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This projeet is related to a forestry/ecology project entitled "Human
Interference in the Tropical Rainforest Ecosystem" to study the
consequences of interference in the potential productivity of the
ecosystem and to develop methods for sustained timber production,
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1. INTRODUCTICHN

1. GENERAL

From & geological point of view Suriname cen be divided into three aress:
the coastal plain where heavy clay soils predominate, the interior with
its residusl soils and an intermediate area, the Coesewijne or Zanderij
formation consisting of sandy soils. The soils of this Zanderij formation
are well drained yellow Oxiscls. The texture of the top soil renges from
send to sandy loam. The subsoil normally has a higher clay content and
varies in texture from loamy sand to sandy cley loam. The Zanderij soils
are acid snd of low fertility. Under natural conditions the majority of
them are covered with tropical rainforest.

The use of acid low fertility soils for perennial crops and pasture
production is well known. The management of these soils for the continuous
cultivetion of snnual crops still is very much sn unsolved problem and
much research is still required before appropriate mensgement systems, if
any, can be recormended. The present research project investigates the
possibilities and the limitations for mechanized ennual crop production
on the sandy loam soils of the Zanderij formation.

1.2, OBJECTIVES

The objectives of the project are

- An analysis of the chemical, physical and biological changes taking
place sbove and below ground level when the rainforest iz removed and
replaced by annual crops or grasses.

Monitoring these changes in order to assess their order of magnitude
and the extent to which they may develop into problems.

Developing principles that avoid or reduce such problems or that
eliminate their effects.

‘On the basis of the results thus obtained

Developing cropping systems and testing these on a practical seale.
Formulsting, within the framework of the Government's Policy, farming
systems that could be developed for the soils concerned.

When in 1977 the project was conceived, complete mechanization of
the cropping and famng systems to be developed was considered essential.
In Suriname, lsbour is expensive end the area concerned is very thinly
populated. This approach distinguishes the Zanderi] soils project from
related research carried out elsevhere in Latin America, such as the
Tropical Soils project in Yurimaguas, Peru and the work of CTAT in the
Llanos Orientales of Colombia. Mechanized systems were also aimed at in
the Intermediste Savemnahs of Guysna, when in 1962 a concerted organized
research effort of annual crop production commenced. However, the work
was not completed due to chenged priorities leading to more emphasis on
production.



1.3, DURATION

The project, which began in August 1977, is a continuation of earlier
meinly exploratory work by research workers of the Wageningen Agricultural
University, the Netherlends, operating from the Centre for Agricultural
Research, Suriname (CELOS), The present 3-year project period began in
January 1981. Following the Netherlends Government decision to postpone
development aid in Suriname, no third 3-year project period could be
negotiated. As a result the project was discontinued in December 1983,

The decisizin having been tsking early 1983 the field work was gradually
reduced during this year. Consequently this is the last ennual report as
regards thie project.

2. NON-RESEARCH MATTERS

2.1. SCIENTIFIC STAFF

Dr.ir, J.F. Wienk project leader; agronony

Ir. 0. Boxman soil fertility (part-time)

Ir. M.M. Brandon-Van Steym grasslends

Ir. A,P. Everaarts weed science

Ir. W.E. Fung Kon Sang agronomy

Ir. D, Goense agricultural engineering

Ir. K.E, Neering crop protection

Ir. R.L.H. Poels soil physics, soil protection and

agrohydrology (part-time)

The project's activities being terminated as per 31 December, most
research workers seconded to the project by the Agricultural University,
Wageningen, The Netherlands, had left the country by the end of the year,
Ir. M.M. Brandon-Van Steyn from the University of Suriname, regumed other
duties within this orgenization,

Ir. W.E. Fung Kon Sang was transferred to the Ministry of Agriculture.

2.2, STUDENTS

The following post-graduate students from the Wageningen Agricultural
University and the University of Suriname participated in the research:

8.Th. Carilho® soil chemistry and soil physics
R.F. Catalan® soil physics

S. van Donké& agricultural engineering

A.D. de Jong a weed science '

J.C. ven Meggelen weed science

M.J. ven der Straaten weed science

J. Vierhout? soil physics

E. Vrancken® weed science

F. Vrancken-Jahae® weed scilence

® Left during the year



2,3. VISITORS

Mr., R.W. Kijlstra, director of the department of extemal relations of
the Wageningen Agricultural University, visited the project from 21-28
Jenusry. Other visitors this year included Ir. H. Lardinois from the
technical assistance programme Suriname-Belgium, Ir. C.B. Houtman,
agricultural attachee, and Mr. A.E. Roelofsen, both from the Netherlands
Erbagsy, Paramaribo, and Ir. B. van Helden, agriculturel advisor to the
Delegation of the Commission of the European Commmities in Guyana.

2.k, FOREIGN TRAVEL

In July, Ir. K.E. Neering attented the Annusl Meeting of the Americen
Peanut Research and Education Society held at Charlotte, North Carolina,
USA, where he presented two papers. Ir. W.E. Fung Kon Sang attented this
year's Annual Meeting of the Caribbesn Food Crops Society held in
Septenber in Puerto Rico. In July Dr, J.F. Wienk travelled to Sentiago,
Dominican Republic, where he vigited a research project of the Wageningen
Agricultural University to evaluate the field experiments and to advise
on & possible continuation of the project and expension of Wegeningen's
activities after 198k,

2.5. COOFERATION WITH SURINAME AUTHORITIES

As in previous years the assistance from end cooperation with Covernmental
and other institutes continued. The Centre for Agricultural Research
(CELOS), the project headquarters, provided technical, lsboratory and
edministrative assistance. The Soil Survey Department’s atomic sbsorption
spectrophotometer installed at CELOS continued to be used for soil and
plant analytieal work, end the cooperation with the Foundation of
Experimental Farms (STIPRIS) providing facilities and experimental fields
at their Coebiti farm, was maintained. With the Agricultural Experiment
Station and the Soil Survey Department s work relation was maintained at
the level of individual research workers.

