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Literaturereview

2.1 Agroecology of the study area
2.1.1 The study area and itslocation

Luang Prabang is one of the 18 provinces of the Lao PDR. Luang Prabang is
located in the mountainous northern part of the country (Figure 1). Its boundary stretches
from longitude of 101°40 to 103°30E and lditude of 19°00° to 21°00'N, with bese
dtitude of aout 305 m aove men sa levd and ranging to about 1,500 m
(Keoboudapha, 1999).

2.1.2 Physical characterigtics

Rainfall

Monsoon currents, dividing the year into two disinctive wet and dry Seasons,
mainly influence the annud amount, digribution and pattern of rainfdl in Luang Prabang
province, as wdl as in the rest of the country. Figure 2 shows the ranfdl amount for the
province (average from five years of ranfal daa 1997-2001). Annud ranfdl averages
about 1,387 mm. The dry seeson dats in November and ends in April and the rainy
season dats in May and ends in October. More than 80% of totd precipitation fdls
during the rainy seson. December and January are the two driest months, receiving less
then 10 mm monthil. In contrast, July and August are the two wettest months of the yeer,
receiving more then 200 mm monthi®. Rainfdl of 100 mm month™ distributed evenly, is
preferable to 200 mm monttit, which fdls in just a few days Regiond or globd dimate
change can be the mgor factors that affect the amount of rainfdl in the area. Rdidble
forecadting of westher might help to reduce mango production losses from drought.
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Figure 2 Average monthly rainfal for the Luang Prabang province (1997-2001)
Source: Provincid Agrometeorologica Section of Luang Prabang, 2001

Temperature

Average annua temperature was recorded at 25.9°C for the last five years (1997-
2001), with average minimum of 20°C and average maximum of 31.5°C. During
cropping sesson (May to October), minimum temperature ranges from 169 to 24.6°C ad
maximum temperature ranges from 30.3 to 33.9C (Figure 3). Conddeing the optimum
temperature requirement for mango growth is between 21.1 and 26.6°C, the prevaling
average temperature is consdered to be favorable.

Solar Radiation

Solar radiaion is the primay energy source for crop growth and profoundly
affects temperature and evepordion. Quantitative information on radiaion in  mango
growing in Lao PDR is limited, manly because rdiable reguirement to measure is
rativey expendve compared to indruments for meesuring ranfdl and temperature.



Only the messured sunshine duration (actua sunshine hours) can be obtained. Average
sunshine duration was recorded a 5.4 hours per day with average minimum of 3.9 hours
per day and average maximum of 7.6 hours per day (during 1997-2001).
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Fgure 3 Air temperature for the Luang Prabang province (1997-2001)
Source: Provindid Agrometeorological Section of Luang Prabang, 2001

L andscape and soils

Luang Prabang province is located in the hilly area of northern Laos. Because of
mountainous topography, the area for lowland crop production is limited. Mog of the
areas used for mango growing are at dtitudes ranging from 305 to 600 m above mean sea
levd (Soukhgphonh et al., 1992). Land use maps basad on dope gradient is presently
unavalable for the whole province However, mos of mango growing aess in the
province is concentrated on doping land with most dope gradient of 5 to 30%.




Soils in the province are dasdfied as Orthic Acrisols (redydlow podsolic and
rec-brown lateritic soils) with sandy loam to sandy day topsoil. They ae genedly
heavily leached, fairly acid, with low cation exchange cgpacity (CEC), low avalable P
content, and have a depth varying from 0.41.0 m (Roder et al., 1991) (Table 1).

