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Selection, development and multiplication of Kaew mango for rainfed upland ecosystem
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Participatory management of Kaew mango genetic diversity in upland ecoregion

oipte Tauman wond Buluacd Jofind anuiut uas U wem:

Tavatchai Radanachaless Phrek Gypmantasiri Rungthip Utumpan and Patama decha

Abstract

Management of crop genetic diversity traditionally is carried out by researchers
by studying and conserving ex sifu without participation of farmer community. As the

consequence the study provides few direct benefit to the community.,

The research on development and production of Kaew mango for upland
ecoregion for fresh consumption and processing, include studying and conserving
activities on crop genetic diversity through participation of researchers, farmers and food
processors. The researchers, based on local information, had selected and collected 52
promising Kaew mango clones from upland farmers distributed over 8 provinces of the
Upper North. The collected materials were planted and conserved in the experimental
station of Chiang Mai University and in the farmer plots at the Chom Tong Land Reform
Project, Chiang Mai Province. The original mother clones were monitored with the
owner-farmers at the sites. The Upper North Kaew Mango Farmers Network was set up
and was participated in evaluating the 52 progeny clones in the university experimental

station and at the Chom Tong Land Reform Project.

The 52 progeny clones showed morphological and isozyme diversities. The
desirable characteristics for fresh consumption and processing as determined jointly by
farmers, food processors and researchers were present in the collected population.
Therefore the chance of success in developing Kaew mango suitable for fresh
consumption and processing, based on existing genetic resources, is expected to be
high. The final process of development and production of Kaew mango will be the

involvement of farmers in the network to participate in the clonal selection, on-farm
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testing, and multiplication of promising clones adapted in the upland ecoregion of the
Upper North.

The participatory management has showed to be effective in knowledge and
technology transfer between the experienced and less experienced farmers, particularly
when mango is integrated with forage leqgume crops and perennial trees as windbreak

for sustainable landuse.

Key words: genetic diversity, integrated farming systems, sustainable agriculture,

Kaew mango, upland ecoregion
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Genetics Diversity of Kaew Mango and Implication for breeding

Usun tap: virdy Tadnaa uas wony Guduacis

Patama Decha Tavatchai Radanachaless and Phrek Gypmantasiri

Abstract

The Kaew mango collected from the rainfed uplands of the Upper North had
shown high genetic diversity. Alf mother trees were propagated from seed, having wide
range of age from 7 to 62 years old. The samples of 52 promising mother trees were

collected based on information from farmers at the site.

The 52 mother trees were studied for morphological characters, and chemical
property of fruit quality. The study was able to classify the collected mother trees into 21
different groups. The isozyme characterization of 52 mother trees was also conducted
with three enzymes: acid phosphatase, esterase and peroxidase. The zymogram

patterns distinguished 29 different groups.

The desired characteristics of Kaew mango for processing and fresh market,
based on criteria formulated by farmers, factory processors and researchers, had
distributed over the 52 mother trees. This indicated that the chance of success for
improving Kaew mango for processing and fresh market was high, based on existing

genetic diversity in the studied samples,
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Developing mango based land use pattern to reduce risk in the

rainfed uplands

Fofing anuius sTrty Tadniaa uaswonid Buduasd

Rungthip Utumpan Tavatchai Radanachaless and Phrek Gypmantasiri

Abstract

Farming in the rainfed ecosystem is faced with high risk due to drought,
degradation of soil and water resources and climatic variation. Kaew mango is native
tree crop in the Upper North and thrives well in the semi-arid environment. Hence
integration of Kaew mango as main crop to reduce risk and intensify tand use is a
promising landuse alternative, The farmer participatory experimentation in the Chom
Tong Land Reform Project area had shown that the mango based integrated farming
system consisting of windbreak, legume cover crop and livestock was able to reduce
risk due to drought, degradation of soil and water resources and pest damage. The

system regenerated rural economy and sustained environmental quality.
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Systems research on Kaew mango for regenerating rural economy and rehabilitating

upland ecosystems

pirty Feumaa wond BuauazdS Jafiwg anaiuf uas s e

Tavatchai Radanachaless Phrek Gypmantasiri Rungthip Utumpan and Patama decha

Abstract

integration of Kaew mango with other crops or activities is one of the
sustainable land use patterns in the rainfed upland for stabilizing livelihoods of upland
farmers. The systems approach for regenerating rural economy and rehabilitating
upland ecosystem has viewed Kaew mango as multipurpose fruit tree, such as food
crop, income supplement or main economic fruit tree for the community. It is capable of
generating rural employment through developing processed products or commercial tree
propagation. In addition, it could be used to rehabilitate the degraded forest on the

uplands.

