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The test on integrated technology for controlling anthracnose and fruit staining in mango,
Chiang Mai province, was carried out during 2017-2019 in Mae Tang district, Chiang Mai province.
This research aimed to 1) tested on appropriate integrated technology for controlling important
fungal diseases of “Nam Dok Mai” mango in Chiang Mai province 2) reduced chemical substances
usage in controlling mangoes’ diseases and 3) improved the safety of the produce from chemical
residues. RCB with 2 treatments and 2 replications were used as experimental design. Ten farmers’
orchards produced export mango having fungal disease (anthracnose and fruit staining) problem
were selected to join the field trial with 2 rais for each farmer. The integrated technology of
Department of Agriculture for controlling mango diseases (recommended method) was adapted
to the area, and compared to the conventional method (of the farmers’). The data was analyzed
by “Yield Gap Analysis” and results were compared among treatments by “Paired t-test”. It was
found that in 2016-2017, the young leaf - fruit developing stage was damaged by anthracnose,
especially in young leaf stage 10.67 percent in conventional method. Anthracnose and fruit
staining diseases were found in post-harvested mangoes 60 and 83 percent in conventional
method. In 2017-2018, the highest damaged level was from anthracnose 19.1 percent, followed
by leaf spot 13.5 percent in conventional method at young leaf stage. Anthracnose and fruit
staining diseases were found in postharvested mangoes 9.5 and 8.3 percent in conventional
method. In 2017-2018, anthracnose was found 11.2 percent in the prototyped-orchard for
integrated disease management in young leaf stage. Anthracnose and fruit staining diseases were
found in post-harvested mangoes 0.08 percent in prototyped-orchard. The chemical residues in
post-harvested mangoes were not detected during this research period. In 2016-2018, The average
yield in recommended method and the conventional method were 735-789 and 736-756 keg/rai,
respectively. The average sale price was 28 baht/kg. The production cost in recommended
method and the conventional method were 6,972-7,053 and 7,285-7,413 baht/kg, respectively.

Net income in recommended method was 15,991-20,789 baht/rai, while that of conventional



method was 15,376-20,889 baht/rai. It was showed that BCR were 2.33-2.95 in recommended
method, and 2.10-2.86 in conventional method. In 2019, the average production was 900 kg/rai,
average net income 20,700-27,000 baht/rai and BCR 2.16-3.26. These showed that it’s worth
investment.
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woanesa (Avai. P) fAngadegenin (52-456 mg/kg) Inunalfon (Avai. K) A1Afsgennn (60-350

a0

me/ke) wAaLGYl (Ca) mwﬁ"wﬁaqamm (512-2076 mg/kg)uuntiiGes (Mg) ﬁmﬁmﬂﬂﬁaqa (13.3-177

a0 =

mg/kg) wan (Fe) dAngs (19.49-91.20 mg/kg) wusniila (Mn) A1a1N (39.35-257 me/kg) dangd

Y

(Zn) Tenvanzauiiegs (0.89-14.80 mg/kg) Nawwas (Cu) AAnmunzaniisas (0.36-7.47 mg/kg) wag

'
o

Tusou (8) A6 (0.16-1.37 me/ke) (AN51971 3)
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ANTIN 3 HAIATIRVAUIINUUAMBLNYRINIENERNInnenlliliionsdtean a.uiuns 2Tl NidrsumameaeumalulagUesiumdnngueinisi

WnNBI tuNaNL RIS NANNE1Y F9minwestug T 2560

Ay . . oL
. duvseing Tulnsiau Woawosa Tnuvadeu wraw@en  wunil@eu Az Wan uwuanT il danzd MDA Tusou
L naduang Sand Silt Clay
LNYAINTINEN Organic N Avai P Avai K Ca Mg S Fe Mn Zn Cu B
bH %) %) %)
0 matter (%) (%) (mg/kg) (mg/kg) (mg/ke) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/ke) (mg/kg)
1 6.8 1.11 0.06 116 60 600 65.7 Tadwu 22.50 78.28 1.22 0.57 0.22 70.40 26.00 3.60
2 52 2.78 0.07 147 168 530 115 0.61 91.09 257 1.25 1.72 0.83 86.56 12.00 1.44
3 7.1 2.65 0.22 191 208 2076 177 221 40.30 39.35 3.79 1.39 1.19 82.56 16.00 1.44
4 5.9 3.32 0.17 228 350 1043 326 55.63 52.43 199 271 1.05 1.37 69.68 26.00 4.32
5 5.7 2.88 0.12 55 103 530 88.2 Taiwu 34.39 177 1.77 2.05 0.82 68.56 30.00 1.44
6 5.5 2.56 0.10 139 162 512 126 0.42 91.20 245 1.10 1.63 0.81 55.65 12.00 1.44
7 7.2 2.98 0.15 325 62 1268 13.3 1.02 19.49 91.61 2.80 1.14 0.72 64.40 32.00 3.60
8 5.2 2.04 0.12 456 300 622 157 Taiwu 56.39 117 14.80 7.47 0.52 70.40 26.00 3.60
9 5.6 2.89 0.15 52 165 755 149 Taiwu 64.35 112 0.89 1.55 0.16 69.68 26.00 4.32
10 6.1 1.37 0.07 42 169 633 140 0.69 41.44 43.41 1.20 0.36 0.88 65.68 30.00 4.32
ﬂ'ﬁﬁmmzam 6-7 2.5-3 - 26-42 130 1040 135 - 11-16 9-12 0.9-1.2 0.6-1.2 0.9-3 - - -
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NAFaU kay 10.67 Wesidud lunlasnuasns Tuga gegn 11.19 Wesiudluulamagou uaz 16.39
Wosiud luwdasnunsns lualluamsie gean 2.5 Wesiudluwlameageu uay 4.2 Wesidud Tu
waunwnsns 1dvay gegn 0.3 Wedifudluulameasy uas 0.2 Wesidud lunvasnuasng (e
4)

2. szazluwn nunsvianeainlse 4 vlle Ao weuunsalua gean 5.3 Weosidudluwlamagay
wae 10.9 Wesidud luwlaanensns luge gean 10.0 WesidudlunUamegeu wag 10.4 iWesidud Tu
wUaunuasns luailuavine gegn 2.8 Wesiudluuvamageu uay 4.2 wWosdud luwdasinunsns
sy gean 0.1 Wesldudluulameaey uas 2 wWesidud Tuannwning (39 5)

3. szpgganan nun1sviateaInlsa 5 wia Ao wouunsAlua gedn 7.5 Wesidudluulamagey
way 11.4 Wosidusd Tuwasnunsns Tuga gean 102 Wesidusd iluuamaaouuazutannumsng lu
alluavine gegn 2.4 WesiWudluwlameaeu uag 1.7 wWosdud Tuwdannunsns sidvuwy gegn 0.2
Wesiudluuvamaaeu uag 1.7 wWoesidud luwdasnunsns s1uds lunuluwdamageu usnugegn
21.7 Wesidud Tuasnwnsng (13l 6)

4. s3EzHagou nUMsaeanlse 5 ¥ila fe weuwvselua gian 6.8 lWesidudluulameaay
waz 10.9 wWosdus luudannunins lugn gean 8.6 1Wesidus luwlamnaeu uaz 7.8 wWosidus Tu
wUaunuasns luailuawine gega 5.5 Wesiudluuvamaaou uas 4.4 wWosdus Tuwlatnunsns
srdvuy gean 0.3 Wesidudluunlawmadeu waz 5 1Wesidud luwlasnunsns sl gaga 1.2
Wesldudluuameaou uaz 21.7 Wedldud luuvaanunsns (mM3197l 7)

