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Organic Farming in Oil Palm 
1,'7 P. Murugesan and v: Krishnakumar 

1. Introduction 
The Elaeis (Greek for "oil"), from the genus of pa lms, comprises two species, 

both called oil palms. The Elaeis guineensis [acq, originally from West Coas t Africa, 
which is the main source of palm oil; and the Elaeis oleifera (HBK) Cortes ("oil 
p roducing") origin ally from Central and South Am erica. Though the genus Elaeis of 
the family Arecaceae contains two tropical species, on ly Eguineensis is of economic 
importance due to the high oil conten t in the mesocarp and in the kerne l oil. The oil 
palm growing regions house vast area s of tropical rainfores t rich in biodiversity on 
the continents of Asia, Africa and Sou th America. The firs t cultivation of oil palm 
and use was started around 5,000 years ago and then Arab traders brought the 
oil pa lm to Egypt. It was not unt il the early 20th century that oil palm was planted 
commercially in Sou th East Asia . 

Oil pa lm prod uces two diffe rent types of oils: palm oil (from the pu lp of fru it) 
and palm kernel oil. The oil pa lm provides one of the leading vege table oils produced 
globally, accounting for 25 per cent of globa l consumption and approxima tely 60 
pe r cent of international trade in vegetable oils . An estimated 74 per cent of global 
palm oil us age is for food products and 26 pe r cent is for industrial purposes. Palm 
oil is used in a w ide variety of food products su ch as cooking oil, shortenings and 
margarine, while palm kerne l oil is a raw material in the production of non-food 
products which include soaps, de tergen ts, toiletries, cosm etics an d candles. 

For many tropical countries, oil pal m is an economically important crop, 
fulfilling local demand for vegetable oil and generating large export incomes. It is 
grown by p lantation companies and smallholder fam ilies, where the smallho lders 
supply oil pa lm fruit to a centralised mill. As demand for vegetable oil increases, 
due to growing and increasingly wea lthy populations, the ind ustry is expa nd ing 
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rapidly on to new land and there is an increasing need for ecological int ensification of Accor 
production. Oil p alm is am ong the m ost productive and profitabl e of tro p ical crops (USDA) th 
for bio fue l produc tion . Production of biodiesel from oil pa lm has been inc reasing tonn es n ,\T 
in recen t years, particularly in Africa an d Lat in America. 

2 .2 . Inte 
2 . Production S cenario 

The ir 

2 .1. Global Scenario bi llion . Ar 
of palm oi 

O il palms are res tricted to the tr opics and h ave mainly been cu ltivated in 
were Euro 

Indonesia, Malaysia and Thailand in Sou theast As ia, Nigeria in Africa, Colombia 
oil export 

and Ecu ador in South America an d Papu a New Guinea in Oceania. Since 1980, palm 
leading COl

oil production has increased tenfold and as pe r report of FAO, the global demand 
52.9 per cei 

for palm oil will double in 2020, and trip le by 2050. With global production of 62.4 
Malaysia ( 

million tonnes of p alm oil in 2015, oil pa lm is gr own in 43 countries of th e w orld 
Exp orts an 

covering an area of 17 m illion ha of mature pa lm oil p lan ta tions across the eq ua tor. 
of th e pa in 

Alth ou gh, it is plan ted on only 5 pe r cent of the tot al w orld vegetab le oil acreage, 
th e Eur OPE 

p alm oil acco u nts for 33 per cent of vegetable oil and 45 pe r cent of edible oil 
per cent). 

worldwide. Oil p alm sa tisfies 30 per cent of the world edible oil and fat requirements 
w ith little fewer than seven per cent of the areas pl anted to oil crops. Indonesia and 2.3.0rgc 
Malaysia lead th e p roduction front accounting for abou t 85 per cent, totaling to 

As per 53 ,3 m illion tonnes (Table 9. 1). The thi rd largest producer of palm oil is Th ailand, 
of organic ( 

followed by Colombia, Ni geria, Euca dor, Gua tem ala and Papua N ew Gu inea. There 
of th e pa lm 

has re cen tly been an increase in p alm oil production in South America via Colomb ia, 
composed 

Ecuador and Guatemala . The world average yield of p alm oil is reported to be 12.2 
metric tom 

tonnes fresh fruit bunch (FFB) per ha , and Guatemala, N icaragua and Mala ysia 
Organic eel 

top th e yield ch art with 24.6, 24.3 an d 21.1 tonnes per ha, respectively. Since 2006, 
oil produc t 

Ind onesia h ad exceeded Malaysia in produci ng oil pa lm, lead in g it to the biggest 
m etric tOM 

oil p alm producin g coun try in th e w orld . Big Private Plantation dominates the total 
has decrea: 

area of oil palm and Riau is th e m ost oil pa lm con trib u tor province in Indon esia. 
Ecuadoran 

Table 9.1: Oil Palm Production in differe nt Countr ies of the World (2015) p rod uc tion 

Name of Country Production (million tonnes) 

Indonesia 

Malaysia 

Thail and 

Colombia 

Niger ia 

Eucador 

Guatemala 

Papua New Guinea 

Others 

and Malays 

Table 9. 33.4 (53.5) 

19.9 (31.9) 

1.8 (2.9)
 

1,2 (1.9) Colombia
 

0.94 (1.5) Cote c' lvoin
 

0,53 (0,9) Ecuador
 

0.52 (08) Ghana
 

0.5 (08)
 Total 

3.6 (5.8) 

Total 62.39 Quoted from P 

Source : Oil World June 2016 data base. Figures in bracket is the percentage . 
In resp 

palm oil, th 
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sification of Accord ing to recent estimate by the United Sta tes Department of Agriculture 
ip ica l crops (USDA ) the es tim ated world pa lm oil production during 2016-17 w ill be 64.5 million 
I inc reasing tonnes (World Palm Oil production .com) . 

2.2. International Trade: Exports and Imports 

The international palm oil exp orts by country during 2015 totaled US$29.1 
billion . Am ong the continents, Asian count ries accoun ted for th e h ighest exp ort 
of palm oil during 2015 va lue d at $25.2 billion (86.6 per cent). In the second pl ace 

iltiva te d in 
w ere Eu ropean Union exporters a t 6 per cent while 4.3 per cent of wo rldw ide palm 

, Co lombia 
oil exp or t originated from Latin American and the Caribbean. Indonesia was the

1980, palm 
leading coun try exporting pa lm oil to other consumi ng countries and they exported 

ial demand 
52.9 per cent of their to tal production, worth US$15.4 billion and it was followed by

t ion of 62.4 
Malaysia (32.7 pe r cen t - $9.5 billion) and N eth erlands (3.8 per cent - $1.1 bi llion). 

f the world 
Exports are do m in ated by Ind onesia and Malaysia, which accou nt abou t 90 percen t 

he equator. 
of the palm oil traded intern at ionally. The th ree ma in importers, India, China an d 

Jil acreage, 
th e European Union, account for slig h tly over half of total im p or ts of palm oil (50.7 

f ed ibl e oil per cen t). 
qui remen ts 
onesia and 2.3 . Organic Palm Oil 
totaling to 

As p er the statistics av ailable for 2011(SSI Report, 2014), the global prod uction 
5 Thailand, 

of organic cer tified palm oil fru it was 150,750 met ric tonnes (Table 9.2). If 25 per cent
mea. There 

of the pa lm oil fruit is considered to be composed of pa lm oil and that 6.5 per cent is
Colombia, 

composed of the palm kernel, organic palm oil accounted for approximately 38,000 
:i to be 12.2 

met ric tonnes, while orga nic palm kernel acco un ted for abou t 10,000 me tric tonnes. 
::i Malaysia 

Organic cer tified palm oil accounted for approximate ly 0.07 per cent of globa l pa lm 
Since 2006, 

oil production. Organ ic pa lm oil fruit p rod uction has fluctu ated around the 150,000 
the bi ggest 

metric tonne over the last three yea rs, while certi fied organic are a under cultivation 
es th e total 

has decreased consid erably from 16,700 hectares in 2008 to 7,200 he ctares in 2011 . 
nd onesia . 

Ecua dor and Colombia together represented 97 per cent of total organic palm oil fru it 
~0 1 5) prod uc tion in the world , w ith Co lombia alone represen ting 89 per cent. Indon esia 

and Ma lays ia do n ot have any orga nic penetrati on in the palm oil sector. 

Table 9.2: Organic Palm 011 Area Harvested, Production and Sale Volumes by 
different Countries (201 1) 

Area Har vested (ha) Production (mt) Sales (mt) 

Colombia 5,500 133,950 (88.9 per cent) 110,000 

Cote d'ivoire 100 1,100 (0.7 per cent) 400 

Ecuador 1,000 13,000 (8.6 per cent) 10,000 

Ghana 600 2,700 (1,8 per cent) 2,200 

Total 7,200 1,50,750 1,22,600 
(37,688 mt palm oil) (30,650 mt palm oil) 

Ouoted from Palm Oil Market (SSI Review 2014). 

In respon se to the urgent and p ressing global call for sustainably p roduced 
palm oil, the Round Table on Sustainable Palm Oil (RSPO) w as set up in 2003-04. 
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RSPO is multi stakeholder forum, bringing together seven sectors of palm oil, oil a jointv 
palm producers, palm oil processors, environmental and nature conservation NGOs been pr 
and social or developmental NGOs - to develop and implement global standards is one 0 

for sustainable palm oil. Green palm is a certificate trading programme that allows develop 
consumers the flexibility to purchase sustainable palm oil certificates under the Foods F 
book and chain supply chain system. These certificates are issued to producers who Oi l 
are members of RSPO and certified to produce palm oil in a sustainable manner. from 20 

expansi2.4. Indian Scenario 
p alm b)

Oil palm was introduced into India as a small-holders' irrigated crop during im p orta 
1989 to meet the growing demand for vegetable oils. India's vegetable oil economy is derivati 
the world's fourth largest after USA, China and Brazil. With per capita consumption healthy
of vegetable oils @ 16 kg per year per person and for the present population of 1276 
million, the total vegetable oil demand is likely to touch 20.4 million tonnes by 2017. 3. eli. 
A substantial portion of edible oil is met through import of palm oil from Indonesia 
and Malaysia. Palm oil has dominated Indian imports since the last two decades for 3.1. Gt 
its logistical advantages, contractual flexibility and consumer acceptance. India's Oil 
palm oil consumption has increased from 13 per cent in 2007-2008 to 15 per cent in like Mal 
2011-2012. India is also the largest importer of palm oil amounting to 44 per cent South A 
of world imports and Malaysia was the leading supplier of oil palm constituting south in 
over 20 per cent of the total imports. Other countries supplying refined and crude grown 0 

oil palm to India include Indonesia, Germany, Italy and China. India is the largest 10° sout 
consumer of palm oil in the world, consuming around 17 per cent of total world cultivati 
consumption. palms a 

India holds only a tiny share in area and production of palm oil in the world. 200 m al 

