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VALUE FORMING ATTRIBUTES OF 

A FRUIT FARM

FREEK VELDMAN

INTRODUCTION

This session will give you a broad picture of what factors determine the potential and value of a citrus farm. These principles are also valid for other fruit industries and can be applied as such.

The aim is further to give you a tool to gather the correct and relevant information. Specialists should do detailed interpretations of collected information. The following main factors will be discussed and are the most important issues to valuate a farm:

· The climatic requirements for citrus

· Physical and chemical soil requirements

· The range of popular citrus cultivars and rootstocks

· Tree age, spacing and production models

· Irrigation systems

1.
CLIMATIC AND SOIL REQUIREMENTS FOR CITRUS

Before an assessment can be done, the importance of climate and soil, on production of citrus, must be understood. Climate, and especially temperature, is the single most important factor for citrus production. All the growth and physiological processes is dependant on temperature. All these requirements can only be discussed in broader terms.

· Maximum temperature above 30 – 35(c in prolonged periods may induce fruit drop and impair growth

· Minimum temperatures of below 0 OC can damage trees

· Ideal growth temperatures are between 10 – 30 OC, the optimum between 20 – 28 OC

· Night temperatures between 10- 14 OC in June, July induce more intense blossom

· Mean minimum temperatures below 13 OC in autumn, induce external fruit colour.

1.1 Suitable Areas

Suitable areas for citrus are grouped together in four climatic zones.

1.1.1 Cold Areas

This includes areas such as the East Cape Midlands, Gamtoos River Valley, Sundays River Valley, Amanzi, Southern Natal, South Western Cape and Citrusdal, Knysna and the surrounding areas.

1.1.2 Cool, Inland Areas

This includes areas such as Rustenburg, Lydenburg / Burgersfort, Ohrigstad and Potgietersrus and surrounding areas.

1.1.3 Intermediate Areas

This includes areas such as Marble Hall, Groblerdal, Nelspruit, Hazyview, Barberton, Letaba (Tzaneen) and Levubu.

1.1.4 Hot Areas

Hot areas are divided into two groups:

· Low humidity areas such as Tshipise, Limpopo Valley, Letsitele, Lower Letaba and Hoedspruit.

· High humidity areas such as Malelane, Komatipoort, Swaziland lowveld, Pongola and Nkwalini.

Then there are two unique climate areas:

Semi-arid, Cold Area

Jan Kempdorp and Hartswater

Semi-arid, Hot Area

Orange River Valley (Upington)

1.2 Climatic Suitability of cultivars / area

Citrus are divided into cultivar groups because of their origin, characteristics and ripening times. Each cultivar group has a unique climatic requirement that is dependent on temperature, heat units, day length and light and humidity. These groups are as follows:

· Mandarins – Satsumas, Clementines and Mandarin Hybrids

· Lemons and Limes

· Grapefruit

· Navels

· Midseasons

· Valencias

· Pummelo Types

· Kumquat

1.2.1 Cold Areas

· Mandarins – Satsumas, Clementines and Mandarin Hybrids

· Lemons

· Navels

· Certain Valencias

1.2.2 Cool Inland Areas

· Valencias

· Lemons

· Navels

· Certain Mandarins and Midseasons

1.2.3 Intermediate Areas

· Valencias

· Midseasons

· Lemons

· Certain Navels and Grapefruit (marginal)

1.2.4 Hot Areas

· Valencias

· Grapefruit

· Lemons

· Marginal for Navels and Manderins

1.3 Physical and Chemical Soil Requirements

Soil can loosely be grouped as sandy soil, sand loan, clay loan and clay soils.

Ideal Chemical Soil Requirements are:

· 15% - ​25% clay percentage (above 30% is marginal)

· The pH (H20) should be between 6,5 and 7,5

· No salts in the top 50cm

Ideal Physical Soil Requirements are:

· Soil depth of at least 50cm to 1m

· Well drained soils, especially in the first 50cm

· No peds larger than 100mm in diameter

· No stratified alluvium in top 50 cm

Soil preparation is essential to optimize citrus production. The primary purpose of soil preparation is to get the root zone as homogenous as possible to optimize root development and growth. This will also alleviate soil density problems. Chemical imbalances of the soils can be corrected during soil preparation.

It is important to know that proper soil samples were taken and tested at a reputable institution. Soil preparations should be done to subsequently optimize tree and root growth.

2.
RANGE OF POPULAR CITRUS CULTIVARS AND ROOTSTOCKS

2.1 Cultivars

Each cultivar group has a range of different cultivars that matures from early to late and/or has unique characteristics, such as red pigmentation. There are approximately 210 commercial varieties being planted in South Africa. Listed are the most common/promising varieties per cultivar group.