5. STEEWAILING WuN15viateanlse 5 ¥ia Ao wouuwnsalua gegn 4.5 Weosidudluuas
nadau uaz 8.9 1Wosidud lunvasnunsns lugn gean 11.8 Wesidud luwlavngeu uas 10.4
Wosdud Tunlannunsns Tuafiuamsne gean 7.1 WesiwudluuUamaaeu uag 14.7 wWosidud Tu
wUaanuning dvuy linvluwdamaaeu winvasge 2.1 Weosdud lundasnunsng sud aegn 1.1
Wedldudluwameaeu uay 2.0 Wedldusd luulaanuasng (197l 8)

nadiasveslsauzsiefidisaldfandn nuirutszuinsunseiianlussoydonendis
p1mAfuuariu sesasnie lugauazueuwnsalua WeifuiAsmandouds Wdufunandaugai
iheenldfdsluinseansivande liwuansfivanéafuunsgu

[

nan1INanY 2560/2561 wulsauszdiulalunUamaaeuwasulannunsng Al
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1. szezgludau wun1svinaneanlsa 5 3iln Ao wouwnsalua gega 10.7 Wosidudluwlas
nadau uaz 19.1 Wosidud lunvasnuasns lugn gean 7.2 Wesidud luwlawmeaau was 13.5
Wosidud luwdatnuasns luailuamsie gegn 3.0 Wesiudluwlamegou uae 3.8 1Wesidus lu
wUadnunsng s1dvuy gean 12.7 wWeswudluwlamegeu waz 9.3 wWesidud Tuudannunsns s1an 1
yluulamaaeu usnugaan 0.8 Wedidud lunasnunsns (M3 9)

2. szaglund wunisvianeainlse 7 vlle Ao weuunsalua gegn 3.9 Wesiduslullamagay
waz 6.6 Wesiud Tuuvaununsns luge asan 7.5 Wesiudluulamageu waz 11.4 wWesidud Tu
wlannunsns lualluavsne asan 4.4 Wesidudluwlamedou waz 5.3 Wesidud luwdaanunsns
1390 adan 6.5 Wosidudluwlamaaeu waz 3.7 wWosdud luwdasnunsns s1uds ldnuluudas
NAADU WANUEEA 0.5 wWosidud luwlatnunsns 5191 gegn 2.8 WesiWudluuUamaaeu uaz 3.8
Woesidud Tuwlatinunsns Fusarium gegn 0.3 wWoesiudlunUamaaau uas 1.2 Weosidud luwdas
\wAsNg (51971 10)

3. szpzdanan wun1svhateanise 7 3ile Ao uwouwnsalua adn 9.2 Wesidudluulamaaay
waz 5.5 Wosdud luuvawnunsns lugn aean 5.8 wWoesiudluuUamaasu uaz 10.2 wWesidud lu
wlaunuasns luailuamine gegn 2.9 Wesiudluuvamageu uay 3.8 wWosldus Tuwlatnunsns
Fdvuy g9an 4.9 Wesiudlunlamaaou waz 4.6 1Wesidus lunUasnuwnsns s1uls gedan 0.2
WesidudluUameaeu wag 0.1 Wesidud lunlannunsns 10 gegn 1.8 wWoesiudluulamageu
way 2.2 wWosidud Tuwdawnunsns Fusarium gegn 0.1 wWesdudluwlameaeu uaz 0.3 wWesidus Tu
wauAEASNS (M3197 11)

4. sepENasau numMsinaneanlse 6 win Ao weuwnsalud gean 3.2 Wesidudlunlamagey
wae 18.8 wWesidud lunvatnunsns Tugn asan 5.0 wWesiWudluwlamaaou uaz 12.6 Wosidud Tu
wlannunsns Tualluaivsie aan 2.6 Wesidudluwlameaaou uag 5.2 1Wesidud luwdaanunsns
1@y avan 2.3 Wesidudluwlameaeu uaz 1.7 Wesidud luudannunsns s1udls ldnuluwdas
nAEeU WANUELEn 0.4 Wosidud luwlaununsns 5961 aedn 0.2 wWesiudluuUamagou uas 0.5
Woedldud luulaanunsns (3197l 12)

5. 3TETWRAINING WUN139a1831n1sA 6 ¥lin Ae wauunsAlua gedn 3.6 LWasidudlunas
nadey way 7.0 Wosdud Tuwdannunsns Tugn gean 6.7 Wesidud luwlamadeu wag 8.6 wWasidud
Tuwdasnuasns Tuaduainie g 5.7 Wesdudluwlamaaou waz 9.0 Wosldus Tuuuasnumnsng
srdvuy gean 2.2 wWesiudluslamagau wag 2.7 Wesidud luudaunuwnsng 5141 aiga 8.4
Wosiudluwlamaaey wag 9.3 wWosidud Tuuvawununsns Fusarium linuluwlamegey uinu

g9an 0.1 Wesidud luwlaanunsns (M50 13)
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aan1awdnll 2561/2562 wulsafiusuiduldlundasiuiuy (meed 19) il

1. uauunsalug nunsviasludasiusuuidesuas dussvezlugeu-fanaseu gen
seu 11.2 Wesldud Tuuasdt 2 szegludeu

2. Tuga wumshaslundasfuuuuiisaeudas dausszezludeu-donon geansedu 1.2
wWosidud luuvasii 2 szezludey

3. uafuawie wunshasluwasiuwuuiiaeulas dussverlugou-tonen geansesu
0.8 Wosidus Tuudasit 1 szezludeu

a. srdvuy wunsvhanelusUasunuuisaesuias daudszerludeu-tonen guanszdu 6.0
Wesldust luuvasit 1 svezlusou

5. sudls linumsvianeluntasi 2 usmwugegsziu 13.1 Wedldud luuasil 1 svezdonon

6. asuitiouuuna Tunumsvianglunlasdl 1 uinugeaesedu 3.8 Wesdus Tuuasi 2 sves
Yanen

7. 518 numsvianelundasfunuuiasautas deudsverludeu-iamuna geanszdu 1.8
Wesldust luuvasit 2 svezlusou

nsihaneveslsauzsheiidaldlunvasiuuuudingrn wui sutsssuinguussiianly
svoyvononiiionnmbulasiy sesaunie ueuunsaluauazanuitoutuna eiiuiiemananudi

Ipduiunandauzahaheenlidsluimsziasivandne lnvasivandaiuaiuinsgiu

Tsandaiuiien
ndsanAuiAsuds dinandnunlilusiesiinisssuigerniad ladlsignuasan 1unan 1
&Uni udrseiiuennisveslsandsniafuifed 2 lsafinandnuzaag loun Tsaueuunsalua wazlse
AsTudonuuna wussRumaAnlsaded
AaNSHARY 2559/2560 HanAnuzinadsnsiuiie wuweuunsalua gean 60 Woslius Tu
uwannbAsNg uazasTUouULNG gean 83 wWoesidud Tuwdannunsng i (AN51971 15)
a9NSHARY 2560/2561 Handnuzihadsnsiuiie) wuueuunsalua gean 9.5 wWesidud Tu
wannumng wazaTudouyuNa gaan 8.3 Wosidud TuwUaanunsng wuriu (137971 16)
agMsHARY 2561/2562 Handnuzshmdsnsiiuifeinnudasiuiuy wuteuunsalua uay