The research framework included site selection for collection of promising
germplasm, monitoring flowering and fruit bearing periods, yield evaluation and
assessment of fruit quality of good mother trees. The propagation of good mother tree
were done by grafting the scion on the one-year old stock of Talab Nak mango. The
selected progenies were planted for conservation and evaluation at the Cham Tong
Land Reform Project site, Amphur Doi Lor, Chiang Mai Province. The Upper North
Kaew mango growers network was also established to facilitate learning process and to

multiple promising clones in the future.

The collected samples of promising mother trees had shown genetic diversity
that was broad enocugh for developing Kaew mango for processing and fresh market.
The existing Kaew mango production system had varying degree of intensification. It
ranged from no external input system to intensive management for commercial
production. It was also observed that in some ecosystems, Kaew mango showed

delayed harvesting, thus creating marketing advantage and it became major economic
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fruit tree. The research project also designed alternative land use pattern whereby Kaew
mango was integrated with trees used for windbreak, soil improving and forage crops to
offer opportunity of incorporating livestock in the early stage when Kaew mango was still
not able to produce economic return. The future challenge for research on Kaesw mango
was also proposed. These include the methods for precision propagation of true-to-type
tree seedling, production of delayed harvest in Upper North and improvement of Kaew

mango for processing by making full use of existing genetic base.
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Variation in Isozyme Characteristics of Selected Clones of Mango cv. Kaew

Ugan LoD uaz TiwTY Sadmaa

Patama decha and Tavatchai Radanachaless

Abstract

52 selected Kaew mango clones from eight provinces of the Upper North were

studied in order to compare isozyme characteristics for the identification purpose.

Isozyme characteristics were studied by polyacrylamide gel eletrophoresis
technique. Enzyme from seven month-old leaves was extracted by Tris-buffer 0.1 M, pH
8.2. Twenty-two percent of gel concentration was suitable for acid phosphatase and
esterase, while 7.5 percent concentration was suitable for peroxidase. It was found that
the three isozyme systems: acid phosphatase, esterase and peroxidase separately
could identify 52 clones into 10, 4 and 15 groups respectively. Using the combination of
three isozyme system, the 52 clones could be grouped into 20 clones and other 8

groups.

Key words: mango cv. Kaew, electrophoresis, isozyme and identification
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Phenology of Kaew Mango in the Rainfed Upland Environment :

Flowering Flush and Fruit Set Behavior
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Abstracts

Phenology of flower and fruit require for researching and plan management
practice for increase yield and value of Kaew mango. The objective of this study is to
follow development of a phenology of flower and fruit of 52 clones 4-years old Kaew
mango on farmer’s area at rainfed upland of upper north. Collect data; number of shoot
and flower of each plant, date of first step of developing stage to the end of harvesting

period of 3 plants per clone: 156 plants between December 2000 and June 2001.

It was found that there are 100 shoot per plant and 79 develop to flowering
shoot and only 7 percent develop until harvesting time. There are 7 stages of
development of mango flower and fruit: 1) flower bud (Dec.-dan.) 2) 50% flowering
(Jan.-Feb.} 50% 3) fuli bloom (Jan.-Feb.) 4) peanut (Feb.-Mar.) 5) Bird egg (Mar.) 6)
hen egg (Mar.-April) 7) mature green {April-May) It takes 18, 3, 20, 15, 16 and 52 days,
respectively. From 50% flowering stage to harvesting takes 106 days (84-119 days).
MCC 54 (Lumpang) takes a shortest time, 84 days while MCC 14(Lampoon) takes a
longest time, 119 days. And SK 007 takes 105 days. Almost Kaew Mango clones are
medium maturity, which takes the times from 50% flower to harvesting stage 90-105

days.

Key words: Kaew mango, phenology, rainfed uplands, flowering, fruit set
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Myef 1. wavasn v wiar I TIlums GA; daanmouIYIENTUsINR

(L UpR Tl
Furunierivin (ﬂ%ﬂ) paza T RuTuIa GA, (ppm.)
NANNARD 1 2 = oV
(%)
0 50 100 15¢ 200 1] 50 100 150 200

mqnﬁmf‘{m () 1263 1307 1263 1273 1233 1280 1283 1273 1247 1263 ns 44
dmiinua (n3a) 2239 2376 2175 1968 2013 2132 2150 2321 2237 2243 ns 63
AMUBTING (L) 9.9 10.3 9.8 9.6 9.7 8.0 9.9 10.2 10.0 9.7 ns 3.6
AMUNTIHR (T.) 68 70 68 65 66 68 68 70 68 68 ns 24
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TSS (@eu3ng) 96 103 88 107 9.0 24 104 8.1 9.3 96 ns 9.6
TA (%) 039 041 041 038 045 D042 040 04D 039 038 ns 111

