SPC Library

GG

41586
Bibliothéque CPS , - w
Date ( R Classification ' ) l Serial No.
‘ 76

October 1976 Tropical Cr

RESULTS OF 1975-76 SOYA BEAN TRIALS IN CERTAIN
SOUTH PACIFIC TERRITORIES

Early in 1975, the South Pacifie Commission approached the International Soybean
Program of the University of Illinois. USA (INTSOY) to determine whether it would be
possible to conduct soybean variety trials in Pacific territories wishing to participate.

The prospects for soybean in the islands are admittedly subiect to reservations;
at the present time it has no potential as a human food. and all experiments along these
lines with non-Asian peoples have led to failure. On the assumption however. that
soybean production is geared either to industrial processing into locally used products,
or to export of locally produced seed. oil or cakes, the agronomical research findings
will give a first indication of the viability of sovbean if not as a large-scale crop. at
least on a level compatible with local economic and technical limitations.

In some territories. the sharp rise in the consumption of pig and poultry feed, the
low production of high-protein plant products. and. to an even greater degree, the policy
of curbing imports. have opened, or are about to open. new horizons for the processing
of soybean to cater for the local market.

A major agronomical advantage of sovbean is its short season thus. it can be
grown in family gardens either as a catch crop or as a forerunner t« tood crops. A further
advantage is that, being a legume, it contributes nitrogen to the soil thus improeving it for
gsubsequent crops, and leaves the ground clean. reducing the substantial amount of work
made necessary by the proliferation of weeds early in the rainv searon. Asa large-scale
crop, it could be rotated twice yearly with cereals (corns sorghum. rain-fed rice, efc.).
In short, soybean is attractive both as a soil-improving crop. and hecause of the fact that
under mechanization it calls for the same equipment as cereals. thereby reducing capital
outlay.

While sovbean trials have already been conducted (New Caledonia. Tonga. Fiji.ete),
to our knowledge only Tonga has made a thorough study of seasonalitv. The soybean,
however, is highly responsive to photoperiod (i.e. the occurrence of flowering is directly
influenced by day length): thus the date of planting is most important. and in addition a
large number of varieties must be introduced during the initial phase of trials. This
requirement was met last year when INTSOY provided us with 15 varieties.

Together with seeds INTSOY supplies the inoculum iRhizobium japonicum: required
for their inoculation. experimental directions. and an observation handbook by which the
development of the plant may be followed from planting to harvesting. Chemical assays
o the various seed varieties are of course conducted at the University of Illinois. in order
to determine protein content in particular.

This Circular gives the first results of trials in certain Pacific territories. They
vary greatly and must be interpreted with caution. as they refer to small areas cultivated
for the purpose of research. That being said. two territories at least have produced good
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and promising results: most varieties yielded over 2,000 kg/ha in New Caledonia and
French Polynesia, and some exceeded 4, 000 kg/ha.in the latter territory. At first sight
the date of planting would seem to account for these high yields, confirming the need for
great attention when fixing dates.

Here, to concludg, are the comments of the head of the French Polynesian Rural
Economy Department concerming the 1975-76 yields achieved in his territory: "As a
consequence of these encouraging results, we intend to continue the programme (variety
trials) on a larger scale. so as to assess the true technical and economic potential of
Boybean cultivation in French Polynesia. If our expectations are borne out, we would
congider local production of the raw materials required to make composite foods that
will stimulate the development of stock-raising and aquaculture'

Michel Lambert
Tropical Agriculturalist
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I. FLI

The 15 soybean varieties introduced to Fiji by INTSOY seem unsuited to the
local environment. Trials took place at Legalega. near Nadi (Viti Levu) and at Bua
(Vanua Levu).

Previous trials using varieties taken from countries on a latitude comparable
with that of Fiji yielded better results.

Fijl has however maintained its interest in the on-going programme. Trials will
be resumed once varieties compatible with local peculiarities have been found. and a local
use for soybean agreed upon.

. NEW CALEDONIA

Trials covered 15 varieties, sown in full randomized blocks. with four replicates.
Each sub-plot comprises four 5 m. rows at 60 cm. intervals.

