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M3 T IMIATFNY Fenoxaprop-p-ethyl 1a& Lactofen

Tudanaesilgnnasing

Use of Fenoxaprop-p-ethyl and Lactofen in Soybean

Grown after Rice

WIve e Imed ¥

Pornchai Lueang-a-papong "

Abstract : Two field trials were conducted during December 1992 to May 1993 in farmer s field, Chiang Mai
Province. Herbicides were applied as postemergence to soybean grown after rice at 17 and 24 days after planting
with knapsack sprayer in the spray volume of 500 I/ha. Fenoxaprop-p-ethyl ((+)-2-[4[(6-chioro-2-benzoxazolyl-
oxy)jphenoxy]-propanoic acid) alone at 56.25 g(ai)/ha gave excellent control of annual grass weeds; Digitaria
adscendens, Eleusine indica, Echinochloa crus-galli, Dactyloctenium aegyptium when applied at 17 days after
planting. Use of fenoxaprop-p-ethy! for annual grass weed conftrol in soybean did not toxic to the crop and were able
to increase yield up to 13% compared to non treated plot. The selective-broadleaf herbicide lactofen((+)-2-ethoxy- .
1-methyl-2-oxyethyl-5-[2-chloro-4-(trifluormethyl)phenoxy]-2-nitrobenzoate) applied alone at the rate of 90-120
g(ai)/ha provided excellent control of annual broadleaf weeds; Physalis minima, Ageratum conyzoides, Eclipta alba,
Amaranthus spinosus. However, the application of lactofen caused phytotoxicity to soybean. The tank mixes of
lactofen and fenoxaprop-p-ethyl decreased the efficacy of fenoxaprop-p-ethyl in controlling annual grass weeds .

The use of fenoxaprop-p-ethyl mixed with Jactofen could not increased yield of soybean,

" w15 aasmuasmaad unyimedoeslni 50200
" Department of Agronomy, Faculty of Agriculture, Chiang Mai University Chiang Mai 50200, Thailand
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Table 1  Efficacy of herbicide on weed control in soybean (Experiment 1).

% Control

Herbicide Rate Apply TDAA 14DAA 21DAA 28DAA

glaiVrai G B G B G B G B
1.Fenoxaprop 9.0 17DAP 80 0 85 0 096 0 23 0
2.Lactofen 144 17DAP 0 98 0 88 0 98 0 82
8.Lactofen 19.2 17DAP O 98 0 28 0 98 0 08
4. Fenoxaprop + Lactofen 9.0 + 144 17DAP 58 06 80 §8 75 28 70 92
5.Fenoxaprop + Lactofen 9.0 +19.2 17DAP 55 97 82 98 70 89 60 28
6.Fluazifop + Fomesafen 24.0 + 40.0 17DAP 75 098 95 98 90 98 20 89
7.Fenoxaprop 9.0 24DAP 35 0 80 0 75 0 75 0
8.Lactofen 14.4 24DAP O 98 0 98 0 98 0 82
9.Lactofen 19.2 24DAP O 98 0 98 ] 98 0 08
10.Fenoxaprop + Lactofen 8.0 + 14.4 24DAP 45 98 70 88 60 98 55 92
11.Fenoxaprop + Lactofen 9.0 + 18.2 24DAP 45 08 80 08 50 89 50 28
12 Fluazifop + Fomesafen 24.0 + 40.0 24DAP 53 98 90 08 1 98 85 28

DAP= Days after plating

G= Grass weed

Table 2 Efficacy of herbicide on weed control in soybean (Experiment 2).

B= Broadleaf weed

DAA= Days after application

% Control

Herbicide Rate Apply 7DAA 14DAA 21DAA 28DAA

gl(ai)rai G B G B G B G B
1.Fenoxaprop 8.0 17DAP 386 0 83 0 95 0 20 0
2.Lactofen 144 17DAP O 98 0 98 0 28 098
3.Lactofen 19.2 17DAP 0 08 0 98 0 98 08
4.Fenoxaprop + Lactofen 9.0 + 14.4 17DAP B8O 98 70 88 50 98 25 98
5.Fenoxaprop + Lactofen 9.0 +10.2 17DAP 80 08 80 08 45 89 20 08
6.Fluazifop + Fomesafen 24.0 + 40.0 17DAP 85 08 07 08 90 98 90 89
7.Fenoxaprop 9.0 24DAP 33 0 85 0 80" 0 80 0
8.Lactofen 14.4 24DAP O 98 0 08 0 98 0 28
9.Lactofen 19.2 24DAP O 08 0 28 0 08 0 28
10.Fenoxaprop + Lactofen 8.0 + 14.4 24DAP 67 08 55 88 30 98 256 98
11.Fenoxaprop + Lactofen 9.0 + 190.2 24DAP 67 98 50 08 33 89 20 98
12.Fluazifop + Fomesafen 24.0 + 40,0 24DAP B8O 28 85 28 85 98 85 98

DAP= Days after plating

G= Grass weed

B= Broadleaf weed

DAA= Days after application
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Table 3 Effect of herbicide on weed dry weight at 30 days after application (Experiment 1).

Grass weed

Herbicide Rate Apply Broadleaf weed
glai)/ral g/0.25 m* % g/0.25 m* %
1.Fenoxaprop 9.0 17DAP 15664d 25 6.30 128
2.Lactofen 14.4 17DAP 6.40 ab 07 0 0
3.Lactofen 19.2 17DAP 6.30 a 101 0 0
4.Fenoxaprop + Lactofen 9.0 + 14.4  17DAP 4.78 abc 76 0 0
6.Fenoxaprop + Lactofen 9.0 + 19.2 17DAP 4.48 be 72 0 0
6.Fluazifop + Fomesafen 24.0 + 40.0 17DAP 0 d 0 0 0
7.Fenoxaprop 9.0 24DAP 1.10 d 18 7.34 149
8.Lactofen 14.4 24DAP 3.86 ¢ 62 0 0
9.Lactofen 19.2 24DAP 4.19 ¢ 87 0 0
10.Fenoxaprop + Lactofen9.0 + 14.4 24DAP 5.47 abce 88 0 0
11.Fenoxaprop + Lactofen9.0 + 18.2 24DAP 4.54 abc 78 0 0
12.Fluazifop + Fomesafen24.0 + 40.0 24DAP 0 d 0 0 0
18.Control(non treated) - - 6.22 ab (100) 4.94 (100)
C.V. 28.656 % 80.58 %

DAP= Days after application

% Compared with control (non treaied)

Table 4 Effect of herbicide on weed dry weight at 30 days after application (Experiment 2).

Herbicide Rate Apply Grass weed Broadleaf weed
g(ai)rai 2/0.25 m* % g/0.25 m" %
1.Fenoxaprop 9.0 17DAP 140 ¢ 8 5.68 240
2.Lactofen 144 17DAP 16.63 b 111 0 0
3.Lactofen 19.2 17DAP 26.14 a 148 0 0
4.Fenoxaprop + Lactofen 9.0 + 144  17DAP 8.07 od 47 0 0
5.Fenoxaprop + Lactofen 9.0 + 19.2 17DAP 1138 ¢ 65 0 0
6.Fluazifop + Fomesafen 24.0 + 40.0 17DAP 3.11 de 18 0 ]
7 Fenoxaprop 9.0 24DAP 1.27 ¢ 7 5.46 281
8.Lactofen 14.4 24DAP 1844 b 105 0 0
9.Lactofen 19.2 24DAP 21,05 ab 109 0 0
10.Fenoxaprop + Lactofen 9.0 + 14.4 24DAP 797 cd 44 0 0
11.Fenoxaprop + Lactofen 9.0 +19.2 24DAP 1051 ¢ 60 0 0
12.Fluazifop + Fomesafen 24.0 + 40.0 24DAP 151 ¢ ] 0 0
18.Control(non treated) - - 17.66 b (100) 2.36 (100)
C.V. 28.65 % 30.58 %

DAP= Days after application
% Compared with control (non treated)
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Table 5 Effect of herbicide on crop phytotoxicity (Experiment 1).

% Phytotoxicity

Herbicide Rate Apply TDAA 14DAA 21DAA 28DAA
g(ai)rai )

1.Fenoxaprop 9.0 17DAP 0 0 0 0
2.Lactofen 14.4 17DAP 33 25 15 10
3.Lactofen 19.2 17DAP 85 23 18 10
4 Fenoxaprop + Lactofen 9.0 + 14.4 17DAP 45 30 256 25
5.Fenoxaprop + Lactofen 9.0 +10.2 17DAP 48 35 25 26
8.Fluazifop + Fomesafen 24.0 + 40.0 17DAP 36 20 10 5
7.Fenoxaprop 9.0 24DAP 0 L] 0

8.Lactofen 14.4 24DAP 85 28 25 10
9.Lactofen 18.2 24DAP 38 30 28 10
10.Fenoxaprop + Lactofen 9.0 + 14.4 24DAP 50 45 40 23
11.Fenoxaprop + Lactofen 9.0 + 10.2 24DAP 55 45 45 25
12.Fluazifop + Fomesafen 24.0 + 40.0  24DAP 45 25 15 5

DAP= Days after plating DAA= Days after application

Table 8  Effect of herbicide on crop phytotoxicity (Experiment 2).

% Phytotoxicity

Herbicide Rate ~ Apply  TDAA 14DAA 21DAA 28DAA
g(ai)/rai

1.Fenoxaprop 9.0 17DAP 0 0 0 0
1.Fenoxaprop 9.0 17DAP 0 0 0 0
2.Lactofen 14.4 17DAP 30 18 13 13
8.Lactofen 19.2 17DAP 35 22 15 . 15
4.Fenoxaprop + Lactofen9.0 + 14.4  17DAP 40 33 32 25
5.Fenoxaprop + Lactofen9.0 +19.2  17DAP 40 36 33 30
6.Fluazifop + Fomesafen24.0 + 40.0 17DAP 30 20 13 5
7.Fenoxaprop 9.0 24DAP 0 0 0

8.Lactofen 144 24DAP 20 23 10 5
9.Lactofen 19.2 24DAP 22 23 15 156
10.Fenoxaprop + Lactofen9.0 + 14.4 24DAP 48 33 30 20
11.Fenoxaprop + Lactofen9.0 + 18.2  24DAP 47 33 S0 25
12.Fluazifop + Fomesafen24.0 + 40.0 24DAP 28 20 5 5

DAP= Days after plating DAA= Days after application
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Table 7 Effect of herbicide on yield of soybean (Experiment 1 and 2).

Herbicide Rate Apply Experiment 1 Experiment 2
g(ai)/rai glai)rai Fo g(ai)rai e
1.Fenoxaprop 9.0 17DAP 216,13 a 107 217.45 abe 117
2.Lactofen 14.4 17DAP 194.45 ab 06 180.81 abc 04
$.Lactofen 19.2 17DAP 211.19 ab 104 184.50 abe 08
4 .Fenoxaprop + Lactofen 9.0 + 14.4 17DAP 181.86 ab 20 169.91 be 88
5.Fenoxaprop + Lactofen 9.0 + 19.2 17DAP 197.00 ab 97 187.81 abc 97
6.Fluazifop + Fomesafen 24.0 + 40.0 17DAP 228.93 a 111 287.34 a 128
7.Fenoxaprop 9.0 24DAP 208.98 ab 108 197.56 ab 102
8.Lactofen 144 24DAP 194.78 ab 81 101.88 ¢ 84
9.Lactofen 19.2 24DAP 203.40 ab 100 1838.04 abc 85
10.Fenoxaprop + Lactofen9.0 + 14.4 24DAP 194.29 ab 96 1668.50 ¢ 86
11.Fenoxaprop + Lactofen9.0 + 19.2 24DAP 164904 b 81 184.10 abe 96
12.Fluazifop + Fomesafen24.0 + 40.0 24DAP 220.47 a 118 233.12 be 121
18.Control(non treated) - - 202.61 ab (100) 193.14 abc (100)
C.V. 14.73 % 14583 %

DAP= Days after plating
% Compared with control (non treated)
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WauNU Paraquat

Use of Alachlor Mixing with Paraquat for

Weed Control in Maize

Wit (HaeIeININIA ¥

/

Pornchai Lueang-a-papong '

Abstract : The experiment was conducted at Mae Hea Farm Research Station, Chiang Mai University. The study
was designed to determine the efficacy of alachlor (2-chloro-2',6-demethyl-N-(methoxymethyl)acetanilide) tank
mixed with paraquat (I.l'-dimethyl-4.4'bipyridinium dichloride) for controlling weed in maize (var. Suwan 1).
Herbicides were treated at 1 day after planting with the spray volume of S00 I/ha with knapsack sprayer. The land
had prepared 2 weeks before herbicide application. Some weeds were germinated before herbicides application. The
results showed that alachlor at the rates of more than 1.8 kg(ai)/ha gave excellent control of both annual grass weeds;
Digitaria adscendens and Eleusine indica and broadleaf weeds; Amaranthus spinosus, Ageratum conyzoides,
Euphorbia hirta, Phyllanthus niruri, Cloeme vicosa and Eclipta alba. - A tank mixed of paraquat with alachlor
provided more weed control efficacy than alachlor applied alone. The application ef alachlor alone or alachlor
mixing with paraquat had no phytotoxicity symptom in maize after treated. The use of alachlor alone at the rate of
1.2-2.4 kg(ai)/ha could increase yicld of maize up to 11-38 % compared with non-weeding plot. The combination of

alachlor and paraquat gave higher yield of maize up 1o 18-33%.

