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INTRODUCTION

Yams are an imporlant arvficle of our diel and bring relatively good
prices in stores in Puerto Rico. Flovido® yam (Ddescorea alate) 1. is one
of the most widely and conunmonly planted varvietios in the Island, and is
perhaps second in popularity to the Habaunero variely. In gencral, yam
seeds (Lubers) arve noted for their prolonged rest ov dovmant period. In the
[Florido variety it is considered necessary 1o wait for about 3 or 4 months
after havvest, belore they can be expected to germinate after planting,

Dormancy is convenient from the marketing and storing standpoint,
because it gives the farmer more time (o dispose of the erop. Dormancy
:an be increased further by piling the newly barvested roots in cool, shady
places and subsequently covering them either with sand ov chaveonl dust,
Paraflining them also tends to increase their storage life, However, agron-
omically spealing, dormaney considerably Imits the opportunity or possi-
bilily of miliating new plantings from {reshly harvested yams. In fact,
after sclecting the seeds for the next planting, farmers bave to keep them
stored throughout the duration of the prolonged vest period of some months,
In addition to the inconvenienee of wailing during the long storage periods
the seed tubers are exposed to pests and discases. Customarily farmers
wait until the seed start to germinate before they are planied in the field.
Yam geeds are selected from among the smallest roots, usually weighing 6
to § ounees cach.,

OBJECTIVE

This long delay in starting new plantings, eaused hy the long dormaney
of the seed, forces yam growers in Puerto Rieo to plant at aboul the same
date within alt therr respective areas. Accordingly, the harvestiimes for
the current-year crops from all areas more ov less coineide. This ereates

Pilhe waord ““yam” as used heve is the English equivalent of the fame in Spanish
or nyame in Senegalese to designate the tuberous root from Ddoscorea spp.

2 Plant Physiologists, Agricultural Xxperimont Station, University of Puerto Rice,
Rio Piedras, PR,

* T'he Florido variety was being used in research along other lines and a good sup-
ply of seed was at hand for these studies. It should be voted that other varieties have
the same habif of Iong dormancy that is so well known in Flovido,
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refalively low prices to the growery, since their produce will reach the
market in large quantities all at the stune time. This unfortunate glut s
wasteful and results in rot and market losses. 1f any high prices are ob-
tained, they will exist {or short periods only at the beginning and at the
end of the cropping scason, when yams are searce. Thus, overcoming the
rest period in the Florido or any other important yam varicty by some
chemical means would be of considerable cconomic importance to farmenrs.
By so doing it would be possible for them to schedule or spread their future
plantings through a longer scason, which would have a corresponding
effect upon the harvesttime and market outlook, Such was the major
objeclive of this investigation.

MATERIALS AND MITHODS

Chemicals have been extensively used to solve dormancy problems in
other crops, such as: Potato tubers, gladiolus bulbs, and Jerusalem-arti-
chokes. Quife 1 number of chemical products have received atliention from
research workers in this respeet (1) Among them the following can be
mentioned: Iithylene chlorohydrin, (chlorethanol); sodium, potassium,
and ammoniun thioeyanates; thiourca, elher, ethylene, and chioroforms.
The dip, soak, and vapor methods were studied in evaluating their effee-
tiveness.

Work was started in 1955 at this Station to defermine whether a similar
response could be induced in the Tlorido yams through application of
chemieals, and two were selecfed as very promising for this purpose,
ethylene ehlorohydrin and thiowvea. However, in a prelimmary test Florido
yam had not responded to the separate or individual applications of either
chemical. Similar results had previously heen secured by Denny (4) with
some gladiolus varieties. On {he other hand, when he treated them shiimul-
taneously with the chlorethanol and thiourea solutions, they germinated
prompily. I'ollowing Denny’s approach Ilovide yams were used to study
the effects of more detailed consceutive treatments with the chemicals.

