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Abstract

The objectives of Project on Production situation and developing of ‘Thong Dee’ pummelo cultivars
production of farmers in Amphoe Ban Thaen, Chaiyaphum Province were (1) to find the production situation
of “‘Thong Dee’ pummelo cultivars of Baan Nong Paklord Farmer group, (2) to find the supporting factors that
enhanced the good quality of “Thong Dee’ pummelo cultivars of Baan Nong Paklord Farmer group, and (3) to
develop the production potential of ‘Thong Dee’ pummelo cultivars of Baan Nong Paklord Farmer group. The

project contract no. RDG5020018 was conducted for 21 months during February 2007 to November 2008.

Six topics with 8 appropriate experiments were conducted under the project. The topics were (1)
the specific production technology that enhanced the good quality and thin peel of ‘Thong Dee’ pummelo
cultivars of Baan Nong Paklord Farmer, (2) study on physical and chemical property of soil, mineral nutrition
in leaf and total nonstructural carbohydrate content in leaf with monthly analysis on soil and leaf, study on
growth of pummel under different growing system and irrigation method, (4) study on good skin color
management with fruit bagging, (5) study on the appropriate harvesting index, and (6) study on plant canopy
management with plant growing from different scion propagation method and with different method of

pruning.

Study on the specific production technology that enhanced the good quality and thin peel of ‘Thong
Dee’ pummelo cultivars of Baan Nong Paklord Farmer found that most farmers had over than 5 years of
experience in growing pummelo. They grew around 5-10 rai in bedding system with 6x6 meter spacing. The
farmers controlled flowering by induced the water stress in November then re-watering in December. After
flower bloom in January, the farmers sprayed plant growth regulators, increase water amount, foliar fertilizer
application and 15-15-15 and/or 46-0-0 chemical fertilizer. The fruits were ready to harvest in August. During
growing season, 15-15-15 and/or 13-13-21 chemical fertilizer were broadcasted. Organic fertilizer was applied
more than one time a year. Pesticides were regularly applied but about 1 month before harvest they ceased.
Pummelo fruits were sold to middle men or the collectors, exporting company, retailers and sold at the farm

or at the road side.

Soil fertility, disease infected scion, expensive production input factors (chemical fertilizer,
pesticides, labour cost, fuels), flower and preharvest fruit drop, attack of insect pest cause the defect on fruit
skin, misshape fruit, unable to set the price, shortage of production knowledge from government officers, lack

of marketing suggestion and production input support were the major problems of the farmers.

Cost of production mainly fall in agricultural chemical which chemical fertilizers were the highest

cost followed by pesticides.

The relationships among physical and chemical soil property, mineral nutrients in leaf, total
nonstructural carbohydrate content in ‘Thong Dee’ pummelo cultivar were studied in 4 orchards which are
different management in fertilizer application, cultural practices and canopy management. The information
could develop to the standard value for leaf analysis of pummelo grown in northeast area for the appropriate

management in mineral nutrition of ‘Thong Dee’ pummelo cultivar. It was noted that the farmer used the



chemical fertilizer heavily. In the early period of growing season, they applied N P and K fertilizer. The
farmers applied N fertilizer after bloom, and high K ratio fertilizer was applied before harvest. The
concentration of N in leaf at the time of harvest effected on fruit weight in the following season. At the 5th
months of newly shoot, the plant showed the deficient in Calcium and Zinc which effected on fruit weight

accumulation.

“Thong Dee’ pummelo cultivar plants in bedding system grow better than those in flat system. This

may be due to the different in soil moisture and higher nitrate content in the bedding system.

Springler irrigation decreased the EC in upper and lower level of soil as well as the content of
potassium, calcium and exchangeable magnesium. However, there was no significant different in certain
mineral nutrition content in leaf and growth. The farmers’ conventional method of irrigation consumed the

higher cost of labour.

Pummelo fruit bagging in paper bag and blue polyethylene bag had more green color than those in
clear white polyethylene bag and no bagging. The fruit in paper bag tend to have lowest in TA content and

highest ratio of TSS/TA. Anyway, there was no significant different in fruit size and another quality criteria.

