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HOW TO ﬁCHIE?E SUCCESSFUL
MANGO CLEFT GRAFTING.

Katehe Hewage Sarananda, Research’Of ficer,
Agricultural Hesearch Station, 5
Eluwankulam, Vanathavi llu,

Budding and grafting are very widely used in pro-
pagation of of mango., Skilled labour is required for
success ‘of the operation,Compared to buddlng, graftlng.
(shoot) is more convenient to farmer. But in the Dry
Zone according to fruiting cycle seeds are available
during the period of November to December. Planting
of seeds commence when seeds are available and 4 -5
months are required for plants to-.attain the budding
stage. When the plants are st buddable stage climatic
conditions are very dry asnd the velosity of wind also |
is very high. Due to these adverse climatic conditions
percentage of success of grafting is very low.

~ An Qbservstional study was carried out at Agricultural

Research Station at Vanathavillu to find out a suitable

technique tq get a higher percentage of success from
grafting. The normal pracitice 1is to cover
the grafted plant with a piece of dry
banana pseudo stem. But very high wind
velocities can damage the grafted plant

o inspite of such protection.
The fnllowing ' treatments were used in
this study.

(a: Control. treatment. Scion not covered.

{b) Scion covered with dry banans pseudostem.

(el The. scion: completely covered with
budding tape. S A Y




Month of | No. Gratied. I No. Success| Percentage
Grafting. Sl e Suceess.
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Average percentage success: | iqpr 48 - H5

Mcthod C gave a higher serecntage of success, indi-
cating that it is the most suitable method of graft-
__ing. This method would have given good results due to

! IQSSéf'damage'ffﬁm'wiﬁd. ' G5

Methadology

iSelectpthe wild variety of stock plants whaich are
in bliddsble stage. The stock is topped at a height of
20-2% cm and split vertically from the top to a depth
of ‘aout 3 - 4 em, Selected scion {from a desired
planf) which is carrying dormant buds, is then shaped
into‘a"wﬁﬁqg;at,the base, and inserted into the cleft
made Yn the stock . About 7.5 cm wide polythene tape
couldspe used as a buddirg tape. Tape is firmly wrapped
starting from stock (15 cm from the ground level) to
scioh ﬁill the scion is.completely saverad,
t 3

Budsi of the scion start to sprout 10-20 days after
grafting. This sprouting is easily observed due tao :i-
the transperent nature of the polythene tape., If
sprouting is observed open the terminal bud and keep
the rest ¢ the scion covering with polythene, When
the scion is producing leaves cpen the scion and remain
the union cover with polythene. At the stage of 2.3
leaves, budding tape at union could be released. The
time taken for whole procedure is about 30 days.

oy
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- Advantages:
‘1) Percentage success is very high. (over 85%) .

Z) Lless laborious because covering with dried pieces
of pseudastsm of banana is time consuming
operation, VAR '

.

}J' No damage from bilowing.

4) Observation on sproutinq of shoct is esasy due to
¢ trensparent nature of the polythene.. :

5) Drying of scion is very low.
6)  Time period for complete procedure is minimum.

7) Even-during'very dry seasons this method could
be carried aut. el

Recommendat ions:

The findings on this study shows that method
{c) covering of complete scion with the polythene
tape itself would give highest percentage
success of grafting., That method is very
convenient wethod and it has mere advantages
-aver other after care methods,

THE SMALL  FARMERS
8F SRI - LANKA,
I.M. Gunawardena, S$.M.S..
(Development Communication)

If the biggest group or the majority group
of a country could be called the backbone of that
country, then the small farmers sre the backbone
of Sri Lanka. Although the small farmers constitute
the majority of  the rural’ as well as hational
population, yet they rema’n in continuous battle
~and struggle with the problems, inadequacies and
difficulties peculiar to rural living. They may
net enjoy the fruits of technological snd =cientific
advances' that has made life exciting, convenient
and enjoyable for their urban cousins, who usually
would try te pay the lowest price for the grain,
fruits, vegetables, firewood end many other items
produced through the efforts and lasbour of the
small farmers. it

e
e

Who is a small farmer 7

. He is a farmer cultivating less than 2% acres
(minimum cultivated extent needed for a farm family
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to live at subsistence level) of land. In addition,

there are landless farmers and agricultursl labourers
. who earn most or all of their annual income from
agriculture. = The majority of farmers cultivate
so small extents that they are not left with anything
for sale at the end of a season (A.R.T.1.,1974).

Our Rice Farmers:

A substantial proportien of paddy holdings in
Sri Lanka (44%) are less than 1/2 acre in extent,
while the total number of paddy holdings is 648,486.
In a study on rice farming Ranjith Bandars (1987)
found, the average cost of cultiveting 1/2 acre
under rice to be around Rs.2685.00. The average
yield reported by his respondents was 40 bushels from.
1/2 acre of rice. At Rs 70 per bushel, the average,
farmers income is Rs.2800.00 assuming he sells
the entire produce without retaining any for consum-
ption. While the profit far the entire season
(6 months) is Rs.115.00 (from -1/2 acre) & mere
‘loss of 2 bushels due to drought, rain, pest or
disease could have resulted in a finsncial loss

The present situation demands truly developmental
leadership than any other, to lead them away

from existing hardships. Overlooking this
need can only result "in aggravated social
problems. -

Our respnnsibility

We must heighten our awareness of the problems
of samall farmers snd their familieg, such,aa hugger,
malnutrition and poverty. Qur future national
workforce, to a great extent, will be from the
homes of small farmers. If they are to be efficient,
alert, strong and dynamic, they must be well nourish-
ed, = educated, trained and ﬁisclpljned. _Equié
this be done in an environment of -malnutrxtfon,
undernutrition, starvation, poverty and Frustration.

Therefore the time is now, for us''to ﬁh@nk,
decide, and make a sirong determination to ip%t%at?
and ¢ontinue to do those things that woutld positiveay
help the small farmers to overcome the grobl?ms
plaguing them at present.  Let us hegin with
'a question. How can we provide heip to the small
. fapmers and their families Lo progrees towards
higher production, better nutrition and greate?
efficiency . in their work 7 -

q



WY NOT MAKE YOUR OWN
NEEM CAKE COATED UREA.

1.M, Gunawsrdena

Margosa is also called Neem. After extraction
of o0il the residue that remains is called Neem cake.
Neem Cake Coated urea application has several advan-
tages, :

Neem Cake reduces loss of Nitrogen due volatali-.
zation and leaching. ihe result is increased grain
yield if Neem Cake coated urea is applied to a rice
erop (see Table 1).

Neem Cake coated urea (NEEM} can be prepared by
mixing dehydrated Neem Cake (30% urea by weight) and
one part coal tar (1% urea by weight) mixed with 2
parts of kerasene oil {(by weight),

As seen in table 1 Neem cake coated urea (NCCU)
significantly reduced Nitorgsn loss (%4%) and increased
yield (17%) as a result of beiter uptake {7%) of Nitro-~
gen by rice plants.

The result is an aporeciable saving on the cost
and amount of yrea used for a rice crop.

Table 1: Effect of Neem cake voated urea on rice yield,

Treatment : N Logss N uptake Yield
" kg/ha kg/ha t/ha
1.. 100 kg N/ha in '
3 doses., 3.3 BB 4.6
2. BO kg N/ha as NCCU
basal application. 20.7 = 84.1 5.4

5. B0 kg N/ha through
: 80% N as NCCU basal
and 20% N as urea at
tilling. A 96. 5 6.1

4, Control 8.8 '44.1| gty o

(From IRRI News letter, October 1986.)
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PRODUCTION OF ONION SEED

Allium cepa.

PLH.D, Fernsndo Agric. Hessaprch Station,
Kalpltlyd

Although in Sri Lanka the usual planting material
for onions is mainly the onion bulb, some ofion vari-
eties have the ability (genetic potential) to produce
flowers and viable seeds. The preliminary investi-

gations carried out at Agricultural Research Station
; (ARS)Vanathavlllu and Kelpitiys to produce true onion
seed have given encouraging results,

While the climatic factors contribute in a large
measure to the production of flowers and seeds, selec-
tion of *he specific cultivar appears to be the key
factor. One such variety is the local "Malloonu'
which is probably a selection from {Vedalam).

Planting onion seed  1instead of bulbs is very
profitable in the cultivetian of this erop, in that one
can make 'a saving of about 40% in the erop budget.

The use of true onion seed allows the
saving of 400-500 kg of onion bulbs per each 4000
sqn {1 acre) planted under onions. This also
eliminates the need for storage space and increa-
ses the supply of onions for consumption. Some
additional benefits are : '

1. Non-availability or short supply of seed bulbs
during tha planting season due to storage
difficulties and the greater consumer demand
resulting in increassed cost of onion bulbs.

2. High transport costs.onion bulbs as seed is
bulky, (as much as 500 kg. per 4,000 sg.m.
This transport LO%f also add to the. ru]tln
“vation ceosts.

3. Since no phytesanitary precautions are taken
to prevent dissiminstion of pests and diseases
{especially the nematodes) there is the
positive danger of transmitting nematode
diseases through plant1ng material causing
heavy economic lossess to the farmers,

6



In this context a strong rase exists for use of
true seed as against anion bulbs as planting material.

A block of 'Mal loony' plantcd during Maha 1980/81
at ARS/Vanathav*]lw produced B0% flowers. These sun-
dried seed were stored in wniyihenf bags for about 10
months and subsequently sown in nurseries at A.R.S/
Kalpitiya. Germipation was S0% . The onion seedlings
were transplanted and healthy bulbs ware ohtained from
them. These bulbs were planted again next Yala Segson.
Yield data and plant characteristics pertaining to

this wvariety will be recorded. Seed viability tests
were done using seed retained in the infloresence and
also after extraction, Germination tests were done alter
three months of storage. 95% 30111naLLnn wag recordsd
for both methods of storage. Studies are being made

to assess the seed yield which is - vETYy vital in a seed
pPPdJ >tion programme,

'Other important gbservations made :-
1. Emergence of flowazrs takes place (at ahout) 30

and 45 days f rom plantlng for Yala and Mqha
seasons respectively,

2,  The age of bulbs at planting seem to determine
the age of flowering as ﬂ;on buib hzs-a prlmary
dormancy period of about 45 dayps.

3. Seed viability can be waintained undsr local
farmer conditions without cold storage provided
the flowers are harvested at fujl maturity.
1t is advisable however ta keep ihe seeds intact

in the inflorescence until the time of sawing.

RESEARCH BRIEFS

Wilt resistant Bandakka: The Bandakka varieties
esistent to Bacterial Wilt are, VYI. MIS and MI7.

The short aged VI variety had SG% flawering in 40 days

compared to 65 days to 50% Tlowering in MI 5 and MI 7.

Sugar Baby: This water melon xur:e*y praduces ver
sweet fruits, and metures in 75 days, First pickinc
can be taken at 51 days. Fruit weight 2.5 Lo 4 Kg.
per fruit.

Phytopthora disease of gingelly. In the southern
province Phytopthora disease in gingelly is a problem.
Two mutant lines resistant to this diseeszse are 180-
52 and 162-3 (182-3 can yield upto 1388 Kg/ha.

-
i
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BIDLOGICAL CONIRDL ©F COCGA Pﬁ?@&ﬂfﬁ
; IN MALAYSIA,
Exploration in Sri Lanka.

I1.0.R., Peries, Entomologist,
‘Central Agricul !uxal Research Station,
Peraderiya,
A brief, small-sesle project between the Sri
Lanka Depasrtment of Agriculture and the International
Institute of Biclogical Cmntral has just been completed:
very successfully.

Ceocoa is an important major export crop of Malaysia,
The cocoa crop in East Malaysia is severely attacked by
by an insect called (Conopomorpha cramarella. The adult
moths are small, almost the size of the common diamond-
back moth, Plutella xilostella of cabbage. The cater-
pillars bore into the cocoa pod causing extensive damage .
to ths cocoa bean. HMaay contrel methods were tried
on this pest, with no success. It was finally decided
te try biological control, :

International Institute of Biological Control
(CIBC) was invited to look inte this aspect. Entomo-
logist Br. Peter A.C. Oui was assigned to the project
(CPB) on his initial investigetion in East Malaysia.