Tach chemical was dissolved in water at three different concentrations:
Chlorethanol at 40, 50, and 60 ml. /liter of solution and thiourea at 0.5, 1,
and 2 percent. The above sels of solutions were factorially combined into
nine dilferent treatments, all of which are shown in table 1,

A group of 50 medimn-sized uniformy yams were treated under each
combination of solulions. They wore first immersed in the chlorethanol
solution for 5 minutes, after which they were transferred to the correspond-
ing thiourca solution where they remained for 2 hours, One lot was soaked
in tapwater without chemicals for 2 hours also. At the end of the souking

4 Ttalic numbers in parentheses refer to Literature Cited, p. 208.
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Tasie 1-—Xfleel of treatments on the gevmination and wwnber of sprowls
developed by Flovido yems, 1956

Freatments

Yams
treated

Jan, 3

Chlorethanol 40 ral./
liter of solution,
thiouren 0.5-percent
solution

Chlorethanol 50 mil./
liter of solution,
thiourea Q.5-percent
solution

Chlarethanol 60 ml./
liter of solufion,
thiourea 0.5-pereent
sohution

Chlorethanol 40 ml./
liter of solution,
thiouren 1l-percent
solution

Chlorethanol 50 ml./
[iter of  solution,
thiourea L-percent
solution

Chlorethanol G0 ml./
liter ol =olution,
thioures 1-percent
solution

Chlorethanol 40 ml./
liter of solution,
thiourea 2-percent
solubion

Chlorethanol 50 ml./
liter  of  solution,
thiourea 2-percent
solution

Chlorethanol 60 ml./
liser of * selution,
thiocurea Z-percent
solution

Check

Niember

50

50

50

50

50

Number

1

10

50

i

Germination and sprouts by date Ko "
S—— 51))1'011125 {cape)t
Feb. 4 | Feb. 25 [Mar., 23 | Apr. 30| P57 YO0
;\qubcr NMumber :\"mm';;r‘ 1\ wmber . Nunher Poinds
4 14 30 149 2.98 18
11 22 37 158 3.16 17
12 30 57 215 4.30 22
1 12 23 171 3.42 14
7 19 31 201 4.02 22
8 17 33 170 3.40 26
15 31 A8 211 4.22 24
12 28 43 180 3.60 28
15 29 43 184 3.68 12
— -— 4 113 2.26 4

being planted.

1 Preliminary harvest or “cape’ of yams iz normally made about 8 months after
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period vams were removed from the solutions or lapwater and placed in
paper bags and labelled. Those soaked in tapwater were kept in the open,
The rest, afler soaking and then dvying, were stored for a period of 24 hours
in a tighlly closed compartment in the laboratory, Next day (Jan. 7, 1935)
they were planted i the field aecording to established agronomie praetices.

Periodie sprout counts were made as sprouts emerged from the soil.
This was carried on for 5 months and then discontinued. ight months
from the planting date a “cape” was performed. A cape s the nsaal pro-
Iiminary harvest of well-developed yams fromn good vines approaching
matwurity, These are often somewhat out of season and wre sold at a high
price, or may be saved for planting purposes, Roots {rom the cape were
weighed and the weights consideved as n eriterion Lo evaluaic the effect
of treatinents upon yields.

RESULTS

Table 1 shows the data gathered on the effect of the various trealments
on the germination, number of sprouts, and yield of Florido yams. As can
be observed, all the chemically treated yawms, irrespeetive of the chlor-
ethanol-thiourea combinalion received, started to sprout in about 2 month,
or shortly after they were planted. From (here on sprouting continued
steadily until counts were discontimued on April 30. However, it took nearly
4 months for untreated roots to germinate (sce fig. 1). The chemically
treated yams not only germinated sooner than the unireated ones, but they
produced a Jarger mumber of sprouts as well, In some instances this differ-
ence amounted to more than 40 pereent,

Apparently the chlorethanol-thiourea treatments nol only stimulaled
carly sprouting, bul also induced several shoots to grow from each eye.
Bath chemicals have proved to be capable of inducing such reactions by
Denny (2,3), who observed the formalion of mulliple sprouting of potlato
and gladiolus after treatmoent with thiourea and chlorelhanol, respectively.
According to his results, not ail of the shoots developed fully; some died
back, In our experiments with yam this did not {ake place sinee all shoots
erew inlo healthy vines (sce fig. | B).

