI 
Pi 

324886 
344120 

31 
27, 37, 38 

115 Ryukus Island PI 344123 21, 28 
117 
19I 
122 
127 

New Guinea 
New Caledonia 
USA 
USA. 

Pt 344129 
P1 344138 

6708 
HM 16 . 

21, 26, 28, 44, 
27, 37, 38 
23, 29 
26 27, 37, 38 

47 

134 . . USA Hm 606 -H . 
136 USA OK-6-3-106 22 
143 USA OK-8-72 31 
151 USA OK-9-3 22, 23 
152 
S154: 
155 
164 

Taiwan, ROC 
Taiwan, ROC 
Taiwan, ROC 
Taiwan , ROC 

Red Tuber Tail 
Tainung 10 
Tainung 17 
Tai nUn 56 ' 

22, 23, 29 
21, 22 
31 
23 

167 
'171 

Taiwan, ROC 
Ta wan, ROC 

Tainung 60 
Tainung 63 

42 
21 , 22, 23, 28; 29, 42 

172 
i ':: : ii-: 

USA 
; -.: i..; . 

American YellowS k in. ; - 28 ' ''. , 

229 ', 

.21PilppnD 
Philippines 

Di1Iaw 
Kinangkong 

26, 27, 37 
26, 27, 37 

38 
38 

AWL4-

", 
 ,.
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Breed nq no. Parentaqe - ges
 

1-2 BNAS-White/HDK 8 44, 47
 
10-2 HOK 8 (OP) 21, 23
 
14-i Sweet Potato, 45/HDK 12 46

15-9 HDK 6 (OU) 46
 
15 10 
 1-DK 6 (OP) 21
 
16-2 HDK 12 (OP) 22
 
31-3 Rose Centennial (OP) 28, 29
 
35-1 HDK 6/86708 23, 28, 29, 46
 
35-2 I]DK 6/86708 18, 23, 28, 29, 41

122-2 B 6708 (OP) 
 20, 21, 22, 23
 
125-1 B 7078 (OP) 
 46
 
128 PI 315345/Acadian 28, 29

143 Tainung 57/Tainung 63 46
 
z.O.--2 B 6708/Centennial 46
 
209-2 B 6708/OK 9-3 22
 
209-3 8 6708/OK 9-3 23
 
243-2 B 7078 /Tainung 56 23
 
272-2 Red Tuber Tai I/Al go d 21
 
272-6 Red Tuber Tail/Al Igood 28, 2,

272-8 Red Tuber Tai !/Al good 21
 
272-F Red Tuber TailI/Algood 22, 23
 
276-2 Red Tuber Tail/OK 6-3-106 22
 
277- i Red TuberTai I/OK 6-3-118 21
27 q-1; Tainung 27/HtDK 8 21
 

.. o 
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Publications .-

AVRDC makes available, upon request, reprints of technical paper 
,writtenby its staff members. The annual Progress Report, and report, -
detaiIing research activities with AVRDC's six vegetable crops are also 
available, These publ ications may be o9,dained by wqiting to the Offic , 

- . of Information Services at AVRDC. Be,4sure to inclqte your complete 
address. All AVRDC publications are',free and willTe sent by surfae . 

AVROC mailing address: P. 0. Box 42, Shanhua, Tainan 741, 
Taiwan, Republic of China 

-AVRDC Technical Bulletin Series (TB): 

TB I Menegay, M. R. 1975, Taiwan's specialized vegetable productioi, 
- areas : an integrated approach. 

STB -2- Kenegay, M. R,, 1976.' Farm management research on cropping 
- ~ ~ 'Ystems. - -4 
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TB 3. Cal kins,P H, 1976. Four appr68ches to 
risk and uncertLainty
*in farm'nmanagement extension. 

AVRDC Journal 'aerSeries'(JP) 

JP I MacKenzie, D. R. , L. Ho, T. 0.. Liou, Henry B. F. Wu, and L, B.
Oyer. 1975. Photoperiodism of mungbean and 
four related species.

HortScience, Vol. 10(5):4i86-487.
 

JP 2 MacKenzie, D. R., 
N. C. Chen, T. D. Licu, Henry B. F. Wu, and
 
E. B. Oyer. 1975. Response of muncibean and soybean to increas
ing plant density. Journal 
of Amerjcan Society of Horticultural
 
Sciences, 100(5):579-583.
 

P5 Mew, -Pin, C., T. C. Wang, and 
T. W. Mew. 1975. Inoculum

production and evaluation of mungbean varieties for 
resistance to
JP 6 
 atra
Mw 

CcrcoaporI w.z 
 Pa--nt Disease Reporter,' 59:397-401.
 

JP, 6 Mew,, 
T. W. and W. C. Ho, 1976. Varietal resistance to bacterial
wilt in tomato. 
 Plant Disease Reporter, 60:264-268.
 

JP 7 Mew, T, W., 
 W. C. Ho, and L. Chu. 1976, Survival 6nd infecti
vi ty of soft rot bacteria 
in Chinese cabbage. Phytopathology,
 
66:1325-1327.
 

JP 8 Talekar, N.S., 
L. T. Sun, E. M. Lee, 
and J. S. Chen. 1977,
Persistance of some insecticides in subtropical soils. Journal

of Agricultural and Food 
Chemistry, 25(2):348-352.
 

JP 10 
 Talekar, N. S. Gas-Liquid Chromatographic Determination of
 
aAlphacyano-3-phenoxybenzu
alpha isopropyl- 4 -chlorophenylactate


residues in cabbage. 
 Accepted by Journal of Association of
 
OffIcial Analytical Chemists.
 

JP16 Villareal, -R. L., 
 F. C. Hercado, S. H. Lai, 
and T. L. Hu. Fruit
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tomato cultivars grown under field and greenhouse conditions.
 
Accepted by Philippine Journal of Crop Science.
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