However his investigators revéaled that @ inséct
parasites of CPB were the same as those parasitising
another borer attacking namnam (Cynometra cauliflora)
fruits. But Dr. Qoi decided to explare overseas since
insect fauna on namnam in Malaysia was sparses

He e€stablished contact with the Sri Lanka Depart-
ment of Agriculture in 1985, Mr.Mikel Zeise was hired
to conduct the preliminary {Phase 1) ewplorstion in Sri
Lanka, He spent 2-3 months eriss-crossing the South-
Western quarter of the country examining the namnam trees.
Damaged namnam fruits, and the cncoons of the namnam
borer were collected and brought to the laboratary.
A satisfactory range of warasitic insecis was csllected.

ey



On Systema“ically jdentifying these in§ect.paraf
sites Do, Uoi decided to c-eand the exploration in Sri
{anka. Phase I1 of the project stabted in late 1986
with Mo, Zeiss and two loesl agsistants (Ms, Shelila
Basnayake and He. D.M. Dalhamtilleke). This feam estab-

‘1ished its base camp at ths Centrsl fgricultural Research
Institute, Peradeniya. Txtensive cullections were made
in the Districts of Kandy, Kegalle, Gampaha, Ratnapura
and Kalutara. As before, pest attacked namnam fruits
and cocoons Were callected, iney were h=ld in the
laboratary in cages and test tobing for the emergence of
perasitas. The purasites were fed, mated then-gliuwed
to parasitise namnam borers. ihus small populations af
thege parasiles ware build up in the jaboratory. Life
histopy studies were made in the meantime. Eight ingect
parasites ware selected, They are: Ceraphron aguinaldoi,
Bopyphus sp., Parsphylsx spy Pediobius 8P, Bracon  SP.,
Flasmus 8p. . Paraphylafkvartus and Chryscnotomya.
pE ot ot

R

This exploration for the insect parasites of cocoa
podborer was concluded inbarch 1987. Small nucleus
cultures of these parasites were taken live out of Sri
Lanka by Dr. Oci on March 20, 1987 for iptroduction in
East Malaysis. It is the. fervent hope of Dr. Ooi that
‘this project wou.d succeed and save the yltimillion
dollar cocpa industry in Malaysia. 1In that happy event,
we .could pride ourselves that Sri Lanka could collaborate '’
in this bilatera! :venture to-help Malaysia. Phase 1I of
the project sovered less than 5,000 km. and the local
nuning expenses were about Rs.13,000.00, paid out of the
project funds. it is but a tiny investment for a high-
value industry et stake!

Inter cropping cotton with legumes.

1, Plant cotton in paired rows, spaced 1.3 m
gl
2. In each pair distance between 2 rows 1s 0.6 m.
In the row plant seed at 0.3 m ‘spacing allow
e s e L . '
3. In between each sct of paired rows of cotton
3 prows of the following pulses can be grown.
Green qram, ground nut, cowpea or 'soyabean.

'Eroﬁ7ﬁbmbiﬁ551dnim e Gross return
' Per ha.(Rs)

Cotton + ground nut (No.45 variety) 17,460

+
Cotton + green gram (MI 5 variety) 16,525
Cotton + Soyabean (PB 1 variety) 13,632
Cotton + cowpea (MI 35 -variety) 13,908
PARESN Brily i e s B
; e ;



AGRICUL YUY, INFORMATION SOURCES OF
SUBSIDIARY FOOD CAlPS GHOWERS.
IN THE SAMADHAPURA DISTRICT.

?jﬁf”%ickramasimghe,_Agricultural_Ecénomist,
Agelcultural Research Station, M.I1.

Lot coedue iens

Agricultural productien is a function of land,
labour, capital and management. The agricultural manage-
ment per foTmanCe:of 4 person depend on his/her. age,
snowlecge, skills, attitudes, access to technical and
management information. Agricultural productivity can
be increased by using modern -technaologies as well as by
improving farmer's knowledce, skills and attitudes
through extension and farmcr education programmes.

The Departument of Agiricuiture has a well establish-
ed exter~ion petwork to disseminite new technical in-
formation to the farmers. The chief agricultural ex-
tensionnmethod used by the Depszkment is the Training
and Visit (¥s&ed) Systew. Under the T & V system of
extension, ihe village levsl extension worker is entruste
ed to teach/Lransfer new production recommendations to
farmers (Henor and Baxter, 1984). The "Krushiiarma
Viyapthi Seva Niladhari"{K.V.S.N.) is the village level
extension worker in the Sri Lahbkan fgrécdlbaral Extension
Service. However, the extension division of the Depart-
ment of Apriculture is aleo facing operational prablems
due t¢ - gcarcity of ressurces such as manpower, equipment,
and other institutional facilities. Therefore, alter-
native and complemerifary ways to educate the farmers in
modern agriulture are needed,

Leafletz. Mewspuapers, Cinema, Posters, Radio and
Television are some of the possible channels of communi-
cation tao teach the modern technology to farmers to rein-
force and supplement the work of the K.V.S5.N. Thus, the
objective of this study is to identify the sources and
chrnels of ageiculiural informetion most relevant and
impartent to cubsidiary Food Crops (SFC8) growers in the
Anusadhapurs Cistriet,

Mathodolooy

A total of 570 farmers who arew subsidiary food
erops (5.7,0) during the Meha 1985/86 season wers select-
ed frow 1Y Agrarisn Services Cantres (ASC) in the Anuradha-

' el -



pura Disbrict tosobtsin data for this stady. —The=ASCC

areas weee geiedbed un the basis of grester extents culti-
vated undar:-S5FCs duving the Maha 85%/88 season. The infor-

‘mation was cd‘lected using & structured guestionnaire in

& single visit survey. The Questionnaire® was des lgned
to 1dent1Fy ‘the cropping patterns and production costcs
of SFCs. Oply a part of the information is analysed and

_pre&ented here.

* Diversified Agricultural Research Project - baseline

BlEvey.

Results and Diéeuasian

The majarity of the respondents (68%) reparted
vigits by the K.V.5.N. to advise them during the Maha
85/86, A fair number of farmers (32%) who reported that
they were visited by the K.V.S. N indicate the need For
idsentifying complementary means of conveying a parti-
cular message to the farmere to ensure full coverage.

THe findinas from thig study reveal lad that ‘the
main channels of information op row techrologies for the
respondents were: neighbourg, radio, and extension agents.
The survey data presented in Table 1 indicate that all
these three modes of disseminating anformatlon tend to

“ be almost equally important. LS {

Table 1. _Made of Receiving &grlauilzrql Informarlcn ;
by fFarmers in Anuradhapura ﬂlotrlct ~ 1986
Maha Season.  (Nz 370}

Hode = r;_ .__ i Percentage of Farmers
' Reporting it.

Nelgﬂbuurs il Stal 2 77
Laafl&ts e B L b = 45
: Rad1u ok 5y i e
Televzsiﬁh 04
Extension Service e BB

‘Traders | 10

b Suurcd:- DARP &aseline'surVey,Anuradﬁapuésg_1986:

‘The importance give by farmers to discussions with

. neighbours could be attrxhuted to tie ppsitive impact

of the: Tralnlng and Visit System af Agrziultural Extension
. \ 0



~ or bhe good ‘social tleJ af “the farming community or both.
Most of the farmers had listened to the radio for infor-
matinn on modern technologiss. Unly 45% of the farmers g
had read leaflets,which could be dug either to in adequate
distribution of such materials, or poor readjng habits of

the farmers or both.

The results of the survay show that the tespondent
farmers believed the infcrmation received from the
K.V.S.N to be very important (Table 2). This opinien
seems to be reinforced by the pesrsonal interactions
" between the K.V.5.N and the farmers. Even though 77%%
of the farmers had received information from their
neighbours, only 30% felt that the information they
thus received from the neighbiours was very important.
This could be explained by the distortion of information
when it is not direct. Of the farmers who received
information from the radio, 57% thought that information
to be some what important. This can be due to their
levels of educatiop or trust in the radioc or both. Radio
programmes had played an importsnt role in disseminsting
agricultural information. The agricultural extension
service cannot function equally well in all parts of the
Anunhdhapura District due to problems with transporta-
t10n‘ ethnic violence etc. Thus, radio programmes and
or-modas of communications should. contribute subs-
-tantn&&xy ‘to the process of educatxng farmers on modern

agrlcultural technolugxbs

lgh;sﬂgl Importance attributed by Farmers to Different
Modes of obtaining Agricultural Information
in Anaradhapura District, 1986.
Maha Seazon (N = 570)

Mode of - Percent Farmers R
Ao eporting a
obtaining Very . Somewhat . iﬁzt g\ aNa
Informatian | Important] Important | Important | espon
Neigbbours 64 f'a_i 05 0 4';
Leaflats 76 09 sk .0 b
: RN o s T 4 g; &
Radio- , . L U2 . - 0 £
Tedevisipn . Baa e G U
Extension 10 o m
Services | ;
Traders 60 | 19 17

Source: DARP'baselina_sﬁrvey,Anurédhapura,'1936.
12 :



Conclusion

From the survey results, it is clear that the radio,-
leaflets and neighbours have served as important sources ol
of egricultural information for farmers, complementing
the work of the extension service. Many farmers had
learnt modern agricultural technaiogies from their neigh-
bours. In summary, the results suggest the benefits of
a combinstion of both radio programnes and the activities
of ihe agricultursi extension service in educating farmers
on sode £rey a{*%rultu al technulagleq

ﬂckn@%lcdq»vants

I would like to then Dr B.HM.K.Perera 88&0),
Dr. L. Nagvarre {DARP, Econcaist) and Mr,A.A.B. Hafi
(ﬁgricultural fccnamxat) for their comments.in develnp-

ing this paper.
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THE H;Sruav OF TCHMATD - A REVIEW,

H. Sauuratung&
Ressarch Dfficer, {ﬁa*tirultura)
Agricultural Research Station,

Meha Illuppallama.

'Introductionr

Tomato {Lycopersicon esculentum) is one of the

most important vegetables in the world. It originated
_in Peru, Latin America. ‘All cultivted tomato varieties

descend from seeds taken from Latin America by Spanish
and Portugess merchants, during the 16th century (Villa-
real, 1979), Tomato was grown in England by 1580 largely
as a2 curiosity. However, it wes discovered that the
Mexican!ladisns conqumed tomato long before the Europeans.

5 Tomata is an appetizing vegetable containing some
of the key nutrients such as vitamin A, ascorbic acid,
some piptein and iron. ' Tomato also ranks firat in per1sh*

. sbility,- 5
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Varieties:

Vomats had bien pamed From time to time as Peruvian
apple, Gulden gpple; Love apple snd Mad apole, based on
various mythz and belists in differegnt countirss., It

had aiso: been called the "poor man's orange” in the
United States, :

Touwate, like most other fruit varieties come in :
assorted shapes ang sizes, Choepey tomato from Ecuador,
(and Feru) having smal! sweet fruits in clusters was
possibly the ultismale encestor of cultivated Lomatoes,
the Fruit temato is very juicy snd almost seediess,
italian plun torato is sweet and coorse centered; the
Oxheart 1s large and pirk or yellow coloured; the Pear
tomato i3 so named for its shape and is red or yellow,
The smallest is the Current tomate or German raisin
which belongs to a separate species, 8. Pinnpinelifolium,

Utilizstion: £

daflecuny Luwate varieitles serve different pur--
poses such as syocussing end for he fresh market,
Tomatoes ot b2 goows in the open or in Green houses,
supparted by stakes or without it.

in most countries the determinate type of tomato
varieties are used for processing fruits whereas the
indeterminte types are utilized &= table tomato.

The size and shepe of fruits are important in fresn
market tomato, vhereas the flesh colour or pigmentation
is an assentizl ‘selure of varietiez used for processing.

" Production:

: OFf more than 108 species of vegetable crops select-
ed for intersive study in tne Asian countries, tomato
ranikve First, Th: i:idirc tomato peoducers of the world
are in the temperate regions, where the highest yields
are recorded. iTomato production in tropics however is
only one fourth of those praduced in temperate regions
in relation Lo the extent. Algo thes yield per unit
area is low in the trenics, averaging sbout leszs than
5% of the . 21d obtained in temperate regions, (ANON,
1584), Thailand as well as Sri Lanka are among the lioesl
lowest, when yield per unit area of each country is
comparad, ERr e |

Ressarch and improvewsnt:

Todey, thers are nsw tomato cultivare and hybrids
: 14 :
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which can be grown in climates far different from -
. their site bf-origin'(Villarealu,_1979). In general
_the low yicld of tomato in the- tropics is duc
(to high temperature oxccss or very low moisture
"‘and somo major discascs like bactorial wilt,
Also, the usc of unadapted varicties, lack af

- -appropriate. cultural practices during both dry
‘gnd wet scasons arc somc constraints to tomato
production.