2.1.1 Mandarins

· Satsumas – Miho wase, Kuno, Owari

· Clementines – Marisol, Nules, Clementine Late

· Mandarin Hybrids – Ortanique, Minneola Tangelo, Thoro Temple, Nova, Nouvelle, Fairchild, Empress

2.1.2 Lemons

· Eureka, Eureka Seedless, Lisbon

2.1.3 Limes

· Tahiti, Bearss

2.1.4 Grapefruit

· White – Marsh

· Pink – Redblush

· Red – Star Ruby

2.1.5 Navels

· Early Maturing – Fukumotto, Newhall, Navelina

· Mid Maturing – Palmer, Bahianinha, Cara Cara

· Late Maturing – Glen Ora Late, Witkrans, Lane Late, Australian selections

2.1.6 Midseasons

· Salustiana, Tarocco, Turkey

2.1.7 Valencia

· Early Maturing – Benny, Limpopo SL

· Mid Maturing – Alpha, Midknight, Delta

· Late Maturing – Delicia, Ruby Valencia, Old clone selections

2.1.8 Pummelo Types

· Pomelit, Shaddock, Oroblanco, Jackson, Melogold

2.1.9 Kumquat

· Nagami

2.2 Rootstocks

All citrus produced in South Africa today are budded on rootstocks, and the majority of these are certified trees. Reasons being:

· Rootstocks influence tree and fruit characteristics, such as, production, fruit size and fruit colour.

· Rootstocks are used to regulate tree height.

· Rootstocks have various degrees of resistance to soil born diseases and viruses.

· Rootstocks are used to overcome some shortages with regards to physical and chemical compositions of soils such as high pH soils.

· Rootstocks improve tree age.

· Rootstocks can improve some physiological problems associated with some cultivars, such as creasing.

· Rootstocks vary in terms of cold and drought resistance.

· Some rootstocks can even sustain flood situations.

The following is a guideline of commercial rootstocks currently in use in South Africa:

2.2.1 Swingle citrumelo – most widely used rootstock currently in South Africa.

2.2.2 Troyer/Carrizo citrange – can be used on a wide range of soil types and cultivars.

2.2.3 X639 – Semi-dwarfed and for high pH soils.

2.2.4 Rough Lemon – especially used on virgin soils and areas that induce high internal fruit quality. It’s also widely used on lemons and is adaptable to high pH soils.

The following rootstocks are used to a lesser extend, but are still very promising rootstocks:

2.2.5 C35 citrange.

2.2.6 Minneola x Trifoliate

2.2.7 Yuma citrange

2.2.8 Benton citrange

A certificate should be available for most plantings in South Africa, including details on the type of cultivar and rootstock used. It also indicates that accredited nurseries produced the trees. Further it certifies that the budwood, used to produce the trees, are true to type and clean of any foreign viruses (this is one of the criteria to be certified under “Eurogap”).

2.3 Incompatibility

This phenomenon happens when certain cultivar-rootstock combination are not compatible. The cause could be virus induced or vascular incompatibility. The following are known incompatible combinations:

· Eureka Lemon: All trifoliate orange selections except Benton citrange, MxT, X639

· Ellendale: RL

· Turkey: RL

· Tomango: Sc, Trifoliate, RL (Budunion crease)

· Pomelit: RL

· Shamouti: Sc

· Kumquat: X639, MxT, Troyer/Carrizo citrange, Flying dragon

3. TREE AGE, SPACING AND PRODUCTION MODELS

3.1 Tree Age

Tree age plays a vital role in determining the value of a farm. Most cultivars start to bear in year three, although in hotter climates it can be earlier and in colder climates a year later. Lemons also start a year earlier because of it’s vigorous growth habit. Most cultivars’ production peak in years 8-12. Trees will start to peak off 5-7 years after that. There is a direct correlation between tree growth and production and can be seen in the graph below:
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Source: Production Guidelines for Export Citrus, Volume I

A – Point where tree growth starts to decrease.

The lifespan of citrus trees varies for different cultivar varieties. The following is averages for different cultivars:

Navels: 32 years

Valencias: 32 years

Marsh: 23 years

Star Ruby: 18 years

Lemons: 23 years

Mandarins: 30 years

Other: 23 years

Tree age will surely be a major factor when determining the value of a farm.

3.2 Tree Spacing

Tree spacing has a direct impact on production (tons/ha), depending on whether conventional or high-density spacing was used. Orchards with a 1000 trees per hectare or more can be classified as high-density spacing. Anything less than that is classified as conventional spacing. Below is a table that can be used to determine the trees / hectare or the spacing used.