Table 1 Characteridtics of soilsin Luang Prabang province

Soil depth (am)
Parameter 03 310 1025 2550 50-75 75100
pH 559 4.76 456 461 4.73 483
Organic matter (%) 648 423 290 197 153 124
Totd P (ppm) 7580 609.0 523.0 469.0 447.0 424.0
Avadlable P (ppm) 2840 890 460 460 290 250
AvalableK (ppm) 3580 162.0 910 60.0 41.0 370
Exch. Ca(meg/100q) 416 130 071 050 047 048
Al (meg/100q) 045 232 362 409 388 358
CEC (meg/100g) 149 190 10.30 9.80 9.10 840

Source: Soukhagphonh et al., 1992 and Roder et al., 1991

2.1.3 Biological characteristics

In Luang Prabang province, rice area occupied a high proportion (84% or 51,286
ha) of which paddy rice, upland rice, and dry season rice occupied 8,751, 40,735, and
1,794 ha respectivdy. And the remaning 16% ae under annua and perennid crops i.e
corn, Sweet potato, peanut, sesame, sugar cane, vegetables and fruit trees (Figure 4)
(Nationd Statistic Center, 2000). In Luang Prabang province as well as in the country as
a whoe upland agriculture is practiced by ehnic groups Lao Soung and Lao Theung
may be more dependent on it (Keoboudapha, 1999). Apat from growing rice, annud and
perennid crops, 88% of totd agriculturd households involve in animd production as a
pat of ther faming sysems. In the province there were 36,487 cows, 54,360 buffaoes,
120335 pigs 14,195 goas and poutry more than 850,000 heeds (Figure 5) (Provincid
Livestock Section of Luang Prabang, 2001).
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2.2 Botanical characteristics of mango

The mango is thought to originate from the Indian-Burmese border region and has
been under cultivation in India in excess of 4,000 years The centre of diverdty of the
genus Mangifera appears to be the idand of Borneo (Mukherjee, 1985), wheress the
species Mangifera indica appears to have two centres of diversty — Indo-Burma and
Southeast Asa It is widespread throughout the tropics and subtropics and is consumed
freshin larger quantities than any other fruits.

Mango is classfied as flowering plant (angiosperm) and is under the dass
Dicotyledonese, order Sgpinddes and family Anacardiacese. Family Anacardiacese
condss of 70 genus and 875 ecies (Mabberley, 1997). Mog of trees in family
Anacardiacese ae geneadly founded in tropicd and subtropica regions of the world
(Wangna, 1976). The most important genus of the family Anacardiaceee are Mangifera
indica L. Spondias . and Anacardium occidentale L. Mangifera indica L. has
chromosome 2n = 2x = 20 (Kostermans and Bompard, 1993).

The mango tree is beieved to have evolved as a canopy layer spedies in the
tropicd ranfores of South and Southeest Ada (Kaur et al., 1980). Mature gpecimens can
atain a height of 30 m and can survive for more than 100 years. It is a degprooted and
dome shaped. The leaves are smple, entire, leathery, 8 to 40 cm x 2 to 10 cm, narrowly
dliptic or lanceolate and produced in flushes the young leaves are usudly reddish, later
turning dark shiny green and retain for gpproximately 1 year (Mukherjee, 1971).

The inflorescence is a widdy branched termind panicdle of 10 to 60 cm long with
1,000 to 6,000 flowers It is polygamous with made and hermaphrodite flowers in the
same inflorescence at the ratio of 1 to 36% of the latter and higher in some cultivar. Both
flower types ae about 6 mm in diameter when open. They usudly have 5 green,
pubescent sepas, 5 off-white, pink or purplish petds, and a 5-sectioned, yedlow-green
nectay disc. Mde flowes usudly have 1 functiond and 4 dbortive damens
Hermaphrodite flowers contain, in addition, a shiny, green, globose superior ovay and a
sylewith asngle sigma (URL 4).



The fruit is a fleshy drupe, varying in sze from 25 to 30 cm long. The shepe
vaies from rounded to ovoid-oblong and is sometime laeradly compressed. The fruits are
varying in tones of green, ydlow and red. The seed is enclosed in a sony endocarp,
vaying in dze with two fleshy cotyledons Some seeds ae monoembryonic with a
zygotic embryo only; others are polyembryonic with 2 to 12 embryos in which gpomictic
embryos are produced from the epidermd cdls of the nucdlus and in which the zygotic
embryo may or may not be suppressed (URL 3).

