






It should be approximately the same diameter 
as the rootstock. Select the budwood in the morning 
and keep in moist sacking or even in grass and put in a 
moist cool place. Select budwood from trees that are 
about 10 years old. 

At this age any tree would likely have shown its 
characteristics (good or bad). Take budwood from 
mature wood of current season's growth but not the 
succulent terminal portion. The twig should be round 
not angular. 

TECHNIQUE OF BUDDING 
Budding should be at a height of 15"-18" above 

the ground. 

Make a vertical cut 1" long in the stock. Then make 
a horizontal cut through the bark about t the distance 
around the stock. (The horizontal line should be a 
top end or lower end of the vertical cut depending on 
whether it is a 'T' or an inverted 'T' method)-(fhe 
'T' or shield budding method is the method usually 
employed in Citrus). Give the knife a slight twist to 
open the two flaps of bark. 

Meanwhile in removing the scion bud, start at about 
t• below the bud and make a slicing cut under and 1" 
beyond the bud. About i" above the bud make a hori­
zontal cut to permit removal of the bud piece. The 
wood piece may be removed or left in. 

Now insert the bud piece by pushing it downward 
or upward under the two flaps of bark (depending on 
whether it is 'T' or the inverted 'T' type). Push the bud 
piece until the horizontal cut on the stock and shield . 
are even. Tie bud union with some wrapping material .. 

3 



T-BUDDING C SHJD.D BUDDING 

PREPARING TilE STOCK PREPA&JNG THE IKJD 

Make a vertlcal 
Cut one ill~b lona 

Make a horizontal 
cu.t aa shown 

Make a slicina 
cut balf an inch below and 

about one inch beyond the 
bud. 

About three-quarter inch above the bud 
make a horizontal cut 
u ..,own, 

INSER11NG 'I'ID BUD INTO THE STOCK 

P111h bud piece 
dowD uader lbe 
two llape of ~ 

Tie bud union 
u,hlly with some 
wrappina material. 



BUD])JNG TAPES 
Tapes with mastic surfaces are excellent. Electricians 

tapes and polyethylene tapes are examples of these. 
They are obtainable from Polyproducts Limited or 
Nipol Limited, Jbadan, Western State. Sometimes 
raffia fibre is used but it does not possess, the elasticity 
of these others. Also, it is d;y and cannot maintain a 
water saturated atmosphere around the bud piece and 
this is essential for bud take. 

CARE AFTER BUDDING 
The budded seedlings should be kept well watered 

and in good growing conditions. Fourteen days after 
budding, the wrapping material should be removed 
to see if the bud has taken (in which case it will be 
green). 

When the bud has sprouted, the sto"k should be cut 
back to it, the cut slanting away from the growing bud. 
Paint the cut surface with a suitable waterproof paint­
ing material. 

Remove suckers and u~necessary branches from 
time to time. 

TRANSPLANTING 
Two methods may be used. The bare-root system 

or the ' ball of earth' method. 
The 'ball of earth' method is better because, since a 

lot of soil is left on the roots, transplanting shock is 
greatly reduced. If the 'bare root system' must be used 
because of transport difficulty with the 'ball of earth' 
method, the roots must be dipped in a 'slurry' mixture 
of soil, clay and water of a suitable consistency. 

TIME-TABLE FOR NURSERY PRACTICES 
The cycle followed on the Ajasse nursery in Ilorin 

Division is highly recommended : 
Seed Germination (rootstock) 
Transplanting to budding bed 
Budding 
Distribution of budded trees 
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February 
June 
Januar¥ 
June 



The total t1me taken from seed gecmination rootstock 
to distribution of budded seedlings is about It years. 
But before this system can work, watering facilities 
must be available. 

ORCHARD PLANTING 

Plant seedlings at the be~inning of the rainy season 
(May-June). 

Dig the planting holes 3 1 x 3 1 x 2 1
• or as appropriate 

about a week before transplanting if possible. 

The Federal Department of Agricultural R~search 
h.as recommended the following spacing : 

Sweet orange-101 x 18 1 

Grape fruit-14 1 x 20 1 

However, a spacing of 18 1 x 18 1 square planting may 
also be used. 

