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APPENDIX A: Layout and diagram of fidd experiment

Al: Design of experiment follows randomized complete block design for sde

venesr grafting
Rep | A2 A3 Al
Repll A3 Al A2
Replll Al A3 A2
Rep IV A3 Al A2
Al = l-year-old seedling
A2 = 2year-old ssedling
A3 = 3year-old seedling
A2: Diagram of layout for side veneer grafting
0000000O0O0O 0000000O0O0O0 0000000O0O0O
00000000OO0O 0000000000 0000000O0O0O
00000000O0O 00000000O0O0 00000000O0O
00000000O0O 00000000O0O 0000000000

0 =amango sedling




A3: Design of experiment randomized complete block design far stone grafting

Al= 5day-odseeding
A3 = 15-day-old seedling
A5 = 25-day-old seedling

A7 = 35-day-old seedling

A2 = 10-day-old ssedling
A4 = 20-day-old seedling
A6 = 30-day-old seedling

Rep| A4 A2 A6 Al A5
Rep I A7 A6 A3 Al A4
Rep Il A6 A5 A4 A7 A2
A4: Diagram of layout for stone grafting
0000000000 [oNoNoRoNoNoNoNoNo o} 000O0O0O0OO0OO0OO 00000000O0O 00000000OO 00000O0O0
0000000000 0000000OO0OO 000000OO0O0OOO 000000000O 000O000O00OO 00000O0O0
0000O0O0O0O0OO 000O0O0O0OO0O0OO 000O00O0OO0OO0OO 00000000O0O 0000000O0OOO 00000O0O0

0 =amango seedling



A5: Fgure 1. Side veneer grafting
Source: Radanachdess et al., 2002




AG6: Figure 2. Stone grafting

Source: Radanachaless et al., 2002



APPENDIX B:

B1: Climatic data at the Irrigated Agriculturd Research Station during June 2002 to
February 2003

Month Air temperature (°C) Rainfall Rainy day

Maximum Minimum Mean (mm) (day)
June 32.8 24.3 28.6 2726 17
July 31.0 24.3 21.7 99.8 16
August 30.9 23.8 27.4 214.6 5
September 311 23.3 27.2 281.2 23
October 315 21.9 26.7 84.8 9
November 24 20.6 25.0 2738 10
December 288 16.1 22.4 77.6 2
January 20.2 15.9 22.7 24.0 5
February 331 15.8 24.5 0 0
Totd 132842 107
Average 30.86 2069 25.78

B2: Climatic detain the nursery & MCC during the period of planting in the transparent
plagtic bags from July to October 2002

Month Air temperature (°C)
Maximum Minmum Mean
July 3H5 24.4 20.8
August 340 24.2 20.1
September 355 24,5 300
October 348 229 28.8

Average 349 24.0 295
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B3: Corrdation (Pearson) between fruit and seed parameters of cv. Tlgp-Nak

Characters Fruit Fruit Fruit Fruit Seed Seed Seed Seed Duration of No. of Stem
weight length width thickness weight length width  thickness  germination  shoots diameter

Fruitweight 1.0000""

Fruitlength 08140 1.0000

Fruitwidth 08653 06426 1.0000

Fruitthickness 03805 05744 0.7593" 1.0000

Seed weight 06804~ 05858 06416 05314" 1.0000

Seed length 07216° 06655 06668 053655 0.89% 1.0000

Seed width 02928° 03130 0.2529 012776 06072 05445 1.0000

Seed thickness 03223 0179 03002 0.3084 " 05652 04233 033717 1,0000

Duration of

germination 01212 -0.23%0 017750  0.0645 -0.0802 01552  -00036  0.0756 1.0000

No. of shoots 01315 0.0449 0.1249 0.1553 0.0285 00610 00468  -00164  -0.1462 1.0000

Stem diameter 01795 0.2385" 0.1356 0.0900 02623 02083" 00406  -00552  -0.2252 00920  1.0000

N =100, **, * significant at 1%, 5% level



B4: Corrdation (Pearson) between surviva rate and growth parameters for the old seedling rootstocks

Duration of Rootstock Grafted Sdon Sdon No. of
Character Survivd rate flushing diameter union diameter length leaves
diameter
Survivd rae 1.0000
Duration of flushing -0.4289 1.0000
Rootstock diameter 0.259 -0.2099 1.0000
Grafted union diameter 0.2085 -0.2391 0.9545+* 1.0000
Scion diameter 05200 -04123 0.8894** 0.8733** 1.0000
Scion length 04940 -04361 0.8663** 0.7881** 0.9069** 1.0000
Number of leaves 04315 -0.0939 0.3478 0.3284 0424 0.5549 1.000

N =21, ** dgnificant a 1% leve

0Tt



B5: Corrdaion (Pearson) between surviva and growth parameters for the young seedling rootstocks

Character Duration of Surviva Rootstock Grafted union Sdon Sdon No. of
flushing rate diameter diameter diameter length leaves

Duration of flushing 1.0000

Survive rae 0.0607 1.0000

Rootstock diameter -0.2789 0.2521 1.0000

Grafted union diameter -0.1990 0.2541 0.8934** 1.0000

Scion diameter 0.0497 0.2368 0.6991** 0.8263** 1.0000

Scion length -0.3481 0.1485 0.7739+* 0.8095** 0.7730+* 1.0000

Number of leaves -04310 -0.0299 0.5652* 0.6848** 0.6252+* 0.7183** 1000

N =21, ** * ggnificant at 1%, 5% leve

TTT



APPENDIX C:

C1: Quedtionnaire for household survey on mango production and propagation in

L uang Prabang Province, Lao PDR

Section 1: General information

1. Nameand surname (Mr/MrgMISS).........oiiiiiiiniiiiiiieiaee age.......... years
Ethnicgroup: € LaoLoum ] Lao-Theung [J Lao-Soung
2. Namedfvillage............... SUb-digrict.................. D[S 1 (o S
PYOVINOR. . .. e
3. Educaiond leve
@ Primary school & secondary school € high schod
4. How many personsarethereinyour family?..............cccooviiiiininnn. people
How many children have been born?............ and how many of them dive?...........
Name Sex | Age | Rdeinthefamily | Educationd leve Occupation
1
2.
3
4,
5.
6.
7.
8.
0.
10,
5. How many labors are therein you family.......... how many mde.......and femde....




Section 2: Land use and cropping pattern

LTotd landaea.........ccoevvvinnieinninnnnn. ha, of which:
Ownland......coovviiiiiiiiiiieiie e ha
Tenureland. ... ... ha
(@197 1] (S 0= o 1)) T

2.Cropping cdendar (monocrop, intercrop)

Crops | J F M A M J J A S O




4. Degription of area, landscape position, number of cropping pattern and crop

components of important cropping pettern by parce

Parcdl Area
No (ha)

Landscape
posgtion

Maor
cropping
pattern
planted

Crop
components

Vaidies

Panting
month

Harveding
month

Section 3: Information of mango growing

A. General information of mango

1 Areaplanted (hd).........ccoovenvriuninnnnnn

Y £ (1= (1S

3. Ageof tree (years)

4. What are the crops growing in your village




6. Are there any mango orchards around your orchard

€ No € yes, but little € yes modly

7. Please, indicate where mgority of farmers grown mango
Village............... subdigrict............... didrict............ province.........
Village............... subdidrict............... didrict............. province.
Village............... subdigrict............... didrict.............. province
Village............... subdidrict............... digrict............. province.

8 What are the important fruit trees that generate income in your village?

€ mango €élongan  é tamaind € jackfruit € pomdo

€ orange € OtherS (FOECITY) . ..o
9. The reasons that you want to grow mango
Drought (area)

New dtenative for reducing the risks from previous crop

™ D

D

Low productivity of previous crop
Supplementary income

D

& For fruit processing

(@107 157 (S 075 o |17 S
10.What kinds of the processing product of mango did you know ?

D

11.What kinds of the processng products of mango did you process by
yoursdves ?

12. Did you receive any suggestions and recommendations from government officers or
agencies?
EYES(FEUY). v timesyear............

é No



B. Farmers practices
1. Forms of mango production

Year (dating) of planting from.................... F2 (5 2 RRRRR ha

D

Compect systems (mango only), area............ ha, number of trees......
Compact systemns (mixed with another fruit trees), area............ ha,

D

D

number of trees..................
€ Scattered sysem, area.................. ha, number of trees...................
2. How many varigties of mango did you grow?

4. Planting method
4.1 Spacing between rows and between treeSm X m) ......c.oeevvvnenns.
4.2 Szeof thewhole (CMX CM X CM)..evviiiiiiiieeeeeeeeie i
5. How did you find out the good varieties?
From where

D

Planting rootstock then making scions (top working)

D

6. How many mango treesthet you have planted.................coooeieienen. trees
7. Areacharacteristics of your mango orchard
Haswater avallableyear-round € rainfed é flaland & hill dope

D>

D
Q
g



8. To which period of taking of care of your mango do you pay more atention?

9. Did you goply fertilizers?

€ Yes é no
IF O WHIY. i e e
9.1 Organic fertilizer gpplication ........c.coeivivniiinns times'year
iml='0 o [Tor= 110 0 ARV 2= 0 WO SRR
Kind.....ooooiiiiiiiiians P> 100 10| PR (Kgltregyear)
Unitcost.....oviviiiiiiiann, (Kip/kg)

Aer='s o [0 (o 0 AT o' o O SO
Kind....oooooviiiiiis P> 1000 o SR (Kgtreglyear)
Unitcod......ooovvviniiiiinnn (Kip/kg)

39 GDICAION WHEN. ...
Kind......ooooviiiinienen, = 10000 P (Kg/treglyear)
Unitcodt.....ooovvvvvveiinienns (Kip/kg)

Was aganic fertilizer used enough?... ..o

é Yes é no
IOt WHY e
(SPECifY, IF OtNENS).. ..ot
9.2 Chemicd fertilizer gpplication........................ timeslyear
Nilr='0 ¢ (107 1T Y o= 0 KO TR
Kind.....o.ooviiiiins P> 1000 P (Kgtredyear)
Unitcost.....ooevvveeiiinnienen (Kip/kg)

29 gopliCAION WHEN. ...
Epddint . WL e AMOUNE. ..o, (Kg/tredlyear)
Unitcost....cooevvvvviiniiiienen (Kip/kg)

39 GDICAION WHEN. ...
Kind.....oooovviiiiiine, = 107000 P (Kg/treglyear)



Was chemical fertilizer used enough?