Number of trees per hectare as per tree spacing

	
	2.0
	2.25
	2.5
	2.75
	3.0
	3.25
	3.5
	3.75
	4.0
	4.25
	4.5
	4.75
	5.0
	5.25
	5.5
	5.75
	6.0
	6.25
	6.5
	6.75
	7.0

	9.0
	555
	493
	444
	404
	370
	341
	317
	296
	277
	261
	247
	233
	222
	211
	202
	193
	185
	177
	170
	164
	159

	8.75
	571
	507
	457
	415
	380
	351
	326
	304
	285
	268
	253
	240
	228
	217
	207
	198
	190
	182
	175
	169
	163

	8.5
	588
	522
	470
	427
	392
	361
	336
	313
	294
	276
	261
	247
	235
	224
	213
	204
	196
	188
	180
	174
	

	8.25
	606
	538
	484
	440
	404
	372
	346
	323
	303
	285
	269
	255
	242
	230
	220
	210
	202
	193
	186
	
	

	8.0
	625
	555
	500
	454
	416
	384
	357
	333
	312
	294
	277
	263
	250
	238
	230
	217
	210
	200
	
	
	

	7.75
	645
	573
	516
	469
	430
	397
	368
	344
	322
	303
	286
	271
	258
	245
	234
	224
	215
	
	
	
	

	7.5
	666
	592
	533
	484
	444
	410
	380
	355
	333
	313
	296
	280
	270
	253
	245
	231
	
	
	
	
	

	7.25
	689
	613
	551
	501
	459
	424
	394
	367
	344
	324
	306
	290
	275
	262
	250
	
	
	
	
	
	

	7.0
	714
	635
	571
	519
	476
	439
	408
	381
	357
	336
	317
	300
	285
	272
	
	
	
	
	
	
	

	6.75
	740
	685
	592
	538
	493
	455
	423
	395
	370
	348
	329
	312
	296
	
	
	
	
	
	
	
	

	6.5
	769
	683
	615
	559
	512
	473
	439
	410
	384
	362
	341
	323
	
	
	
	
	
	
	
	
	

	6.25
	800
	711
	640
	581
	533
	792
	457
	426
	400
	376
	355
	
	
	
	
	
	
	
	
	
	

	6.0
	869
	740
	666
	606
	555
	512
	476
	444
	416
	392
	
	
	
	
	
	
	
	
	
	
	

	5.75
	909
	773
	695
	632
	579
	535
	496
	463
	434
	
	
	
	
	
	
	
	
	
	
	
	

	5.5
	952
	808
	727
	661
	606
	559
	519
	484
	
	
	
	
	
	
	
	
	
	
	
	
	

	5.25
	1000
	846
	762
	692
	635
	586
	455
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5.0
	1052
	888
	800
	727
	666
	615
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4.75
	1111
	935
	842
	765
	701
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4.5
	1250
	987
	888
	808
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4.25
	1176
	1045
	941
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4.0
	1250
	1111
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Source: Production Guidelines for Export Citrus, Volume I

3.3 Production Model

Various factors influence production, as mentioned spacing, cultivar/rootstock combination, climate, and soil type, as well as factors such as management style and water quality and availability. The following information can be used as a guideline should no data be available of the actual farm in question. This production is based on conventional spacing. High-density can be 30-40% more from year 3 to peak production when it will also decrease.

	Cultivar
	Years
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16

	Star Ruby
	Malelane
	0.0
	0.0
	13.2
	30.0
	43.8
	51.0
	55.8
	58.8
	60.0
	60.0
	60.0
	60.0
	60.0
	57.0
	48.0
	32.0

	Valencia
	Letsitele
	0.0
	0.0
	0.0
	11.4
	17.5
	22.3
	32.9
	38.7
	43.6
	50.3
	54.2
	60.0
	60.0
	60.0
	60.0
	60.0

	Navels
	W Cape
	0.0
	0.0
	0.0
	4.0
	8.0
	14.0
	17.6
	22.0
	26.0
	28.8
	31.6
	34.0
	36.8
	38.8
	40.0
	45.0

	Clementines
	W Cape
	0.0
	0.0
	0.0
	10.0
	20.0
	30.0
	37.5
	45.0
	47.5
	50.0
	50.0
	50.0
	50.0
	50.0
	50.0
	50.0

	Satsumas
	W Cape
	0.0
	0.0
	0.0
	13.5
	24.8
	33.8
	40.5
	45.0
	45.0
	45.0
	45.0
	45.0
	45.0
	45.0
	45.0
	45.0

	Lemons
	E Cape
	0.0
	0.0
	21.0
	38.7
	54.0
	64.0
	72.0
	81.0
	86.0
	90.0
	90.0
	90.0
	90.0
	90.0
	90.0
	90.0


4. IRRIGATION SYSTEMS

A good irrigation system will contribute to optimize citrus production. Citrus uses a vast amount of water, especially when the canopy volume (tree age) increases. In the figure below the relationship between water usage and canopy volume is illustrated. The most water is needed during the fruit set and fruit growth months (October to March).
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Irrigation Systems can be divided into two groups, systems that work under pressure and non-pressure systems (gravity flow).