: The stepwisc breeding programme initiated
st the Asian: Vegotable Rcscarch and Ocvelopment
Centre (AVRDC) in Tajwsn has rcsulted in now breed-

ing lincs suitable for the lowland humid tropies.
The arc morc tolerant to bacterial wilt, heat
and drought. New components like resistance to
important discases, and improved fruit quality are
now being incorporated and tomato breeding programnucs
“(Opena, 1985). : '

In Sri Lanka, tomsto is a good income generat-
ing vegetable crop. It is morc appropriate to
" identify. suitablc tomato varictics for prpcessing
as well as for the fresh market. This could expand
the cultivation and opon morc avenucs for processcd
products such as Ketchups, Source and tomato juice
as a frosh drink. :

. (Thia rcview is based on the Sth Thailand
out recach programecs/AVRDC training programme

> . on Advanced Vegetsble Production held in Thailand

‘from Oct., 1986-Fcb.,1987.)

Additional References:

1. ANON, 1984,F.A.0. Production Year Book.

2. Opena, R.T.,1985, Doveclopment of tomato
and Chincse cabbage cultivars adapted
to the hot humid tropics Acta Horti
culturac, 153, 421-432.

. 3. Villarcal, R.L.,, 1979. Tomato preduction
; i the tropics, Probloms and Progress..
Procecdings of the 1st Intcrnational
symposium on tropical tomato.
: gct. 23-27 (1978}, A.V.R.D.C., Taiwan
- 21. / '
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INTERCROFPING MANIOC WITH
VEGETABLES IN THE MID COUNTRY,

5.0.C. Jayawecdone, K.P.U.de Silva,

J.C.K. Basnayske,
C.A.R.1., Gannoruwa.

SUMMARY
Intersropping Manice with fast growing.
gshort-statured, and ghort-duration vegeta-
hles could improve the tohal productivity
‘por unit of land peor scason, becausce manioc
grows very slowly during its carly growth.

This study was conducted to find the conse-
quences of growing vegetables during the
carly growth stage of manioc, at Central
Agricultural Rescarch Institutc, Gannoruwa,
during Octobcr 1983 to Junc 1984. Manioc
varicty CMC-B4 was intcreropped with okra,
tomato, cucumber, winged bean and bushitavo,

Intercropping manioc with‘tomato; bushitavo
and cucumber gave significently higher monc-
tary rcturns.

Labour inputs to control weeds in Manioc
vegetable combinations werc less than that
manioc menoculture. Therefore, manioc vege-
table combinations were comparatively morc
advantagcous as 2 mcans of cultural woed
control in manioc cultivation.

Manioe bhas slow initial growth. As it is planted

‘with wide spacing, thc utilization of resources
such as land light cte.is very minimum in monoculture
of manioc during this carly phasc. Henee, iatercrop<
Ping manioc with fast ground-covering, short statured
and short duration crops such as legumes and vegeta-
bles (CTCRI, 1978, CIAT,1976: and 1ITA, 1975) could
improve the total productivity  per - unit .of land
per scason by obtimizing the use of physical .and
Socig-cconomic reseurces. ' ;

In Sri Lanka manioc production is sesttercd throughout
tho country with the largest oxtents being in the wet
zone, The small scele farmers cultivato this crop as a
back yard crop or as-small main cropped plots or as a
border crop around other crops. Although the rescarch
and production programmes have demonstrated the great
bencfits aof manioc ‘intcrcrepping (Ismail and Suprato,
1977, Thung and Cock 1978:; Sinthupram 1978) in tcrms
of improving land use, low-input tcchnique and method
of maximi:ing net recturns,it has not spread widcly yot.,

Ve
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Henee, a 'study orn sombined productivity and its
potontislity in improving fapmers income by inter-
erepping shott-duration crops with manioc is appro-
priate in the wet zone, Thus study was carricd out
to assess the potentiality of growing vegetables with

manioc in mid country wet zone.

Material and Method

This study uscd a replicated randomized completo block
design. The meniec variecty usced was C.M.C-84 ¢
(Moderate branching varicty, 9 months duration).
The soil 134 a clay leam, Total nitrogen content
110% soil p 4.6 The elecvation of cxperimental
site was 4B87.5m. fhe rainfall during the cxpori-
mental period 210.5 mm apd the study was carried
out under rainfed condition. S
The trcatments consisted of five manioc-vcgetable
combinations.

1. They were : Maning-okra, Manioc-bushitavo,

5. Manic-tomato, . Manioe-winged bean,

. Manioc control
treatment.

oy

9.  Manioc-cucumber end

5 ¥
Plant density of manioe was
12345 plants/ha. Manioc cut-
tings were planted vertically
spaccd 90x90 cm.  The veget-
able sceds wore dibbled at the
rate of 4 -, 5 sceds per hill
immediately after planting
msnioc cuttings.

1. Okra, tomato, Winged bean,
Cucumber were planted in
the centre of cvery four
manioc plants. '

Z. Whilc two pows spaced at 30 ecm. between two manioe
rows wore maintained. in respect of bushitavo. Throe
weoks  after  planting, vegetable scedlings  were
.~ thinped lzaving 2 plants per hill and stakes were
provided for winged bean. ' :

17
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:__Fcrtiliznr for Hanioc

A complete fertilizer mixturc of 25 kg N, 45 kg

P GS' 60 kg K,0/ha was applicd at planting and 50 kg N,

a%d 60 kg KUO ha was applicd al four months after '
planting manioc. e IR

Fertilizer for Vegotables

Farm yard manurc at the rate of 12.5 t/ha (at
planting) was applicd for okra, cucumber and tomato
in addition to the inerganie fertilizer (30 kg N,
and 30 kg k,0/ha at onc. month after planting).

In respeet “of bushitavo and winged bean a common
fertilizer mixturc {20 kg N, 30 kg P,05, 30 kg K,0/ha}
was applied at planting, T '

The pod yields’ of vegetables were taken from the
harvestable arca of maniocc. All aspects of harvest-
ing of bushitavo, cucumber, tomate, okra and winged
bean were completed 70, 80, 90, 100 and 150 days
after planting respectively. Ten plants of manioc
from the harvestable arca were uprooted to deteemine
the root tuber yield at 9 months age.

Dlata on labour untis far manual weeding were tecorded
for -cach manioc-vegetable combinations, Crop

income was calculated at curront market price

with ‘a view to cvaluating the best manioe vegetabie

combinat jon giving  the highest gress return per

unit area of land,

Besults and Discussion

The yiclds obtained in rospect af frosh weiaht of
manioc and pods of different vegetables are presented
in Table 1. With intercropping,noticeable difference
1n manioc tubcr yicld affected by growing vegetables
were observed. The maximum manicc tubor yield(33.23t/
ha rceorded in monotulture which was no par. with
viclds obtained from manicc-tomato  and. marioc-
okra combinations (31.38, 31.17t/ha respectively.
However, the ey differences  in o yicld between
manioe monoculture and the combinations of manioc
with winged bean byshitave and cucumbor were found.
As intercrops, okra and tamato were non-competitive
with and more faveurashle to manioc.

: 13



According to Table 1, cucumber showed the mast
dramatie effpet in the reduction of manioc tuber
yicld, (23.66 t/ha) "comparcd to others. Sincc
cucumber has vigorous growth, it could have oxerted
the most competitive pressure on manioc resulting
in a low tubor yield,

Tables 1. Tuber weight of manioc and pod weight
e ,different vegetables in manioc-vegetable
. intercrop systems (t/ha)

el . % 1 = i
Crop Pattern Yicld Ain tons/ha

Tuber weight Pad fresh weight
“;anicé'éﬁly 33,23 & . -

Manioc-cucumber 23.66 c 44,52 8
Manioc-bushitave 26.64 b 10,56 ¢
Manicc-tomatol 31.38 a 21.46 b
Manjoc-Winged bean 27.57 b 2.25 d
Manioc~okra 31.17 a 6.78 ¢
C.V. (%) 4.38 10. 44

Valucs with a common letter arc not signifi~
cartly different at 5% probability level
dccording to D.M.R, T, e

he interspeeific competition values (Table 2) showed
thet the highest yicld reduction values (29.6%) was
‘associated with cucumber intercropped with manioe.

- Iablc 2. interspecific compotition in Manioc
. £y as affected By vegetsble intercrops.

Crop Pattorn Yicld feduction % Yield reduc-
of manioc (t/ha) | tion of manioc
Manioc ealy Nonc Nonc
Manioc-cucumber 33.23-25.66 29,8
Marioc-bushitave | 33.23-26.64 19,83
Manjoc-tomato | 33.23-31.38 5.56
 Manjoc-winged 35.23-27.57 17.03
bean
Manioc-Okra et B N 6.22
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In contrast,

when intercropped Wl
The previous

respactively).

that manicc produncs lowes

manioe showoed grea
#h tomato an

obscrvation
yicld and hence lower

gor yicld stability
d okra (5.56%,6.225%

implicd

.ipcome 8% 8 companent ey of an in intererop
gystem than 8s a sole crop (Ezeile, 1978, Okioso,
1977, Porto ot sl.- 1978; Sinthuprama, . 1978).

of

manioe yleld can

b

competitive pregsurc  Of

GF the  different
{tomato

cucumbet,
reaults

The
duc to
a -long
gthors.

thn

Table: 3.

light

and bushitavo
in terms of their pot yiclds
performence of winged bean was poor
poor
guration ' crop

Howover, Hart (1975) recported that a stable "level

chtained by overcomiong

maniac

in polycultures.

vegetables  tried with manioc,
have given good

(Table 3).
probably

intcrcoption ‘sinccit

Gross Returns of Manioc-Vegeotable
{rtercrop Systom (Rs./ha).

; e v g.( -
Crop Pattern Manioc v ¥ouclaule Total
Moniob onty . 2492000 - 24,922,900
Margonsducambor 175 745:00 | 44;520.00 | 62,265.00
Manioc+bushitavo 15,980,00 | 42,240.00 62,265.00
Menioc+tomato 23?535.Gﬂ 53,650.00 77,185.00
. Manioc-Winged | 20,677.60 ©.000.00 29,677.00
bean, : i
Maniog+Okra 23,377.60 20,340.00 43,717.00
a - Price of Menioe = fs.750.00/t.
. b - Price aof vegotable i- '
- 3] Cucumber = Re.1.00/kg
'ii) Bushitave = fs.4.00/kg
iii) Tomato = Rs.2.50/kg
- iv)  Wingedboen = Rs.4.00/kg
5 v} Qs =

RS.E.OU{RQ

is
(150 days) comparcd with




The highest gross return was obtained when
tomato was intercropped with matiioc(Rs, 77,185,001
followed by manioc-cucumber {H5.62,265,00J¢
manioc-bushitave (Rs.62,220.00) and manioc~okra
(Re . 43,717.00) These values werpe sianificantly
superior  to manioc- monoculture: \qs,_4,/22.0[
Findings . at'  CIAT" (1975/1976) -revealed 'that
‘the net dincome from manioc  intercrop  system
was higher as other component erops contributed
to the gross income. {Table 3)

Ma jor input for all  fhe cropping paltterns

was labouy, fhe inclusien of menioc,- which
is a labour intensive crop (Sinthupramas, 1978}, .
in intercropping would probably have increased '
requirement . of labour.  However, since the

- greater part of manloc preoduction is undertaken by
small farmers whers excess family labour is
available, this may not pose a. serius groblem,
Moreover, manioc planting material is availaBle

from the previous crop free of cost. There
are two factors make maniocc a low-cost cash

-crop  to  small farmers {Sinthuprama, 1978},
Hence, it has & potential for generating
higher iricomes when 1htP1Lropp90 with vegetables
as shown in this study (Table &

.