é Yes é

10.Pest problems
10.1 Mgor pest insect problems

10.2 Mgor diseese problems

3..8Q0...f.. 4. A ot ). <) T VO, WU A |

10.3 Mgor weed problems

14. Fungicide application.............ccoevveennnn times'year
=0 o [T 110 g1 2'= o N PR



Kind.....oocoviiiiiniiin, amount......o.ovvvevninnnnnn. (Kg/halyear)
(0101 0’0 S S TP SR (Kiplkg or liter)
39 goplication: WHEN..........oove e,
Kind.....oooooviiiiii, anount..........ocoeeeuinnnnn. (Kg/halyear)
U0 0 0. P SRR (Kipkg or liter)
15. How do you control weeds in your orchard?
é Useherbicides é plowing € grass-cutting machine
€ Others (SPEGTY) ... i
€ Covercrop (goedfythename)........c.oovviiiiiiiiiiiiiiceeen,
16. Herbicide gpplication. .........c.cooveiiiinini times'year
il o o ([0 ([0 00V, 0'= 4 SO P
Kind....ooooviiiiiine, > 100 1o U (Kghalyear)
(]071 00 o S S P (Kip/kg or liter)
29 PlCAION WHEN. ...,
Kind.....ooooviiiiiiin, > 107000 USRI (Kg/halyesr)
(010100 0 S S PSR SR (Kiplkg or liter)
39 plicatioN WheN. ... et
Kind....ooooiiinciiicnens P2 110 0 ¢ S (Kg/halyear)
00 0 S (Kip/kg or liter)
17. Did you prune and make shape
€ Yeswhen(inwha months)...........cocoeviiiiiiiniin,
8 NNy A R ERSE " R 2. LR 0% > Radl.

18. Do your mango trees produce fruits every year (in the past 5 years)
€ Yes every year € not every year

Section 4. Harvesting and marketing
1. How many times do you harvest your mango fruits....................... times year
2. Duration of harvest (indicate first and second harvest)



é 1-15Apiil é 16— 30 Apil

& 1-15May & 16-30May

é 1-15dune é 16-30dune

é 1-150ly é 16—30dy

€ ONEIS. .ot
3. The price of fruitsin that time (from question 2)

€ <500Kipkg € 500-—1000Kipkg

& 1100-1500Kipkg & 1600— 200Kipkg

D>

2100 — 2500 Kip/kg €& 2600 — 3000 Kipkg
é >3000Kipkg
4. Which method of harvest did you use?

é No

€ NODECAUSE. ...
8. How do you improve your production syslems in order to get high price?

€ Qudlity of fruits € marketing management

€ Quantity of products € processng € organizing farmers group
9.Which year did you get a good production of mango, in the past 10 years?

4= - P [0 [o Kipkg
10. To whom did you sl your mango fruits?

- Locd middleman (fromWhere)........ ..o,

- Processng indudtries (name)



= OUNES (SPETTY). -ttt ettt e,

Section 5. Information of mango propagation
1. Did you have any methods of mango propagation?

A

€ Yes B NO,WHY. ...

2. Which methods of mango propagetion that you used to use?
€ Using seeds € vegedtive propagetion
3. Which methods of vegetative propagation that you used? And percent of
successfulness

€ Inarching or gpproach grafting. ... %, € budding ...... %, é Grdting.......
é topworking............ %

4. From whom did you learn or get knowledge and skills for propagetion?
€ Agricultura officers (training) & your friends € your relatives
€ Neghboring farmers € by yoursdves
N0 (0= Y S 0= o] 1) S ST

5. How do you sdlect your rootstocks for propagetion?

6. How do you manage your rootstocks seedlings? Please explain sep by step?

a). Sdection of seedsand fruits. ...
D). SEOtrEAIMEN. ...



7. Which varieties of mango tha you use for rootstocks? please give reason (take a

picture of trees)

the popular one



11. Please explan the methods that you like to use for vegetative propagation/ and you
have made successfully
Method 1

d). Suitabletimefor grafting...........oeviei e
€). Duraion Of grafted UNION. ... ..o e e
f). Other management after grafting



c). Grafting

d). Suitable timefor grafting. ..ot
€). DUuraion Of graft UNION. ........viie e e e
f). Other management after grafting

14. Did you have your own mother trees?

€ Yes name of variey...........o.evnne. aea........... ha, number of trees........
€ No,whereandwhomdidyou get from...........cooveiiiiiiii e,

15. Please indicate the best time for propagetion (please give thereason).....................

16. How many grafting materials do you produceineachyear?.........c..ccooovvvvinnnnnn,

17. Where do you =l your grafting materialS?. ...

18. At what prices did you sdl your grafting materias?.........c.cocoeiiiieeene. kip/tree

19. How many grafting materidscanyou sdl ineachyear?..................con. trees

20. How much can you earn from sdling your grafting materids?........................ kip

21. Pleas=indicate the group of people who cometo buy your grafting materias?

23. Wha are the equipment that are necessary to use for propagation? ( take a picture —
indigenous knowledge)



D)oo 7) TSSOSO <) OTTTPTRS

4o, Dl r——y - 5) PP
[ TN o e 8o B OL QB Sy ) P
24. Did you have any methods for simulating scions after grafting?

