Chapter V

Results of Field Experiment

5.1 Climatic data during the period of grafting

5.1.1 Rainfall

Snce, fidd experiment was caried out from June 2002 to February 2003, the
maximum monthly rainfdl during that time was 13284 mm. Much greaer ranfdl was
recorded a 281.2 mm in September 2002. In contrad, the less ranfal was obtained a
240 mm in January 2003 and no rans was found in February 2003. The month, which
had many rainy days was August (25 days) and the tota rainy days was 107 days Figure
9A)

5.1.2 Temperature

Temperature data of Irrigated Agriculturd Research Station (IARS) during the
period of the experiment is presented in Figure 9B. The data showed that the monthly
average temperature was 25.8°C. Average minimum temperature was recorded at 20.7°C
and monthly minimum temperature was found a 158°C in Februay 2003. And in this
month maximum monthly temperature was 33.1°C .

Fgure 10 presents temperature in the nursery during the period of sone grafting
from July to October. The data showed that minimum temperature was recorded a 20 °C
in October and maximum temperature was recorded a 37°C in dly and Augus.
However, average monthly minimum tempeaure was 24.0°C and average monthly
maximum temperaure was 34.9PC. And 204°C was recorded as mean temperature. As
observed, the mean temperature in the nursery was higher than temperature in the IARS
by 3.7°C, due to 80% shading material covered.



300

250
200 ~
150 ~

100

Amount of rainfall (mm)

Temperature (°C)
N
o
|

o

2002 Month 2003

- — — Max. ------Min. —— Mean.

Fgure 9 Monthly climatic data at the Irrigated Agricultural Research Station, Faculty
of Agriculture, Chiang Ma Univerdty, Chiang Ma Province during June 2002
to February 2003 (A) Amount of rainfdl (mm) and (B) average of maximum,

minimum and mean temperature (°C)
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Figure 10 Average of maximum, minimum and mean air temperature C) during the

period of stone grafting in the nursery

5.2 Grafting of cv. Kaew scionson old seedlings

5.2.1 Survival of cv. Kaew scions

Survival of cv. Kaew scionsat 20 DAG

Grefting of Kaew scions on old Tlgp-Nak seedling rootstocks was done on July
13, 2002. The daa in Table 5.1 showed that & 20 DAG (days dfter grafting) the surviva
rate ranged from 87.5 to 100%. The 2 and 3 year-old seedling rootstocks had the highest
aurvivd rate of 100%, followed by the 1 year-old seedling rootstocks (87.5%), which was
dgnificantly different from the firg two seedling rootstock ages. During this time Kaew
scion were il green, and did not flush yet.



Survival of Kaew scionsat 60 DAG

The change in survivd rate of Kaew scions on the three aged seedling rootstocks
a 60 DAG was presented in Table 18. It was found that the surviva rate of dl rootstocks
declined. However high declining survival raie was recorded on 1 year-old rootstocks
(60%), but it was not different from the 3 and 2 year-old rootsocks, which had surviva

rate of 92.5% and 80% respectively.

Table 18 Survivd of Kew scions on old Tlab-Nak seedling rootstocks at 20 and 60

DAG
Age of seadling rootstocks % of survival®
20 DAG 60 DAG

Tyear-dd 875b 60.0

2 year-dd 100.0a 80.0

3 year-dd 100.0a 925
LSD g.05 9.6 s
CV. (%) 58 22

* Different alphabets represent statistical significance

5.2.2 Duration of new flushing

After Kaew scions were grafted on dl old aged TlapNak rootstocks and green
stions darted flushing. It is noted that, scions on the 3 year-old rootstocks took reatively
shorter time than the other (58.3 days), while stions on the 2 and 1 year-old rootstocks
took 60.7 and 664 days respectivdy (Table 19). However, there was no ggnificant

difference among the treatments.
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Table 19 Duration for the new flushing of Kaew scions after grafting on old Tlalb-Nak

seadling rootstocks
Age of seedling rootstocks Duration for flushing (days)
1 year-dd 66.4
2 year-dd 60.7
3 year-dd 58.3
LSD 0.05 ns
CV. (%) 124
5.2.3 Growth

5.2.3.1 Stem diameter of old aged rootstocks

As obsarved, dem dianeter of dl aged rootsocks was not the same a the
beginning of grafting. Among them dem diameter of the 2 year-old rootstocks was bigger
than the other (15 cm), followed by the 3 and 1 year-old rootstocks which had stem
diameter of 1.2 and 0.86 cm rexpectively. After Kaew scions were grafted in July 2002
and continued until December 2002 (150 days), stem diameter growth rate of dl three
aged rootstocks increased in the same direction. However, there was no difference among
them (Figure 11).
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Fgure 11 Growth rate of rootstock diameter of the old Tlge-Nak seedling rootstocks