2.6, INFRASTRUCTURE

Field work was continued at both research locations, i.e., Kabo and
Coebiti. Housing facilities for the field staff at Coebiti were improved
by renting a larger house.

The number of vehicles used for transportation of personnel and
goods between the farms snd CELOS remained wnaltered. CELOS provided
sdditional transport facilities whenever necessary.

Apart from a small motor-driven hand-fed groundnut thresher no
equipment was purchased. A 15-years-old MF 165 tractor from CELOS was
stationed at Coebiti in order to become less dependent on STIPRIS
machinery.



3. RECORD OF RESEARCH

In view of the decision to discontinue the project at the end of 1983,
the field work wes gradually reduced. With the exception of grassland
and weed research no experiments were carried out after this year's long
rainy seasscn. Contrary to previous years most work was done at Coebiti
experimental farm.

In the field of food crops only soybean received attention. In the
short rainy season 1982-'83 a date-of-planting experiment was started,
but only seven plantings could be made before the trial was discontinued. .

The observat:.ons on product:.on end nutrient removal of Glirteidia .
sepium vere continued; two more cuts were tsken this year.

The comparative yield experiment with four grasses on three soil
types, vhich wes started last yeer, was continued in 1983. In eddition,

e nitrogen x potasgsium fertilizer experiment was started with three
gresses, This work is intended to be continued.

One more cycle was grown in the experiment at Kebo studying the
effect of lime on soil pH and aluminium toxicity, and in the nitrogen x
potessium x magnesium fertilizer trial at Coebiti., In the first experiment
groummdnut was the test crop, in the second sorghum and growmdnut were
planted. At the onset of the short rainy season a liming experiment was
started at Coebiti at the site of the former lmmg-term tillage trial
where the soil had been used continuously since 1973. Unfortumately, ..
because of too early a start of the long rainy season only one crop could
be raised.

One more cycle was grown in the long-term tillage experiment at Kabo.
in the trial at Coebiti studylng the influence of different frequencies
of no-tillege in a cropping sequence, and in the subsoﬂmg experiment at
Ksbo, The last experiment now also included supplementary irrigation as
e variable,

The pests and diseases research focussed on the chemiceal control of
leafspot diseases and rust in groundnut. In addition, some attention was
paid to the effects of leafspot disesse and thrips on the production of
mmgbean.

The weed resesarch was continued throughout the year and included the
inventory of weeds and westeland plants occuring st Kabo and Coebiti, the
identification of weed seedlings, experimenta on competition, and a study :
of factors influencing the ocrurrence of weeds. Furthermore experiments
were carried out compa.ring the relative growth rates of individual test
¢rop and weed plants growing up without competition. This work will de
continued wntil mid 1984,

One more crop was grcwn ‘in the supplementary irrigation experiment
at Coebiti.

At Coebiti experiments were carried out studying the effect of post-
poning the harvest on production losses in growndnut and soybean.
Mechanization research further included a study of the fluctuation of
grain moisture content of a nurber of annual crops and the harvesting of
cessava.



3.1. CROPS

+ 3.1.1, Food crops
In view of the decision to end the project, little research was done on

. food crops. Only & date-of-planting experiment with soybean that had been
started late 1982 was continued during the year under review.

Soybean; date-of-planting effects .

In the short rainy season 1982-'83 a date-of-planting experiment had been
started with soybeen cv. Jupiter. The first planting was made in November
1982, Planting was continued in 1983 until August. Prior to each planting
soil samples were tsaken, the results of which were pH KCl: 4.0-4,8; CEC:
3.12-4,42 meq/100 g3 Ca: 0.85-1.90 meq/100 g; end P-Bray 3.2-15.9 ppm.
The objective of this experiment was to study the influence of climatic
conditions on yield, plant height, days to flowering, days to meturity
end seed quality. Under Suriname conditions soil temperature is not
considered a critical factor. Daylength varies between 12 hours and 2k
minutes in Jwne and 11 hours and 48 minutes in December, but since the
cultiver Jupiter is day-neutral, little effect is expected from this
variation. Under our conditions the most critical factor deciding plenting
date most likely is soil moisture.

Originally it was planned to plant at two-week intervals whenever
-80il moisture content was not too low for seed germination or too high
- hampering mechenized planting. So the plant:.ng dates reflect workability
for soil preparation and plenting, which is predomnantly determined by .
soil moisture.

Table 1. Soybean cv. Jupiter, Date-of—plantmg effects on yleld and
other charactenstlcs.

Planting . C e . Seed Plant - Seed® 1000-grain
No.  adate " Flowering Maturity yield height quality . weight

w—== DAP --—- kg/ha  com 4 g

1 23 Nov.'8 : kLt . 113 1604 52 75-90 180

2 28 Dec,'82 - L2 destroyed by cattle

3 18 Jan,'83 o 112 1293 52, <25 -

4 13 Apr,'83 L3 1A% 991 38 95 100 182

5 22 June'83 Lk 105 1285 56 50-75 131

6 15 July'83 42 109 577 51 25-50 106

7 03 Aug.'83 lost due to heavy rainfall

& Expressed as percentage seed with visually good appearance.
b Excessive rainfall msy have caused broken-off stem tips.
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Teble 2. Soybean cv. Jupiter. Seed yields snd rainfall recorded in
date-of-planting experiment.

