Chapter VI
Discusson
6.1 Effect of farmers management on mango production and propagation

The number of parcds of land holding of famers families in the sudy area
ranged from one to four, but mogt of them had two to three parcds of land. All of
them had their own land. Mango aress ranged from 0.15-1.5 ha Over hdf of mango
orchards were old (1540 years) and locaed on the rainfed uplands, which were
suited for loca mango, especidly Kaew cultivar due to their drought tolerance
(Schaffer et al., 1994).

In the dudy area, 93% of farmers practiced compact sysems of growing, only
7% were concerned with scattered systems and 86% of orchards were mixed fruit
sysem in which the mango trees were dominant, Snce famers wanted to have many
kind of fruits dl year round and for risk reduction. In teem of vaiety use, Kaew
mango was familiar and popular with the farmers, gnce it is drought tolerant, less care
and was suited for the resource poor famers and good qudity for both fresh
consumption and processing  (Radanachdess et al. 2002). In addition, Kaew mango
will become an important source of raw materid for the agro-prosessng indudry,
which is located in Vientiane province. This indudtry requires the amount of 300-400
tons of Kaew mango fruit each year, two thirds of this amount was imported from the
northreest pat of Thaland (Kadasn province). So promotion of expanding growing
aess under Kaew mango and providing techniques, especidly vegetaive propagation
one will be a key mean to reduce import, while more income is generated to the rurd

economy.

Different spacing was used in the sudy area, but the rdative close spacing of
6 m x 6 m was practiced widdy by the farmers, due to the infetile soil so that the
mango trees grow dowly and exhibit ther smdl shgpe (Wangna, 1986). Mogt of the
famers in the province trangplant mango seedlings during May and August as
Radanachdess and Krassecha (1991a) reported that these times are naturdly the



highex moment of soil moidure of the year, which can reduce mortdity rate of
seadlings. After trangplanting, more dtention was pad to taking care of seedlings
epecidly in the firg, second and third years. Radanachdess e d. (2002) reported
that the fird yer mango seedlings ae not tolerant to drought and percentage of
mortdity will be high up to 90%. Since the famers consder mango orchards as a
pat of ther faming sysems, which less atention is pad for them, therefore mango
orchards were ignored naturdly, and dso chemicd fetilizers and pedticides were not
widdy used. So, mango production in the province faced vaious pest problems,
which led to low qudity and productivity as reported by Pena (1993), it was
mentioned that with current world emphass on qudity for locd consumption and
export, insxt thet blemish fruit by feeding, scraiching or oviposting in the pulp or
seed can cause high losses In Thaland Yacha (1991) reported tha production of
mango in the rainfed area can be reduced up to economic leve, due to the farmers
lack of knowledge in pest management, which includes pruning practices.

Mangoes are harvested unripe and ripe. In Luang Prabang province, harvest of
mango fruits garts from the middle of May and extends to the end of June. Kaew-
Loop mango was obsarved as early-harvested variety-in May, while Kaew-Cho fruits
were havesed laer- in June. The laer havesting provides fames a good
opportunity to get high price, particulaly in the Upper North of Thaland reported by
Radanachdess et al. (2002).

With know how to do. Besdes, propageting by seeding took time a leest 3 years over
the vegetative one.

However, vegetative propagetion was introduced in the past 6-10 years but only
a sndl number of the mango growers have practiced this method, due to the lack of
traning and information from extenson savices However, gpproach grafting weas
aoplied to produce grafted materids for sde with 60-80% of success. Locd and wild
mango varieties such as Kaew, Kha and Kham were used for the rootstocks, due to
thelr advantages over another i.e. drought tolerance, fast growing and chegp. As a the
present time and in the future, Kaew mango is the dternative for railsng rootsocks for



sde to people who produce grafts for commercidization. This is due to its lage
numbers of trees and avalability if compared to wild variety, which is rady found and
will be no longer inexigence caused by dash and burn cultivation. Kaew mango was
used populaly for rootstocks in Thaland, dnce it grows fast and is compatible with
various vaieties (Wangna, 1986). In addition, Sde venear grefting and bark grafting
were dso practiced by fames to change undesrable varieties usng the old aged
rootstocks (two or more years) tha were grown dready in their orchards. These
techniques are used in top working to rguvenate unproductive trees (Wangna, 1986),
and dfter top working, trees come to bearing within 2 years (Furon and Paud, 1972).
The famers operated grafting during May to July as the mogt suitable time of the year.
However, most of the famers dill use seedlings a the present time, while vegetative
methods are practiced by a few fames and ther effects have not been tested and
evauated. S0, it became an important issue of this study.