Schedule of trials

- Date of planting: December 10. 1975
Blooming is responsive to photoperiod: it is brought on by the decrease in day length.
According to the sensitivity of individual varieties. a greater or lesser decrease is required.
In the socuthern hemisphere. the day begins to shorten on 21 December; to permit
plant growth before flowering. the best planting period would appear to be from 20 November
to 15 December,. again depending on the responsiveness of the varieties.
December 10 was chosen for planting to fit in with ground use at that time.
- Previous crop: corn
- Fertilizer: 80 phosphorus units/ha, i.e. 250 kg of superphosphate per hectare
100 potassium units/ha. i.e. 200 kg of potassium sulphate per hectare.
- Inoculation; The inoculum (Rhizgbium japonicum) was mixed with fertilizer
immediately before planting.

Harvesting

Once 95 per cent of seeds have reached maturity. pods are hand-picked and laid out
to dry in heaps; one for each sub-plot. before threshing. Maturity begins approximately
two months after flowering.

Though mechanization is possible. the use of combine harvesters with these varieties
involves loss of the first pods which occur less than 10em. from grouand level,

The resulting loss may be evaluated at 10 per cent of the harvest.

During the vegetative period, the crop was not irrigated but received 428. 2mm of
rainfall.



Results
Lodging
0} - none
Number of days Average height 1 -less th:g ;f’a
Varieties f] lanting . 2-.25105 Average yield in t/ha
anletie tr:'tr'!l(?ui‘.ring ncom 1.50to 80%
4 - almost 100 %
hlossomiesss
Colombus 33 100 1 3.08
Hampton 2664 53 65 z 278
Bossier 53 70 0 262
Calande 33 100 2 2.55
Hardee 53 75 2 2.53
Pickett 71 33 70 2 2.53
Davis 53 70 1 2.29
William 29 80 ] 2.24
Semmes 33 75 | 1.92
Jupiter 69 120 4 1.80
Forest 47 60 2 1.58 Irregular flowering
Woodworth 29 60 0 1.30
Tracy 40 60 0 1.2
Coob 40 65 0 0.99 J Very poor seed emergence:
further trial necessary for
Clark 63 40 60 0 0.43 } compatison
Conclusion

The great majority of plants did not reach a height of 1 m, indicating that planting
should occur around 1 December to enable the plant to develop, with the exception of the
Jupiter variety which should be planted during the latter half of December.

The First six varieties vielded over 2.5 t/ha. whereas a good yield in France,
under dry cultivation, would be 2.2 - 2.7 t'ha. Soybean could be grown in New Caledonia,
but good seed emergence would require irrigation at the time of planting.

III. FRENCH POLYNESIA

1 - Purpose of trials

To determine the feasibility of soybean cultivation in French Polynesia, and
define the variety or varieties best suited to local conditions.

o - Site

The trials were conducted at the Papara Experimental Station, route de la
Carriere, Tahiti. under the responsibility of M. Robert Yau (Akui).



III - Description of trials

A. Preliminary trial of six varieties in single plots, from 11/6,/1975 to 16/9/1975

1. Varieties
BERTOUA (I.R. A.T.* - Bouake Station. Ivory Coast)

PELICAN IMPROVED - id -
BOSSIER -id -
KENT - id -
JUPITER _id -
C.E.S. A -

KATLUA (University of Hawaii. Honolulu)

2. Operations

- Fertilization
Fertilizers. expressed in kg ha applied before planting.

Lo Superrple Potassium lernde

150 18 <

- Chemical weed control before planting: Trifluraline (Treflan: 2.5 kg/ha)

- Planting at 20 cm. intervals in rows 10 cm. apart (125. 000 seeds/ha)

- Inoculation of seeds with tropical inoculum No. 1 (Rhizobium japonicum)
immediately prior to planting. _

- Size of individual plots: 1 x 7 m - 28 m=.

- Single plots only

- Protective treatments: AZINPHOS-METHYL - BENOMYL +

OLIGO-ELEMENTS - fortnightly

3. Results observed

a» Climatic data

Average temperiturces tin d¥C)
Maonth Ramrall vn mm
Minimum Maximum
July 54.6 19.2 278
August 914 18.5 2ot
September 419 191 26.9
Total 1879 — -

* Institut de recherches agronomiques tropicales et des cultures vivridres



b) Harvests

Varieties Bertoua Pelican Bossier Kent Fupiter C E.S Kailua
Harvest commenced 11975 110075 [ 11975} 16:9:75 1 16/9;75§ 16,9:75] 11/9/78
Harvest ended 16:975 | 16/9:75 | 16°9'75 | 30:9:75 | 30/9/75 | 30:9/75] 16/9/75
Crop duration (in days) 97 47 97 106 106 106 97
Total weight harvested (kg per 28m plot) | 7 309 4.800 7 600 5 000 7400 6. 800 5.400
Plants harvested (%) 93.7 817 1000 | 397 100 100 100
Average vield (t*ha) 2.875 t714 1 2714 1788 | 2643 | 2428 [ 1928

c) Observations
Throughout the cycle vegetation was excellent for all varieties, and seeds
harvested were of very good quality.