¥ pndy i ls auzinwasmaad i inedodvalmi Foalwi 50200
" Department of Agronomy, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand

110



NIMUNAT 18(2) © 110 - 116 (2640)

UNAAED © imImanesfiamilisowidios auzinyasmand uminodudoaln msnaasaitednm
Ysz@niammanunuiviyludinTna (Wug gasss 1) ¥oems Alachlor (2-chloro-2',6'-dimethyl-N-
(methoxymethyl)acetanilide) 1 Paraquat (1,1'-dimethyl-4,4' bipyridinium dichloride) TaoWuaTIndUUNBUIDN
mondnnmsUgndning 1 u Awduuuarninds (Knapsack sprayer) S5 (Spray volume) 80
ana/ls TdmssouduneugndnnTne 2 dlani Fedoumsrumsmiaioieldiisinnariaentunud
HAMINAABINYI 1319015 Alachior i) 9 'luémw‘iqm*h 288 m'umseonq'nis’/'ls'n:ﬁﬂszﬂnimﬂums
nquguiraialszinnluunuaafnd 18un wdhiunn (Digitaria adscendens) 1z HERNM (Eleusine indica)
uazlunhaldun AnTvumus (Amaranthus spinosus) M UUFAMUM (Ageratum conyzoides) ANV (Euphorbia
hirta) gn1Alyu (Phyllanthus niruri) FANIFUUR (Cloeme vicosa) uaz nzisla (Eclipta alba) 1&Adon ns1¥ms
paraquat HANAUNIT Alachlor ozmmmmuquivﬁﬂ&’é‘w‘s’u Weifonuuns1¥ans Alachlor 1B87 9
ot1a 15 mms 19815 Alachlor B8  wioneudums Paraquar liiiinai e Inaumeanmsidufivudedisle
Taofim319es Alachior (Ao 9 a5 192-384 niumsoengni/1s vzmunsofiunananyeada Tna'ld 21-38 %
Wouduanind lifimsiiaiaiy Tuvusimal¥as Alachlor HaufUMS  Paraquat :v‘!ﬂﬁﬂaniﬂqefu
18-33%

Indes words . Alachlor, Paraquat, Preemergence, Maize

M Jefvvazidaen mstleatudidalanisld
usanuay i ldlunaemw 1wy Tuiail
H33UMIIG 5IA1gD wiamamizilgn
AfidloRunnadnminy uAgnIMIIzlgn
Tuilagiiumslfussauauiidesidannue
Saldtinmslmaniimutuauing msiida

. ¥ -
Fenaigmiw 19w 54 Tnadu 1dud

'lumsﬂqn'ﬁ'wﬂwﬂﬂuﬁ'ﬂﬂué"z ¢l
z
i]q;mnsmmwmwwwmwwwunmn

Ql

mmummm"u ﬂqnﬁ'n'[wanﬂauﬁ'nni’n

ﬁnmmsmq;muimow1ﬂwa1ummsr1 99
= ™ M : . . "W
SudlumadlaToma i aN s uunaug sy

mnniwganatoyiia madgndTwaiill  Alachlor, Atrazine, Alachlor+atrazine 19U

mmsouaulgnlumalug inuasnsos
Ansanimiveeawantn Inaaaluduiud
waamssonan M iyiyvaroyiiasen
Fun dniumsldmshisaisimtounn
2U1UALUYY Alalchlor 94 TaiaunsnnIunY
Surwiaontunud 18 Sainfinnuindiudos
naufivasfidadefvdseinnndseeniyu
Papraquat #aitlumsiniifn ¥ lusiaio Seity
wuumdasen Taod liinaneduioniugy

111

tﬂums‘lﬁmudamaﬂ Faisz@nEnmns
punuSrRsRuanmeiy Sundams, 2519;
13\“\1 2528 ua¥ 25I8U, 2532) ms‘muu
fiyaszaamitodnyriims1dans Alalchlor
$2uiy Papraqaut luamwiiSyitwonuda
e iy 1davie inSottuvivaed1n Twa
o613



nmunuiynviudiainalnonsl¥as alachlor wauiy paraguat

gUnIniuazItnmaans

Mmsnaasslulamaassaoniiise’ls
Wier AuznASMERT wmAInoauFoa I
19912 Twa Wufgassu 1 Ugndaeszoxlgn 25
x 75 @uUAAT vuaulaey 3 x 6 1wAs
AMUNUNTNATDAUIVY Randomized Complete
Block Design 1 3 d1 n3udsi 1 lums
NAABAARIAINT 1 ArsidaiuitsR 1 ums
naaos 1Aun

4.
Alachlor ¥0IR) 2-chloro-2',6'-dimethyl-N-
(methoxymethyl)acetanilide
Fomsfh esniindndust Eclipso (48%)
4 a
Paraquat ¥0I1AY 1,1'-dimethyl-4,4" bipyridunium
dichloride
A - oA W 4
¥onisfh msnlindndus Eclipse-

paraquat (27.6%)

WUTSIAUMUATIITAN ) Mendams
dgntnIna 1 Ju Taolgdaiunuuazwonas
(Knapsagk sprayer) wiouf MUY Flat fan
Ui (Spray volume) 80 aas/ls dmiv
Tunlas Hand weeding Wuiimsiia iy
dwsey 2 afadt 15 way 30 Tu ndnlgn

mMovdamsnuesnil vainsuin
HANINARBIATT] 1. Uszdninmnisniunu
Jeny Taomsldazuuudiveion Aty
alefiFudnisaiuguawrdImsny 7, 14, 21
way 28 Ju 2. Swnadedy Tas uswou
SyRsuazFaimminuiadenui 025 Az,
MondInsnuasagl 30 3 3. anuduny
aodnIna Taons Iazuuudwaemaaiiy

112

nesiFudszauanuiiuiy nwomdanmanu 7,
14, 21, 28, 35, 42, 49 uaz 56 Ju
a.msnigay Tanazas nandnvesdnnIng
TaviannugavestnInaynszer 7 Su uaz
Auiivanananiioorgasudinua udanm
pansznoUVBINANAR

o ¢

HANIINAAdIIIATIVITM
d’do -~ &
111“0'1?“!1]6»1ﬂﬁﬂﬁﬁi)iﬂ”')ﬂmﬁﬂﬂﬂ

n“ L (. | 4 £

Avuntaiuldun SvArluunulednaginan
un,’hﬁuun (Digitaria adscendens) Maj'ﬁum
(Eleusine indica) YWy lun$awandin Tuvuu
(Amaranthus spmosus) auudsenum (Ageratum
conyzoides) mumwﬁn (Euphorbld hira)
Qﬂ‘lmu (Phyllanthus niruri) ﬂmﬂuun (Cleome

vicosa) 1A NN (Eclipta alba)

dsz@nEnmmmanauna iy Ny

InmTtuinlizd@nsninnmsniugu
FENENIWHAINITHUAISIAT HANITNAADY
uaaalumanei 1 m3ldas Alachlor Hi87 9
8011 192 nfuenseengnd/13 wwaInsonIUAL
Syitaasznn luunieimghuaz lundheeglu
szAvAluYe 14 Sunmoudimsnuasing
dammfuszé'umsmuquezmmmnﬁﬁu
a2ums1¥a13 Alachlor HauAUANT Paraquat
931 192 Lay 88.32 nfuaseengnd/li oz
ﬂ:wmnnmwmsmuqmvm'lé’auusmfmfm
14a15 Alachlor mm 9 mumummn'n
Tumswumaning 2 sianaudud as
Paraquat t:uqnn“lumsr’iwmﬁmvmeﬂﬁum



AMIWMANWNT 13(2) ¢ 110 - 116 (2540)

Table 1 Effect of alalchlor and paraquat on weed control level (%) in maize.

Herbicide Rate Grass weed Broadleaf weed
g(ai)/ral TDAA 14DAA 21DAA 28DAA TDAA 14DAA 21DAA 28DAA

1. Alachlor 102 86 90 76 70 85 88 838 80
2. Alachlor+Paraquat 102+88.32 25 06 85 78 95 99 88 80
8. Alachlor 288 20 98 80 82 88 23 80 83
4. Alachlor+Paraquat 288+88.32 95 08 08 96 06 99 96 90
6. Alachlor 384 03 05 20 85 90 04 93 85
6. Alachlor+Paraquat 884+88.32 28 88 25 096 00 09 96 238
7. Hand weeding - - - - . - - . .

8. Non weeding - - - - - - - - -

DAA = Days after application
% Control; 0= no control, 100= complete control
Grass weeds: Digitaria adscendens and Eleusine indica

Broadleafl weeds; Amaranthus spinosus, Ageratum conyzoides, Euphorbia hirta, Phyllunthus niruri, Cloeme vicosa and Eclipta alba.

Table 2 Effect of alachlor and paraquat on weed population and weed dry weight in maize at

30 days after application.

Herbicide Rate Grass weed Broadleaf weed
g(ai)/rai no./ Fo 2/0.25m" % noJ % gl/0.25m* %
0.25m* 0.26m"

1. Alachlor 192 6.8b 30.2 1.86b 10.1 7.6b 14.6 1.64bc 57.0
2. Alachlor+paraquat 192+88.32 68.5b 38.9 1.52b 7.9 8.3b 15.9 0.12¢ 4.4
8. Alachlor 288 4.0b 17.8 1.47b 7.8 7.0b 134 0.87¢ 18.7
4. Alachlor+paraquat 288+88.32 1.0b 4.4 2.26b 1.7 3.1b 6.0 0.18¢ 48
5. Alachlor 384 5.0b 22.2 4.73b 24.6 7.8b 14.6 1.86bc 80.0
6. Alachlor+araquat  384+88,32 2.5b 11.1 0.28b 1.5 5.1b 9.8 0.88bc 33.8
7. Hand weeding - - - - - - - - -
8. Non weeding - 22.5a (100) 19.27a (100) b62.1a {(100) 2.78a (100)

% Compared with control (non weeding)

Grass weeds: Digitarin adscendens and Eleusine indica

Broadleaf weeds, Amaranthus spinosus, Ageratum conyzoides, Euphorbia hirta, Phyllanthus niruri, Cloeme vicosa and Eclipta alba
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Table 8 Effect of alachlor and paraquat on phytotoxicity and yield of maize.

Herbicide Rate % Phytotoxicity Yield
glal)/rat 7-56DAA Kg/rai %

1. Alachlor 102 0 964 abc 1211
2. Alachlor+Paraquat 102488.32 0 1,035 ab 130.0
8. Alachlor 288 0 1,090 a 188.1
4. Alachlor+Paraquat 288+88.32 0 1,055 ab 182.5
5. Alachlor 384 0 1,059 ab 133.0
6. Alachlor+Paraquat 384+88.82 0 986 abe 1175
7. Hand weeding - 0 885 be 111.2
8. Non weeding . 0 796 ¢ (100)

DAA = Days after application
% Compared with control (non treated)

Table 4 Effect of alachlor and paraquat on crop height.

Herbicide Rate Crop height(cm)

g(ai)/rai 14DAA  21DAA  28DAA  35DAA  42DAA  46DAA  56DAA
1. Alachlor 192 7.4b 16.9a 29.8ab  52.6ab 101.7ab 160.2b 208.7a
2. Alachlor+Paraquat 192+88.32 7.9ab 17.3a 31.0a 56.2ab 100.5ab 171.9ab 215.4a
3. Alachlor 288 7.3b 16.4ab 27.8ab  48.2bc 97.5b 16f.8ab 211.1a
4. Alachlor+Paraquat 288+88.32 8.1ab 17.7a 32.5a 63.6a 128.4a 104.2a 219.8a
5. Alachlor 384 8.5b 14.7ab 25.8ab  50.labc  102.0ab 164.8ab 211.4a
8. Alachlor+Paraquat 384488.32 7.4b 16.8a 29.6ab  58.5ab 107.0ab 174.1ab 211.0a
7. Hand weeding - 9.7a 13.5ab 28.6ab  36.9cd 87.1b 151.7b 204.7a
8. Non weeding - 7.8b 13.4b 18.3b 80.2d 65.4c 98.0¢ 172.7b

DAA = Days after application
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Quality of Vaccuum Deastringent " Xichu" Persimmon

Ay youwingsa’ qwﬁ'nﬁ' vigyi ¥ uazinluy  Jsingm®
Danai Boonyakiat” Surasak Chanchumni” and Manoch Prakrut”

Abstract : "Xichu" persimmon which deastringenced by vaccuum condition and carbon dioxide showed
different quality. Appearance of vaccuum treated fruit was better than CO) treated fruit. Vaccuum treated fruit
showed higher fruit firmness and longer storage life than CO, treated fruit. Vaccuum treated fruit qualities decreased
during storage for 13 weeks at 4 degree celcius. Fruit firmness dramatically declined in week 11. The level of
titratable acidity tended to reduce over time. Total soluble solds decreased in first 4 weeks and remain at the same
level until the end of storage. Vitamin C content decreased gradually during 13 weeks storage. Acceptability of
comsumer was highest when stored vaccuum treated fruit for 10 weeks. Acceptability decreased when fruit was left

at room temperature more than 1 day,
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1/ madnisrou auzinsasmaad s imedodeslnl Sealui 50200

Department of Horticulture, Faculty of Agriculture, Chiang Mai Univessity, Chiang Mai 50200, Thailand
2/ yauslasaminana