As per the statistics for2014-15, the area under oil palm cultivation in India was 2.3 3.2. Te
lakh ha with production of 1.7 lakh tonnes. Andhra Pradesh is the leading palm 
oil producing state in India contributing approximately 86 per cent of country's Ten 
production followed by Kerala (10 per cent) and Karnataka (2 per cent). Unlike in palm yir 
Indonesia or Malaysia, in Andhra Pradesh, palm oil cultivation is mostly irrigated. 33°C anc 
Other important oil palm producing states include Odisha, Tamil Nadu , Goa and tempera 
Gujarat. tempera 

by d isea 
2.4.1. Schemes for Development of Oil Palm Cultivation in India 

A h 
The consumption and import of oil palm has been constantly rising while there many eli 

has been a negligible increase in domestic production. Creation of adverse price at tempt
atmosphere due to heavy price fluctuations, availability of cheaper imported oil exp crier 
palm and lack of processing facilities has affected the area expansion und er oilseeds develop 
particularly in the states of Odisha, Tamil Nadu, Goa and Gujarat. leading 

The Indian Government has undertaken various schemes and programmes plantatic 
to increase oil palm production in India considering the heavy dependence of the product] 
country on edible oil imports. Oil Palm Development Programme (OPDP) under 

3.3. RaTechnology Mission on Oilseeds and Pulses and Programme of oil palm area 
expansion (OPAE) under Rashtriya Krishi Vikas Yojana (RKVY) are some of the Oil 
ambitious schemes of the Government. Organizations such as Oil Palm India Ltd, fall of 2,~ 
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oil, oil a joint venture between the Government of Kerala and Governmen t of India have 
INGOs been promoting oil palm cultivation among the small holders. Godrej Agrovet 
idards is one of the leading pr ivate companies involved in oil pa lm p roduction and has 
allows developed over 35,000 ha of oil palm in eight states. Ruchi Soya Industries Ltd . and 
ler the Foods Fats and Fer tilisers are the other companies engaged in oil palm bu siness. 
rs w ho 
nner. .I, Oi l pa lm development in India is undertaken recently through Mini Miss ion II 

from 2014-15 to increase the production and productivi ty of oil palm through area 
expansion in potential regions of the country. While there is a need to promote oil 

:luring 
omy is 
npti on 
)f 1276 

palm by the way of area expansion and be tter cultiva tion practices, it is equa lly 
im portant to focus on innovative growth stra tegies such as market ing of high grade 
derivatives and nutraceuticals, bio-m ass u tilization and branding of palm oil as 
health y cooking medium. 

Y2017. 3. Climatic Requirements 
onesia 
des for 3 .1. Geographical Posi tion 
lndia' s Oi l pa lm is a crop of the tropics, and is fou nd abundantly in South East Asia, 
cent in like Malaysia and Indonesia, on the African continent (Western and Central) and 
er cen t South America . From as far as 16° north in Senegal to 13° south in Malaw i, and 20° 
itu ting south in Madagascar, isolated oil palm plantations could be fou nd . How ever, it is 
cru de grown commercially in more tha n 20 cou ntries with most areas within 10° north and 

largest 10° sou th of the equator. The eleva tion and slope of an area inte nded for oil palm 
world cultivation are also important factors that determine its suitability. In general, oil 

palms are not reco mmended for planting in areas w ith an elevation of more tha n 

world , 200 m above MSL. 

'Vas 2.3 
; palm 

3.2. Temperature 

rntr y's Tempera ture can be a limi ting factor for oil pa lm production , The best oil 

dike in palm yie lds are obta ined in places w here a maximum average temperature of 29­

igated . 33°C and minimum average temperature of 22-24°C are avai lable . Higher diurnal 

oa and temperature variation causes floral abortion in regions with a dry season. If the 
temperature drops, the oil palm produces fewer leaves an d is more often attacked 
by diseases . It therefore yields less . 

e there 
e price 
ted oil 
ilseeds 

A ho t temperature enables the oil palm to make many leaves and to produce 
ma ny clusters of fru it. However, the growth rate of young seedlings w ill be inhibited 
at temperatures of 15°C or lower. Nigh t temperatures below 15 °C (sometimes 
experienced in Congo and Guinea) m ight cause "hea rt rot" , a disease whic h 
develops in trees of five to eight yea rs old, starting a t the cen tre of the crown and 
lead ing often to a dying of the pa lm. As it is d ifficu lt to replant trees in an affected 

ammes planta tion beca use of the reduced su nlig ht intercep tion, this results in a loss of 
! of the produc tion for at leas t 20 years . 
under 

n area 3 .3. Rainfall 

of the Oil palm is a humid cro p and requires annu al evenly dist ribut ed annual rain 
.ia Ltd, fall of 2,500 mm to 4,000 mm or mo n thly ra in fall of 100 to 150 mm with dry periods 
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not excee ding 2-3 months . On average, a mi nimum annual rain fall of 1,800 mm G 
is cons id ered optim al, ran gin g up to 2,500 mm w itho ut harm. H owever, rain fall palm e 
above 2,500 m m is considered unfavorable beca use th is interfere s w ith a lower solar are to 
rad iati on. In areas wi th d ry spe ll, a deep soil w ith hi gh w ater h olding capacity and wi thp 
a sha llow water table supplemented with adequa te irriga tion is required to meet large a 
th e water requirement of the palm. to im p 

p rop e An almost continuous m oist ure su pply is a critical factor for high oil palm 
pl anteyields. A water deficit grea ter than 30-40 cm / annum wi ll significantly reduce fresh 
the ris fru it bu nch (FFB) yield . A moisture deficit affects the yield in four main ways: 
d ifficu 

1.	 It causes abortion of infloresce nces, both ma le and female, ab ou t four 
months prior to an thesis, which results in crop reduction some 10 mo nths 5. Be 
after the period of stress; Tl 

2.	 Ph ysiological stress at th e tim e of sex de termina tion of the floral ini tials also in 
resu lts in the formation of higher number of male in florescences, which E. guin 
adverse ly affects yields of mature palms about 26 months or lat er; valuab 

3 .	 During pe riods of sever e m oisture st ress, abortio n of newl y-produced sin gle 
inflorescences can occur, together wi th d rying ou t and death of developing fronds 
fruit bu nches; of the f 

and a!4.	 Also affects production adversely three years la ter. 
leaflets 

The relative humidity shou ld be between 75 and 100 percent throu gh out the shallov 
year. Relati ve humi dity of more than 80 percent is requi red for op tim um growth. cm of t 
Rain fall di stribution in Ind ia is not even and adequ ate, an d hence, oil palm is to be 50 yea! 
cu ltiva ted under assured irrigation conditions by adopting recommended practices. becaus 

Th 3 .4. Solar Radiation 
separat 

A hi gh level of sola r rad ia tio n is im portant for grow th an d fruit bunch flow ers 
p roduction. The d aily requireme nt of su nligh t is between 5 an d 7 day ligh t hours 
and at least 2,000 hours of sunshine annually. In Malaysia, the high rate of annual 
growth is the res u lt of high levels of annual light intercep tion . The sex ra tio will be 
the hi ghest with long pe riods of sunsh ine tw o years prev iousl y at the tim e of flower 
d ifferentiati on and when the dry season rainfall is at its maxim um . In areas w here 
there is a lot of sunshine and the palms are grown in soil which gives adeq uate 
water and nu trients, there will be strong photosynthesis . The leaves grow large, 
the fruit rip ens welt and there is more oil in the fruits . 

4 . Soil Requirements 
Oil palm can be grown in wide range of soils . The most id eal soi l will be well­

dra ined, deep, medium textured loa my alluvial soils, rich in humus content, easily 
p en etrable wi th good moisture reten tion . The primary tap root descends deeply 
from the base of th e trunk, but remains sh ort w hen the w ater table is h igh. The 
finer second ary roots are in the top one meter of so il an d hence, at least one-meter 
depth of soil is required. 
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Gra velly and sandy soils , particularly the coastal sands are not ideal for oil 
pa lm cultivation. Highly alk aline, highly saline , heavy clay soils with poor dra in age 
are to be avoided . Th ou gh the crop su ppo rts w ater logging for short per iods, areas 
w ith prolonged wa terlogging are to be av oided . The soil s shou ld not be heavy w ith 
large am ounts of clay, which during the mo nsoon sea son leads to water logging due 
to impeded d rain age. La teriti c, sandy, or peat soils are p roblematic so ils th at need 
prop er manuring and m ainten an ce for op timum palm growth. The cro p sho uld be 
p lanted, where ver po ssible, on flat or undu lating land : steep slop es increase both 
the risk of erosion an d the cos t of establishment an d p roduction , including the more 
diff icult an d m or e costly construc tion of access roads. 

5 . Botany 
The oil palm tree is a member of the family Palmae, subfamil y Cocoideae (w hich 

also inclu des th e coconu t), genus Elaeis. The genus contains two m ain sp ecies viz., 
E.guineensis or African oil palm, an d E. melanococca or Am erica n oil palm; the latter 
valua ble on ly for hyb ridization purpose. The trees are unbranched with a long stout 
single stem, or tru nk, termin ating in a cro wn of 7-100 fronds. On an av erage, the 
fron ds are produced at the ra te of tw o per month in a regular sequence. The length 
of the frond is abo u t 7 m, and eac h fron d cons ists of a pe tiole, which is 150 ern long, 
and a rac h is be ar ing 250- 350 leaflets . Each leaflet may be abou t 130 cm long. The 
leaflets are arr anged on two lateral p lanes. The root system of oil palm is relatively 
shallow , coarse an d inefficient , with m ost of the active roots foun d in the upper 30 
em of the so il. The trees ma y grow to a height of 20-30 m, and a tree can live up to 
50 years, but it is u sually replan ted a t 20-25 years becau se of declining yields and 
becaus e their hei ght m akes harvesting diffi cult. 

The oil palm is a monoecious pl ant, and produ ces both m ale and fem ale flow ers 
separa tely on the same palm. The male flowers p rovide pollen w hi le the fem ale 
flowers develop - ove r a period of 5-6 months - int o fru its com m only referred to as 

Figure 9.1:Young 011 Palm Plantation 
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Figure 9.2:Yielding Oil PalmTree. 