4. Conclusion
On the basis of this preliminary trial. the soybean varieties tested may be
assessed as follows:

(Classification Variety (t;fl{:f{afﬁcﬁ'ﬁds. Crop duration tdays)
i Berthoua 2785 97
2 Bossier 2714 97
3 Jupiter 1,643 106
4 C.ES 2,428 106
5 Kailua 1928 97
6 Kent 1.785 106
7 Pelican 1.714 Q7

B. Trial conducted from 3/12/1975 - 12/4/1976

This trial was conducted under INTSOY's 1975 programme, for which SPC acted
as Pacific coordinator. in accordance with directions provided by the University of
Illinois (Urbana, USA).

1. Varieties tested

1= JUPITER 6 - BOSSIER 11 - CLARK 63

2= HAMPTON 2664 7 = DAVIS 12 = WOODWORTH
3 = HARDEE 8 - TRACY 13 = WILLIAMS

4 = PICKETT 71 9 - FORREST 14 = CALLAND

5 = COBB 10 - COLUMBUS 15 - SEMMES

2. QOperations
- Fertilization (during land preparation)

Fertilizer applications expressed in kg ha:



_ Chemical weed control; TRIFLURALINE prior to planting (2. 5 kg/ha of

Ulrea

Supertriple

Potassium chloride

50

125

TREFLAN).

- Inoculation - 14 kg/ha of powdered inoculum spread and buried along seed

rows immediately before planting.

- Planting - 332,000 seeds/ha at 5cm. intervals in Eows 60cm. apart.

3. Results

- Plots of four 5m. rows (area 5mx 2.4m.= 12m  .). randomized
- Four replicates.
Block layout
Block £ Block 11 Block HI Block IV

10 2 14 9

10 7 10

14 12 11

6 ! 13 15

12 13 2 3

11 4 15 8

9 15 6 2

7 3 4 12

] 3 23 4

1 12 10 14

5 8 3 7

2 7 5 1

14 9 11 6

13 11 9 5

8 6 ] 13

a) Climatic data
Average femperaturgs (in d'cy
Month Ratnfall (in mm)
Minimum Maximum
December 1975 in3.6 20.6 291
January 1976 102.8 ? 299
February 1976 101.3 (M 29.6
+ March 1976 53.8 20.5 30.3
Apnl 1976 121.5 21.1 31.3
Total 683.0 - -




Harvesting took place from 15/3 to 12/1/1976.
Only the weights harvested on half of each plot (2 out of 4 rows)

b) Soil
- Brown clay and sand soil, few stones, deep water retention.

Average characteristics

Loam
Clay
Sand
pH

NZo
P~05%0
K->0% o

Orgaric matter

0%

3%

28.9%
7.3
5.19%
1.68%0
1.37% 0
.55%80

Total harvests from half-plots of 6m2 (in 2.)

¢) Harvest results

were noted.

Varleties Block | Biock ) Block 111 Block iy Latal Average
1 2,200 1,860 3,000 880 7 940 1,985
2 1,700 400 60 3,400 5,560 1,390
3 1,540 3,200 160 40 4,940 1,235
4 1,580 2,800 1,320 3,200 8,900 2,285
5 380 1,960 1,320 1,480 5,140 1,285
6 2,200 3,200 3,200 380 8,980 2,245
7 1,220 1,540 1,720 260 4,740 1,185
8 3,200 1,180 3,000 3,400 10,780 2,695
9 3,000 2,200 2,800 1,640 9,640 2410

10 1,120 1,240 3,000 3,000 %,360 2,090
11 2,800 2,800 2,100 2,800 10,500 2,625
12 340 2,600 1,700 2,200 6,840 1,710
13 2,400 80 2,400 2, 7,280 1,820
14 2, 1,100 720 140 3,960 990
15 2,600 3,400 3,000 2,800 11,800 2,950




Dry weight harvested on 6m2 half-plots (in g.)

