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About this .epor t 

The Wh ite Potato R-port for 1976 summar i zre research conduc ted at theAsian Vegetable Research an(- Development Center (AVRDC). This 	 report Lsoincludes research conducted in 1q75. Pe'sones si;rin, 	 -;ddi t i Inul , 1".,"
ofI the w-ork reported may-jcon ta-ct' Dr . Romeo T. Opet-'I, ;h itte pottot cordinator, 	 or the research worer di rectly responsibl,.
 

Data are presented in metric units. 
 Mnetary values have.ber con­verted 	 t equivalent dollars.U.S. White potato y. elds areCcalculae dfresh 	weight. as 

'Check'' means an untreated experimenta plot unles stated other,'eii eA single ( meansasterisk l,') signi 	 cant at the 5); level; a double asterisk 
siqnificantnmeans at the . :I level. Pedirees in the AVRDC breedin proq-am are identified by a slant bar (/ eg 2 u',d(,,,"... ." 2I f the 	 progeny is then crossed with 	 another parent, the pedigree would bedit,(nated with a s cond slant br. 	Beyond three crosses, however theesignat ions are /4/, /5/, etc. Commercial chemical names 	 are occasion­ally 	used fr identificat ion; suCh 	 use does not imply an endorserent by

AVRDC. 

Re~earch reports fhave been published s"marizin q 1976 	activiti s i
t-ma to 	 (I ar-io . . 1c,,.r,) , Chinese cabbage (Ba.3,c, '>-a'"K.'),
s-eet potato ...... .......... , mungbean ' . 1\'i ,. ,( 	 , "ax) and s oybean. ,These -eports and other technical papers (see page 33may be 	 obtained by writ n the Office oF Information Services at AVRDC. 
Please be sure to give your complete mailinq address
 

Information and conclusions reported a re
herein solely the responsi ­bility of AVRDC. 

Correct ci tation: Asian Vegetable Research and Development Center,1977. 	 White Potato Report 1976.for Shanhua, Taiwanl' RepuiAlic of Chin.­
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Introduction
 

"Am.~dkst .tie .thoA, agds os de 'ed ed ,,z(atd tt~e 
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_ -Iua.c 
1975) a 

ck cl j CI~v, , l~oct1 eee ';Cr . s h; na ei d r th? 

In every Country; throughOUt his
poitics, children are 
ory. regade ofcas"elgoo


the hopees makid,
Bangladesh of Ansse

train station; 

, srth in
 
provide
r Lccr
developing nationsday in c un a hars eind
onlyto he children t e world, nde thsimsaswell the f the sr and morev frequendybtraedetn
Hunger ran of the in thewill be their d ponsanut omio; and m,eralfen rI
isless temlsirlepaon i

. .. 

every act., 

ea e th s l n
:tianutuition pa t er nknown cure -- an takes severaladequate andcient leto well-balancedforms and has many Yet,causesconsume diet, with Onlyan adequate quantity of 

it not oneis suffi­food; we must a so be concerned 
t rtod Yn i r a,.rgolt oi 

we n d t progress withcontil natn dev. the al tuare opent 
 Fa tOI manydoomed by malnutritionf to ch ldren in thelives ofrir . rsbl develo ngphy n
 ....• 
 oli" a d oome d by mal,,tr t.. to lie
and mental damage. of" irreversible 
Physical
hreastfe Even babies who receive
d , often become malnourished adequate nutrition qhile, bein 

a
from mother's milk 
after weaning b....eue of the change


foods such 
to a diet of cheap, starchy, nutritionally incompleteas rice gruel, cassava, and bananas.not hold enough of Their tiny stomachsthese bulky staples to provide will 

an
protein and other essential vitamins Aquate supply of
early years and minerals. Such diets duringof life ionipir the development of the brain 
te ous system, 
thus preventing and centralthe realization of genetic potential 

net-rv-
Permn,en 
 y retardingfudmntal to every learning andhua capacity.
_,.,;', The problems of nutrition arern'rtinarfundamenta. .. 
 uman activity and dattention worldwide,. i and concerted
 

The scientists 
at the Asian Vegetable(AVRDC) Researchhave been charged with the vital 
and Development Center.technologies and task of developing
improving productionr eappropriate
of six vege table crops 
in the hot,.
 

aSteve Raymnr, 
I'-'S. The nightmare of famine. National Geographic 148(l):34,. 
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humid, lowland f is theprincipal staple foodtropics rice uAthouh in
 
1heend, AVRDC veetable crops are e rectivenutri tional supplEmIn


to a r:c.diet as they suppl plant pro tei, 
vitamins, and minerals,

AdI t onaily , these vegetab es of fer Asian farmers oppor tun it es to
 
crease their incomes and, thereby, enhance the quality and secur i ty of
the ir live- . ''i .
 

AVRD iasorganized in 1971 when representatives from seven interest­
irles metwco,in Taiwan to sign the Charter and Memorandum of Agree­

.ent. By January, l72. construction of the Center was welI under way.
 
jtf2embrsasumd their duiet in 
 l atLe 19 72 anrid forri'lIY in it ia td hle 

resea:.rch pro-ram ial AVIRDC off icia)lly ded iYt-ain 197. was ted Octob))erV
 

Although an associate member of the Consultative Group for Interna­
tio'al Agricultural Research (CGIAR) AVRDC receives through the
, no funds 
CGIAR fra"ework as do the other international agricultural research centers, 
nstead, the government s of the Republic of China, the Republic of the 

Philippines, Japan, the Republic of Korea, and the United States (AID)
 
provide principal fu; ding. Additional donations, often earmarked for
 
pecific: research, come from the Rockefeller Foundation, 
the Asia Founda­

tionr International Minerals and Chemicals Corp, the Asian Dvvelopment
 
Bank, LISI(Far East) Corp. and others.
 