é Cutting a bark of rootstocks € cutting rootstocks € usng hormone

25. How do you manage your budded scions?

26. How do you manage your grafting meterids after separation from mother trees until
sdling or planting? (for inarching)

28. Pest problems of grafting materidsin nursery
D MEorinsect Pest ProbIEITE. ... .. e
2 Mgordissae problEMS. ...
G/ I\ F= T QAVIV/S S0 o o o 1< 0 S0 PP
29. Other ProblEmMS (JEOITY). ..o v e e e e

30. Did you use any pest control for protecting your grafting meterias?

€ Yes é No
31. Insecticide gpplication
L1, P
Kind......oocoviiiiiiniinne. amournt............ oo unit.. e kipkg or liter
32. Fungicide gpplication



Section 6. Economic information
1. Production of Mango

1. Total production (EECTY UNIL). ... ..vveie i rie e

2. Expenses on mango production
L 1rmigation T8 (KIp). . v v et ettt e
AL o ] (= 0 (] o) PPN

4. Expenses on grafting materid production



- ™ pqpuir
(YN o TN oY We W TP T N, RN
W AV, B N il of SR, WP\, R
2. EQUIPMENTMBIENTES. . ..ot
IVs - IS AU SRR N W TR« ST, e , PSRN Kip
5. Credit utilization of household
Do you borrow money to purchase inputs? é yes é no
If yesindicate:
SOUICE. ..t e et
7N 100,00 (] o) PSSP
Rate of interest (Kip/annum)..........ccuouieieiiiiiiiiee e e
6. Household expenditures
What are the gpproximate annud household expenditures on the following items?
A FOOOS. ... Kip
D, BOUCEION. ... e e Kip
C.o Hedth.. ..o Kip
Ao ClOthiNg. ... e Kip
€ MISTHIENEOUS. ... iv e Kip
10 7= R PP Kip
7 Househald annud income
A FHOMOOPS. ..o Kip
b, ‘(Fomfruittress.c.... . L L L L Kip
C. Fromgratingmaeias............cooviiiiiii kip
g Hom aunds.. aany £ v @G - NA - L. i Kip
€ Off famMINCOME. ... Kip
fodf.. .o - L. L. 9........ 0. €. .9 C. .k - Kip



C2: Quedtionnairefor assessing feagbility of grafting techniques by the far mersin

Luang Prabang province

Section I. General household information
1. Nameand surname (Mr/IMreMISs).......ccooeiiiiiinenieee i ..o years
Ethnic group: € LaoLoum [l Lao Theung 0 Lao Soung
2. Nameofvillage.................. Subdidrict............ Didrict............ Province..........
3. Educdiond level
é Primay school & Secondary school é High school

4. How many parsonsare therein your family?......... of whomwomen......... persons
How many labors ae thee in you family......... How maty mde.......
femde..............

Section I1. General information of mango growing in brief

1. Totd Areaplanted (h@)...........cccovviinennnnn.

2. Locdion é flaland é low dope € highdope

3. Assessing to water é irrigated é ranfed

4. Number of mango orchards............... number of mango trees..................

5. How many varieties of mango did you grow?
€ ONeVAIEY, NATE. ......viiiiie e aaaaenas F= o X years
€ Morethan 1 variety, namdy:
g oo 2 0 XU years year of growing 199..........
2y 4 000 K. F> o R years, year of growing 199............
T . = o RO years, year of growing 199...........
BRL.. \&4.. PN > o NI years year of growing 199............
SR TITTTRN R P> 0 OO, years, year of growing 199...........

6. What are the reasons that you want to grow mango?
€ Drought (ared)
New dternative for reducing the risks from previous crop

D



D>

Low productivity of previous crop
Supplementary income
For home consumption

(0197 51 07 o117 I PP
7. Did you receive any extenson services from government officers or agencies?

D D

D

(0} D
g 5
i
2
4

8. How did you find out the good verieties?

Panting rootstock then making top working
Buying grafted materids
Producing grafted materias by yoursdves

(0107 157 (S 0. o | 1Y) TR O
9. Fomwhearedidyou gelthem. ... ...t

™ O D

D

10. To which period of taking care your mango do you pay more tention?

Section I11. Brief information of mango propagation: farmersknowledge and

per ception
1. Which method have you practiced before?
é Seadlings é vegetative method

2. Which vegdadive mehod did you practice? Pease ecify percentage of
successfulness?

€ Inarching or gpproach grafting............... %, € budding................. %
€ Grating.....oovvveiiiiie i %, € autting.................. %
3. From whom did you learn or get knowledge and skills for propagation?
€ Agriculturd officers (traning) € your relatives parents
€ Neghboring farmers or your friends é from hand book or megazine



é Others (pedify)
4. Which variety did you used for rootstocks? Please give reasons ?

5. Wha are the tools that you used for grafting? Please specify?
D) ANOANLA . WY /- R\

Y N e S o N\ ) P S
6. From which varieties did you used as good scions for propagation? Why? Please

indicate the popular one.