2.3 Growing areasand yidds of mangoin Lao PDR

In Lao PDR, mango is favorable fruit tree among the other perenniad crops or fruit
trees, and it is populaly grown throughout the country. There were 152,500 households
or 23% of the totd households of the whole country involved with mango growing,
which occupied high proportion of various fruit trees if compared with coconut (17%),
banana (17%), jackfruit (11%) and tamarind (11%) (Agriculturd Census Office, 2000).
There ae two sysems of mango growing: compact plantation and scattered trees (home
garden). A compact plantation is where the trees are planted in a systematic manner or
aufficiently densely to permit the area to be messured. Scattered trees are those not in a
compact plantation or less than 100 nf in area. For compact plantation systems, about
17,300 houscholds ae accounted, and occupied the arees of 3800 ha with 645,000
mango trees. About 135,200 households are accounted for scettered tree systems and with
782,000 mango trees. (Table 2) (Agricultural Census Office, 2000).

The sze of mgority mango orchards in Lao PDR is less than 1 hectare. For the
compact plantation systems, the mango trees were grown dong the riverbank, on dopes
of the hills. For the scatered tree sysems the mango trees were grown aound the
famers houses, temples, schools and around the farmers rice fidds and mixed with the
other kinds of fruit trees or vegetables that we cdl integrated home garden. In terms of
production, Lao PDR is the 63" country after Cook Idand and USA [URLZ]. Figure 6
shows that mango production in Lao PDR has dightly incressed during the period of 11
years from 1,500 tonsin 1990 to 2,500 tonsin the year 2000.



Table 2 Characterigtics of somefruit treesin Lao PDR in 1999

No.of  No. of Compect plantation Scattered trees

house:  trees No. of Area No. of No. of No. of

Crop holds  (“000) house- (ha) trees house- Trees

types  ('000) hads ~ ('000)  ('000) halds ('000)

('000) (‘000)

Mango 1525 1427 173 38 645 135.2 782
Jeckfruit 73.8 503 45 0.6 155 69.4 348
Tamarind 68.0 1,408 41 15 255 64.1 271
Orange 344 488 3.3 1.0 325 314 162
Longan 239 253 2.6 04 147 214 106

Source: Agricultural Census Office, 2000
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Fgure 6 Mango production in Lao PDR from 1990 to 2000
Source URL?2
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2.4 Factor s affecting successfulness of mango production

Temperature is probably the most important environmenta varigble to congder
when sdecting mango cultivars for particular dtes. The mean temperaiure range for
optimum growth of mango is 24-30°C (Mukherjes, 1953; Whiley et al., 1989). However,
mango trees can tolerate air temperature up to 48°C for short periods (Mukherjee, 1953).
Also, mango trees have limited tolerance to cold and trees are usudly severely dameged
or killed after a few hours a temperatures less than OC (Carmichad, 1958; Camphbd! et
al., 1977).

Mangoes will grow in dmog any wedl-draned soil whether sandy, loam or day,
but avoid heavy, wet soils A pH between 55 and 7.5 is preferred [URL3]. For good
growth, mangoes need a good and degp s0il to accommodate their extensve root sysems
(Wangnai, 1986). Mangos can be grown in both ranfed and irrigated areass (Feungchanh,
1995). Ranfed aess have many environmentd and resource limitaions and growers
face many problem in ther production systems (Radanechdess and Timm, 1991) as
follows:

2.4.1 Mango varieties

There are many mango cultivars, that are grown in Lao PDR, of which induding
locd cultivars and improved cultivars. Improved cultivars were imported from Thailand
by Haddokeo Agriculturd Station in 1987 (Sanaam,1996). Thee improved cultivars are
Khiew-Sawoer, FahLan, NamDokma and Shok-Anan. Locd cultivars are common and
grow in dl region of Lao PDR i.e Og-Hong, Kasen, Kaaw, Kaso and Gnaxang. Among
these cultivars, Kaew is faniliar and popular for famers up to now (Sanataim,1996).
Kaew is the mog suitable cultivar for ranfed upland and smdl sde famers
(Radanachdess et al., 2002). It has compaative advantages over another cultivars such
as drought tolerant, less of care, suitability and good qudity for both consumption and
processng (Khamlert, 1983).