Located near Shanhua on the rich coastal plain of southwestern Tai­
wan, AVRDC lies 19 kmi north of Tainan City. Land provided by the Republic

of Chine, contains a 14 ha campus and 102 ha
a irrigated experimental
carm, The campus facilities include anadministration building, a labora­
tory complex, a domitoryicafetera, a service building containing shops

and germplasm storage, six greenhouses, and residences for the interna­
tional staff. The experimental 
farm, formerly planted to sugarcane and now 
organized for field experiments, is level with silt loam soil and an aver­
age elevation of 8 7 above, sea level.
 

Completing our fourth research year w ith the 1976 fall season, AVRDC
 
is working in cooperation with governments, private groups,, and individuals
 
to improve breeding lines, develop new crop technology, and distribute
 
information. AVRDC's scientists maintain contact with the 
international
 
agricultural community through travel 
and partcipation in conferences,
 
workshops, and seminars. 
 Through visits to national researchers, cooper­
ative trials on local farms, and involvement in agriculture-related
activities, the scientists familIarize themselves with production prac­
tices and constraints. Additionally, researchers and production special­
ists from many _-ountries are trained at AVRDC in an effort to directly
 
improve the capabilities of national vegetable programs.
 

if. the white potato report, we at AVRDC would like to acquaint you
not only with some of our accomplishments during the past year, but also 
wi th the challenge we face along with our many colleagues in the effort 
to produce more and better food for a healthier world. 



Crop environment 
Wlealher. The amount of precipi tat ion 
in 1976 (1357 mm) at AVRDC was 
less than that occuring in 1975 (2380 nm) and 23/ below the 73year ean
 
of 1771 mm/yr (1897-1970). There were 75 rainy days (normal is 107) and
 
most of the rainfall occured in July and August (Fig I);
1 In addition,
available solar energy for 976 i was 1.32 above the 5-year average for
 
Tainan City (Fig. 2). 


Daytime temperatures were high 
from May through October (above 30°C),

and minimum temperatures were above 210C 
(Fig. 3). During the ..inter
 
months (Dec, Jan, Feb), temperatures often dropped below 14C, nd da, i e
 
maximum temperatures ranged from 22OC to 
25OC. So i temperatures' (10 cm
 
depth) were slightly cooler than the mean 
daytime temperatures.
 

t~FI-- .":. ... ...... . .. ..-j 

400 titt1-17 -. 

tOr ,? - i ­- . . . . . ... 

J45 P'b Ma r Apt, Moy "t AJ A.y S.,ti NJaR 

Fig. 1. Monthly precipitation and evaporation

data for 1976 at AVRDC compared with means from

1897 to 1970, respectively, for Tainan City.

(Reference: Central Weather Bureau, 1974, 
Summary of meteorological data -- Taiwan, Vol.III). .. ... . .
 ...
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Fig. 2. Solar radiation during 1976 at AVRDC Fig. 3. Temperature ranges for 1976 compared
 
compared with 5-year average at Taiwan Sugar
Research Institute, r with the means for Tainan City (1897-1970).
Soil temperatures (10 cm depth) for 1975 are
 

also included.
 

Central Weather Bureau. 
 1974. Summary of Metrorological Data-Taiwan,
 
Vo. I .111 Taipei, Taiwan, R.OC.C.
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White Potato
 
Research Program
 

1976 
Objectives
 

Greater formation and expansion of tubers
 
under conditions prevalent 
in the humid
 
lowland tropics.
 

Varietal resistance to yield-reducing
 
tropical diseases.
 

...
mproved mineral nutrition and cu tural
 
methods for higher yields.
 

Breeding
 
In AVRDC'S brief experiencc With screeninq ",eding lines, 
estab­iished cuitivars, and seqreQatilg populations, genotype 
w h excepti
a nignlevel. ofgly heet tolerance were not encountered. However, a few
elected clones appear to
i be near if not at 
the threshold of adaptation,
iS likely,et therefore, that. the 
development of 
a truly tropical potato
ma" requi're a gradual Stepwise anproach in breeding.
 

Rtecurrenr selection 
is the most logica! breeding procedure to adopt
in increasing the present 
level of heat tolerance among 
the initial
selections. Within the limits of 
genetic variability, the method should
enable the 
stepwise improvement of populations through a gradual
crease in the frequencies of favorable genes. 
in­

* (Figure 4) forms the 
Such an improvement program
core of AVRDC's program to 
develop cultivars that
* are physiologically adapted 
to huiid lowland tropics. 
 v
 

The AVRDC collectin of tuber-bearing 3oZanum germplasm during 1976
was limited to 
true seeds, which are considered segregating populations.
Six 
new populations of tu ,toawi/ve,...[ combinations backcrossed several 
times to tuberoawn were received from the Max Planck Institute in Ger­many, .
 

AVRDC developed 
second cycle populationsin the 
1975 spring season
 
from intercrosses of 1974 
surmer selections. 
 Parental components of these
crosss wee hosec on thebas.s of single-hill yield data, 
 These popula­ti11ons are listed with their pedigrees in.Table 3.
populations were Seed, samples from five
frst generat.ion taken to the highland- near
clones in the Taichung forconversion into
1975 summer season,. 
Clones harvested from
 
Rves poplaos wrepane
Rie. eseaW for heat tolerance evaluation at the -Twin­rch Center in Davao, Philippines on January 3, 976. -The
yield advance of selections from-the five cycle 2 populations tested rang­

ed from 67 to 
226% of the cycle I parents (Table 4). 
 The best cycle 2
clone produced 1500 g of marketable tubers 
in 88 days. This segregant
was 
isolated from populationi 9, the most qenetically diverse material
 



End of cyclenccl 
selection 

Or 
Pulafion 

Heat 	tolerance 

screrscreening nursery 

Synthesis, of newlbbOe uaft~ebase Population byv 
intercrosses ofwaofne 

Einitial selections 

Conversion of true 
- seed materials to 

Ist generatiorn clones 

Rvl Sma sCale 

in cold storage evaluation under 

"ginaol This could be any segregating pOpulation 
or collection of cultivated varieties 