Royal Project Foundation, Chaing Mai, Thailand

117



AuUMWYBIRANEIUE Xichu Adanushalasan mgayenma

A

WY (Diospyros kaki) Hunaliffiiimg
vgniulumamilofiunanmiuds Wugidgn
v liduiufininindssmaaisisady
Uszmrudu uazlussozndayaiis Insams-
wads 18 ihugen Idnfudunign 3
daungjihundurha Fuilods bignoziisara
fmnsefulszmudosrunisuitasnuha
ildonou (g3ums, 2534) WAUNUT Xichu
Wundudaindrnnnldniu fdnuuzea
ﬂ'au‘ﬁ'mmmﬂuwﬁ'mlm %A Pollination con-
stant HaeziigUinnavsuiuiumaoy
v1enfaorenudnuas dmaousuianlamaoy
dieRdmanesouq luieriwdanielud
waafmw 3w, 2536) msdFeilindy
fsarhafe unuiiy Asezmoi Idsadiums
UsznsuWuea (Phenolic compound)
%qﬁ%amﬁmiw Diospyrin waurhaliunuiiu
Wuesddsznoutlszanu 0.80-1.94 1lofidud
yoniminas aniind, 2525) lerumsiia
anuchaudamuiuaznlaon hleglugyily
azawh Fuilmdumorha (Yonemori, 1987)
muﬂnﬁué’mﬁui‘i&hunszmupnﬁﬁﬂmwdm

udasziiongmsiesimibedunimaunanu

uazdafiogmsifusnundunsdae (3w, 2536)
AuUMWYBIHAaNdUFIRISan A Tae3Tms
Aenatuvs Timdoum wu msdsannurha
Taoms1¥8msainesin Iinasi ni saalia
ammsmiannuehalaomaldvanesodesii i
nanduiindudanesadanny uazinidu
Tdaelu 2-3 Su waanmisdidanaiudia
@3ung, 2534) mamdannwrhalasizmssn
momamivoulason las i ifiannuia

118

YnAinmeaisine fe fimstivvemansedau
Auna monaannnmsmiannude uazduss
souiivernmodudihmadinely 12 Ju
(Monselise, 1986) mifaniurhalagisnms
vssyaluganaradnmeldan mgyyinis
thiasmsiianudanuy v dalszuda
naun zasesmieranay 18 luann
gananaAndaussyiemstdannurha ua
g3 iszndaussau

Tunsanindail iinguszasdimonnm
AUNNNINLNINLAZIAT ABDAVUNIIVONTY
o3 TnARanFLRUE Xichu Fsumsiia
anurha Tavanmgoyanie

gunsaiezIEms

ar W ¢ o
HANAUNUE  Xichu 91nguUdNmW)
. .A - -~
Tasamsvaaing luszozanuundaiidmans
o d‘ o ’
80 Wosigua 1huner lunowduudrtavuda
ol - - -\ . a M ; e
ndawminododealniluiuisiu  daden
. . :‘
wanvvualndfoany waziidnuausd i
v v
winluka MsAnuInsiiansnaasIseniu
3 MINARDI

msnaneait 1 WumsAnumandy S
mimidannudiaTasitnisareg 4 3ms
wsudouiumandud hikumsiianrha
fio '

FBmsh 1 dwanduyssgganaaan
Nylon-LLDPE dailniumu 80 lunseu vuia
18 x 28 . $117u 4 wa udni hillahngauas
mianmwnslugawanadniduggygnalag
m?m Vacuum Packaging Machine with Cham-



MININUAT 13(2) | 117 - 126 (2540)

ber MOD. LAPACK 900 S iida9aniwandyly
Musnuiigungil 4 esrsaiFoa

M5 2 ussquandvasluganaadn
HDPE Y119 76 x 120 . udigaemanioly

ponvunuaudItudauMamsvou lanen lod
Wlsugalidnuuznouduiind R e lmhnga v

atimdasondy B luanmussoinmiaveanis.
vou'laoenladuiu 48 $2Tus Snimdumn
yssyedsiianmgngme udrdaiuing
Tuenmgavigil 4 sarmwaioa

35mIn 8 Ao Mdannudiaves

o A o -
wanduTasdshn 2 uiu 48 ¥2Tue udsrva
ussgaena Inda ladundmudonaedn pve
udaRuinuiiguvigil 4 ssmaiFud

38msn 4 (Tudiasiiwduuuiy
S ludesiitiguugll 4 sssniaidoa um
- &« o s W =4 s
5 Yu ndnaihnmiannurhafsmamivou-
1aoenleduiu 48 ¥2Tue
HAWALINYNITTMS ‘lﬁ*fnm'mneﬂau
qmmwnnﬁﬂmmﬂunm 7 dland ataas 12
wa (@unaiiu 4 919 a2 3 wa)

MITUNNNANIINARBA

Yiuunsailamsnid ﬁuﬁfewiuéa
YenlAenudamiuihuduidng wumunm
50 N3y i]ununu'lwavmuﬂs'mnum 100
Goaans unhiitldin 20 Taddas lamsn
fumsazawlmdonleasonladidudu 01 N
aFluensdudouiudvuy ufinlFins

119

vouladun laason laan 1dudrdinaumSu
nsah lamsnldningns

- o
Usuunsah lamsn'ld =

76 X normality of NaOH x equi.wt. of acid x titer

wt. of sample used.

mnamweadanazanild ; dwandusuou
' v 0
3 wa winududng udatlusauiu vhes
arawi ldunseadnihasazaridiums
- ~

nIpIuIoaaIuulS¥uveuning Hand
refractometer I1A28 UM SINuvBTsiazane
»

i ldidluesmuing

Pinadmiiu & ©  dwanauiiuou 3 wWa
mﬁuﬁ‘lué’mé‘nq Faiminu 50 n¥u i@Auens
azawnsaensan 0.4 wedidud asll 100
fiaaans lusawiuu 30 Sundl udSahms
azawii 141 10 faddas YsulSumsdaonsa
ponwian 0.4 nedidud iy 100 Haddns
udr9aiwrlaasnAy Indophenol dye 0.04
alofifud sunseiauRadsumiu udaiuiln
V310 Indophenol dye 7119 fuasmTana
IMiuFNngAI |

USuainiiug =
- -~ - - ﬂﬂ.
Haaniuvedinfiudi laminld x 100
IMINYDIRIDEN (NFN)

muniuie  Iafvesnnuiuiionany 3
9@ Ao Fudana narara LavAENYDIHa
Tau1491nT09 Metek Hunter Spring 41418 10 nA.
Fnuuzan 191ty Cone shape T4 7.5 x 5.5
adas



AUMMYOINENFUNUE Xichu ﬁﬁ\i’mnud\ﬂmumwgqqmm

MINUANUNIINAABY 2NUHUNITNARDA
uuui]wusw'luquauum @ x 7) Taolns
MsNanua 4 3Emsuazszoznan g lums
4 o L4

NUSnE 7 dlav ﬂmawauaunmmnﬁau
ﬁmmwnnaﬂm'n ﬁﬂmm\., 1 afa afeay 12
wa Sl 4 91 $1a¢ 3 Ha

minaaeaft 2 iunsAmnfenuininyes
nandudamdaniudin Tavis 1gggne
adnduinuifiquugd 4 ssmnraiFoa
ieduinu1dum 4 dlani Sah wawdy
12 Wwa weiguugies (lszinm 28
saruraiFoa) Wuna 2, 4 waz 6 Ju udiia
m1wtfom]mmwummnuuumawaumnu
snmmmwaouqmgmmmnq Fat ae
o0 9 dUat uAaznialdwandy 12 wa

MIVUNNHANINAABI IDLABINUAUNIT
nAana N 1

MINIMHUMINATBI INLHUNTNAADAIDY
ﬂnnunu"luqufmum (3 x 11) Tauiiiinis
navua 3 355 uay 61muﬂsmﬁmawau
MIATINADUAUMN 11 ¥y nfear 12 Wa
Fauwaily 4 91 d1az 3 wa

mmmaaean 3 umsAnutInIseausy

-~ 4 ar
voafus Inanandudafmidanincha Taons 14

goyonmea udauiuinun iigungid 4 eemn-
= L4 - o
warFoa w10 ddad udWaiesnin
»

a“ = o ‘ a
naseumMsvanTuvewLs Inanfus nilouinm
kel
W 30 U vasnnuIRihmageunng 2

Flary sunsy 10 dla misnaasaild

Yy a A J - o

HU3 1M 10 AU mlﬂuﬂunqummnunamms
»

NARADY TAUIARZLIUUNTOBUSUAIN

S5AMM fB ¥aUNIN
4R3UNU fAD You
-~

3 ATUUN fio RY9
2aziuu fe liyeu
fazuuuy Ae Tdweuwn
0 ATHYY fio  livewnsvu ()

NanN1INAcGe

MInaasan 1

HaNAUT s IunIsAITanudaTag
an e udauiusnufigungi 4 oen-
TR ﬁa’numvmuuan?{'l:itﬂﬁuuuﬂa«au
itenariy 4 da uadiefiuineminu 9
dat ﬂawaunquuuammmmm1fun
vinaiiled o Widenanduildnyus e uay
NUATNIMMIIMUIY daumsmiandure
Tamn'hmwmwou'lﬂaan'lemuﬁ'amusnm
1uﬁquq;qpmﬂuuuawnm.mﬂmmsmm
molunaieifuinum 6 da daums
ﬁnﬁmmvhﬂhumshmwwuau'laasn lem
ummusnqumnqu 5 parngaF Ay
uawamuuﬂmanw,wﬁmmﬂﬁummwuan
mmsﬁ'mzinﬁzimua"\':ut?auq diomuTng
wususunuaanmns minludlanii 6
rhumstﬁui"nmwawﬁu'li'v“;qquﬁ 4 0IMN-
wawuamu 5 u udrvaiheenndiia
anrhaniu iefusnuni 4 flaninandy
wiiniazuaan M3 $imie

120



NIANEAT 18(2)

117 - 126 (2540)

Table 1  Effect of deastringent methods on quality of “ Xichu” persimmon.
Deastringent methods Firmness Soluble solids Vitamin C pH Titratable acidity
(kg) (" Brix) (mg/100 g) (%)
Vaccuum + 65 'C 5.27 a 17.76 a 80.56 a 538 a 0.20 a
CO, + Vaccuum +5 c 5.08 a 15138 b 25.18 b 5.49 ab 011b
CO_+5 ‘c 390 b 15.56 b 25.19 b 526 ¢ 0.12b
5 °C +CO, 2.85 ¢ 1590 b 22.19 b 5.47b 0.15 ab

A < o
WofnutinuaImmMImenInuazial
vpawanaunmIannudialasiinianieg
nalsingi1 wanduimiannudia 1aods
ﬁmmmmué’umumum 4 parvaIFod
fUSnaveudefiazmnild  amuniuie
a -
pH  USuuniai lamsn lduazianiiudgani
« 4 é ' -« -~
nandulunguduq fe idy 17.76 °uing
527 nn. 538 0.20 nlesIFus uaz 30.55 un/
[ o o - ot = g
100 N5y MuAY (@150 1) TImshlgie
miveulanenladsdanruravoswanduy
Tﬂu‘lumowmnums’l'ﬁqqmmmﬁﬂﬁuawau
A
finnuumimiledinidimsou wanduiiu

wa Lt S inunsai lansn 1ddr Ao ogTua
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dmtfumnsanlamsn  ‘1duaz  pH
szfulssenImsiiuinm (msen 2)

Table 2  Effect of storage time at 4 “C on quality of “Xichu" persimmon.

Storage time Firmness Soluble solids Vitamin C pH Titratable acidity
(week) (kg) (" Brix) (mg/100 g) (%)
0 4.02 ab 10.49 a 39.03 a 5.51 ab 0.20 ab
1 5.17 a 1814 b 22.98 od 5.51 ab 010 ¢
2 5.090 a 15.34 cd 2718 b 5.55 ab 0.22 a
3 526 a 15.87 bed . 25.28 be 5.23 ¢ 0.12 be
4 4.14 ab 16.40 be 26.22 be 5.28 ¢ 0.12 be
L] 3.51 be 15.15 cd 22.88 cd 5440 0.18 be
8 267 ¢ 1471 d 24.11 be 5.53 ab 0.13 be
7 274 ¢ 14.79 d 19074 558 a 0.13 be
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Table 8  Effect of duration on shelf after diastringence on quality of “Xichu” persimmon.
Duration on shelf | Firmness Soluble solids Vitamin C pH Titratable acidity
(day) (kg) (" Brix) (mg/100 g) (%)
2 3.67 a 16.87 a 1818 a b.44 a 0.15 b
4 3.58 a 15.60 a 16.30 b 5.31a 017 a
8 8.27a 15.62 a 18.76 b 5.01 b 017 a
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Table 4 Effect of storage time at 4°C on quality of “Xichu” persimmon.