The flower of ‘Thong Dee’ cultivar pummelo at Amphoe Baan Thaen bloomed in January. Young
fruit rapidly dropped during 1-3 months after setting caused fruit set percentage at harvest about 25-38. The
fruits were ready to harvest during mid-July to August or about 200 days after fruit set. The fruits grow and
develop in Simple Sigmoid curve which rapidly grew during the first 75-160 days after setting. The green

color gradually changed from dark green to yellowish green when the fruit was older.

The 5-year old pummelo plants from grafting grow better than those from layerage. Anyway,
certain mineral nutrition content, total nonstructural carbohydrate content in leaf and fruit quality was not

different.

One week after pruning, percentage of light intensity at the edge of plant canopy was not different
among 4 methods of pruning. However, open center method of pruning permitted more light intensity
percentage than another method of pruning while farmers’ method permitted lowest at the center of plant
canopy. The pruning method do not effect on certain mineral nutrition content, total nonstructural

carbohydrate content in leaf and fruit quality.

The supporting factors that enhanced the good quality of ‘Thong Dee’ pummelo cultivars of Baan
Nong Paklord Farmer group were the exchange knowledge of production technology among the farmers
especially agricultural chemical and fertilizer application, own of water reservoir and convenient in irrigation,
good method of pruning, the understanding in agricultural chemical application which caused the excess cost
of production, the conventional application of chemical fertilizer which caused on imbalance of mineral

nutrient and yield.
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§9§@ 10,000.0 N/l @ﬁwq@ 80.0 e/l 1ade 2,520.00 Wa/dl

4. ﬁgnﬁﬁswdanmma%aﬁmu 2 6.9
laitfin 400 wa/l 1 50.0
NN 400 KA/l 1 50.0

989 500.0 W/ @‘iwqm 400 W8/l 188y 450.0 e/l
Nagnanananlazansasns (@evldinnnin 1 daey)

1. meldusanmsude
laitAin 20 vn/wa 10 66.7
NN 20 VIN/HA 5 33.3
g9gA 28.00 LM/MA dNgA 15.00 LIN/NA LaAY 20.50 LM/HA

2.nslinamawnais
laiifin 14 v1n/wa 7 36.8
NN 14 VIN/NR 12 63.2
g9gA 20.00 L/HA 1gA 6.00 LN/HA 1a&Y 13.70 UIN/Ma

3.21YUANAALDY
laiifin 15 v1n/wua 6 42.9
1NN1 15 UIN/HA 8 57.1
§9@ 35.00 LIN/N §NgA 4.00 LIN/NA 1a3Y 19.40 LIN/HA

4.ﬁgnﬁ'ﬁwsiaﬂu'ma§aﬁmu
laiifin 10 v1n/wa 1 50.0
11NN31 10 UN/HA 1 50.0

g9gA 15.00 LN/MA dNg@ 10.00 LIN/NA LaRY 1250 LN/MA
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A137199 12 YWIAKNALAZTIITNANANEATNTI LN talull 2550

was LdWIaU 3701 (LIN/HA)
(#2) naa UIEN 218109
1 17 12-15 18 - 20 30-35
2 16 10 9 25
3 14 8 6 15-20
4 13 1-4 - Taiifin 4

@159 13 Jymaug lumnlgndula

Tawau 9lunsdgndale U Souaz

(@av'lennnin 1 deey) (n=29)

kg ]
1. dyninwnuazanInan

ﬁuﬁﬂgn%mmmw 3 10.3
ﬁuﬁﬂgnvl,mﬁmwa 5 17.2
auLﬁawqmmw 6 20.7
A3 4 13.8
2. Ty nenng
ﬁdﬁuﬁjﬁmuwa 8 27.6
qmmwﬁaﬁuq‘@‘iw 5 17.2
Aig ”uﬁjdisﬂﬂmﬁau 12 414
ﬁaﬁuﬁf’tajuﬁum 2 6.9
3. fymrilauazasiad
HIGHERGRIINN 23 79.3
ﬂmﬂﬁqmmwe‘im?awqmmw 4 13.8
RLANTIAUNS 20 69.0
m‘smﬁqmmwﬁw/lﬁauﬂmmw 2 6.9
foaduazasiniidaoy 1 3.4

