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CRITICAL LEVELS OF DRY ROTTING OF YELLOW YAM (DIOSCOREA
CAYENENSIS) PLANTING MATERIAL AND YIELD RESPONSES AFTER
DISINFESTING HEADS OF PRATYLENCHUS COFFEAE AFTER
POST-PLANT NEMATICIDE APPLICATIONS 1/

i . 2

D. G. Hutton, A. H. Wahab, H. Murray and J. Dehaney -
ABSTRACT

Several noxious nematodes are associated with yams (Dioscorea
spp) in Jamaica but Pratylenchus coffeae is the only one found
infesting yellow yam (D. cayenensis) tubers affected by a dry rot.

In one trial, plants growing from yellow yam planting material (heads)
disinfested of P. coffeae by dipping for 30 min in a 2,000 ppm solu-
tion of Oxamyl or for 45 min in water at 45C bore 36% and 23% greater
quantitative yields of tubers respectively than undisinfested heads.
Also, tubers showed lower levels of the nematode-related dry rot than
tubers borne by plants arising from undisinfested heads. In a second
trial, there was earlier and a signficantly higher incidence of
sprouting of lightly or heavily dry-rotted heads dipped for 40 min in
a 1500 ppm Oxamyl solution or lightly dry-rotted undisinfested heads
and plants arising from them developed more vigourously compared with
severely dry-rotted undisinfested heads. There was significantly
less bearing plants in plots planted with severely dry-rotted undis-
infested heads; greatest gross weights of tubers and marketable yams
were produced in plots planted with lightly or severely dry-rotted

1/ Parts of studies conducted jointly by the Ministry of
Agriculture (MINAG), Jamaica and the Inter-American
Institute for Co-operation on Agriculture (IICA) at
Allsides and Olive River, Trelawny on the Project titled
'"Hillside Farming Development Project".

2/ Nematologist, Plant Protection Division, MINAG; Agricultural
Research Specialist, IICA; Project Agronomist, MINAG and
Soil Conservation Officer, MINAG respectively.
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disinfested heads or lightly dry-rotted undisinfested heads. Oxamyl
or Ethoprop applied 11, 22 and 33 weeks after planting suppressed
populations of P. coffeae in soil and roots at 39 weeks but did not
influence quantitative production. Tubers from Oxamyl-treated plots
showed significantly less of the dry rot. The dry rot appears to
damage or destroy stem and root primordia resulting in severely
affected planting material not sprouting or plants being unthrifty.
Conditions favouring rapid development of the dry rot seem to pre-
vail after heads are planted. Disinfestation of heads suppresses
populations of the nematodes associated with the dry rot and deve-
lopment of the rot itself. Results suggest that only yellow yam heads
with the least evidence of the dry rot or disinfested heads should
be planted. It is recommended that an agency be established to dis-
infest available yam p'lanting material in the first instance and
eventually be responsible for providing ''clean" planting material.







INTRODUCT ION

Yams (Dioscorea spp) have traditionally been the staple root' crop
in the Jamaican diet. The yellow yam (D. cayenensis) is the most
popular variety. Each year from 1970 to 1980, this variety constituted
over 30% of total production which ranged from 80,800 to 165,000 tons;
average tuber yields went from 10.8 to 13.2 tons/ha (data supplied by
the Data Collection and Statistics Section, Ministry of Agriculture,
Jamaica). This is considerably below the yield potential of this
cultivar.