6.Nu 
Th 

th e bes 
managE 
cro p in 
the per 
p recoci 
costs in 
field w 
therefo 
to ensu 
sh ade f 
and cuI 
They a: 

6.1. S 

Th 
directly 
nu rser) fresh fruit bunches (FFB) . The trees come to flowering 14-18 months after planting. 
On the The development of the inflorescence to the fruit regime takes 42 months, including 
drainaj 10 months from establishment to initial sexual differentiation, 24-26 months between 
mixtun sex development and flowering, and 5-6 months from flowering to yield . Hence, 
is as fo ecological conditions which affect earlier phases of inflorescence and flowering 
a t 7 mn appear only in the yields 18 to 24 months afterwards. 
daily rs

Being a perennial crop, it yields con tinuously throughout the year. The tree 
time a~

produces large, spherical red fru its in bunches. Up to 200 fru its can be produced stage 0 
per bunch. In each productive year, an oil palm tree may produce betw een 8 to 

Th 12 bunches of fruit and each bunch weighs between 10 and 25 kg and contains 
in sing between 1,000 and 3,000 individual frui tlets. The fruit is reddish in colour, as it 
is likelj contains high amounts of beta-carotene, and grows in large bunches. It consis ts of 
Rela tivi a hard seed (kernel) enclosed in a shell (endocarp) which is surrounded by fleshy 
stage m husk (mesocarp). Palm oil is extracted from the mesocarp, while palm kernel oil is 
fu ll nurderived from the kernel after being separated from the mesocarp. 
ar ea fUJ

The oil palms are very efficient producers of oil. Oil content in the fruit pulp is seed lin 
about 50-60 percent or 20-22 percent of bunch weight; oil content in the fruit kernels system, 
is about 48-52 percent or 2-3 pe rcent of bunch weight. Fresh fruit bunches, once incurs I
harvested, must be processed in an oil mill within 24 hours to avoid deterioration land is 
of oil quality . round r 

There are 3 oil pa lm varieties: Dura, Pisifera and Tenera, with the latt er being 
6.2 . Dmainly selected for economic production . The dura palms have kernels w ith a thick 

shell; the pisifera palms ha ve kernels with no shell; while the fru its of the tenera	 Do 
pa lm have a lot of pulp, a thin shell and a big kernel.	 (u su all­

primar 
th ickne 
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6. Nursery Management 
The success of a commercial oil pa lm plan tation begin s with the selection of 

the best planting ma terial available from a reco gnized source, exce llent seedling 
management in the nursery and subsequent sound agronomic management of the 
crop in the field. Ad option of the best nursery management will allow shortening 
the period bet ween transplanting in th e field and the first harvests (increased 
precocity), increasing the initia l accumu lated yield, and reducing initial maintenance 
costs in the field , pa rticularly weed and pest control. Repl acement of plants in the 
field will also be minimized with efficient culling / selection in the nursery. It is, 
therefore, important th at proper nursery practices are str ictly followed in orde r 
to ensure hea lthy growth of seed lings . The practices include: use of good top soi l, 
shade for you ng seedlings, watering, weeding, ma nuring, pest and disease control, 
and culling /selection. Different systems for ra ising oil pa lm seedlings are practiced . 
They are as follows. 

.l 

6 .1. Single Stage Nursery 

The sing le stage nursery involves p lanting the sprouts (germinated seeds) 
direc tly into large po lyba gs (500 gauge and 40 cm x 45 cm size), avoiding the pre­

nting. nursery stage, and raising the nursery up to the stage of transplanting of one year. 
On the lower half of the bag, perforations are made at an interval of 7.5 cm for udin g 

tween drainage. A bag can carry 15 - 18 kg of nursery soil depending on the type of potting 

fence, m ixture used. The wa ter requiremen t for different stages of growth of seed lings 
rering is as follows: 0 - 2 months at 4 mm/ day, 2 - 4 months at 5 mm / day, 4 - 6 months 

at 7 mm/ da y an d 6 - 8 m onths at 10 mm / day. It is bet ter to su pply, if feasible , the 
daily req uirement in two ha lves to preven t ove rflow and wastage caused by one 

e tree time ap plication. Apply 9 - 18 I of wa ter per seedling per week according to the 
:luced stage of growth and soil type. 
:1 8 to 
ttains The advantages of this sys tem are : i) Tra nsplanting shock is totally absen t 

in singl e stage nursery system, whereas, in do uble stage nursery system, shock / as it 
is likely to occur at the time of transfe r from small poly bags to large one, an d ii) ists of 
Relatively lesser labour force, equipments and inputs only are needed than do ub le Ieshy 
stage nursery . Ho wever, some of the disadvantages are: i) It is necessary to have the I oil is 
full nursery infrastructure ready, large bags filled and irrigation of the full nursery 
area functional right from the initial seed delivery, ii) In the initial critical period , 

ulp is seedlings sp read over large area require greater volume of w ate r over p re-n urse ry 
srnels sys tem, iii).This also causes difficulties to make critica l observation and supervision 
once incurs more inputs, iv) It is defini tely an unsuitabl e sys tem where availability of 

.ation lan d is a constraint, an d v) Culling or removal of abnormal seedlings in the last 
round resul ts in very heavy mo ne tary loss. 

being 
thick 6.2. Double Stage Nursery 
enera Double stage nursery is the raising of seedlings in beds or small po lybags 

(us ually 250 gauge and 23 em x 13 em size) up to th ree to five leaf stage (pre or 
p rimary nursery) and later tran splanting in to bigger bags (500 gauge or more 
thickness an d preferably 40 em x 45 em size) (secon dary nursery). The advantages 



J

Organic Far258 Organic Farming in Plantation Crops 

-
-= - , 

\ 
\ 

Figure 9.3: Raising Seedlings in Primary Nursery. 

of this system are: i) Less irrigation requirement for very small section of nursery 
area. This system allows saving of maintenance cost and also conserve reserve 
water supply, ii) Since all the seedlings are held in small section, it is easy to 
observe them critically and cultural operation takes very less time, and iii) Culling 
is easy and can be done quickly in the first stage resulting in less wastage. The 
disadvantages of this system are: i) Double operation is required which is labour 
intensive in the initial stages, ii) Transplanting shock is inevitable in double stage 
nursery, especially, if transplanted at dry period. However, with proper care and 
supervision, transplanting shock could be avoided. 

Figure 9.4: Raising Seedlings in Secondary Nursery. 

6.3. Use 
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6 .3. Use of Advanced Planting Material 

A traditional oil palm nursery consists of seedlings de veloped in poly bags 
kept in triangular fashion, the spacing on each side being 90 cm or less. The plants 
are maintained in these conditions for approximately 12 months and used for 
planting in the field. The use of advanced planting material (APM) in oil palm 
allows planting of more vigorous plants in the field , which have the potential for a 
higher init ial accumulated yield than plants coming from traditional nurseries. The 
most import ant factor in nursery plant growth is the length of the nursery stage . 
However, in order to achieve vigorous grow th, it is necessar y for the plants to 
receive as much sunlight as possible, which can be achieved by using a bag spacin g 
proportional in length to plant time in the nursery. The concept of advanced stage 
nursery imp lies extending the nursery stage to 18 months or more. This requires 
an inc rease in the sp ace between bags in order to reduce etiolat ion. Other p ract ices 
that help production of seedlings in an ad vanced nursery ar e the use of larger bags 
and an increase in nutrient supply. 

The potting mixture is made by mixing top soil, sand and well decomposed 
cattle manure in equ al proportions. Use of compost prepared by mixing soaked EFB 
and cow dung(60:40) @ 4.8 g N / plant helps better gro wth of seedlings in the oil 
palm pre-nursery « 3 months), while unsoaked EFB and cow dung (60:40) compost 
improves better in later sta ge of grow th of seedlings (3-13 months)in the nursery. 

The poly bags are to be filled with the potting mixture leaving one cm at the 
top of the bag. A healthy germinated sprout is placed at the centre at 2.5 em depth. 
While placing the sprout, care must be taken to keep the plumule of the sp rout 
facing up wards and the rad icle downwards in the soil. It is better to p lant sprouts 
soon after the differentiation of radicle and plumule. 

6.4. Culling in the Nursery 

Culling/ select ion need special attention in view of its great influence on palm 
productivity .The initial culling of inferior seedlings should be carried ou t just before 
transplanting from the p re-nur sery into the ma in nursery, or three months after 
planting germinated seeds in a single stage nursery. Thereafter, culling should be 
done at a three-monthly interval , with final critical selection immediately prior to 
field pla ntin g. Regular culling should be carried out or otherwise it will be difficult 
to do culling if it is taken up a later sta ge, as the plant size increases. The most crucia l 
cull ing sta ge is after nine months of seed planting as at this stage, the seed ling will 
express most of the abnormal characteristics. 

All def ormed, diseased and elongated seed lings are to be discarded. The 
maximum acceptable loss rates in the pre-nursery are: seedlings that have failed to 
de velop and dead seedlings-5 per cent ; abnormal seedlings- 10 per cent, making 
the total of 15 per cent at the most. Thus, if 200 germinated seeds are planted per 
hectare , it is accep table to keep only 170 seedlings /ha at the end of the pre nursery . 

The most common types of abnormal plants at the end of the pre-nursery are : 
very narrow leaves (grassy appearance); tw isted , crinkled, corrugated or rolled 
leaves; puckered leaves (collante); exaggerated upright plants; chimeras (albines) 



:

260 OrganicFarming in Plantation Crops Organic } 

and underdeveloped plants (dwarfs). Sick or chlorotic plants/ or those that have by smal 
been severely attacked by insects or by fungal diseases/ together with any stunted quality. 
or otherwise abnormal plants (fused leaves/ leaves inserted at an acute angle/ short usually 
or narrow leaves/ leaves spaced too far apart), should all be discarded. Rejected pro vide 
seedlings should be destroyed immediately as they never yield satisfactorily. grow n f 

6.5. Selection of Seedlings for Planting Lan 
area sui 

Seedlings with well-developed root system/ which have well bound roots with 
th ree m e 

soil, with fully opened frond spread/ and un-etiolated seedlings are to be selected 
permeal 

in the nursery for the main field planting. At the time of transplanting/ a normal 
in uppel

seedling should display height of 1.0 to 1.3 m; collar girth of 18 to 22 ern and the 
with sUI

number of functional leaves to be 10 or 12. 
@200g 

Avoid using seedlings which are under developed plants (dwarfs), particularly 
with a thin basal bulb; abnormal leaves (leaflets): rolled/ twisted/ too short/ long 7.1. Ti l 
or narrow/ etc; short young leaves/ giving the plant a flat appearance; acute leaf Tra 
insertion angle/ given the plant a rigid and up right appearance and with juvenile In very 
character: leaflets do not differentiate for field planting. severely 

In order to obtain high yields of crude palm oil, the most important factor at the for plan 

outset is the selection of planting materials. The oil palm seeds are carefully selected summer 

and germinated under carefully controlled conditions. The seeds are then planted in in the be 

polybags where they will remain for at least 12 months before planting in the field. healthy 

Intensive care should be given at this period. Adequate irrigation/ correct manuring/ for p lan 

and immediate remedial treatment of any disease or pest attack are important to will pro 

ensure the production of healthy/ well grown seedlings for transplanting in the field. 7.2. Pa 
In oil palm/ being a perennial crop and with a life span of more than 25 years/ 

OnE it is very important for any planters to plant good quality seedlings during field 
in oil pa

planting. The planting material that was proven superior plays the most important 
type ancrole in ensuring a high oil yield from the plantation. Inherent genetic make-up of 
competi

the planting materials determines the level of oil content in the fruitlet. Planting 
a t low er 

materials selected for planting are recommended to be obtained from proven and 
growth. 

reputable seed suppliers or nurseries. This is to ensure only good quality planting 
less fave 

materials with the potential to give high palm products are planted. All seedling 
orders should be made based on planting requirement/ whereby planting policy It is 
would determine the number of seedlings to be planted. In order to obtain early as it alle 
high yield per hectare/ high density planting is advocated unless other policies utilizatic 
such as integration project is to be implemented. However/ high yielding planting Equilate 
materials must be properly nurtured in the field in order to fully exploit the genetic can accc 

potential of the palm as the expression of any planting material is a function of hexagon 

genotype and environment. s tand w: 
in ter-pal 

7. Land Preparation and Planting to depre 

Oil palm is mainly cultivated as an industrial estate crop/ and therefore/ 7.3. Le 
it occupies a large area of 3/000 to 5/000ha around a central oil milt where the 

The harvested fresh fruit bunches (FFB)are collected and processed immediately/ as any 
p lan ting delay cause rapid deterioration of oil quality. Though the crop can also be grown 
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ave by smallho lders , the oil qu ali ty, in genera l, is much lower and does not meet the 
ited quality standards for commercializa tion . Sma llho lders' oil pa lm p lantations are 
tort usu ally inte rcropped during the first years wi th various food and cash crops to 
:ted p rovid e some food and income from the field and all these crops should also be 

grown following organic farming practices. 