AsUUBuUUNG @3anseau 0.08 WWasidus (115199 17)
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M157199 4 dydnsiinlsadAgidannaniges (%) vessininenlilussegludou gan1sndn 2559/2560 YBRNEATNTITINNTNAGRY 117U 10 578

DNDLULAT TN AT el

. wouwnIALUE Tugn lualivamsng 18
INEATNTIIEN . . . .
AU INEATNT HarNg AU LNEATINT HaRNg AU LNBAINT HaRNg AU LINEAINT HaFNg

1 1.0 3.9 5.6 -1.8 4.7 5.1 -0.4 0.4 0.1 0.4 0.0 0.0
2 2.0 2.8 35 -0.7 3.4 5.2 -1.8 2.5 4.2 -1.7 0.1 0.2
3 3.0 2.8 5.2 -2.3 5.5 5.6 -0.2 0.0 0.3 -0.3 0.0 0.0
4 4.0 10.6 10.7 -0.1 11.2 16.4 -5.2 0.5 0.4 0.1 0.0 0.0
5 5.0 2.3 35 -1.2 4.6 3.9 0.7 0.0 0.3 -0.3 0.0 0.0
6 6.0 2.7 3.6 -0.9 3.2 5.1 -1.9 2.3 3.9 -1.6 0.0 0.0
7 7.0 7.3 4.3 3.0 3.4 7.1 -3.7 0.3 1.2 -1.0 0.3 0.2
8 8.0 4.3 5.6 -1.3 2.9 3.4 -0.5 1.1 2.3 -1.2 0.0 0.0
9 9.0 4.8 53 -0.5 4.2 4.7 -0.5 0.3 0.5 -0.2 0.0 0.0
10 10.0 5.6 5.8 -0.2 5.4 6.4 -1.0 0.2 0.2 0.0 0.0 0.0

ALady Aady a7 53 -0.6 a8 6.3 15 08 13 0.6 0.0 0.0

t-test ns * * ns

a o a o

ns = ldusnansiuegeditdedAgnieeda, * = unnansiuegslidedAgnadanszauauToNu 95%
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15199 5 AetinisiinlspdAyntannaindes (%) vesssiinhnenliluszeyluun gansuin 2559/2560 Y0unwnINTsIUMIMAgey 311U 10 578 8N

WA 9 TTealul

; wouunIAlu lugn luadiuaving 18
NYAINTTIEN . , ) .
nAdOU \NWAINT Hagina VAAOU \NEAINT Haring NAAOU \NEAINT Haring GEGL inEAINT Hagina

1 53 8.1 -2.8 2.6 4.4 -1.8 0.8 0.0 0.8 0.1 0.0 0.1
2 33 4.6 -1.3 2.1 33 -1.2 25 4.2 -1.7 0.0 0.1 -0.1
3 3.6 24 1.2 2.5 5.0 -2.5 0.0 0.3 -0.3 0.0 0.1 -0.1
4 8.2 10.9 -2.7 10.0 10.4 -0.4 0.5 0.4 0.1 0.0 0.0 0.0
5 3.6 43 -0.7 2.7 4.0 -1.3 0.0 0.4 -0.4 0.0 0.0 0.0
6 3.4 4.5 -1.1 34 4.8 -1.4 2.8 35 -0.7 0.0 0.0 0.0
7 a7 6.0 -1.3 35 7.1 -3.6 0.2 1.8 -1.6 0.1 2.0 -1.9
8 3.7 4.2 -0.5 3.2 3.7 -0.5 0.9 1.2 -0.3 0.0 0.0 0.0
9 34 4.6 -1.2 2.7 3.1 -0.4 0.1 0.2 -0.1 0.0 0.0 0.0
10 5.0 4.8 0.2 3.8 4.8 -0.9 0.0 0.1 -0.1 0.0 0.0 0.0

ALade 4.4 54 -1.0 3.6 5.0 -1.4 0.8 1.2 -0.4 0.0 0.2 -0.2

t-test * o ns ns

Y] Y] Y

ns = ldusnansiuegedidedAgnieeda, * = unnansiuegsiidedAgnadanszauauEoNu 95%, ** = uanansiuegslided Ay adAnszAUANLTBNU 99%
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[

M157199 6 AinsiinlsadAgdanvnainies (%) vessiisiinenldlussevyenan gan1suan 2559/2560 Ua4NEATNTTINAITNAGDY 311U 10 578

DNDLULAT TN AT el

\NEATNS wauUNIAlLE lugn Tuafiyaning F1dv 5
i']EJﬁ NAgU LNWYAINT WA G LNWAINT NaFNg G LNYAINT NARg 112G 1R)N] LNWRINT NARY NAEU LNWYAINT NARY

1 33 4.8 -1.5 1.9 35 -1.6 24 1.6 0.7 0.0 0.0 0.0 0.0 0.0 0.0
2 1.2 4.0 -2.8 4.2 6.5 -2.2 0.5 0.5 0.0 0.2 0.0 0.2 0.0 0.0 0.0
3 35 a7 -1.2 3.6 4.1 -0.5 0.1 0.2 -0.1 0.0 0.1 -0.1 0.0 0.0 0.0
4 7.5 11.4 -3.9 9.2 9.2 0.0 0.2 0.3 -0.2 0.1 0.0 0.1 0.0 0.0 0.0
5 3.9 4.5 -0.6 2.6 3.6 -1.0 0.0 0.4 -0.3 0.0 0.0 0.0 0.0 0.0 0.0
6 3.7 4.6 -0.9 23 6.1 -3.8 1.2 1.4 -0.2 0.0 0.0 0.0 0.0 0.0 0.0
7 4.1 55 -1.4 29 7.1 -4.2 0.2 1.7 -1.4 0.2 1.7 -1.4 0.0 0.0 0.0
8 3.2 3.8 -0.7 3.1 3.6 -0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9 3.3 3.0 0.3 1.9 2.3 -0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10 4.1 4.1 0.0 35 3.2 0.2 0.1 0.3 -0.2 0.0 0.0 0.0 0.0 21.7 -21.7

F’]'WLQSEJ 3.8 5.0 -1.3 35 4.9 -1.4 0.5 0.6 -0.2 0.1 0.2 -0.1 0.0 2.2 -2.2

t-test * * ns ns ns

a o a o

ns = ldusnansiuegedidudAgnieeda, * = unnansiuegslidedAgnadanszauaNLToNu 95%
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[

M15°99 7 AvlinaAnlsad1 Ay NTavnanaes (%) vessidinenldlusvesnageu gan1skan 2559/2560 104nE¥AINITIUNTNAGDU 311U 10 578

DNDWULAT V9T erslul

INWYATNS wouunsAlu lugn luadiyavsng Y sl
i’]ﬂﬁ g )Y LNWYAINT WA NAFDU bNWYAINT NARNg nagay LAWANINT NaRNg Ny bNYAINT NARg NAEdU LAWANING NaRNg