In Jamaica, several parasitic nematodes are associated with
yam plants in the field (5,6). Pratylenchus coffeae, Scutellonema bradys
and Hoplolaimus sp. are involved in the etiology of a dry rot of yam
tubers (1,2,3,7,8,9). P. coffeae, considered to be the most noxious
of the nematodes affecting yams (7,8), is the only nematode found in-
festing yellow yam tubers. The senior author has never observed a
yellow yam tuber which was not infested by this nematode and affected
to some extent by the dry rot, called 'burning" or 'burn" in Jamaica.
The dry rot is characterised by cracking in the tuber skin underlaid
by a brown, corky rot in the storage tissues (2,9). It spreads over

the surface and progresses deeper into the yam tissues following
harvest and prior to planting or consumption and is generally more
pronounced towards the stem end of tubers. When a yellow yam tuber

is harvested, the stem end (head) is cut off and retained for planting
and the remainder consumed. The dry rot seems to injure or destroy
stem and root primordia resulting in severely affected heads not
sprouting, causing poor stands in the field, or vines growing from them
being unthrifty.

When dry-rotted yam tubers were disinfested by hot water or
nematicide dips in previous investigations, populations of the in-
.vadi.ng nematode were reduced and development of the dry rot suppressed.
There was earlier and a higher ineidence of sprouting of disinfested
heads which bore more vigourous vines compared with undisinfested heads
(1,2,3,6,7,8).
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With banana, plantain, some ornamentals, etc., applying nema-
ticides after planting is a standard feature of nematode control. In
a trial with yellow yams, tubers harvested from plots treated with
a nematicide twice during the season were less affected by the
nematode-related dry rot than tubers from untreated plots (8). If
the dry rot injures or destroys primordia, then any treatmeamt or
practice which results in yam planting material being less affected
by it would be beneficial.

Two trials were conducted with yellow yam to determine (i) the
level at which dry rotting of planting material becomes critical and
therefore which heads should be acceptable and which should be rejec-
ted (ii) growth and yield responses after disinfesting heads of P.
coffeae and (iii) the effects of post-planting nematicide treatments
on qualjtative and quantitative yields.







MATERIALS AND METHODS

Experiment 1

This trial was sited at Allsides on recently-terraced plots
which had been cropped to yellow yam for two successive years.
Yellow yam heads showing distinct symptoms of the nematode-related
dry rot and infested with P. coffeae (avg. 400/10 gm tuber skin)
were used.

The treatments were:

1. No treatment (control)

2. Heads dipped for 45 min in water at 45C

3. Heads dipped for 30 min in a 2,000 ppm solution
of Oxamyl (Methyl N'N' - dimethyl-N-((methyl-
carbamoyl)oxy) ~1-thiooxamimidate).

Six days after being dipped, 12 heads were planted per plot.
The three treatments were replicated thrice in a randomised complete
block design., Cultural practices were those normally followed at
Allsides., Weeds were controlled manually. The soil, an Ultisol, was
found to be highly acidic (pH 4.9) and levels of available N, P and
K were medium, low and very low respectively. Plants were supplied
with a mixture of 200, 300 and 150 kg/ha of N, PZOS and xzo respec-
tively divided equally at planting and at 16 and 25 weeks thereafter,

Forty weeks after planting, counts were made of P. coffeae in
soil from each plot. Tubers were harvested at 43 weeks; then, counts
were made of P. coffeae in the skin of the tubers.

Experiment 2

Lightly or severely dry-rotted yellow yam heads were selected
from a batch of recently-harvested tubers. The first group consisted
of heads with less than 15% of the surface showing symptoms of the
nematode-related dry rot and with depth of the dry rot ranging from
1 -2mm (avg., 1.5 mm). The second group consisted of heads with







more than 66% of the surface having the dry rot which ranged in

depth from 4 - 11.5 mm (avg. 6.6 mm). Half of the yams from each
group were dipped for 40 min in a 1,500 ppm solution of Oxamyl.