Land clearing is to be done by removing the initial vegetative cover to make the 
area suitable for oil palm planting. Prepare the land for oil p alm plantings at least vith 
three months before transplanting the seedlings to the main field . In soils with low 

:ted 
permeability, drainage channels are to be constructed to prevent water stagnation

mal 
in upper layer of soil. Pits of 60 ern? are to be prepared prior to planting and filled 

the 
with surrounding top soil and allowed to settle. Rock phosphate is to be applied 
@ 200 g per p lanting pit. 

arly 
ong 7.1 . Time of Transplanting 
leaf Transplanting to the main field has to be done during the onset of rain y season. 
nile In very impermeable soils and where there is chance for the seedlings to suffer 

severely d uring rainy season, proper d rainage has to be ensured. The best season 
the for planting is June-December i.e., during monsoon. In case of planting during 

:ted summer, adequate irrigation, mulching and growing cover crops like sun hemp 
din in the basin would help in avoiding hot winds during summer. 12 -14 months old 
eld . healthy seedlings with l-l .3m he igh t and 13 functiona l leaves are recommended 

ing, for planting. Sowing of daincha or sun hemp in the basin is recommended which 

t to will provide favourab le microclimate for the growing seed lings in the field . 
eld. 7.2 . Palm Density 
ars , 

One of the con trib uti ng factors towards achieving op tim um crop productivity
ield 

in oil pa lm is the p lanting density . Op timum pa lm density var ies with terrain, soil 
rant 

type and weather conditions, and therefo re, in order to reduce severe inte r-p alm 
::> of 

competition and at the same time aim high FFB yields, palms should be planted
:ing 

at lower dens ity in an environment which favors a very high level of vegetative 
md 

growth. Plants sh ould be planted at higher density in areas where conditions are 
:ing 

less favorable for vegeta tive growth.
ling 
licy It is generally accep ted that oil palm should be planted in a triangular pattern, 
arlv as it allows efficient light interception and utilization of land space. For efficient 
cies utilization of solar energy the rows are to be orie nted in the N or th-Sou th di rection . 
:ing Equilateral tr iangular system of p lanting with 9 m spacing between palms, which 
etic can accommodate 143 palms /ha will allow each plant to occupy the centre of a 
1 of hexagon thus allowing better use of the area . Any density higher th an optimum 

stand would result in inter-palm competition for light, water and nutrients . Severe 
int er-p alm competition normally results in low dry matter p roduction which leads 
to depressed FFB yield through low bunch production and reduced bunch weight. 

ore, 7.3. Leguminous Cover Crops 
the 

The prevailing wisdom within the oil pa lm industry also recommends theany 
planting of leguminous vegetation, which increases bio log ical nitrogen fixation, rwn 

261 
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stores nutrien ts, an d th en slo w ly release nutrients back into th e so il as the legumes e) 
di e followin g closure of th e oil palm canopy. Legumes are also th ought to help 
p revent beetle invasion s, s tem soil runoff, and red uce d isea se spread . Once th e oil 
p alm plan ts are est ab lished in the field, anyone of the leguminous cover cro p viz , 

Thl:Calopogonium mucunoides, Centrosema pubescens, Pueraria phaseoloides or Mucuna 
and arebracieata can be grown in the interspaces . All these cover crops have the advantag e 

that the y rapid ly establish, an d thus, protect the so il surface. The est abl ish ment of 7.4. In 
leguminous covers during the immature growth phase of oil palm enriches soi l 

Oil or ganic matter status and provides added nutrients to the sy stem , the reby enhance 
years,legrowth and subsequ en t yiel ds . Durin g the im mature per iod , legumes fix large 
use to gE qu an ti ties of nutrients, p articularly nitrogen from the atmosphere and return th em 
oil palmto th e soil through decomposition of the litter. Leaf litter accumu lation com me nces 
p alms of after abou t six months of legum e estab lishm en t. N itrogen returns in the firs t year 
of fertili of establishment are relat ively low , but large amo un ts of nitrogen are re leased from 
fruits fre the seco nd year onwa rds. It ha s been esti ma ted that abo u t 200 kg N / ha is released 
it peaksduring th is pe riod . 
replante 
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Figure 9.5: Growing Green Manure Crop in Oil Palm Plantation . 

Som e of the other benefits of raising legum inous gr een manure crop include: 

a) It provides con tro l of so il erosion and surface w ash, particul arl y in the 
undu lating / hi llY terr ain , 

b) It improves soil physical an d chemical p ro perties, 

c) it encourages the buildup of so il fauna, 

d) It he lps to su ppress weed growth, an d 
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e) It provides con tro l of p est s, par ticula rly Or yctes beetles by forming 
vege tative barrier res tricting the use of a decomposed palm residue as 
breeding sites. 

Thu s, establishment of leguminous covers is to be followed as s tanda rd practice 
an d are main tained for at least 2 - 2 lf2 years during the immature period . 

7.4. Inter Cropping 

Oil pa lm, a w ide spa ced pe rennia l crop wi th a long juv eni le period of three 
years, leaves consi derable inter and int ra row space in the field, which can be pu t to 
use to generate additiona l income during the juvenile phase of the crop. Commercial 
oil palm cultiva tion is generally characterized by large extent of monoculturing with 
palms of uniform age structure, low can opy, spa rse undergrowth an d intensive use 
of fer tilizers and pla n t pr otectio n chemicals. The oil pa lm tree com mences giving 
fru its from the third year, with the yield increasing gradua lly over the yea rs until 
it peaks at around 20 yea rs and thereafter, oil pa lm plantations are destroye d an d 
replanted at 25 to 30 year in tervals. 

In ter crop selected shou ld be compatible w ith the main crop an d should not 
compete with oil palm for light, water and nutrients . An y remunera tive crop can 
be gro wn, but the most suit ab le crops are vegetables, banana, flowers, tobacco, 
ch illies, tur meric, ginger, pi neapple etc. Whil e growing int er crops in mature oil 
palm gardens of 8- 12 years age or palms attained a height of three meters, intercrops 
shoul d be able to grow under partially shaded conditions and should n ot compete 
wi th oil palm for water, sunlight and nu trients (eg. cocoa, pepper, heliconia and 
ginger lilly). Whi le intercropping is practiced , do not cut the oil pa lm fronds to 
accommoda te the crops. Similarly, oil palm fron ds sh ou ld not be tied close to the 
s tem for inter-cropping, which will red uce photosyn the tic activ ity.Care should also 
be taken not to plough close to the palm base, which will cut the absorbing roots and 

Figure 9.6: Growing Coffee in Oil Palm Plantation. 
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thereby reduce intake of water and nutrients. Max imum number of g reen leaves 
should be retained on th e palm. All the intercrops shou ld also be grown following 
organic cultivation practices. 

7 .5 . Irrigation 

Oil palm is a fast growing crop with high productivity an d biomass production, 
and hence, requires sufficient irrigation, Continuous availability of soil moisture 
encourages vigorous growth and increased yield. Water de ficiency is found to 
adversely affect flower initia tion, sex differentiation, and the refore, results in low 
sex ratio due to production of m ore male inflorescences. Hence, oil pa lm cu ltivation 
is to be taken up only in areas wi th assured and adequate irr iga tion facility. In 
areas where perennial water source is ava ilable, basin irriga tion is possible. The 
irrigation channels are to be prepared in such a way that the individual palms are 
connected separately by sub-channel. For grown up yielding palms of three years 
age an d above, a minimum of 150 to 200 I of water per day is required. However, 
in olde r plantations, during hot summe r, th is qua ntity m ay be increased up to 300 
I. The requ ired qua ntity of wa ter is to be applied at 4-5 days interval. For light soils, 
frequent irriga tion wi th less wa ter is to be given, w he reas in heavy soils, irrigation 
interval can be longer. In areas with undulated ter rain, and wa ter is scarce during 
summer months, drip or micro sprin kler irrigation can be advantageous . If drip 
irr igation is ins tall ed, four drippers are to be placed in the weeded palm circle. If land he! 
each d ripper discha rges 81 of wa ter pe r hour, 5 hr. of irrigation per day is sufficient such a \\ 
to d ischarge 1601/ day. In case of micro sprinklers (180° or 360°), on e each on either 

Cor side of th e palm can be installed. Drippers/jets sho ul d be periodically checked for 
p its alon proper water d ischarge. While irrigating, the palm basins should be adequately 
channel: mulched and covered with soil to conserve moisture. 
Use of h 

7 .6. Weed control Plan ting 
avoidedA circular area of about 1.5 m-Z m ar ound the tre e base should be kep t free 
m ake plof wee d growth by regular weeding. It is more important for young palms, roots 

of w hich are to be kept free from competition from weed . Six rounds of weeding 7.8. Pr 
per year may become necessary during the immature phase of growth and three 

It isrounds pe r yea r the reafter. In addition, inter-rows are also to be weeded 2-3 times 
oil pa lm per yea r. The weede d materia ls can be used for mulching. 
to prune 

7 .7.	 Soil Conservation adversel 
also redi Soil erosion can be controlled by main taining ad equate ground cover vege tation. 
so that It Perennial tree cropping systems where the trees are established along with cover 
maycat<crops helps in reducing soil erosion than annual crop s. However, heavy rainfall can 
siteforpstill result in high erosion rates where so il is exposed and spe cific erosion control 
d istance measures should be taken in vulnerable areas. 
the long 

Appropriate legum e cove r crops are to be planted as early as possible after 
Pru clearing (or partial clearing wi th under-planting). This will also help to prevent 

to carry i Oryctes breeding in the felled palm trunk as well as improving th e ferti lity of the 
is confiru soil. Spreading or stacking pruned fronds along contours, even on gently sloping 
in la ter ' 
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Figure 9.7: Weeding in Plant Basin. 

land helps to prevent soil loss. Empty fruit bunches (EFB) should also be placed in 
such a way that erosion is reduced in vulnerable areas. 