6.2 Effect of old aged seedling rootstocks on scion survival and growth of grafted
seedlings

In grafting of Kaew scions on old Tlgpo-Nak seedling rootstock, it was found thet
the survivd rate was not different a 60 DAG, which the highest survivd rate was
observed on the 3 year-old rootstocks. In the same manner, the duration of flushing aso
was not different. Smilar results was obtained by Junngam (2000), when the Kaew
sions were grafted on the man, seconday and tetiay branching postions of 9-10
year-old Kiew- Sawoer and Nang Klangwan cultivars in famer fidd, the survivd and
duration of new flushing growth were not different. Due to the sdected rootstocks and
sions, which used for grafting were physologicdly pefect. Ram and Big (1982)
reported that age of the rootstock is not as important as the maturity of the scion, and
good success has dways been reported with older shoots. Gunjate and Limaye (1978)
dated that the use of seedling rootstock a different ages (3 months to 2 years) has
resulted 40-100% grafting success depending upon the season, stion  maturity,
predefoliation period, sorage condition of scions, ec.



81

The use of 1 and 3 year-old rootstocks peformed more growth in term of stem
dianeter (Figure 11). In case of grafted union dianeter (Figure 12) the 1 year-od
rootstocks illusrated a makedly faster growth rate after the 60 DAG. Hossan et al.
(1991) found that plant with the young age would have a large number of cels which
gplit faster and simulate plant growth faster than those plants with old ages.

The dudy showed that the use of dl 3 year-old rootstocks was different in
term of

stion diameter and scion length. In which, the 2 and 3 year-old rootstocks exhibited a
gregter diameter and longer scions. The smdlest scion diameter and shortest scions
were observed on the 1 year-old rootstocks (Figure 13 and Figure 14). Smilar results
were obtained with repect to number of new leaves (Figure 15), which the use of the 3
year-old rootsocks showed a larger number of leaves a the 60 to 90 DAG. In contrad,
the smal number of leaves was found on the 1 year-old rootstocks.

According to the andyss of corrdation among parameters meesured after Sde
venexr grafting was done in July, survivd rae was found not to corrdate with any
growth parameter. On the other hand, it was found that rootsock diameter highly
corrdaed with grafted union diameter, epecidly scion diameter and length. As well as
high corrdation was found between grafted union and scion diameter and length, scion
diameter and scion length (Appendix B4). The possble resson is tha the old aged
rootsocks had more food reserve accumulation, due to srong root sysem containing in
the big plagic contaners that is enough to support scion growth. And the 1 year-dd
rootsocks were contained in the smdl plasic contaners, which limited nutrients and
root sygem growth. Samud et al. (1993) found that the height of trees was a good
indicator of the magnitude and vigor of the root sysem. Bevington and Cadle (1985)
reported that shoot growth had a pronounced influence on both number of growing
roots and rate of root e ongation when soil moisture was not limited.



6.3 Effect of young aged seedling rootstocks on scion survival and growth of
grafted seedlings

According to the andyds of corrdation the results showed that fruit weght
highly corrdlated with al fruit Sze parameters and seed weight and seed Sze parameters
(appendix B3). In case of percentage of seed germination, it was noticed that even the
dones were sown when avalable a the different time, the average percent of seed
germindion was 82.8%, which was quite high (Table 22). Mabangcru (2001) found thet
gones with perfect morphologicd characterisics had more chance to germinate up to
93%. About 80% seed germination occurs if they are sown within a month of extraction
(Checko and Singh, 1971).

The sudy was found that the survival of Kaew stons was not sgnificantly
different and less than 60% a the 20 DAG. Theresfter big change in survivd rae of
stion was obsarved a the 60 DAG, which the 5 day-old rootstocks showed the highest
aurvivd rate of 47.6%. Magumder and Reathore (1970) reported that in comparison
tests, the percentage of success of glice and wedge grafting methods usng in stone
grafting were 50% and 33% respectivdly; however, much better success has been
reported in other dudies (Singh et al., 1989; Pdil et al., 1991). Unlike, epicotyl grafting
can be highly successful (>90%) in protected polyhouses under subtropical conditions
(Ram, 1993). Low survivd rate of scions occurred with al young aged rootstocks, due
to the grafted seedlings were infected by diseases (anthracnose), which might come
with the scons This diseese soread during the period of planting in the trangparent
plagtic bags in the nursery. The nursery was covered or protected the direct sun light for
four sdes by 80% shading maerid. During this time wam temperaure and a high
rlaive humidity in dde pladic bags simulaed the better infection of diseases. Bose et
al. (1973) reported that anthracnose is the most important and universal dissase of
mango, and can be a sious problem on foliage, crowded and moig conditions in
nurseries may result in condderable damege to young tree canopies. High success of
done grafting was recorded a 80% and can be reached 90%, if diseases ae well
controlled reported by Cheuinbounh (2001). In the Philippines Rlgoil (1978) and