5.2.3.2 Grafted union diameter

Grafted union diameters of dl aged grafted seedlings were different from one
another, due to various rootdock diameter a the beginning of grafting. From the
messurement @& 20 DAG, it was noticed that grafted union diameter of the 2 year-dd
rootstocks (2.0 cm) was reaively bigger than the other, followed by 3 and 1 year-dd
grafted seedlings, which had grafted union diameter of 1.6 cm and 1.0 cm respectively.
Theredfter till the 150 DAG, it was found that grafted union diameter growth rae of dl
aged grafted seedlings increased in the same direction. There was no difference among
the treatments & 60 DAG. At 90 and 120 DAG, the difference of grafted union diameter
growth rate was found among the 1 and 2 year-old grafted seedlings 18.6, 24.5% and 4.2,
6.2% respectively, while the grafted union growth rate of the 3 year-old grafted seedlings
was different from two aged rootstocks mentioned above. Theresfter, a 150 DAG, the
grafted union diameter growth rate of the 1 year-old grafted seedlings was Sgnificantly
higher than those on the 3 and 2 year-old grafted seedlings as 35.3, 19.3 and 125%

repectively (Figure 12).



Growth rate of the grafted union diamete
(%)

20 60 90 120 150
Days after grafting

--%--1year-old —®—2year-old — % — 3year-old

Fgure 12 Growth rete of the grafted union diameter for the old seedling rootstocks

5.2.3.3 Scion diameter

Scion diameters were measured at the marked levd on sem of scions at five
centimeter above the point of flushing. From obsarvation, scions on dl aged rootstocks
flushed dmog a the same time in the middle of September (60 DAG). The result in
Fgure 13 showed that scion diameters on dl aged rootstocks had the same pattern of
growth within the firg 150 DAG. However, scion diameters on the 2 and 3 year-dd
rootstocks (as 04, 0.5, 0.5 and 06 cm and 04 04, 05 and 0.5 cm) were gregter than
one on 1 year-old rootstocks (as 0.2, 0.3, 0.3 and 0.4 cm) respectively throughout the
period of the study.
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Fgure 13 Diameter of Kaew scions on the old Tlap-Nak rootstocks at different days
after grafting

5.2.3.4 Length of new scions
Since scions on dl aged rootstocks flushed nearly a the same time a the 60 DAG

in September 2002, but the new scion length on 1 year-old rootstocks was the shortest
(30, 70, 88 and 115 cm) a 60, 90, 120 and 150 DAG, while the 2 and 3 year-dd
rootstocks, which had the longer scion length of 11.6, 14.7, 254 and 282 cm, and 111,
13.7,21.9 and 24.5 cm respectively (Figure 14).
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Fgure 14 Length of Kaew scions on the old Tlap-Nak rootstocks at different days after
grafting

5.2.3.5 Number of new leaves

As obsarved, scions on the 3 year-old rootstocks firdly flushed as early as 58
DAG, followed by the 2 and 1 year-old rootstocks, which flushed later & 60 and 66 DAG
regoectively. It was noticed that numbers of new leaves on the 3 and 2 year-old rootstocks
a 60 DAG were different from the 1 year-old rootstocks Of which 95 leaves were
accounted for the scion on the 3 year-old rootstocks, 9.3 leaves were accounted for the 2
year old rootstocks and the smdlest number of 5.8 leaves were accounted for the 1 year-
old rootstocks (Figure 15). The difference of number of leaves was dso found among the
3 and 1 year-old rootstocks & 90 DAG (95 and 5.6 leaves respectivey), while the lesf
number of the 2 year-old rootstock (8.3 leaves) was not different from two aged
rootsocks mentioned above. Theregfter, number of leaves of dl aged rootstocks were
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not different. It was observed that a the 150 DAG the number of leaves of dl aged
rootstocks dighly dropped.