Three days later,the heads were planted 10 per plot. This trial

was sited at OliQe River in an area cropped to yellow yam continuously
for at least 10 years. Eleven, 22 and 33 weeks after planting, plots
were treated with Oxamyl G (12.2 kg ai/ha) or Ethoprop G (0O-Ethyl S,
S-dipropyl phosphorodithioate) (13.9 kg ai/ha) or left untreated
giving 12 treatments viz:

1, Severely dry-rotted heads dipped in Oxamyl; Ethoprop
applied post-planting

2. Severely dry-rotted heads dipped in Oxamyl; Oxamyl
applied post-planting

3. Severely dry-rotted heads dipped in Oxamyl; no post-
plant treatment

4. Severely dry-rotted heads untreated; Ethoprop applied
post-planting

S. Severely dry-rotted heads untreated; Oxamyl applied
post-planting

6. Severely dry-rotted heads untreated; no post-plant
treatment

7. Lightly dry-rotted heads dipped in Oxamyl; Ethoprop
applied post-planting

8. Lightly dry-rotted heads dipped in Oxamyl; Oxamyl
applied post-planting
9. Lightly dry-rotted heads dipped in Oxamyl; no post-

plant treatment

10. Lightly dry-rotted heads untreated; Ethoprop applied
post-planting

11. Lightly dry-rotted heads untreated; Oxamyl applied
post-planting







12. Lightly dry-rotted heads untreated; no post-plant
treatment.

The 12 treatments were replicated thrice in a randomised
complete block design. The nematicides applied after planting were
sprinkled onto the ground around plants then worked in lightly. Plots
were fertilized with 1,460 kg/ha of a 12:24:12 mixture split into two
equal applications at six and 14 weeks after planting.

Six, seven, nine, 11 and 22 weeks after planting, germinated
heads were counted. At six, nine and 11 weeks, vine height was
measured and leaf width at six (first node) and 17 weeks (second node).
Samples of soil and roots were taken at 39 weeks for estimating
levels of P. coffeae. At harvest (47 weeks), P. coffeae in soil and
tuber skin was again counted.

Features common to both trials

These trials were carried out at the original and adjunct sites
respectively of the Allsides Pilot Development Project (10). The
yellow yam heads were planted 0.67 m apart on continuous contour
mounds spaced 1.5 m apart giving a crop density of 10,000 plants/ha.
Economy of staking was achieved by using one 6 - 8 m long bamboo
stake for four plants.

At harvest, bearing plants were counted; each tuber was rated
for the nematode-related dry rot on a 1 - 5 scale where 1 = 20%,
2 = 21-40%, 3 = 41-60%, 4 = 61-80% and 5 = 81-100% of the tuber's
surface affected by the dry rot. Gross tuber weight, weight of heads
and weight of marketable yams produced by each plant were recorded,

RESULTS

Experiment 1

There was 100% germination of heads and every plant bore a
tuber. Those borne by plants growing from heads disinfested by






Oxamyl or hot water showed less of the dry rot than tubers borne by
plants from undisinfested heads. Plots planted with disinfested
heads produced greater weights of heads and significantly greater
quantitative yields of marketable yams than plots planted with un-
treated heads. Overall, disinfesting heads with hot water or Oxamyl
resulted in 23% and 36% increased quantitative tuber yields respec-
tively compared with no treatment (Table 1). Substantially higher
mmbers of P. coffeae were found in the skin of tubers borne by
plants arising from undisinfested heads but three weeks before
harvest, there was no difference between treatments in the mmbers
of this nematode in soil (Table 2).

Experiment 2

Severely dry-rotted heads which remained undisinfested of P.
coffeae took longer to sprout compared with severely dry rotted
disinfested heads and lightly dry rotted disinfested or undisin-
fested heads. Six, seven, nine and 11 weeks after planting, signifi-
cantly more of the lightly dry-rotted disinfested or undisinfested
heads had sprouted compared with severely dry-rotted undisinfested
heads. Sprouting of severely dry-rotted heads dipped in Oxamyl
occurred earlier than severely dry-rotted undisinfested heads.
Overall, lightly dry-rotted heads which remained undipped sprouted
earliest (Table 3). Plants arising from severely dry-rotted un-
disinfested heads were least vigorous as measured by vine height
and leaf size (Table 3).