7. How do you think whet isthe mog suitabletimefor grafting............c.ooovivinnnns
8. Pleaseindicate the best timefor propagation.............coviviiiviii i,

9. Did you have your own good mother tree?

€ Yes nameof variety..........cooeviii viinann, EC o S year's.
€ If, you have more than 1 varidiesnamdy 1)..............ccceuvene. Y=o SHNUN years.
D) Y=o SR years.
) P L 808 ........ years.
Q.]. L L K>'o X year's.
€ No, whereand whom did you get from..........ooviiiiiii i

Section |V. Feashbility assessment of grafting techniques
1. Have you ever atended training course on the techniques of plant propagation before?

€ Y&, HMES, WHEN. ...
Supported by Which organization .............oveiiiiii e

Comparing with your lagt training, thistraining is:



D>
vy}
8
5

m,
3
;

4. Through discussion and demondration, how deep did you understand?
NOL UNJErS000, WHY . . ...t e e e e
Partly understood
Farly understood
é Wedl understood
5. Can you apply these techniquesin practice in your fieds?

D> D>

D>

€ No, can not € May be, can € Sure can
6. Are you confident to gpply these techniques in your fidds?

Techniques Yes No

Technique |: Sde veneer grafting on old seedling rootstocks

Technique I1: Stone grafting on young  seedling rootstocks

7. Please congder comfortability of operating and put the mark “X” in the cdls where it
IS appropricte



Techniques

More
comfortable

Comfortable

Not
comfortable

Technique |: Side veneer grafting
on old seedling rootstocks

Techniquell: Stone grafting
on young seedling rootstocks

8. Please congder time consuming by using the score below and put the mark “X” in the

cdlswhereit is gppropriate for each technique.

Long time >1 year, medium time = 6 — 12 months and short time < 6 months

Techniques

Takealong

time

time

Takemedium

Take ashort

time

Technique |: Side veneer grafting
on old seedling rootstocks

Technique Il Stone grafting
on young seedling rootstocks

9. Pease condder economic feashility and put the mark “X”

appropriate for each technique

in the cdls where it is

Techniques

High

Medium

Low

Very low

Technique |: Side veneer grafting
on old seedling rootstocks

Technique Il Stone grafting
on young seedling rootstocks

10. Please congder which technique do you prefer and put the mark “X” in the cdls

whereit is appropriate?

More

Preferable

Less

Not




Techniques preferable preferable | preferable

Technigue I: Side venesr grafting
on old seedling rootstocks

Technique I1: Stone grafting
on young seedling rootstocks

11. Based on dl agpects of feedhbility (sdon survivd rae,  time  consuming,
comfortability and economic  feeshility) pleese consder which  technique is
aopropriate and acoeptable to use in practice by putting the mark ‘X” in the cdls
where it is gppropriate for each technique.

Techniques Appropriate and Inappropriate and
acceptable unacceptable

Technique |: Side veneer grafting
on old seedling rootstocks

Technique Il Stone grafting
on young seedling rootstocks

12. From question No.11 above, please give the reasons
€ Appropriate and acceptable, because. ....ooovi i,

13. If you were not confident to do, what would you need or what should be improved?
& More practice by yourselves é learn from other
€ Need moretraning € need tools for propagetion
14. From question No.13 above, please put the figure from 1 to 4 in the blanks by
ordering the levd of importance as follows:



1- very important, 2 important , 3- lessimportart, and 4 not important

More practice by yoursaves

learn from other

Need more traning

need tools for propagation

15. Will you have any plansto do (whet will you do) after thistraining?

17. What would you request famers, locd authority, agriculturd officars extendonidts,
and agricultura extenson bank etc. to promote mango-farming systems?



APPEDI X D: Analyds of variance

D1: Andyss of variance for percentage of surviva of Kaew scions on old Tlab-Nak
seadling rootstocks a 20 DAG (Table 16)

SOURCE DF sS MS F P
REP (A) 3 9166677 305556 1.00 04547
TRT (B) 2 416667 208.333 6.82 00285
A*B 6 183333 30,5556

TOTAL 11 601667

D2: Andyds of variance for percentage of surviva of Kaew scionson old Tlab-Nak
seedling rootstocks & 60 DAG (Table 16)

SOURCE DF SS MS F P
REP (A) 3 491.667 163.889 0.55 0.6656
TRT (B) 2 2150.00 1075.00 3.62 0.0932
A*B 6 178333 297.222

TOTAL 11 442500

D3: Andyssaf variance for duration of first flushing of Kaew scions on old TlalaNak
seedling rootstocks (Table 17)

SOURCE DF SS MS F P
REP (A) 3 61.8574 20.6191 0.28 0.83%4
TRT (B) 2 135493 67.7465 091 04501
A*B 6 444.469 74.0781

TOTAL 1 641.819

D4: Andyss of variance for rootstock diameter growth rate of old Tlab-Nak seedling

rootsocks a 60 DAG (Figure 11)
SOURCE DF SS MS F P
REP (A) 3 106831 356103 113 04105
TRT (B) 2 116464 5.82318 134 0.2380
A*B 6 18984 3.16340
TOTAL 11 41.3098
D5: Andyss of variance for rootstock diameter growth rate of old Tlab-Nak seedling
rootstocks a 90 DAG (Figure 11)
SOURCE DF SS MS F P
REP (A) 3 717815 239272 033 0.8057
TRT (B) 2 160.729 80.3644 110 0.3911
A*B 6 437457 72.9096