SHELTER BELJ:S 

lt is necessary to establish 'shelterbelts' of mango, 
cash~w or some fast growing fuel wood to protect the 
orchard from drying winds !!specially in the far nor­
thern ~m~as ..... 

FEitTILIZER APPLICAllON 
It is wise to apply Nitrogen, phosphorus, potassium 

and Magnesium where the latter has been shown to be 
deficient. Trace elements are not ·normally deficient, 
but where these have been shown by foliar analysis for 
example, the elements should be supplied if necessary 
by spraying. 

The Federal Department of Agricultural Research 
~ses the: following for citrus at Moor plantation in 
J~a~an; · 
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"A mixture of the following six compounds is made 
I up in the following proportions : 

Ammoni'um Sulphate 6 cwt 3 qrt. 0 lb 
Superphosphate 1 cwt 2 qrt. 19 lb 
Sulphate of Potash 2 cwt 3 qrt. 3 lb 
Magnesium Sulphate 2 cwt 1 qrt. 2 lb 
Manganese Sulphate - 1 qrt. 8 lb 
Copper sulphate - - 2llb 

Seven lb of this mixture is applied per fruiting citrus 
tree three times a year, May, July, September. 

Younger trees not yet fruiting receive only 3 lb of the 
above mixture per tree at the same time interval." 

However, as a general guide l-3lbs of a 2-1-1 mixture 
(N.P.K.) application per tree depending on the age of 
the tree might suffice. Applications should be in May, 
July and September or slight modification in the time 

' where the rains do not start in May. 
Fertilizers are applied broadcast in a circular area 

extending from about 1 foot from the tree trunk to 
about 1-2 feet beyond the canopy of the tree for youna 
trees and about 3-4 feet beyond the canopy for older 
trees. They should be hoed or disked into soil but not 
deep enough to cut the roots of the tree. 

WEED CONTROL 

Clean cultivation is used but not advisable in areas of 
heavy rainfall because of erosion problems. 

Shallow rooted weeds may be controlled by cuttiQg 
low as often as necessary. 

PRUNING 

Little pru!fng is done in citrus because it is likely to 
reduce yields. So pruning is limited to removal of dead 
wood, overly vigorous branches and suckers. 

Sometimes it might be necessary to remove too much 
dense growth to open up the trees for sunshine and wind 
to dry the trees in areas of heavy rainfall. This will 
reduce the infection by gummosis and foot rot fungi. 
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WATER REQUIREMENTS 
Citrus trees deplete soil water supply throughout the 

year; long water deficits therefore impair tree growth 
and fruit setting. However, some short period of water 
deficit Is required for flower initiation. And although 
th~ drought may have lasted just enough to start flower 
induction, oranges will not blossom until the rains 
begin or the orchard is irrigated. 

Citrus "trees tend to drop their fruits excessively 
because of great daily water deficits especially parthe­
nocarpic fruits (fruits which develop without fertiliza­
tion) for example, Washington Nav~l oranges. 

HARVESTING AND STORAGE 
Harvest when mature. Fruits with considerable green 

will ripen if stored at 60° F without artificial treatment 
(like ethylene). Only fruits that are ripe at harvest keep 
at low temperatures like 45°F. 

It is important that fruits are not bruised otherwise 
moulds can gain entrance and cause foot rot and this 
is the greatest source of loss after harvest. 

PESTS 
A number of insects attack citrus. These include scale 

insects, aphids, the false codling moth, the sudan millet 
bug, some beetles, and others. The most important 
here is the soft Brown scale (Coccus hesperidum). See 
Table of control recommendations: 

8 



SUM.I\-IARY OF CONTROL RECOMMENDATIONS 

Pest Scientific Name Control 

Soft Brown Scale Coccus hespen-
dum Indirect control by control of 

ants. 
Tree living ants: Complele spra{. 

with O.S% die • 
drin followed 

t 
every 3 months 
by trunk band-
ing with O.S% 
dieldrin. 

Ground living ants : Trunk baD· 
ding every 3 
months with 
O.S% dieldrin. 

--
Mussel Scale Lepidosaphes Not usually necessary. Parasitic 

lx:ckil and runau~ DULy be 3pi'Qd 
L . g/overii anificially. 