At 39 weeks from planting, highest mumbers of P. coffeae were
found in soil and root samples from plots which received no post-
plant nematicide treatment. However, soil and root samples from
plots in which undisinfested, severely dry rotted heads were
planted and which received no post-plant nematicide treatment con-
tained comparatively low levels of the nematode. Treatments with
Ethoprop or Oxamyl suppressed P. coffeae but roots of plants from
the Ethoprop-treated plots harboured lowest levels of the nematode
at 39 weeks. However, at harvest there was no difference in the







levels of P. coffeae in soil nor skin of tubers irrespective of

e

whether plots were treated with a nematicide or not (Table 4).

There was no evidence that the post-plant nematicide treat-
ments influenced gross tuber production but Oxamyl treatments resulted
in significant reductions in the dry rot ('burning'') observed on har-
vested tubers (Table 5). However, planting lightly dry-rotted heads
or heads disinfested of P. coffeae clearly influenced gross tuber
yields. There was significantly less bearing among plants from
severely dry-rotted undisinfested heads compared with those from
lightly dry-rotted undisinfested heads or disinfested heads. Lowest
tuber yields were observed in plots planted with severely dry-rotted
undisinfested heads. Highest yields were produced by plants arising
from lightly dry-rotted disinfested heads (Table 5).

DISCUSSION

It seems clear that as the nematode-related dry rotting on
yellow yam heads becomes more severe, the more unfit these heads
become as planting material. Degras and Mathurin (4) have reported
that as tubers of certain Dioscorea spp mature, undifferentiated
cellular blocks appear in the deep ccrtical layers. These cellular
blocks are later involved in morphogenesis, generally according to
a gradient in favour of the stem end of the tuber. As the dry rot
spreads over and penetrates deeper into the yam head, it appears that
these cellular blocks are injured or destroyed. The ability of
severely affected heads to produce vigourous plants would gradually
diminish and eventually when all primordia are destroyed, such heads
would not germinate. Furthermore, it seems that when yam heads are
planted, soil temperature and moisture favour rapid development of
populations of noxious nematodes infesting the heads and of the
nematode-related dry rot resulting in rapid disintegration of the
heads. It has been shown that when yam planting material is disin-
fested, populations of invading nematodes and development of the dry
rot are suppressed (6).






Trial 2 demonstrated that there are significant benefits to
using yellow yam planting material with little evidence of the nematode-
related dry rot. Earliest and the highest level of sprouting was
observed among lightly dry-rotted undisinfested heads and plants showed
the most vigourous early growth and development. Similar benefits
resulted from disinfesting the heads with Oxamyl but were more pro-
nounced where lightly dry-rotted heads were disinfested compared with
severely dry-rotted heads. However, greatest quantitative yield
benefits were noticed in plots where lightly dry-rotted disinfested
heads were planted. It appears that poor stands and more non-bearing
plants were the important factors related to decreased quantitative
yields when severely dry-rotted undisinfested heads were planted
compared to lightly dry-rotted undisinfested heads or disinfested heads.

Both trials demonstrated that disinfestation of yellow yam
heads will result in increased gross tuber yields. Disinfesting yam
heads can be costly (estimated at over J$100 = US$56 per ton for
Oxamyl treatment). However, this high initial expenditure is easily
recovered from the increased yields (estimated to result in revenue
exceeding J$600 = US$336 from each ton of planted yellow yam heads).

Post planting applications of Oxamyl or Ethoprop suppressed
levels of P. coffeae in the soil about and roots of the yellow yam
plants. Applications of Oxamyl resulted in significantly less dry
rotting of harvested tubers thus enhancing the suitability of these
tubers as planting material.