Storage time Firmness  Soluble solids Vitamin C pH Titratable acidity

(week) (kg) (" Brix) {mg/100 g) (%)
0 5.10 a 19.52 a 30.42 a 5.50 a 0.20 a
4 3.99 ab 15.49 be 23.44 b 5.49 ab 0.15 cde
5 $.70 be 15.81 b 22.30 b 5.45 ab 0.14 de
6 3.68 be 15.66 b 11.38 d 5.82 abc 018 ¢
7 3.65 be 14.80 d 6.23 ¢ 5.32 abc 013 e
8 $.10 bed 14.98 cd 6.72 ¢ 5.25 abed 0.19 ab
9 3.28 bed 1557 b 16.88 ¢ 5.18 bed 0.18 abe
10 3.47 bed 15.18 bed 16.88 ¢ 5.05 cd - 0.16 bede
1 275 d 15.31 bed 16.36 ¢ 494 d 0.19 ab
12 3.18 cd 15.49 be 15.58 ¢ 5.21 abed 0.18 abe
18 2914 15,50 be 13.34 cd 5.07 cd 0.17 abed

nInAasai 3
o g o 9 -
waannnusnumanay 118 1 dou
A4 . £ ] 1Y o o W om
diovieenuinneuduud ATy Fuiuh
Usinghnzunuumssoniumiify 3.1 ¥eoy
o ’ ‘ e ﬂ. -~
Tuszaumos nailoninunne HAngungiivos |
u JFundyhiveusundvudind Tavil
. a 4
AZUUUNSUDNTUINADIAGY 0.5 1Az 0.2 11D
nandvey lugauaziivennnguudImud iy
A - o
wioa A lvussnimmlng 3 uaz 4 Ju Aziuu
a o J L .
A1T0BNTVYBIHANAUFITI0g TugagyIne
A' ; - '
wuuiihi 42 uaz 3.7 muddu uanzIIuNS
voufuveIwanduMineanvIngdinaey

@ ey - 4 d o = «
1usznvn'luuaum IUDIAUINEIUIU 6 dav

o ay 2 &
aznuumssausuvesdus Tnavuduiiu 4.4
a4 Y - - w e A g4 W
woduiTnaduiui  uaieinuiau 141y
auvgivewanduney lugeeziiazuuums
voufumiiy 4.5 4.2 uaz 32 Tuiui 1, 2
war 3 muday Taowandussdumszgn
iy Tavualudui 4 fgungives

123

e Wersurdananduiioguongs
quInA msveniusraaailuszningns
nandv 13 luaninusseinmalndin 4.4
Tudud 1§l 3.5 naz 1.8 Tududi 2 uoz 3
MUAIAL HAZHANAUITHUATAINMTI MUY
muluduit4 oy Snunld 8 dlat Az
mssoniuvesdus Inadenanduiniionn
ndeadunaring fluguugiifes uaz 2
'Tu'luqmtymmné’qmagj‘lus:ﬁuﬁvau ue
Tuduh 3 nzuuumsveniuIzanaundomo
2.6 éaagj Tuszdviilivovdaneq
muwawaunaquon qm.,uuumwamu
vzaRaNan 3.1 Tuuii 2 umms‘nmqmnnu
Yios wawduvanuasz@e I ludud 4 dleify
Fmn 1A 10 Fand aruuumsseniuiny
49 41 25 uaz 2.5 dmTuranduiing i
gungielugegygn- MM 0, 1, 2uaz 3
Tumudiy nanduianuasde T luiud 4
@154 5)



ANIMYBIHANEUWNHE Xichu i'ﬁﬁammdm'iauuquqqmm

Table 5 Effect of storage time on acceptability of consumer in vaccuum deastringent “Xichu”

persimmon.
Storage time Acceptability (Point)
" (week) Duration on shelf at room temperature (day)
0 1 2 8 4
inbag inair| inbag inair | inbag inair in bag in air
4 3.1 0.5 0.2 1.7 0.7 4.2 03 3.7 0
4.4 4.5 4.4 4.2 3.6 3.2 1.8 overripe overripe
4.6 4.4 4.3 4.0 8.1 2.6 1.7 overripe overripe
10 4.9 4.1 4.7 2.5 3.0 2.5 2.8 overripe overripe
5 = like very much 2 = dishke

4 = like
3 = moderately like

3913 0IHANINARDY

VINHANINADBIN 1 WU Hawdy
i’imﬁ'nﬂ'nudm'(au?ﬁqqapnm udanuine
iiguugii 5 DY aIFud Sanuiuile
gand135mstuq Fanuuuiiiovoa
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Tanuniviieanasdnlszine 2 nn. wandy
STMUATNINNSS 1ML AMUIIuTToveq
nandufiaanazduius funisifadnyuz
sniweaile Tasiileszidousindnaiiiu
Fowarla Fafnsuianolunanarsawenn
aanq’ﬁﬁi Kawada (1982) 51891u11il930
mnmnf]mmwuowawauwuqu fin
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umaiHanduegludn Mg INARReAN3
duinniinnuniuiiogeniwandunnitns
Buq v g1z uHgInInanInAnlas

1 = dislike very much

(0 = unacceptable (astringence)

'usmmmﬁxﬁni‘fumﬂumvu:ussQﬁhuaﬁms
BOUMIAIVBIHANAY HAzdIT NN IGNS
IUFNUIAIY (Ben-Aric and Zutkhi, 1992) Wright
and Kader (1996) 3169771 A2 MINUILBYDA
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praiTua wazmuaniaa senlUsinmira
(Grant, 1992)

youdatazaeir Idvoawandy Fairda
nqmdm'ian%%‘qmmwmﬁqqniﬁ‘ims3u°l
dnztﬁmmmwﬁuﬁqnzhwzmudm’ u‘émﬁu
snnThiund 1ideu Tumsnaasnisiinuh
Nawﬁmvmudmmu'lu 1.5 10w mshnandy
nquumudmmmmquouq memi‘lummq
nm“lﬁ' UsmamveadeitazarnirIdgands
Fm3duq mawanuthamasinunuiiutugl

124



MANINENI 13(2) | 117 - 126 (2540)

avaeih ailnansznudemsiasivoaud
flazaoild (Win, 2536) Fwandunguil
i@ nunhngudunieeiinavewds
fiarmoh 14gandafanm minmsmaaeaii 1 uaz
2 U9 azﬂ'lé’awawauwuq Xichu finorha
udailUTinaveandeiazmniridyszinu
15°13 nef

b .

INKHANITNAADINYLI UTuImves
IaiuFvowmandudeidannudialaed’
U IMAFNIIEMItug uazideifuinm
mu#uqu‘luaqumnqﬁ 5 DaRATY
nioguungiiesiaiu Yuuveddmiudg
aAaTEMINMENUIN  msgdeiaiiug
p1vzinAnInMsgneend lad Tnoion Tand 1w
mosonFiaaswiuaslsynoufuea uay
wu'leiuoaneiin ueda sendina Fevwi
fenssuiutuidenanssuumsdousnmues
\%a (Mapson, 1970) misiinanduegly
anmgmanmedshiioondimualningogin 1y
nsvuaunseandiadminaln1d Saites
951108 aHAY09n1INARDIH 18 Wright and
Kader (1997) wud1 YSuimvosimiuglu
wanduuiygarauidoiiusoumm 7 fu
wazmsinuinmnuanmussomandseyin
YimadimiuFaaauinluanmdaulag
UITOIMA

nnnanImAaeai 3 uaasldidiun

- w 4 o -
sanAvesnanduziluivenivveayiInn
a ad a - <
nawninuine Ihuudszunm 1 @eunsa
nazmsnanandy B luanmguungiige suiiuy
inumwanaunisannudia laoisgoygina

125

IRifve 1-2 Tuinfu Fafunsnedmi
ﬂawaumn:')N'muaqumnqumﬂs W
4 parAusAIFUA suoumamsmaom 1
finsanesiuhanuniude dusludeida
DIYNMI MU WY INANA VI ARAIDEIININ
Tudilaniii 6 nana Wi wandudaiinunm
A anAtazaNso HafuTnyu
Uszana 6§ uAthinsakansnaanai
2 p1vezna1 1@ mandviidisanauda
Tasanmgyanmeemsniuioun 1dszinu
8 ot Faluanmanuilueis msfuinm
Fam I inanduimirouueenlUds 68
Flanitvei Ieunsoudilyninaningim
and 1iteanIniisaunaanauimiiuiylu
gama'ld

feanssulsema

AIvuvovounuyas IASINITHAIN
J - ‘ -
Faawuayuavlszuouneniside uay
aygnalfldeatulumsinuinumandy

1PNA1591999

Viu ued. 2536 gilonsgnldnavanunm
fidy s wiin. neamuNEAsAige. 85w,

wiind Tadiansega. 2525, misviaawda
Tunandudoufe co, unznminfuine.
IneniiwusSagn Tn. ninedoinuasmand,
nIMNA. 47 u.

qiund fladngia. 2534, enensdaoulikava
MU MASNRYEIN AUZINYATIAAT

umiInemaodoslud. wih 119-130.



AUNNYBIHEWTUWHE Xichu ﬁm&pmnlmlmumnqqqmm

Ben- Arie, R. and Y. Zutkhi. 1992. Extending the
storage life of Fuyu persimmon by modified-
atmosphere packaging. HortSci. 27(7):811-813.

Grant, T. M., E. A. Macrae and R.J. Redgwell. 1992.
Effect of chilling injury on physicochemical prop-
erties of persimmon cell walls. Phytochemistry.
31(11):3739-3744.

Kawada, K. 1982. Use of polymeric films to extend

postharvest life and improve marketability of fruits _

and vegetables-Unipack : Individual wrapped stor-

age of tomatoes, oriental persimmon and grape-

fruit, p. 87-99. Im : D.G. Richardson and M.,
Meheriuk (eds).Controlled atmospheres for stor-
age and transport of perishable agricultural com-
modities. Sym. 1, corvallis, Ore. Timber Press,

Oregon.

Mapson, L.W. 1970. Vitamins in Fruits. In A.C.
Hulme (ed). The Biochemistry of Fruits and Their
Products. Academic press. New York. 369-984,

Monselise, S. P. 1986. CRC Handbook of Fruit Set
and Development. CRC press Inc., Boca
Raton. Florida. P.355-370. -~ "~

Wright, K. P. and A. A. Kader. 1997. Effect of slicing
and controlled-atmosphere storage on the

ascorbate content and quality of strawberries and
10:39-48.

Yonemori, K. and J. Matsushima. 1987. Morphologi-

persimmons. Postharvest Bio. Tech.

cal characteristics of tannin cells in Japanese per-
simmon fruit. J. Amer. Soc. Hort. Sci. 112(5):812-
817.

126



e

o JRI §]
et
plaipF
14

,‘4'}
(f';

1

NMITIVIINUAZANHINSIIYURINYANANIZIRIV 1WA

Collection and Development Studies

of Certain Curcuma spp.
wIUM F3zAnd ¥ uaz eART nIizuavy v

Abstract @ Nine Curcuma spp. are collected from their local habitat ; 2 species from Nakhon Rachasima

Province , Kra-Geaw-Tha-Ang (Curcuma sessilis Gage) and Kra-Geaw-Soong-Nem (Curcuma sp.) ; 4 from Chaiya
Phum Province , Kra-Geaw-Bua-Chai-Ya-Phum (C. alismatifolia Gagnep.), Kha-Min-Chan (C. domestica Valeton),
Bua-Chan (Curcuma sp.) and Thep-Rum-Leuk (C. parviflora Wall.) and 3 from Mae Hong Son Province, Kra-
Geaw-Som (C. roscoecana Wall.) , Kra-Geaw-Daeng (Curcuma sp.) and Kha-Min-Oi (C. zedoaria Roscoe). One
species is bought from Chatuchak Market , Bua-Go-Main (Curcuma sp.). It is found that they are different in size
and shape of flower and pseudostem .

The cytological study shows that the chromosome numbers lie between 24-63. Three species from this study
are reported for the first time i.e. Kra-Geaw-Daeng 2n = 42 , Kra-Geaw-Tha-Ang 2n = 56 and Kra-Geaw-Soong-
Nern 2n = 56 . The study on esterase and peroxidase isozymes through the electrophoresis technique shows different

isozyme pattern and esterase isozyme pattern can be used for identification among those Curcuma species .

UNAALD : n3rrusmiuiRyananizdus $1ou 9 ¥iia nndudufenndmiaunsnein 2 ¥iia 1éus
N3UIMNIBN (Curcuma sessilis Gage) UATNTHIOIGUTY (Curcuma sp) nnFandadugil 4 vila 1Aun
N32R012%00i (C. alismatifolia Gagnep.) ¥y (C. domestica Valeton) T (Curcuma sp.) MAZIMWIIAN
(C. parviflora Wall) 9 nfandaustgesany 3 ¥iia 1Aun niz8edw (C roscoeana Wall.) N5£139241A3 (Curcuma
$p.) uazviudon (C. zedoaria Roscoe) uazéannﬂmnﬁnmwnaim 1 whiane T Inuy (Curcuma sp.)
wuhivananszdeaia 10 yiinfiinnn  uandieiuly viom uas sUsndnNuzYeRen LazdIAu

Y mn s ausnyasmead uminedodoalny Svalni 50200

Department of Horticulture, Faculty of Agniculture, Chiong Mai University, Chiang Mai 50200, Thailand
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Table 1  Characteristics of 10 Curcuma species collected from northern and northeastern
provinces of Thailand.
Scientific name Thai name Habitat Plant Leaf- Leaf- Growth period
(Province) height size ratio
(em.) (cm.)

1. C. sessilis Gage Kra-Geaw- Nakhon 0345 9x45 1:5 April - November
Tha-Ang Rachasima

2. Curcuma sp. Kra-Geaw- Nakhon 10045 10x50 1:5 April - November
Soong-Nern Rachasima

8. C. alismatifolia Kra-Geaw- Chaiya Phum 4945 4x24 1:6 April - November

Gagnep. Bua-Chai-Ya-

Phum

4. C. domestica Kha-Min-Chan  Chaiya Phum 11045 15x60 1:4 May - December

Valeton

5. Curcuma sp. Bua-Chan Chaiya Phum 10045 20x50 1:25 May - December

8. C. parviflora Wall, Thep-Rum- Chaiya Phum 4845 5x15 1:8 May - December
Leuk

7. C. roscoeana Wall. Kra-Geaw- Mae Hong Son 70+5 16x35 1:238 May - December
som :

8. Curcuma sp. Kra-Geaw- Mae Hong Son 100+5 15x680 1.4 May - December
Daeng

9. C. zedoaria Roscoe Kha-Min-Oi Mae Hong Son 115+5 20x70 2:85 May - December

10. Curcuma sp. Bua-Go-Main 49+5 12x28 1:23 May - December
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Table 2

and northeastern provinces of Thailand.
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The details of the inflorescence of 10 Curcuma species collected from northern

Scientific name Lower / upper Flower and Inflorescence  Stalk Bract - No. series Flowering
bract color lip color size length no. of bract period
(em.) (em.)
1. C. sessilis Gage  green / white tip red / 8x22 15+20 2812 7+1 May -August
dark red yellow
2. Curcuma sp. green / white red / 10x28 18420 2842 6+1 &‘ily -August
tip dark pink yellow
8. C. alismatifolia  green / pink- white / 6x14 54+2 1342 541 June- September
Gagnep. dark purple purple )
4. C. domestica green / white white / 12x22 1542 4042 = 841 July - September
Valeton yellow
5. Curcuma sp. pink-dark purple white / 10x38 55+2 4842 1541  August - October
yellow
8. C. parviflora green [ white white / 4.5x7.5 3042 35+2 B+l July - October
Wall, purple
7. C. roscoeana orange / orange yellow / 12x24 50+2 4042 941 August - October
Wall. yellow
8. Curcuma sp. red / red red / yellow  8x10 6+2 8542 641 July - October
9. C. zedoaria green / white white / 8x17 5842 3042 741 July - September
Roscoe yellow
10. Curcuma sp. red-brown-green / white / 3.5x9 45+2 1942 641 June - September
white-dark red purple ' ’
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§1urusa lue Pretreat Taumm Para-
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athuida oflusae 68 $2Tus fiquugiives
mmhmuIﬂs'(u'(elwaqnmw'nmawun
BinuRA 24-63 g murfm’lumsnn 3
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Table 3 The optimum period of the pretreatment solution (para-dichlorobenzene,

saturated) and the chromosome number of 10 Curcuma species.

