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CITRUS CULTURE IN QUEENSLAND*

C U L T IV A T IO N

DIF F E R E N C E S o f opinion which occur concerning the best method of 
cultivation for citrus fruits m ay be partly explained by the fact that 
soils vary in character and in the amount of moisture and fertility  

they contain. The systems adopted m ust, therefore, necessarily vary some­
what in order to meet the requirements o f the particular soils.

In  Queensland cultivation is an essential orchard operation, and is bene­
ficial in the following ways :—

It improves the physical condition o f the soil by making it finer and 
increasing its depth, thus presenting greater feeding areas to the roots.

The effects o f extremes of temperature are reduced, as air is permitted to 
penetrate to the roots.

In cultivated soils decomposition and nitrification go on more readily, and 
if materials are present from which nitrogen can be set free, its liberation takes 
place more rapidly than if the soil is uncultivated.

It  increases the water-holding capacity o f the soil and conserves moisture. 

On the other hand, the fact must not be lost sight o f that cultivation m ay  
cause unjurious effects. Unless care is used, plough-sole m ay result, and greatly 
hinder proper water penetration. Also continuous cultivation causes the des­
truction of the organic contents o f the soil and a decrease in the bacterial life. 
I f  cultivation is continued throughout the whole season year by year, such 
soil will soon become depleted p f its natural fertility and the trees will show 
the effects by their unhealthy condition.

The loss o f soil organic m atter is a m ajor problem in tropical agriculture 
in all parts o f the world, and is particularly severe in m any parts o f our citrus 
plantations. Therefore, when considering cultivation programmes, the im ­
provement o f the humus content o f the soils must be o f primary importance. 
Where young trees are concerned, deep cultivation is advisable in order that 
large quantities of organic m atter, such as manure and green manure crops, 
can be deeply incorporated with the soil. There should be no danger Of 
injury to the roots of young trees in cultivation to a depth of 10 or 12 inches. 
However, as the trees become older their rooting systems extend widely in all 
directions, and, therefore, as deep cultivation will be liable to cut too m any 
feeding roots, shallower cultivation will probably be more satisfactory.

*By R. L. Prest, Instructor in Fruit Culture, in Queensland Agricultural Journal, 
Vol. XLVII, Part II, 1st February, 1937
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In order to prevent the formation of plough-sole, cultivation at varying 
depths is frequently practised. However, plough-sole will form in many soils 
even though the depth and direction of the ploughing is varied, and in such 
cases subsoiling to a depth of from 18 to 20 inches m ay have to be resorted to 
in order to break up any hard pan that m ay be present. Such work should only 
be done when the soil is dry, and the subsoiler should be run only in the middle 
of the rows, otherwise severe root-cutting will result. Subsoiling should not be 
carried out either just prior to or just following the blossoming period.

GREEN MANURING
Hum us, the product of the decay o f organic substances, is one of the m ost 

im portant ingredients in any fertile soil, and, generally speaking, is present in 
only adequate amounts in m ost o f our citrus soils. Except in alluvial lands 
periodically improved in fertility by floodings, the orchardist must consider the 
maintenance or improvement, of the soil fertility if he wishes to harvest good 
crops. In the absence o f bulky organic farmyard manure, the maintenance 
and improvement o f the soil fertility m ay be carried out by the growing and 
turning-under o f green manure crops. N ot only do such crops build up the 
physical condition o f the soil, but their presence reduces soil losses by erosion 
during periods of heavy rainfall. W hen green manuring, particularly in the 
coastal districts, the general practice has been to utilise the summer rainfall, 
planting such crops as black cowpeas, Poonapeas and Crotalaria during N ovem ­
ber and December and turning them under about the following March. W inter 
green manuring with crops such as beerseem (Egyptian clover) vetches, field 
peas, tick beans, lupins, rape and mustard could in m any instances be practised 
with advantage particularly in young orchards, and in orchards on the lighter, 
sandy soils, and where irrigation is practised. For winter crops planting should 
take place during March and April, and turning-under in July. Citrus trees up 
to four or five years o f age occupy a relatively small proportion o f the total 
area on which they are planted, and their roots do not extend so far from the 
trunk nor take the amount o f space occupied by those of old-established trees. 
Thus during the early years o f a citrus orchard an excellent opportunity is 
afforded for building up a reserve o f vegetable m atter in the soil. A t this stage- 
cultivation, even early in the season, m ay be confined to the immediate 
vicinity o f the trees and by far the greater amount o f space down the centres o f 
the tree rows occupied by growing and turning-under summer and winter 
green manure crops.