Marcides (1980) found that in done grafting, usng very young defoliated seedling
rootstocks 2, 4 and 6 weeks of age, successwas 78.5, 87.5, and 78.5% respectively.

In the sudy, a dgnificant difference was found for stem growth rate between
treetments (Figure 16). The faster sdem diameter growth rate throughout the period of
the study was found for the 5 day-old rootstocks (55.2 %). This was due to plants with
the young ages would have a large number of cels which slit faser and dimulate
plant growth faster than those plants with old ages reported by Hossain et al. (1991).

The remaning growth paameters such as grafted union diameter, scion
diameter, scion length and number of leaves were not Sgnificantly different. However,
high corrdation was found between growth parameters of rootstocks (rootstock
dianeter and grafted union diameter) and growth parameters of scions (scion diameter,
scion length and number of leaves) (Appendix B5).

6.4 Feadhility assessment of grafting techniques
6.4.1 Economic aspect

In term of economic aspect, because totd cost of management and gross margin
that differed in each treatment as wel as the survivd, the vaue of both cost and gross
margin were goplied to assess the gopropriate technique of grafting and management
practices. Survival rate was condgdered as an important indicator for decison meking.
McConnd and Dillon (1997) mentioned that financid profit (gross margin) as a criterion
for measuring the performance of farmrhousehold sysems is normdly messured in
money terms as gross financid revenue minus tota financia cost per period.

Table 26 shows that Sde veneer grafting on the 3 year-old rootstocks performed
the rddively high invested cost of US$ 0.6/graft, but it had higher gross margin of US$H
34.8 /100 grefts, due to its high percentage of graft survivd (92.5%). On the dher hand,
the 2 and 1 year-old rootstocks exhibited the lower vaue of gross margin/100grafts (US$
31.8 and 21.8 respectively) due to their low survivd rate (80 and 60% respectivey). It is
evidenced that the use of 3 year-old rootstocks for sSde veneer grafting was the best. This
will provide the rdiable information for the farmers decison-making.



In case of gone grafting, the results of economic andyss (Table 27) showed
that sone grafting on the 5 day-old rootstocks was the best dternative, because it
obtained the higher surviva rate (47.6%), which led to higher gross margin of US$
24.3/100 gréfts. In contradt, the rest treaments reveded the lower value of gross
margin, egpecidly the 20 day-old rootstocks, which showed the negative vdue of US$
20.7/100 grafts, and this caused by its lowest survivd rate (only 3.3%)

Bondad (1980) reported that asexudly propagated plants ae more managegble
and give ealy retun on invesment, especidly epicotyl grafting one, which could
save the propagator condderable time, money and effort in producing the graft, and
the success of the done grafting is satisfactory dthough it needs refinements and
identification of suitable conditions for higher percent success.

6.4.2 Timing aspect

In grafting on old aged rootstocks usng Sde veneer grafting, there was a wide
range of times between the trestments. A wide range was observed a the period of
seedling preparation as 1, 2 and 3 years respectively, due to these times needed to teke
cae of seedlings until they reached specified ages. However, Sde veneer grafting
technique is more gppropriste for the farmers to produce the grafts for sde In
addition, it is dso suitable for famers who want to change undesrable varieties in
their fidds for the old trees by bp working. Another way is planting rootstocks in the
fied in the firg year, then in the second or third year grafting can be made. This
practice will ensure high success, due to rootsock have been edablished in the fidd
dready (Radanachdess et al., 2002).

In case of udng done grafting technique on the young aged rootstocks 3-4
months was required for completing whole process. If compared to grafting on old
aged rootstocks, which required a leest 1 year; sone grafting could save a lot of time,
egpecidly the use of the 5 and 10 day-old rootstocks. Stone grafting may be one
dternative for the fames to produce the grafts for commercidizaion, if this
technique is improved and developed by the grafters to diminae its weskness and
diseases are wdl controlled. Cheuinbounh (2001) reported that the use of done



grefting would save a lot of time with low input if compared to goproach grafting,
which took 80 days for completion (from seed sowing till completed grafts for
planting), while only 45-50 days were needed for stone grafting.