1 Mean within the same column followed by the same letters do not significantly differ at 5% level (P<< 0.05) by LSD

ns = nonsattistical difference at 5% level (P </ 0.05)
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7. WSurominiananiazanema (total soluble solids, TSS) uazUSaansaflninia

1@ (titratable acidity, TA)

vlnna;uﬂmaaa‘lﬂﬁmmLmﬂehaﬁ’u'ludﬂumm TSS sz TA (817199 2) maandad
il McDonald ef af (1997) TIHNWN MIWU GA;  AuKAINTWWINADUAKRIzlng
\WALWE (color break stage) lwinawfuifigiusainawdin  Spamwmelula

wansanuuan wldltans
1 L] L ] L 7
8. A8 (hue) ArrugIINaad (L) HazAN@NIUNRDIR (croma)

. : e E &
nanguneaadiiin hue, L ua: croma lTuandanuniginsaadfanuaziie
(71971 2) wrasliiFiuie GA; lusnmzpziimaindy lifinadisreaanisilfouulas
1938 luvne McDonald ef &/ (1997) T19WI1 GA; JLMUNNTZRaNILFAURAIWUIR

ﬁdm‘swwgn'lﬁ
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AT 2. hwsnwAayzIsLREA1AMNEIITaEF (L) 1aafianzalefilaiy GA, ANy

LU )
ATIATUT WY DY GA; (RIUADRIW) iwiinwEe (n3u) 1 L maaiiiouzaing

0 34.67 a 67.04 ab
50 35.71a 68.18 a
100 3413 ab 67.34 a
150 3024 ¢ 68.17 a
200 31.36 bc 65.35 b

F test * *

C.V. (%) 8.48 2.46

3199 3. efidudifianzaneniaiy GA; luiwruaTifiuandranu

Fnunsfivi GA; (ﬂ%\“]) wefifudiia
1 7436 b
2 75.96 a
F - test *
CV. (%) 1.81
asduanisnaang

TAUANULTUTUUDI GA, (0, 50, 100, 150 Uaz 200 FINFADET) nasdmauadal
mMTWET (1 uas 2 n59) NUNANEIILMETY 80 TUnAIAENLIY VLEJﬁNﬂﬂ'aﬂ’]‘iﬁﬂa’quﬁU
Ao mwe bminuauasuie wWefidudmsing enuuiwile Tss, TA useludm
Waanuazifla winisvin GA, adudu 50 daudedu Suwaliulduafi Tuwalngiu

P £ um e e A o
NIiNTHU GA, 2 A7 MlvTllafidudiiafiuin

LOAEI5D19D

‘E‘ifgeﬁ ANU3ETN. 2540. BNBWRTAY GAs, GAsy UAT GAg,+BA dammaiwifivlauas
amnwysnauzisuihaan lduaziau, Anadiwuidiganln medoe

A% ATEINHATNENT AN UNEATAMANT. NTINHY, 103 w.
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Promising clones of Kaew mango in the Upper North for preservation in brine

gawt i lsninwan 5inTy Sadteea waz wony duduazds

Abstract

The research was set up to study the promising clones of local Kaew mango in
the Upper North of Thailand for preservation in brine. Twenty-four selected local clones
from farmers’ fields in 7 provinces were chosen. The experiment was conducted during
May 1999 to December 2000 by preserving fully matured fruits with 16% brine and
0.5% calcium hydroxide in plastic bottles. All bottles were kept at room temperature at
the Department of Horticulture, Faculty of Agriculture, Chiang Mai University. The
completely randomized design with three replications (bottles) was carried out and each
of the bottle was filled up with three mango fruits. The chemical and physical properties
of preserved mangoes were analyzed simultaneously with the sensory evaluation at 6
and 12 months after preservation (MAP). The result showed that 16% brine could
preserve almost all mangoes after one year. It was also found that Kaew mango line
MCC 91 was the most promising one. Its fruit peel (exocarp) appeared in excellent
yellow green color as well as the pulp remained attractively light yellow color. This line
maintained not only the good flavor as fresh Kaew mango but also the crisp pulp
quality. The physical analysis also confirmed that the maximum fruit firmness values of
19.5 and of 11.5 kg!cm2 for 6 and 12 MAP respectively. Besides, the chemical analysis
of pulp revealed the concentration of 5.3% and 6.8% for total titratable acid (TTA) as

well as 13.5 and 13.4 “Brix for total soluble solid (TSS) at 6 and 12 MAP respectively.
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ATNA 1. AzuuuEAonpawzadni 24 aadu nalnaaslwindaidutu 16%
WU 6 USRS 12 1A%

LA RN I
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6 19a% 12 ifDU £y V2R