4. Tgwnilavanisuandn 9
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ifyan 9lwnsilgndale I Jouay
(@av'ldunnin 1 deey) (n=29)
P AUARHIILA BN AN TN EA S 6 20.7
PIAIUIIN Y 14 48.3
PIAUARWULIIG 8 27.6
AN TINBIIAUN 7 24.1
W wTIWAI AU 9 31.0

¥ v
5. ﬂiyﬁ']ﬂ']%ﬂ'ﬁilﬂﬂ']i

Tsagula 7 24.1
JND 2 6.9
LLZJENFT@IE 16 55.2

6. Ty IAMNNHANAR

dloduTadn 8 27.6

wiendulafdmil Awa ldane 19 65.5

naduladauden (Ha31i9) 12 27.6

sulsanlisaen / sudenlisdnaus liassanudasms 4 13.8
2890819

pwnanasulallldunagu 8 276

wmﬂugtﬁaamﬂﬁuawm: 4 13.8

v
7. ﬁzymmummmm

LaigunsninuaaNanae laiad 13 44.8
WaAARNA1INATIAN 8 27.6
a o > 1A a A o A&

InsnadSImNsnaaNazIUTe 3 10.3
U WITOINIVUE? 3 10.3
w'a@i”waﬂm@ 1 3.4

8. fywiawnsaoLaia

imsinausuties 11 37.9
v v ‘SI 1 OI

WRTNANN b asinLaNe 11 37.9

P1AA UL IUNITAANG 7 24.1
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ifyan 9lwnsilgndale I Jouay
(@av'ldunnin 1 deey) (n=29)
AU IEWTe 2 6.9
AN IERUFUUA U IHAS 6 20.7
msnaassy lidedion 2 6.9
9. Tymnau 9

ADNT 25 86.2
waiwﬁauﬁamqﬁmﬁm 25 86.2

A13719N 14 ﬁaga@iﬂ"ﬁaﬁﬂl%ﬂﬁiwﬁwﬁulaﬂuﬁ 12 15 FIUAUUIAT TANA Tz Liau ganaw 2550 fi9

KGR Inuwen 2551

18013 DRITSIT WAWLIN (VD)
1. 159N ui9alsa-Luad 9,620
vadly 5 97@ 1,700
DUNART (B1LUUAGY) 4 179 1,400
Tsuun 12 174 4,200
by 12 174 360
aatilas 10 NN 1,960
2. IR TNY 2,800
laluiaa 12 3913 1,890
RUIA 7 803 910
3. AL 5,220
ALan191 14 179 3,780
Ty srdan 4 179 720
\ala 4 9@ 720
4. AL ENEW 980
ANl AT 2 279 360
Way 3 803 420
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18113 W% T1WIBLI (UN)

BIGON 12730 200
5. gasluuionizdunisaanaan 2,400
guiaiiviogynes 4 19 1,000
Tu 4 974 1,400
6. fluiaiiuazylu 28,524
807 9-24-24 ANFIOT 8 NIzwaL 7,200
893 15-15-15 a9 N3z6Ng 9.5 NYZROL 9,600
a7 13-13-21 7 NITRDU 7,840
867 46-0-0 19 nn. 304
floinw 10 94 3,500
Yuaming 80
7. @119 399 10,150
AV TNT 3,150
damaafl (Lsa-uua) uazilamily 5,650
FaudIng 1,350
8. dnhawTamdsnaangh 3,035
9. @'l (ain) 4,525