The authors recommend that the Ministry of Agriculture or a
designated agency establish pilot schemes in the major yam-growing
areas for the purpose of disinfesting yam planting material, pre-
ferably with Oxamyl. We further recommend the establishment of
large-scale field trials designed to assess the economic benefits
of disinfested planting material. These actions followed by the
deployment of an agency to provide ''clean” yam planting material
are seen as imperative if increased production and productivity of
yams are to be realised in Jamaica.
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TABLE 1. - Quantitative and qualitative yields of yellow yam
(Dioscorea cayenensis) tubers harvested 43 weeks after
planting Pratylenchus coffeae - infested planting pieces
(heads) or infested heads disinfested by hot water or
nematicide dips.

Levels Wt. of |Wt. of Total Wt. of Calcu-
of dry table heads wt. of yams har- | lated
rot on yams har- tubers vested gross

Treatment tubers? | har- vested | har- per kg yields

vested { from 36 | vested planted
" from 36 | plants from 36
plants plants (§::§/
(kg) (kg) (kg) (kg)

Untreated

heads 2.6 58.0 46.8 104.8 3.82 29.1

Hot water-

dipped* heads 2.2 75.1 54.6 129.7 4,95 36.0

0xamy1-dipped2

heads 2.0 { 91.1 51.7 142.8 5.05 39.7

LSD 5% - 2.8 | - 5.2 - -

1Heads dipped for 45 min in water at 45C.

2Heads dipped for 30 min in a 2000 ppm solution of Oxamyl.

aDry rotting rated on a 1 - 5 scale where 1,2,3,4 and 5 = 1-20%,

21-40%, 41-60%, 61-80%, and 81-100%, respectively of the tuber's

surface having the dry rot.
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TABLE 2. - Numbers of Pratylenchus coffeae in soil and in the skin
(peeling) of yellow yam (Dioscorea cayenensis) tubers
harvested from plots in which nematode-infested planting
pieces (heads) or infested heads disinfested by hot water
or nematicide dips were planted.

] '
No. P. coffeae/ No. P. coffeae/
Treatment 100 cc soil at 10 gm tuber skin at
40 weeks harvest (43 weeksl_‘
Untreated heads 27 48
Hot water-dipped1 heads 29 2 o
Oxamyl-dipped2 heads 13 : 5

! - - P

1Heads dipped for 45 min in water at 45C.

2Heads dipped for 30 min in a 2000 ppm solution of Oxamyl.
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TABLE 3. - Earliness of sprouting of yellow yam (Dioscorea cayenensis)
planting material (heads) and growth and development of
plants in a trial to investigate inter alia, critical levels
of dry rotting and the benefits of disinfesting the heads
of Pratylenchus coffeae,

§ |

Sprouting after planting ;Plant height Leaf Width
TREATHENTS %) {om (cm)
’ '

6 wk ‘7 wk {9 wk :11 wk| 22 wk |6 wki9 wk |11 wk] 6 wk{ 17 wk
1st | 2nd
node | node

Heavily dry- !

rotted® heads

disinfested with ' i

Oxamylc 20 : 43 72 91 99 ;0.42 1.2311.90 6.7 13.5
‘ i

U .

Heavily dry- i :
rotted® undisin- :
fested heads 15 | 27 {6a | 77

92 !o.ss 0.90}1.68 | 6.4 |12.9
i
[}

e . —

Lightlg dry- i
rotted” heads
disinfested with ' :
Oxamy1€ 35 51 88 . 97 99 ;0.29 :1.,1211,99 ; 6.6 |13.6
! -

N 1
Lightlg dry- ' 3 i ;
rotted® undisin- | » : b !
fested heads Y40 58 9 . 96 - 99 i0.38 11.3212.22 1 6.9 |13.5

;
!

f
[

LSD 5%

! .
9.0 |10.7 :8.3 ‘9.4 - -

- [0.37] - | 0.56

4

a More than 66% of surface of head affected by the dry rot and depth of
rot ranging from 4 - 11.5 mm (avg. 6.6 mm).

b Less than 15% of surface of head affected by the dry rot and depth of
rot ranging from 1 - 2 mm (avg. 1.5 mm).

