











AFTSEMU

1e Agricultural Field Trials, Studies, Extension and
Monitoring Unit (AFTSEMU) was established as a component of
the Southern Highlands Rural Development Project (SHRDP).
Part of its work was to research the subsistence agricultur-
al system of the ©province so as to provide a better
understanding of these systems and develop guidelines for
tt .r improvement.

The results of AFTSEMU's research are published as a
series of Technical Reports, of which the following are com-
plete or in press.

1. The Management of Andisols in Southern Highlands
Province, Papua New Guinea.
(D.J. Radcliffe)

2. Land Evaluation for Food Crop Production in Papua
New Guinea.
(D.J. "adcliffe)

3. The Land Resources of Pomiorine Experimental Farm.
(D.J. Radcliffe)

4. A Study of Gardening Activity and Bodyweight in the
Southern Highlands of Papua New Guinea.
(R. Crittenden, C.N. Floyd, R.D.B. Lefroy and
R.A., Urben - Editors)

5. The Land Resources of Kiburu Experimental Farm.
(D.J. Radcliffe)

6. The Land Resources of Piwa Experimental Farm.
(D.J. Radcliffe)

7. The Land Resources of Kuma Experimental Farm.
(D.J. Radcliffe)

8. The Land Resources of Upper Mendi.
(D.J. Radcliffe)

.. Maize Variety Evaluation in the Highlands of Papua
New Guinea.
(C.N. Floyd)

18. Evaluation of Introduced Vegetable Varieties on Vol-
canic Ash Soils in the Southern Highlands of Papua
New Guinea.

(M.B. Kanua and E.J. D'Souza)

11. Groundnut Variety Evaluation in the Southern High-
lands of Papua New Guinea.
(C.N. Floyd and E.J. D'Souza)







ABSTRACT

A series of experiments are reported which evaluated ten
vari :ies of groundnuts (Ararchis hypogeae) from within
Papua New Guinea, and sixty varieties imported from ICRISAT,
India, in the Southern Highlands.

Varieties which gave increased yields relative to local
varieties are recommended from the evaluation of the Papua
New Guinea germplasm. In particular, a Virginia bunch wvar-
i 'y appeare well suited to the environment and further
study is required to determine its acceptibility to 1local
growers. Because of the 1large numbers of varieties
involved, the evaluation of the ICRISAT germplasm was com-
paratively restricted. However, seven wvarieties gave
significantly greater yields than the local varieties, with
a maximum of a 60% yield increase. It is recommended that
further more extensive evaluation of this germplasm be
undertaken.

The results of two disease surveys of groundnuts which
were undertaken to complement the variety evaluation pro-
aramme are summarised. In the Southern Highlands, early

raf spot (Cercospnra arachidicola) appeared to be a major
constraint to yiovununuc production. As none of the evaluat-
ed wvarieties showed marked resistance to early leaf spot,
the identification of resistant wvarieties is recommenc 3 as
a priority. No economically important virus disease of
groundnut was identified in the survey, and this result wai
rants that strict Qquarantine regulations on the import of
groundnut seed into Papua New Guinea be maintained.

Priorities for further study and extension with ground-
nuts are discussed.
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Table 1: Varieties tested in PNG variety Trials I and II.

Variety

Markham White

Gazelle White

Kiburu White*

White Spanish

New Ire and Re
Gazelle Red 1

Gaze le Red 2

Kiburu Re

Red Spanish

Virginia Bunch

* Not inclu »d in trial II

Type

White seeded
W (te seeded
White seeded

White see :d

spanish
spanish
spanish

spanish

Red seede spanish

Red see 2 spanish

Red see »d spanish

Re seede spanish

Red seede spanish

Virginia bunc

Source of seed

DPI, Keravat
DPI, Keravat
DPI, Mendi
DPI, Bubia
DPI, Keravat
DPI, Keravat
DPI, Keravat
DPI, Mendi
DPI, Bubia _

DPI, Bubia












Page 7

Table 3: Variety means for leaf loss,

leaf reeness,

nodule weight in PNG variety Trial I.

a)
Variety

Markham white
Kibur Red
Virginia I nch
New Ireland Red
Gazelle Red 2
Kiburu White
Gazelle White
Red Spanish
White Spanish
Gazelle Red 1

LSD (5%)

Cvs

Leaf loss

score

2.25
3.00
1.75
2.75
2.75
2.25
2.50
3.25
2,75
2.25

8.72

19.1

ab
bc

bc
bc
ab
bc

bc
ab

Leaf greeness
score

2.75 ab
2.75 ab
3.5 a
3.5 a
3.00 ab
2.50 b
2.75 ab
3.5 a
2.50 b
3. ab

.73

16.4

nodule number and

Nodule no
per 5 plants

208
282
267
161
154
162
238
169
232
208

139

42.2

Nodule wt g
per 5 plants

g.48
@.58
@.58
@.55
@.38
g.40
#.58
P.63
.63
P.55

g.30

38.1

Varieties are ranked by descending order of seed yield from Table IV.