Table 4. Labour input and Labout cost for weed control
' in Manioc-Yegetable xntprcrap 3vatena

Crop Pattern: | Nedd Corfrer . | mme.
Labour units/ha. Rs/ha.
Manioe only 56 . 196;3“00
Manioc-gucumber et Bg 1540, 00
Manioc-Bushitavo 36 : . 1260.00
Manige-tomato ing 1268.00
Maﬁincnwingﬁd'bean 32 1120.00
Manioc-ckra ' @ S oG 1266.00
4



Manioc is @ poor competitive species and
. weed . control is ,very important {(Doll, 1978).
However, 1in manioc pruﬂucfion weed control
seems to be a major cost {Gonzales, 1970:Dolletal
1977 1. Intreducing different kinds of wvegetables
between the manioc rows resulted in markedly.
varied labour inputs and cost for weed contrdl
in this study (Jable &), The highest labour
input “for weed control per hectare was rtecorded
(56 man-days} in  monoculture. = Censidering
the effects of difivrent vegetable intercrops
on weed contral, it wzs observed that all
vegetables other {han  cucumber did compete
well with weeds, heoce lower labour  inpubls
were sufficient, The vigorous growth of cucumber
covers the ground more rapidly: Hence suppression
of both weeds and manioc growth was very distinet
The result was a poorly developed manioc canopy
which was npt encugh fe cover the ground after
the senescence of the cucumber., This could
explain the increasing labour units for weed
contral in this particular combination. '

The 1mpartance of intercrops as a cu}iura* weed control
measure in masnioc bhad been reported by Hert {1975) 3
Gonzales (1976). Howeler {(1224); Leihner {1980} and
CIAT scientists {1981;. The present study also appa-
rently showed the 1mparhance of vegetable intercropping
as culturai practlre far woed centrol in manioc. .
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to Okra (Bandakka) production in 5
tolerant Okra varieties MI,5 and M
the. Department of Agriculture.in 1

OKRA (Hibiscus esculentus) Seed
Prnductinn.

H. Samaratungs, R.0. Horticulture,

Agricultural Research Statien, M.I1.

Lesf mosaic virus disease is a major limitation
ri Lanka. The virus

1.7 were released by

975, They are a cross

between H,10 and 'Pusa gawani' from =Pdia. Varietal
purity of MI.5 and MI.7 was maintained through out at
the Agricultural Research Station, Maha Illuppallama,
thereafter.

and
the
rng

The incidence of virus disease is very sporadic
varies from location to location, depending upon
existence of virus, vector and weather, OSeed sow-
before onset of Maha or Yala rzins is not advocated.

Yime of planting could minimize the disease, as well as
by frequent spraying of an 1ﬁ‘”u*lc de to control “"white-
f}v“ the vector of this virus.

Due to availabality of a wide range of local ckra
b g

strains, true seeds of MI.5 and MI.7 can be obtained by
using the procedure givsn below,{ Okra is cross polli-
nated to a certain extent. Therefore other strains of
okra around a seed crop of the recommended variety should
be removed, before flowering).

i

Eg.

When one prefered variety is grown it should be
isolated from another variety.

Type of Seed to Produce Distance of iselation
3

Foundation Seed - 400 metres

Certified Seed = 200 metres.

Seeds must be collected from the centre plants
only, leaving at least five quard rows right round.
Seifing is nob required.
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2. 1o produce true to type seeds seifing is a must,
it can be done in 3 ways:-

a). Cover the flowers before opeing with
a nolythene bag 4" x 5",

nt, tnyer the flowers befere opening with
2 Brown paper bag 4 B ot
; s): Tie the flower petals with a string

s}lowing it to fall by itself after
fortilization.

e

Tie most convenient methed can be selected by one’s
experience. :

Procedure:

- Vapiely MI.5 is recopmended for the Maha season.

"
~ Variety M1.7 1s recommended for the Yala season.

- Flowering tskes 30 -~ 35 days All flowers
arising before 30 days should be removed.
“Remove . )El off type plants.

- Any pods arising at this time too schould be
rempved.

1

- All pods from untied flowers should be removed,

- All flowers should be bagged daily or tied
in the morning hours before they open, fThe
bag cun be removed the following day once the
fleower-is dropped. Fertilization is indicated
by a small cone shaped button at. the flower
stalk which develops into a fruit.

- Allow such fruits to develop well and dry on
the plant itself.  They should be removed
however before the pod dehisce (crack open)
or before a heavy showep, as tahe seeds tend
to germinate in the pod thelf.

Dry the pods in the sun For 2-3 days and extract
the seeds manually or by hylling.

Dry the seeds for another 2-3 days and store in
cloth bags, treated Wifh g fungicide recommended for
seed treatment,

Under cold rmom_storége conditions such seeds
are viable for 1% - 2 years, |

mngmm



Pt 1L
B8y P.M. Weregoda - A.G.,
Mushroom Unit, Department of Agriculture,
Cannoruwa Farm, Peradeniva,

The mushroom has great potential as a fich
and cheap source of protein, nicasin, thiamine (B ¥,
ribeflavin (B,J, ascorhic acid, (¢) nicotine acid,
(¢) nicotine &cid,Pantdthene acid, Vithmin K, for the
human diet. The availability of edible and delicious
species, (indegencus tn sub-tropical and tropical region)
and passibilities for production uaing simple techniques
makes it a geod vocation for self-employment seekers,
Like most vegetables, mushrooms mainly consist of water
In mushroomg the percentage of carbohydrates and fats
ig low and the carloric value ia not highs about 30
calories per 100 grams. OF the minerals phosphorus
can be specially mentioned, Although in small quanti-
ties, the mushrooms contain the complets set of aming
aclids, a human being needs. Its methionine content is
relatively small whereas trytophan and lysine are
present in relatively high amaimts, Ihess egsential
aming acids are ususlly deficient in must vegetahlie
proteins. Mushroom protein, {(like ather fungal protein)
is therefore intermediate in quality between vegetable
and animal protein. Mushroom is richer in folic acid
than meat and vegetahles except liver. Therafore while
it can prevent and cure anemia, with 1ts low conktent
of a starch and fat. It ig suitable for peopls wishing
to reduce their weight or afflicted with diabetes or
hypertension,

“On 11th May 1967, Graham Chedd discevered that
retine, a substance in the humsn cell, can stop the
growth of tumours. Nobel Prize Winner Albert Szent
Gyorgyi found that the buman body containg ‘a balanced
amount of retine and promine and that excess of promine
could produce cancer, st ine may be a substance that
slows down tissue growth, Analysis have shown that
all fungi, especially opened or mature mushrooms, have
83 high a retine content of 3 ynits. Thus if mushr ooms
and consumed regularly, thece might be no chance of
having cancer. Jhis oservation was confirmed by
Professor Stephen Vocsl of Duke University, (in May
1970} who stated that mushroome actually had a substance
in their gpares that can prevent and stop cancer.

The mushroos association of  fngland
conducted an expeciment in which cancer patienis .
wera given three poundg  of  mushroom BVRDY  weol
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for six months. ' The patients' condition improved
and they were subsequently cured of the disease.
Those patients who received medication, other
than the mushroom treatment all died." (From
a report of FAQ Publication) : '

; The average compositions of the siraw mushroom,
compared with other types of agricultural produce
.is indieated in Table 1 (in percentages of the
fresh weight). R

Table 1. -
"Nutritive value of Mushraoms compared
with some food items - % by fresh weight.
Item Water Protein Fats Carbo- Miner- Energic
! hydrates als, value
per 100
_grams

Mushroom 88.9 3.4 18 3.9 1.0 105

Milk B A S G R 0.7 260
Beef g8 NiBig 1300 0.5 0.5 792
- Spinach 93 2.4 W.3on LD 63
Asparagas 95 1.8 2 0.0 2 0.6 B4

Potato 75 2.0 8.1 21.0 1.1 356

Technology of Mushroos Production,

The development of a technology evolves
through several stages. In the first stage there
.is the discovery that if certain things are done,
- gome predictable results will occur. This kind
of information is probably slowly scguired and handed
down from. persan to person. For example, it was
learnt early if spawning was done to a particular
substrate undesr certzin conditions, one could expect
that mushroom would be produced. Initially there
was little concern with why and how this happened.
So this first stage i solely the “&vt" af mushroom
grawlng : -

In the second stage of the development
-of a technology, people ask a few questions, such
as: "Why does this work”™  Are there any methods
or materials which can be wused to increase the
the yield or improve the srccess?
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In this stage a scientific approach is employed
and it involves both basic gcience (attempts to émpwere
how the process works), and applied science (attempts
to improve the process). Basic studies o aushroom
growing would involve the biology of the organisms
(Life style,nutritional requirements, genetics, environ-
mental conditions for growth and fruiting etc.) Applied
science would involve such studies as: composting,
Spawn running, environmental conditions to support
fruiting, means of controlling pests, development
of improved strains etc., using the knowledge gained
from the basic scientific studies of the organism.

Thus oncea the chance is made from sn art to
science, we find basic and applied science working
togsther, and there is an acceleration in ‘the
advancement of technology.

In Sri Lanka there is much hope for the advance-
ment of goowing mushrooms for home consumption and export.
This could generate self employment. The island has

. 758,940 hectares under rice cultivation. Produeing

plenty of rice straw to be used as a gubstibute for
mushrooms,

Growing mushrooms is an efficient way
of utilization of cellulosic wastes. Volveriella
Yolvacea, the strauw mushroom, is a fast-growing,
cultivated mushroom. It grows well on rice
straw, lotus stems, dried banana leaves, animal
compost, and corn stalks ete. The recently intro-

~duced oyster mushroom grows well on soft wood
like the Rubber, Gliricidia and Sesbania
(Katurumurunga). :

In general, spawn (seed material) for
any type of mushroom culture has to be cbtained
from pure culture. There are two methads of
obtaining pure culture. :

1. Using mushroom spores or seeds.
This method is not very popular due to
uncertainity of yvields and praaibility of
variation in the fruit type.

2. Using mycelium from ushroom tissue. ‘
This method requires less equipment, and
simpler techniaues. :

The mushrooms obtained by this method would be
true to type, like in the case of plants propa-
gated by budding, grafting etc.
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How to abtain pure culture tiscye,

First prepare an Agar media
Formula : PDA & hean

P~ Potata £E0 gms
B ~ Dextrose 200 gms
A - Agar . 20 gms
Mung bean or :
soybean 50 gms
Watep '~ 1300 oms,

g b B
Mguﬁgu. !

1. Wash and dice botato {with the peel) into
small pieces 1 cm”. " i _
2. Boil dicad potato, ming or soybean and water
together for 15 minytes, ,
3. Strain the preparation through cheese clgth
o and reheat the Ligeid, “" -0 T e =
%. Add the agar and aboil for 8 - 1D minutes and add -
the dextroge, S Ve L
5. Add hot water to restaore the original'vqlumg :
of 1004 gms. : iy
6. Put 1D ml. of the media in - ach test tube or
30 wmi. intd"flat_whiﬁky3&atilaa. These con-
‘tainers are plugged with' cotton wool and the
plug wrapped with paper, St s _
te Sterilise in a pressure conker for 30-45 minutes,
-+ (temp. 1210( = 125805 : _
8. After sterilization and while still warm place:
the tubes at an angle tg make the slants, when
the agar congeals, the slants are ready for
use (to recsive the tizpue), . ¢

SmoveR of mushroom tissue and the method of = . .,
innoculat ion. ' ' '

-Select for desirable gualities, size, prolifie«
ness of the wushroom, . It should not be gver matured

and contamingt o bu-mz:zgwﬁrgmnxsms. :
: b s ;

Tare the mushrosms into twe from the centre of the
- cap to the base of the stem,  Remove a small tissue
from the area connecting the atalk and the cap and
directly plant it in the Agar slant under ‘aseptic -
conditicns  Experiments have shown that tissue from
that part of the mushroom is the most healthy and yields
the best true-to-type mycelium, A - i

s
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TRe lamp for flaming can use alcohol as it is smoke:

less, and convenient for sterilizingoinstruments.

~ The isolation needle should be prepared beforehand
by dipping it in alcohel, and flaming it red hot.

T he correct flaming is to hold the neadle at
the rear end and tilt it in a downward position
to allow a greater part to be in the flame. Allow
it to cool for 15-20 ssconds without letting it
touch anything. It is more conhvenient to have
two needles so that one could be used while the
other one conls. : ;

When the plug of the sterilized bottle Hhas
been removed for innoculation the neck of the
bottle should be kept over the flame. Immediately
after innoculation replace the plug and put the
bottle in dark room whese the temperature is
from 25°C - 30°C. Mushroom will not need light
for mycelial growth. Light will only slow the

mycelial growth and age quickly.