FERTILISING
In reasonably fertile lands the addition o f artificial fertilizer to the soil 

either before or at the time o f planting is unnecessary , but in land that has been 
previously cropped or which would not be classed as fertile, assistance to the 
growing plants in this direction is required. No matter what fertilizer is applied 
it should be incorporated with the soil so that the young roots in traversing 
the soil m ay come in contact with it. However, it should not be brought into 
direct contact with existing roots at the time o f planting.
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As the trees develop, the quantity o f fertilizer required for each will corres­
pondingly increase, and when fully developed and evenly continued, regular 
supply is necessary. As crops are produced, so the natural fertility of the soil 
is being depleted, and where it has not been restored by the application o f such 
fertilizer as is available, the effect is shown by impaired vigour of the trees and 
poorer quantity and quality o f the fruit produced. General observations made 
from field trials indicate that nitrogen is one o f the main constituents required 
to maintain healthy and vigorous citrus trees, but at the same time phosphoric 
acid and potash have their place. A t least 6 cwt. o f ammonia to the acre, with 
3 cwt. of phosphoric acid and 2 cwt. o f sulphate o f potash, would be a basis for a 
fertilizing programme for mature bearing trees. The nitrogen is best supplied 
so as to be available during the spring, as such practice tends to increase the crop 
and improve the quality. W hether or not an autumn application will be 
necessary will depend upon the vigour o f the trees, as it must be remembered 
that the promotion of too much vigorous growth at this period is detrimental 
to the production of high-grade fruit. However, it will be found that a light 
dressing o f nitrogen with rather increased quantities of phosphoric acid and 
potash, will assist in maturing autumn growth and future fruiting wood, and 
will also benefit the crop.

The valiie o f lime in citrus culture m ay be viewed from two angles— its 
influence on the trees, and its effect on the soil. The presence o f lime appears to 
aid the vigour of the trees, and improve the delicacy o f the fruit, while in the 
soil it corrects acidity, improves the physical condition, aids the decomposition 
of organic matter, stimulates bacterial activity, and generally assists in im prov­

ing soil fertility. Lime should be applied hi the autumn in the form o f 
agricultural lime, as its action in the form o f powdered quicklime or air-slaked 
lime is too rapid and powerful.

/HARVESTING
*

The subject o f careful handling o f fruit has been so frequently stressed that 
further details here seem superfluous. The chief points to be remembered are 
that the fruit should be cut from the tree as close to its base as possible (an 
orange clipper specially made for the purpose is available at a nominal cost), 
and that it should be treated as fragile during the first and all subsequent 
h andlings, and carefully stored and graded before packing. Various grade sizers 
are obtainable and selection can be made according to the output of the orchard. 
Wrapping the choicest fruit when packing enhances its appearance and increases 
its value, besides having other advantages, such as prevention o f the spread 
of storage and transit of diseases. Fruit should be gathered only under the 
driest possible atmospheric conditions, and never as is often done, during 
showery weather. I t  should be sweated for at least seven days, and then 
carefully graded for blemishes and disease, sized and packed.
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COLOURING
No fruit should be gathered from the trees until it has reached 

maturity. The m aturity standards for citrus fruits are as follows :—
In the case of oranges, grape fruit and mandarins the weight of the hand- 

pressed juice m ust not be less than 30 per centum of the total weight of the 
fruit.