Constructing soil erosion prevention terraces (with or without bunds) and silt 
pits along roads and in fields where erosion is likely to occur, making water diversion 
channels, also terracing all slopes above 10 degrees help in preventing soil erosion . 
Use of heavy machinery where soil erosion is likely to result should be avoided . 
Planting in severely sloping land, where the slope is more than 25 degrees may be 
avoided as the cost of terracing such land and the crop obtainable is insufficient to 
make planting financially viable . 

7.8. Pruning of Fronds 

It is the removal of non-functional fronds in order to facilitate harvesting. In 
oil palm, two leaves are produced per month, and therefore, it becomes necessary 
to prune excess leaves so as to enable easy harvest of bunches. Severe pruning will 
ad versely affect both growth and yield of palm, cause abortion of female flowers and 
also reduce the size of the leaves. Leaf pruning is carried out in India using chisels 
so that leaf base that is retained on the palm is as short as possible or otherwise it 
may catch loose fruits, allow growth of epiphytes and the leaf axils form a potential 
site for pathogens. The leaf petioles are removed by giv ing a clear cut at a suffic ient 
distance from the base of the petiole using a sharp chisel for young palm s and with 
the long sickle in taller palms. 

Pruning is preferably carried out at the end of the rainy season. It is also better 
to carry it out during the low crop season when labourers are also available. Pruning 
is confined to only lower senile leaves during initia l harvests but when canopy closes 
in later years, leaves are cut so as to retain two whorls of fronds below the ripe 
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bunch. However, in normal practice, some of the green fronds are also removed. 
It is evident th at FFB yield is sig n ificantly reduced if fewer than 32 fro nds /palm 
are retained at anyone time . Over-p run ing influences sex differentiation which 
favours th e formation of male in florescence . Th is wi ll lead to yie ld decline for 
ab ou t two years after heavy pruning. Increase in inflorescence abortion rate w hich 
is m anifested within 9 - 11 months after heavy prunin g is also a factor contributing 
to yield decline. 

It takes more than 2 yea rs for FFB yields to re ach normal level of produc tion . 
These results clearly demonstrate the need to strictly supervise pruning operations 
in order to avoid u nnecessary yie ld losses. In prac tice, the following pruning policy 
shou ld be followed . 

Young palms: removal of desiccated frond only 

4 - 7 yea rs : pruning to retain 56 - 48 fronds /palm 

8 -14 years: pruning to re tain 48 - 40 frond s/palm 

> 15 years: pru ning to re tain 40 - 32 fronds/palm 

7.9. Pollination 
Oi l palm is a h ighly cross-pollina ted crop . Though wind and ins ects assist substJ 

pollination, w in d pollination is no t ad equate for eco n omical crop prod uction . terms 
Effec tive po llinating insects like Elaeidobius kamerun icus helps in good pollination irnprc 
and fruit se t. Release of th is weevi l aft er 2-1/2 year of p lanting is advisab le. If the 
pla nts are not having good girth and vigour, rele ase the w eevils after three years. For frui tl:: 
in troduction, cu t ma le flowers from palms which have the weevils and transferred ferti li: 
to a pl antation where it is to be in troduced. Care shou ld be taken to see that they to ove 
are not carrying any plant pathogens to other areas. p alm 

7.10. Ablation S.NI 
The initial bunches produced will be very small and ha ve low oil content. C 

Removal of su ch inflo rescences is call ed ab la tion . Remo va l of all in florescences of pial 
during the initial years is found to improve vegeta tive growth of young palms mater 
so th at regu lar harvesting can commence after three and half years of p lanting. of the 
Ablation enables the plant to gain adequ ate stem girth, v igour an d improves drought nutrie 
res istance capaci ty of young palms by imp roving shoot and root growth especially apprel 
in low produc tion area s w he re dry condition exis ts . Ab la tion can be extended up to applic 
30 to 36 mo nths de pending up on the pl ant gro w th and vigour. Ab lat ion is done at affect 
m onthly in terval by hand. pulling ou t the you ng inflorescence using gloves or with 

Ir
th e help of specia lly developed devices such as narr ow bl aded chisels. 

to be ( 

7.11. Zero Burning the an 
contou 

Open burning of felled palms during rep lanting is prohibited in Ma lays ia, an d 
Any b 

zero burning has been practiced by all plantations in the country. Zero burning 
w ar rai 

involves sh redding of oil pa lm trunks to make th em 5-10 cm thick and stacking the 
plantir

shredded trunks in the in ter rows. Decomposition of the shredded biomass takes 
h elp s I

place w ithin two years of application, afte r which it does not serve as breeding 
will be 
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so removed . 
rands /palm 
iatio n which 

I decline for J 
n ra te which 
contribu ting 

pr od uction , 
g op era tions 
uning po licy 

nsects ass ist subs trate for the rhinoceros beetles. In addition, th is techniqu e has advan tages in 
production. terms of recyclin g large qu antities of plant nutrients th rough decomposition and 
I pollin ation improving soi l physical proper ties . The nutrient reserves cou ld provide to the palms 
isable. If the N, K, an d Mg for six to seven years and P for abou t two years . Traditionally, em p ty 
ee years. For fru it bunches (EFB) we re burn t to produce bunch ash, which is a good so urce of K 
. transferred fert ilizer. However, burning is also p rohib ited be cause it causes ai r pollu tio n, an d 
.ee tha t they to overcome the p rob lem, EFB are to be applied in the plantati ons as mulch with in 

p alm circles and in ter rows as p artial sou rces of nu trien ts. 

8. Nutrient Management 
oil con tent. Oil palm is a h igh nutrien t dem an d ing cro p, and th erefo re, adequate supply 
florescences of plant nu trients is essential to main tain optimum productivi ty. Hence, all organic 
Jung palms materials th at have nutritional value are to be app lied to the field. The prehi sto ry 
of planting. of the site, whe ther it is ope ned from jungle or is a replan t wi ll also determine the 
yes drough t nutrient requirement of oil palms. The availab ili ty of soil nu trie n ts may change '
'h esp ecially appreciably w ith tim e due to removal by the crop or bu ild up from repeated nutrient 
end ed up to applica tions or through mulching of crop residue s. The type of cro p cover will also 
In is done at affect the soi l nutrients avai lab le to oil palms . 
rves or wi th 

In order to build up organic m atter, during pla nting/repl anting, all vege tation 
to be cleared shou ld be raked together into a broad swathe , ther eby leaving only 
th e are a clea re d for taking up planting. In slo ppy ar eas, pl ace th e old trunks alo n g 
contours. On terraced slopes, keep th e trun ks on terrace ed ges where ever p ossible . 

alaysia, and 
Any burning of biom ass should be avoide d, unless serious pest and d isease problems 

sro bu rn in g 
w arr ant it. Good legume covers sh ou ld be maintained for as long as p ossib le af ter 

stacking the 
pl an ting. Dur ing the early years of pl an ting, m ain tenance of a vigorous legume cover 

»nass takes 
helps to supp ly sufficien t nitrogen during 4th to 6th year. In som e env iro nmen ts, it 

3S breed ing 
wi ll be possible to main tain legume cov er througho u t the life of th e pa lm s. 

Figure 9.8: Ablation . 
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Ground cover slows the depletion of soil organic matter from the effects of nutrien ts 
sunlight and erosion. It also adds to th e organic matter content through leaf an d 1.5 to 2.2 
plant litters. Thus, while clearing areas for new planting, mainta in ground cover p lantatio 
wherever needed . In case ground cover is not available, it can be provided by FFBcou1 
felled trunks and trunk chippings . It sho uld be followed by rapid establishment invo lved 
of leguminous cover crops. During harvesting or pr uning, the fronds sho uld be contamir 
cut into two and the petiole or frond base half stacked between palms in the palm 

c) Prune
row . Spread the upper or leafy ha lf in the non-harves ting inter-row. Where fronds 
are not cut into two , the petiole base or frond sta lk end sho uld be placed squarely Fror 
in the windrow with the fron d tip pointing outwards. On slopes, apply the frond harvests 
stacks in contours and on terraces they should be placed along the terrace edge. the pa lm 
Loss of nitrate and phospha te by surface run-off and to gro und water m ust be cen t P, V 
avoided . This is important on sha llow soils or whe re heavy rainfa ll causes surface of d ried f 
run-off/soil erosio n . Mg SO.j. J 

palm circ 
8.1. Organic Waste Recyc ling matter ar 

the d eve A site-specific recycling plan should be d rawn up in the oil pa lm plantation. 
Besides applying organic ma nures from so urces such as anima l, fish etc., all from bot 
pa lm res idues can be effectively recycled for supplying nutrients, particu larl y fro nds h. 
of potassium. The oil palm wastes include palm oil mill effluent(POME), empty resul ting 
fruit bunch(EFB), pa lm oil mill sludge(POMS ), oil palm fronds(OPF) , oil pa lm wash. In 
trunks(OPT),decanter cake , seed she lls and palm pressed fibers (PPF). In order to slopes w 
extract one tonne of pa lm oil, it is estimated to produce six tonnes of old leaves, d) Oil P 
one tonne each of tr unk and peel fiber, five tonnes of EFB, 0.5 tonne of palm kernel 

Con shell,O .25 tonne of pomace and three tonnes of POME. Palm oil waste management 
dry ma ti is a serious issue in most of the producing countries. Using palm oil wastes as raw 

materials for orga nic ma nur es can not only reduce env ironment pollution issues, than 50 I 
At felliru bu t also he lp in safe disposal, supply of nutrients as well as improve soil structure. 
Ca and 4

Some of the residues are : he lps to 
a) Empty Fruit Bunch (EFB) all n u trie 

oil palm 
It contains a high am ount of pl ant nutrients, and based on the nutrient 

material! 
composition, one tonn e of EFB can supply various nutrients equivalent of 8 kg 
Urea, 2.9kg Rock Phosphate, 18.3kg MOP and 4.7kg Mg S04' It may be applied @ Ta 
250 kg / palm / year. Besides providing nutrients, it also increases soil organic matter Parts 
content, improves soil structure, increases infiltration and aeration, improves soil 
moisture retention, and also increases cation exchange capacity. A yield of 25 t/ 
year of FFB pe r hectare gives approximately six tonnes of EFB. The EFB contain Annual f 
abou t half the potassium from the FFB. Although application cost of EFB per unit of Empty fr 
nutrient is generally higher than for inorganic fertili zers, it helps to return organic 

Fibre 
matter and conserve soil moisture . EFB should be applied preferentia lly in areas 