2.4.2 Survival of mango trees

Mortdity rate of 90% was recorded a the fird year period of mango tree
edablishment. Reaivey high proportion was occurred during the critical period of
January to April (Radanechdess and Krasearchai, 1994; Suttaruk, 1993), this is due
manly to an inadequate water supply (Redanachdess and Timm, 1991). Limited
avalable soil moidure during the dry season is not the sole cause of the firs year mango
tree mortdity. Another important one is that of inappropriate farming practices managed
by famers themsdves causng the fird year mango tree faled to adapt to rainfed upland
environment (Radanachdess et al, 1993). To minimize dl eventud losses in accordance
with the farme’s opportunities and condraints, it is necessay that some culturd
practices should be developed. As suggesed by Suttaruk (1993), five technicd
managements were proposed precisaly. water gpplication, nitrogen application, mulching,
and management of grafted materid and shading.

24.3 Water and moisture

Although mango is conddered to be drought tolerant and may survive without
ran or irrigation for more than 8 months (Gandhi, 1955), soil water deficits during the
productive cycle can have severe effects on the retention and early growth of mango fruit.
Usudly, mogt of the farmers in a rainfed upland transplant the mango seedlings in August
because of the highes moment of soil moidure of a year round (Radanachdess and
Krasearcha, 1991a). After planting, it is customary to water frequently these newly
planted mango trees during the firsd year (Samson, 1980; Chadha, 1988). Trees, which
ae grown in the light soil need irrigated water more frequently than those are grown in
the heavy soil (Wangna, 1986). It is noted that the drought of the firg year of
edablishment is the mog criticad period for mango trees (Ramingwong, 1987; Suttaruk,
1993). However, the farmers in rainfed upland dmost 50% did not goply water and 37%
goplied only 1-5 times to the fird year mango trees, this cause high mortaity rate of 10
80% (Radanachdess and Timm, 1991). When soil moidure was mantaned by burying
clay pots near mango tree base and filling up with water three times manthly, such



practice could reduce mortdity of the firsd year mango trees. It ill remained only 2% of
loss when compared with above 20% of the conventiond ones (Radanachdess and
Krasaecha, 1991b). Moreover, it was found that watering at least 2 liters per tree every 2
weeks during January to April with the same method could achieve dso the mortdity of
the first year mango treesless than 20% (Utumpan, 1996).

2.4.4 Diseases and insect pests

Mango production is affected by a least 25 fungd pathogens, five becterid
diseases and possbly a few viruses (IBPGR, 1986). Diseases of mango affect essentidly
every phase of deveopment and tissue of this important tree. These problems affect the
above and bdow ground portions of orchard trees or may damage seedlings and grafted
plants in the nursry (Ploetz et al., 1994), some ae lethd, whereas others reduce the
vigor or appesrance of trees Moreover, mango like mogt fruit tree crops, is usudly
atacked by two or three key peds, severd secondary pests and by a large number of
occasiond pests in locdized aeas where it is grown (Pena, 1993). Both diseases and
insect pests ae one of the important problems for mango production, they can afect the
mango trees from the beginning of production such during the process of propagetion to
produce grafted materids (Sdeumkin, 1986) and can be a cause of unsuccessfulness of
grafting. In the State of Horida in USA, protection of anthrecnose is essentid to mieke
grafting successfully (Khamlert, 1983). New flushes of mango are dways damaged by
mango leaf-cutting weevil and mango tip borer (Kaewworachad, 1996). Besdes, fruit
flies and seed weevil larvae actudly penetrate the fruit pulp and seed, which can cause
high losses (Wangna, 1986). Like in the ranfed aress, diseese and insect pest problems

adso occurred asfollows:

Anthracnose

Anthracnose disease caused by Colletotrichum gloeosporioides Penz. is the mgor
pre- and pos-harvest diseese of mango in dl mango producing arees of the world and is
asociated with high rainfdl and humidity (Fitzel and Pesk, 1984; Jeffries et al., 1990;
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Dodd et al., 1992). It affects young leaves and flower panicles and forms quiescent
infections on fruit which deveop further upon ripening during the pogsthavest period
(Muirheed and Grettidge, 1986; Dodd et al., 1989).

Mango stone weevil

Mango done weevil, Serochetus . was commonly found in dl mango
producing arees of the world. It is an important insect pet and can cause a high loss
Insect that penetrates indde the fruits becomes a ggnificant problem for mango export
(Wangna, 1986). Weevil-damaged seeds may limit plant propagetion in nursaries and
orchards (Johnson, 1989).

Mango leaf-cutting weevil

Mango lesf-cutting weevil has scientific name as Deporaus marginatus Pascoe.
The adults of this insect feed on the epidermis of young leaves, causng browning and
degth of leaves (Tigvattnannont, 1988). In Thaland, the violence of damage of this insect
occurred in March and June and it depended on mango varieties (Y achal, 1991).

Mango twig borer

Mango twig borers are larvae of coleopterans insect named Niphonoclea albata
Newm., and N. capito Pasc. They dameged twigs causng a desth of young leaves
(Wangnai, 1986). The outbresk of this insect gppeared during the period of flushing in
September (Werawooth, 1989).
2.5 Mango propagation

Mango can be propagated sexudly and asexudly. The sexud method of
propagation conggts of growing plant from seeds (of monoembryonic mangoes), and is
rady used. Asexud propagation is based upon graftage and rootage methods, growing
plants from seed (of polyembryonic mangoes) and micropropagetion. The vaious
methods of mango propageation are shown in Fgure 7.
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2.5.1 Sexual method

Seed propagation does not  ensure  true-totype plant  reproduction  of
monoembryonic mango. However, it was once extendvely used before vegetative methods
for mango propagation were known (Singh, 1960). Polyembryonic seed is common in
mango cultivars grown in the tropics. Trees from nucdlar seedlings are identicd to the
mother plant. In polyembryonic seed, only one embryo is zygotic in origin; it usudly
degenerates or produces week and dunted seedlings (Maheshwari et al., 1955). About
three to eght seedlings are usudly observed that originate from a single polyembryonic
seed (Garner and Chaudhery, 1976), dthough 30 or more embryos have been recorded in a
sngle polyembyonic mango seed (duliano, 1934). Freshly extracted mango seeds from ripe
fruits germinate with higher frequency (76-91%) than those from overripe, firm or green
fruits (Shant and Sgoroo, 1974). Gemination and vigor of seedlings ae postivey
corrdaed with seed weight (Giri and Chaudhery, 1966), and seeds with large endogoerm
geminate ealier, dore better and are more vigorous than those with smdl endosperm
(Nak, 1949; Smeo, 1960).

Mango seeds ae recddtrant, rapidy lose viadility (Ledin and Ruhle 19%4).
Therefore, seeds should be collected and sown within a wesk after collection. The
maximum period for mango seed dorage is no grester than 30 days. About 80% seed
germination occurs if they are sown within a month after extraction (Stephens, 1960).
Parisot (1988) recorded that seeds could not be stored a& 30-3B°C, and germinated rather
quickly a these temperaures. The viability of seeds could be extended for up to 84 days
by doring them a 15°C on gSerile cotton with deionized water. Sdected seeds are sown
directly in beds or pots The endogperm should not be injured. Ealy sowing is dways
better to provide the full benefit of the growing season. Propagation of mango by seeds is
the easy way to produce a large number of seedlings with vigorous root sysems, which are
auitable for growing in ranfed aress (Khamlert, 1998), but the trees will have a big shape,
which lead to difficulty of maintenance. They dso take a long time to bear fruits, so a the
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present time seedlings are used modly for rootsocks for many vegeaive methods of
propagation (L e awathanakul, 1990).
2.5.2 Asexual method