Rainfall Seed
No. pre-flowering post-flowering total yield
—— mm kg/ha
1 199.8 343.8 543.6 1604
3 49,2 684,8 83h4,0 1293
i 638.7 L31.7 1070.4 991
5 94,9 136.1 331.0 1285
6 179.8 85.3 265.1 577
T 133.7 112.7 246.4 -

The number of dasys to flowering apparently is unaffected by the
smount of rainfall (Tables 1 and 2}. On the other hand, ripening mey
have been hastened somewhat by drought, specially where this occurred
during podfilling, resulting in & shorter growing period. Plant height
eppeared fairly constant except for one planting date. The yield varied
considerably as did the total amount of rainfall but the two do not
alweys appear to be correlated (Table 2). Much seems to depend on rsain-
fall distribution. Drought during the podfilling stage normally is
detrimental to yield as is prolonged rainy weather when the crop is
mature or nearly so. Such weather enhances seed infection with fungi and
bacteria giving rise to seed rot and seed deterioration.

The number of plantings made so far is still too small to conclude
enything &s to any correlation between rainfall or rainfall distribution
and yield. - WEF

3.1.2. Crops for mulch production

Glirieidia sepium

This year the plants were cut back in February and August. The weather
during the 29-week period between these two cuts was characterized by an
adequate amount of evenly distributed rainfall so that the plants had
retained nearly all their foliage. This may explain the relatively high
rate of dry matter production recorded over this period (Table 3).

Like in cuts 6 and 7 the cut materisl was not returned to the plants.
So far this hes not resulted in marked growth retardation nor have any
mineral deficiencies become apparent. The age and the leaf:stem ratio of
the cut material varying from cut to cut, mineral contents are difficult
to compare. They nevertheless do not yet suggest soil depletion. The
quantity of nutrients removed (Table 4) over the last four cuts is far
in excess of the amount applied at planting. The site has never been
used for annual crops, which is confirmed by soil analysis showing very
low P figures. On the other hand Ca and pH were higher than can be
expected on a non-cropped soil. The site being next to & farm road, lime
may have been spilled when preparing adjacent areas for annual crops.
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Table 3. Glirieidia sepiwm. Dry weight production and nitrogen yields
for the cuts 3 to 9.

Date of Dry weight
Cut no. cutting production Nitrogen yield

tons/ha kg/he/day kg/ha kg/ton d.w.

3 27 Feb.'79 3.6 6.4 68 18,9
4 22 Feb, '8 3,8 18.2 69 18.2
5 2L Sep.'80 12.0 55.9 226 18.8
62 24 Mar, '81 8.6 47.6 166 19.3
7 19 Apr.'82 21.L 54.6 298 13.9
8 03 Feb.'83 15.5 53.5 179 11.5
9 25 Aug.'83 15.2 TH. T 173 1.4

& cuts 6 through 9 cut material not returned.

Teble 4. Gliricidia sepiwn. Nutrient removal by the last four cuts.

Date of Days since Nutrients
Cut no. cutting previous cut P K Ca Mg
------- kg/ha —weee——-
6 24 Mar,'81 181 10 53 L 45
7 19 Apr..82 391 37 133 124 27
8 03 Feb.'83 290 11 55 67 17
9 25 Aug.'83 203 9 59 89 29

The results cbtained over the last four years show: that Glirieidia
is & suitable crop for mulch production. A system of slley cropping,
growing snnual crops between rows of Glirieidia, regularly cutting back
the latter to mulch tnd fertilize the inter-row space, seems worthwhile
to be tested and evaluated, - JFW

3.2, GRASSLAND

3.2.1. Yields of trooical rrasses on acid infertile soils

The field experiment started et Coebiti Experimental Farm in 1982 and
comparing the producticn of the four grasses Bmcghwma 8p. 299498,
Brachiaria decumbens, Andronogon gayanus end Pantoum maximum cv. Gatton
on three soil types, was continued. For details see Annuel Report 1982.



- 12 -

Tons /ha

8CL

> s
==
Brachiaria sp. 299498 8

- ’//,ﬁ="‘. . SL
2 . . ¢9/

) 0O ..._..-—""/
-
. _,,—f"./ ’ o
o
T T 7 ¥ T ¥ 3 T T T T T
J ¥ M A M J J A S 0 i) D
Tcns /ha
ol SCL .®
. "#,o’///'o
- - Brachiaria decuwnbens «—" 0,4~”
. ‘ i ) 0’—’_0—-""
16 - ./ 5L
p—=0
A .
8 " ’ /9 .—-'-".-_—./
/8/ P—h 8
- 8-/. ./
.w—-.f -
T T T T H T T T Y T T 1 T

Fig. t. Cumulative dry matter production of Brachigria sp. 299498 and
B. decumbens on three soil types at Coebiti Experimentsl Farm.
5€L = sandy clay loam; SL = sandy loam; § = sand.
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This year the grasses weic cut nine times. For all four grasses
production was lowest on the sandy soil (Figs. 1 and 2). Seasonal
variation was large: lowest yields were recorded in October and November,
i.e., at the end of the long dry season. Starting with extremely high
yields in January, the production of Brachiaria sp. 299498 on the loamy
soils graduslly decreased, resulting towards the end of the year in small
yield differences between soil types. The yields of Brachiaria decurbens
fluctuated throughout the year; they never exceeded the equivalent of
5 tons/ha.