TOTAL 11 669.968




D6: Andysis of variance for rootstock diameter growth rate of old Tlab-Nak seedling

rootstocks a 120 DAG (Figure 11)
SOURCE DF SS MS F P
REP (A) 3 120443 40.1478 035 0.789%5
TRT (B) 2 153139 76.5693 067 05453
A*B 6 633.685 113948
TOTAL 11 9577.267
D7: Andyss of variance for rootstock diameter growth rate of old Tlab-Nak seedling

rootstocks at 150 DAG (Figure 11)
SOURCE DF SS MS F P
REP (A) 3 778998 25.9666 028 0.834
TRT (B) 2 373375 186.687 200 0.2159
A*B 6 550944 93.3239
TOTAL 11 1011.22
D8: Anadysis of variance for grafted union diameter growth rete of old Tlab-Nak

seedling rootstocks at 60 DAG (Figure 12)
SOURCE DF SS MS F P
REP (A) 3 0.11309 0.03770 0.08 0.9697
TRT (B) 2 1.08902 054451 112 0.3853
A*B 6 290978 0.48496
TOTAL 11 411189
D9: Anadysis of variance for grafted union diameter growth rete of old Tlab-Nak

seadling rootstocks a 90 DAG (Figure 12)
SOURCE DF SS MS F P
REP (A) 3 148453 494844 143 0.3242
TRT (B) 2 417494 208.747 6.02 0.0367
A*B 6 207.897 34.6495
TOTAL 11 773845
D10: Andysis of variance for grafted union diameter growth rate of old TlabxNak

seadling rootstocks a 120 DAG (Hgure 12)

SOURCE DF SS MS F P
REP (A) 3 83.1065 20.3638 095 04744
TRT (B) 2 680.298 340.149 1099 0.0099
A*B 6 185.747 30.9578
TOTAL 11 94151

D11: Ardyss of variance for grafted union diameter growth rate of old Tlal>Nak



seadling rootstocks & 150 DAG (Fgure 12)

SOURCE DF SS MS F P
REP (A) 3 151.008 50.3361 17 0.2486
TRT (B) 2 109347 546.735 1947 0.0024
A*B 6 168.486 28.0810
TOTAL 1 141296
D12: Andyss of variance for diameter of Kaew scions on old Tlab-Nak seedling

rootstocks a 60 DAG (Figure 13)
SOURCE DF SS MS F P
REP (A) 3 0.00843 0.00281 0.89 0.5068
TRT (B) 2 0.06576 0.03283 1042 0.0165
A*B 6 001578 0.00316
TOTAL 11 0.03997
D13: Andyssof variance for diameter of Kaew scions on old Tlab-Nak seedling

rootstocks a 90 DAG (Figure 13)
SOURCE DF SS MS F P
REP (A) 3 0.00676 0.00225 230 0.1768
TRT (B) 2 0.05360 0.02680 2741 0.0010
A*B 6 0.00587 9.778E04
TOTAL 1 0.06622
D14: Andyss of variance for diameter of Kaew scions on old Tla-Nak seedling

rootsocks a 120 DAG (Figure 13)
SOURCE DF SS MS F P
REP (A) 3 0.00170 5.667E- 038 0.7686
TRT (B) 2 0.07662 0.03831 2597 0.0011
A*B 6 0.00885 0.00148
TOTAL 1 008717
D15: Andyss of variance for diameter of Kaew scions on old Tlab-Nak seedling

rootsocks a 150 DAG (Figure 13)
SOURCE DF SS MS F P
REP (A) 3 3 916705 3.056E-05 002 0.9964
TRT (B) 2 0.09487 0.04743 2154 0.0009
A*B 6 001033 0.00172

TOTAL 11 0.10529




D16: Andyss of variance for Kaew scion length on old Tlab-Nak seedling rootstocks

a 60 DAG (Fgure 14)
SOURCE DF SS MS F P
REP (A) 3 457465 152483 0.14 09335
TRT (B) 2 187.205 93.6024 843 0.0250
A*B 6 555163 11.1034
TOTAL 1 247.2%
D17: Andyssof variance for Kaew scion length on old Tlab-Nak seedling rootstocks

a 90 DAG (Fgure 14)
SOURCE DF S MS F P
REP (A) 3 333671 11.1224 333 0.0954
TRT (B) 2 133.802 69.4009 2108 0.0019
A*B 6 19.7518 3.20196
TOTAL 11 191.921
D18: Andysds of variance for Kaew scion length on old Tlab-Nak seedling rootstocks

a 120 DAG (Fgure 14)
SOURCE DF SS MS F P
REP (A) 3 36.3685 121228 058 0.6512
TRT (B) 2 611431 305.715 1455 0.0050
A*B 6 126.096 21.0161
TOTAL 11 773.895
D19: Andysis of variance for Kaew scion length on old Tlab-Nak seedling rootstocks

a 150 DAG (Figure 14)
SOURCE DF SS MS F P
REP (A) 3 22.7655 7.58850 032 08134
TRT (B) 2 615.803 307.901 1285 0.0068
A*B 6 143.79%5 23.9659
TOTAL 11 782.364
D20: Andysis of variance for number of leaves of Kaew scions on old TlaaNak

seedling rootstocks a 60 DAG (Figure 15)
SOURCE DF SS MS F P
REP (A) 3 159569 053190 055 0.6686
TRT (B) 2 354573 17.7286 1840 0.0049
A*B 6 4.81673 0.96335
TOTAL 11 41.8697