39 (UN) 67,254
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AN31911 16 ANMUAMILUUTINVBIGH (soil bulk density) VasauuunluaIndula 4 a1

e} Bulk density (g/cm3)
sun il 1.27
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wanzanluludy (Citrus sinensis “Valencia’) $9m9ulag Mills waz Jones (1996) (A1319HWINT 11) WU
aidenesild Tassomlvg Senaglugisfimanzan udunedn a1 Boron Hehgsnindnfimunzanduagig
N Lm:LﬁaﬁnvlﬂL‘iﬁ?ﬂuLﬁUuﬁ'umﬂ%mmmqmmiﬁmmmu’lulué’u Farweulag Kallsen (2002) (AN719
HWINT 12) Wy m@;a'wnﬂuslué?ﬂa‘?'ﬁme:ﬂﬁmwﬁ@agflm:ﬁuﬁmm:au LL@imamqﬁm@iﬂﬂdﬁmﬁ
wianzal a1 lsiany mﬂ%mmmqmmﬂuluﬁmmxau‘ﬁﬁ'ﬂﬁ@LLazﬁuﬁ:maaﬁm mEnWLadeud
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d. U td‘ = ' o o v =
M1319N 18 mLa,aﬂﬂsmmnm@;mm‘smmylu’luauialmauﬂ IMNVFIUBLNBAINT

o N (%) P (%) K (%) Ca (%) Mg (%) Fe (ppm) Zn (ppm) B (ppm)
AUWIFAT
4 2.56 0.18 0.20 0.39 0.34 8.51 14.04 X
(r2a8)
GRRLEY 2.55 0.17 0.21 0.80 0.59 7.23 10.31 X
WOAANTY 2.62 0.20 0.26 0.71 0.64 21.43 7.16 X
WA 2.60 0.20 0.21 0.38 0.60 3.80 5.24 X
anINay 2.61 0.22 0.18 0.30 0.25 X 9.72 X
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an N (%) P (%) K (%) Ca (%) Mg (%) Fe (ppm) Zn (ppm) B (ppm)
qumﬁuﬁ‘ 2.53 0.21 0.13 0.18 0.10 X 12.23 X
Juweaw 2.55 0.19 0.25 0.23 0.14 X 14.48 X
LE % laildiAudrating
WHENIAY 2.54 0.18 0.24 0.42 0.66 X 12.39 X
ﬁqmﬂu 2.60 0.17 0.15 0.30 0.14 X 33.81 X
nINHYIAN 2.53 0.16 0.13 0.26 0.14 X 15.12 X
GEVRGEH 2.54 0.16 0.25 0.30 0.19 X 19.89 X
AU 2.51 0.16 X X X X X X
GBI (mﬁﬂ) 2.57 0.18 0.17 0.35 0.34 1.31 18.76 335.33
A8AY 2.47 0.16 0.27 0.49 0.82 6.13 12.48 343
wr]ﬂ%mﬂu 2.65 0.20 0.31 0.31 0.38 0.48 15.69 347
FUNAN 2.65 0.21 0.28 0.36 0.75 2.89 20.39 263
unIay 2.60 0.21 0.10 0.36 0.21 X 13.50 271
qumﬁuﬁ‘ 2.48 0.20 X 0.22 0.08 X 22.32 209
Jwaw 2.63 0.21 0.20 0.30 0.11 X 23.50 363
LENEY lildiAuaatng
WO N 2.60 0.17 0.23 0.38 0.79 5.01 18.13 297
ﬁqmﬂu 2.60 0.17 0.00 0.44 0.12 X 16.96 453
nINHIau 2.59 0.16 0.00 0.38 0.09 X 24.35 472
GG 2.53 0.17 0.29 0.24 0.04 X 20.26 X
W8 2.48 0.16 X X X X X X
SWIBa (1ady) 259 0.18 0.17 0.40 0.31 7.87 234 168.22
A81AY 2.57 0.17 0.27 0.;98 0.65 5.43 36.48 192
WOAANYH 2.58 0.19 0.32 0.49 0.77 5.18 24.00 161
WA 2.63 0.18 0.27 0.34 0.63 18.62 26.64 148
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an N (%) P (%) K (%) Ca (%) Mg (%) Fe (ppm) Zn (ppm) B (ppm)

yNINAN 2.60 0.23 0.06 0.28 0.08 X 12.83 123
Q;Jﬂ’]ﬁ%f 2.77 0.21 0.00 0.30 0.09 X 26.64 83
Jurau 2.56 0.19 0.22 0.23 0.05 X 25.21 148
LUE % lai'leiAuanadng