MCC 91 4,00 5.00 4.50
MCC 88 433 4.00 4.16
@n 007 3.00 4.00 3.50
MCC 93 2.67 4.00 3.33
MCC 85 3.67 3.00 3.33
MCC 45 2.67 3.67 3.17
MCC 54 3.33 3.00 3.16
MCC 50 3.00 3.00 3.00
MCC 15 3.00 3.00 3.00
MCC 63 2.67 3.00 2.83
MCC 25 3.00 2.67 2.83
MCC 83 3.33 2.33 2.83
MCC 65 3.33 2.00 2.66
MCC 94 2.00 3.00 2.50
MCC 89 2.67 2.33 2.50
MCC 14 3.00 2.00 2.50
MCC 5 1.67 13.00 2.33
MCC 47 2.67 2.00 2.33
MCC 75 1.33 2.67 2.00
MCC 51 2.00 2.00 2.00
MCC 13 2.00 2.00 2.00
MCC 77 2.00 2.00 2.00
MCC 87 2.00 2.00 2.00
MCC 64 2.00 1.33 1.66
LSD g0s 1.01 0.75

CV (%) 22.50 13.95
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1997 2. AsuunFiaradvziiiund 24 sweu nivnaasluinfattutn 16%
6 uaz 12 Lhau

w Flalbiblh
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MCC 88 4.67 4.00 4.33
MCC 91 4.00 4.00 4.00
MCC 25 3.67 3.33 3.50
MCC 87 4.00 3.00 3.50
MCC75 4.00 2.67 3.33
MCC 50 3.33 3.00 3.16
MCC 63 3.33 3.00 3.16
MGCC 15 3.33 2.67 3.00
MCC 65 3.00 3.00 3.00
MCC 47 3.00 3.00 3.00
MCC 5 3.33 2.00 2.66
MCC 85 3.33 2.00 2.66
MCC 54 3.00 2.00 2.50
MCC 83 2.67 2.33 2.50
MCC 51 3.00 2.00 2.50
MCC 14 3.00 2.00 2.50
MCC 13 2.67 2.33 2.50
MCC 94 2.67 2.00 2.33
MCC 77 2.00 2.67 2.33
MCC 89 2.00 2.33 2.16
@n 007 2.00 2.00 2.00
MCC 45 2.00 2.00 2.00
MCC 93 1.00 2.87 1.83
MCC 64 2.00 1.33 1.66
LSD 05 1.13 0.82

CV (%) 23.23 17.20
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MCC 91 5.00 4.00 4.50
MCC 88 4.00 5.00 4.50
MCC 15 4.00 4.00 4.00
MCC 25 5.00 3.00 4.00
MCC 50 3.67 4.00 3.84
MCC 75 3.33 4.00 3.67
MCC 45 4.00 3.00 3.50
MCC 89 3.67 2.67 3.17
MCC 54 4.00 2.33 3.17
MCC 14 4.00 2.33 3.17
MCC 47 3.33 3.00 3.17
MCC 94 3.00 3.00 3.00
MCC 63 2.67 3.33 3.00
MCC 85 3.00 3.00 3.00
MCC 65 2.33 3.67 3.00
MCC 93 2.67 3.00 2.84
MCC 5 4.00 1.67 2.84
MCC 77 3.67 2.00 2.84
MCC 83 2.67 2.67 2.67
MCC 87 3.00 1.67 2.34
fn 007 2.33 2.00 2.17
MCC 51 3.00 1.00 2.00
MCC 13 1.67 2.00 1.84
MCC 64 3.00 0.67 1.84
LSD g0s 1.56 0.75
CV (%) 28.15 13.95

WBING AZUUK 1 naufalnd, 2 TulnGuuzainy, 3 Unfuuzidedenunn, 4 Indu

yedAENtan, 5 InAUNEN1ITRLIU
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MINA 4. ATUBBAIANTALTEINZIILTY 24 RUd% vaInaswiiunRaduTe
16% W 6 LAz 12 Liak

ezt

AU S - -

6 LAY 12 1818 LARE
MCC 91 5.00 5.00 5.00
MCC 85 4.00 4.67 4.33
MCC 75 4.33 4.00 4.14
MCC 88 4.00 4.00 4.00
MCC 77 4.00 4.00 4.00
MCC 25 3.67 4.00 3.84
MCC 63 3.33 4.33 3.83
MCC 65 3.00 4.33 3.67
MCC 5 4.00 3.00 3.50
MCC 54 4.00 3.00 3.50
MCC 89 4.00 3.00 3.50
MCC 64 4.00 3.00 3.50
MCC 83 4.00 2.67 3.34
MCC 87 4.00 2.67 3.34
MCC 15 3.67 2.67 3.17
MCC 14 4.00 2.33 3.17
MCC 51 3.00 3.00 3.00
MCC 50 3.33 2.00 2.67
MCC 13 2.33 3.00 2.67
MCC 94 3.00 2.00 2.50
MCC 47 3.33 1.67 2.50
#n 007 2.00 2.00 2.00
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