Involves evaluni)oOf clonol Performance 
under summer environment 

~ol-Approx"maelY, he, best 5-10 % of only h et50%oany population goes .into the campe .
 
of 'new base manerial 
 n 

-During off-season, this phase could ba
done in a highland station, Also, cteri­for mass elimination of undesirable types
iust be established to reduce the popula­lions 	 to rona~eble proportions 

-lOnalPreferably on a multihill plot basis 
and under an alternative environmentSumm environment 

no eSynthesis of-ne base 

E o 	 population from inter-po u at f mroin er-2 selection crosses ofbest per­

e2 smayin furbe oft care 

out depending upon the 
limits of genetic 

End of Pedigree_h se ection offfcycle 	of -- P eat tolerant clones atselection Lan appropriate stage 

Fig. 	 4. Flow-chart showing program
tolerance in potatoes; 196, 


~deve Ioped . On 

to speed-up the program

Approimateyonly the best 5-10% goes
 

into the synthesis of new base populctioninto.... . .... ..... ... . 

.s 

7his 	will be carried out once the level of

population performance has reached 
 a
 
stage whereby some sufficiently outstanding

clones appear in the population
 

for increasing th level of heat 
mwhite
nAVRDC.
 

the other hand, the lowest advance was 
rec.,rded

tion 8 which originated st-ictly from intra-tubeiaosm on popula­crosses. 
 Relative
to the other populations, It did not possss comparable genetic diversiLN,.
 
In general; performance of materials appeared 
to be much better in Davao
 

12 



than at AVRDC due perhaps to its• less stringent so I and climatic condi­t ions. The best second cycle clones from the above populatiOnsready been selected as parental 
have al­

components for an additional cycle of 
recurrent selection. 

N econdTble 3. cw cycle pop Ilation deveo d ,it AVRDCWT,74 G s ofm Fe e t of' from intf:rcrosses 

AVRDC
 
populartion. no. Pdge 

Bulked pollnat tons of four "acesion
se from mex•can
 
collection. 

, pollinat1ons o" 'Iur best se'ectiBuihed ro"Univer'ity of
Gu Iph ((JG)popiu ltions, Mex ican c:ol]lect ;on, ind intr itl 

2282ed poilinat ioof the three best 
cones from UG 
population
 
128o2,
 

23 Bulked pollinatiors of five best clones 
amon UG populations.
 

33 
 Bulked pollinations of all 
selections from UG population 1282.
 
39 
 Bulked polIl inations of all selections from UG population 1284. 

TableF, 4. Results of two cy/cles of recurrent 
Performance under hot, 

selection to improve white'.potatohumid tropical conditions; 1974-76, AVROC and
the Philippines.
 

.
 Mean marketableyieldl 
 Approx.
Population no. 
 cycleI selectin cyc-le 2. 
 best cycle2 yield.
 
AVRDC" TRRCJ 
 selections 
 " clone advanced
 

...........-------
 (g/plant) ---------------­

8 
 244 
 412 
 525 69
 
9 
 372 368 
 1200 
 1500 
 226
 

21 352 462 
 880 1148 90,<
 
23 
 351 469. 813 ~ 
 950 

4
67 


33 . 310 Ljo5 857 
 1300 112
 
41?Screened 
 in summer of 1974, at AVRDC. b19 7 5 trial at TRRCPhilippines. 1976 planting at TRRC. 

near Davao City,

'dtean yield of cycle 2 5elecions divided
by mean yield of cycle 1 selections at TRRC except for population 8. 

'... . 



heat tolerance trials 
in Davao City and La Granja, Philippines in 1975.Additional trials were conducted in Malaysia and theon AVROC ExperimentoyalFarm. Only the Philippine trials produced meaningful results. 

However, based on the above'replicated performance tests, 6 c oneswere chosen as parents for 
 new cycle of recurrent selection 
(Table ) 

Th*ble 5. larrketable yields 
in 2 trials of the best 6 white potato selections
chosen as parental components for recurrent
S Phi Ii ppl'nes. selection; 1975, 

AVRDC 
 M~n 
 ___ield_
 

Solet ion no 
 , yl 
 D ! 'ICt 
 La Groe'a
 

--------------------------------------------------------.....
 

1282- 16 22 11
1284-18 
 l~q 18 
 12
 

1282-5 
 14 
 H 16 12 
 ,
 

1284-5 131i/ 20 "" 7" 
S-1282-4 
 13 " ,,1 
 9 

r
1284-I5 
 I5
 16 " :
!" '10
 

Planted 
Sep 20 and harvested Dec (1975) at 
Twin Rivers Rese"ch Center
(T RC) near Davo City, Mindanao, Phiippin,,spn- 'S rC Oct
I te,p n 
27 to Jan 27 (1975) at rhe UP La 
Granja Research ' Tranin CentferLa Carlota nearCi ty, tegros Occidental, PhiIippines. t(enetic materia sfrom populations obtajined from, the Univ 

ected 
GofGuelph
in Canada,
 

14 election 1282-1before harvest Harvest results from 2 replica­ub'ers, ,1975, TRRC Davao Trial.:: " . TRRC, Davao ;Trial. ", . 



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

Dial lel crosses 
(excluding,reciprocals) were made amon
Mpnent cones in the 1976 spring seison. Out the aboveof the possible ­binations 
from the six-parent dial lel sufficient seeds were obtained frononly 11 matings. Seeds from these crosses were convertedgeneration clones into first
in the 
1976 winter season. These 
crosses will be
evaluated for heat 
tolerance during the 
1977 summer season.
 
srAll remnant seeds 
from AVRDC crosses immediately developed 
in the lq75
spring planting were converted 
into clones in the 
1975 winter season.
During the same period, populatins received from different sources Werealso multiplied and/or converted into clones. AVRDC breeders screened thesepopulations for 
heat tolerance during 
the 1976 summer 
season. Table 6
2hw a sumrmary of the 
results. A total of 16,428 seedlings representing
54 families 
were evaluated.
 