Andropogon gayanus appears to have estsblished quite well and clearly
showed its known ability to withstand drought. Like Brachiaria sp. 299498,
Panicum yielded highest in January, with yields dropping considersbly
thereafter.

Table 5. N en P content of four grasses on three soil types. Average

of 5 cuts.

scr] SL s

Grass species N P N P R P
e L -

Andropogon gayarnus 1.53 0.21 1.50 0.18 .15 0.20
Panicum maxtmm cv. Gatton 1. 86 0.23 1.89 0.18 1.15 0.26
Brachiaria sp. 299498 .88  0.23 1.95 0.17 1,2k 0,23
Brachiaria decumbens 1.48 0.23 1.56 0.20 1.12 0.26

! SCL = Sandy Clay Loam; SL = Sandy Loam; S = Sand.

Nitrogen content of the grasses grown on the loamy soils was higher
then on the send (Tsble 5). Assuming a requirement of 1.8 percent N for
quality fodder, only Pamfcum and Brachiaria sp. 299498 on the loamy soils
appear to meet this criterion. As far sz phosphorus is concerned, the
requirement of 0.2 percent P is met by the four grasses on all three soil
types. ~ MMB

3.2.2. The influence of nitrogen and potassium fertilizer on the performance
of three gragses

The use of fertilizers on pastures grown on the acid loamy scils of the
Zanderij formstion is one way of improving pasture growth both
quantitatively snd qualitatively. The effect of different levels of nitrogen
and potassium on dry matter production of Brachiaria sp. 299498, Panicum
maximom cv. Gatton and Cynodon plectostachyus is being studied in a
preliminary field experiment that was started at the experimental farm
Coebiti in March 1983. The experiment being laid out in a previous
established screening trial only eight plots are availsble per grass
species. The grasses were cut every six weeks. Nitrogen and potassium
fertilizers were applied, in two equally split applications, according to
Table 6, .
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Fig. 3. DbDry matter'product§op of three grasses as affected by nitropgen
and potassium fertilization. Total dry weights of six cuttings.
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During 1983 the grasses were cut six times. Figure 3 illustrates the
responses of the three grasses to the different fertilizer levels. The
dry matter yields are the totals of the six cuttings.

Teble 6. Treatment combinations end levels of fertilizer application.

Amounts
Treatment combinations level N K

kg/ha per year

nk, 1 15 12
nzk, 2 45 38
n3ka 3 90 15

n.k k
n 2

1
2.2
273

-t
s o B

k

Brachiaria snd Cynodon responded markedly to nitrogen irrespective
the potassium level, whereas Pantcum maximum only responded at the higher
potassium levels. All three grasses responded to potassium irrespective
the nitrogen level, but the response of Cynodon was most marked. The
observed responses were mostly due to differences in dry matter yield at
the first and second cutting. In later cuttings yields dropped markedly,
most likely because of reduced rainfall {Teble T) and hardly any fertilizer
effect was observed. During the dry season broad-leaved weeds entered the
Cynodon plots by the end of the year covering the plots with the n k1 and
n k1 treatments completely. The results so far suggest that proper
ftzertiliza.tion could be beneficial and that the interval between cuttings
during the dry season should be extended. - MB

Table 7. Total amount of rainfall recorded between cuttings.

Interval Season Rainfall
. mm

26 March - 10 May 1rs’ 593
11 May - 21 June LRS L85
22 June «~ 09 Aug, LLRES 225
10 Aug, = 20 Sept. LDS 106
03 Nov. - 14 Deec. SRS 189
! LRS = Long Rainy Season

LLRS = Late Long Rainy Season

LD8 = Long Dry Season

SRS = Short Rainy Season
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3.3. FERTILIZER USE .

3.3.1, Liming in relation to optimum pH and Al td:o'.city

Eerlier research st Coebiti has demonstrated a clear relationship between
pH and percentage aluminium of the ECEC. Above pH-KCl 4.7 no exchangeable
aluminium is left in the soil solution. However, the question arises
whether it is at all necessary to lime until this pH is reached or whether
& lower value is acceptable assuming that a certein percentage of
eluminium is not harmful to most crops.-

In the short rainy season 1979-'80 a replicated field experiment was
started at Kebo cowparing six liming rates ranging from 0 to 7.5 tons/ha.
During the first seasons, attempts to establish a series of distinct pH
levels by repeated liming had feiled for various reasons, the heterogeneity
of the soil shortly after clearing being the most troublesome one. Yet the
experiment was not sbandcned es it could not be denied that on the trisl
site a series of widely varying pH, Ca and Al levels was at our disposal.
Consequently, at the end of 1982 after half a year of fallow, the field
was planted again this time to study the effects of pH, soil Ca levels
and the application of gypsum (at the rate of 300 kg/ha L WAP) on the
production of groundnut both quentitatively and qualitatively.

The growndnut developed reasonsably well considering the problems
encountered with previous crops on this particulaer site. Since soil
preparation had not been optimal repeated weeding was necessary., Because
of kudzu remsins from the fallow period and an esrly weed development
that considerebly reduced the number of groundnut plants, the results of
two plots had to be discarded. The experiment was harvested 100 DAP when
the crop was still healthy and green. As & result of a relatively dry
growing season in corbination with a prolonged spraying programme the
gromdnut had remained virtually free from rust and leafspot disesses so
that delaying its harvest almost certainly would have meant higher yields.
As with the previous crop (see Annual Report for 1982) the results are
presented by grouping the yields according to the corresponding pH clesses
established by soil analys’s at plenting (Tsble 8).