Number of leaves
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Fgure 15 Number of leaves of Kaew scions on the old Tlap-Nak rootstocks at different
days dfter grafting

5.3 Grafting of cv. Kaew scions on young seedling rootstocks (stone gr afting)

For done grafting the seeds of mango cv. TlgpNak were sown to get young
seadling rootstocks with seven different ages, which  ranged from 5 to 35 day-odd ad
with five days intervd. In this case, the mango fruits were bought from Chiang Dao
digrict. Before sowing fruit weight, fruit sze, seed weight and seed size were measured in
order to find out the corrdation between these parameters and seed germindion and scion
surviva rate and growth parameters after stone grafting was done.

5.3.1 Fruit weight and fruit sze

Daa of fruit weght and fruit Sze of mango cv. Tlgp-Nak was presented in Table
20. From the measurement, it was found that the maximum weight was recorded at 569.8
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gfrut and minimum weaght was 1499 ¢ffruit. And 3463 ¢ffruit was accounted as
average weight.

Fruit length ranged from 6.6 to 11.8 cm, and the average fruit length was
messured a 9.2 cm. Fruit width varied from 6.8 to 11.4 cm, with an average fruit width of
91 cm. The maximum fruit thickness was recorded & 89 om, while the minimum
thickness was 5.3 cm and 7.6 cm was accounted as average fruit thickness. It was found
that fruit weight had high corrdation with its Sze and seed parameters (Appendix B3)

Table 20 Fruit weight and frut Sze of mango cv. Tlgp-Nak (rootstock cultivar)

Fruit item Maximum Minmum Mean D

Waeght (g) 569.8 149.9 346.3 + 889
Length (cm) 118 6.6 9.2 +10
Width (cm) 114 6.8 91 +09
Thickness (cm) 8.9 53 7.6 +08
5.3.2 Seed weight and seed size

Data of seed weight and seed Sze of mango cv. TlgpNak is presented in the
Table 21. From the messurement, it was found that the maximum weight was recorded a
393 g/seed and minimum weght was 83 g/seed. And 24.7 g/seed was accounted as
average weight.

Seed length ranged from 4.1 to 7.5 cm and the average seed length was measured
a 59 cm. Sead width varied from 1.9 to 4.6 cm with an average seed width of 3.2 cm. The
maximum seed thickness was recorded a 2.5 cm, while the minimum thickness was 1.2
cm and 1.8 cm was accounted as average seed thickness.

It was noticed that as the fruit weght, fruit length, fruit width and fruit thickness
were high; the seed weight, seed length, seed width and seed thickness dso had a trend in
the same manner, and high corrdaion was found between seed weght and its Sze
parameters (Appendix B3).
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Table 21 Seed weight and seed sze of mango cv. TlaNak (rootstock cultivar)

Seed item Maximum Minimum Mean SD

Weight (g) 39.3 8.3 24.7 +6.4
Length (cm) 75 4.1 5.9 + 0.7
Width (cm) 4.6 1.9 32 +04
Thickness (cm) 25 12 1.8 +0.2

5.3.3 Percentage and duration of seed germination

Seed sowing was done totaly four times a different time due to different maturity
of fruits and there was not enough seedling rootstocks for stone grafting. The data in
Table 22 showed that percent of seed germination of mango cv. Tlgp-Nak, which was
sown a the second and fourth time was as high as 83.8 and 83.3% respectively, while the
seeds, which were sown a the firg and third time had low per cent of seed germination as
829 and 722 respectivdy. However, the average percent of seed germinaion was
recorded at 80.5.

As observed, seeds of mango cv. Tlgp-Nak used a least 10 dys for germination,
and it could be extended to 27 days as maximum duration. However, average time of 139
days (nearly two weeks) were needed for seed germination (Table 23).

5.3.4 Number of shoots per seed

Seeds of mango cv. TlapNak peformed a different paitern of change in number
of sprouts per seed. It was found that number of seedlings per seed varied from one to
five. A total 2.4 shoots per seed was accounted as average number (Table 23).

Table 22 Seaed germination of mango cv. Tlab-Nak (rootstock cultivar)



Timeof sowing  Daeof sowing  No. of seeds sown Percent of seed germination

15 time 16/672002 70 829
2 "dtime 20/6/2002 240 83.8
3" time 10/8/2002 36 72.2
4" time 17/8/2002 12 833
Mean 358 80.5

Table 23 Duration of seed germination, number of shoots per seed and stem diameter of

Tlap-Nak seedlings
Item Maximum Minimum Mean SD
Duration of seed 270 10.0 139 +45
germingtion (days)
No. of shoots per 50 1.0 24 +1.1
seed
Stem diameter (cm) 0.5 0.2 04 +0.1

5.3.5 Stem diameter of young Tlap-Nak seedlings at grafting day

Before done grafting was done, dem diameter of dl seedling ages were
mesasured. It was found that sem diameter of seedlings ranged from 0.2 to 05 cm, ad
magority of seedlings had sem diameter of 04 cm, which was big enough and suitable
for grafting (Table 23).