1 2.2 1.5 0.7 0.9 3 -2.2 55 4.4 1.1 0 0 0 0 0 0
2 1.5 2.6 -1.1 4.3 5 -0.7 0.6 0.8 -0.1 0.3 0.3 0 0 0 0
3 2.3 4.2 -1.9 3.1 3.7 -0.6 0.4 0.3 0.1 0 0 0 0 0 0
4 6.8 10.9 -4.1 8.6 7.8 0.8 0.3 0.5 -0.2 0.1 0 0.1 0 0 0
5 4 4.3 -0.3 2.2 2.9 -0.8 0.1 0.3 -0.2 0 0 0 0 0 0
6 3.9 4.3 -0.4 2.1 3.7 -1.6 0.8 1.1 -0.3 0 0 0 0 0 0
7 2.9 4.8 -1.9 3.1 59 -2.8 0 15 -1.5 0 5 -5 0 0 0
8 4.8 3 1.8 3.7 33 0.4 1.2 2.5 -1.3 0 0 0 1.2 1.2 0
9 2 2.6 -0.5 29 3.1 -0.2 0 0 0 0 0 0 0 0 0
10 3.6 4.1 -0.5 34 2.6 0.8 0 0.3 -0.3 0 0 0 0 21.7 -21.7

Auade 34 4.2 -0.8 34 4.1 -0.7 0.9 1.2 -0.3 0 0.5 -0.5 0.1 23 -2.2

t-test ns ns ns ns ns

o o

ns = ldusnansiuegedidudAgnisedia
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A1599 8 Avtinisiinlspddgdannnanides (%) vewwedntiinenlilussesiauing gan1sHan 2559/2560 YBUNWAINITTINNITNAAOU 31U 10 918

DNDLULAT TN AT el

\NEATNS wauunIAlUE Tugn luadiyavsng ERGLEGT gaIiIk
i']EJﬁ Negay LAWAINT NARNS Nedy LAWRINT NARNS Nedy LAWRING NARN nagau LAWRINT NARN nagau LAWRING WA
1 1.7 6.0 -4.3 0.0 10.0 -10.0 6.0 14.7 -8.7 0.0 0.0 0.0 0.0 0.0 0.0
2 0.6 0.8 -0.2 5.8 6.6 -0.8 53 8.6 -3.3 0.0 0.0 0.0 0.0 0.0 0.0
3 22 23 -0.1 0.0 0.3 -0.3 0.3 0.5 -0.2 0.0 0.0 0.0 0.0 0.0 0.0
4 4.5 8.9 -4.4 11.8 10.4 13 7.1 8.6 -1.5 0.0 0.0 0.0 0.0 0.5 -0.5
5 25 2.0 0.5 3.6 6.0 -2.4 2.2 8.8 -6.6 0.0 0.0 0.0 0.1 0.5 -0.3
6 24 26 -0.2 3.5 4.9 -1.4 3.4 6.3 -2.9 0.0 0.0 0.0 0.1 0.5 -0.3
7 2.0 24 -0.4 6.3 57 0.6 8.4 10.1 -1.7 0.0 2.1 -2.1 0.4 0.6 -0.2
8 2.0 2.1 -0.1 53 5.6 -0.3 5.2 5.8 -0.7 0.0 0.0 0.0 0.0 0.0 0.0
9 3.2 3.4 -0.2 3.6 3.0 0.6 35 33 0.2 0.0 0.0 0.0 0.0 0.1 -0.1
10 1.5 1.8 -0.3 8.8 44 44 49 53 -0.4 0.0 0.0 0.0 1.1 2.0 -0.9
Aade 23 3.2 -1.0 4.8 57 -0.8 4.6 7.2 -2.6 0.0 0.2 -0.2 0.2 0.4 -0.2
t-test ns ns * ns
ns = ldumnenafuegnaditdfynieadn, * = winsstuegnaditudfynadifiseiunnuderiu 95%
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1Y

M1379% 9 Avtinsiinlsad Ay ndanvnanwes (%) vewsdninenliluszegludou gan1swdn 2560/2561 YBuNYAINTIINNTNAGBY 11U 10 578

4

DNDWULAT V9oL erslual

\NYATNT wouLNIALUA Tugn lugnadinavsne 18y 301
8 VAADU BRSNS WAR9 VARDU BRSNS WaRl  MAFRU  INWASNT  Hadl  MIAAeU  WNWAINT MR VIRABU BRSNS WaRng

1 a7 1.1 3.6 57 15 4.2 0.3 0.2 0.2 12.7 9.3 33 0.0 0.0 0.0
2 7.5 4.4 3.1 7.2 4.9 23 0.3 1.2 -0.8 0.3 1.7 -1.3 0.0 0.0 0.0
3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 10.7 19.1 -8.4 6.7 13.5 -6.8 3.0 1.2 1.8 0.0 0.3 -0.3 0.0 0.0 0.0
5 2.7 3.0 -0.3 4.5 58 -1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 -0.8
6 6.7 7.0 -0.3 3.5 5.0 -1.5 0.7 13 -0.7 0.7 3.2 -2.5 0.0 0.2 -0.2
7 3.0 4.6 -1.6 4.3 2.3 2.0 0.5 0.0 0.5 4.3 8.5 -4.3 0.0 0.0 0.0
8 5.0 3.0 2.0 2.0 1.8 0.2 0.7 0.0 0.7 0.7 1.0 -0.3 0.0 0.0 0.0
9 35 ar -1.2 2.3 2.3 0.0 0.0 0.3 -0.3 0.7 1.8 -1.2 0.0 0.0 0.0
10 52 18.1 -12.9 53 13.3 -8.0 2.3 3.8 -1.5 0.0 0.0 0.0 0.0 0.0 0.0

Aady 4.9 6.5 16 4.2 5.1 0.9 0.8 0.8 0.0 19 26 0.7 0.0 0.1 0.1

t-test ns ns ns ns ns

o

ns = LiupnAnsiueesidodrAgmieada
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A1399 10 dedinsiialspdAgydlanvnainiios (%) veswsannenidlussegluun lugansndn 2560/2561 ¥aan¥nINITINNITNAZOU 71U 10 918

DWNDUAULAT V9INPT el

P LaULNTALUE lugn Tuaiiuamsne ERELE ] s 3191 Fusarium
il NAFDU  WNUASNT  NARN  VIEBU  WNUASNS  HAANY  MIAAOU  LNWASNT  WARNN VIAFEU  NURNT AR YIAEDU  LNWAINT  WAR MAABU  WNWASNT  NARN  ypaau LNWASNS  Hasing
1 2.8 29 02 75 64 11 17 07 10 6.5 37 28 0.0 05  -05 0.0 00 00 0.0 00 00
2 3.1 02 29 3.4 63 28 2.4 53 29 1.0 36 26 0.0 00 00 0.0 00 00 0.0 00 00
3 25 43 18 2.2 78 57 0.0 25 25 0.2 00 02 0.0 00 00 2.0 20 00 0.0 12 12
4 0.9 66 5.7 44 104 60 18 30 12 0.4 03 01 0.0 00 00 0.2 01 o1 03 02 01
5 17 07 10 5.7 72 15 2.7 17 10 0.0 00 00 0.0 00 00 2.7 50 23 0.0 00 00
6 18 23 06 5.2 65 13 4.4 53 09 43 35 08 0.0 00 00 0.0 00 00 0.0 00 00
7 20 33 13 4.7 33 13 13 03 10 13 03 10 0.0 00 00 0.0 00 00 0.0 00 00
8 39 14 25 4.1 57 16 0.9 20 11 0.2 14 12 0.0 00 00 2.8 38 10 0.0 00 00
9 3.0 16 14 16 64 48 0.1 24 23 0.3 15 12 0.0 00 00 13 26 12 0.0 00 00
10 14 38 23 6.6 114 48 16 18 -02 0.1 01 00 0.0 00 00 0.3 02 o1 0.0 00 00
Auade 23 27 04 45 7.1 2.6 1.7 25 08 14 14 0.0 0.0 01 -0.1 0.9 14 -04 0.0 01  -01
t-test ns * * ns ns * ns

o o o w a

ns = lwanenaiusegnalidudfAmieads, * = wanaeanuegeivedAunsadfnseauaNULRITY 95%

o o



A v a o » aa & | - | a
H1319N 11 W%UﬂqiLﬂﬂiiﬂaq iy]V]iJa']L‘Viﬁ]ﬂ']ﬂL%@i’] (%) %aﬂmgﬂjﬂuqﬂ@ﬂlmu53EJSEU@W@ﬂ Q@ﬂrﬁmaf”]