o , Averag «\v_erage
Varieties Block 1 Block 11 Blok 1] Block I'V oy vield
in kg/ha
1 fupiter 9937 359006 1268 1,468.3 866.875 1,445.08
2 Hampton 2664 1,393.1 1,090.7 5248 2,650.5 1,664.775 2775180
3 Hardee 1,343 3 9437 1, 4935 2,525 1,576.375 2,624 820
4 Pickett 7t [,927.6 16374 24RT 24147 20255 3,376.51
5 Cobb 2035 69.6 53 354 112.875 188.100
6 Bossier 24679 1,181.3 26541 3,090.6 2,680.425 4,468.27
7 Davis 2,695.8 3,069.5 JHRRE6 3,108.6 2940625 4,902.02
8 Tracy 1,093 1,713.8 1,181.3 1997 8 1,496 .475 249462
9  Forrest 2,695.8 2,874.6 2,702 20258 2713 452257
10 Columbus 1,034 23312 2,7537 1268 1.787.675 2,980.05
11 - Clark 63 KR 10593 141 2298 441975 736.6
12 — Woodworth 1,513 I 3849 [,Je8.2 763.1 12073 2,012.57
13 - Williams 1,779.8 19824 1,B59.1 3472 1492125 2,487.37
14 Cailand s Jpte4 2,461.2 3221 210275 3,505.28
15 - Semmes 2,R47T 3 25611 2,683.5 2,148.7 1,646.15 4,413.63

The following observations were made on Rhizobium japonicum nodule develop-

d} Formation of root nodules

ment taking all plots into account.

Nodules harvested (in kg/ha)
e | Yo et | SR
(kg/hay kg hat
1 Jupiter 110 342
7 Hampton 2664 255 496
3 Hardee 169 382
4 Pickett 7t 125 317
5 Cobb 126 362
6 Bossier 133 2le
7 Davis 138 330
8  Tracy 106 294
9  Forrest 256 SR
10 Columbus 256 342
11 Clark 63 134 397
12 Woodworth 188 427
13 - Wiliams 148 2RK
14 Calland 347 556
15 Semmes 159 239
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e) Resistance
Well-developed vegetation, no apparent damage: attacks by Adoretus sinicus
in the latter part of the cycle (insignificant)

4. Conclusion
The varieties tested may be clagsified as follows;

ST VPR -4 i i il PSS
of dried seed till flowering titl harvest nl(i‘l:\f:‘l:lgng 3 weeks later E
1 Davis 4902 40 11 200 410 704
2 Forrest 4.523 33 95 K5 205 588
3 Bossier 4,468 33 112 173 329 478
4 Semmes 4414 33 118 139 268 43.8
5 Calland 3.505 33 HiQ 151 294 79.3
6 Pickett 71 3.377 33 131 129 218 40.3
7 Columbus 2.980 33 92 155 412 73.7
8 Hampton 2775 i3 132 165 395 54.8
2664
9 Hardee 2.628 45 131 402 664 65.0
10 Tracy 2.495 a3 109 145 347 46.0
11 Williams 2487 13 g2 138 287 60.0
12 Woadwurth 2013 33 92 103 322 518
13 Jupiter 1.445 61 146 457 793 95.6

Iv. TONGA

Jupiter was planted at one-month intervals on small plots to evaluate its growth and ve
vegetative cycle in terms of day length. Results were as follows:

Growth of Jupiter sovbean variety in relation to date of planting

Bate of planting NHKTE:I;I; ??S;‘:,':m Number of days trom Plant height tin cm)
plants) rlanting ull harvesting at harvest
21/03/75 45 116 31
28/04/75 46 1185 37
B/05:7% 46 117 40
{10675 46 120 43
1060775 47 137 52
13:08,75 49 194 40
IR/OK: TR 56% no harvest
11/09.75 65* 201 87
1071075 R7* 199 79
2811 7S 6% 157 98
VRS 65* 149 75
12:01 76 53 120 68
16 02 76 43 107 30

Though flowenng commenced at this date. most lowers Fasled
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The planting season for Jupiter in Tonga is from January till July: bearing in mind
the plant's short cvele . yields are good.

Planting in late August and September led to failure to flower. and negligible or even
non-existent vields,

While planting from October through Januarv gave virtuallv the same results.
January appeared the most suitable month: sovbean planted from October to December
appears to have an unduly long cvele. Crops planted on 16/10.75. 25/11/75.10/12 ‘75
and 12/1/76 were harvested on 26/4.°76. 3¢ 1 76. 7 5 '7h and 11 5. 76, thus reaching
maturity at approximately the same time.
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