WA 2.60 0.18 0.29 0.38 0.71 2.24 18.89 143
ﬁqmﬂu 2.55 0.18 X 0.40 0.15 X 17.75 293
nInjiay 2.50 0.16 X 0.33 0.05 X 25.46 223
RIN1AW 2.60 0.16 0.30 0.24 X X 20.10 X
W8 2.59 0.17 X X X X X X
dndy (msﬂ) 2.59 0.19 0.22 0.26 0.34 1.54 5.25 X
GULRGEY 2.50 0.17 0.26 0.23 0.37 5.25 8.29 X
WOAANTY 2.55 0.18 0.30 0.34 0.63 7.10 8.70 X
WA 2.66 0.21 0.24 0.35 0.62 4.64 5.97 X
unIay 2.59 0.22 0.16 0.24 0.30 X 4.89 X
Qumﬁuﬁ 2.71 0.21 0.14 0.15 0.14 X 6.35 X
Jurau 2.63 0.20 0.29 0.19 0.15 X 9.78 X
RUTRI laildiAuarating

WHBENIAY 2.51 0.18 0.30 0.34 0.67 2.1 13.37 X
fguon 2.55 0.17 0.15 0.27 0.17 X 9.08 x
nINJHIaw 2.60 0.16 0.14 0.28 0.16 X 0.86 X
GEVRGEY 2.54 0.17 0.27 0.25 0.15 X 3.62 X
AU 2.71 0.17 X X X X X X

X ATz bl Lo
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Exch. Ca (ppm) 2,319.20 1,216.53  403.40 2,889.00 1,218.48  400.00
Exch. Mg (ppm) 305.00  196.89  106.20 274.00  172.25 99.60
Avai. Fe (ppm) 177.00 60.73 6.65 136.80 51.96 8.05
Exch. Mn (ppm) 36.30 19.24 6.00 34.62 20.66 1.1
Avai. B (ppm) 3.17 1.02 0.04 1.46 0.55 0.19
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Ca (%) 3.31 217 1.43
Mg (%) 0.46 0.28 0.22
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B (ppm) 22.76 13.50 5.79
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13199 24 Chemical properties of soil at 0-15 and 15-30 cm depth
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EC (mS/cm) 0.2 0.3 0.4 0.3
NH,” (ppm) 1-5 1-5 0-10 0-10
NO;, (ppm) 0 0 31-50 21-30
P (ppm) 10-12 1-3 10-12 10-12
K (ppm) 80-120 80-120 80-120 80-120
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Apr May Jun Jul Aug Sep
N (%) conventional 2.47 2.47 2.50 2.50 2.52 2.53
sprinkler 2.51 2.51 2.52 2.52 2.53 2.53
F-test ns ns ns ns ns ns
P (%) conventional 0.15 0.17 0.15 0.13 0.17
sprinkler 0.18 0.17 0.17 0.11 0.17
F-test ns ns ns ns ns
K (%) conventional 2.52 2.61 2.63 2.45 2.63 2.91
sprinkler 2.69 2.85 2.85 2.9 2.84 2.81
F-test ns ns ns ns ns ns
Ca (%) conventional 1.63 1.88 1.77 1.97 1.89 1.62
sprinkler 2.13 2.18 1.49 2.00 1.80 1.44
F-test * ns * ns ns ns
Mg (%) conventional 0.30 0.29 0.24 0.22 0.24 0.24
sprinkler 0.35 0.31 0.29 0.27 0.27 0.25
F-test ns ns ns ns ns ns
Fe (ppm) conventional 59.03 72.67 84.67 94.70 75.03 40.17
sprinkler 54.80 95.00 90.17 93.40 72.53 61.93
conventional ns ns ns ns ns ns
Zn (ppm) conventional 2413 22.67 25.27 20.63 21.83 27.63
sprinkler 23.17 43.27 20.70 23.43 24.27 23.77
F-test Ns ns ns ns ns ns
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