$ Duncans multip e range test - means followed by the same letter are
not significantly different (P<#.05

from one another.
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b) Varietie

Variet means for leaf scores and nodule related vari-

ables are given in Table 3, and for yield related variables
in Table 4.

There were no significant differences between varieties
in nodule number or nodule weight per S plants. Virginia
Bunch, New Ireland Red and Red Spanish had the greenest
leaves followed, as a group, by the red Spanish and white
Spanish types. These differences are characteristic of
these different types of groundnut. Differences in leaf
loss b~*ween varieties followed a similar pattern and the
differ_.ces were significant. Leaf loss was greatest in the
two red Spanish varieties Red Spanish and Kiburu Red, and
least in Virginia Bunch. The remaining red Spanish var-
ieties and the white Spanish wvarieties gave 1intermediate
levels of leaf loss (Table 3).

There were significant differences between varieties 1in
seed yield, seed test weight and seed number per pod; the
significant difference among varieties in number of plants
harvested was due to the poor establishment of Gazelle Red
1. Markham White was the highest yielding wvariety with a
seed yield of 1.4 t/ha although this was not significantly
greater than the next highest yielding variety Kiburu Red.
There were no significant differences between other var-
ieties in the trial except for Gazelle Red 1 which gave a
low yield as a result of its low plant population.

There were no significant interactions between 1inocula-
tion and variety treatments for any variable.

c)} Replicate differences

There was a significant difference between replicates
for many of the experimental variables; replicate I had a
higher yield, less disease, and a greater number and weight
of nodules. The reason for this is not certain but is prob-
ably related to soil fertility differences between the
replicate sites. A result of the differences between repli-
cates was that correlations between variables across all
experimental units suggested many interesting significant
relationships, notably that seed yield was positively corre-
lated with nodule numbers and weight, and negatively with
leaf loss score. These correlations were not obtained when
data for treatment combinations meaned over the two repli-
cates was used.
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Table 6: Relationship between seed yield, maf
in PNG variety Trial II.

Variables
Y | X X
1 2
Seed yield Maturity
Seed yield Leaf fal
Maturity Leaf fall
Yield Maturity Leaf fa 1

** - P<@g.01 *k% - P<@g.001

rity and leaf loss for variety means

Coefficients
b c
9.01

-0.22

-g.01

.01 -0.17

g.85%%
@.57ns
@.1ldns

.96 %**






Page 132

sion and results are summarised in Table 6. Seed yield was
positively correlated with time to maturity, and negatively
correlated with leaf loss. The significance and pattern of
results differed little whether values for all experimental
units or those for variety means (across replicates) were
used in the regressions. Results given in Table 6 are for
variety means.

2.3. Discussion

a) Inoculation treatment

The inoculation treatment in Trial I had a very limited
effect. Inoculum CB 756 1is known to be effective for
groundnuts under field conditions although it may not com-
pete well with indigenous rhizobia. This does not, however,
appear to be the case in this trial as nodulation was poor
in plots which were not inoculated, this suggests that the
indigenous soil population of groundnut inoculating rhizobia
was low.

Further possible explanations for the lack of inoculum
effectiveness are that the inoculant contained too few rhi-
zobia, that the rate of inoculant application was too low,
or that CB 756 is not adapted to the volcanic ash scil used.
As the rate of inoculation application used was approximate-
ly ten times that recommended, it seems unlikely that
inoculation rate was too low. It is possible that the 1ino-
culum was not viable or that the Captan seed dressing had
deleterious effect on the rhizobium.

CSIRO (private communication) report that it is unlikely
that the soil pH of 5.2 is, per se, sufficiently low to pre-
vent nodulation of groundnuts with CB 756. CSIRO further
suggest that a rhizobia for inoculating groundnuts in a vol-
canic ash soil could be prepared from the inoculation of
groundnuts growing in a rhizobia-free substrate with the
volcanic ash soil taken from the base of a legume already
growing ir that soil. This treatment should yield nodules
and the most effective looking nodules should yield a strain
of rhizobia suitable for further inoculation.

b) Varieties

The yield of the common varieties in the two trials
were positively, but not significantly, correlated to each
other. The ranking of wvarieties in each trial  were,
however, positively and significantly correlated. The major
deviation in performance was the relatively poor vyield of
White Spanish in Trial I, and its good yield in Trial II.
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There was a distinction between the mean yield ov ¢
trials betv :n the th top vyielding varieti s an
other varieties as fc low..