Apart from the high yields recorded in the 3 plots with pH 4.8-4,9,
the maintainance of which requires enormous amounts of lime, yields A
appeared to be highest around pH h.lL. At lower pH levels both yield and
pod quality rapidly decreesed, specially if no gypsum was spplied, '
indicating Ca deficiency in the soil at levels below 1 meq/100 g. Above
pH L. % yields also decreased but much less, with the gypsum application
still increasing the yields by several hundreds of kg/ha without
influencing quality. This yield increase may have to be attributed to the
sulphate in the gypsum.

Over e period of about one year prior to planting, pi on the most
acid plots, i.e., pH below 4.3 had incressed by 0.1, whereas on the plots
with pH 4,3-L4.6, 4,7-4.8 and 4.9-5.1 a decrease was recorded of 0.1; 0.2
and 0.3 respectively. Small part of these changes probebly has to be
attributed to soil movement between the plots during norma]l tillage

operations. .
Following the groundnut harvest the experiment was discontinued. - 0B
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Table 8. Groundnut cv. Matjan. Production and quality as influenced
by soil pH, soil Ca level and the application of gypsum.
Short rainy season 1982-'83, Kabo.

Percentage
. good? pods Yields of good” pods

pH meq Ca No. of Zypsum gypsum
KC1 per 100 g observations - + - + increase

A % kg/haPuemmman
k.0 0.40 1 6L4.8 87.6 557 2611 2054
k.1 0.48 2 65.9 80.9 1405 2747 1342
L.2 0.6k L 78.6 83.4 2250 3138 912
4,3 1,01 3 86.8 83.7 2781 2842 61
L4 1.10 6 89,0 90.7 3514 3777 263
4.5 1.38 4 88.2 90,7 3034 3369 335
4.6 1.47 5 90.7 89.5 3095 3336 241
4.7 1.70 1 87.4 94.0 2417 3094 677
L.8 2.02 2 89.4 93.5 3508 3548 ko
4.9 2.06 1 gL, L o4, 8 4291 4231 -60

® Pods filled with sound mature kernels.

12 percent moisture content.

3.3.2. The influence of N, K and Mg applications on the performance
of annual crops

The various previous experiments studying the influence of nitrogen,
potassium or magnesium on crop performance mostly included two application
levels only or the nutrients were applied as fertilizer packages in which
the individual nutrients were not varied independently. In the present
factorial experiment nitrogen, potessium and magnesium are studied, each
at three levels, the amounts being chosen around the currently recommended
rates.

In the year under review only the experiment at Coebiti was continued.
In this bth cycle, grown during the short rainy season 1982-'83, sorghum
and groundnut were planted, each one on 2 replications. Unfortunately,
because of cattle that had broken out of their paddocks, various sorghum
plots were badly damaged during the first half of the growing season,
reducing the relisbility of the results (Table 9}, Little effect was found
of the different nutrient levels in the goil and the amounts applied on
the yield. K and Mg eppeared not to have limited yields, whereas less than
60 kg N/ha could have been applied.

The growmdnut, which wes hardly touched by the cattle, showed the
usual vigorous growth. Yields (Teble 10) were barely affected by the
levels of fertilization or by the Mg levels of 0.15; 0.23 and 0.27 meq/
100 g established in the soil following applications to previous crops.
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Teble 9. Sorghum cv. Martin. The effect of N, K and Mg applications
on grein yield. Short rainy season 1982-'83, Coebiti.

Application level Kg N/ha
K Mg 60 100 140 Ave Ave
- kg/ha
0 0 3935 3662° 3763° 3787
30 3761a 380k, h061a 3875 3922
60 " k470 k107 373L L0k =
ko 0 3857, 3564 % 385 3755
30 3965 k206 hak 4139 3963
60 L3k6 3843 3793 3994
80 0 %15 07T, k060> bogk i
S 30 4122 5151 38142 5029 3986
60 3950 3k23 4161 38Ls5
Average over total 4os8 3871 3942 3957
Average over K levels .
0 ~Loss. . 3858 3853 3922
40 - hose 3871 3062 3963
80 - hog2 - 388k ko12 . 986
Averege over Mg levels .
0 3969 3768 3889 3875
30 3949 Losk Lok Lo 15
60 4255 3791 3896 3981

8 Results of one of the two replications discarded.
b Results of one of the two replications very wnrelisble.
N.B. Yields at 12 percent moisture content.

The standard aspplication of 40 kg Mg/ha most probably waes too high for the
gromndnut crop to reect to differences in Mg supply in the soil. Moreover,
the K and Mg levels in the soil (Tsble 11) were still rather high compared
with our standards, even in the plots where the application has always been
lowest.

At the onset of the long reiny season, heavy rains within one day
after soil preperation made the field inaccessible, a situstion that remained
unchenged until the end of May, when it was too late for meize, the crop
that had been planned for this growing season. With a view to the termination
of the project at the end of 1983 the experiment was discontinued.
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Table 10. Groundnut cv. Matjen., The effect of N, K and Mg applications
on yield. Short rainy season 1982-'83. Coebiti.

Application level kg N/ha
K Mg 0 20 ho Ave Ave
- ke;/haa
30 Iy 3075 3533 3048 3219
40 2852 2820 3726 3133 3163
Lo 3309 3416 2685 3137
60 Lo 3330 3116 3367 3271
Lo 330k 3104 3484 3297 3297
Lo 3438 3272 3261 337k
90 Lo 3775 3303 3139 3392
Lo 3kk2 3587 3389 3473 3371
Lo 3114 3324 3309 347
Average over total 3289 3275 3268 3277
Average over K levels
30 3079 3256 3153 3163
60 3357 3164 3371 3297
90 3430 3405 3279 3371
Average over Mg levels (in the soil)
Mg1 3380 3317 3185 3294
M32 3199 3170 3533 3301
Mgy 3287 3337 3085 3236

& 12 percent moisture content.