5.3.6 Survival of cv. Kaew scions

Survival of Kaew scions at 20 DAG

Grefting of Kaew stions on young Tlgp-Nak seedling rootsocks was done a
different time when the seedlings reached the specified ages. The suviva rate of Kaew
scions on al young aged seedlings a 20 DAG is presented in - Table 24. It showed that a
20 DAG the aurvivd rae ranged from 233 to 56.7%, which was no gSgnificant
difference.

Survival of Kaew scionsat 60 DAG

The change in survivd rate of Kaew scions on the seven young aged seedling
rootstocks & 60 DAG is presented in Table 24. The use of different young ages of
rootstocks affected significant differences in scion surviva rate. The data showed that the
aurvival rae of dl young aged seedling rootstocks dedlined, in which the highest survivd
rate among them was recorded on 5 day-old seedling rootstocks (47.6%), while the
lowest survivd rae was found on the 20 and 25 day-old seedling rootsocks (3.3 and
6.7% respectively). Since the 20 day-old seedling rootstocks (Trestment No. 4) had the
lowest scion survivd rate and as a consequence, a large number of missng data
especidly the growth data, which will be a cause of eror for the experiment, s0 it was
dropped from the experiment. So cdculaion and andyss of duraion of firg flushing
and growth data were done only for the Sx remaining treetments.

5.3.7 Duration of new flushing

After Kaew stions were grafted on dl young aged Tlgp-Nak rootstocks number
of days was counted until the green stions darted flushing. From the record, scions on
the 25 day-old rootstocks took time for flushing as short as 30.3 days However, the
sions flushed within 30.3-709 days, which were no ddidicd difference among the
trestments (Table 25).
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Table 24 Survivd rate of Kaew scions on young Tlab-Nak seedling rootstocks a 20

and 60 DAG
Age of seedling rootstocks % of surviva
20 DAG 60 DAG

5 day-dd 524 47.6a
10 day-dd 46.7 26.7abc
15 day-add 30.0 23.3bcd
20 day-ad 233 3.3d
25 day-ad 30.0 6.7cd
30 day-ad 56.7 23.3bcd
35 day-add 56.7 30.0ab
LSD 0.0 s 229
CV. (%) 382 55.2

Table 25 Duration of the new flushing of Kaaw scions after grafting on young Tlab-
Nak seedling rootstocks

Age of seedling rootstocks Durdion (days)
5 day-dd 68.8

10 day-dd 709

15 day-add 59.2

25 day-ad 303

30 day-add 65.4

35 day-ad 35.7

LSD ¢.05 ns

CV. (%) 39.7




5.3.8 Growth

5.3.8.1 Stem diameter of young Tlap-Nak seedlings

Sem diameter of dl young rootstocks was not daidicadly different among them
a the 20 DAG. Although dem diameter of the 35 day-old rootstocks was reatively
bigger than the other (048 cm). After Kaew scions were grafted from 20 DAG till 150
DAG the dgem diameter growth rate of dl young rootsocks increased in the same
direction. The change of growth rate in term of stem diameter is illustrated in Fgure 16.
The result showed that a the 120 and 150 DAG, sem diameter growth rate of the 5, and
10 day-old rootstocks were higher 638 and 823%, and 589 and 80.4% respectively,
which was sgnificantly different from another treatments.

5.3.8.2 Grafted union diameter
Grafted union diameter of al aged grafted seedlings were not different from one

another. Although a the 20 DAG, it was naoticed that grafted union diameter of the 30
day-old rootstocks (0.66 cm) was rddivey bigger than the other. Theredfter, it was
found that grafted union diameter growth rate of dl aged grafted seedlings increased in
the same drection with non-ggnificant different vadues till 150 DAG. Although, the
grafted union diameter growth rate of the 5 day-dd grafted seedlings was rdaivey
outstanding at al observed days (Figure 17).