In ?riﬂ'days the bottle will be covered with -
mycelium and be  ready to innaculate the packs
which has got sterilized culture material inside.

Formula of the culture aétefial.

Sawdust or any cellulose containing

meterial dried = ... son o -+« 100 kg.
Fine rice bran as protein '

. and mineral supplements j.. SOG4/
Dead lime ... ... AP ISl
Magnesium sulphate S . oo 200gp:
Water ... T e .80-100 kg

Mix all the  items together, and padk.
into heataresistant polythene bags taking care to -

compress the mateérisl in the bag by passing them
~ta the bottom. Insert a plastic or bamboo bottles

neck onto the mouth, pull the polythene oput of
it and pull it down. Tie with rubber band, plug
the mouth using cottan wool and cover the whole
neckwith a paper, ' u

Sterilization;can be done in a steamer or in @ boilde

at a temperature above the bupiling point for two
hours. : : fed W S : '

Innoculation of these bags is similar to making

the tissue culture. Use the mycelium already prepared.
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Incubatlun ~ Keep the bags in a dark room, on shelves
or in boxes where air can circulate inside these
boxes (empty potats boxes) do not water. The
doors and windows should be closedto allow for an ideal
adndition.~ the temperature 26 -~ 28°C.

The mycelium of ovster mushroom takes about
30 - 40 days to grow over the compost in the bag.

‘Huuhrooa production.

In this last stage in the growing process,

cropping house and clean water is wery essential.

If these are not given, all the hard work done
will be wastad.

Lropping House.

It should not be ton large as ventilation
may be adversely affected and the possibility
of drafts. The popular size is 4x6x2.5 m. The
floor can be paved with gravel or bricks. The
“house can be partially dark; water is very important’
for - mushrooms, It should ot be too acidic or
too alkaline, should not cantain mineral salts
* and chlorine etc.

Opening of bags for cropping.

1. Opening and rolling down the mouth.
2s Cutting of f the mouth with blade.

3. Slitting the sides of the bag.

After craopping, wet the outside of the
bag twice a day; 1/2 a tea cup in the morning
and 1/2 a tea cup in the afternoon, Do not allow
water go into the bags as it can affect the mycelial
growth, ' In 5.7 days mushrooms will appear and
can be harvested in 2 - 3 days. These bags (mushroom
kits) will yield 4-6 times. Total production
could be 30% - 50% of cowpost.

Harvesting:- A mature pushroos is plump and -firm,
with fully extended volwa, It should be picked
at this stage before ocpening.  Store in a cool
place. 2
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An Explorstory Study on the use ef
Insecticides in Peassnt Paddy
Productien in the :
Centrel region of
Sri Lanka,

A b A Bt

P.A. Samaratunga, Agricultural Eéénomist,
C.A.R. 1., Gannoruwa, Peradeniya.

Introduction:

Since the © introduction of insccticides
to ghc Sri Lankan Paddy Sector several decades
ggo,xts_ usc and the related expenditure kept on
increasing.

Financial and cnvirsnmental probloms Cmanated
from this situstion. Conscquently a lot of cmphasis
is now laid upon minimal and the judicious use
of insceticides to minimize the resultant ceconomic,
health and environmental problems. Never Ehe-
less the glaring decarth of information on
insccticides use in Sri Lanka, adverscly affcets the
- offorts of thosc who plan and implcment programmes
of the aforosaid naturc. Hence this study aims
- to oxplorc the present knowledge, practices and
somc factors affecting deocision making on the
usc of insecticides in the paddy scctors of Kandy,
Kcgalle and Matale districts, which compriscs
2 lager portion of the mid country of Sri Lanka.

The methodological approach te this study
was simple tabular analysis of data gathered
in 8 cross sectional sample survey of paddy farmers .
68 paddy farmers were interviewed from cach distriet
in Yala 1984. After recjection of inconsistant
. responscs, 63 farmcrs from Kandy district and
60 oach from Kegalle and Matale districts werc
included in the final analysis,

Socio Economic Background:

Houschold compositions were found to
bc close to cach other in the three districts.
. On the average the farmers were 50 yeara of

8age and the average family had 5 members.  The:
cducational attainment of thc farmers could be
considered modsceate (with “6 yecars of formal
cducation) while somc  members  roeported 8
ycars of schooling, on the average (Table 1).
It' is intcresting to nete that all the farmers
were literate and this is certainly helpful using
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Table: 1. Farm household composition, education and employment.

ﬂ Formai°f dicat ion OFF Facg Froloyment Types |00 Fam Foploy

! Aver— | Averd & Aver- % Reportd Unskilled| Skilled| Businecss | Employees Full| Part

| Bge age | Reportl- age| ing Edu- Iabour isbour | Persons [Mid Hioh time| time

w per Yearg .ing | No.off cation. . : iLevel level

{ Tamily Years :
farmer MA 32 104 & 100 D 213 3.8 14.3 4.0 67.4 32.48
ausehold .
numbcrs
over 15
years

%xmpm i - i3 -~ - o = - g - - -

Female §2 . - o7 - - ] e - £ o = i

Total: {3 - 99 8 98.3 1.6 2.3 - K 3.9 2.% 31.24 74.38

All ages . .

Male 2 - 91 A = = s ) 5 & = £
Female |2 - 98 - - = = o L2 i - =
Total 4 - 99 - - o i = e & o

= === et ool ool veteer et i S e+ o] et e e e R e

*Means and percentages are rounded up to the closest whole umber
*  Computed for the number of cases reparting.

5%



P TR R s é.\(..\J..n...u._l..,. oo e 4 e b 4 e g e
oot . §8'2 Toor szt 99 £L8'0 9% 9n*Q ma  £9°1 16 6eflL £ LERTG TWili
R L &'n | v & | § iz L 20 b 20’0 | O 000 | SHFID
£z - 680 $f €60 L g5t 9 4711 i €007 L5 €000 0 G070 NI d3IHomdl
& SL g R i 170 Z w30 Z G104 4 oG Z €176 RI OQ3iNEY
rs 89 2 o 1ol poowenlsr wee e 9l 68 el ? 8970 NOE D
- i ¥ o -
dhog iy wby pday o saba doy oy
. obieanay T ~JOAY ¥ -30AY & o
; B |
: 3 oml | RintRR f poavaiddy i 8
- 13 e AN Y 1A j b
B Wiy T
s :
& h STMEIOuEn AL DLEY
ey
it
- .
o i ! _ i !
e | | m
=g g i : e 7 i
=g e AR S 52 S - AR SO T | ouy goo&
th e ED : . |
996, !
= 2 3% i i !
oW : : i
i & T e Tt - ! ,:.aau By pus
i i 84 8Ll £5 o6k CLUwEas | oWl 1180 Y30Q BI0wIEy
i 5 G £ ;
o 4
gy B & ;
o Ul 1I0U9Y o =) Hutyicdy ] *By - i :
o : Y % 54 Frgaaday % &
€ abheIsA Lo s s H o= i
m Mm,. - Lm... penoul [EJ0) JDBICAY SweSUl mam vy, obeIday L SOEasul wied ofieaoay o
D E O B ; .
"SOTIIAT 10y WIS Uy PUS WaE§ WOl MWOOUL Mg.c:ﬂ :

R G




Farmers engaged Fulltime

Tabhlo 41

e in farming activitics and the

':Z;gvagi:::?'b“*‘ . other famal; moembers worked in
(Yala 1984) tholr farmily farms for a part

ot A of their timo. However, farming

Poagy TArea 1 2feren | a9 the major source of incomo

Infested | Reporting

(Table 2}. The lend cwnership/
tenurial pattorn waa vory smuch

Total Semplc
gsimilar in &ll the 3 districts.

t::;zﬁlh” 7 f? - | Owner gpﬂratqd lands were domi-
: ¥ Bug s =Rl nant with a fow tenent (MAnde™)
Stem borer 14 14 | holdings (Tablc 3). This leaves
BPH 13 15 room to assume that farmers'
Leaf eating P * dorcigion are usually made by
Tatapillar 10 12 themsclves or by the, family
Thrips: 5 3 ? momhora, The Farmors wore mos-

tily small helders with about
Karidy' . 1.63 e of high lond and 1.25 a
e ) ac of (mostly rainfed) low land
on the average. It was revealed
that most farmers wore in the
Loat catings 41 . low incomc calegory average in-
Eabapilior - i : ceme of approximately Rs.10,000
_ o | por annum). Hence these farmers
Stem borer 10 st can he slow adopters of cash in-
BPH 5 3 pute like insccticides, but may
be very rccoptive to cost rodu-

teaf roller 27 28
Paddy bug 22 13

L3

Kegalle

dar s 5 ving tocchniques such as inte-
St m} grated pest control. :

PlantHopper 25 28

Paddy Bug 17, 1 “ore than 60% of tie farmers

T
Thrips i F 3 | both in Kandy and Kegalle dis-
2 tricts were using similar peddy

Stem borer
. cultivation prictices where 3

Hatale o to 3% month and 4 to 4} month
Stewborer 29 . 31 varictics worc transplanted un-
Leaf poller 22 | . 9% der rainfed conditions. However
Thrips 20 45 .1 Matale was an cxcegption with
LEafddbing . b over 70 per coent of the extent
Catapiller 19 75 broadcast. under shortaged
CPTt hopgec. Vi rice varictics. Non. of the dis-
Fadey s : . L tricts reported the wuse of any

i form of agriculiural credit for
paddy cultivatioen. :

Uccurbhcé of Inscct Infestations asnd the use of
Insccticides. ] ;

The intensity of pest out breaks werc found
fairly diversc in amang 1n41V1dual districts. 0Of the
cumulative arca gver one third was infosted with leaf -
roller.® Stem borer, padﬂv bug, and brown plant hcppcr
wore roportedly found on 41 porcont of the arcs
{Table 4). In dll cases of major pests, more than 50
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percent of the farmers
papable of correct iden-
tification (iabie 5).
Succeeses in Pest Identificetien Comparing the 3 districts
“‘d Chocsing an Lffective Chomicrl by Matale Farmoers were
Paddy Cultivatora. ¢ £
cund to be the best in

Table 5

R Silien e o sl Sn their shility ko
Pest [ % Farmora Corrcet in correctly xdcntify the
3 ldmtifica;im‘ posts.
Kandy ] - Lowest oeccurcnce of
¢ pest out broaks was fo-
i oS ) e und in Kandy District
::: ;-‘ﬁ.iﬂq . coupled with low numbers
ey A5 g7 of chemical’ sprays and
Paddy bug o 77 low use of inseccticides
Stew borer 10 55 (Table 6). These obser-
BPH 4 g7 | vations leave room for
hypothesising that the
110 chemical applications
St cotics i ) were basically need b“f““
e T : i scd but not prpphvlatic,
Paddy bug 7 50 ° A wide varicty. of
Thrips i g ' 50 rands of insccticides
: ' were usced in all the dis
Matale tricts ;urvcycd,although
——!‘:;borcr' Ll the choice of the right
- 87 . | pesticide was very poor
Thrips 15 90 - in Kandy and Kegalle wh-
Leaf roller 59 91 ile in Matalc a rcasone
Leaf cating : ably satisfactory situ-
* catapillar 27 53 ation was obscrved (Ta-
* Plant Hopper | 15 th ble 7). The pooled
Paddy bug k& g 1r?fa‘:rm§:t,.z,on for all three
. : : districts show that
_ ; the most widely used br-
B RS ERESSsRdrosassconaaanannssza~4 ANAdY wWore ”famamn, Cura-

1. Computed a8 pereentages of the number ter-G and Monocrotophos.

of farmers reporied any Peat Problem, Accarding to the active

© 2, Computed as percentages of the nupber ingrodicrts, mothamidl-
of farmors roported the respective ©  phos, monocrophos and
peats. :
carbofuran respectively were the most widely adopted
_chomicals, Nevertheless the above order of profercnce
‘varied some what among individual districts, duc to
‘differences in pest pmbmmd, exteonsion adyice and
commorcial advertisments. the farmers in Matale dis-
trict showed a comparatively high compctence in correet
identification of Pests as well as in sclecting the
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Tablc 6:

USE_OF PESTICIDE ON THE PADDY CROP.

Some basic featurcs af the pattern of Pesticide use
' on the Paddy Crop.

Pereontages,
Kandy Kegalle Matale.