In the broad guard strips of the groundnut experiment agein 9 extra
plots (see Annual Report for 1982) were established to study the effect
of gypsum applied at flowering on yield and podfilling. In this soil, now
at pH 4.4 and with 1.40 meq Ca/100 g, again no effect was found. - OB
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Table 11. Soil K and Mg contents at planting as influenced by the level
of fertilizer application to previous crops. Averages of
2 replications.

Soil under sorghum Soil under groundnut
Mg level Mg level
K level 1 2 3 Ave 1 2 3 Ave
- meq/ 100 g —- -
POTASSTIUM:
1 0.08 0.06 0.08 0.07 0.06 0.09 0.07 0.07
el 0.09 0.09 0.09 0.09 0.08 0.10 0.07 0.08
3 0. 10 0.09 0.10 g.10 0.10 0.09 0.1  0.10

Average 0.09 0.08 0.09 0.09 0.08 0.09 0.08 0.08

MAGNESTUM:
1 0.15 0.19 0.21 0.18 0.1k 0.23 0.29 0.22
2 0.15 0,16 0.25 0.19 0.15 0.24% 0.25 0.20
3 0.19 0.18 0.22 0.20 0.16 0.21 0.28 0.22

Average 0.16 0.18 0.23 0.19 0.15 0.23 0.27 0.21

3.3.3. The effect of liming sandy loams continuously used for annual
crop production

Earlier experiments have indicated that on recently cleared soils,

following an initial application of 2-~5 tons of lime, 1 ton of agriculturel
lime applied annually most probably will be adequate to maintein soil

" acidity at a level vhere reasonsble yields are attainable for most of the

crop tested in the project. However, this quantity of 1 ton has never been

the subject of research, not even on soils which have been used for ammual

crops Over many Years. Mea.nwh:.le it has algso become clear that the effect

of coarse liming materials compared unfavoursbly probably because the

amounts spplied were too low to produce and maintain reasonsble pH levels

and because ploughing immediately after broadcasting brought the lime too

deep into the soil to be of much use for the first crop. In view of the

" asbove an experiment was initiated on one of the most intensively cropped

fields at Coebiti, comparing the following liming treatments:

1. no lime;

2. 1 ton dolocal/ha {fine dolomitic lime);

3. 2 tons dolocal/ha; . . .
. 1 ton dolocal + L tons Curaphos/ha (P-containing limestone from Curacao);

. 1 ton dolocal + 6 tons shell grit (coastal deposit of broken shells);
. 1 ton dolocal + 12 tons shell grit.

(AR, B
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The liming materials were broadcast and thoroughly mixed with the soil,
using a disc-harrow prior to ploughing. The experiment was laid out in

a field which had been used for & long-term tillage trial, and comprised
six replications, Three replications were located where the soil had
always been ploughed before planting and three replications were situated
where the soil had slways been shallowly tilled, using a rotovator. More-
over, one replication in each group of 3 was located on the site of an
0ld windrow formed during clearing and burnt soon afterwards,

The first crop plented in this experiment was mungbean which was
chosen because of its short growing cycle and the little time left in the
growing season., Fertilizer was applied at the rates of 20 kg N, 10 kg P,
L0 xg K and Y0 kg Mg per hectare. Mg was applied only on the check plots,
where no dolocal was used. The basal P applicetion was kept low because
repeated fertilization in the past had greatly increassed the amownt of

easily available P in the soil {average P-Bray sbove 30 ppm).

Immediately after planting the weather was rather dry: only 28 mm of
rain were recorded during the first four and a half weeks after planting.
Many seedlings emerged with scorched primary leaf tips and margins.
Sometimes even the cotyledons were affected., The cause of this disorder
was not established but is thought to be due to lack of soil moisture in
corbination with the use of the pre-emergence herbicide alachlor (4.5
litres lasso/ha) and/or the insecticide carbofuran (25 kg Furadan/ha
applied with the seed). It seemed to be related to the method of soil
preparation as used in the long-term tillage experiment, In the 3
replications on the hitherto ploughed fields many plants died, but the
damage was much less in the 3 replications where in the past shallow soil
tillage had been practlsed. In an adjacent experlment with mumngbean

- planted on soil which in the past had been submitted to a no~tillage
treatment, the symptoms were sbsent. No explanation can be provided for
“these differences. The problem disappesred when the rains eventually broke
" through. Further development was good, specislly in the replications on
the former windrow site, where plants resched a helght of 60 cm and where
even some lodging occurred.