¢ Dipped for 40 min in a 1500 ppm solution.
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TABLE 4. - Numbers of Pratylenchus coffeae found in soil about, roots
of and skin of tubers borne by yellow yam (Dioscorea
cayenensis) plants in a trial investigating critical levels
of dry rotting of planting material (heads), the benefits
of disinfesting the heads and the use of post-plant nematicide

treatments.
TREATMENTS | NUMBERS OF P. COFFEAE
|
After At 39 weeks At harvest (f? w?fff{'
Before planting planting fp.. 100 ml| Per 10 gm [ Per 100 m}{ Per 10 gm
soil root soil tuber skin

Heavily dry-rotted® | Ethoprop® | 17 20 19 70
heads disinfested Oxamy1°® 3 160 21 40
with Oxamyl® None 90 1270 20 110
Heavily dry-rotteda Ethopropd 3 30 8 50
undisinfested Oxamy1°® 1 200 9 60
heads None 20 290 23 80

. b d;
Lightly dry-rotted Ethoprop | 3 30 25 80
heads disinfested Oxamyle ! 5 340 2 40
with Oxamyl® None 73 2250 26 90

. b d
Lightly dry-rotted Ethoprop 3 90 5 70
undisinfested Oxamy1® 3 330 27 100
heads None 130 860 29 80

i | : —
i ! i
LSD 5% |62 795 - , -

a More than 66% of surface area of head affected by the dry rot and
depth of rot ranging from 4 - 11.5 mm (avg. 6.6 mm).

b Less than 15% of surface area of head affected by the dry rot and
depth of rot ranging from 1 - 2 mm (avg. 1.5 mm). ,

¢ Dipped for 40 min in a 1500 ppm solution.
13.9 kg ai/ha of Ethoprop 10G at 11, 22 and 33 weeks.
12.2 kg ai/ha of Oxamyl 10G at 11, 22 and 33 weeks.







TABLE 5. -

cay )
ry rotting of planting material (heads) and the benefits of
disinfesting the heads of Pratylenchus coffeae at planting

followed by post-plant nematicide treatments .

13 -

Qualitative and gross tuber yields of yellow yam
ayenensis) in a trial to investigate critical 1

(Dioscorea
evels o

s Serizg| Lovl | b yiokde pe sl
c ) After. rottingf (ke)
pefore planting } planting | ® on tubers | g a1 |Heads |Marketable
Heavily dry-rottedd Ethoprop® 94 3.2 40.93 | 11.93 | 25.27
heads disinfested | Oxamy1® 94 2.9 41.27 | 10.83 | 25.53
with Oxamyl® None 94 3.7 41,97 | 11.80 | 21.33
Heavily dry-rotted® Ethoprop® 86 3.5 37.60 | 9.60 | 21.73
undisinfested Oxamy1® 78 2.6 29.30 | 9.03 | 17.57
heads None 81 3.4 33.47 | 10.93 1 13.60
i
Lightly dry-rotted] Ethoprop 94 3.0 :38.70 | 11.10| 24.90
heads disinfested | Oxamyl® 100 3.1 gso.ss 12.90 | 30.37
with Oxamy1® None 100 3.3 {46.10 | 12.13 | 27.80
Lightly dry-rotted] Ethoprop 90 3.7 35.60 | 11.47 | 21.80
undisinfested Oxamy1°® 94 3.5 41.97 | 13.00 | 26.00
heads None 94 4.3 37.47 | 12.17 | 20.40
H
LSD 5% 9.4 0.7 |10l - | -

a More than 66% of surface of head affected by the dry rot and depth of
rot ranging from 4 - 11.5 mm (avg. 6.6 mm).

b Less than 15% of surface of head affected by the dry rot and depth of

rot ranging from 1 - 2 mm (avg. 1.5 mm).

h 0 . O

Dipped for 40 min in a 1500 ppm solution.