5.3.8.3 Scion diameter

Data in FHgure 18 showed that scion diameter on al aged rootstocks had dightly
incressed in the same direction from 20 DAG to 150 DAG. In which scion diameter on
the 15 day-old rootstocks was rdatively grester (0.62 cm) than those on the 25, 5, 35, 30
and 10 day-old rootstocks. However there was no sgnificant difference from one another.
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Figure 16 Growth rate of rootstock diameter of the young Tlgp-Nak seedlings
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Figure 17 Growth rate of the grafted union diameter of the young grafted seedlings



O T T T T
0 2 60 90 120 150
Days dfter grafting

—+— 5day-0d -=- 10day-old ---x-- 15day-old
--8-- 25day-old —x— 30day-old --e-- 35day-old

Fgure 18 Scion diameter on the young Tlgp-Nak rootstocks et different days after
grafting

5.3.8.4 Length of scions

Since stions on Al aged rootstocks flushed a different time, which started from
35.7 DAG (35 day-old rootstocks) to 709 DAG (10 day-old rootstocks). There were no
deidicd difference among the treatments. The maximum vdue, however, was 20.1 cm
as observed on 35 day-old rootstocks a 150 DAG. While, the smdlest vaue was 13.8 cm
as observed on the 10-day-rootstocks (Figure 19).

5.3.8.5 Number of new leaves

It was found that numbers of new leaves on dl aged rootsocks a 60 DAG, 90
DAG and 120 DAG were not dgnificantly different. However, the largest number of
leaves was recorded at 14.4 leaves for the 35 day-old rootsocks a 150 DAG. And the
gndlest number was recorded a 8 leaves for the 10 day-old rootstocks (Figure 20). It
was noticed tha number of leaves of dl aged rootdocks except the 5, 30 day-dd
rootstocks dropped at the 150 DAG dueto lesf drop caused by insects and diseases.
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Figure 19 Length of Kaew scions on the young Tlgp-Nak rootstocks at different

days after grafting
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5.4 Economic assessment

The dudy conggted of two expeiments i.e grafting on old seedings which
incduded three treiments and grafting on young seedliings (Sone grafting), which
included saven treatments. The invested costs and gross margin tha vay for eech
management practice in treatments was caculated in US$ per 100 seedlings for both dd
and young seedlings.

For the grafting on old seedlings, the labor costs were equivdent to US$ 168 for
each treatment. The amount of US$ 214, 31.4 and 414 were accounted for materid cost
of 1, 2 and 3 year-old rootstocks respectively (Teble 26).

For the grafting on young seedlings, the labor costs were equivdent to $US 20 for
each trestment. The amount of US$ 3.7 was counted for materid cost of each trestment
(Table 27).

The best trestment in term of economic aspect was assessed by the tota cods that
vary with trestment and gross margin that vary per surviving grafted seedling.

For the grafting on old seedlings, the results showed thet the 3 year-old rootstocks
which hed reatively high survivd rate or large number of surviving grafted seedlings. Its
invested costs were the highest a US$ 0.6 per graft, but its gross margin/100 grafts was
higher (US$ 34.8) than 2 and 1 yea-old rootstocks. The two later trestments hed
rdivey lower inveted cods of US$ 482 and 382 respectivdy, while ther gross
margin/100 grafts was dso lower as US$ 31.8 and 21.8 regpectively, due to low surviva
rate (Table 26).

For the grafting on young seedlings, the results showed that al aged rootstocks
had an equal invested costs of US$ 23.7. It was fourd that the 5 day-old rootstocks (1
tresiment) had the highest gross margin (US$ 24.3/100 grafts) among them and closdy
followed by the 35 and 10 day-old rootstocks (7" and 2" trestment), which showed the
vdue of USH 6.3 and 3.3/100 grafts respectively. In contrast the 20 day-old (4" treament)
showed the negetive vaue of US$H -20.7/100 grafts because it hed the lowest surviva
rate (only 3 seedlings survived). The rest of the treetments are arranged in order as shown
in Table 27.
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It is evidence that invesed costs and gross magin of each treatment in Sde
vener grafting varied from the ages of rootstocks and survivd rae. While, for sone
grafting they varied and depended only on ther survivd rate. As the survivd rate of the
grafts was high, the gross margin dso peformed in the same manner. In contrad, the
more age of rootstocks the higher invested costs were obtained.