Asexud or vegetative propagetion produces true-to-type plants through graftage,
rooteage and micropropagation. Trees propagated by grafting onto  seedling  rootstocks
usudly flower in the third or fourth year in comparison to seedling trees which require
about 5-6 years. Grafted plants are generdly smaler than seedling trees because they begin
to bear fruit earlier. Vegetdive propagaion is the only way to produce large numbers of
monoembryonic cultivars while preserving thair unique qudities (Litz, 1997).

Rootstock

In India and Mexico, monoembryonic seedlings are generdly used as rootstocks.
Polyembryonic ~ ‘Turpentine  seedlings ae used as rootstocks in Horida  Either
polyembryonic ‘Sabreé or ‘131’ seedlings are used in Israd. Polyembryonic ‘Kensngton
seadlings ae used in Audrdia Throughout Southeest Asa, polyembryonic seedlings are
used for rootdocks eg. polyembryonic ‘Sang and ‘Thdapt in Burma (Grat and
William, 1949). In the northen pat of Thaland, polyembryonic ‘Tlgp-Nak' and ‘Kaew’
seedlings are used as rootstocks (Radanachdess et al., 2002).

In the northern part of Thaland, there are 2 varieties (Tlgp-Nak and Kaew mango)
that farmers prefer to use for grafting as seedling rootstocks. Tlap-nak was very popular in
usng for commerdad mango production, because of its drong root sysems good
compatibility with various scions, chegp price and essy to find with a large amount
(Radanachdess et al., 2002).

Ram (1993) dated that the use of rootstock is one of gpproach to tree vigor control
in mango. By this approach, tree vigor depends on rootstock and scion interaction as well
as grafting height in paticular cultivar. The sdection of suiteble rootstock is as important
as the sdection of ston varieties It has a srong influence on the growth, yidd, and fruit
meaturity and may be sdected for adaptability to soil type and sdinity tolerance.
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Graftage

To propagate a mango tree, grafting is one of the most popular methods (Samson,
1980). The mango may be propagated asexudly by different types of graftage These
methods of propageation have advantage chiefly with respect to a uniform crop and short
juvenile phase (Singh et al., 1989; Kunason, 1979). With the rexult in the shortened
juvenility, this caused the reduction in plant Sze (Sdoodee and Lim, 1989).

Graftage of mango is of two types i.e. atached and detached. In the attached
method, the stion is not severed from the mother plant until its union with the rootstock is
completed, eg. gpproach grafting, tongue grafting etc. In the detached method, the scion is
severed from the mother tree and then joined the rootstock, and both are dlowed to grow
prior to cutting of rootstock above the graft union. Detached methods include deft or
wedge grafting, whip or splice grafting, veneer grafting, stone grafting etc.

For cleft or wedge grafting, Singh (1960) suggested tha this technique can be
employed using rootstocks of grester diameter than the scion and this method of grafting is
appropriate for replacing the crown of young trees However, with young seedling
rootstock, this technique has adso been used for large-scde propagetion. In Brazil, Pinheiro
et al. (1970) reported that deft grafting was more successful (97%) than four other grafting
methods tried.

Torres (1960) used splice grafting method with 39 monthrold seedling  rootstock
with a high success rate irrespective of the rootstock age. Mgumder and Rahore (1970)
reported 50% success with gplice grafting with 2 week-old seedlings and up to 60%
success with 30-day old seedlings, without any plant growth regulaor; however, surviva
of the graft was poor.