W ith  regard to the juice, in the case of navel oranges and mandarins, 10 
cubic centimetres of the juice shall be neutralised by not more than 26 cubic 
centimetres o f deci-normal (N /1 0 ) a lk a li; and in the case of oranges (other 
than navel oranges and mandarins) 10 cubic centimetres of the juice must be 
neutralised by not more than 30 cubic centimetres of deci-normal (N /'10) 
alkali.

As citrus fruits are only sold to their best advantage when they are mature, 
full-flavoured, and showing an unblemished skin with its normal ripe colour, 
assistance by colouring to such fruit as Jack normal colour but possess the 
other qualities will enhance its market value. Citriculturists who have had 
experience in various citrus-growing localities will agree that certain varieties 
of oranges and mandarins growing in the cooler regions have ample colour long 
before they attain sufficient sugar to make them desirable for eating purposes, 
while those produced in warmer climes are sweet and luscious for sometime 
prior to their attaining a normal ripe colour.

The colouring or forced curing, a practice known in California as “ sweating,”  
was formerly done by gaseous products generated from kerosene stoves. In  
1924 Denny found that ethylene gas in sm all quantites was capable of producing 
the same results. He also found, however, that a very high percentage of gas 
(for example 80 per cent.) delayed colouring. Colouring was also delayed by 
temperatures as high as 92 degrees Fahr. and as low as 45 degrees Fahr. A  
temperature of between 60 and 70 degrees Fahr. -with a humidity o f from 70 to 
75 per cent, was found to be satisfactory.

Ethylene gas can be obtained in m etal cylinders under a high pressure, 
with regulator valves attached to the cylinders. W hen released from the 
regulator valve the gas is conveyed by tubing into the colouring chamber. 
The quantity of gas passing into the room is recorded by the valve on the 
cylinder, so that the correct charge according to the size o f the chamber can be 
readily determined.

It  has been found that a very sm all quantity of acetylene gas (1 part in 
2,500 to 1 part in 1,875) satisfactorily colours mature citrus fruits. In  order to 
determine the dosage required, the air space remaining after the chamber has 
been loaded m ust be known. One ounce of carbide generates sufficient gas for  
every 75 cubic feet of air space. For all practical purposes it is sufficient 
to allow 1 j  cubic feet displacement for each bushel case of fruit. For example 
the following table illustrates the dosages required for a chamber of 200 cubic- 
feet capacity with a varying number of cases :—

N o. of bushel cases A ir space Dosage
40 150 cu. ft. 2 oz. Carbide
20 175 cu. ft. 2^ oz. Carbide
10 187| cu. ft. 2\ oz. Carbide
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. In order to satisfactorily colour citrus fruits, they must have reached 
m aturity, as if too green or immature they will not develop a normal ripe 
colour, but will shrivel and become dull and dirty in appearance.

All fruits to be coloured require to be treated with special care in handling. 
Bruises will show up as greenish areas ; oil liberated from the rind m ay cause 
spotting; while if the residues o f oil or Bordeaux sprays remain on the fruit, it 
will be found to come from the colouring room spotted and unsightly.

An ordinary room lined with timber, provided it is airtight, can be used 
for colouring citru s fruits. A  convenient and economical size is one to hold from  
40 to 50 bushel cases ; allowing 5 cubic feet o f air space to each bushel case, 
the chamber would require to be from 200 to 250 cubic feet in capacity. Even  
where large numbers o f cases are to be treated, it will be found more satisfactory 
to build two medium-sized chambers than one large chamber.