Th:.blt 6. Lst of whil t, t-to sir"ric 

tole u"
 

Populatn 
ClonesiFa:-iU Emor;ence Survivi 3I 1ections 

A crosses 52 4,339 (no.) 83 -(no. 
4245 


CIP Crosses 35 2,169 86 37 0 

49 71 32 0609 

1 3,365 86 25 0 
97 5,948 65 3 0 

Totals 
 254 16,428 
 42
 
"Planted Jun 20 and harvested Oct 3.with iild species background obtained 

Progeny of intercrosses of selections from populationsInternational Potato Center (CIP), 
from Univ. of Guelph. "Popations obtained from theincludes 6 received in 1975.
 

11>Heat tolerance screen~ing nurseryq 19761 AVRDC.
 

!!];"
i',: 
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F'orty-t O ielecions were initially made from AVRDC crosses..AVRDC nutrition laboratory performed a total 
The 

glycoalkaloid analys.s on
these selections fol]owing a report from Davao that some clones fKlmsegregating populat ions had a bitter taste. The number was then reducedto eleven selections with fairly low solanine contents, a]l of which out­yielded the original parents (Table 7). Some clones with solanine contents
(Jreater than 20 ng/l 0. g sample were retained as parental stocks for an
additional selectior;, cycle. These outstanding 1976 summer selections arecurrently being multiplied massively through stem cutLings for yieldtestsand disease resistance evaluations under lowland tropics conditions. 

T'ablf' /,. Yield and sc'lanile eantent eft the lbest 5 di te potato 5 :eet~ons frerm.AV -OC 

cro ,s; 1976, AVRt;.' 

AVRLIC Yield Tuber;elc tion re, " . . trot,-i omrket- ' e tote al rc .t~be eonrtent 

7$-O-821-102 1000 730 14 7 2
 
39-l-1u6 760 .710 12 7 32 

75-0-893-237 600 6r60 6 :6 

75-0-8212-103 900 660 '6 7 12 

33-15-140 830 640 33 12 31 
Planted J-- 20 ard harvesed Oct 3.-­

.... ann 
seeton 75-827-,':.;[
102 which Yielded 780 marketa- Selection 75 '08212 13 which.,
ed 660 marketable tubers,
 

ble tubers, 1976, AVRDC heat 
 1976 
 AVRDC heat tolerance

tolerance nursery. 
 nursery.
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The minimization of 
potato seedpiece breakdown under high soil 
tem­
perature conditions was examined in a 1975 
summer field trial involving

mulching and cutting time. 
 Table 8 shows the summary of the analyses of

variance for all characters measured 
in the experiment. Treatment 
com­parisons showed that planting whole 
tubers or seedpieces cut one day before
plantLing effectively improved emergence and stand at 
harvest but did not
significantly increase yield. 
 On the other hand, mulching accelerated the
 
rate of emergence, reduced tuber greening, and also promoted haulm growth.

The above methods were actively employed during 1976 breeding experiments.
 

''~' C' .. .1~ .. . U ' f 

Because heat tolerance is the single most important attribute 
re­
quired for tropical adaptation, AVRDC oriented the white potato breedingprogram towards this characteristic, toBreeders conducted an experiment
confirm the possible relationship between heat tolerance and daylength

insensitivity, 
 Three hundred accessions from the Mexican collection of
cultivated tetraploids were planted on 
November 7, 1975 unider 
two photo­
periods: natural 
short days (ND) and continuous photoperiod (CLD) using
supplemental light. Comparisons showed that 97 accessions did 
not vary
in time to tuber initiation between the 
two photoperiods.
 

The experiment was repeated on February 4, 1976. 
 Modification in the
design was made 
to achieve higher light intensity in the experiment. Out
 
of the 97 accessions which appeared 
to bc ujay-neutral 
in the first experi­
ment, only 
17 were found to be consistent. 
 Long daylength significantly

increased plant height and 
internode length, and reduced haulm growth

and the width and length of terminal leaflets. These observations strong­ly indicate that long days. and 
high temperatures have remarkably similar

effects on vegetative growth. 
 Although photoperiod insensitive clones

generally performed better than sensitive clones when they were 
evaluated
under hot, humid conditions in summer, 
1976, the relationship between
 
photoperiod insensitivity and heat tolerance was not 
close enough to be a
 

useful screening criterion by itself.
 

Phenotypic correlation analyses between morphological characters and
heat tolerance were carried out 
using two types of materials. 'The first
 
involved a sample of 40 selections derived originally from the 1974 heat
tolerance nuisery. Multiplied during the 1975-76 winter season, obser­
vations were made on plant height, 
haulm growthj.tuberization efficiency,
 
leaf length, length and width of terminal leaflet, 'and total and market­

17 



C', 	 able yield. The second type of material involved two seedling popula­
tions from the 
recurrent selection program converted 
into clones during

the 
1975-76 winter season. Similar data 
to those above were recorded. Both
 
types 	of materials were grown in the 1976 
summer season for heat tolerance
 
evaluation. Only characters which 
indicated significant correlations are
 
reported here.
 

Table 	9 shows 
the simple correlation matrix for measurements made

during the two seasons on the original selections. Total and marketable
 
yield during the winter provided the significant correlation with 
summer

performance. Multiple correlation analyses among these 
 traits did not
 
show any substantial improvement 
in the coefficient :'f determination.
 
Significant, although rather low, correlations were noted between market­
able yield in the summer and tuberization efficiency of seedlings during

the winter. 
Table 10 summerizes the results from the seedling populations.
 