The vield differences hetween the treated and untreated yams were
striking., The unfrveated yams produced 4 pounds, while the lowest yield
{or the chemically treated ones was 12 poands of edible roots. 'This occurred
under the strongest chlovethanol-thiourea combination. The highest yield,
on the other hand, occurred under the treatment cousisting of 50 ml, of
chlorethanol and 2 poereent of {thiourea, The wide diffcrences in yield among
treated and untreated seeds would scem to us to be atbibufed to the fact
that the former started growth earlier and more profusely than the fatter
(sce fig. 2).
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Frg. 1 A, Plot of untreated Florido
i A, but treated with ehlovethanol and thiovwrea.
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The effects of the various chemical (reatments upon the number of
sprouts were not oo consistent. However, there was a tendency {or the
number of sprouts {o inereuse with an inerease in the chlorethanol concen
tration. The trend al=o was towards more sprouts ax the concentiation of
thiowrea was raised.

On the other hand, the differences in yield a= influcneed by vaviations
1 the chlorethano! concentrations were somewhat more conclusive, Again

F1g. 2.-—This pirture shows the difference in growth helweeu untrealed (left)
and frected yams (right) hefore the cape was performer.

the tendency was for the yield to increase from the lower to the highest
chloxethanol level. The production of edible yanis was not appreciably
affected by the level of the thiowrea used. Howoever, if we refer to table 1,
we notice thal the best and third-best production of roots oceurred under
medium and low chlorethanol-high (hiourea trentmen(s, Conversely, the
lowest yield came under (he highest chlovethavol-thiourea solution. Thus,
it seems probable that this treatment vesulted in a somewhat (oxie effect
upon the development of edible roots, even though the number of sprouls
produced was relatively high.

P
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CONCLUSION

Aveording to the above-deseribed results it can he coneluded that the
most eflective combination of chlorethanol-thiourea solutions for breaking
the rest peviod in the Flovido yam vaviely, and at the same time attaining
a large nmmber of sprouts, and a high yield of vools, are the medium chior-
ethanol-high tlourea or the high chlovethanel-medium thiourea solutions.

SUMMARY

Groups of 50 medium-sized uniforme Florido yauns were consecuiively
treated with various factorially combined chlorethanol-thiourea solulions.
The chlorethanol was used at rates of 10, 30, and 60 ml./liter of solution,
while the thiouren solutions were prepared at 0.5+, 1., and 2-peveent con-
cenlrations, The most important results were as follows:

1. All treated yom “seed” stacted 1o sproud in aboul amonth, or shortly
atter they were plaoted in the ficld. [t {ook nearly 4 wonths for the un-
treated seed (o germinale.

2. Besides stimulating early sprouting the chlorethanol-thiourea treat-
ments also indueed several shools 1o grow from cach bud.

3. Yield differences between treated and untrenied yams were out-
standing. Untreated yams produced only 4 pounds, while the lowest yield
for the chemically treated yams was 12 pounds of edible roots.

4. There was a lendency for the number of sprouts and the yield to
imerease with an inercase in the chlorethanol coneceutration. No  such
effects were apparent from the (hiowrea concentralions,

RESUMEN

Se tralaron varios grupos de 50 tubéreulos de finme de la variedad Tlorido,
eada uno de tamano wediano, con soluciones de cloretanol y tiourea con-
seeulivamiente, de acuerdo con el sislema factorial. I8l cloretanol se uss a
razén de 40, 50 y 60 ml. por litre de solucidn, mientras que la tiouren se
prepard a hase de 0.5, T y 2 por cento. Los resulindos més importantes
que se ghluvieron se meneionan o continuacidn:

1. Todas lag “semillas” de name gne recibieren los tralamientos empe-
zaron o germinar un mes mas tarde, o seq, poeo después de sembrarse cn
pleno campo. Por ¢l contrario, las semillas sin {ralar tavdaron 4 meses en
gominar,

2. Ademds de estimular upa germimacidn {emprana, los tratamienios
con clovetanol y tiourea {ambién indujeron el desarrollo de varios brotes
POT yema,

3. Las diferencias en rendimiento entre los names (ratados y los no
(ratados fueron considerables,

4. Los resultados indicaron que a mayor concentracidn de clorelanol,




208 JOURNAL OF AGRICULTURE OF UNIVERSITY OF PULERTO RICO

mayor fue la tendencia a aumentar el ndmero de brotes y el rendimiento,
Iin eambio, ln Gouwrea aparentemente no canso foles efectos.
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