Variety Mean :ed
yield t/ha

1. Virginia Bunch 1.36
2. Markham White 1.26
3. Kiburu Red 1.12
4. White Spanish @.95
5. Gazelle White @.93
6. New Ireland Red ?.92
7. Red Spanish .87
8. Gazelle Red 2 d.79
9. Gazelle Red 1 @.58

On the basis of this result it is recommended that
ginia Bunch, Markham White and Kiburu Red t »>lace Kibur
and Kiburu White as varieties for multip icat in
Southern Highlands.
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3. ICRISAT VARIETY TRIALS

Two trials were used to evaluate ICRISAT germplasm. The
first, MAH 1(2) evaluated all sixty four of the imported
ICRISAT germplasm lines, and the second, MAH 1(3), evaluated
eighteen of these 1lines. These two trials are reported
separately below in sections 3.1 and 3.2 respectively. The

MAH trial numbers refer to DPI biometrics reference numbers
as described in 2. above.

3.1. ICRISAT variety trial at Kiburu
3.1.1. Method

In this trial all of the ICRISAT elite breeders and
germplasm lines were evaluated against one local variety,
Red Spanish. A list of the wvarieties evaluated in this
trial 1is given in Table 7. The trial was conducted at
Kiburu farm, Mendi, Southern Highlands Province, on an allu-
vial wvolcanic ash soil of the Kiburu series. A description
of the Kiburu series is given in Appendix I.

Be 1use of the limited amount of seed available, the
large number of varieties to be evaluated and restrictions
in the configuration of available 1land, an unsatisfactory
experimental design was used. This was a randomised block
design in three replicates with a plot size of one 6fcm row
8m long. At harvest all plants from each plct were used for
yield determination. A row of the local variety Red Spanish
was grown as every tenth row to provide a control yield.

1us each replicate consisted of 75 adjacent rows.

Seeds were planted at 2@cm spacing in the row, giving a
plant population of 83,333 pl/ha, with one seed per station.
The stand was gap filled when emergence of the initial
planting appeared complete. At planting, a seed dressing of
Captan was used.

Fertilizer was applied two days before planting, during
seed bed preparation, at rates of 28kg N/ha, 40kg K/ha, 40kg
P/ha and Skg Mg/ha as, respectively, ammonium sulphate, tri-
ple super phosphate, muriate of potash and Epsom salts. The
experiment was planted on 21 May 1984 and varieties were
harvested when judged mature. The days to harvest for each
variety is given in Table 7. At harvest, each plot was
scored for 1leaf 1loss on a scale of # (no leaf loss), to 5
(complete leaf loss). The experiment was kept weed free Dby
hand and no other plant protection measures were taken.
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Table 8: Varieties tested in ICRISAT variety ti

Variety

NG No ICGS No
NG 8591 4
NG 8592 5
NG 8594 17
NG 8595 18
NG 8596 19
.5 8597 20
NG 8599 30
NG 8600 31
NG 8681 34
NG 8662 35
NG 8604 45
NG 8685 47
NG 8606 48
~ 3 8609 51
NG 8610 56

; 8611 372

» 8614 4989
NG 8628 625

Markham White $
Red Spanish #

$ -

Growth hab t

Spreading bunch

Erect bunc
Spreading bunch
n

Erect bunch

Spreading b ich

Erect bunc
Spreading bunch
Erect bunch
Spreading t nch
Erect bunch

Spreading bunch

Local varieties

al at Piwa.

Origin

ICRISAT breeders elite lines .

n
ICRISAT germplasm ex Bolivia
L] N ..
" ex Zimbabwe

EN

DPI, Papua New Guinea
L]
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multiplication.









Page 27

In 1lowland areas, rus (Puccinia arachidis) and
I sarinnsis late leaf spot were Jjudged economically
Gwpurcanc. In the highlands, Cercospora early leaf spot was
more important than late 1leaf spot and rust was not
¢ arved. Also in the h jhlands, symptoms of an wunidenti-

tied non-fungal 1leaf blight disease were observed. This

observation may be related to the incidence of
Leptnenhaerul ina trifolii as mentioned in the Plant Patholo-
gy ouirveVY. cewv-.-ent deficiency symptoms of nitrogen,

phosphorus and potassium were observed particularly in the
Southern Highlan 5 and it was suggested that rhizobium inno-
culeé on and fertilizer use would be beneficial.

The lack of virus diseases, even in experimental
stations, was taken as evidence that quarantine regulations
were effective in excluding seed borne virus diseases and it
was recommended that these regulations be continued.
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