Table 9. Simple 	phenotypic correlations 
(r) between winter and surimer data cn yield and

other characters among white potato selections; 1976, AvRD.c. ' 

Summer dataWinter 	data 
 total marketable tuberization 
 hauIm
 
yield yield efficiency growth
 

Total yield 
 0.33 0.39 
 0.37 ns
 

Marketable yield 
 0.37 o 44 0.36n
 

Tuberizatlon efficiency 
 ns ns 
 0,58* -0.56'
 

Haulm growth ns ns -0.41 0.45'" 

,-and ** indicate significant correlations at 5 and 
i levels, respect vely. ns = not 
significant. 

Although the relationships of summer yield data with a number of
winter plant characters do not 
appear to be close, the technique may be

applied to a limited extent 
in reducing initial seedling populations to
 
manageable size,
 

VIN 

Photoperiod sensitivity experiment, 19769 AVRDC. 
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Tasble 10. S bmpte pherwttyic ct're Lit onl bt ccch.fs*;ior atnd rr1rnler data on vieId hi other 
e.haac :cr. ar~on ohe to pota(to pOpu ionI n Ceed 1976. AVrC. r 

!i~teSdrr;i 

r data 

r,nyel d te'i o yieldr deld 

Ctsey i. id -. 09 0.21 -0.03 i c e "0.2'. 

_C.. _. .C."I ,; i2n)t , 
t. - -0l -0.22" 

Fol lowin T a pre r-inary yield tril conducted at AVRDC durinsithe
' 75-76 
owinhterr.' hI season,
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yielding
S clones havin- resistance....
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trial involving ten breeding I nes
Fenguan was conducted on farer's fields
CenralTaian. 

the-farpe-'s techniqules, 

All c.ultural and management practices fol 
in
owiedNone Of the selections outyielded the 
local
check, N'orin 
1, and 
the four best selections showed comparable horticul­tural 'characters to the check. In a spring trial agaii involving ten
breeding flnes 
on farrmerts fields 
in Fengyuan, 
two AVRDC selections signi­ticantly outyielded the local cultivar, Normn 1 (Table 11).
 

F ~ a Tai-
n g y u a- -et, - .
 
"c YK I
J'.L. --~,,g lb atcats O d, to,tirrirln 1 c .s -" - car .c" .. -; ot - 't.- prl )t 

_
cc ro. Yel "i -srket ab l,.to Iotalcot t rktoObI
 
e Io yic Id rot iii 


icr -.. ir tocc) I c 
ttta i 
 tuber 

t/ho)-..... .i[(o./plant} 
r..


1/ 26 
 66 , 3
 

1282114 
 7 23 732
 
1513- I 
 ., 5 
 25 
 593"
 

1511-3 
 14
1282- 12 23 
 62 
 2
1451-3 

14 
 24 
 56' 
 2
 

1282-7 
 12 
 30 
 42 "2
1522-1 


18 .. .71 " "2 
 . "
 
(Wohbri, I.) H1 
 9 54 
 2 ..
 

HSP 5' 

.h. antod .Drc 30 (1975) in a farmer' s field in Fvnoyun in central Taiwan winth,2 rep ..t.ons. -Harvested earIy on Hir 2 (84 days afer p anting) Experiment in cooperat on w ith Fengyuan
FVa A,,sac ia t i ns.
rmers-,; 

Ia n observational trial.I, 
 conducted during 
the 1976summer seaon

17breeding lines selected from thecycle 1974 summer screening nursery arnd2 populations grown 
in the Philippines were 
planted in farmer's
fi elId in Tashe, Taiwan 
(near AVRDC), Five selections averaged more 
than 


. . 

' 
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1 

q ' kO;[ yic Id per p lant (T: hlV 12). A'en;th' 122 ,,"n 'v I' had' h ' ncluded i H th lew lar ' th e p "r lC'Y
Ph i Iipp in otS . T he re su Jt Cufqqe ,., th a t th es m e l e,,- '
he!. te. Ky e,;d P~O te-nt a for tu.w lIand I rop i .; than see r, t or,. e .v 
e' e d , """ 

.J ., , r 

,"2!- 2 . , ."1c.: .1 

1282- 19 ; 
 ,n 9 7typ 

JlHohrir, 1 12 80 203 

';t n e Ju n 25. In 3 ,', ingle row p lots , th 2' re-pticathun ard iar u~s We Oct 2 0 ~ j-Tota' viaIid divided bt aiy lm row eh, c.llea-en tive check . 

Harvest on farmer's field in FenEYua, 1976.'
 

20 



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

Pathology 
. 

Twenty-eight accessions ind 88 selections were screened for late
 
light (lhy,.jph ... ) at the Taiwan Seed Serv iceduring early
 

1976. Under natural epiphytotic conditions and following artificial
 
innoculation, 8 accessions and 9 selections were found resistant. 

Two screening trials for Southern blight (&cZ7rtiwn cZf"1i) were
 
conducted during 1976. In the Spring, two selections out of 61 screened
showed resistance. The advanced screeninq of 30 selections and the preli­
minary screening of 29 in the fall resulted in resistance for 4 accessions
 
and 3 selections. However, only 1282-3 and 1282-16 were consistently
 
resistant in both trials (Table 13).
 

: 

Table 13. Summary of potato disease screening trials, AVRDC, 19 7 6 .a 

Disease reaction No. breeding materials screened
 

sprilng fall 

Late b!ight
 

no infection (R) I -Y 

infected on leav-Is/stems (S) 91)
 

Total 116
 

Southern blight
 

no infection or infection only on 
 2
 
the outsides of the basal stems (R)
 

shoots show wilting but stems do 5 , 11 
not col lapse (tR)
 

basal stems lose firmness, shoots 8 . 31
 
collapse, tubers slightly infected (MS) . . ,
 

shoots collapsed and withered; 4j6 10
 
tubers infected (S)
 

Total 61 ~ 59 .. 