For oranges, lemons and mandarins an average temperature in the 
chamber between 65 and 75 degrees Fahr. will prove satisfactory. I f  the 
temperature falls below 65 degrees Fahr. the colouring process will be retarded. 
On the other hand, high normal temperatures are not likely to affect the fruit, 
no ill-effects having been shown by temperatures up to 89 degrees. However, 
the humidity will require to be adjusted ; in the case o f a very dry atmosphere 
an open container o f water m ay be introduced to moisten the air and prevent 
withering o f the fr u it; while when the hum idity is high and likely to cause 
softening o f the fruit, it m ay be reduced by placing sand, caustic soda, or 
quicklime on the floor o f the chamber.

The fruit should be graded for colour and placed loosely in open cases 
having plenty o f ventilation. Dunnage should be used in stacking so that a 
free circulation o f air round each case is perm itted.

The required quantity o f carbide should be placed in a suitable container, 
and a second vessel containing water arranged in such a manner as to permit 
the water to drip slowly on to the carbide, thus generating the acetylene gas. 
This apparatus m ay be fitted either inside or outside the chamber ; if the latter, 
of course,the gas will have to be led inside the chamber by means of suitable 
piping.

After closing the chamber and making sure that it is airtight, it should 
be charged and allowed to remain closed, for four hours. I t  should then be 
opened up and thoroughly aired for at least two hours, after which it m ay be 
charged again, and the performance repeated as often as is necessary. Between 
nine and fifteen charges should be sufficient to give mature citrus fruits their 
normal colour.

PICKING AND CURING OF LEMONS
Lemons carefully handled and gathered at the right stage o f m aturity m ay  

be successfully cured and stored on the orchard for several months without 
deteriorating, but rather with improvement to their appearance and carrying 
qualities.
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A ll fruits should be clipped, not pulled, from the trees just as they are 
turning colour. The fruit should be of normal size, and the dark green colour 
just turning to a paler shade, generally termed “ silvering. ”  In order to 
avoid injuring or bruising, and thereby leaving the fruit open to attack of 
moulds, it is im portant to remember that it must at all times be handled with 
the very greatest of care.

After picking the fruit should be placed in shallow trays and allowed to 
remain for several dajrs to sweat off excess moisture. When storing for any 
length of tim e, dipping for a period of one or two minutes in a bluestone solution, 
strength 1 in 500, is recommended. The fruit, after being thoroughly dried, 
is packed in bushel cases and stacked in a storing chamber in such a manner as 
to permit a ready circulation of air.

Such chamber should be so constructed as to lend itself to control of 
the relative hum idity. A low relative hum idity results in the shrinkage of the 
lemons, with a consequent loss of weight and an inferior colour in the fruit, 
accompanied by shrivelling, as well as the browning and dropping of the buttons 
of lemons held in storage for any period. These conditions are m ostly apparent 
during late spring, a period of comparatively high day-tim e temperatures 
and low relative hum idity. Satisfactory conditions m ay be obtained by con­
trolling the hum idity at from 85 to 90 per cent. For controlling the humidity 
a humidifier m ay be cheaply constructed by hanging a series of absorbent 
cloths from a fram e, above which is fixed a sm all perforated iron water-pipe 
permitting water to drip when required, and circulating the air in the chamber 
by means o f a small fan. Under such conditions lemons m ay be stored for 
several months.

Another method used in storing lemon is, after sweating, to pack the fruit 
loosely, either wrapped or unwrapped, in cases lined with paper, and stack in a 
cool dry shed in blocks o f from 50 to 60 cases covered with canvas sheets or 
tents. Low open water containers m ay be introduced when necessary, always 
taking care to avoid as far as is possible extreme variations in temperature and 
hum idity. The fruit should be examined at intervals of ten days, and any 
showing signs o f decay removed.

Again the fruit m ay be stored either wrapped or unwrapped, loosely packed 
in cases lined with paper and using straw as a filler. The bottom  of the case is 
covered with a layer o f straw, a layer of lemons placed thereon, the spaces 
between the fruits filled with straw7, and the lemons covered with a layer of 
straw, and so on, using alternate layers of fruit and straw until the case is filled. 
The cases should be stacked, covered, and periodically examined as described 
in the previous m ethod.