Veneer grafting has proved to be more effective than other methods of grafting in
most mango producing aea, induding India (Bhambota et al., 1971). The use of seedling
rootstock a different ages (3 months to 2 years) has resulted in 40-100% grafting Success,
depending upon the sesson, scion maturity, predefoligion period, dorage condition of



2

scion, etc. (Subra, 1954). Dipping or smearing growth regulator on to the cut surface of the
sion and rootsock has not been effective (Kulkarni et al,, 1989). To achieve a high
success, the leaves of scions should be cut 1015 days before grafting to simulate the
growth of buds and the graft union is placed a 15-30 cm from the ground (Wangna,
1986). The length of the stion should be 10-15 cm for good success, smdler scions 510
cm have ds0 been used (Ram and Big, 1982). Age of the rootstock is not as important as
the maturity of the scion and good success has dways been reported with older shoots
(Mukherjee and Mgumder, 1961; Jagirder et al., 1969).

Venear-grafting and chip budding are the most common and successful methods.
Young, vigoroudy growing seedlings are used for rootsocks. Scion wood is sdected from
young, lefy terminds or mature terminds with swelling buds Grafting can be done & any
time of the year when suitable rootsocks are avalable, but is most successful during warm
wesgther (URL4).

Veneer grafts and budded grafts were found to be more vigorous then gpproach
grafts and they ovetook the initidly bigger approach grafts within one year (Kulkamni,
1991). Ram and Srohi (1989) daed tha mango trees propegated by ar-layering and
vener grafting were inferior in respect of yiedd and growth characters than that of stooling
and sone grafting but better than inarching.

In the upper north of Thaland, veneer grafting method was used to determine the
ability of grafting Kaew stion on interstocks of three commercid cultivars, Khiew Sawoer,
Nang Klangwan and Nam Dokma and evauate the effect of cultivar and grafting postion
of interstock on survivd and growth of Kaew stions. The crosssection of the grafted
materids reveded tha the cdlus of the interstocks originated from Khiew Sawoer and
Nang Klangwan fused better with Kaew scion than those from Nam Dokma a 60 days
after grefting. When the Kaew scions were grafted on the primary, secondary and tertiary
branching podtion of 910 year-old Khiew Sawoer and Nang Klangwan cultivars in farmer
fidd, the surviva rate and growth of the grafted scions were not different (Janngam, 2000).
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Epicotyl grefting or stone grefting was first reported by Traub and Auchter (1934)
and involves deft grafting of mature scions onto 2 week-old mango seedling rootstock.  In
comparison tedt, the percentage of success of splice and wedge grafting methods which
were used in done grafting were 50% and 33% regpectivdy (Mgumder and Reathore,
1970). However, much better success has been reported in other sudies (Bhan et al., 1969;
Gupta et al., 1988, Dhunaga et al., 1989; Radhamony et al., 1989; Sivadava, 1989; Pl
et al., 1991).

Factor s affecting on successfulness of grafting

Success in grafting depends on severd fectors i.e. age and vigour of rootstock and
scion, diseases, insect peds, environment and the skill of the grafter. Climate can affect the
growth of scion cultivars under different agroclimatic conditions. The grafting Successes
differ gredtly in the nursry under different techniques and it seems to be a function of
dimatic conditions (Singh, 1980b).

There are many ways of grafting and budding mangoes reported in the literature.
However, experience in south-eest Queendand suggests that actively growing rootstocks
hardened scion materid and warm temperatures (25 to 30°C) are a successful combination.
Some success of grafting can be obtaned in April and September, but better luck is more
likdy during May through Augus. Grefts are most successful if the leaves are dlowed to
remain below the graft, but remove suckers (URL3).

Ram and Srohi (1989) dated that moderate temperaiure and high rdaive humidity
ae mgor factors rdaed to success of done grafting and this method of grafting can be
highly successful (>90%) in protected polyhouses under subtropica conditions.