The effect of liming was evident in the soil samples collected before
and % months efter liming (Teble 12). Liming with 1 ton of dolocal had a
very small effect where the soil appeared to be rather acid at the start
of the experiment. With 2 tons of dolocal or with 1 ton dolocal plus 4 or
6 tons of coarse liming material (treatments U and 5) more accepteble
increases were obtained. The increases from 12 tons of shell grit are
considered suspiciously high. Later snalyses will have to confirm this,
and provide indications as to further changes in pH,

The mungbean yields {Table 12} were not much influenced by the liming
treatments. The overasll production level was reasonsble, even in the -
replications where the early death of many plants was expected to reduce
yields considersbly. The more vigorous growth in the replications that

were not affected by drought during the first month after plenting did
not result in a much higher seed yield.
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Teble 12. Mungbean cv. Katjeng idjoe. Yields end soil properties as
affected by liming treatments and tillege hlstory. Short
rainy season 1982-'83, Coebiti. ‘

b 4 months

Yield Before liming after 11m1ng

tillage history® PH- pH- ]

Treatment”™ ploughed rotovated Ave KC1 Ca KC1 Ca

Y meq/100g  meq/100 g

i 861 ' 933 89T L.t 1,01 L1 1.02

2 923 1088 1006 4.1 0.99 4.2 1,22

3 928 831 875 k.0 1.10 .k 1.55

b 959 875 917 k.1 1.03 4.3 1.57

5 925 - 984 955  L.1 0,89 .k 1.54

6 950 1050 1000 b1 1.09 5.0 2.33
Aversge 924 960 gk2

® See text.
12 percent moisture content.
¢ Soil preparation in preceeding years.

The large plot size, i.e., 7.5 x 8.5 m, made some additional research
possible. On 18 of the 36 plots, fritted trace elements (FTE; 25 kg/ha)
were broedeast on half of each plot before scil preparation., On half of
each of the remaining 18 plots the equivelent of 15 kg P/ha wes applied
sbove the basal phosphate application. FIE increased the average yield
with 132 kg/ha (Table 13), with a negative effect on only 4 out of .18
plots. The average effect of the extra phosphate was smsll and negative,
which is not surprising given the high P contents in the soil., These.
effects on yield were not accompanied by growth differences.

Table 13. Mungbean ¢v. Katjang idjoe. Yields as influenced by fritted
trace elements (FIE; 25 kg/ha) and extra phosphate {15 kg P/ha)
epplication. Short rainy season 1982-'83, Coebiti.

FTE P
_ Treatment® - + increase - + increase
- ‘ kg/ha bem-
1 866 993 . 127 801 50 -51
2 863 1070 207 9L 891 -50
3 882 875 =7 88k 861 -23
Hh 829 10L2 213 792 833 L1
S 790 983 193 927 966 39
6 903 962 59 1038 883 ~155
a See text. -

12 percent moisture content.
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The early onset of the long rainy season and the heavy rainfall
interfered such with soil preparation that this cropping season had to be
skipped. With a view to the project's outlocks the experiment was not
continued. -~ OB

3.4, SOTIL TILLAGE

" 3.4.1, long-term tillage effects

This year one more and last c¢rop was grown in the long-term tillage

experiment that was started at Kabo in 1980, The trial compared four

tillage treatments:

(1) Ploughing with a disc plough to a depth of 25 cm followed by
harrowing.

(2) Chisel ploughing to a depth of 25 cm followed by harrowing.

{3) Two passes with e disc harrow to & depth of 15 cm.

(L) No-tillage.

All field operations in this experiment were mechanized using
machinery based on a 55-kW tractor. A small commercial combine was used
for harvesting.

Tsble 14. Long-term tillage experiment at Kabo 1980-1383. Effects on

crop yields.
Tillage treatment

Planting chisel disc no-

Crop date ploughing ploughing harrowing tillage
— kg/ha®

Sorghum Nov. 1980 1880 1873 1525 116
Meize Apr. 1981 2399 2383 2031 2008
Soybean Nov. 1981 2035 1989 1997 2319
Maize Dec. 1982 3887 3889 3105 2878
Sorghum June 1983 1526 1342 10k1 8ok

& 12 percent moisture content.

No-tillage resulted in the lowest yield in four out of the five
cycles of this experiment (Tsble 1k). In the third cycle - with soybean -
westher conditions at and shortly after planting were very dry. The much
better germination with no-tillage and the resulting higher plant
population are responsible for the highest yield then obtained.

Disc ploughing and chisel ploughing gave the highest yield in four
of the five cropping cycles, with only a marked positive difference for
disc ploughing in the fifth cycle when sorghum was grown and very dry
conditions prevailed during the second half of the growing season. It can
be concluded that generally yields have been highest for the tillage
practice that gave most soil disturbance.
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Teble 15. Long-term tillage experiment at Ksbo 1983, Effects on bulk
density and penetrometer resistance.

Tillage treatment

. chisel disc

Depth ploughing ploughing harrowing no-tillage

em
A. Bulk density g/cm3

2- T 1-33 1017 1-30 1.33
10-15 1.52 1.51 1.65 1.52
20=25 1.79 .77 1.75 1.83
B. Penetrometer = =  —=we= N/cm3

registance

5 160 120 110 230

15 190 170 300 2Lo
25 340 330 370 310

Soil physical properties as measured in February 1983 did not show
marked differences between tillage trestments (Table 15). Bulk densities
were generally high, indicating severe soil compaction. - DG

3.L4.2. Prequency of no-tillage in a cropping system

A cropp1ng system in which continuous no-tillage is practised leads to
serious yield reductions when compared with a conventional tillage system
of ploughing. In continuously no-tillage fields soil compaction and a
poor phosphate and calcium distribution through the soil profile are
observed. . .

In 1980 a study was started to investigate whether a tillage system
alternating no-tillage with ploughing can avoid these effects, The tillage
systems tested are!

(1) Continuous no-tillage;

(2) No-tillage slternated with ploughing;
U)Womﬂﬂh@cmksmnwwbymw@m&
(4) Continucus ploughing.