DNDLULAT TN AT el

26

2560/2561 Y99LA¥ATNTIIUAITNAADU 91UU 10 57

\washs woULNIALUE Tugn Tuativausie 18y sudls 301 Fusarium
578*7‘ NagaU LNYATNT NARN NagaU LNYATNT WA nagau NYAINT WA nagau YAINT NAFN nagau NYATNT NAFN NAgU NYAINT NAFINa NAgOU NYAINT NARNY
1 5.1 55 -04 58 58 00 09 08 01 49 a6 04 02 01 02 00 00 00 00 00 00
2 1.2 32 21 33 56 23 10 36 26 04 27 24 00 01 -01 o1 01 00 00 00 00
3 3.0 31 -01 1.9 64 -45 06 15 -09 03 05 02 00 00 00 10 14 04 00 03 03
4 9.2 35 57 43 87 44 14 14 00 04 03 01 00 00 00 03 04 -01 01 01 00
5 2.2 27 06 23 55 32 14 24 09 02 04 03 00 00 00 18 20 -02 00 00 00
6 1.6 23 07 39 62 24 29 38  -09 20 18 02 00 01 -01 o1 02 -01 00 00 00
7 4.2 58 16 41 53 -13 10 08 03 36 38 01 00 01 -01 00 00 00 00 00 00
8 1.6 49 34 31 73 42 05 14 -10 04 11 07 00 00 00 13 21 -08 00 00 00
9 26 a6 20 34 74 40 00 14 -13 06 14 08 00 00 00 17 22 -06 00 00 00
10 6.8 32 36 45 102 56 11 15 04 03 03 00 00 00 00 03 03 00 00 00 00
ALady 3.7 39 02 36 68 32 11 19 -08 13 17 04 00 00 00 07 09 02 00 00 00
t-test x* * * ns * ns
ns = ldumnenafuegadifeddnieadn, * = unnmsfuegadifedidynadivissiuanudoiu 95%, ** = unnsafuegadifuddynadnfissruanundoiy 99%
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A13e9 12 AvlinisfialsadAyflanmnainesn (%) veseintinenliilusssenagou gon1snan 2560/2561 Y04NEAINIIIUNITNAGOU MUY 10 918

DNDWULAT V9T erslul

ABASAS LaULMIALUA Tugn Tuafinamsne 18 sl 5991
il NAADU  LNWATNT WA NAERU  LAWARTNT  WAAN VIAERU  LNWATNT  WARNN VIAEOU  LNWATNT  WasN MAARU  WNWASNT  NaE YREU  WN¥RAINT WA
1 3.2 3.4 -0.2 2.7 6.1 -3.4 1.0 1.7 -0.7 2.3 1.7 0.7 0.0 0.2 -0.2 0.0 0.0 0.0
2 1.1 1.6 -0.5 1.7 6.7 -5.0 0.3 35 -3.2 0.1 0.3 -0.2 0.0 0.0 0.0 0.0 0.0 0.0
3 0.9 6.9 -6.0 1.8 8.0 -6.2 0.3 2.5 -2.2 0.0 0.3 -0.3 0.0 0.0 0.0 0.2 0.5 0.3
4 2.9 18.8 -15.9 2.8 9.3 -6.4 0.7 1.8 -1.2 0.2 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0
5 1.1 6.7 -5.6 1.7 1.7 -6.0 0.2 5.1 -4.9 0.0 1.3 -1.3 0.0 0.0 0.0 0.2 0.0 0.2
6 1.0 1.6 -0.6 4.4 6.2 -1.7 2.6 5.2 -2.6 0.2 0.2 0.0 0.0 0.4 -0.4 0.0 0.0 0.0
7 2.2 3.0 -0.8 2.9 6.3 -3.4 1.6 1.7 -0.1 1.9 1.7 0.3 0.0 0.3 -0.3 0.0 0.1 -0.1
8 0.8 5.3 -4.5 1.9 7.1 -5.2 0.3 2.0 -1.7 0.0 0.2 -0.2 0.0 0.0 0.0 0.0 0.0 0.0
9 0.7 5.1 -4.4 1.2 7.1 -5.9 0.0 2.3 -2.3 0.3 0.6 -0.2 0.0 0.0 0.0 0.0 0.0 0.0
10 0.5 13.8 -13.3 5.0 12.6 -7.6 0.2 2.8 -2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ﬁhm?iﬂ 1.4 6.6 -5.2 2.6 7.7 -5.1 0.7 2.9 -2.2 0.5 0.6 -0.1 0.0 0.1 -0.1 0.0 0.1 0.0
t-test ** ** ** ns ns ns
ns = lilunnsnstuegneiifeddymeadn, * = wandnstusgadifoddymeadifiseiuanudesiu 99%

)
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A1399 13 dvdinsiialsadfgidannnainaes (%) vewzirninenldlussesinuing gan1suan 2560/2561 YauNwRINITINNITNAZOU 31U 10 518

DNDWULAT V9T erslul

AWASAS UOULNIALLA Tugn Tuativansng Y 301 Fusarium
sl NAADU  WNWATNT  WAE VIREU  LNBASAT  KaAN MAEOU  LNBASNS  HadN  VIAEOU  LAWATNT  WaAN VIAERU  LNWATNT  NaR1e VIAERU LNWASNT  Naea
1 3.0 3.9 -1.0 6.5 6.0 0.5 1.3 3.1 -1.9 2.2 2.7 -0.5 0.0 1.2 -1.2 0.0 0.1 -0.1
2 0.3 1.3 -1.0 3.6 4.4 -0.8 1.2 6.5 -5.3 0.1 0.4 -0.3 0.0 0.0 0.0 0.0 0.0 0.0
3 1.7 1.8 -0.1 6.7 5.5 1.2 5.1 6.7 -1.6 0.0 0.9 -0.9 1.2 3.3 -2.1 0.0 0.0 0.0
4 1.2 7.0 -5.9 5.1 8.0 -2.9 1.3 7.3 -6.0 0.0 0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0
5 1.3 1.4 -0.1 3.9 5.3 -1.3 5.7 9.0 -3.4 0.0 0.2 -0.2 0.9 6.0 -5.1 0.0 0.0 0.0
6 0.4 1.4 -1.0 2.3 3.6 -1.2 3.9 5.6 -1.6 0.0 0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0
7 3.2 4.7 -1.4 6.5 6.0 0.5 2.3 3.5 -1.1 1.8 2.6 -0.8 0.0 0.3 -0.3 0.0 0.0 0.0
8 2.3 2.8 -0.5 4.9 8.5 -3.6 2.0 5.6 -3.6 0.0 0.1 -0.1 8.4 9.3 -0.9 0.0 0.0 0.0
9 3.6 4.0 -0.4 5.1 8.6 -3.5 0.1 4.5 -4.4 0.0 0.0 0.0 1.2 7.2 -6.0 0.0 0.0 0.0
10 0.7 6.1 -5.4 5.5 7.3 -1.8 1.8 7.1 -5.2 0.0 0.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0
ﬂ'WLagﬂ 1.8 35 -1.7 5.0 6.3 -1.3 25 5.9 -3.4 0.4 0.7 -0.3 1.2 2.7 -1.6 0.0 0.0 0.0
t-test * * ** * ns ns
ns = WwanenaiusgalidedAgmieads, * = wanfesiueg1eived “’mmqaﬁaﬁizﬁummﬁaﬁu 95%, ** = LANANNNUBE19E N ”zymaaaaﬁigﬁummﬁaﬁu 99%