Table 26 Invested costs and gross margin of producing 100 grafts of Sde veneer grafting

(in US$)
Item Treatment
1 year-dd 2 year-ad 3 year-dd

- Maeid cods
1. Seedling rootstocks 20.0 300 40.0
2. Fetilizers 1.0 1.0 1.0
3. pedticides 04 04 0.4

Totd of materid cost 21.4 314 41.4
- Labor cogts
1. Nursery ground preparation 0.7 0.7 0.7
2. gdting 11.6 11.6 11.6
3. Sraying 1.4 14 1.4
4. Watering 2.4 24 24
5. Fatilizer goplication 0.7 0.7 0.7

Total of labor cost 16.8 16.8 16.8
Tota costs/100 grafts 38.2 48.2 58.2
Invested costs per 1 graft 04 05 0.6
Price of 1 graft 1.0 10 1.0
Percent surviva of the grafts 60.0 80.0 925
Number of surviving grafts 60.0 80.0 93.0
Revenue/100 grafts 60.0 80.0 93.0
Gross margin/100 grafts 21.8 318 34.8
Order 3 2 1

Note: US$ 1=43 Baht

Table 27 Invested cogts and grass margin of producing 100 grafts of stone grafting



(iNnUS)

Treatment
Item
5day- | 10day- |15day- | 20day- | 25day- 30day- |35day-
od dd dd dd dd od od

- Maeid costs
1. Mango seeds 1.5 15 15 1.5 15 15 15
2. Black plastic bags 1.0 1.0 1.0 1.0 10 1.0 1.0
3. Fetilizers 0.8 0.8 0.8 038 08 0.8 0.8
4. Pegticides 0.4 0.4 0.4 04 04 0.4 0.4

Tota of materid cost 3.7 3.7 3.7 3.7 3.7 37 3.7
- Labor costs
1 Nursery ground 0.7 | 07 0.7 0.7 07 0.7 0.7

preparatlon
2. Mediapreparation 0.2 0.2 0.2 0.2 02 0.2 0.2
3. Fuit peding 1.0 1.0 1.0 1.0 10 1.0 1.0
4. gdting 116 | 116 116 | 116 116 116 | 116
5. Suaying 1.4 1.4 14 14 14 1.4 14
6. Waeing 24 24 2.4 24 24 2.4 24
7. Fetilizer gpplication 0.7 0.7 0.7 0.7 0.7 0.7 0.7

Total of labor cost 200 | 200 | 200 | 200 | 200 200 | 200
Total costs/100 grafts 237 | 237 27 | 237 | 37 237 | 237
Invested costs per 1 graft 0.2 0.2 0.2 0.2 02 0.2 0.2
Price of 1 graft 1.0 1.0 1.0 10 10 1.0 1.0
Percent surviva of the 476 | 267 233 33 67 233 | 300
grafts
Number of surviving 480 | 270 230 30 70 230 | 300
grafts
Revenue/100 grafts 480 | 270 230 30 70 230 | 300
Gross margin/100 grafts 24.3 3.3 -0.7 -20.7 | -16.7 -0.7 6.3
Order 1 3 4 7 6 4 2

Note: US$ 1-43 Batt

Comparison of grossmargin of producing 100 sde veneer graftsand stone




grafts.

In producing 100 Sde veneer grafts and done grafts. It was found that gross
margin of both grafting techniques peformed in different pattern. All trestments in Sde
vener grafting had the higher gross margin than stone grafting, of which the 3 year-dd
seedling rootstocks had the highest gross margin of US$ 34.8. In contrast, gross margin
of dl treatments in done grafting was low (US$ 33, -07, -20.7, -16.7, -0.7 and 6.3
respectively) except the 5 day-old seedling rootsocks which had the highest gross
magin of US$ 243 (Figure 21), It was noticed that gross magin of the 5 day-dd
seedling rootsocks in gone grafting was higher than gross margin of the 1 year-dd
seedling rootstocks in side veneer grafting by US$ 2.5.
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Note: SVG = Sideveneer grafting
T1 =1 year-old rootstock, T2 = 2 year-old rootstock, T3 = 3 year-old rootstock
SG = Stone grafting
T1 =5 day-dld rootstock, T2 = 10 day: otstocks, T3 = 15 day- old rootstocks,
T4 =20 day-old rootstock, T5 = 2 day-old rootstocks, T6 = 30 day-old rootstocks
T7 =35 day-old rootstock

Figure 21 Comparison of gross margin of producing 100 sde veneer grafts and stone grafts



5.5.1 Survival

Survival of the sde veneer grafts

The surviva of the sde veneer grafts a 60 DAG was brought to condder as one
important criteria for meking decison which tresiment was the best. The results of the
fird experiment indicated that the 3 year-old treatment had the highest survivd rate of
925%, followed by the 2 year-old trestment (80%). The lowest survivd rate was
recorded at 60% for the 1 year-old trestment (Table 5.1)

Survival of the stone grafts

Survivd rate of the stone grafts a 60 DAG was presented in the Table 5.7, which
reveded that the highet survivd rae of 47.6% was obtaned from the 5 day-aod
treatment, and cosdy followed by the 35 day-old treatmert (30%). While the rest of the
trestments had the lower percentage, especidly the 20 day-old trestment, which had the
lowest survivd, rate of 3.3% only.