Shell with low soil org anic matter. 
Factory 

b) Palm Oil Mill Effluent 

This also contains a high amount of nu trients. It may be applied @360 l/ palm / The 
yea r in the inland environment. At these application rates, each palm will receive an avera 
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nutrients equiva lent to Urea - 2.0 to 3.0 kg, Rock Phosphate- 1.8 to 2.8 kg, MOP ­
1.5 to 2.2 kg and Mg S04 - 2.3 to 3.5 kg . Application of factory effluent to the entire 
plantation could also be practiced. About 16 tonnes of effluent from 25 tonnes of 
FFB could be obtained . Efficient utiliza tion of factory water w ill he lp to red uce costs 
involved in storage /pumping etc. Application of effluent must be avoided w here 
contamination of streams/groundwater may occur . 

c) Pruned Fronds 

Fronds contribute about 70 per cent of the total dry matter through regular 
harvests and annual pruning and the remaining 30 per cent is contributed by rest of 
the palm parts. Pruned fronds are rich in plant nutrients - 2.75 per cent N , 0.223 per 
cent P, 1.99per cent K and 0.45 per cent Mg.In term of fertilizer equivalent, one tonne 
of d ried fronds contain 59.8 kg Urea, 14 kg Rock Phosphate, 39.8 kg MOP and 27.8 kg 
Mg 50

4
, Placing these fronds to cover as much ground surface as possib le excep t the 

palm circl es an d harves ting p aths allow s w ider an d un iform d istrib ution of or ganic 
matter and plant nutrients. This placement method creates a better environment for 
th e developm ent of feeding roots re su lting in greater effici enc y in nutrient up take 
from both the decaying fronds and applied manures. Proper placement of pruned 
fronds helps in h igher moisture retention, general imp rov em ent in porosity of soil 
resulting in hi gher in filtration rates, and thus reducing soil erosion and surface 
wash. In the rolling/hilly terrain, pl acement of pruned fronds in the direction of 
slopes would als o act as a physical barr ier to so il erosion. 

d) Oil Palm Trunk 

Considering a p lanting density of 143 pa lms in a hectare, 163 tonnes of total 
dry m atter can be exp ected at the end of the crop . The tr unk contributes m ore 
th an 50 per cen t of the total dry matter followed by the underground bole mass, 
At felling stage, nutrients to the extent of 1,500 kg N , 129 kg P, 2,345 kg K, 513 kg 
Ca and 438 kg Mg could be expected from the available biomass. Recycling trunk 
helps to supply these nutrients to soil. Shredding gives a faster breakdown, w ith 
all nutrients released within 2-3 years of application. On an average, m ost of the 
oil palm residues will decompose within 12-18 months while some of the h ardier 
materials, particu larly ro ots, take much longer th an 18 m onths to decompose. 

Table 9.3: Nutrient Contents of Biomass from One Hectare of Plantation 

Parts of Palm Nutrient Content (kg/halyear)
 

N P K Mg Ca
 

Annual pruning 

Empty fruit bunches 

Fibre 

Shell 

Factory effluent 

108.0 10.0 139.4 17.2 25.6 

5.4 0.4 35.3 2,7 2.3 

5,2 1.3 7.6 2.0 1.8 

3.0 0.1 0.8 0.2 0.2 

12.9 2.1 26.6 4.7 5.4 

alm / The compost prepared mainly from fronds and empty fruit bunches contain on 
.eive an average 1.8-2 per cent N , 0.2-0.3 p er cent P and 0.9-1.2 per cent K. Th e quantity 
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of nutrients that can be obtained from various biomass of one ha of oil palm is 
given in Table 9.3. 

Proper residue management imp roves the spatial in tegration of n utrient 
release and uptake by the rooting systems of young palms. The supply of nutrient 
requirement that is par tly provided by the recycling of biomass can help to optimize 
gro wth rates of the immature palms. 

9 . Plant Protection 
Oil palm is very sensiti ve to pests and diseases, from the nursery stage to the 

E
trees in full production. Pest and disease control in an oil palm esta te is, therefore,
 
as important as the care and management for vegetat ive gro wth and pro duction . Q.
 

In poorly controlled infected plantations yield losses can be as high as 50 pe r cent <5
 
'0or more as compared to the po tential yields . 
rJl 
t? 
Q)9.1 . Pests and their Management Q. 

The re is growing awareness among the planters in Ma laysia tha t palms -c: s 
L­wh ich meet the minimum environmental standards alon e be grown. A number of o 

plantations have been accorded the ISO 14001 certification. This ensures pro duction Q. 

..§
in a clean environment. This has impo rtant implications on the trade of pa lm oil in 
the future in the sense that de veloped countries would prefer importing pa lm oil 
from companies that address environmental concerns. The important pes ts of oil 
palm, their da mage symptoms and control measures that are to be adopted under 
organic cultivation are listed in Table 9.4. 

9.2 . Diseases and their Management 

The importan t diseases of oil palm, their symptoms and management practices 
are given in Table 9.5. 

10. Harvesting 
Dur ing the firs t thr ee to four years, the production of the young palms is often 

small, of poor qua lity, and sometimes even not economic to be harvested . Full 
production star ts from the six th year onwards; it reaches its maximum four to six 
yea rs later, and remains high for ano ther 10 years. Pro per and tim ely harvesting 
of fruit bunches is an important operation which determines the quality of oil to a 
grea t extent . The yield is expressed as fresh fru it bunc hes (FFB) in kg per hectare 
per year or as oil per hectare per year. The bu nches usually ripen in six months 
afte r anthesis, Unripe fruits contain high water and carbohydrate and very little 
oil. As the frui t ripens oil conten t increases to 80 - 85 per cent in mesocarp. Usu ally 
the ripe fruits, att ached to the bunches, contain 0.2 to 0.9 per cent FFA and when it 
com es ou t of extraction plant, the FFA content is above 3 per cent. 

Over ripe fruit con tains mo re free fatty acids (FFA) due to decomposi tion, 
and thus, increases the acidity. The frui t bunches should be handled caref ully and 
proc essed as soon as possible in order to keep the FFA level low .H arvesting rounds 
should be made as frequent as possible to avoid over ripe n ing of bunches. A bunch 
which is almost ripe but not ready for harvest for a particular harvesting round 
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Table 9.4: Symptoms and Management Practices of Important Pests of Oil Palm 

Damage Symptoms Name of the Pest Management Practices 

Spindl e bug - generally noticed in nursery seedlings and Spindle bug Cultural control 
plantation planted young seedlings (Carvalhoia arecae 1--"< Digging and forking of the soil before and after the monsoon will 
''-~ Adults and nymphs of spindle bug live in the innermost (Miller» help in eliminating the various developmental stages of the 

two to three leaf axils beetle 
'.~ Suck sap from the spindle of leaves Biological control 
O-'c Necrotic lesions which later on turn into dry brown patches ·C( Conserve p redat o rs such as wasps , green lacewi ngs, 
"-~ In severe infestation the spindle fails to open earwigs, ground beetles, rove beetles, spiders, coccinellid s, 

syrphids etc. 

Mealy bug Scales can cause considerable damage. They like aphids Cultural control: 
(Dysmicoccus have proboscis, stylet or straw like mouth part which they .: ( Collection and destruction of infested plant parts 
brevipes (Cockerell) insert into the phloem or inner cells of a plant. Upon insertion -,,"c Collect planting material from unaHected plantation 
and Scales the scales draw the plants juices or sap. ~ Insecticidal soap is a safe and eHective alternative to conventional 
(Spidiotus destructor insecticides.Youcanusebleach-freedishwashingliquid(1and 
(Signoret) 1/2 teaspoons per one quart of water) in place of commercial 

insecticide soaps. Homemade control of plant scale can also 
be achieved with oil spray. Mix two tablespoons of cooking oil 
and two tablespoons of baby shampoo in one gallon of water.This 
can also be mixed with one cup of alcohol to help penetrate the 
shell of insect 

Biological control: 
0-( Conservation and augmentation of natural enemies such as 

ladybird beetle etc. 
t( For mealybug: rele ase cocclnelli d beetle , Cryptoteemus 

montrouzieri @ 10/tree 

Root grub Root grubs or white grubs occur mostly in sandy and Cultural control: 
(Leucopholis sandy loam soils. ';.'c Fill the seedling bags with the soil free from root grub infestation 
bunneisteri ,;.~ They are voracious feeders on roots. Adult beetles . "c Exposure of grubs by ploughing or digging the soil during pre 
(Brenskej) emerge during May-June few days after receipt of pre­ and post monsoon periods 

monsoon showers, between 6.30 to 7.30 PM Mechanical control: 
".( The early instar grubs feed on the roots of grasses and :.', Collection and destruction of beetles during their emergence 

other humus. The second and third instar grubs of these from the soil in the evening hours 
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Table 9.4-Contd... 

Name of the Pest Damage Symptoms Management Practices 

beetles feed on tender and mature roots of the palm. In -tc Install light traps @ 1 trap/acre and operate between 6 PM and 
severe cases, the bole of the palm is also eaten up. They 10 PM 
feed on roots of intercrops like banana, cocoa, tapioca, Biological control: 
yams etc. -~'< Conserve entomopathogenic nematodes such as Heterorhabditis 

>.'< In oil palm seedlings, the feeding on roots results in spp. and Steinernema spp. 
dropping and drying of leaves 

t't Affected seedlings come off easily since the entire root 
system is usually eaten up. Palms with few years of 
infestation show a sickly appearance, with yellowing of 
leaves, tapering of stem, and reduction in yield 

1-.'< The palms may topple in case of severe loss of root system 

Red palm weevil -tc It is very difficult to detect R. ferrugineus in the early Mechanical control: 
(Rhynchophorus stages of infestation. Generally, it is detected only after the -:..'< Remove and burn all wilting or damaged palms in cocon ut 
ferrug;neus (Olivier» palm has been severely damaged. Careful observation may gardens to prevent furth er per petuat ion of the pest 

reveal the following signs which are indicative of the . ~'< Avoid injuries on stems of palms as the wounds may serve as 
presence of the pest oviposition sites for the weevil.Fill all holes in the stem with cement 

",< Some holes in the crown or trunk from which chewed-up t'< Avoid the cutting of green leaves. If needed, they should be cut 
fibres are ejected.This may beaccompanied by the oozing about 120 cm away from the stem. 
of brown viscous liquid -tc Setting up of attractant traps (mud pots) containing sugarcane 

t'< Crunchi ng noise produced by the feeding grubs can be molasses 2Y2 kg or toddy 2Y2 I + acetic acid 5 ml + yeast 5 g + 
heard when the ear is placed to the trunk of the palm longitudinally split tender oil palm stem/logs of green petiole of 

-~"( A withered bud/crown leaves of 30 numbers in one acre to trap adult red palm weevils 
-",< Chewed plant tissues in and around opening of tunnels with in large numbers. 

a typical fermented odour .•'c Install pheromone trap @ 1/2 ha 
1.'< Fallen empty pupal cases and dead adults around a heavily Biological control : 

infested palm 1-.'< Fill the crown and the axils of top most three leaves with a mixture 
-tc Breaking or toppling of the trunk of fine sand and neem seed powder or neem seed kernel powder 

(2:1) once in three months toprevent the attack of rhinoceros 
beetle damage in which the red palm weevil lays eggs 
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Table 9.4-Contd... 