o
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15199 14 dtinsiialsadAylianvnanies (%) veseiininenldusaysvesnsnanewmeaie gansnan 2561/2562 Yo8NuAINTAURUY 31U 2

378 DWNOWULAT T ALTerslul

y waULNIALUA lugn lualluamse AN 504 ps1uidloutuma 3
FLHZNITWRIUN
YDINZII wlasdi wlasdi wlasdi wlasdi wlasdi wlasdi wlasd wlasd wlasdi wlasdi wlasdi wlasdi wlasdi wlasd
1 2 1 2 1 2 1 2 1 2 1 2 1 2
Tueau 1.6 11.2 0.5 1.2 0.8 0 6 0 0 0 0 0 0.4 1.8
Tuwn 1.9 8.3 0.8 0.8 0.4 0.4 4.3 0 0 0 0 0 0.1 1.2
Yan0n 0.9 0.4 0.3 0.4 0.1 0 1.2 0.2 13.1 0 0 0 0 0.9
NABDY 0.7 0.2 0 0 0 0 0 0 0 0 0 0 0 0.5
NUUINA 0 0 0 0 0 0 0 0 0 0 0 3.8 0 0.5




A19799 15 15AWDTIVUNANZUNEINITAUALT (%) TukUadnensnsTINNITNAEaUIIUIU 10 518 Tuswnaliume 3aiadesdud Un1sudn 2559/2560

§ lsAkauwmsAlu Tsmps1uidonuuna
NEAINTTN : .
VIAdOU LNYATNS MR VAdoU NYATNT AR
1 35 50 -15 25 50 -25
2 a5 30 15 0 a0 -40
3 0 50 -50 0 25 -25
4 0 50 -50 0 35 -35
5 0 a5 -45 0 5 -5
6 25 15 10 0 20 -20
7 20 60 -40 10 55 -45
8 33 a0 -7 20 83 -63
9 15 30 -15 0 15 -15
10 20 25 -5 0 a0 -40
Aade 19 40 -20 6 37 31
t-test * x>

ns = ldumnensiusgaiitodAgneaia, * = unnansiueslidudAgnsadanszAuaNTosu 95%,

'
aaa

** = ANANNUOYNLTYEAYNNADATNTZAUANLTDLU 99%



AN397 16 15ADTIUUNANLUIMAINISAULAEY (%) TulUadnunsngsiunIsnaaausuIy 10

78 Tugnowlwne J9riameslug Un1suasn 2560/2561

LAYAINT lsAloulnsAlua Tspnsudeuuuna
3’18171‘ NAFU YATAT NAFIN NAFY LNYHINT NARS
1 0.0 0.4 0.4 0.2 2.2 2.0
2 0.9 0.8 0.1 2.9 8.3 5.4
3 1.0 9.5 -8.4 0.3 1.2 -0.9
i 0.0 3.8 38 4.4 8.0 3.6
5 a7 4.0 0.7 1.2 1.3 -0.2
6 0.0 0.1 -0.1 0 0.0 0.0
7 0.0 0.0 0.0 0 0.0 0.0
8 0.0 0.0 0.0 0 0.0 0.0
9 0.0 0.0 0.0 0 0.0 0.0
10 0.0 0.0 0.0 0.0 0.0 0.0
Aade 0.7 1.8 1.2 0.9 2.1 1.2

t-test ns ns
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a o a o o 1Y =

ns = lunnenaiueg NITuEIAYN9Eds, * = unnenueNIlTyd AN NADANIZAUAMUTDIIU 95%, ** = LANANY

AusgeiliedAgnsadanszauAUToI 99%

A13197 17 1A TIVUNANZUNEINITAULAET (%) Tunlaunensnsiuwuy 2 578 UN1SHEN
2561/2562

wUasduLuui 1sAkaULNTALLA 15AATTIULUBUUUEE
1 0.04 0.05
2 0.08 0.08

4. NAKBANZ3IIY AUNULATNANDULNY

qan1sHAnLzastinenldd 2559/2560 9MnMITIUTINLAElAT g ayananARduYuLAY
nanouknilumandnuzaininentdl luwlamageu $1u7u 10 was ulaunsasns $1uIu 10 ulag
wuuamaaeuinandniads 735 Alandusels wasnuasnsinandnade 736 Alansudels A1
\aae 28 vmsenlansy LLUaﬁmaaUﬁﬁunuLaﬁaﬁ 7,053 uneols LLUaaLﬂwmsﬂiﬁé’unuLaﬁaﬁ 7,285
unsiels wameaeuiisgldgndiads 20,789 umsols wlaununsnsiseldiade 20,889 unsiels
TagAn BCR #ldluntamaaou 2.95 duntaanuming 2.86 (51971 18)

aamsnAnuzasinenldl 2560/2561 Idmunuuarinnesitoyananansuyuuasnanouuy
Tumswdnuzaisinentd Tuuameaey $1uau 10 uUas wlasnumsng S1uau 10 was nuduuag
naaouiinandniade 789 Alansudels ulaunwasnsiinandniads 756 Alansudels MAveladedn 28
Umaenlansy LLUaﬂmaaUﬁﬁunuLaﬁaﬁ 6,972 UNABLS Lmaﬂmwmﬂsﬁﬁunumﬁaﬁ 7,413 UmADls
wamaaeuiiseldavdieds 15991 vmsels wannunsnsiaeldiade 15,376 vinsols Taen BCR
lalunvamaaey 2.33 drundasnuasng 2.10 (115197 19)

Tuggnswdnuzaaatiinenldd 2561/2562 Ifieseinandn funuuaskanouunulunisude
uzshsihaenlivesutasdunuudunistesfungueinisiiinanideslunanzaasinenlilngds
wausay Sriadedl wasnunsnsduuuuldnananuzaands 900 Alansusiols dseldanisiols

20,700-27,000 U Heldresunu (B/C ratio) 2.16-3.26 FafuensenIsamu (A5197 20)