Perecntage Farmers using : :
any pesticido. 77.8 3.4 91.0

Percontage farmors uging

onc Pest scide &1.3 36.7° 53.0
Pereentage farmers
using more than one. 2 28.5 40,0 35.0
3 6.3 13.3 3.0
4 1.6 0 & ]
S g t]
More then b J {1 )
Percentade farmers
making one posticide e _
application, 30.2 8.0 32.0
Percontage farmcrs ' '
making morc than anc 2 25.4 43.0 13.0
3 9.5 9.0
4 3.2 i ] 3
5 a o }
Morc than five 5 o 0 1]
‘Roporting errors 2.5 4 4]

right chemicals, for these differont posts, although
the overall ability of thc farmers in this respoet was
poor.

; It is important to note that except in a fow
~isolated fases, the amounts of insccticides used by
the farmcrs (Table 7) had been lower than the re-
commendat ions. Nevertholess, the ratos of dilution
were correctly followed most probably due to its com-
parative uniformity over a wide range of chemicals,

Rcasans for the Present Practices Relating
to Insucticide'ﬂsc.

. Dircet questioning rovealed that the insect
cide applications arc mainly curative (Table 8),
consistant with the spoeulations made before. Obser-
vations made on the farmers' own ficlds wore the basic
criterion behind the decision on whether or not to
: 537 Carried forward to page 55}



B ‘Myshroom:

4. 1t could be fried as athis. is the most
tasty method of preparation.

2.  In soups as the main ingredient.

L Fried with meat.

4. Fried and mixed in fried rice, nnudlgs ete.

$.  Mushrooms could be added in sny receipe.

Presarvation

by Sun dried or oven dried. 3,  Mushroom canning.
2. Mushroom pickles. 4. Mughroom paste.
Moisture 88.9% Calcium 8 m.g
Proteins 3.4% Iron 1.1 m.g
Fata 1.8% Vitamin B1 0.15 m.g.
Carbohydrates 3,9% Vitamin 2 0.25 m.g
Fibre 1.4% Yitamin C 1.00 m.g
Ash' i 1% Niacine 130 mg
Energy = 44 calories ' (i 1

NEMATODE DISEASES ON RICE

Rohini Ekanayake (Research Officer)
Central Agricultural Resesrch Instltute

Peradenlza

: ‘The nematode diseases of rice cause severe:
yield reductions. Aphelenchoides besseyi, Hirschman-
niells orysac and Dityienchus angustus are the most
serious plant parasitic nematodes on rice Other
rice nematodes of less importance are Hetercdra

sp., Meloidogyne sp., Hoplolaimus sp., Pratylpnchus
sp., and Hellcotylencnus sp.

Sri Lanka only few records on rice nematodes
are available. Knowledge about the distribution
and behaviour of these nematodes under the loeal
- conditions is limited. This paper reperts the major

nematode diseases of rice and their occurrence in
Sri Lanka. .
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White-tip-nemsbode

: The white-tip causcd by Aphelenchaides
zb@sscyi Christie (1942} is the most common and
widesproad rlce nomatode discase. This was first
Lreported in 5ri Lenka in 1962 by Peiris. Asurvey
' ilamoert. and Ekanayake, unpublished)  indicated
Ehat 70% of rice sced samples collected were infested
with this nomatodc.

'he? name of the discasc indicates the symptoms,
3 to 5 cm-of the upper lcaves turn light yollBw
or white. The flag leaves have a charactoristic
twist.. Later 'the lcaf tips become neerotic, turn
dark and become  frayed. These definte - symtoms
show up. at the tillering gtage. A, bossevi is ceto-
parasitic and mainly seced borne. They live near
the growing point, damaging the inflorescnce as
well as the ileaves. Infocted plants show stunted
growth and produce sterile panicics. ;

fhe nematede is able te survive in anabiosis
for 2 to 3 years on dry sceds, usually under the
hulls o7 the orain. Grassy wecds are jood alternate
hosts. This discase being sced berne, ceod treatment
is the most appropriate control measurc nokt to the
usc of rpsistant varictics.

Hoot Némmtqdc:

Hirschmanniclla acyrae is a root nematode
causing damage to ricc roots. This was first reperted
in 'ori tanka by Secneviratne in 1962, It is' rathor
difficult to rocegnize this discase in the Ficld.

the visible symtems arc retarded growth: and damage
rogote with brown lesions. In Sri Lanka 14% of
rice root samplos wero found to be infosted with
this ncmatode (Lamberti & Ekanayake, unpublished).

the nematodes cntop the voung roots  Lhrough
the cpidermis and repreoduces in bhe cortex of roots,
killing the cclls or which they feed. Later Fungi
and bactcria invade npomatode damage roots.  The
life cycle can be complctod “in one  morth. The
nematodes are able teo survive in the asoil without
& host for 10 weeks, Most of the time thoy stay
over in the ficld in dead roots. Under dry conditions
the adults and juvenilos will dic though the cggs
retain their viability.  This nomatode too is able
to infec: grassy weeds. ' G 3RS R
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Sl e :'{ N -._ 3 i 3 . : ; ; i
Use = of  resistant wvarictics and .cultural

“methods such as crop rotation, weed  coptrol agd
dsry fallow arc suitable measurcs to control this

- discasc.
Stem Nematode
The stem ncmatode Ditylonchus — angustuswas

first +discovered by Buticy (1913) in Bangladesh,
This was ncver detected in Sri Lanka. -

LY

N Thc symptoms on scodlings arc mdsaic-like
discolourations on loayes. In advanccd stages
tho leaves ‘may become twisted or malformed. Heavily
infected plants arc stunted and may cven show wilting
symptoms. The panicles arc malformed shd partly
sterile. If there is an carly infection the panicle
may not devclop at "all but. remain trapped within.
the lcaf sheath. _ s

Under favourable humid conditions the ecto-
parastic ncmatode climbs up the seedlings and pene-
trates the young tissue. fo stay near thc young
tissucs thc nematode moves towards tho growing

point, Under wunfavourable conditions, cg. when
the plant maturcs, the ncmatode  roverts ‘into  an
ipactive stage. These inactive nematodes rotain

~their visbility for 15 menths, and arc rovived
in water or under humid conditions, This discasc
can be spread by irrigation, water and rain.Diffcerent
responses have beeri found in paddy varicties for
this necmatoder  Romoval of the stubble dmmediately
after bharvest, allowing the soil to dry. and crop
rotation arc obvious control methods.

- Other Minor Nematodes on Rico:
Cyétuncmatodo - Heteroders sp.

. This was common on upland rice but HoVer -
recorded in Sri Lanka. Ay -

~The symptoms on the scedlings arc stunted
qrowth, chlorosis of leaves and deying off in casc
of a severe infoction. In mature plants  lcaves
turn ycllow 'and growth is rotarded, = Under severe
infections the panicles may fail to cmerge. It
is reported’ that somc grasscs arc alternmate ‘hosts. !
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ﬁnnfthﬁt Nematodos
Mcioiddqznc-sp.

This was not recorded in Sri Lanka, The host
range af this neomatode is very wids, - ; e

Several other nematode specics are roported
to. be parasitic on rice. Viz: .

Stunt nematode - Tylenchorynchus martiani
Ring ncmatode ~ Criconomidac spp,
Lance nematode - Hoplolsimus spp.

' Root lesion nematode - Pratvlienchus spp, and

Spiral nematodo ~ Helicotylenchus spp

All these specics except the First have been
reeocded in S5ri Lanks.

Since nematode disvases are liable to causc
suvere vield reductions, attention of plant breeders
stuld be to develop variotics resistant to nematode
discases  and to research on tho improvement of
‘these cosistant varictics. '

\ Though  the higher population densitios
af H. oryzssc have been observed in peddy ficlds,
nematode problems have not yct reachied s considerable
dovel in Sri Lanka, Hewever, tho cxpansion and
intensification of paddy cultivaticn would provide
more  favourable conditions for plant parasitip
nematodes to multiply rapidiy beyond the cconomic
threshold level ond thoreby cause serious problems,

i The knowledge of inecidence and behaviour
of rice nematodes under  oup conditions is very
iimited, Studies on  different gapects of thoge
nematcdes arc now being programmed with a  view
to bandle problems, that may arist ion the Ffuture.

Referoncos:

Peiris, J.W.L, (1962). - Contrpl of the white-
Lip discasc of paddy causcd by
Aphelenchoides besseyi Christic.
Prac. Ceylon Ass. Adv, Sci.1, 16-17.

Scncviéatnuf S N.de (1962) - The rive nematode -
; A ncw rosord for Ceylon. Trop. Agri-
culturist, Vol. CXVII 1962 pPp.219.
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AN ALTESNATIVE TO SHIFTING CULTIVATION IN THE
:  LOWER UNAREDTTW, -

el W.D.Atukorals, Exporimental Officer,
Agriculture Roscarch Statiocn, Methukendiya Project,

g

it

AB S IR AL T

_ Leguminous treos provide ploant sutrionts when uscd

As gresn MANUrc or muiching matcrial. These practices
improvg soil fergility o nroductivity, Gliricidia
gepium is woiw sodtebag | Lhan  LEnTacna leuracephala
due to its higher nutricnt conient, consistency
to withstand lopping as woll as desirable canopy
type, Pruning from threc voars old Loucaena leoucoce-
phala plants, at S714- piants/ha were aple to- re-
cvele wpbc 132 kgines vdon oo, 47 ka/ha potassium
in 19856/87 wmaha scason. Gliricidia sopium plants
in same plant donsiy couid jo-cvaiz 180 kg/ha nitrogen
and 94 - kg/ba potsssium. The yiclds of - maizc were
1.B83 t/nha and 2.145 t/ha in Levcacna lcucocephala and

kil

Cliricidia sopium freostmeonts rospectlwely.

Raiging frad orops in nssooiation with free
‘lequmes i3 en accelerated and systomatic dovelopment
to replacc shifting euitivation (Slash and Burn).
Human ~population and aother factors in
many parts of Sri Lanke can’ allow only
a very short periocd, S0 that small farmors
find  ip cdifficuic o bo affeotively restore
soil feortility eor to get stakes, fircwood
and other cssontiasls usually hacvested from bush
fallow (Weeraksosn, 13653, To help alleviste this .
_ problem investigations wore initiated to develop:
officiont eltcrnatives to shiftig cultivation.
DOnc of the alternatives ig avconue or alley cropping.

: By dofinition avenue cropping, elley cropping
or sylvi-agriculture 3% an soroforestoy intor-cropping
gystem of . growing , usoluL shrubs or trces plantod

. relatively close within the row and widc spsco

bowcen the rows to leave room for growing * food
crops in botweom tiwe. “owe e, iR the allcys
{Ahon 1985). . .
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Ferennial leguminous shribs such as- L, louco~
z g and G.zepium weee used as thoy can  fix
atmcsphoric’ nitroges.  Most of the nitrogen fixed
by legurincus plants is finally deposited in the
learos.  Fhese legures shrubs can be periodically
pruncd, due to its ouick reeovery and rapid growth.
The loppings are spread botweon the rows of arable
‘orops as @ mulch ar orocH manurc.?hﬁrp'arc additional
bonorates such 88 curbing soil crosion, conscrving
soll ‘moisturc suppression of weeds, providing Favour-
able conditions for soil macro and micro organigms,
and increasing soll fertility, along with ovide o
that the total productivity from a givon
of land cen be incrcased.. The leguminous trees
their doepor rocts hsve access to water and 1
autrionts bolow the roet zone of the arable crop.
- The  added orgenic watter decomposcs, coleasing
plant nutriénts to tho soil. A

""he¢ addition: of organic-mattge te ‘the soil,
Cimproves.. its. physical. condition and increasos -
its base oxchange capacity, thus increasing the
proportion ' of potassium, calcium, ma um  that
is bicld in 8 form rcadily available to plants (Webster,
i96). B ) el

*

Ine dense shade. of  leguminous t?ﬁﬁﬂfﬁ59§§ll
minimize the weed developmest in the avenus ddfing
the off or non-arable scason (Weorakoon & Semevitdkne
1982).  Nitrogen content of the fliage dry ps
is 4.17% and 3.8% in |, lcucocephala and G. .gef
resocetively (¥eorakoon ™ and  Gunasckora, 19B4)
L. loucozcphala vanopy is spreading (plagiotropic) and
JLEhe canopy’ of G, scpium is crreet (orthetropic).

et o

Ihe present study was undertaken to cvaluate
the contribution of hbiomass From lcgume trecs te
incenase yield of food crops and to select suitable
lecuminous  tree  spocics  for agroforcstry farming
systom, :

MATERIAL AMD METHOD

This cxperiment was carried out at the
Agricultural  rescaveh  shation  in Muthukandiya,
Siysmbalanduwa, from 1984/85 Maha to 1986/87 Maha.
The soil is Reddish Brown Earth with alluvial soil.
The pH of the spil ranges from 6.0 to 6.5,

The  experimental  design  was  Randomized
Coaplete Bloek design, with two replicates. The
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treatments werc Loucacna Joucocephala, Glirvicidia
yium and a barc plot. Single rows of  lcgumes
L. scpium and L. leucocephala) were grown in allcys
3.5 metre wide, 0.5 within row spacing and comparod
‘with barc plots. The lcgumingus plants wore cstsblish-
ed 13 Docomber, 1984, The gross plot flzc was’
375 M7, while the nctt plot size was 260.4 W7, No
chcmical fortilizer was applicd for the meize ‘erap, 0
The trees were lopped at the beginning of the crop
scason and leaves of tho logumc plants were in-
corporatod with the seoil., The lcaves from subscquent
loppings, wero broadcast on the soil, The cultivated
maize varmty was Badra-1. The intor-row spacing
af the maizc crop was 60 cms, while intra-row spacing
was 30 cms. The numbor of maize plents werc maintain-
cd at_ the ratc of anc plant/hill, The time of lopping
or, prunzng the trcna as well as sceding of the
maizc. crop is givcn in table 1.