Name of the Pest Damage Symptoms Managem ent Practices 

Rhinoceros beetle 0. rhinoceros adults feed in the crown region of both coconut Mechanical control : 
(Orycfes rhinoceros and oil palm. ',,'l Remove and burn all dead coconut trees in the garden (which 
(Llnneausj) ,,'{ They bore through petiole bases into the central unopened are likely to serve as breeding ground) to maintain good sanitation 

leaves.This causes tissue maceration and the presence of a t< Plant a cover crop to deter egg laying by females as they do not 
fibrous frass inside the feeding hole is an indication of its lay eggs in areas covered by vegetation 
activity within -t< Collect and destroy the various bio-stages of the beetle from 

';,'{ Usually, a single attack is often followed by others on the the manure pits (breeding ground of the pest ) whenever 
same palm manure is lifted from the pits 

-:..'< These attacks subsequen tly produce fronds which have -t< Examine the crowns of tree at every harvest and hook out and 
wedge-shaped gaps or the characteristic serrated cut (fan­ kill the adults 
shaped fronds) '1::( Set up light traps following the first rains in summer and monsoon 

200 period to attract and kill the adult beetles 
-t< Set up rhinolure pheromone trap @ 1/ac to trap and kill the 

beetles 
Biological control: 
-;.'l Soak castor cake at 1 kg in 5 I of water in small mud pots and 

keep them in the oil palm gardens to attract and kill the adults 
-:..'< Treat the longitudinally split tender coconut stem and green 

petiole of fronds with fresh toddy and keep them in the garden 
to attract and trap the beetles 

-t< For seedlings, apply 3 naphthalene balls/palm weighing 3.5 g 
each at the base of inter space in leaf sheath in the 3 inner most 
leaves of the crown once in 45 days 

-t< Apply mixture of either neem seed powder + sand (1:2) @150g 
per palm or neem seed kernel powder + sand (1:2) @150 g per 
palm in the base of the 3 inner most leaves in the crown 

Bag worm -:..'< The bagworms build and live within a portab le silk case (or Biological contro l: 
(Metisa p lana , bag), constructed by attaching fragme nts of leaves "i.'l Plant beneficial plants (in particular, Cassia cobanensis) in the 
Pteroma pendula, -;.'l The larvae remain in their individua l bags until the adult stage plantations to provide a good source of nectar to the parasitoids 
and Mahasena for females and the pupal stage for males of the bag worm and other pests, thereby extending the life span 
corbett;} t 'l All ages of palms are susceptible to bagwor m attack but more of the natural enemies in the oil palm ecosystem 

damage tends to occur on matured palms of more than -:..'{ Apply emulsifiable suspension of B. thuringiensis kurstaki to 
eight years old coincide with the very early instar stage 
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Table 9.5: Important Diseases of Oil Palm, their Symptoms and Management Practices 

Name of the Disease	 Damage Symptoms 

Basal stem rot The trees in the age group of 10-30 years are easily attacked 
(Ganoderma 'uc;dum by the pathogen. The fungus is soil-borne and infects the roots. 
(Karst)) 

Stem wet roU 
stem bleeding 
(Th;e'av;ops;s 
paradoxa 
(de Seynes)) 

The most usual symptoms are yellowing, withering and 
drooping of the outer fronds which remain hanging around 
the trunk for several months before shedding 
'C(	 The younger leaves remain green for some time and later 

turn yellowish brown 
'C(	 The new fronds produced become successively smaller and 

yellowish in color which do not unfold properly 
·C(	 Soft rot occurs in the bud with a bad newly formed leaves 

wither away. More often the spindle is blown off leaving 
the decapitated stem 

f.( The wilting plants also show bleeding patches near the 
base of the trunk 

'C( A brown gummy liquid oozes out from the cracks in the tree 
which slowly result in the death of outer tissues 

'C( As the infection advances, fresh bleeding patches appear 
above the old once, up to 3-5 meters height 

t '( The decay of the basal portion occurs slowly and tree 
succumbs to the diseases in 2-3 years 

f.( In the advanced stages of infection, the fungus produces 
fruiting body (Bracket) along theside of the basal trunk 

f.( The roots of wilting trees show discoloration and severe 
rotting 

The characteristic symptom is the exudation of reddish brown 
fluid from the cracks in the stem. 
f.(	 The fluid trickles down to several feet on the stem and the 

exudates dries up forming a black crust 
..'( The tissues below the cracks turn yellow and decay. As the 

disease progresses, more area underneath the bark gets 
decayed and the bleeding patch extends further up 

Management Practices 

Mechanical control: 
.:( Plantation sanitation: Removal and destruction of the dead 

and diseased palms in order to prevent the spread of the disease 
,,'(	 Isolation of diseased palms: The palms in the early or middle 

stages of the disease should be isolated from the neighboring 
palms by taking trenches of 1 m deep and 30 cm wide 

t '(	 Irrigate the palms at least once in a fortnight during summer 
months 

Biological control: 
'~'(	 Apply heavy doses of FYM or compost for green manure at 50 

kg/tree/year along with 5 kg of neem cake 

Mechanical control: 
.:r Improvement in agronomic practices, providing drainage, avoid 

flooding of the plantation etc. 
:.'( Adequate fertilization 
-1:(	 Scoop out the diseased tissue with a portion of healthy tissues, 

burn the exposed tissue and apply molten coal tar. 
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Name of the Disease Damage Symptoms Management Practices 

-: , The vigo ur of the tree is affected and seed yield is redu ced 
',,', The tree is not killed outright but become uneconomical to 

maintain . In extreme cases, the trees may become barr en 
and die 

Bud rot 
(Phytophthora 
pa'm;vora (Butler » 

Palms of all ages are suscep tible to the disease , but it is mo re 
sever e in young palms of 5-20 years. The first indication of the 
diseases is seen on the central shoot of the tree (spindle) 
t< The heart leaf shows discolorations which becom e brown 

instead of yellowis h brown. This is followed by drooping and 
breading off the heart leaf. With the progress of diseases, 
mor e numb er of leaves get affected with loss of lusture and 
turn pale yellow 

-t{ The entire base of the crown may be rotte n emitting a foul 
smell, the central shoot comes off easily on slig ht pulling 

t< T he leaves fall in succession starti ng from the top of the 
crown . The leaf falling and bunch she dding continue until a 
few outer leaves are left unaffected. But within few month s 

Cu
.: { 
,,'c 

ltural control : 
Remove and burn badly affected trees which are beyond recovery 
If diseases is detected in earl y stage, remove the infected tissue 
thor oughly by cutti ng the infected spindle along with two 
surrounding leaves 

the infection leads to complete shedding of leaves, within 
subsequent wilt and dea th of the tree 

Bunch rot 
(Marasm;us 
pa'm;vorus 
(Sharples» 

In the early sta ges of infection, whitish or pinkish-white 
mycelial thre ads can be see n ove r the bunch surface , especially 
at the base of the subtending frond. 
t, The fung us penetrates the mesocarp of the fruit and causes 

a soft , brow n, wet rot which is sha rply defined from heal thy 
tissues. If affected fruits are left on the palm, the rot ultim ately 
dries out, leaving the fibrous tissues of the mesocarp with 
abunda nt mycelia growth of the pathoge n 

-c{ The mycelial threads sp read to other bunches and grow ove r, 
and inside, the frond bases . In the later stages of infection , 
abundant fructif ications can be see n on bunches which have 

Cu
' ~'{ 

ltural control : 
Sanitation: Before on-set of monsoon, crown cleaning by means 
of removing the dead inflorescences, bunch sta lks , abo rted 
bunches etc. will help in reducing the inccu lurns buildup and 
ha rbou ring of pathogen 

been extensively colo nized 
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Table 9.5-Contd... 

Name of the Disease Damage Symptoms 

Leaf spot Tiny black spots on leaves which enlarge into 2 mm long elliptical, 
(Pestalotiopsis spp.) elongated lesions. 

Bacte ri al budrotl 
Spear rot 
(Erwinia spp) 

Vascular w ilt 
disease {Fusarium 
oxysporum f. sp. 
Elaeidis} 

-t< Lesions may expand and be surrounded by black tissue and 
chlorosis between lesions 

'{;( Lesions may be present on leaf petioles and rachis 

Parts of spear leaf petiole or rachi turning brown 
-:.'f Discoloration may be associated with a wet rot 
-;,.'( Spear leaf may be wilted and/or chlorotic 
.~'f Leaves may be collapsing and hanging from the crown 
-t< Infection of the bud results in buds becoming rotten and 

putrid, leading to death of the palm 
Survi val and spread: 
.",,< Bacteria survive in crop debris and infect by water splash 

through damaged tissues 
'{;( Worse in hot wet weather. The bacteria spread in conta­

minated water 
Favourable co nd itions: 
...'f	 Higher temperatures and high humidity are ideal growing 

conditions for the bacteria 

This disease is prevalent in Africa, the Ivory Coast, Ghana, 
Benin, Cameroon, the Congo, Zaire and Brazil. 
'{;( The soil born pathogen penetrates the roots and grows into 

the xylem where it causes blockage leading to wilting and 
death of the palm. In certain cases infected palm survives 
but its growth is greatly retarded leading to little or no yield 

'{;( In mature palms, the disease may either exhibit chronic or 
acute symptoms 

'{;( The chronic form is more common and characterized by 
having the affected fronds not usually symmetrically placed 
in the crown with only one to three of the phyllotactic spirals 
showing wilting symptom 

Management Pract ices 

Cultural control: 
;,.'f Severe ly diseased palm should be removed from plantation and 

destroyed 
1.'f Palms should be planted with adequate spacing to allow air to 

circulate between trees 
-¢( Rem ove weeds from around palms 

Cul tural control : 
.'f Oil palm plant varieties with resistance to the bacteria 
.:< Rotting tissue on spear leaves should be removed to prevent 

bacteria spreading to buds 

Control measure: 
'{;( Inoculum location and disease incidence: During replanting, the 

proximity of the stump of felled palm of previous stand serves as 
a major source of inoculum.The farther the young palm is from a 
stump, the less chance it has of contracting the disease. It is 
the site of the stump that contains the inoculums.The inoculum 
potential decreases with distance from such site.The uprooting 
of stumps will not become necessary 

:.'< Breeding for resistance 
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Table 9.5-Contd... 