Scientific name Thal name Pretreatment Chromosome number Mode
(hour) (number of cells studied are in brackets)

1. C sessilis Gage Kra-Geaw-Tha-Ang 6 54(1),55(2),56( 7) 56

2. Curcuma sp. Kra-Geaw-Soong-Nern 8 54(1),55(1),56(8) 56

8. C. alismatifolia  Kra-Geaw-Bua- 32(10) 32
Gagnep. Chai-Ya-Phum

4. C. domestica Kha-Min-Chan 7 61(1),62(2),63(7) 63
Valeton

5, Curcuma sp. Bua-Chan 40(1),41(2),42(7) 42

6. C. parviflora Thep-Rum-Leuk 8 32 (10) 2
Wall.

7. C. roscoeana Kra-Geaw-Som 8 40(1),41(2),42(7) 42
Wall.

8. Curcuma sp. Kra-Geaw-Daeng 7 41(2),42(8) 42

9. C. zedoaria Kha-Min-0i 40(1),41(2),42(7) 42
Roscoe .

10. Curcuma sp. Bua-Go-Main 8 24 (10) 24

msAannmMdwunuglagdsddninlida
o -
msanurguuuy e Talaun sy
¥
NIZIUINT 10 WHANINaIuvedlusou law
Anu191n 1o Tl Esterase 11a¥ Peroxidase 910
ATMUL 91U LAZVUIAYDANY (519N 4)

AUAUNITAINITIAADUNTUNNS (RF)
\J - A d’
IMIAUSZOENIINISIAADUNUBINDUNIIAY
“ Py
FTULMIINITINADUAYDINDUT Bromophenol
»
blue WUIINSLIVOING 10 ¥UA UNITUAAIODN
voiloTalasidanind 1 uaz 2 mudwu
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Table 4 Rf value of the esterase and peroxidase isozyme pattern of 10 Curcuma species.

Type

Esterase

Peroxidase

Rf

Band size (mm.)

Rf

Band size (mm.)

1. C. roscoeana Wall.
(Kra-Geaw-Som)

2. Curcuma sp.
(Kra-Geaw-Daeng)

8. C. zedoaria Roscoe
(Kha-Min-Oi)

4. C. domestica Valeton
(Kha-Min-Chan)

6. Curcuma sp.
(Bua-Chan)

8. C. sessilis Gage
(Kra-Geaw-
Tha-Ang)

7. Curcuma sp.

(Kra-Geaw-
Soong-Nern)

8. C. alismatifolia Gagnep.
(Kra-Geaw-Bua-
Chal-Ya-Phum)

9. Curcuma sp.
(Bua-Go-Main)

10. C. parviflora Wall,

(Thep-Rum-Leuk)

0.29, 0.82, 0.49,
0.52, 0.55, 0,6
0.48, 0.47, 0.51

0.8, 0.39, 0.47,
0.54

0.4, 0.48, 0.51,
0.538

0.85, 0.45, 0.53

0.87, 0.41, 0.486,
0.568

0.34, 0.42

0.58, 0.63

0.37, 0.44

0.49, 0.58

1.0, 0.5, 0.5, 1.0,
05,05
3.0, 2.0, 0.5
1.0, 7.0, 0.5, 2.0
7.0, 1.0, 2.0, 0.5

7.0,0.5,05

1.0, 1.0, 2.0,0.5

3.0, 6.0

0.5, 1.0

0.5, 1.0

0.5, 1.0

0.47, 0.49, 0,68

0.18, 0.87, 0.89,
0.44
0.84, 0.47, 0.51

0.87, 0.88, 0.43,
0.48

0.34, 0.41, 0.44

0.3, 0.36

0.31, 0.36

0.14, 0.18, 0.58,

0.55

0.3, 0.88, 0.34,

0.39
0.44, 0.49, 0.51

0.5, 0.5, 2.0

0.5, 8.0, 2.0, 1.0

7.0,1.0,05

2.0, 1.0, 0.5, 0.5

3.0, 1.0, 2.0

2.0, 3.0

3.0,8.0

0.5, 1.0, 0.5, 1.0

0.5,1.0, 1.0, 0.5

0.5, 0.5, 0.5

182



NIENEAT 18(2) ¢ 127 - 186 (2540)

" e
e,
=
..—.i‘-
==
——
=
T T
"
P
-
i
wr
m
-
<
&

il 0 g 8 (12
Figure 2 The peroxidase isozyme pattern of 10 Curcuma species.
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Effect of Heat Treatment and Calcium Solutions on

Chilling Injury of Sweet Pepper (Capsicum annuum L.)

mvyIm ey’ naz mib yeuwiiosn”
Pedcharada Yusuk and Danai Boonyakiat
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Abstract . Sweet pepper, prior to be stored at 0, 3, 6 "C or at room temperature, were treated with hot air at
38 "C for 30 or 45 minutes or immersed in 2% and 4% CaClz. Ca(NO‘), and Ca-EDTA for 30 minutes. The results
showed that, hot air treatment caused sweet pepper to lose more weight than the untreated ones, but it did not have
any effect on chlorophyll content. However, longer hot air treatment at 45 minutes slightly reduce chilling injury.
Immersion in calcium solution treatment had no effect on weight loss but had little effects on chlorophyll content,

increased chilling injury and slightly increased calcium content in the tissue. Types and concentrations of calcium

had no relation with endogenous calcium content.

Index words : Heat treatment, Calcium solutions, Chilling injury, Sweet peper, Capsicum annuum L.

Y W IRYEIN, AnSnNATMans, yuiinedndsall, Fvalwml 50200
Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 502(X, Thailand
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Table 1 Electrolyte leakage of sweet pepper tissue treated with hot air at 38 "C for 80 :

or 45 minutes before stored at 0, 8, 8 “C or room temperature.

Storage Time at 38 "C (minutes)

temp. Normal area Chilling injury area

o) 0 30 45 0 30 45 X
30.02 36.94 86.32  $4.42a2  48.97 40.51 84.34 89.61a

8 29.91 83.11 $2.88 81,74ab  382.99 $0.60 31.06 31.55b
26.32 82.95 24.56 27.94b  26.32 41.09 28.79 81.79b

room" - - . : . . . .

X 28.76b  34.33a $0.97ab S1.36ns 84.43 87.06 $1.92 84.54*

Fresh fruit 30.08 30.08

LSD 5.59 8.32

0.08

1/ = decay, * = significant, ns = non-significant

Table 2 Chilling injury symptom of sweet pepper treated with hot air at 38 "C for 830

or 45 minutes before stored at 0, 3, 6 “C or room temperature.

Storage temp. Time at 38 ‘C (minutes)
(") o 30 45 X
0 3.04 3.75 3.00 3.56a
3 2.75 2.63 2.00 2.46b
e 113 1.69 1.256 1.85¢
room 1.00 1.00 1.00 1.00¢
X 2.08a 2.27a 1.81b 2.09ns
LSD 068

0.08

ns = non-significant, 1 = none, 2 = slight, 3 = moderate, 4 = scvere, 5 = very severe
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Table 3 Electrolyte leakage of sweet pepper tissue immersed in 2% or 4% CaC |, for

30 minutes before stored at 0, 8, 8 “C or room temperature.

Storage CaC ) (%)
temp. Normal area Chilling injury area
(‘o) 0 2 4 X 0 2 4 X
87.96 31.96 38.44 36.12 37.09 53.17. . 44.28 44.83
42.938 34,77 86.31 87.67 $9.08 46.61 41,65 42.11
39.67 83.48 31.23 34.79 30.67 45.69 54.09 45.80
room” - . . . . . - -
X 40.19a 33.40b 85.00b 86.19ns S8.61b 48.38a 45.98a 44.16ns
Fresh fruit 30.086 30.06
LSD 5.41 6.32

oes

¥ = decay, ns = non-significant
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Table 4 Electrolyte leakage of sweet pepper tissue immersed in 2% or 4% Ca(NO)),

for 30 minutes before stored at 0, 8, 8 “C or room temperature.

Storage CB(NO'). (%)
temp. Normal area Chilling injury area
("C) 0 2 4 X 0 2 4 X
37.09  40.41  42.65 3588 87.09 8198 3844  40.05
30.08  39.02 4219 36.39 89.08  84.77 85.81 40.10
80,67  34.60  20.82 3470  30.67 33.48 3128 $5.96
room' - - - - - - - -
X $8.61a  88.40b 85.00b  3$5.67ns 88.61 38.71 30.00  89.04ns
Fresh fruit 30.06 80.06
LSD 8.38 5.60

0.0%

¥ = decay, ns = non-significant

Table 5 Electrolyte leakage of sweet pepper tissue immersed in 2% or 4% Ca-EDTA .
for 30 minutes before stored at 0, 8, 8 C or room temperature.

Storage Ca-EDTA (%)
temp. Normal area Chilling injury area o
("C) 0 2 4 X 0 2 4 X
87.96 54.55 45.11 45,87 87.09 76.89 57.25 56.01
42.93 46.32 30.74 42.99 39.08 60.40 50.038 50.14
6 30.87 52.40 44.26 45.44 $0.67 66.88 55.28 47.88
room" - . - - . - - -
X 40.19b 51.00a 43.08b 44.76ns  88.6l1c 68.11a 54.33b 52.26ns
Fresh fruit 30.06 30.08
LSD 11.86 09.08

oot

= decay, ns = non-significant
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Table 6 Chilling injury symptom of sweet pepper immersed in 2% or 4% CaCl_for 30

minutes before stored at 0, 8, 6 "C or room temperature.

Storage temp. CaCl (%)

("0 0 2 4 X
0 2.38 3.58 3.38 3.10a
s 2.08 275 2.69 2.50b
6 1.00 1.00 1.00 1.00¢

room 1.00 1,00 1.00 1.00¢
X 1.61b 2.08a 2.02a 1.00*

LSD, 0.46

* = significant, 1 = none, 2 = slight, 3 = moderate, 4 = severe, 5 = very severe

Table 7 Chilling injury symptom of sweet pepper immersed in 2% or 4% Ca(NO,)’I
for 30 minutes before stored at O, 3, 6 °C or room temperature.

Storage temp. Ca(NO3)2

() 0 2 4 x
0 2.38 3.38 3.56 3.10a
3 2.08 2.63 2.76 2.50b
1.00 1.00 1.00 1.00¢
room 1.00 1.00 1.00 1.00¢
X 1.61b 2.00a 2.08a 1.90*

LSD 0.39

* = significant, 1 = none, 2 = slight, 3 = moderate, 4 = severe, $ = very severe

Table 8 Chilling injury symptom of sweet pepper immersed in 2% or 4% Ca-EDTA for

80 minutes before stored at 0, 8, 8 “C or room temperature.

Storage temp. Ca-EDTA (%)
('C) 0 2 4 X
2.38 3.19 2.90 2.82a
3 2.06 2.60 2.40 2.38b
6 1.00 1.00 1.00 1.00¢
room 1.00 1.00 1.00 1.00¢
X 1.61b 1.97a 1.82a 1.80ns
LSD 0.46

ns = non-significant, 1 = none, 2 = slight, 3 = moderate, 4 = severe, 5 = very severe

142



NITVINYAT 13(2) © 137 - 144 (2540)

Table 9 Calcium content of sweet pepper immersed in 2% or 4% calcium solutions.

Calcium solutions conc. (%) Ca-content

CaCl, 2 0.25a
4 0.20ab

Ca(NO)), 2 0.16bc
4 0.18abe

Ca-EDTA 2 0.20ab
4 0.16bc

Fresh fruit 0.13¢

LSD«23 0.07*

Fac.| (calcium solutions) ns

Fac.2 (conc.) ns

Fac.1 x Fac.2 ns

* = significant, ns = non-significant
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In vitro Propagation of Brisbane Lily

(Eurycles amboinensis Lindl.)

th3va Smiun Y uaz Aunle ermivgaal ¥
Parichart Chitanan” and Pimchai Apavatjrut”

Abstract : Young flower stalk explants 2 and 3 mm thick cultured onto MS medium containing 1.0 mg/l NAA
and 1.25 mg/l kinetin significantly yielded the highest average number of shootlets per cultured explant i.e. 4.63 and
4.88 respectively. It was found that the explants from different position of a flower stalk had no significant effects
on number of shootlets, their fresh and dry weights. When a young flower bud was cut transversely into halves, it

significantly increased the root fresh weight compared to that obtained from a complete flower bud.
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Table 1 Average days for shootlet and callus formation, percentage of explants forming shootlets and
callus from different sizes of cultured young inflorescence explants.