4.1 Gravity Flow Systems

These systems are not really used in South Africa, due to our limited water supply. Methods used are flooding, basin flooding and furrow irrigation.

4.2 Pressure Systems

This system can be divided into three groups; portable, semi-portable and stationary.

4.2.1 Portable and semi-portable

This is a very ancient method of irrigation and seldom still used in South Africa. This entails basic pipes with sprinklers, which are physically moved from one row to the next in intervals.

4.2.2 Stationary Systems

These are the systems commonly used in South Africa today. There should be differentiated between the overhead irrigation systems and the under foliage systems.

· Overhead Irrigation Systems:

Where stationary big sprayers are used 12-18m apart, and also wet the overall area. Pivot systems are also used, especially where pivots were used for cash crops before replacing it with permanent crops.

· Under Foliage Irrigation

This is the most common method of irrigation at this stage. Three techniques are used; micro irrigation, drip irrigation and open hidroponic systems (OHS).

· Micro Irrigation

One micro spray is placed under each tree. Small cone sprays are used to concentrate the wetting area. Wider sprayers are used at a later stage to enlarge the wetting area. This is the most common system to-date. The wider sprayers increase the likelihood of evaporation and use a vast amount of water. These factors motivated a move away from this system to drip irrigation especially in water scares areas.

· Drip Irrigation

Between 1-4 inline drippers are used. This is definitively the future of irrigation techniques for South Africa. The main advantage of this system is the major saving in water. The wetting areas are concentrated and therefore your feeder roots as well. This system can further be applied to feed liquid fertilizers. The makes the system cost effective and also ensures a better uptake of nutrients.

· Open Hidroponic Systems

This is the latest irrigation system in South Africa. It is highly technical and the whole system is computer controlled. The irrigation scheduling is pulsed. A tree receives water and nutrients in intervals each day as per the need for every given day. This is the future for countries where water is scarce, but is very costly.

5. HOW TO RECOGNISE A HEALTHY ORCHARD?

5.1 Determine the area and climate. This is the single most important factor. It will determine whether the area is suitable for producing citrus and will determine the cultivar spread.

5.2 Determine the cultivar and rootstock recommendations. Tree certificates should be available in most circumstances and will include information on the cultivar, rootstocks, tree age and time of planting. If this information is not available, it could be obtained from the nursery that supplied the trees.

5.3 Evaluate the soil preparation done. See if soil analysis were done and if the recommendations made, were properly carried out.

5.4 Determine the tree age and spacing. This information is needed to determine where the trees are in their production cycle as well as actual production. Most farms keep records of production and this information can be used to compare to the production model. If no information is available, the model can be used as a guideline.

5.5 Determine the tree stance in a orchard. If there is a large proporsion of open space, this will have a negative impact on production.

5.6 Windbreaks must be used in areas synonymous with strong winds. This will have a major influence on export percentage.

5.7 Determine the type of irrigation system in use. The more advanced system used, the higher the value of the orchard. This also plays a major role in tree health, as inadequate systems leads to excessive or insufficient irrigation.

5.8 Assess the tree health and overall status of the orchard. Tree rating of between 1 to 10 can be given, where 10 is a dead tree and 1 is a green and healthy tree with no visible dead branches or dead wood. If trees are given a rating from 5-10, that is trees with visible decline, yellow leaves, visible drop of leaves or very little leaves on, dead branches or very little crop on, it is advisable to call upon an expert to determine the cause of the decline.

5.9 The overall status of the orchard should be an orchard with no weeds under the trees, weeds between the rows are slashed and decent, well maintained, roads.

If you need any more information in this regard, please do not hesitate to contact me:

Freek Veldman

Cultivar Developer and Advisor

Citriculture Technical Services

Cellphone:

083 310 7345

Work/Fax no.

013 – 741 4781

Mail address:

P. O Box 15650





Nelspruit





1200

E-mail address:
veldmans@absamail.co.za
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production model

		Cultivar		Area		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16

		Star Ruby		Malelane		0		0		13.2		30		43.8		51		55.8		58.8		60		60		60		60		60		57		48		32

		Valencia		Letsitele		0		0		0		11.4		17.5		22.3		32.9		38.7		43.6		50.3		54.2		60		60		60		60		60

		Navels		W Cape		0		0		0		4		8		14		17.6		22		26		28.8		31.6		34		36.8		38.8		40		45

		Clementines		W Cape		0		0		0		10		20		30		37.5		45		47.5		50		50		50		50		50		50		50

		Satsumas		W Cape		0		0		0		13.5		24.8		33.8		40.5		45		45		45		45		45		45		45		45		45

		Lemons		E Cape		0		0		21		38.7		54		64		72		81		86		90		90		90		90		90		90		90
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Water usage
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