Name of the Disease Damage Symptoms	 Management Practices 

'C(	 The older fronds gradually become less turgid, wilt and 
eventually changing to a brown colour and becoming 
desiccated 

'C(	 The dead fronds fracture at some point forming a cloak 
surrounding the palm 

~	 As the disease progresse s the remaining green fronds 
become shorter and may ultimately become less than one­
half of their normal size 

'.'t	 This phenomen on occurs 3 to 12 months after the first 
symptom of wilting and may persist for several years before 
the whole crown dies and falls off 

,,'( In the acute form death usually occurs within 2 to 3 months 
after the appea rance of the foliar symptom 

'C,	 In this form, the first frond to be affected is towards the 
centre of the crown.The outer fronds then die swiftly, and 
crown dieback progresses rapidly inwards and upwards, 
The fronds die quickly and eventually fall off 

i'<	 The disease can also occur on nursery seedlings and young 
field palms 

'C(	 Growth of infected seedling is retarded with the inner leaves 
being shorter and narrower than those produced previously. 
This gives the seedling a flat-topped appeara nce, or even 
has a depressed centre 

~	 In young field palm under six years old, the infected palm is 
characterized by the presence of bright lemon-orange fronds 
with a few pinnae on one side become chlorotic.This is 
followed by desiccation of the entire frond 
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Figure 9.9: Harvested FFB for Processing. 

sh ould no t be ov er-ripe by ne xt roun d. In lean period of prod uc tion, harvesting can 
be made less fre quen t and it shou ld be more frequent in peak periods. 

H arvesting should be done at 10-12. d ays interval. During ra iny season, 
ha rvesting sh ould be d one at closer interva l of 6-7 da ys as r ipening is hasten ed 
after hot summ er. In yo u ng p lantati on s, one can ge t m ore bu nches w ith less bunch 
weigh t and in adul t plantations, th e bunch weight is m ore but the bunch num ber 
is less. Other facto rs that de termine freque ncy are: ex traction capacity of the mill, 
tr an sportation facili ties, labour av ailabi lity an d sk ill of the w orkers. 

Ripeness of the frui t is determined by the degree of detachmen t of the fru it from 
bunches, ch an ge in colour and ch an ge in texture of the fruit. Ripenin g of fruits start 
fro m top downw ards, nigrescen s fru its turning reddish orange and the v irescens 
(green) to red dish brow n. Fruits also get detache d from tip do w nward in 11 - 20 
days tim e. Ripeness is faster in yo ung palms th an in older palms for the bunches 
of equal weight. The criteria u sed in determining the degree of rip eness based on 
the fruit detach m ent are as follows: 

a .	 Fallen frui ts: 10 detached or easi ly removable fru its for young palms an d 
five for ad u lt palms, 

b .	 N um ber of fru its det ached after the bunch is cut; five or more fru its /kg 
of bunch w eigh t, 

c.	 Quan tity of detachment pe r bunch; fru it detachment on 25 per cent of 
visible su rfac e of bunch. 

Bunches ar e to be cut without da m aging the petiole leaf that supports it. N arr ow 
ch ise l is usuall y us ed for harvesti ng till the pa lm reaches two met er s ab ove the 
ground. For taller p alms up to fou r m eters, a wider ch isel of 14 em is to be u sed. 
H arve sting cou ld be carri ed ou t w ith a cu rved knife of 6 - 9 em w id th a ttached to 
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a wooden pole or light hollow aluminium pipe. In uneven stands, an adjustable, 
telescopic type of pole can be used . A man can harvest 100-150 bunches per day, 
provided the palms are not very tall and that he is assisted by somebody who carries 
the bunches to the field collection points. 

A fresh fruit bunch (FFB) weights on average 20-30kg depending on the age 
of the tree . Oil content of fruit pulp is 50-60 per cent or 20-22 per cent of the bunch 
weight. Oil content of kernels is 48-52 per cent of the kernel weigh t, or 2-2.5 per cen t 
of the bunch weigh t. Under optimal conditions yields may reach 25-30 tonnes FFB/ 
ha / year, and with an average extraction rate of21-23 per cent, this corresponds with 
an approximate yield of 6 tonnes of oil per hectare. Under sub-optimal conditions, 
the average yield drops to 4-5 tonnes of oil per hectare . 

11. Utilization and Use 
Oil palm gives the h ighest yield of oil per unit area of any crop and is, 

worldwide, a ma jor supplier of vegetable oil. Oil palm gives five to seven times more 
oil per ha than other traditional oil crops like groundnuts or so ybeans. It is used in 
food production and in industrial applications. Yields from commercial oil palm 
estates differ from those obtained by sm allholders . Average yields on ind us trial 

:i.ng can	 plantations range from 12 to 18 tonnes FFB/ha /year, with a yield potential of 18 
to 22 tonnes , 

season, Palm trees produce two distinct vegetable oils , palm oil and palm kernel oil, 
istened both of which are important in world trade . Other mainly local uses include: palm 
;bunch wine from the tree sap, leaves for thatching, soap production, Empty fruit bunches 
uimber are used as soil manure and amendment. 
1e mill, 

11.1. Palm Oil 

itfrom It is obtained from the fleshy mesocarp of the fruit , which contains about 50-60 

Its start per cent oil. It is light yellow to orange red in color, the depth of color depending 

escens on the amoun t of carotene present, the am ount of oxidation by lipoxidases before 

11 1 - 20 processing, an d oxida tion catalyzed by iron during processing and bulking. The 

m ches oil melts over a range of temperatures up to 50° C. 

sed on Palm oil con tains a high proportion of saturated palmitic acid , as w ell as 
considerable quantities of oleic and linoleic acids which give it a higher unsaturated 

~ s and	 acid content than coconut and palm kernel oils . High free fatt y acid content w ill be 
there in p oorl y prepared palm oil, which renders it unsuitable for edible purposes 
in importing countries and, therefore, requires add itional treatment before properts /kg 
commercialization. Palm oil is w idely used in the manufacture of soap and candles, 
but this use tends to decline . With the improvement in quality, nowadays, it is 

cnt of being increasingly used for edible purposes, including the manufacture of margarine 
and composed cooking fa ts. 

arrow 11 .2 . Palm Kernel Oil 
'e the 

It is obtained from the kernel or endosperm which contains about 50 per centused . 
oil, after the shell or endocarp is removed. It is hard oil, closely resembling coconuted to 
oil with which it is readily interchangeable. It has a hi gh proportion of saturated, 
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predominantly lauric acids . It is solid at ambient temperatures in temperate 
countries, and is nearly colorless . It is used in edible fats, in the confectionery 
and bakery trades, in the preparation of ice-cream and mayonnaise, and in the 
m anufacture of toilet soaps, soap powders and detergents. The press cake, after 
the extraction of oil from the kernels, can be used as an important livestock feed . 

11.3 . Palm Wine 

It is produce d from the sap obtained by tapping the ma le inflorescence, after 
incising it once or twice a day and collecting the sap that is funneled by a piece 
of bamboo into a bottle. The fresh sap is sweet and contains about 40g per liter of are 

sucrose and 30g per liter of glucose, but it fermen ts quickly by the action of bacteria 
and naturally yeasts into a milk y palm wine with a slight sulfurous odor. Palm wine 
can be further distilled into a local brandy. 

11.4 . Biodiesel 

Oil pa lm was also cu ltivated for the production of biodiesel in Indonesia and 
Malaysia, in particular. Though the Malays ian Government appeared to consider 
biod iesel as an alternative outlet to its oil palm production and a potential medium 
for future economic gr owth, however, when it became clear that this high demand 
for biodiesel was dis turbing the complete oil palm industry and market, the plan 
was suspended, mainly because of deleterious impact on the environment as we ll 
as the pressure it was creating to open more estates by clearing virgin forest lands. 

12. Site Specific Management Practices 
Some of the site-specific management practices for improving oil pa lm 

productivity are given below: 

1.	 Maintain sufficient fronds to he lp at tain optimum leaf area for maximum
 
yie ld . Remove old , dead and damaged fronds from palms. Light
 
competition may affect yields in older palms or when planted too close
 
together, and therefore, prope r spacing is to be adopted while pl anting.
 

2.	 Palms which are unproductive for six years after planting should be
 
removed to limit competition w ith productive palms.
 

3.	 Fill th e gaps in vacant spots and in-filling unplanted areas to maximize 
productivity of pl antation. nat 

4.	 Adop t selective thinning in dense areas to reduce competition for light anc 
p al and thereby improve yields. 
oil 

5.	 Pest and disease outbreaks are to be detected before the y be come 
swi

problematic and large-scale control measures are necessary. The fungus 
Ganoderma is responsible for basal stem rot in oil palms and it is a major 
threat to oil palm production in South Eas t Asia . Therefore effective oft 
moni toring and management of pests (e.g. leaf ea ters) and disease (e.g Pro 
Ganoderma). 98 1 

fell6.	 Spread the pruned fronds widely in in ter-row area and between palms 
Ma within rows and mulch palm basins with pruned fronds to provide 
tote 

13 
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nutrients to the soil, conserve moisture, prevent weed grow th and reduce 
soil ero sion. Also use EFB for mulching in areas adjacent to the mill. Us ing 
EFB as mulch can replenish soil organic matter and provide nutrients. 

7.	 Adop t regular we eding and eradicate woody perennial weeds to reduce 
competition for nu trients and wa ter. Legume cove r crops can help reduce 
so il erosion, fix atmospheric N2, supply litt er to rep lenish orga nic m at ter 
an d provide h abitat for predators of insect pests. 

Some of the site-specific m an agemen t practices for imp roving crop recovery 
are given below : 

1. Regu lar h arvesting ensures efficient collection of ripe fru its, which delivers 
m axim um oil yield, and therefore adopt h arvest interval of seven d ays. 

2.	 When ripe, fruits sta rt to detach from bu nches and the minimum ripeness 
s tanda rd is that one loose frui t before h arves t. Follow the correct stage of 
har vest ing in orde r to extract ma ximum oil yield . 

3.	 Transport the harvested crop to palm oil mill on the same da y to reduce 
the amount of free fatty acid (FFA) in the crude pa lm oil, High FFA levels 
make pa lm oil unfit for human consumption, and crea te problems for 
refining oil for biodiesel. 

4.	 Maintain proper harvest audits to ensure m aximum effic iency, crop 
reco very and oil yield. 

5.	 Develop good in-field accessi bil ity (clear pa ths , bridges w herever needed) 
for easy harvesting and transportation of harvested produces, organic 
manures and its app lication etc. 

6.	 Keep the circle around palms weed free to allow efficien t collection of 
loose fruit below palms. 

7.	 Construct and maintain palm platforms wherever needed, which improves 
nutrient use efficiency, prevent soil erosion and improves harvestin g 
efficiency. 

13. Environmental Issues 
Mon o cropping of oil palm has been cri ticized for its negative impacts on the 

natural environment, including large scale deforestation, loss of na tural habitats, 
and increased greenhouse gas emissions. Env ironmental groups also find use of 
palm oil biofu els objectionable, due to the fact that the deforestation caused by 
oil palm plantations is more damaging for the climate than th e benefits gai ned by 
sw itching to biofu el and utilizing the palms as car bon sinks. 

In Indonesia, increasing demand for pa lm oil and timber has led to the clearing 
of tropical forest land in national parks. According to United Nations Environment 
Programme report during 2007, at the rate of deforestation at that time, an estimated 
98 percent of Indonesian forest w ou ld be destroyed by 2022 due to leg al and illegal 
felling, forest fires and the development of oil palm plantations. On the othe r hand, 
Malaysian government ha s pledged to conserve a minimum of 50 percent of its 
total land area as forests . 
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