A9 18 Wawdn Auvu waznaneuwny luniswinuzsisdinenld YeswlamegeunariuasnunsnsUniswin 2559/2560 o.usluns .i3eslnl

wawamLads (nn./13) 317 fuvuads (U1n/ls) selegnsaels (Ln/ls) BCR
gl
WNYASNT -
o uuag uuag . \way wlas wlas . ulag ulas . wdag wlag
3N NAFIN NAFIN NAFIN
NAFOU  LNEAINT W wegou  1nwRINT NAFOU WNYAINT NAFOU WNYATNT
nn.)
1 630 625 5 35 6,844 7,062 -218 22,050 21,875 175 3.22 3.1
2 645 840 -195 30 6,515 7,154 -639 19,350 25,200 -5850 297 3.52
3 580 500 80 22 5,510 5,413 97 12,760 11,000 1760 2.32 2.03
4 850 833 17 22 7,734 7,766 -32 18,700 18,333 367 2.42 2.36
5 540 540 0 22 5,731 5,931 -200 11,880 11,880 0 2.07 2
6 760 720 40 30 5,856 6,034 -178 22,800 21,600 1200 3.89 3.58
7 870 875 -5 30 8,028 8,027 1 26,100 26,250 -150 3.25 3.27
8 930 925 5 30 8,898 9,374 -476 27,900 27,750 150 3.14 2.96
9 825 800 25 30 9,443 9,818 -375 24,750 24,000 750 2.62 244
10 720 700 20 30 5,969 6,269 -300 21,600 21,000 600 3.62 3.35
ﬁ’]LagﬁJ 735 736 -1 28 7,053 7,285 -232 20,789 20,889 -100 2.95 2.86
t-test ns xx ns

o aa uo vo 1Y

ns = Lilunnsnstuegnafifoddnmeadn, * = wndstuegaltuddymeadafissduanudasiu 95%, ** = unnanstusgadiddymeadafisesduanudesiu 99%



A3 19 Wandn duvy uazkanauwny lun1sudausiiaiinenld vewdamedeukazuladnunsns Un1suan 2560/2561 o.uaikms 2.188dlnl

34

waAALade (nn./15) 1A Funuiade (wm/ls) eligvssals (Ln/ls)
WNWATNT \nde
J wuag bUas , wuag wuag , , wuag wuag
3189 wasne  (Uw/ NARN wlamngeu wlaaununsns  Wamg
NAgoU \NYAINT o) 2G04 \NWAINT 260 LNYATNT
1 590 563 27 35 6,298 6,758 -460 14,750 14,063 687 2.34 2.08
2 900 900 0 30 7,517 7,803 -286 17,100 17,100 0 2.27 2.19
3 720 650 70 22 6,338 6,348 -10 14,400 13,000 1400 2.27 2.05
4 830 700 130 22 7,082 7,243 -161 18,260 15,400 2860 2.58 2.13
5 720 700 20 22 6,442 6,697 -255 14,400 14,000 400 2.24 2.09
6 825 800 25 30 5,814 6,094 -280 16,500 16,000 500 2.84 2.63
7 800 800 0 30 8,056 8,981 -925 15,200 15,200 0 1.89 1.69
8 890 875 15 30 7,940 8,759 -819 17,800 17,500 300 2.24 2
9 870 875 -5 30 8,448 9,321 -873 17,500 17,500 -100 2.06 1.88
10 740 700 40 30 5,787 6,127 -340 14,000 14,000 800 2.56 2.28
Aade 789 756 33 28 6,972 7,413 -441 15,991 15,376 685 2.33 2.10
t-test . . *

o o o o

ns = ldusnansiuegedidedAgnieeda, * = unnansiuegslidsdAgnadanszauauEoNu 95%, ** = uanansiuegslided Ay adAnszAuANLTBEU 99%
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ANTN 20 WanEn Aunu uazkanauwny Tunisuanuzitninenld vesuUadnunsnsauluy Un1s

NAM 2561/2562 9.Uwed 2.13ealm

¥ 4 . 4 9IAY NAKAR  HARde . 9eleans
NwASNT - Auivgn  Aunueke p p selaans o
p , , bRl Eey bRl sl BCR
5199 (ls) (ww/l9) , (Um) ,
ww/nn) - (n)  (n/l9) (un/ls)
1 5 8,291 30 4,500 900 135,000 27,000 3.26

2 3 9,605 23 2,700 900 62,100 20,700 216




36

9. ajUNANIINARDILALTBLEUBULY
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1. shuewd dndvmsmsiianuiuasaiseudile Musueutfvesasiadiusasvdaildly
nsmuaulsauzang Bmsld anuiumuventedifidearsied mufenisiinansenuiFesansfivandns
mudormusesUsemagdlunsdsoonuzsnainenliflfudinunans sxaeliinasnsidenl#38ms
Joafurndndimnzan antgmansfvnndslunandn wazaiennudesiuliunguilng

2. Mugnmgiemaluganisuds nMwdeuzahahnenldivenisdseeniudmineddva Ins
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defimaunnlugeuluszesdndn Tuseudedliudusannin aglddudernitianimennmauazanid
fiftazavegluau uenanitymananimgiiemaiiuasuudas lussesunsdenen dufnagdumn v
Iugaaanandie Annatey wazwanlugou Jvibrusasdivatgsrezludunednunieaiuiedny diua
Tinandnuzinmeesoongnaiavateiu lsiitymilunisquadanisarunginld uenaniszeso
nonvadNzaag Fsaglutiggnuin ormamdunazivuenvun iuiadeiilidsudadwiarevensn

wagluagiane AsnIsnIsdansiividuuzaudanss waganUsunavesdeiiasidvinans

3. dunsdamsulaw@n inwnsnsnesdiauldlandugua d1513n1558unvelsnuzl9eEs
guae Ianuianuiilafeiuiiwiainsssuinvadlsaudasytinveusing Hudisnsdesiuy

A19A15ANLLNLUUNANNEIY UDNANNUNITIANTISLAEsINUaIlsAaInTunsanandaLmaLa2lURauanaIu
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10. nmsunasuIwlUlgUsL el
ATONENDANAINU:
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asinilvazanansivanAslunandn

mMyiannaideseiilen -
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U o U = 1 a 1 dd‘a '3 1 a wa a
noslesiuuazidndngiiy nsuduaiunisinuns. lusngUnfam. ueaine msudfaua wagnmsuims
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AngialaeIBnaunay. nsudLasuNTnYns. 30 v,
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9381 FANSMTy 99T AnSna wazlendanual Junue. 2545. Tsauazuuasdnganle AUl wazusae.
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Funun 20U war WY1 @onan. 2553. Teuideatuauysal lasinis mstesiuddalsaneu
uwnsaluavasnauzaiuginenlindinsiiuifeilesdd3s. drdnaunsmuatvayuniside.
56 Wi,
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s 1o
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ausANWNl LINUAI wavunall dmaugian. lusIngUiTun. “ueie” lnavesaulne lulnadwnuau.
(szuvoaulatl) unasdaya: http://www.biotec.or.th/biotechnology-
th/newsdetail.asp?id=1923(8 iuAx 2552).

Y

dinanuAsegianisinems. 2557, Toyaiugiuasuegnanisinumns U 2556. 110 v,

CY (Y v v A A

drin3desimuinisensnefiy. 2548. n1stesiumdndagieimvangay. Ty sreauauimtenuide
LagWauIA1LnY wazmalulagnisinuns U 2548, NsU3¥INI5NEAT NTENTINNYATLAL
avnsal. v 549-552.

dnifenaziauinisinuns wafl 3. 2556. lBNa13NTIANISANY MawERUzsRaAINITBNNS
dewanlunipnyiueanideamilonauuu. NSUIPINTNLAT NTENTINYATLALANNTAL. 62 1.

qUIR Wasmun. 2541, auenmlsauzaauarn1slesiumdnlngionaunanu. noslsaivuaryadvine)

NSUIINITNEAT. 29 .