Tablc ; Thc time of Iopping of lcguuc troes
' and scoding maize, :

T i985/86 Maha |  1986/87 Maha

ﬁqump day Threo weeks beforp

{1.5 m height sceding (1.0 M
from the ground height from the
level) - - ground lovel)

2nd lopping | Eight wooks after | Four weoks after
i scoding maize (loftf sccding Maize.
theee branches per | (loft most of

troc) ~orrect branches)

3rd lopping { No pruning © | Eight wecks after

' 2 | sceding Maizo,
(Remgved all
branches up to 2m
from the ground
lovol).

Weeds were controlled by handwocding. . Wecding
wag only nccessary during the first month, after
the soeding. The centirc plot was harvested to
obtain the yiecld measurcment, Yicld cstimstc was
taken at 4% wmoisture level of . meize sceds.
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RESHE TS A DISCUSSION
S 1t is ciesr from the fable Z that the
iesf biomsss praduction in scconc ycar were higher
in bath troo speeios, Gliricidia scpiumiproduced

grester leaf biomass comparod te Leucacna loucocephala

in 1986797 Mahm,

fuble 7. Yicld of biomass dry matter (t/ha)
TThreduction with the trec crops species.

Treatment | 1985/86 Mzha | 1986/87 Mshe
(t/ha) (t/na)

L. inupocerhaly 1,7t i . 3.B6

G, scpius’ § 1,79 _ 4.70

Barc plots (Cotral) 0.0 s

" studies by Woerakoor (1986) (Personcl communi-
cation)  bave shown thet biomass production 18

{.lousocephelas  doclinos  faster then G.sopium,
With ago, His study further showed that L. loucoce-
phala could not withstand froguent lopping. Therefore
G. scpium may have g better place in an agroforcatry
devoiopmant projoct im dey zone.  Therefore G,
gopivm  is superior as a "fortilizer trec” wheo
Sompared with L, leouccecphala,

Table 4. Chemienl snalysis of G, scpivam

- 5, : angd reucnccphald.

(as percontage of dry matter, Weerakoon
and Gunesckara - 1984).

s e T S T A S S S S G RS

Nutrionts L.loucocophala | G. sepiuq
L L - 23
e ol -
~?haapﬁaurué ' g.18 -m—---n~-—6?;§~—-
Potmssion | . t.as 4 2.00 |
TR S Ee e ebese is
Wagnosium | . TR R B

Carbon | £3.7 4k

o d it g e e




The érude prote
L. lcucocephala is 26%

Nutrients su iicd by the Drymatter

iablc:g .

\=8800 ON moan vaius,

in content of thc*foiia@n of '
. whii&=iﬁ_§; sepium  is 24%,

~Nutricnts Ka/ha ~ Wehe T585/88 1 Waha 1988787 7
| i:iQUCGerQQFiQJ?L.IﬁuéG &.sopiunt
" Nitrogen TR 45.7 132.6 NB0.48
~Phaspharous 3.0 Z.14 | 5.72 | B.66
“Potasaium 50 0 S 96 I T
caicinm | g.671  12.0 T E AT
Wagncsion 8 AR B T 7 3 8
“Tarbon JET.37 | 524.79 | 1369.66 2072.7

; During the first ybar (maha 1985/86) L.locuco-
cephala  to the soil. Tho sdvertage af Avenue (alley)
cropping is natural re-cycling of fertility, by tho
decp root system .(of leguminous plantas) capturing
nutrionts moving through the deep layers of the soil
profile and pumping those lcached nutrients to upper
horizon through the leaf litter. In addition nutrient-
re-cycling, this systom provides biologically fixed
nitrogen to the compsnion crop.  Furthor more, this
systom would provide vital products such as fuel wood
and foddor. . ; _
Effect of groen manure trees on the

: yicld of maizos

W  Maha 1985/86 Maha 1986/87

TREATMENT ' n ol -

; : Yicld | % over Yicld | % over
2 t/hal  Cover. _b/ha | Cover
t,lcucocephalia 0.449 -62.92 1 1.883}68.0
_E.Bcﬂium 1.689 +39.47 Lo s
Bare plot(control)i.21? 0.0 1.1181 0.0
1SD (P=0.05) 0.16 . 0.357| -
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2§nlbogh ybars_ﬁ.scgium gave grcafcr vield of

;]

maize:
compared to L.leucocephala or barc plot. Erap
yicld was low in L,lcucocephala treatment  in
the first year, duc ta shade croated by ovor hanging
branches.  This problem was surmounted by including
another lepping in the following year. The erroct
branches habit (orthotrepic) of L. secpium allowed

. @ higher percentage of solar radiations to rcach

‘the. maize crop roducing  competition for sunlight
Therefare this system  has @ greater  potential
for development of a stable farming systom, while

_ replacing shifting cultivatic. in the lower part
of the Uva province,
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LEAF TRISTING WEEVIL IN MANGO

FRAFRRERBHVER &#**&ﬁ&i* W RARRER

{Apcdorus smruuebarmua F.)
S. Gnanachandran, A.0.(S.M.S)
Plant Protection,

. This weevil is a pest found in Mango and
Gouva which causcs considorable damage ta tho young

~plants in the Northern Rogion of Sri Lanka. it

is also obscrved that tho wenvil also attacks Cashew,
Jambu and Jak trocs to lcsscr oxtent.

Life Cycles”
1. Adult,

The adult wecvil is sbout 1[]".mm.ioﬁg

‘and 5 mm,wide. It has a characteristie long snout.

The - woevil is roddish brown in colour with black
margins across thc body. It is the adult that
cayscs mare damagc by. cutting and twisting the
manga leaves into nocat thumble, shaped structures,
The  following ateps arc invelved  in making the
tumbie shaped st ructure. -

Step 1:  The Adult woevil with.j its snout cuts ncar
to thc base of the lcaf blade partially by a acmi-
circle cut which passcs  through the midrib,

Step 2 The 'weevil then proceeds to the tip of
the lnaf Ae it procccds' towards tho tip of the
lcafit cuta tiny holes at. . thc lateral voins of

tho léaf,

. Step 3: Once the weovil reaches the tip of the-

lcaf 8 single dirty yellow colour cgg is laid on
the midrib onc inch away From the tip of the leaf,

Cmtrol.

In- hand - recached ycung plants romoval

af thc"l:humblt:- shapod structures ~and destroying

them and also catching the weevil by a butterfly.
net during ils process af cgg -~ laymg can be under-
takcn ih small plantatmns.

(211 absarva,tmna worc made at the
In-Service Training Institute, Kilinechchi)
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| LEAF TWISTING WEEVIL IN MANGO

f Daﬁwge
7 Symptom
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HOM DOES RAINFALL AFFECT THE GROWITH
AND DEVELOPMENT OF BANANA 7

Mrs. 1.5. Padmasiri and Dr. V. Arulnandhy
Division of Horticulture, CARI, Peradcniya.

An obscrvationsl study was performed at ten
locations (sclected ton farmers) in the Kegalle
District to understand the influcnce of climate
(rainfall) on the growth and development of banana.
At cach location five bananas clumps arc sclected
ta mcasurc the plant height and girth of the develop-
ing suckers (5-7 in numbcr in cach clump), Mecasurc-
-ments were taken at monthly intervals for a period
of twelve months, starting from November, 1985.
The  data obtained on increase of plant height
and- girth were comparcd with the rainfall pattern
‘of the district. e

The lowest rainfall (31.22 mm) was rocorded
for february and thc highest rainfall of 200.90
mn in October during the poriod of this study.
Anothor dry month identificc was - July - (57.40
. ®m) and during thc rest of the months rainfall
was around 80.00 mm. Thc growth pattern of the
suckers showed a noticeable rclationship with
the rainfall received. The growth ratc of suckers,
mcasurcd in terms of plant height and girth immedi-
ately following the dry spells (months of February
and July was found to be remarkably slower comparcd
to the growth following those months that reecived
over 80.00 mm rainfall. (These months are considercd
a8 wet months). The low growth rate duc to dry
period was morc prominent in  the carly formcd
suckers (first and sccond suckers). The low growth
ratec was cxprossed externally by a wvory slight
i?crcaac “in hcight and girth or no increcase at
all. : ;

Variations in growth and developmeni were
obscrved among clumps at the same location and

between locations, — Theose could be attributed
tao genetic and cnvironmental factors 1qclud1ng
managoment . It was also neoticed that in some

clumps, thce first sucker had the highest rate
of growth while in the othor clumps sccond and
third suckers expressced better growth than the
other suckers. Such difference in growth may
bc possibly duc te the compctitive advantage of
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onc over the other which means that the stronger
suckers take the advantage and grow at the cxpense
‘of the weaker ones.

Hence, from the evailable data it could
bc possible to conclude that climatic factors
such as rainfall may havc a rcasoneble influcnce
on the performence of banana during their growth
and development.  The drought poriod that causes
moisure stress duc to lack of sufficient rainfall
at any stagec during the growth and. devclopment
can coasc or rctard the grewth in  bananas.

The authors wish to thank Mr.S;A;'Somapala,

{K.¥.S. Division of Horticulure, CARI),
for his heclp in this rescarch  work.

New Bush-Sitao varieties:

{A) “Fertilizer recommendation (N:P:K - 80:60:60 Kg/ha)

Fertijizer application recommended for the new
Bush-sitac varieties is

] s b e W=

- Shaus i?z§111zel\1n klloqrdms,Aa) |

Urea Super Muriate of
Phosphate Patash

Besal 87.0 155 67
application :

3 weeks after 43.5 = 3300
planting. '

6 weeks afler dn 5 - i
planting.

Average yields of New Bﬁsb Sitao varieties
recorded at Maha-Illuppallama.

Varietz Yield ‘Kg/haj
Be 19,000
853 ; : 17,000
tocal variety 12,000
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 THREAT OF TUSCUTA PARASITE IR CHILLL

Dr. ¥. Arulnandhy snd Mrs.!.5. Padmasiti
C.A.R. L., Ganboruwa.

is  grown 1n
wich the doy zone

Chilli (Capsicum. annu
many parts of Ehe countrys ¢
is thc major growing Droe. o y orop may he
scriously affected by discascs like leaf coerl com-
plex that cause aubstantial yicld reduction. The
othor discases like anthracnosc, powdory mildew and
wilt as well as damage from inscef pests like aphide
pod borer, mites, thrips and whito flies direcckly
or indircctly ~affect the yield in chillics.