5.5.2 Time consumption of producing grafted materials

5.5.2.1. Time consuming by side veneer grafting

In teems of time consuming, the 3 year-old trestment took the longest time (1,143
days or goproximatdy 3 yeas and 3 months) from prepaing of rootsocks to
trangplanting or didribution of grafts While the 2 and 1 year-old trestments took a
minmum of 805 days (gpproximady 2 yeas and 3 months) and 440 days
(approximately 1 year and 3 months) respectively (Table 28). The differences of times
were observed a the rootstock preparation period as 1, 2 and 3 years respectively, since
care of seedlings was needed until they reached specified ages.

Table 28 Time consuming by the Side veneer grafts preparing from different ages of



rootstocks
Preparation of Grdfting Egablishing Totd time
Trestment rootstocks period period consumed
(days) (days) (deys) (days)
1 year-ad 365 45 30 440
2 year-dd 730 5 30 8B
3year-dd 1095 45 30 1143

5.5.2.2. Time consuming by stone grafting

The time consuming of dl treatments varied from esch other due manly to
preparation of rootstocks. Younger the seedlings, shorter the time was needed (85 and 91
days for 5 and 10 day-old seedlings). In contrast the more older seedlings the longer time
needed to complete the process (111 and 116 days for 30 and 35 day-old seedlings

respectively) (Table 29).

Table 29 Time consuming by the stone grafts preparing from different ages of

rootstocks
Preparation of Grafting Egablishing Totd time
Trestment rootstocks period period consumed
(days) (days) (days) (days)
5 day-old 5 21 60 &
10 day-ad 10 21 60 a
15 day-ad 15 21 60 %
20 day-dd 20 21 60 101
25 day-add 25 21 60 106
30 day-ad 30 21 60 11
5 day-ad 35 21 60 116
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5.5.3 Feasbility assessment of grafting techniques by the farmers

Feashility assessment of grafting techniques by the famers was conducted in
February 2003 a the Northern Agricultura and Forestry College, Luang Prabang
province. The totd of 40 famers from five villages participaed in the workshop. The
workshop on feesbility assessment of grafting techniques provided knowledge and skills
concerning mango  propagating  techniques, which were used in the expeiment.
Theresfter farmers were divided into four groups for the practices. Then farmers were
interviewed usng quesionnaires, which focused mainly on the farmers preferences i.e
easness of doing, gppropriateness of the grafting techniques to farmers condition, and
effectivenessin the red practices.

Farmers background

The 40 fames were sdected from five villages in Luang Prabang province
nandy Wiengsavanh, Pekxeung, Phongnam, Thinchdeun and Phonhsawang. 80% of
them were mde and 20% were femde (Table 30). Among them there were three ethnic
groups i.e Lao Loum (775%), Lao Soung (15%) and Lao Theung (7.5%). 100% of
farmers were literate, of whom 62.6 had finished primary school, 30% and 7.5% had
finished secondary and high school respectively (Table 31).

Table 30 Farmers profile from five villagesin Luang Prabang province

Name of villages Number of farmers participated
Totd Mde % Femde %
1. Wiengsavanh 10 6 60.0 4 400
2. Pakxeung 10 10 100.0 0 0.0
3. Phongnam 4 3 75.0 1 250
4. Thinchdeun 8 5 625 3 375
5. Phonhsawang 8 8 100.0 0 00
Totd 40 32 80.0 8 20.0

Source: Workshop on technica feashility assessmert, 2003
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Table 31 Famers education leve of five villagesin Luang Prabang province

Levd of education No. of farmers reported Percentage
1. Primay school 5 62.5
2. Secondary school © 300
3. High schodl 3 7.5
4. llliterate farmers 0 0.0
Totd 40 100.0

Source: Workshop on technica feagihility assessment, 2003

Farmers knowledge

All famers orchards were mixed fruit tree sysems. 65% of farmers grew mango
for home consumption and the remaning 35% grew for both home consumption and
upplementary income. Most famers (825%) propagaied mango by seedage method,
only 17.5% of them practiced graftage method such as agpproach grafting, whip grafting,
sde vener grafting and bark grafting with 40-80% of success. Farmers in the province
have never practiced stone grafting before.