Late blight trials conducted at Taiwan, Seed Service; Southern blight, AVRDC.
 
... . .... 

.. 
. :' ' ; : 
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Physiology
 

Studies on the physiology of 
the white potato attempted to identify
the reasons for low tuber formation in tropical climates. Exposure of
 
some potato cuIt ivars 
to high temperature produced an 
adverse effect
the tuber growth and final 

on
 
tuber yield but not on tuber initiation. The
effect of high temperature could act 
directly on one or 
more of the en­zymes, involved 
in starch synthesis 
in the tub(-. Alternatively, there
could also be an indirect effect on tuber growth caused 
by reduction in
the supply of assimilates 
to the tubers. Both possibilities 
have been the
 concern 
of AVRDC research during 1975 and 
1976.
 

Research to determine 
the suitable tuber size for comparatLive studies
revealed that activities of 
sucrose synthetase, UDPG pyrophosphorylase,
and soluble starch synthetase increased with 
increasing tuber size, where­as ADPG pyrophosphorylase and granular starch synthetase remained 
relative­ly constant. 
 The activity of phosphorylase, on 
the other hand, is higher

in smaller tubers. 
 Further studies 
showed that sucrose synthetase and
UDPG pyrophosphorylase enzyme activities decreased when 
the heat-sensitive

cultivar Norin-i 
was grown under high night 
temperature (20-25oc), but 
in­creased slightly for the heat-tolerant selection 
1284-5
conditions under the same
(Table 14). The changes in the activities of these 
two enzymes
may be responsible for 
the variation in tuber 
qrowth at high temperatures.

However, it is premature 
to conclude 
that these enzymes influence the
 
rate-limiting processes 
in vivo durIng 
tuber starch formation.
 

cro.~. ,I... '5 .. . ..... ... . . . 

SOOo l'rj,,0",~1 1 11 I , 0.9' 0.,..2 ,0K" ......I v . . , 1 . 

IIIII'12 PVI ,lr~ph '- Ii,~u, 0.2 I. . ' 0.2. {} I ' 
o02 93. . ] 1,3 

1,33 

Reciprocal grafting experiments between heat-toleant andsensitive clones demonstrated heat­that highnight *lerature inited uber­
growth more through its ;effects on) the haulm growth than on the tuber it-'
sle 5)..Follow-ip growth analysisi 
 studies showed that netassimi lat ion rate (NAR decreasedat tuber initiationfor a short time in Nor-in 1 and a longer period in neandton increas
Within the same accession, high ni ght temperatur tended to reduce NAR.
 

11 :L~ ;? 
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Studies of the effect of night temperature on the transIocation of
 
:14-C plf,-tosynthate in both the heat sensitive cultivar, 1orin I, and the
 
heat to lerant 1284-5 showed that there is greater translocation of 14-c
 
photosynthate to the tuber at low night temperatures than at high niqht
 
temperatures for Norin I (Table 16). There is no difference in the
 
translocation of 14-C photosynthate to the tuber of the heat tolerant
 

selections 	subjected to high or low night temperatures. This implies that
 
the translocation of photosynthates plays an important role in potato tuber
 
enlargement. Experiments during 1976 investigated varietal differences of
 
photosynthetic rate and dark respiration in response to temperature. Measure­
ments of the net photosynthetic rates (NPR) of leaf disks at varying in 
vitr'; temperatures showed lower NPR in plants grown under high temperatures, 
Norin 1, grown under high temperatures, had the highest dark respiration
 
rate at all i ityo temperatures. A second experiment using infra-red gas 
analysis revealed that the NPR decreased in Norin I and increased in the
 
heat-tolerant selection, 1284-3, as leaf chamber temperatures increased.
 

Table 16. 	 Effect of temperature on translocatior, of photosinnthate.Cn
 
Norin 1; 1976, AVRDC.
 

Temperature Time Plant Specific activity Total Distribution
 
treatment (hr) part (x 103 cpm/g dry wt.) (x 103 cpm) (2)
 

Tuber 170 2618 34.24
 

Root 218 	 44 " 0.57
 

250 C 4 Stem 225 1215 15.89
 

Leaf 819 3767 49.28
 

Total .	 7644 100.00 

Tuber 360 4392 44.83
 

Root 183 	 55 0.56
 

18'C 4 Stem- 288 .1210 12.35
 

Leaf 881 . 4141 42.26 

Total 	 9798 100.00
 

The 1975 and 1976 experiment results Suggest that decreased tuber 
growth under both high day and night temperatures can be ascribed to
dire' effects on haulm growth. The primary effect is a reduction in the
 

Supply of assimilates to the tuber or associated changes. Questions and
 
confirmation: regarding these data will provide the focus for 1977 research.
 

24	 " 
-
•. : : " :.'.!t ; -.., ": ' :" '• :: L -" ,'::L" 	 ; ', T - .
 

"
 
A.: : : ; , ' , .'.' . ' " . . ! . . ; : - '- . ' ; . : " . . ! : a : " :' " . ': :'
 



ii!'>iii,ii!7!!ii• :i~i~ ii~i~ii!•'> ; :i~i•...................................... ...............
: 

Nutrition 

Ninety selected white potato lines grown under hot,
conditions and able humid summer
to produce marketable size tubers were examined fornutritional quality. The frequency distribution curve for dry mattercontent 
followed the normal distribution with 
a range from 13 
to 26 , and
a mean of 19 . This value is slightly lower than the norm reported forwinDter potatoes in Taiwan (22"). 
 Vitamin C was 
also normay distributed
wi th a range from I1 to 38 mg/100g, and a mean of 25. The mean was muchhigher than that reported in Taiwan for winter Droduction (7 mag/100 y)Protein content is comparable for summer and winter grown potatoes,and ranged from 1.3 to 4.V4 with a mean of 2.3Z. The mean for proteincontent in Taiwan's ,inter production is the same. The maximum allow­able glycoalkaloid 
level in potatoes 
is 20 mg/100 g, but p.eferably
below 10. 
 Total glycoalkaloid 
(TGA) content 
among the AVRDC breeding
lines was -as high as 77.5 mg/100 g. However, 53Y, of the selectedhad TGA content below 20 mg/1OO g, and lines 
. 32 were below 10 mg/lOu gFiFurther attention will be given 
to thisproblem in future research.
 