Very rceently, a Cuscuta sp. (dodder in
English, aga-mulancti-wcl in Sinhala and Kaskutta
in Tamil), which is s total parasitic plant has
been found attacking chills in Minipe arca, in the
Kandy district.  This parasitc: was ghsorved  on
chilli plants grown 1in rice ficlds,under irrigation
in Yala 1987 (dry scason); howover, the extent
of attack was feirly small. ¥he occurrence of
Cuscuta sp. was reperted gariicr. on a variely
oF hosFs but ofton on Mikonis (Dissanayake and
Fosherg, 1990). Sinco the attack of this parasite
is apparent on cconomic  important crops  like
chilli, information on the development, spresd
and econtrol aof Cuscuta wnuiq he  imporative.

NATURE OF PARASITE AND EFVECT OM HOST.

fuscuta is a flowering dicotyledenous
“plant belonging to the family Convolvulaceac.
Many specics of Cuscula arc vrnwa to parasitize

en a varicty of crops such as alfalfa, amaranthes,
cabbage, onion, flax, gourds, tomato ohe. Two

; I}
- Qﬁy«a&-}
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specice, Cusouta chincnsia Lam, and Cuscuts refliex
. Roxh, sore reported Eo oxist in Soi Lanka (Digsa-
nayake and Fosbopg, 1980). .

the symotoms of atfeck of the Cuscuta
spp. arc very clear and fypiecal in naturc. Siénder
yellow vinos  arc seen ontwining the main stom
and ‘branches of chilli. At advance. stages they
‘cover the hoat plant complctely. This could
be wisible eoven from a distaneco. the. infected
chillli plants got stunted, as their nutrients
are’ dopleted by the parasite. Host plants bocome
woak, unhcalthy and wltimatoly diec, without
any production, :

SPREAD ARD PERPETUATION

Primary attack and spread take place
through seceds, which can  averwinter in  soil
ar carcicd as conteaminants in  the crep accd.
ihe sends remain viable for a long poriod.

A single Cuscuta vine has the capacity to produco
few thaousand  scods. Further  spreading could
be  posaible through grszing animals, birds,
ferm implomonts, labourcrs and field workors
Risd through irrigation water. Apart from chilli,
fuscuta also atiacks majority of crop plants
mentioned carlier. Non-crop plants like hedges
and other road side trees ace alse attackod.

Howcver, cofcals, maize, soyabean and cowpes
arc reparted to resist its attack.In the abscnce
of host, it survives gither in the soil or through
parasitization and gots perpctuated for indefinite

pcriadq l >

MODE OF ATTACK $8

The soceds of Cuscuta  on  germination
give rice to young sccdiings. They have a very
weak root systom and arc in search of a hoast.
Ae soon as they come in contact with a suitable
host they parasitize it, sending minute haustoria
or sucking roots into host tissue and cxtracting
the nutricnts. Hasustoria secm to socrot diastassc
cnzyme which hydrolyzes the host starch. Onco
cstablished, the broken picces of Cuscuta vine
arc capable of infecting another “host plant,
thus  help. in_ the spread of  the parasite,

'3};53



EUWIROL \
; T FTTT

bede _
- The following wmcthods can be adopted
- to preovent the attack and spread of this parasite.

A ._ :
?,gﬁknﬁac crop sceds completely free of Cuscuta

scods. These  seeds® are - lighter angd
can be casily scporsted by dipping in
- water, A AT 25
2. % Burn. Cuscuta vines beforo sced  sot,
-3, \ Poatrict  the flow of irrigation water
through the infocted ficld. ;
k. Keep the  irrigation chonnels  Free of
 hosts and parssitcs.. ) e
5. ¢ Avoid the ust of Cuscuta infosted farmyard
i ML Ca ‘ AL s Ky
.6, °  Avoid animals grazing in “the infested
e L - : |
"7, " Follow erop’ totation. with suitable
resistant crops like maize, cowpea and
; auybean, Hi e e
S Deétroy the erop plants and alternatc host

plants (non-crop plants), bearing Cuscuts
infestation by burning. ;
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(Continued from page 37}
FABLE 7. St oF PESIICINES DN PADDY CULTIVATION, ADGRTED PESTICIDES
AN&Y

b ] %
chticiﬁm ;:I@fgimg 4 = Average ifmn- % Farmora
S g‘ Quantity Lity using the

5 por fam Por Ac. Poaticides
Y i‘.i g the correct
Fonl & E’ . Oz, Peat,
Tamaron 33 Leaf Roller 5 3.3 5,15
: Leaf cating |

Eaiur Silfan ] 19 i 4.0 8.0
e ' S : 0. a0 e
Sten boree {6 4.0 4.0

Currcctor 31 Leaf Rollep . 2 :
Leaf cating '
Catorpiller 07 35.8 46,7 33
Paddy bug - = -
Stom buror 13 34.9 69.3 o,

Manccrotoghos 16 | euf Rollipe 38 5.3 4.2 5a
Leaf eating :
ocaterpillar 12 4.0 2.87
Paddy Guy - - -
Stem boper 25 11.3 19.43

Menitor-Boo 10 (oaf foller 40 3.0 458,

. ] Losf oofing ]
patorssllar 20 4.0 8.0 1]
Paddy bug - & &
Stem bavor 20 2.5 5.6

Arodring-50 1B peaf Roller 80 5.5 8.0
Lealf cabing
catorsiilar 20 3.0 6.0 37
Padd bug - - -

A e sl L ¢ - %
e e s e g,

Mormoorotophos 20 Lcaf Roller 63 12.0 .9.%

Paddy bug - = =
| 18 20.0 an.o 1.0
% £ail Midge i - -
i Stem boror - - -
: 16 koaf Holler 78 1.1 3.9
S Paddy bug 22 6.0 6.9
B.H,P. 11 |ap 353 g
Gall Midge = - -
Stem borer 11 © 8.0 5.0
Currater o Lzaf Ralies 67 A0 a3z
Paddy bug - T -
B.H.P. 17 35.2  140.8 12
Gall Midgo 17 0.4 7.4
Stem baror - : e -
Parathion 11 Lest Roller 83 b 16.3 -
. Fad Buy S - i '
B.P.H. 33 4.0 8.0 o
Gell Midge - - -
Stem boroy - - -
Lebayeid 07. Lesaf Boller 50 8.6 0.7
j Paddy bug sn 7.0 9.3 i 5
B.P.H i -
Gull Hidgo a -
Shoe boren - 4 -
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USE OF PESTICIOES IN PADDY CURLTIVATION.
 THE CASES OF MAJOR PESTS AND WIDELY
ADUPTED PESTICIDES

RATALE
:=::ﬁ'a'::_::ﬁz:*“r:::::,::::::‘:z:.‘:::::é::!:::..-It e e e
i ¥ o
Peat iclides Percent 1/ PFont Percent 2/ Avergor Quan- % Farmers
fleport.ing Report iy Humntity tity uaing the
por fmwd Pov Ao, Pesticides
Qz. ; the correct
Peat. -
icbaycid 28 Stem horer SRR b7 9.6 8
: 1 Thribs 43 _ 15.0 9.3 8
Lcaf Roller 14 4.9 6.4
" Leaf cating
catcrpillar 0? 2.0 4.0
Monitor-600- 16 Stem borer 18 : 12.0 3.0
' . Thripsa 9.0 ©10.0 28.0
Leaf Roller 18 12.8 14.40 a
Leaf eabting '
caterpillar 36 1.0 5.4
; Paddy bug a9 16.0 5.9
Ecalux 12 Leaf cating
caterpiliar 86 6.0 8.5
Plant hopper - 4 8.0 0.7 40
Nuwactron Stem borer 17 2.0 3.2 :
Leaf Roller a7 6.0 7.8 32
- Lorrector 09 Stem borer 100 : 40,8 123.2 26
Tamsron o7 Stem borer 20 6.0 16.0 71.
teaf Roller 40 12.0 8.0 B.0
Leaf eusbing
caterpillar 20 ' 8.0 16.0
Blant hopper 20 8.0 10.0
Monocrotophos 04 Lesf Roller 50 15.0 16.0
2 teaf cating ¢
caterpiblar 50 15.0 16.0 14

1. Asa percentage of the farmers reporting any pest problom.

Z. As a porcentage of the Farmors roporting the scoepoctive pesticide.

apply chemicals. Observations on the ncar by ficlds
also influenced the farmers in this decision process.
Prior advisc of extcnsion officers as a decision cri-
terion on insecticide use was found incffective execept
for onc third of the farmeors in Matale. However,:
after the decision iade to use insecticides, oxtension
agents werc consulted for information on the suitable
‘types of iinsccticides, quantitics and frequenciecs of
application {Jable 8). '
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this respect bos, nevertheless jpast expericnce
was the most powerful deeision criterion, though
this "past oxperiencc” could be originated by
past cxtcnaion activitics, & substantial proportion
of the Ffarmcrs rosorted to past sxporionce  in
deciding the guantatives of insccticides applicd
(Table 10). Morc than 25% of the farmers claimed
their practice as @ guils adoguate  to . control
the insccts ocven though it was  shown carlier
that farmers used only small quantitiies of
chemicals., This is a matter for further investi-
gation because this could happen as a resulb
of the recommendeticns being too high or the
®adequate level® bhe  farmers refer to is lower
than the level of eocntrel the rescarch rocommenda~
tions arc geared Lo achieve, [t s intercesting
to notc that lack of fipances had not been a
limiting factor for pest control ({(fable 10).

Safe Handling of Insecticides:

Avoiding spraying against the wind and
and refraining from diceetly touching the chemical
were the safe handling practices followed by
almost ail the farmers. (Table 11). Long slecved
shirts were the only type af protective ¢lothing
reperted by them. However, a“ter spraying bathing
or having a thorough  body wash was practiscd
by almost all farmers, finc third of the farmers
usod to wash the spraying cquipment in (unsafe)
places such as public bathing places and natural
wator ways. jowover, an cgual proportion was
caut ious cnough to wash the sprayers and pour
the wasto water back into tho paddy ficld beforc
loaving it.

Storage of insocticides and disposal
of the owpty contmincrs were donc  according
ato the standard “safc handling” instructions
by nearly all the farmers (lable 12). They
wore wcll awarc ef ithe poisonous nature of
the chomicals and no health hazards . duc to
poisaning were ropartod (Table 13). Nono the
lesa this rcicrs ooly ta the clsarly visible
immediate problems and farmers hed 0o ideca
that continuous cxposure to chemicals may create
hecalth problcoms. Mujority of ‘thes had the
impression that -an inserticide applicd tec
the field is cffcetive only for 4 to 5 days.
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Table 10.

Reasons for the choice of the Guantitics and Froequencios,

ibisl Samplo

cn.vmm.mxvnw»o:no u&mmw
Just maogtmwn.no control : 35 - 48 27.67
Advico of officials 1 27 | s 17.67
Observation of other practices 27 R o PR L 11533
»aﬁwnm of tho other wmnﬁ@wm. 8y 37 < | 13.00
rwawwoa moncy availability 8 i : = : mrm

703 H..omua_;.au:@. cason, : : 3 | _ : . . 2.57




Table 11. Adoption of precaution in hendling Pesticides

Kty 'Kogélls St gle Totsl
% feporting  SRopocking % Hoporting Samplo
e e b SRl
" Avoiding contact S 83 B3 9.0
i Avaiding against blowing 7 76 42 £3.67
I Proteetion cloths 68 53 30 56,33
| Hats
i Hasks
I Shocs
: Gloves
! Bathing . 52 © 53 87 64.0
{ Washing cquipment in public wstor weysly 40 75 32.33
i Nashing in privatc watcr water ways : i i
| Washing in the ficld 37 an 38 38,33
! Other _ . 10 73 8.67 '
able 12. Some information on Storsge of Insccticides of Fara Level.
Kandy Eegallc . Matsle Total
£ Reporting % Reporting % Reporting Samplo
torage in the house 16 34 L 27.67
vt aide ] &0 53 45 52.67
torage in safc place y 12 Z 26.67
nsafe place 12 10 17,08
isposal of emptics:
Distraycd e &6 T 8 41,53
Sald e 14 1 i8 13.00
sed as containor of non food itom 5 12 8 B33
sed as fond containcr ; 2 ; - 0.67
scd for other purposcs ; 8 15 7.67
Table - 13
Occuronce of Health Hazards duc to Insccticide Paisoning.
Kandy Kegalie Matals Yotal
% Reporting % Heporting % fioporting Samp1d
Health hazard ) 7 i 10 Q;U
fxporicnced Pty
Not Experionced i T, %0 B 80.33
{Non responding cascs) 5 3 & o 1.0

to be continued in Kruchi Vol.10 No.2.
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