Size of Shootlet formation * Callus formation
explants Average number Percentage Average number Percentage
(mm) of days of days
924 + 7.60 50 700 + 0.80 20
93.0 + 17.6 60 96.3 + 8.80 40
90.7 + 166 60 105.0 + 0.00 20

" Mean and standard deviation of 8 replicate analyses.

Table 2 Average numbers of shootlets and their fresh and dry weights from different sizes of
young inflorescence explants, 16 weeks after culturing.

Skze Shootlets
of explants Mean number ¥ Fresh weight * Dry weight ¥
(mm) (mg) (mg)
2 463 +138a 0.36 + 0.10 0.05 + 0.01
3 488+ 114 a 0.35 + 011 0.14 + 0.06
150 +0.37b 053 £ 0.16 018 t 0.04
NS NS

Y Mean and standard deviation of 8 replicate analyses
¥ Mean and standard deviation of 5 replicate analyses
ab - significant at 0.05 % level, NS not significant
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Table 3 Average days for shootlet and callus formation, percentage of explants forming shootlets and
callus from different positions of young inflorescence explants.

Position Shootlet formation * Callus formation ¥

of Average number Percentage Average number Percentage
explants of days of days

1 108.7 + 18.0 30 618 * 155 40

2 96.6 + 7.90 80 60.0 + 205 70

3 936 + 216 50 84.0 £ 0.00 20

4 946 + 16.1 70 760 + 817 30

" Mean and standard deviation of 10 replicate analyses.

Table 4  Average numbers of shootlets and their fresh and dry weights from different positions of
young inflorescence explants, 16 weeks after culturing.
Position Shootlets
of Mean number * Fresh weight ¥ Dry weight ¥
explants (mg) (mg)
1 180 + 1.09 0.049 + 0.009 0.012 + 0.005
2 430 £ 077 0.105 % 0.009 0.005 + 0.000
3 3.40 * 115 0.077 + 0.015 0.008 + 0.002
4 8,50 + 0.81 0.009 1 0.044 0.012 + 0.005
NS NS NS
Y Mean and standard deviation of 10 replicate analyses
¥ Mean and standard deviation of § replicate analyses
NS - not signaficamt
a’ ! . ' d’ . - o
VMR 4 wuhdumieshureaen  uiamduveweaedwinivdny
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Table 5 Average days for shootlet, rootlet and callus formation, percentage of explants forming shootlets,
rootlets and callus from cultured inflorescences and transversed-cut explants,

Cultured Shootlet formation Rootlet formation * Callus formation ¥
Inflorescences Average Percentage Average Percentage Average Percentage
number number number
of days of days of days
Whole 80.0 £ 304 30 478 + 268 40 700 £ 165 80
Transversed-cut 510 124 30 603+ 325 70 716 £ 236 70

" Mean and standard deviation of & replicate analyses

Table 68 Average numbers of shootlets and rootlets, their fresh and dry weight from cultured inflores
cences and transversed-cut explants, 12 weeks after culturing.

Cultured Shootlets Rootlets
inflorescences Mean Fresh Dry Mean Fresh Dry
number * weight ¥ weight ¥ number “ weight ¥ weight ¥
(mg) (mg) (mg) (mg)
Whole 063+ 087 015+ 0.02 0.02+ 0010 1388+ 059 026 % 010b 0.04 + 0.009
Transversed-cut 050 + 0.26 025 % 0.12 0.01 % 0,007 1.00% 018 062+ 0.00a 0.01 £ 0.000
NS NS NS NS NS

" Mean and standard deviation of 8 replicate analyses
¥ Mean and standard deviation of 5 replicate analyses
ab - significant at 0,05 % level, NS not significant
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Androstenone and Skatole in Boar Meat

doyvy ogsdnsr”
Sanchai Jaturasitha

Abstract . The advantages of entire meat production for growth performance and carcass quality trait are higher
in male than in female pig. The disadvantages of this production for malodours compounds are concemed by
consumers. Androstenone is testicular anabolic hormone, urine-like odour. The other compound is skatole (faecal
odour), that is produced by microorganism in gastrointestinal gut. Both compounds are accumulated in adipose
tissue. When fat tissue is heated, the odour will be detected easily.

However, it can be considered that the amount of androstenone and skatole can be accepted by consumer if
they are situated somewhere 0.5 and 0.25 ppm, respectively. The contents of androstenone and skatole in fat are
highly dependent on many factors such as genetic, age , season, diet, feeding system, housing and management
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‘lﬁﬁnmqmauummnawm‘lu Tafnunm
ﬁuwuﬁnunmnnnauﬁﬁ'wﬂamr‘lumo
uouTaserdi Tuuiigas Tnseada A dafi



CHy
CHj4
0”
H
msaaueulasailuu

6’mm:$aqnmuqué’mszuuaas"iuu
uazszuVsEEm (Neuro endocrine) (i1e 1451
SnEnanndunnadoudns q swilwaldifams
wasunlasveamsnasveslaulaTnsiu-
?ad"éwaﬂuu (Gonadotropin-releasing hor-
mone, Gn-RH ) (mwi 1) n3zdn Inen dmues
VLR (Anterior pituitary gland) Tﬁné'a
afuluFgos Tun (Luteinizing hormone, LH)
‘hlnszefu Leydig cells Tuommy (Testes) ‘lﬁ’ﬁ
msFunTed uasndeed uunew Tasadi Tuy
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Hazm ﬁnammﬂsu (Testosterone) (Bonneau,
1993; Malmfors et al., 1978) uoulasai Tuu
HowA Lipophilic g uazazauldd Tuden
ihaowasiode i TulSunuidudunia
aaﬂuumgﬁ' (Bonneau, 1993) Taumuhndsdin
(Half life) dudawal? anududuvououlasa-
AlunaraeptuIAEIMENSINTABY 9 q
Tuwu msvdaueu Tased Tuulivualon
foideldina 3-6 eriindndsninnisaou
Taunsdmerdumzeonn duiluiinsufuudan
Tudniunawiia Oestrogen gAYUMNIINT 1Y
uazdumz Hudradrs Androgen uslugns
mﬂé‘lfu Leydig cell m?q Androgen 1182 Ocs-
trogen 1%\]?”1017;@@ (Claus and Hoffmann,
1980) Androgen uaadna au v lulgnse
5AVAIFV Glucocorticoid (Sharpe et al., 1986)
FuhuSufans uanin (Degradation) 483 115Au
ndwniioana éeﬁma'lﬁﬁnnmqu'iﬂsﬁu
wnvu Tumensafuthy Oestrogen Vuiums
FunserTusiu TaomsnszRunaveamaunds
GH uag IGF-1 (GH-dependént insulin-like
growth factor 1)
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Social factors ——»

Nutrition

l

LH

l

Pregnenolone

/ Progesterone \

Androgens

Oestrogen

Androstenone

Figure 1 Formation of sex hormones and androstenone (Claus ef al., 1994).

odunsinanerSuameulasanluy

anududuveanouTasaii luuluan
voaqnsmfmuu u{lwumnawammuoun
Usznoulddae (1) umunqnmaﬂum
(Slaughter welghl) mwum‘lﬂnumunuu )
Tﬂumanumq $adn Sitrininnn GRULTET
W muuﬂsmmﬂoqui)uimtmTuuuuuqq
Fuldo Taoin T dndioghuiondgpiugesd
Uy Steroid 11&1‘3'1(5061 (Blood plasma) g4

(Bonneau, 1993; Mortensen et al., 1986)

) Wugnasy dadimavmundigioeioiug

AN (Herzog et al; 1993) damaliSuim
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anudutuvesneuTasadi Tuudaduldae
(3) Tmmmam’ (Nutrition) Kempster and Lowe
(1993) WU syAuves Inyuziinarenisnizdu
Wsumzanmsomauldnounar uay (4)
qamauau’(mﬂﬂuu Wautunlidanuen
weraweaufidy dnfunuineiffnugaly
@¥u12 (Bonneau et al., 1992)

amina (Skatole)
a a ad -
u0ﬂ91ﬂﬂﬁUNﬂljﬂﬂ‘ﬁQUﬁﬂUﬂluﬂg'lﬂ

faazuds 'luqnuwﬂﬁ'lunauuumunau
fi'hiRaszaadsn nauunﬁ'wnunauqvmsv



Vold (1970) wu31nauiiAfe Skatole (3-methyl-

, 4 PR
indole) Fanuldluiioie lviuvoagnsmad

R .
Fanauiisznov'lild o Skatole ag Indole 1A
skatole Wu 1T uA 1914 lunsdrafaunnn
Skatole 11a¥ Indole N3 Insaad1an q dail

N

H H

Skatole Indole
msadramina

amInaad1alay Bacteria 6 MuWugfio
Lactobacillus sp. strain 11201 (Yokoyama et al.,
1977) Clostridium Scatologenes and Clostridiun
nauseum (Spray, 1948) Rhizobium Species
(Alekseeva and Shramko, 1977) Pscudomonas
species (Procter, 1958) ua¥ Lactobacillus
helveticus (Kowalewaska et al., 1985) ﬁozjn‘s‘nm
ﬁﬂtﬂmgmu Colon yo37n3 Tnuiinsaeiilu
mnso'n Tryptophan ﬁﬁumsmnu (mvm 2)
Tuansiiindenueiniiialuy  Colon Tay

uerTasaiTumuazamina huilognmng

807 Tuu 19BN Gonad 3913 Growth hormone
(GH) uaz Insulin-like-growth factor-1 (IGF-1)
suitusandianau dau Oestrogen RAUATIEW
1R ulSuannuiine sumziinalidaian
msfuoms dnii Y sasrvesemsiilna
dudr 1daaaamudidn uazluvazifioinu
Ocstrogen HraTaumsasn anududuludld
WA UNIAUAUDIMIS (Gut receptors)
1DEMIR Glucocorticoid AN IRYH 1R
Mitogenic hormones %4 IGF-1 unam‘lﬁ'm
@AYHTIMAAUDINIT (Mucosa cell) Fuwa
finganinmiamaduemisoruiiuunasves
Tryptophan dmiumsadn amina

14 Colon 1138313 Indole WUV
Caccum HarazwulTman Inaninuiinu
Rectum (Bernal-Barragan, 1992) Skatole 1182
Indole AWITNYAFIINNINUAUDMITUTIIN
aldian Twummm'?a"lﬁmnwmﬁm (Blood
plasma) mmmmmmamm Jugular vein
WG 1A ummsmﬁuuuwu'l&’muu{ama
Tushududulng wagiitheimuluifiede
ndunite gafundn @ iSmannududy
Y04 Skatole Uaz Indole it o vy
Fuwut Tasasaduanmdutuluwariam
(r=0.91; n=86; p<0.001) (Herzog et al., 1993)
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Tryptophan
N
H

l Microoranism

O

CH2~ CH-COOH —>
' R
NH,

Indole

Indole acetic acid

Skatole

CH;
: CH,- COOH —— ©\_/1]—

Microorganism

Lactobacillus 11201 N
N H

H

Figure 2 Formation of skatole and indole (Claus etal., 1994).

odundinasoaniina

FudluiinsuudrnamIna a garfa
wuﬂnuqnumun‘lﬁf Tryplophan i s Aad
Tugnneiindsnuiifaludiddnonny
WudunazSumvosamIna ANtledurrs q
u’fmn‘r’imﬂm ﬁ’aﬁy (1) ﬁ'u{ﬁni (Genetic back-
ground) Clause et al. (1994) 'M'ﬁnmﬂ?mmnm
amInalugnsthunazansth Famudgnsthu
wrildSnuaniina gandignithde 3
lugnsiwd uaz Bonneau et al (1992)
FWAUNYNIAUE Pietrain H1/3ummamIna
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mrm POHAY Large whnz x Pietrain , (2) IN#
(Sex) ﬂann‘lu‘lﬁa%’wwmmaaﬂuummj’
oAy axiuan Inasany 18 ludas
nnnet wlusgnameadaou Fagnsiwagdozd
Ysmman Inagangnsmaiio (Claus et al.,
1994) |, (3) D1 (age) gnsagluszozdoudaiy
RER i vxiiani Inaga (Rydhmer et al., 1993)
ivawnilFine GH uox 1GF-1 gt

(4) ¥UAVDIDIMIT (Diet type) Nonboe (1991)
Ténmanaioegnsdoduioswui lviudunds
wosgnsmedifinuan Tnagei ualaing
Havesdnawai lums ¥dundnavagnamed



e, uaz (5) 1595 ounazmsian1s (Housing and
managment condition) wuhmsﬁ'ﬁmsﬁﬁ
navany TsaSoudignquowio azen fims
domeminig dnalavasane Cortisol Has
Cortisol i‘fnmtﬂu Receptor uaqﬂﬁn?ms"m
¥l :wiwaaﬂw Progesterone LiaZ Testosterone
&4 Larsen et al. (1993) wunam Inannya
wardaazgnsmelulsadouiifiguugi
qend 30°C Y ANMISOFUEIURIMITIGNS
v

awiaamIna lugilvesie emisogngady
wWhgeavesgns 14

Table 1 Skatole in faeces (DM) of pigs and
wild boars (Claus et al., 1994).