D21: Anayss of variance for number of leaves of Kaew scionson old TlalxNak
seedling rootstocks at 90 DAG (Figure 15)

SOURCE DF SS MS F P
REP (A) 3 12,8368 4.29561 172 0.2620
TRT (B) 2 310597 155298 6.21 0.0345
A*B 6 14.999%5 249992
TOTAL 11 589460
D22: Andlyss of variance for number of leaves of Kaew scions on old TlaaNak

seadling rootstocks & 120 DAG (Fgure 15)
SOURCE DF SS MS F P
REP (A) 3 137098 45693 041 0.7532
TRT (B) 2 95,1509 475754 4.25 0.0709
A*B 6 67.2106 11.2018
TOTAL 1 176071
D23: Andlyssof variance for number of leaves of Kaew scions on old Tla>Nak

seedling rootstocks a 150 DAG (Figure 15)
SOURCE DF SS MS F P
REP (A) 3 90.3559 30.1186 5.96 00312
TRT (B) 2 206458 14.8229 294 0.1291
A*B 6 30.2972 5.04953
TOTAL 1 150.299
D24: Andysis of variance for percentage of surviva of Kaew scions on young Tlab

Nak seedling rootstocks a 20 DAG (Table 22)
SOURCE DF S MS F P
REP (A) 2 128969 644.845 247 0.1261
TRT (B) 6 3B3r.11 597.851 229 0.1043
A*B 12 312907 260.756
TOTAL 20 8005.87
D25: Andysis of variance for percentage of surviva of Kaew scions on young Tlab-

Nak seedling rootstocks a 60 DAG (Table 22)
SOURCE DF SS MS F P
REP (A) 2 546,525 273.262 173 0.2267
TRT (B) 414855 691.425 437 0.0200

6
A*B 12 158136 158136
TOTAL 20 627643



D26: Andysis of variancefor duration of firg flushing of Kaew scions on young Tla
Nak seedling rootstocks (Table 23)

SOURCE DF S MS F P
REP (A) 2 174482 872411 0.02 0.9819
TRT (B) 5 4656.66 931.333 1.95 01720
A*B 10 476802 476,802

TOTAL 17 W13

D27: Andysis of variance for rootstock diameter growth rate of young TlalxNak
seedling rootstocks a 60 DAG (Figure 16)

SOURCE DF S MS F P
REP (A) 2 493326 246.663 3.39 00753
TRT (B) 5 230491 478982 6.58 0.0059
A*B 10 728300 72.8300

TOTAL 17 361654

D28: Andysis of variance for rootstock diameter growth rate of young TlabxNak
seedling rootstocks at 90 DAG (Figure 16)

SOURCE DF S MS F P
REP (A) 2 1570977 785483 6.68 00143
TRT (B) 5 04644 649.283 553 00107
A*B 10 117510 117510

TOTAL 17 500251

D29: Andysis of variance for rootstock diameter growth rate of young TlalxNak
seadling rootstocks & 120 DAG (Fgure 16)

SOURCE DF S MS F P
REP (A) 2 357319 178659 6.83 00132
TRT (B) 5 500361 1018.72 392 00315
A*B 10 259826 250,826

TOTAL 17 11265.1

D30: Andysis of variance for rootstock diameter growth rate of young Tla>Nak
seadling rootstocks & 150 DAG (Fgure 16)

SOURCE DF SS MS F P
REP (A) 2 4947.23 247362 6.40 0.0162
TRT (B) 5 679597 135919 352 0.0429
A*B 10 386296 386.296

TOTAL 17 15606.2




D31: Andyss of variance for growth rate of the grafted union diameter of the young
TlabNak seedling rootsocks a 60 DAG (Figure 17)

SOURCE DF SS MS F P

REP (A) 2 221208 1106.04 200 0.1856

TRT (B) 5 2865.61 573121 104 044677

A*B 10 552250 552.250

TOTAL 17 10600.2

D32: Andyss of variance for growth rate of the grafted union diameter of the young
Tlab-Nak seedling rootstocks a 90 DAG (Figure 17)

SOURCE DF SS MS F P

REP (A) 2 5695.69 2847.85 243 0.1330

TRT (B) 5 540347 1080.69 0.92 05052

A*B 10 117180 1171.80

TOTAL 17 22817.2

D33: Andysis of variance for growth rate of the grafted union diameter of the young
Tlab-Nak seedling rootstocks a 120 DAG (Figure 17)

SOURCE DF SS MS F P

REP (A) 2 676649 338324 246 0.1356

TRT (B) 5 4647.63 929536 0.67 0.6522

A*B 10 137759 137759

TOTAL 17 25190.1

D34: Andyss of variance for growth rate of the grafted union diameter of the young
Tlab-Nak seedling rootstocks a 150 DAG (Figure 17)

SOURCE DF SS MS F P

REP (A) 2 842863 4214.32 264 0.1203

TRT (B) 5 6415.44 1283.09 0.80 05726

A*B 10 15984.3 159843

TOTAL 17 308284

D35: Andlyss of variance for diameter of Kaew scions on young TlalyNak seedling
rootstocks a 20 DAG (Figure 18)