13.9 kg ai/ha of Ethoprop 10G at 11, 22 and 33 weeks.
12.2 kg ai/ha of Oxamyl 10G at 11, 22 and 33 weeks.
Dry rotting rated on a 1 - 5 scale where 1,2,3,4 and 5 = 1-20%,

21-40%, 41-60%, 61-80%, and 81-100%, respectively of the tubeér's
surface having the dry rot.
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A. L. Wright, A. H. Wahab, H. Murray, ''Performance
of Six Varieties of Red Peas (Phaseolus vulgaris L.)
on a Newly Terraced Ultisol in Jamaica'", September 1979

IICA Jamaica Staff, "Agro-Socio-Economic %mle Survey
of Allsides - Trelawny, Jamaica', September 1979
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(iii)

IICA-MOAJ, "An Approach to Agricultural Settlement of
Hilly Lands', October 1

IICA-MOAJ, 'Tree Crops of Economic Importance to
Hillside Farms in Jamaica', October 5875

Canute McLean, '"Production and Marketing of Peanuts",
November 1979

Joseph Johnson, 'Production and Marketing of Red Peas
in the Hilly Areas of Jamaica', January 1980

Lyn Smuffer, "Rural Women: An Annotated Caribbean
Biblio% with special reference to Jamaica',
January

Vincent Campbell, Abdul Wahab, Howard Murray, ''Response
of Peanut (Arachis hypogaea L.) on a Newly 'l'erraceg
Ultisol in Jamaica', January 1980

P. Aitken, A. Wahab, I. Johnson, A. Sahni, "Agro-Socio-
Economic Survey - Pilot Hillside Agricultural Project
'PHILAGRIP' Southern Trelawny,' February, 1980

Glenys H. Barker, "Bibliography of Literature relating
to Research and Development in the Agricultural Sector
‘of Jamaica 1959 - mmn, rch 1

Milton R. Wedderburn, '"Allsides Farmers' Pre-Cooperative
A Socio-Economic Assessment", March 1980

Adele J. Wint, "The Role of Women in the Development
Process', April 1980

Milton R. Wedderburn, 'The Co-operative Input in the
Development of the Pilot Hillside Agricultural Project
LAGRIP)"', April 1980

MOJ/IICA/CARDI, Fruit Trees Seminar -'""Research §
Development of Fruit Trees'', June 1980

Henry Lancelot, 'Traditional Systems in Hillside
Farming, Upper Trelawny, Jamaica", June 1
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11

12

13

14

15
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17

18

19
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21

1

(iv)

IICA/Jamaica, '"Pilot Hillside Agricultural Progect",
PHILAGRIP Project Document. Vols. I, an 1,
une

A. Wahab, I. Johnson, P. Aitken, H. Murray and
H. Stennett, 'Highlights of the Pilot Hillside
Agricultural Project at Allsides', July 1980

I. Johnson, A. Wahab, P. Aitken, H. Payne, '"Benchmark
far a Project Profile for Developing a Peanut Industry
in Jamaica', July 1980

P. Aitken, A. Wahab, I. Johnson, 'The Allsides Post
Peasant'", August 1980

Norma Munguia, Percy Aitken, Abdul Wahab, Irving
Johnson, ''Salt Extraction by Solar Energy", A Mini-
project, September 1980

Abdul H. Wahab, Percy Aitken-Soux, Irving E. Johnson
and Howard Murray, ''The Allsides Project in Jamaica -
Developmental Potentials of Hillside Agriculture’,
September 1980

P. Aitken, A. Wahab, I. Johnson, A. Sahney and N.
Munguia, '"Rural Women Survey', Vols. I, II and III,
October 1980

P. Aitken, I. E. Johnson, A. Wahab, "Assessment of
Employment Among Small Hillside Farmers of Jamaica',
Novemger 19380

IICA/Jamaica 'Pilot Hillside Agricultural Project”,
(PHILAGRIP), Final Project Document. October 1980.