Two more cycles were grown in the year under review, From the results
obtained so far (Fig. U) it appears that in four of the six cropping
cycles ploughing resulted in higher ylelds than no-tillage, irrespective
of the tillage treatment in the previous cycle. Yields with no-tillage
were markedly higher than with ploughing only in the second cycle, whereas
in the sixth cycle the difference was small. Both cases concerned maize
plented in the long rainy season. Soil tillage end planting had to be done

under favourable, wet conditions.
From the fourth cycle onwards continuous no-tillage resulted in lower

yields than no-tillage alternated with ploughing.
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The results of this experiment suggest that in a cropping system
with two crops per year, ploughing in the short reiny season if conditions
are dry, and no-tillsge in the long reiny season if conditions are wet
will be a good policy. - DG

3.4.3. Subsoiling

The subsoiling experiment at Kasbo that was started in 1980 was continued
in the year under review with maize as test crop planted in the short
roiny season 1982-'83. The subsoiling was done in October 1982 wnder very
dry conditions and much tractor power was required. Working depth was
between 35 and 40 cm. Ploughing and harrowing were delayed until the end
of November because of drought. The maize was planted in the first week
of Decerber,

In this fourth cycle of this experiment supplementary irrigation was
included as an extra variasble. The trial was of a split-plot design with
supplementary irrigation as main factor and subsoiling as split factor.
Sub-plot size was 500 m°. The experiment wes replicated 8 times. During
the growing period root observations end soil physical analyses were
carried out.

Table 16. Maize yields as affected by subsoiling and supplementary
irrigation. Short rainy season 1982-'83, Kabo.

With supplementary

irrigation Rainfed
SN ¥ ¥} P S ———
With subsoiling 5734 4850
Without subsoiling 5383 L887

& 12 percent poisture content.

Supplementary irrigation water wes applied between 26 January and
20 February 1983; the total amount of water was 91 mm. Outside this
period rainfall was adequate for normal crop growth. The maa.ze was combine
harvested 111 DAP. Irrigation had a strong effect on the yield: the
average increase amounted to 690 kg/ha (Table 16). With an increase of
157 kg/ha the effect of subsoiling was moderate. There was a strong
interaction of supplementary irrigation and subsoiling: subsoiling hed a

positive effect only on the irrigated plots. - RLP
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Fig. 5. Groundnut cv. Matjan. Effect of fungicides on number of
leafspot affected leaves.
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~ Fig. 6. CGroundnut ¢v. Matjan. Effect of fungicides on rust developmer:t-
, 0 = no rust; 9 = very heavy rust infection.
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3.5. PESTS AND DISEASES

3.5.1. Groumdnut disesses

In a fungicide experiment carried out during the long rainy season,
bitertanol appeared to be less effective in controlling leafspot

diseases (Cercospora arachidicola end Cercosporidium personatum) then
chlorothalonil, whereas mancozeb was less effective in controlling both
leafspot diseases and rust (Puccinia arachidis). Providing insufficient
control, bitertanol nor mencozeb is a suitable alternative fungicide for
chlorothalonil. Their use is accompenied by a premature leafdrop resulting
from the leafspot diseases (Fig. 5), and thus increases the risk of yield
reduction. Rust is adequately controlled (Fig. 6).

The crop was harvested with a digger-sheker-inverter. The plants were
stripped mechanically five days after lifting. This interwval proved too
long: the losses resulting from picking up the plents and stripping were
82 percent of total yield loss when bitertenol had been applied. For
chlorothalonil and mancozeb these percentages were TT and 61 respectively.

Table 17. Groundnut cv. Matjan. Ped yields as influenced by fungicide
treatment and time and method of lifting. Long rainy season,

Coebiti.
Method of harvesting
mechanically manually
101 DAP 10T DAP 105 DAP
detached detached detached
Fungicide yield pods yield pods yield pods
kg/ha®
Bitertanol 4009 Lo2 399 855 b731 147
Chlorothalonil  LOL9 252 3527 601 4780 198
Mancozeb 3038 366 2373 812 3040 633

& 12 percent moisture content.

The general yield level was fairly high (Table 17). Postponing the
harvest of mancozeb-treated plots resulted in considersble yield losses.
Drought at the time of harvest affected the performance of the digger
adversely. Because of hard soil the plants were cut through just under
the surface thus severing many pods from the plants, especially in the
centre rows. As a result yield losses 107 DAP were high (Tsble 17).

The impact of the leaf diseases rust and leafspot on production and
partition of dry matter was studied by carrying out a growth analysis in
a crop planted in a four-close-row planting pattern during the long rainy
season. Without the spplication of fungicides, leafspot discases caused
premature leaf drop (Fig. T), resulting in a relatively low total dry
weight amd low pod yields. Thiophanate-methyl, which only controls
leafspot diseases, led to leaves being dropped due to rust (Fig. 8).
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Fig. 8. Groulidnut cv. Matjen. Effect of thiophanate-methyl and
chlorothalonil on rust development. O = no rust symptoms;
9 = very heavy rust infection.

Table 13. Groundnut. Pod yields as influenced by variocus levels of leaf
diseases effectuated by fungicide treatments, for different
cultivars. Long rsiny season, Coebiti.

Max. yield of 2 centre Yield of four rovs
rows in a four~-close-row detached
Cultivar/fungicide planting pattern total rods
---------------- keg/ma®
Met jan
no fungicide 3636 3198 (14 waP) 146
thiophanate-methyl 3656 3152 {14 WAP) LGR
chlorothalonil 60c9 4821 (15 WAP) 207
Cadjah )
chlorothalonil 5668 4653 {15 WAP) 386
Florunner
chlorothalonil 6481 5L28 (17 WAP) 561

%2 percent moisture ccntent.