SOURCE DF SS MS F P

REP (A) 2 002238 0.01119 442 0.0460

TRT (B) 5 0.02801 0.00578 2.28 0.1331

A*B 10 002278 0.00253

TOTAL 17 0.07406




D36: Anayss of variance for diameter of Kaew scions on young TlalNak seedling

rootstocks a 60 DAG (Figure 18)
SOURCE DF SS MS F P
REP (A) 2 0.01829 0.00915 3.75 0.0655
TRT (B) 5 001022 0.00204 0.84 0.5551
A*B 10 0.0219% 0.00244
TOTAL 17 0.05047
D37: Andyssof variance for diameter of Kaew scions on young TlabxNak seedling
rootstocks a 90 DAG (Figure 18)
SOURCE DF SS MS F P
REP (A) 2 002080 0.01040 3.69 0.0674
TRT (B) 5 001112 0.00222 0.79 05825
A*B 10 002533 0.00281
TOTAL 17 005725
D38: Andyssof variance for diameter of Kaew scions on young TlalyNak seedling
rootstocks a 120 DAG (Fgure 18)
SOURCE DF SS MS F P
REP (A) 2 001490 0.00745 213 01747
TRT (B) 5 0.00201 5.813E-04 0.17 0.9688
A*B 10 0.03145 0.00349
TOTAL 17 004926
D39: Andyssof variance for diameter of Kaew scions on young TlalyNak seedling
rootstocks at 150 DAG (Hgure 18)
SOURCE DF SS MS F P
REP (A) 2 0.04248 002124 1.89 0.2065
TRT (B) 5 0.02936 0.00587 0.52 0.7544
A*B 10 010118 001124
TOTAL 17 017302
D40: Andyss of variance for of Kaew scion length on young Tlab-Nak seedling
rootstocks a 20 DAG (Fgure 19)
SOURCE DF SS MS F P
REP (A) 2 286319 14.3160 250 0.1367
TRT (B) 5 479648 9.5929%6 168 0.2357
A*B 10 514905 572117

TOTAL 17 128.087




D41: Andyss of variance for of Kaew scion length on young Tlab-Nak seedling

rootstocks a 60 DAG (Figure 19)
SOURCE DF SS MS F P
REP (A) 2 247672 123836 0.08 09211
TRT (B) 5 30.1280 6.02561 040 0.8350
A*B 10 134453 14.9392
TOTAL 17 167.058
D42: Andysis of variance for o Kaew scion length on young Tlab-Nak seedling

rootstocks a 90 DAG (Figure 19)
SOURCE DF SS MS F P
REP (A) 2 8.86360 443180 0.29 0.7581
TRT (B) 5 8.86360 9.55880 0.62 0.6914
A*B 10 130622 155135
TOTAL 17 196.279
DA43: Andysis of variance for of Kaew scion length on young Tlab-Nak seedling

rootstocks a 120 DAG (Figure 19)
SOURCE DF SS MS F P
REP (A) 2 30.7600 15.3800 048 06334
TRT (B) 5 60.92% 121859 0.38 0.8499
A*B 10 288.023 32.0025
TOTAL 17 3M9.712
D44: Andyss of variance for of Kaew scion length on young Tlab-Nak seedling

rootstocks a 150 DAG (Figure 19)
SOURCE DF S MS F P
REP (A) 2 244011 12.2005 0.60 0.5693
TRT (B) 5 66.0071 132014 0.65 0.6696
A*B 10 182941 20.3263
TOTAL 17 273350
D45: Andysis of variance for number of leaves of Kaew scions on young Tlab-Nak

seedling rootstocks @ 20 DAG (Figure 20)
SOURCE DF SS MS F P
REP (A) 2 215812 10.7906 1.00 04053
TRT (B) 5 93.3746 18.6749 173 0.2235
A*B 10 97.1088 10.7899

TOTAL 17 212.065



D46: Andyss of variance for number of leaves of Kaew scions on young Tlab-Nak

seedling rootstocks a 60 DAG (Figure 20)

SOURCE DF SS MS F P
REP (A) 2 16.0447 8.02233 049 0.6302
TRT (B) 5 534881 10.6976 0.65 0.6703
A*B 10 148469 16.4966
TOTAL 17 218002
D47. Andysis of variance for number of leaves of Kaew scions on young Tlab-Nak

seedling rootstocks a 90 DAG (Figure 20)
SOURCE DF S MS F P
REP (A) 2 40.2889 20.1445 121 0.3413
TRT (B) 5 76.8998 153800 093 0.5062
A*B 10 149.287 165875
TOTAL 17 266476
D48: Andysis of variance for number of leaves of Kaew scions on young Tlab-Nak

seadling rootstocks a 120 DAG (Fgure 20)
SOURCE DF SS MS F P
REP (A) 2 120568 60.2839 1.86 0.2105
TRT (B) 5 70.7266 14.1453 044 0.8125
A*B 10 291401 323779
TOTAL 17 482.695
D49: Andysis of variance for number of leaves of Kaew stions on young Tlab-Nak

seadling rootstocks & 150 DAG (Figure 20)
SOURCE DF SS MS F P
REP (A) 2 44,9427 24714 118 0.3505
TRT (B) 5 755100 151020 0.79 0.5804
A*B 10 171288 19.0320

TOTAL 17 291741
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