P. Aitken, A. Wahab, I. E. Johnson, Bo-Myeong Woo,
"IICA Evaluation of the First Phase FSB Allsides
Project”, (Internal Document of Work), November 1980

MINAC/IICA/CARDI - "'Seminar on Multiple Cropping",
December 1980

N. Munguia, P. Aitken, A. Wahab, I. Johnson, ''Smoke

Curing of Fish (as a household industry in Rural Janaica)",
January 1981
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(V)

P. 2itken, A. Wahab, I. Jdwnson, “Unde t -
It's Relation to the Acricultural Sector and Considera-
tins for its Managerent”, January 1961

D. D. Henry, J. R. Gayle, "The Culture of Grafted Pimento
(as spice crop for Allsides, , Jaary

H. Wahak, Neel Singh, "lgricultural PFesearch in
Jamaica®, February 1981

P. Aitken-Scux, A. F. Wahab, I. E. Jdnso, "Cantry lewvel
Action Plan (CLAP)", !lay 1981

I'. Aitken-Soxx, A. BE. Wahab, I. E. Jdnsm, "Overview of
Mricultural Development in Jamaica”, May 19

Samel Thampson, I. . Jdmsm, P. Aitken-Soux, Ibdul
YJahak, "The lLand Develcpment & Utilization Act 1966",
July 1981

Abdul Wahab, Percy Aitken-Soux, Irving Jadmsm,
Bo-iyeang oo, Howard Marray, Joseph Nehaney, "The

%@3 of Jemaica in the b%‘ﬁ-‘fmt of Agricultural
an on Nl ¢ CULY

Dave Huttan, Fbdul Wahab, “loward Murray, "Yield Respanse
of Yellow Yam (Dioscorea Cayenensis) M&r‘ﬁsm%
Flanting Paterial of Pratylenchus 2", July

Elaine Montague—-Gordén, rbdul 4. Wahab, Joseph Dehaney and
Axdrey Vricht, "Performance of Fleven Varieties of Dry Beans

(Phaseolus &\Lujl%'si Over TWo Successive Sgascns on the
m caa’, t

Dave G. Hutton, Zbdul H. Wahab, "Position Paper on Root
Crops in Jarmica", 2August 1981

Percy 2Aitken-Soux, Abdul 1. Wahab, Irving E. Jamnsan,

"Tecinical Assistance for the Fnglish S Caribbean
(Considerations for an 11CE Stratecy)” i% DPoament

a! t‘;OﬂCT, @Pmr 1981

Bo-Myeonc Woo, Abdul K. Wahat, Joseph Dehaney, “Crop
Production on Hillsides us% non-Pench Terracing

Eltemative Measures for rvation (first 's
results of the Olive Kiver 5oil Conservation sbﬂg;iy
Septenbar 1981

Abdul . ¥ehab, Percy Pitken-Soux, Irving F. Jdmsm;

Bo-iyeang Woo, Fovard Hurray and Joseph Dehaney, ™ cultural

Production on {lillsides - the 2llsides Project Case ’
Septamber 1961
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(vi)

D. G. Hutton, A. H. Wahab and J. Dehaney, "Investigating

Critical Levels of Dry Rotting of Yellow Yam Egioscorea
Cayenensis) Planting Material, the Benefits of Disinfesti

the Heads of Pratylenchus Coffeae and of After-Planting
Nematicide Treatments'', September 1981

D. G. Hutton, A. H. Wahab, H. Murray and J. Dehaney,
"Critical Levels of Dry Rotting of Yellow Yam (Dioscorea
Cayenensis) Planting Material and Yield Responses After

Disinfesting Heads of Pratylenchus Coffeae and After
Post-Plant Nematicide Applications'', September 1981




'ﬁ

FECHA DE DEVOLUCION

— —

e

¥ v wwee yoe



Digitized by GOOSIG



Digitized by GOOSIG