% of total number 

20 
0 : ,. . . ..... .. .
 .. . .
 

0 20 40 60' 80 10 15 20 25 30 35 40 
Glyc°alkaloid content (mg/bg) Vitamin C content (mg/1,g) 

Fig. 5. Distribution of 90 summner white potato lines by glycoalkaloid
and vitamin C content, 1976, AVRDC
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International cooperation
 

During 1976, AVRDC honored 

botLh conaI and true 

requests for potato breeding materials in
seed forms from loca I and international 
cooperators.
 

Distribution of clonal 
samples from our 
Mexican collection of cul­tivated tetraploids is strictly controlled by Taiwan quarantine regula­tions; however, AVRDC provided a limited sample of tubers derived from
above-ground cuttings of 42 accessions 
in 1976 to scientists 
who epress­ed interest 
in these materials.
 

The Taiwan Sugar Research Institute (TSRI) 
tested potato as
which might a crop
be grown on sugar 
lands left 
idle
and two during spring. One spring
fall yield trials served ,­as m ltipli!cation plots 
(Table 17). Ea
achtrial was replicated and will be planted for yield selection ayan in 19S7.
 

Table 17. Summary of yield trials 
usiny AVRDC seiect ons 1976, ,an
T Su'ar- .esearch In titut .
 

Season 
 Location 
 Duration 
 No 
 No. 
 Narketable Yield of
e tr es 
 Ulect yield rangeq(" Cck (Norm n I)
iong 

..
t/ha -
Spring - t/h -
Tainan 
 99 
 22 
 6 
 9-12 
 7
 
FaIl 
 Pou-Ii 
 92 
 64 
 8 . 21-35 
 9
 
FaIlI Tainan 
 98 
 64 incomplete 
 16-51' 
 II
 

0Selection based mainly on yield and 
tuber appearance. This 
range includes 
 nly all AVROC
selections.
 

Taichung District Agricultural Improvement Station
37 AVRDC selections to (Taiwan) tested
determine a high-yielding replacement for "he
variety, Kennebec, local
for early fall planting. Planing 
occurs
temperature when sl
is high and, since the potatoes follow paddy rice, when soil
moisture is excessive, The tests produced only one selection (1284-19)which was an improvement over Kennebec under these conditions,
 
AM~tC's Philippin~e Outr~each 
 Program (Los Bar-os)conducted~which eleven cycle trials in 

three local 
I seiections produced substantially higeyilstacultivars. The best. six selections arecultivat, Fiain Table 18. 

ghepr eld thoan 
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A'JRDC's research and production training programs offer 
a wie range
 
opportuni ties vegetable
o ; to research worker Is productn s- cialI"and 


in t ropica countries.- The part icipants learn by don a;t 
 o 
AVRDC s scienttiFc itaff.Upon their return hone, 
the' strenthen nat-ional

program; and serve 

1 
as va luable coo -erators in the testing cf kVRDC hreediny

naltrials and technology Under loca conditions 

During 1976, 5V trainees from nine countries participated in Lhe 
various training programs. 
 In the white potato program, Jcime . Rebigan

from the Philippines conducted 
research regarding the evaluation of

glycoalkaloid content 
in 
AVRDC white potato breeding lines, and participat-­
ed in experiments 
in fiower induction. Jiun 
Yih Kuo 
from Tai .an conducted
 
a yield trial for fall cropping seasCn.
 

A training brochure which describesthe trainina Opportunities at
 
AVRDC 
in greater detail is available by writing to the Training Officer.
 

I,,
 

II 11 

Trainees record Yield results as~part of their research, AVRDC.
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P~sohnel 

ADMINISTRATION
 

James C. Moomaw, Ph.D., dC. L. Luh, M.S., octat ct or(adnv 
itaut,.ec,
James J. Riley, Ph.D., 
asso 
 ct oL 
r~each)
Michael Chin, B.S., 
exectutve oil'ce
David I. K. Chi, 
B.A., C.P.A., comptwv e
J. H. Chen, B.S., 	 -lsupe tendet, buIdcnqs and ground.'

Christina Chang, 8.S., maui'agv, 
 food and doVImtory
 

HORTICULTURAL CROPS PROGRAM
 
Ruben L. Villareal, Ph.D., 
prrqm £cadert 
 pza breeder 

(tomato a .sweet poxato)Sen-Hsiung-Tai-LihHu, Lai., B.S.,' tc-5 ot a ,s,&tat-B.S., artch at,55, tant+. 
Long-Sheng Chang, B.S., 	 t 

Romeo T. Opeiia, Ph.D., 	 asocxtepatbrecder
 
(wl te 
potato 9 CLnc, cabbage)San-Ho Lo, 4ceseuch 'zs-5taJt
Cheng-Feng Hsieh, B.S., 
r~earch astat 

Wa-Lee Lim, Ph.D. 
 post docoraC *e&.ow 
.Zi p~tnt pathologq
Oi-Cheng Ng, B.S., 
 e,5eatch aL 
3tctt
.
Lih-Chyong Su, B.S. ,rearch
Hsiao-LinHu, aStant+
B.S:., - Cesca"Lh aitn 
Lee-Yuh Pai, 
B.S.,
. . .. .... -	 tLea ch as,.5tallt+Su Yi Le e, B.S...,..r c ea hehs t an. 

James J. S. Tsay, M.S., , (p&znt pizq5'ogoj

Li-Jean Wang, M.S., *cevI a6L ,6taof.
 