13. A1ANUIN

ANSIHUINT 1 USUIUUNNULaZNISNSE8VDINY B 1LNDLULAY 39 diaadlu U 2559 - 2562

W.A. 2559 W.A. 2560 W.A. 2561 W.FA. 2562
U Usunar  dawaudn dluner dawaudn Yl awauduw dSana 97U
(33.) Wunn (a.) Wunn (a.) Wunn (3y.) Hunn

énsiAu 34.60 3 31.30 8 0.80 1 49.30 1
AuUAMNWS  10.90 1 0.00 0 0.00 0 0.00 0
funay 0.00 0 8.40 1 7.20 3 0.00 0
LUW8U 19.70 1 49.40 11 75.90 9 6.90 2
W PN1AU 139.30 16 240.20 19 238.30 19 227.20 14
ﬁqmau 280.20 21 148.70 21 74.40 21 37.70 11
N3N§I1AN 151.20 22 196.90 22 292.90 23 134.60 14
GRalEY 199.40 22 187.00 29 225.30 24 281.10 20
AUy 187.00 21 109.60 13 74.90 14 94.90 15
fand 133.20 16 209.60 15 219.30 11 94.50 5
WHAINBY 97.00 7 11.80 5 4.60 3 10.30 2
suAY 3.60 2 15.60 3 68.60 5 5.70 2
39U 1,256.10 132 1,208.50 147 1,282.20 133 942.20 86
LQ?;EJ 104.68 11 100.71 12 106.85 11 78.52 7




1 : @183NeaeINSEUNTaUTENIUN 1 (kwe)

ANSIHUINT 2 ANUTUAUNNS D1LNDLULn Jaiadiadluni U 2559-2562

39

X o v ¢ A P ¢ & ¢
AMUVUAUNNILRAYF18L09U (LU ILIURN)

U | anuau

WA | dunS | wa | nw. | fa | we | wa. | 88 | na | de | ne. | ae | we. | s

2559 ggn 94.65 | 93.10 | 84.68 | 82.64 | 91.08 | 93.00 | 90.09 | 94.31 | 93.78 | 93.67 | 93.17 | 93.73
G‘i"]zjﬂ 32.84 | 26.00 | 22.32 | 24.59 | 38.15 | 4580 | 47.19 | 52.83 | 47.11 | 39.59 | 31.47 | 29.24
Laﬁlﬂ 63.74 | 59.55 | 53.50 | 53.61 | 64.62 | 69.40 | 68.64 | 73.57 | 70.45 | 66.63 | 62.32 | 61.49

2560 | gNgm | 93.60 | 90.62 | 87.33 | 89.57 | 90.48 | 92.65 | 90.47 | 93.86 | 93.39 | 93.44 | 92.93 | 93.42
Gi"]fjﬂ 27.00 | 21.90 | 23.16 | 30.20 | 36.09 | 44.24 | 47.60 | 51.44 | 4592 | 38.68 | 31.89 | 28.65
LQ%‘IEJ 60.30 | 56.26 | 55.25 | 59.89 | 63.29 | 68.45 | 69.04 | 72.65 | 69.66 | 66.06 | 62.41 | 61.04

2561 | gNg;m | 93.27 | 90.29 | 86.77 | 87.86 | 91.10 | 92.94 | 90.46 | 94.17 | 93.86 | 93.87 | 93.29 | 93.87
G‘i’ﬁ@ﬂ 2693 | 21.97 | 23.01 | 28.26 | 37.82 | 44.85 | 47.63 | 52.41 | 46.24 | 39.46 | 31.04 | 29.18
LQ%‘IEJ 60.10 | 56.13 | 54.89 | 58.06 | 64.46 | 68.90 | 69.05 | 73.29 | 70.05 | 66.67 | 62.17 | 61.53

2562 | g4gn 93.88 | 91.24 | 87.35 | 87.58 | 90.92 | 92.90 | 90.33 | 94.17 | 94.17 | 93.85 | 93.17 | 95.00
ﬁ'i’ﬁzjﬂ 28.03 | 22.15 | 24.82 | 28.07 | 37.48 | 44.77 | 47.54 | 52.48 | 52.48 | 38.83 | 30.80 | 30.74
Laﬁla 60.96 | 56.70 | 56.09 | 57.83 | 64.20 | 68.84 | 68.94 | 73.33 | 73.33 | 66.34 | 61.99 | 62.87

A ~ v o = |
731 : @0NUNPaINITITUIBAUTENIUN 1 (hLHd)




ANTNHWINT 3 Qaunil B uneuiuns Sariadeslval U 2559-2562

40

U A saumgiildeneifou (asruwaidea)

WA qmwgﬁ A | AW | Ba | we | wa | %8 | na | da | ne. | oA | we. | s

2559 | @9ge | 29.10 | 3241 | 36.29 | 39.03 | 37.37 | 32.95 | 32.02 | 33.37 | 32.36 | 33.63 | 33.20 | 30.28
G‘l."]qm 11.80 | 14.50 | 18.62 | 22.38 | 23.50 | 23.68 | 23.75 | 23.70 | 23.53 | 22.17 | 20.20 | 16.13
Laﬁlﬂ 20.45 | 23.45 | 27.45 | 30.71 | 30.43 | 28.32 | 27.89 | 28.54 | 27.94 | 27.90 | 26.70 | 23.20

2560 geeim | 29.65 | 32.57 | 35.55 | 35.10 | 34.67 | 32.93 | 32.20 | 32.10 | 33.05 | 34.45 | 33.20 | 30.39
G‘I"’]qm 16.98 | 13.91 | 16.92 | 21.25 | 23.32 | 23.76 | 23.58 | 23.69 | 23.30 | 22.10 | 20.04 | 15.02
Laﬁa 2332 | 23.24 | 26.24 | 28.17 | 29.00 | 28.35 | 27.89 | 27.89 | 28.18 | 28.27 | 26.62 | 22.70

2561 gegm | 31.66 | 33.84 | 35.02 | 36.35 | 34.85 | 34.08 | 32.05 | 31.62 | 33.06 | 33.98 | 34.14 | 32.31
G?ﬂ’sjﬂ 1496 | 14.84 | 17.76 | 20.90 | 22.63 | 23.83 | 23.75 | 23.65 | 22.92 | 21.76 | 18.74 | 17.81
Laﬁla 2331 | 24.34 | 26.39 | 28.63 | 28.74 | 28.95 | 27.90 | 27.64 | 27.99 | 27.87 | 26.44 | 25.06

2562 | @9&n | 33.57 | 34.45 | 36.39 | 38.56 | 38.87 | 37.09 | 37.24 | 36.08 | 34.74 | 35.16 | 34.07 | 34.20
G?ﬂ’sjﬂ 15.13 | 13.66 | 16.16 | 19.77 | 23.75 | 23.80 | 23.73 | 23.96 | 22.68 | 21.49 | 18.85 | 12.91
Lafi'ltl 24.35 | 24.06 | 26.27 | 29.17 | 31.31 | 30.45 | 30.49 | 30.02 | 28.71 | 28.33 | 26.46 | 23.55

791 : @a0nINeaInISITUIBaUTENIUN 1 (Lhtbsd)
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