Citrus Mealybug Pseudococcus Ant control. See under soft 
citri Brown Scale 

-
Black Citrus Toxoptera Not usually necessary. If infest-

Aphid aurantii ation serious, ant control mat{ 
be practised. See under So 
Brown Scale. BHC at the rate 
~ pint of 20% BHC per 100 

ons water will also control 
aphids. 

Citrus Swal- Papillo demotklcus HaDd piekina. 
Iowtail 

False Codling Argyroploee Orchard sanitation. Burial of 
Moth leucotreta infested fruit at weekly intervals 

Anopfocntmis Hand picking. 
curvipes 

Sudan Millet Agronoscelir Hand pickin' and if necessary 
Bug versicolor spray with HC. See under 

Bla~Jc Citrus Aphid. 

Gnatltocera sp. Hand pickioa. 



I) IS EASES 
Phytophtbora Foot rot : This is a form of brown rot 

gummosis caused by Phytophthora. Usually, there is 
gummy exudation from portion of stem at ground 
level and bark at that level peels off. Roots are dying 
or dead and leaves may turn yellow. 

Control is by treating the affected trees with suitable 
paste unless the infection is at advanced stage : 
Cut the diseased bark away until healthy wood is 
exposed. The cut out places and around the base of 
the trunk should be painted with a paste of I lb. zinc 
sulphate, 1 lb copper sulphate, 2 lb. lime to 2 gallons 
of water. At the time of planting, trees should be planted 
so that the main lateral roots, after setting of the soil, 
are as near the surface as possible or at a maximum 
depth of 2 inches. 

CITRUS SCAB 

This disease seems to be found more often on young 
seedlings than on old trees. Sour orange and rough 
lemon trees are most susceptible with grapefruit rather 
less susceptible to the disease. In an area where the 
disease is known to occur, it would be best to remove 
any rough lemon or sour orange seedlings from the 
vicinity of grapefruit plantings. 

The disease is caused by the fungus, Elsinoe fawcettii 
Britanc. & Jenk. It is difficult to eradicate but can 
certainly be avoided by protective sprays of copper 
based fungicides like Bordeaux mixture or Perenox 
starting before the first flush of growth at the beginning 
of the rains. Bordeaux mixture consists of : 

Copper Sulphate 4 lbs 
Hydrate of Lime 6 lbs 
Water 50 gallgns 
Perl!nox should be 2 lb/ 100 gallons water with 4-8 

flounce Albolineum per 100 gallons spray. 
However, these sprays are uneconomic except in the 

case of valuable nursery stock. 
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VIRUS DISEASES 
l. There are the insect transmitted Tristeza, seedling 

yellow and Vein enation. The important one to us is 
Tristeza which is aphis transmitted. 

This disease is known as Quick Declin~ when it 
reaches the stage where there is die back of the leaders, 
severe wilt and possible death of the tree. 

Tristeza will not attack sweet orange on its own root­
stock but when on sour orange. 

Control is by use of tolerant rootstocks and con­
trolling aphids. These tolerant rootstocks are cleopatra, 
Sampson or La~e Tangello, Trifoliate Orange and 
Rough Lemon. In the southern part of'Nigeria, Man-. 
darin and Tangello are used but in the Northern States 
Rough Lemon is used mainly. 

2. There are also the non-insect transmitted virus 
diseases like Psorosis, Xyloporosis, (Cachexia) and 
Exocortis. It is not certain if Xyloporosis is present in 
Nigeria because of its similarity to Tristeza. 

Psorosis seems to occur in Orange Lemon, Tangello 
and Grapefruit scions regardless of the stock. In Psoro­
sis increasing small eruptions of bark occurs with con­
sequent splitting of bark and gum formation and later 
death. Also, leaf mottling and concave depressions 
occur. There may be crinkly leaf formation bnt ti'. is is 
inconclusive of Psorosis. 

Control of non-insect transmitted virus disease~ can 
be achieved by using budwood free of virus .'ind using 
if possible, nucellar seedlings. it is known tha~ Va'encia 
orange does not carry Psorosis. 

Above all, remember that orchard sanitation is a 
good insurance against pests and diseases. 

Prepared by : 

Extension Research Liaison Section, 
Institute for Agricultural Research, 
Ahmadu Bello University, 
Samaru- Zaria. 
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