6.4.3 Trade off between side veneer grafting and stone grafting

Advantages and weskness of dde veneer grafting and done grafting are
showed in the Table 36. It was obsarved that if, farmers decide to sdect Sde veneer
grafting, they have to condder that this method is codlier and takes more time then
done grafting, but it has more advantages with respect to survivd rate of the grafts
revenue and gross margin for producing 100 grafts.

If farmers choose stone grafting, they have to think that this method takes the
ghorter time and lower codts than Sde veneer grafting, but it has wesknesses with
respect to lower survivd rate of the grafts, revenue and gross margin compared to the

former one,

However, sone grafting will have a chance to obtan more advantages over
dde vener grafting, if its wesknesses are diminaied and can achieve high percent of
success. This can be done, when environment and diseases ae well controlled and skills
of the grafter are well deveoped.



Table 36 Comparison of advantages and wesknesses between Sde veneer grafting
and

done grafting
Side veneer grafting Stone grafting
Advantages Advantages
High surviva rate of the grafts (60- Taking ashort time to complete
92.5%). producing the grafts 86-116 days.

High revenue/100 grafts (varied from
US$ 60-93).

Low costs of production of 100 grafts

High gross margin/100 grafts (varied (varied from US$ 23.7).
from US$ 21.8-34.9).
W eaknesses
Teking along time to complete
producing the grafts a least 1 year and Weaknesses
3 months.
High costs of production of 100 grafts Low revenue/100 grafts (varied from
US$ 3-48).
(varied from US$ 38.2-58.2) Low gross margin/100 grafts (varied

from US$ -20.7-24.3).

Low survivd rate of the grafts (3.3
47.6%).

6.4.4 Farmers opinions on feasbility of grafting techniques

As a reallt of the workshop on feashility assessment of grafting techniques,
famers underdood that mango trees propagated by both techniques exhibit a smdl
shape and medium height, which are easy to take care and harvest. Trees will bear the
fruits within the short time 3-4 years while mango trees grown by seedings will take a
long time to give the fruits (>5 years). In addition, both techniques are easy and
comfortable to do, just practicing severd times then they can do with a high success
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Bhambota et al.,, (1971) mentioned that veneer gréfting has proved to be more
effective than other methods of grafting in most mango producing area It is highly
successful and easy (3 90% success) reported by Ram and Bist (1982). Ram and
Srohi (1989) compared the peformance of “Dashehari” propageted by deft grafting,
goproach grafting, veneer grafting, done gréfting, sooling and ar layering. It was
found that the establishment of grafts in the field, during the initid Stages of growth
(12 years), done grefts grew more rapidly than the other. Ram (1993) reported that
maximum yield was recorded in trees propageted by sone and deft grafting followed
by veneer grafting, stoaling, ar layering and gpproach grafting repectively.

As mentioned in the chapter four (results of fied survey), mgorities of mango

orchards in Luang Prabang province were old as wel as in the country as a whole. In
this case, there will be a good opportunity for the growers to use dde veneer grefting
to meke thar trees to become young and highly productive. Singh (1990) suggested
that common methods used for top working are shiedd budding or veneer grafting, haf
of a tree should be top worked in one year and on the other hdf in the second year,
dthough top working of a complete tree in a sngle year has been highly successtul. In
addition, sde vener grafting is dso gpropriate for the growers who just planted the
rootstocks in the fidd with the age of two or more years but not more than five years
Sde vener and sone grafting are more suitable for the growers who have limited
land, but want to have dengity of mango trees. Because, both sde and stone grafts can
be planted in cosed spacing sysem, due to these grafts exhibit a smal shape and
medium height. It is concluded that farmers preferred these two grafting techniques,
because they ae easy to perform, appropriate to famers condition and effective in
the real prectice.
To improve mango production systems and vegetative propagation of mango in the
future, famers need more precticing by themsdves training course on growing and
propageting techniques and pest management, and tools for propagaion. They request
extendon savice unit to promote them to grow mango Sysematicdly in plantation,
promote economic varigties of mango, which farmers can get more income, to set up
farmer school for them to learn and produce more grafted materids to support them.
Moreover, they request Agriculturd Extenson Bank to support fund with low
interest.