Robert I.. 
 Rose, Ph.D., c.tomoucg 	,5tChich-Yeong Su, M.S., 
rc 
 h z.6sLStajit
Chin-Lin Wang, M.S., 
 tcsearch asLstajitShang-Ping K. Luo, B.S., )~eachasL~tant 

LEGUME PROGRAM
 
Charles Y. Yang, Ph.D.', 'pioytam Ceadu, ptant patho~ogist
Chung-Chuan Yen, M.S., ,tucarch asz.hwtWang-Chino Ho, M.S. ccea'-ch ai.tait'Tian-Chen Wang, B.S., ,Leeach a3,5& i-tamtLi-Fan HU, B.S., chi a SSi ta-.tLi-Ping Yan, 

eac,
B.S., teeacuh u 5sa tt

Morgan 
H.'.M Ueng, 	 toiB.S., A eaecvch az 	 t 
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ung-han CangM.S, C.TACJiza.pr'u fslidtNC 
Shing-Huan Wu, B.S., rl.aLchi aut 

Tai-Yun Chyau, B.S. cdLc ai 'tn.u1' l 

S. Shanimugasundaram, M.S, , 5ec.n(Olt.'c ls5ac-it. i. P-eant br('td.Lng ,(soybe,
Tong-Shrouing Toung, B.S., 
jstajttesach 
 "
 Chao-Chin Wang, B.S., 'e~c vtch a. imt 

George C. C. Kuo, Ph.D., phy .& ttia~tepZant
Mei--Chu Hsu, M.S., a[.ch a s , .­
An-Ching Cheng, M.S. , le a 'tch aZ6 _,tcuitFu-Hsi ng Hsu , M.S., ac Zt 
fMin-Ho Chou, B.S., 4ecec Z~tct 

H s u e h - W en , -a ,C- +t . --- ..K a o , M S e~ a~c h " - ... , "q 
Chang-Yudfi'q Chang, B.S,,~~~ Ssa~Chun-Rong Wei, ,,c,3k ch s ntShih-Shin Chiang, M.S., rele ch a,. tcn t 

Tsai-Sheng Teng, B.S.,,.s.taa&research (chwrLs~tq) 

NUTRITION, ENViRONMENT, AND MANAGEMENT 
PROGRAM
 

Samson C. S. Tsou, Dr., p'wqUzm leadc. t.ocit ch&. 
Su-Ching L. Chiu, B.S., chzeomina2 canauyst +
 
Min-Seh Hsu, B.S., hemZc. an~ust
 
Shieh-Te Tan, M.S., 
 ch, c'uea, t t 

N. S. Talekar, Ph.D., 
 . a So&. . npc,.tdc tcdue ar,.y..LLian-T fen Sun , M.S,.,""c ,eartch-a ".Lta~tt
 
Ehr-Min Lee, B.S. , Le~c, h a&.5tant 

Raymond D. Will iam, Ph.D., c.,op managr f specxtL~st
mou-Yen Chiang, B.S., rLcemch asitant
Yu-Chi Roan, B.S., iteseeca :ha_.stmat 
Jing-Ju Chen, B.S., .ecm' ai7tan 
Steve S. M. Lin, 'l.S., e..ea~h asi4tanrt 

Merle R. Menegay, M.S., e £n•:agrZcctu ecxnjwmis~oc.oocic4
Peter H. Calkins, Ph.D., a soct' e ag cut a eccnm .t
Kuang-Rong Huang, M.S., ,c.eah t
 
Han-Chou Liaw, M.S. , _e~ca-Lh as itant+


.Hu-Mei Wang, 
 M.S. , rLcaAch m' >6tat. 
Shu-Yuh Huang, B.S. , 'aceah' t mm i'tat" ..::..-.Chiung-Pi Liu, B.S. , u,6istt 

I-Jean Cheng, B.S., 2totitcaf.a tant 

Takashi Yoshida, Ph.D., 5oU scimt t
 
Takayuki Yoshizawa, Ph.D., hsoit
6cie 
 ;t.L !
Maw-Sheng Lin, M.S. , ALezevtch a66..taonit 

Ray-Kuen Lin, ,S, uew~c~ch czzLztankt
Chih-Ping Chu, B.S. , tm.eatch aszan..t 
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OUTREACH PROGRAM
 
John N. Hubbell, Ph.D., asocioe hzo'etjcwtwv j


PhZipPne Owueach P'oywn
 

TRAINING ,JCOMMUNICATIONS, AND RESEARCH SERVICES 
Diosdado V.Castro, .t'ajn.nqM.S., .ocacut 5pecaeizt

*Mou-Sung Lin, M.S.,Cheng-ching Kuei , a5Ztjttraning assistant*Henry H. J. Lee, tvTg lZnga'S5taultSul-Ting Chen, B.S., tL2acqdng asvt j 
Charles S. Taylor, M.Mg't., a6-socTsui-Hsia A. Menegay, M.A., ae .fo ,mat~on6peccoo0n0dator 06 ,iaD1,vegetable prepaation 

manualt projec't 
Teng-Hui Hwang, B.A., UbA,a
 

* Yi-Sung Chen, B.S., 
6a- n+. ..Yung Liang , act ng a tn supepi tende t" . .
Leonard I. L. Ho, M.S., 6eed -tcchnotogizt 

Su-May J. Wang, B.S., complte' S a5ses5.tait, 

LIL
 

+ Left during 1976 
++ On leave for 2-year mission to Saudi Arabia. 
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Publications
 

AVRDC makes available, upon request, reprints of technical 
papers
wrItten by its staff members. The annual Progress Report, and 
repo'tS
deta i!ing res ,arch activities with AVRDC's six veogetable crops 
are al o
 ...-
available. 
 These publicacion may be obtained by writing 
to the Office
of Information Services 
at AVROC. Be suT'e to include your complete
address, All AVRDC publications are 
free and will be sent by surface
ma i|. 

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