The famers (85%) commonly grew locd varieties i.e. Kaew-Loop and Kaew-Cho
and these two locd varieties were widdy used as the rootstocks for grafting, because they
ae locdly avalable Khiew-Sawoer was more populaly among the improved varieties
and it was used as the good scions for grafting, due to its good taste and high price.

Fameas ae dill lacking knowledge, equipment and materids for vegetative
propagation. The results reveded that 85% of the farmers never atend training course on
propagation techniques as wdl as generd techniques of mango growing (77.5%) (Table
32). Because of this, they did not know what are the wesknesses of seedage method and
what are the advantages of vegetative method of propagaion, 0 most of them dill

propagete mango by seeding up to now.
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Table 32 Farmers access to extenson services and training course on mango propagation

Group of farmers No. of farmers %
Access to training to training on 6 150
propagetion
Do not access A 85.0
Totd 40 100.0
Access to extendon services 9 25
(generd techniques of growing)

Do not access 31 775
Totd 40 100.0

Source: Workshop on technicdl feeshility assessment, 2003

Results of the feasibility assessnent of the grafting techniques

The results of the feashility assessment of the techniques were illugrated in Table
33. It is indicated that 60% of farmers reported that Sde veneer grafting was easy to do,
while 70% of them accepted that tone grafting was easier. In terms of gppropriateness of
the techniques, farmers reported that both sSde veneer grafting (82.5%) and stone grafting
(775%) were gpproprite to farmer's condition, because these two techniques were
effective in the red practices (80% and 85% respectively). All farmers (100%) preferred
Sde veneer to stone grafting (95%) (Table 34).

Through the workshop, they undersood that mango trees grown by
seeding will take a long time to give the fruits (>5 years), the trees will be tdler and have
a big shape tha lead to difficulty of management. In contrast, those mango trees
propagated by vegetative techniques exhibit a smdl shape and medium heght, which are
essy to manage. And the trees will bear fruits within the short time of 34 years, which

can give early return to investment.
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Table 33 The opinion of farmers on feaghility of the mango grafting techniques

Sde veneer grafting Stone grafting
Farmers opinion No. of farmers % No. of farmers %
reported reported
1. Easyto peform 24 a0 28 70
2. Apprqoriate to  famers 33 825 31 775
condition
3. Effectivefor practice 32 a0 A 85

Source: Workshop on technicd feasihility assessment, 2003

Table 34 Farmers preferences on feasibility of the mango grafting techniques

Sde veneer grafting Stone grafting
Farmers’ preferences No. of famers % No.of famers %
reported reported
Farmers preferences 40 100 38 3}

Source: Workshop on technical feegihility assessment, 2003

The opinion that famer gave to the importance to improve ther knowledge and
skills in mango propagetion in the future were presented in Table 35. The results reveded
that firdly, farmers need to practice by themselves as much as possble in order to have a
high <kill of grafting. Secondly they require equipment and materids for propagation i.e
cutter, spring-loaded shears, plagtic tgpe and plagtic bags to enhance their grafting, due to
these equipment and maerids ae not avalable in the locd market, so they have to be
ordered and imported. Thirdy they have to learn from experienced persons, who have
practiced vegetative methods of propagation and were successful. Lasly they need
further training, which can provide them new knowledge and idess for improving ther
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mango production sysems as a wihole The further traning not only on vegetdive
methods of propagation, but they need to tran and learn on how to grow and manage
ther mango orchads especidly techniques on mango growing, fetilizer gpplication,
pet management, pruning techniques processng and maketing management. However,
traning course on done grafting was requested to organized again to hdp them to gan
deep underganding and refinement. And after esch training, they dso require extenson
sarvices to monitor and evauate and give them comments and suggestions.

In addition, famers ds request the reaed agencies organizations and
inditutions to pay more atention on the promotion of mango growing sysemdicdly in
plantation with supporting grafted materids of good vaieties, which ae economicdly
feasble and can hdp farmers to get high income.

Table 35 The opinion of farmers on future improvement of mango propagation

Levd of importance and % of

Means farmers reported Order

1 2 3 4

More practices 0] 225 175 10 1

Provison d equipment and

materids 5 20 175 375 2

Learning from expertise

person 15 b 10 40

Further training 10 225 55 125 4

Note: 1= mogt important, 2 = very important, 3 = important, 4 = least important
Source: Workshop on technicd feasibility assessment, 2003