Genotype Sex Lig Skatole/g DM
Pig Castrated 270
Female 44.6
Male 45.0
Wild boar Female 4.4
Male 15.8
a & ¥
MIHAMUBGNIINAL

¥
Judge et al. (1990) 'l@fAnwImswaniiio

' - -

anawad inou Faliwadniadnunsugne
Haw 9 861 (M5 2) uantvedinalud
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nowlasafhmmazaming huilognamng

nawdulifalszaad inity Taumwizediada
Tuglsy 1&HmsAnymaasmsnaadiogns
Uszianiinn mszdfionnnnmsiianamn
yl51) ‘IWeonnguaiioduasesdafisaiilign
ATTRIMIGUAIIY domsnamnniy 39145
wasgumsuousuiiiagnsmed linovdim
madoand sedoaiiminannliifu 80 nn
waziiuoulasai Tuu'liidu 0.5 dmlud
au (Malmfors and Lundstrom, 1983) au
Skatole 923 18 1itAu 0.25 drmlududiu
(Mortensen and Sorensen, 1984, Mortensen

et al., 1986 a2 Lundstrom et al., 1988)

Lundstrom et al. (1988) T&Anm1fnunw
iioveagnsmadeinyszanng 143 &1 wuh
Tifive 4% HifSinuamInagendy 025 dau
A e 2u un Bonneau et al. (1992) 'lﬁﬁﬂ’s‘l
NNFNTINAR 580 A2 Wy Inagandn 0.25
dmlud b 10% uazdmunsyauves
uouTasai Tun uazaniInaiinduduiug
AU r = +0.73 TuA v IN1IN3 9% (Sen-
sory evaluation) MeoifumsAnyINsveNsY
anuwelvwesdui Tamiu wudmnsaiud
nausu s o Tunsdif Tiudilsne
wouTasaiTuu uazanm Inaganinnasgiu
(Walstra 1974, Lundstrém er al., 1988 1oz
Bonnean et al., 1992)
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Table 2 Carcass and meat quality from boars and barrows (Judge et al., 1990).

[tem Boars Barrow SE Significance

No. of animals 510 510

Warm carcass wt., kg 785 80.1 A4 s
Longessimus area, ¢cm® 36.0 85.0 26 o
Fat depth, cm 1.80 2.57 .08 o
Estimate muscle, % " 56.1 51.8 18 L
Muscle color score ¥ 2.51 2.45 08 NS
Marbling score ¥ 1.78 1.97 .08 -
Odour intensity ¥ 1.74 1.56 <01 »*

Note " % muscle =
¥1 = pale 5 = dark, firm, dry
Y1 = trace 5 = abundant

“1 = no odour 6 = strong odour
**p <001

aql

14

Pogiiugsnomsidogns lutszma’ne
imsnanuda lnamuiisuszavamalszima
Aunaninnnmisvaniuazvouiumalulad
= @ =&
it ndandadldluvhin uuamaniia
Aauntull1dedrage Afonsyugnsineed

é = -~
Fauensnvziinnu ldnfoumassugiagauds

& a4 a9

nanilaffeiFeaussnundesnlylunmsasu

“ - A -
gnsuazumsnan@oimsifiaieadonns 9
Tuvhiy ileannauisoi@esdrois itoms

4 o &
ANTUV ANT (Ad libitum) UONVINTIZNTINAR
ansoldomns Idednillszansaw danald
Yamlasosig lulasiou uazeavieiaeenin
woonigeaia 9 T dunaddenisSnuianin
wadomiiluedaun Auiluiinsudeaung
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4.92 & (.42 X carcass wt, kg) + (.32 X longissimus area, em’) - (3.36 X fut depth, cm) / carcass wt. kg
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yudnd { dntuenezldins e msdaduuy
Flon waziminda T Tsaahdadhinsiiu
80 nn wonvindidaldaoRug Landrace

Tiovas dludy

wegnshilsuaeuTasafi Tuu uaz
anmIna Adinumsgruivuamusodn
. 2 v oaq
Frunazvioduiiean’ld Taviiduiing
‘1umu1sna~sumwnaummmqm‘lﬁmu
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Effects of Age and Breeding Levels on Hoof Problem in

Holstein - Friesian Crossbred Dairy Cattle
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Abstract . Effects of age and breeding levels on hoof problem in Holstein - Friesian (HF) crossbred dairy cattle
were studied at Chiang Mai Livestock Research and Breeding Center. Ninety - one dairy cattie from birth through
7.5 years old were analyzed. Hoof defects cffected by age; contingency coefficient was 0.36 and highly significant.
Interdigital wound, sole ulcer and sole contusion were mo;tly found in groups which younger than 5 years of age V
and double sole appeared in older cows. Cows up from 75% HF tended to have more hoof problems than cows
lower than 75% HF.
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Table 1 Rate of hoof problem in 91 Holstein-Friesian cows based on age.

Hoof problem At birth-2.6 yr. >2.6-5 yr. >5-7.5 yr.
No. of % No. of % No. of %
cow cow cow
Yes 8 9.9 32 35.2 50 55.0
No 82 90.1 59 64.8 41 45.0

2
x2=a179.ar=2. x> =021;: C=036+

oD

** Significant at p<0.01

Tsaduiitluilymnniigalunguinery
liifiu 57 3 Budvusn Ae uwaseniiu unangy
ﬂ’ = A o s o @ A '

uiy uaziuiuvng muday uaziiown
<4 ; - J - o J
Hoguniu wiiilgmiiuiveendeounugaiy
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Table 2 Hoof disease occured in 91 Holstein-Friesian cows based on age.

Types of hoof At birth-2.6 yr. >2.5-5 yr. >5.7.5 yr.
disease No. of % No. of %o No. of %
cow cow cow

1. Interdigital wound 7 7.7 20 22.0 18 10.8
2. Sole ulcer 1 1.1 3 3.3 7 7.7
3. Sole contusion p! 11 3 3.3 1 121
4. Double sole - 2 2.2 8 8.8

5. Crack hoof - - 1 11 - -
6. Interdigital hyperplasia - 1 11 1 11
7. Interdigital dermatitis - - 1 11 2 2.2
8. Heel horn erosion - 1 11 2 2.2
9. Interdigital phlegmon - - - - 1 11
10. No disease 82 90.1 59 64.8 41 45.0

Total 91 100 21 100 21 100

2
X =78,d=2,P< 0.2
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Table 3 Rate of hoof disease problem based on breeding levels.

Hoof problem <75% HF > 75% HF
No. of cow % No. of cow %
Yes 17 28.8 15 469
No 42 71.2 17 58.1
Total 59 100 32 100
2
x 2=2.24.df= 1 H x 005([)-_-3.8‘

HF = Holstein - Friesian
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SOCIO-ECONOMIC STATUS AND ANIMAL
DISEASE PREVENTION AND TREATMENT OF
FARMERS IN CHIANG MAI

Pichit Thani"” , Tusanee Apichartsrungkoon® ,
Benchaphun Aekasing” and Laxami Warachai”

Abstract  This report is a summary of the research disscussing the socio-economic condition of small livestock
farmers in relation to their knowledge, understanding and health care of their livestock. Four villages in 4 districts
in Chiang Mai Province, namely Sansai, Sankampaeng, Chomtong and Maetang were selected for this study during
the production years of 1994-95. The research presents a clearer portrayal of the small livestock farmers, which it is
hoped will be valuable for the promotion of livestock farming or livestock extension work conducted by the

government as well as the private sectors in order to help increase the farmers’ income as much as possible.

Index words @ Socio-economic, Livestock production, Livestock farmer, Livestock disease

INTRODUCTION

Livestock production in Thailand has been
significant to the country’s economic system
throughout the past two decades. Population ex-
pansion in Thailand has caused a greater demand

for meat and dairy products. Expansion of the

market abroad has also accelerated livestock pro-
duction in the country (Thai Farmer Bank s Tech-
nical Section 1992 and Harrison and Tisdell,
1995).

Although household livestock production

in the north has played an important role in the

1 Department of Agricultural Economics, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
Z Department of Animal Science, Faculty of Agnculture, Chiang Mai University, Chiang Mal 30200, Thailand



Socio-economic Status and Animal Disease Prevention and Treatment
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country’s livestock production, the method of
raising remained rather traditional and involved
small investment, while farmers lacked techno-
logical knowledge and education, including ad-
equate attention to tending of the animals. This
resulted in an unfortunate loss of prospective in-
come. The government was well aware of these
problems aﬁd. therefore, encouraged setting up
an Animal Health Programs to deal with preven-
tion, reduction, control or eradication of livestock

epidemic diseases.

In the previous years there was only a scant
number of researches done on the relationship
between the northern farmers socio-economic
condition and prevention and treatment of live-
stock diseases. Thus, it is truly essential to con-
duct a study of those aspects and it is expected
that the knowledge gained from this research will

Table 1 Number of the sample households.

be beneficial in planning related to production,

livestock disease prevention and marketing.

MATERIALS AND METHODS

Primary data was collected during the pro-
duction years of 1994-1995 through question-

"naire applied to farmers in 4 districts in Chiang

Mai Province which were Mactang in the north,
Chomtong in the south, Sansai and Sankampaeng
in the central. A village represented for each dis-
trict was selected by the recommendation of dis-
trict livestock officer. Animals that were of eco-
nomic significance and were concerned in this
study were beef cattle , pig, chicken and duck.
Number of the sample households according to
the groups of animals and districts are shown in
Table 1.

No. of households who raised each type of animal

District Beef cattle Pig Duck Chicken
Sansai 2 1 5 10
Sankampaeng 2 2 2 1
Maetang 15 3 5 10
Chomtong 2 7 1 4
Total 21 13 13 35
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In addition to primary data, this study also
compiled information and data from various tech-
nical papers and article as well as from official
documents. The major government information
sources were District Livestock Office, Govern-
ment Administration Agencies and Community

Development Office in each district.

Descriptive analysis was to describe the
general socio-economic condition, condition of
the livestock and disease prevention methods was
based on descriptive statistics. Also quantitative
methods were used to show the relationship be-
tween the farmers’ socio-economic condition and

their animal disease prevention.

RESULTS AND DISCUSSION

Beef cattle / buffalo

Small group of cattle were raised in cach
household with the average of 2.7 animals/house-
hold (Table 2) . Only 2 households still had buf-
falos in a small number. In the past, cattle and
buffalo were used for agricultural work. How-
ever, in the last few decades, the increasing in
modern technology and mechanics has resulted
in reduced demand for drought animals, particu-
larly buffalo (Murphy and Tisdell, 1995a). Most
farmers raised cattle for extra income and emer-
gency reserved funds. They tended to feed their
animals with roughage and seldomly with sup-

plementary food (Table 3) which resulted in a
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low growth rate. The most common practical rais-
ing was to take cattle to graze in public places,
namely along roadsides, public grazing land, crop

fields after harvest time or in forest.

Problem in cattle raising of farmers in-
cluded discases, failure at insemination, slow
growth and lack of food, especially in dry sea-
son. This was due to the farmers lack of exper-
tise and knowledge, particularly about how to
treat their infected animals.The survey indicates
that most farmers had their animal vaccinated in
different frequency (Table 4) which serviced by
livestock department. However, treatment of ill
animals was still limited, only 57% of the ill-
nesses were treated properly. Also, the number
of livestock officials available to help the super-
vise them is still inadequate. Diseases found in
cattle were Foot and Mouth disease, diarrhoea,

fever and eye infection.

As for marketing, mostly the merchants
would go to the farmers’ houses to buy animals.
The sale was usually agreed upon by selling the
whole lot of animal, which put the farmers a
some disadvantage as they did not know much
about estimating the animal’s weight. Statistical
tests at the 95% significance level of reliability
showed that the farmers socio-economic status
was related to their sources of knowledge on
disease treatment. Thus, the thesis that if the farm-
ers received proper knowledge from the right
sources, their income from livestock sales should

improve as well was accepled as true.
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Table 2 Number of cattle and buffalo, objectives and duration of raising.

istrict No.of No.of No.of Objective of raising Duration
sample | cattle buffalo minor reserve  calve field hobby | of raising (Month)
occupation capital producing work
ansai 8 - 1 1 - - - 66
ankampaeng 2 4 - 2 . . - . 6
aetang 15 10 1 8 1 4 1 1 28
Chomtong 2 36 7 1 1 - - - 126
Total 21 57 8 12 8 4 1 1
Table 3 Feed for cattle raising.
Food in rainy season Food in summer
grass  straw com- grass grass | grass straw com- g@rass garss
District No.of or plete and and or plete and  and
Sample dried feed straw com- dried feed straw com-
grass plete grass plete
feed feed
Sansai 2 1 - - - 1 - - - 1 1
Sankampaeng - - - 2 - . - 2 . .
Maetang 15 6 - - 8 1 - . 1 14 -
Chomtong 2 - - - 2 - - - 2 - -
Total 21 7 - - 12 2 - - 5 15 1
Table 4 Cattle vaccine program.
No.of FMD Haemorrhagic septicaemia
District Sample | every 6 every 3 irregular none every 8 every3 irregular none
mo, mo. mo.
Sansai 2 - - 1 - 1 .
Sankampaeng 2 - 1 1 - - 2
Maetang 16 8 - 1 8 6 - 8
Chomtong 2 1 - 1 - 1 - 1
Total 21 9 2 8 7 7 1 8
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Chickens

The native breed was the most popular
beed (74.3% , Table 5) for smallholders because
it was readily available, required little care and
were preferred by consumers. 17.1% of farmers

raised the native crossbred; bred from male na-

tive and female Rhode Island Red, and 5.7% of
farmers raised the commercial crossbred. The
native crossbred was promoted by the govern-
ment as they tasted as good as the native and
took a shorted period of raising. Among farmers
interviewed, 45.7% raised chickens for income,
28.8% for consumption and 31.4% for both ob-
jectives (Table 5).

Table 5 Breed and number of chicken and objectives of raising.

District No. Breed No. No. of No. No. Objectives
of native native commer] of laying of of in- consum-  both
sample Cross-  Cross- broiler egg roos- hen | come ption obj.
bred bred chicken ter
ansal 10 7 8 - 51 - 9 59 8 - 2
ankampaeng 11 8 1 2 27 26 2 5 4 5 2
aetang 10 7 2 184 40 3 87 4 1 5
homtong 4 4 - - 32 - 3 4 - 2 2
[I‘oml 35 26 6 8 204 66 17 185 16 8 11

Most of the investment involved feed and
coop construction, and only a small amount on
vaccination. This caused a large number of chick-
ens became ill and died. 54% of farmers applied
vaccine against some diseases, particularly New-
castle disease, but as many as 46.7% were still
negligent in this matter (Table 6). Treatment for
infected animals was often done by the farmers
themselves based on their experience and advice
of neighbors. Only 11% of the farmers had train-
ing on treatment of chicken diseases, which was
arranged by government section about once a
year. Ratanasethakul (1989) pointed out some
important diseases of pouluy in Thailand which

were Newcastle disease, Fowl Cholera , Infec-

tious Coryza, Fowl Pox and parasites.

Merchants would often come to the farm-
ers place to buy the chickens. Native breed chick-
ens were usually sold for 40-45 baht/ kg., but the
price tended to fluctuate. Statistical analysis
showed that the amount of income from chicken
sales was related to the frequency of farmer's
training and his expenditure on chicken feed.
Those who eamned a lot received good training
and provided better disease prevention and treat-

ment to their chickens.
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Table 6 Chicken vaccine program.

District No.of Newcastle Fowl Pox Infectious bronchitis
sample | regular irregular  none | regular irregular none | regular Irregular none
Sansai 10 2 7 1 1 6 3 - 6 5
Sankampaeng 11 1 6 4 - 4 7 - 4 7
Maetang 10 3 3 4 2 2 6 2 2 L}
Chomtong 4 - 3 - - - 4 - - 4
Total 35 6 19 9 ] 12 20 2 11 22
Ducks the officials failed to disseminate knowledge about

Only 13 households in all survey villages
raised ducks. The purposes of duck raising were
egg and meat consumption and extra income.
The most popular breed was Mandarin ducks as
they could sell them for a better price than other
breeds of ducks (Table 7). Duck feed was com-
posed of rice hulls, rice bran, cracked rice, paddy
rice and processed feed which could be obtained
from local shops and mills and those outside the
districts. The methods of raising were both by
letting the ducks roam freely or by keeping them
in their pens. Investment was basically on feed
and facilities. The cost of feed was approximately
1,000-2,000 baht and facilities cost around 500-
1,500 baht. Very little amount was spent on vac-
cination and medicine, only 7.69% of the farm-
ers in Sansai district gave cholera vaccine to their
duck (Table 8). This indicated that the farmers

had no knowledge about disease prevention and

these matters. The problems commonly faced by
duck raisers in the upper north were high cost of
feed, their ducks destroyed their neighbors’ veg-
etable gardens or got bitten to death by dogs, or
death due to an unknown cause. These problems
discouraged the villagers from duck farming. Most
duck raisers sold their ducks to merchants from
the same village or those from somewhere else;
the buyers would come to their places. Mandarin

ducks got a higher price than other breeds.

No problems concerning marketing of
ducks were found. Relationship between economic
conditions and disease prevention and treatment
was found by the method of Cross-tab and vari-
ables that affected disease prevention and treat-
ment were their major occupation and income
from duck sales. Testing of the hypothesis that a
good income farmer should have a better chance

to acquire knowledge on prevention and treat-
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ment of disease showed that the two had norela-  ynfavorable conditions for duck raising. Besides
tionship to disease treatment and prevention. This  this, the relevant livestock promotion officials
indicated that duck raisers in the study areas still were not very competent and their methods might
lacked efficiency, which might be caused by their not have been very relevant to the socio-eco-
lack of knowledge about the prevention and treat- nomic condition of the duck raisers.

ment of diseases as well as funds to improve the

Table 7 Breed and number of duck and objectives of raising.

District No. of Breed No. of Objectives
sample Mandarin others duck consumption Income  both obj.
Sansai 5 3 2 41 1 1 8
Sankampaeng 2 2 - 12 1 - 1
Maetang ] 4 1 06 1 2 2
Chomtong 1 1 . 35 . 1 .
Total 13 10 3 184 s 4 6

Table 8 Duck vaccine program.

[ District No. of Cholera vaccine ~Duck plaque vaccine
sample yes no yes no
Sansai 5 1 4 - 5
Sankampaeng 2 - 2 . 2
Maetang 5 - 5 - 5
Chomtong 1 - 1 - 1
Total 18 1 12 - 13
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Pigs

The average number of pigs raised per
household was 21.414.35. While the number of
smallholders and number of pigs they raised were
remained stable, pigs supplied by commercial pig-
geries have risen gradually (Murphy and Tisdell,

1995a). Crossbred pigs were the most popular
(509, Table 9) while native breeds were the sec-
ond most popular (33.3%). The main purpose
for pig raising was for sale. Most of them used
processed feed bought in the villages. Major
problems were diseases which caused death to

their pigs. Over half of the farmers did not pay

Table 9 Breed of pig and objectives of raising.

District No. of Breed Objectives
sample Landrace  Large white crossbred native  others | income consumption

Sansai 1 1 - 1

Sankampaeng 7 1 5 1 7

Maetang ] 1 - 2 - 3

Chomtong 7 1 7 -

Total 18 1 1 ] 1 18

attention to vaccination (Table 10) or disease
prevention (e.g. cholera, Foot and Mouth disease
and worm treatment program). When disease
occurred, they tended to give treatment by them-
selves and few of them consulted livestock offi-
cials or veterinarians. The most frequently oc-
curring disease was Hog Cholera (38.98%), fol-
lowed by Foot and Mouth disease (11.1%) and
Pseudorabies (5.6%); the others (27.8%) were
unidentified discases. Murphy and Tisdell (1995b)
reported that factors affected the spread of dis-
ease amongst pigs included an inability to iden-
tify the diseases, movement of sick animals, high
density of pig population together with non-hy-
gienic and poor sanitation.

As for marketing, merchants usually came
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to buy pigs at the farmers’ places so there was
little problem in this aspect. Most problems in-
volved financial matters. Low prices usually re-
sulted from pigs being under standard quality.
However, farmers had a good attitude toward pig
raising and 50% of them thought of expansion.
Nevertheless, it also depended on the market

prices of pigs.

An analysis of variables relationship
showed that the expenditure on medicine and
discase treatment was significantly related to the
farmers first occupation and amount of income
from pig sales, and the number of infected ani-
mals. Therefore, solutions should be directed at
their low levels of education and lack of proper
understanding and interest in production.
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Table 10 Pig vaccine program.

District No. of Foot and Mouth disease Hog cholera Deworm
sample regular  irregular none | regular irregular mone regular| irregular none

Sansai 1 1 - - - 1 1
Sankampaeng 7 2 2 3 - 4 1 4 2
Maetang 3 1 1 1 1 2 1 2
Chomtong 7 1 6 - 1 8 - 1

Total 18 4 4 10 - 7 11 2 8

SUGGESTIONS ACKNOWLEDGEMENTS

Suggestions are given for domestic animals rais-
ing in the level of smallholders as follows :

. Promotion of research and improvement of
animal breeding to find the breeds that are
suitable and efficiently raised in the area.

. Providing knowledge and training about ani-
mal proper care, disease prevention and dis-
case treatment to the farmers,

. Development of livestock officials to enable
to supervise the farmers.

. Providing effective and low cost medicine to
the farmers.

5. Promotion of government projects that encour-

age the farmers on livestock producing.
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Increase of Perfect Flower and Fruit Set

in Mango cv. Kaew by Using Foliar Fertilizer
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Pittaya Sruamsiri

Abstract . Objective of this study is to develop the technique to increase the amount of perfect flower in
inflorescence and percent fruit set in Mango cv, Kaew. Two foliar fertilizers; monopotassium phosphate at the
concentration of 0, 1.25 and 5% and potassium nitrate at 0, 1 and 7.5% were compared, when similarly sprayed three
times at 5 days interval. Three different developmental stages of inflorescence were also compared for their response
to the used fertilizers: namely at bud stage, at 5-10 cm length and at about 20 cm length.

The results revealed that both foliar fertilizers could increase final inflorescence length, number of inflores-
cence branch, total flower number of each cluster, total number of perfect flower and also percentage fruit set.
Potassium nitrate at the concentration of 1% gave the best result in all mentioned parameters and for all the three
developmental stages of inflorescence. No toxicity was also observed on leaves and flower clusters after sprayed

with this fertilizer,
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Figure 1 Developmental stage of inflorescence at the time sprayed with KH’PO‘ or KNO,
(Left to right . bud stage, 5-10 cm long and about 20 cm long, respectively).
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Table 1 Effect of KH PO_ or KNO,_ on inflorescence length, when sprayed at different

floral developmental stage.

Inflorescence developmental stage Concentration of KH’PO‘ Mean
0% 1.25% 5%
Bud stage 26.24 28.7 30.5 282 ¢
Inflorescence 5-10 cm long 29.5 32.5 35.6 3250
Inflorescence about 20 cm long 33.6 405 438.1 389 a
Mean 205 b 339 a 368 a
Means within the same row or column with different superscript differ sigmficantly at P< 0.05
LSD = 4,6982
Q08 (waernction)
Inflorescence developmental stage Concentration of KNO_ Mean
0% 1% 7.5%
Bud stage 25.24 311 303 201 b
Inflorescence 5-10 ¢m long 20.5 35.0 33.4 3230
Inflorescence about 20 cm long 33.6 416 40.9 38.5a
Mean 205 b 356 a 349 a

Means within the same row or column with different superscript differ sigmficantly at P< 0.05

LSD
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Table 2 Number of inflorescence branch as affected by KH PO_or KNO_ when sprayed
at different floral developmental stage.

Inflorescence developmental stage Concentration of KH PO, Mean
0% 1.25% 5%
Bud stage 29.2 221 23.9 25.1b
Inflorescence 5-10 cm long 290.7 25.6 24.9 268 b
Inflorescence about 20 cm long 345 48.8 30.1 408 a
Mean 811 ™ 2.2 298 a
Means within the same row or column with different superscript differ sigmficantly at P< 0.05
ESD, e = 5.9062
Inflorescence developmental stage Concentration of KNO_ Mean
0% 1% 7.5%
Bud stage 349 415 37.2 379 b
Inflorescence 5-10 cm long 36.9 46.4 43.6 42.8 ab
Inflorescence about 20 ¢cm long 36.6 48.5 46.8 440a
Mean 36.1b 455 a 425 a

Means within the same row or column with different superscript differ sigmficantly at P< 0.05

LSD
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Table 3  Total flower number/inflorescence after sprayed with KH PO _or KNO,
at different floral developmental stage.

Inflorescence developmental stage Concentration of KH ’PO‘ Mean
0% 1.26% 5%
Bud stage 578.8 872.1 417.8 4544 ¢
Inflorescence 5-10 cm long 598.9 510.0 598.9 560.3 b
Inflorescence about 20 cm long 720.5 1,071.8 802.3 864.9
Mean 68380.9 ™ 651.8 606.3
Means within the same row or column with different superscript differ sigmficantly at P< 0.05
LSD = 140.9670
00 (rmreciom|
Inflorescence developmental stage Concentration of KNO_ Mean
0% 1% 7.6%
Bud stage 645.0 789.1 6815.0 685.4
Inflorescence 5-10 cm long 674.8 920.1 714.4 772.8
Inflorescence about 20 cm long 7781 1,075.6 648.4 832.4
Mean 697.6 b 9813 a 6617 b

Means within the same row or column with different superscript differ sigmficantly at P< 0.05

LSD
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Table 4  Effect of KH’PO‘ or KNO’ on number of male-and perfect-flower on each

inflorescence.

Inflorescence developmental stage

Concentration of KH’PO‘

0% 1.26% 5%

MY P M P M P
Bud stage 561.7 11.4 364.7 7.44 4011 18.7
Inflorescence 5-10 cm long 586.9 12.0 4973 12.75 5856.8 13.6
Inflorescence about 20 cm long 706.9 136 1,043.1 28.72 M2.7 29.6

"M = number of male flower,
P = number of perfect flower
Inflorescence developmental stage Concentration of KNO,

- 0% 1% 7.5%

MY P M P M P
Bud stage 637.3 7.7 780.2 9.5 616.1 6.1
Inflorescence 5-10 ¢cm long 651.0 8.2 9128 16.8 705.7 8.7
Inflorescence about 20 cm long 763.6 8.5 1,066.8 19.8 641.6 8.9

"M = number of male flower,
P = number of perfect flower
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Table 5 Number of fruit/cluster as affected by KNO_sprayed at different inflorescence

developmental stage.

Inflocescence developmental stage Concentration of KNO,_ Mean
0% 1% 7.6%
Bud stage 0.2 28 0.8 18"
Inflorescence 5-10 cm long 0.4 5.2 0.4 2.0
Inflorescence about 20 cm long 0.6 2.4 0.2 11
Mean 04b 85a 05b

Means within the same row or column with different superscript differ sigmficantly at P< 0.05

LSD = 1.7227
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Table 8  Frequency of toxicity occured on inflorescence and leaves of mango cv. Kaew

as affected by KNO, sprayed at different developmental stage.

Frequency score”

KNO, concentration (%) 0 1 2 8 4
Sprayed at bud stage
KNO, 0% 10 0 0 0 0
1% 9 1 0 0
7.56% 8 1 1 0 0
Sprayed at inflorescence 3-5 ¢cm long
KNO, 0% 10 0 0 0
1% ] 0 0 0
75% 2 2 0 0
Sprayed at inflorescence about 20 c¢m long
KNO, 0% 10 0 0 0 0
1% 5 4 0 0
7.5% 0 4 0 0

" Score 0 = no toxicity,

3 = mostly bumed, 4 = leaf or inflorescence die
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| = few leaves and inflorescence and small area bumed.
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