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ACB = Asiatic corn borer

CHy = methane

CO = carbon monoxide

CO, = carbon dioxide

NH; = ammonium

NO = nitric oxide %38 nitrogen monoxide

N,O = nitrous oxide

NO, = oxide of nitrogen

NMVOC = non-methane volatile organic compound

PM,, = particulate measure = Myiauinauazessiifivuiadnndt 10 luasou

SO, = sulphur dioxide
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Abstract

The study was carried out during 2014 and 2016 to identify the effect of climate change
on field and energy renewable crops production in farmer level in the major cropping areas of
each crop. The objectives were lied on the change in farmer’s production technology to adapt
to the situation, insect pest, crop disease occurrence, weed incidence, yield quality, risk analysis
in crop production and Life Cycle Assessment (LCA) of some field crops. Economic crops
studied were composed of mungbean, soybean, field corn, sweet corn and sesame. The tools
for the study were surveying, interviewing with questionaire, sampling and climatic data
collection both primary and secondary. Target sites for each crop were considered based on
major cropping areas in the country, mungbean in the Lower North and Central, soybean in the
Upper North, corn in the Central (Nakhon Sawan and Phetchabun), sweet corn in the Upper
North and Central and sesame in the North, Northeast and Central. The results showed that
change in concerning climate was realized by higher maximum and minimum temperatures
than normal (30 based year average: 1971-2000), both lower and higher annual rainfall, less
number of annual rainy days causing heavier rain each time, finally, waterlogging and lower
yield. Rainfall pattern have varied to unexpectable amount and start in the dry, early rainy and
late rainy seasons, frequent dry spells during rainy season. Farmer’s adaptation in production
technology already happened such as shifting planting date until there was rain in sesame,
sowing mungbean before harvesting corn in relay cropping to use soil moisture left, soil
preparation before growing mungbean, more frequent chemical insecticide spraying. It was
found that aphids and thrips always appeared in several crops grown in drought condition such
as in soybean (Mae Hong Son), sesame, sweet corn and drought often occurred many times in a
year. Leaf roller was not an important key pest for soybean but it occurred in every year
including white fly which is a key one. Climatic change promoted several diseases in field corn,

Curvularia leaf spot, maize dwarf mosaic, brown spot, banded leaf and sheath blight, southern
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corn leaf blight, southern rust, downy mildew, charcoal stalk rot, bacterial stalk rot, Penicillium
and Fusarium ear rot and smut. Disease severity ranged from low to moderate depending on
weather conditions within locations. Leaf spot, brown spot and banded leaf and sheath blight
were found to be more severe in heavy rainfall or continuous rain. Curvularia leaf spot attacked
sesame for the first time in Mae Hong Son. Weed occurrence did not show major relationship
with climatic change but was well known to be important constraint for cropping in the Tropic
which needed to control. Possible relationship could be the more growth of C4 weed in the
higher concentration of CO, than C3 weed and shift of some weeds’ habitat to higher
topography. This study provided useful data for adaptation to climate change condition and

need more and longer studies.
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1891387

- walulagn1suan

U 2557 dunwalinuning 61 518 Tudardamesysal 4 e lawd Idesys Jeanuiu vuuau
wazvuatl 12 éua ldud suasnsan thifes Yafiu aszUszg was duauove Fulsiung Tatamn
el 819913 Uulnwil uasdunmns 91U 45 18 wazdamdnnivaglan Tudnnawfiuugysa 91w
2 iua ApUNuLe tag 19819 311U 16 578

U 2558 uaz 2559 Han1sdmazduMElnuasnsEUanduTen S1uau 50 e fedl

1 Uawganu (@nmls) sewiuseunanaufiangedniey 2558-2559 dandnfivaglan laun
gnouATiNg 31U 10 WUae wardaminmesysal snevuedli kavyuway 31WIU 5 wlas

2. gauas 1A sevhedleusunaudaiunay 2558-2559 ludaiamesysal laun gune
vuedld Wes uaznaudn 911 10 wlas wazdndngriesnll dnneadntensual 91uu 5 ulad

3. g sevidsuweuiiansngIau 2558 d13aluimingivsnll dud snneainsensual
ey inuasadssd sunalnend wavdnnaudity 31u3u 20 wlas

nmsdsa wudh malulaBnssdedudelustasgguanuanatunuaniniiufivgn seuy
Ugn s?fqamwmmﬂﬁﬁw%waﬁiamiﬂgﬂ Immmmaqﬂmiﬂ%’uLﬂéauLmﬂiuiaﬁmiwamé"u%wum

nunsnslunUgndfey sendnedl 2557-2559 ausgazidenly Table 1 fadl

Table 1 Change in farmer’s production technology along with the change on climate during

growing season in 2014-2016

Growing Weather condition Change in mungbean production technology

season 2014 2015 2016 2014 2015 2016
Late rainy -later rain -later rain -later rain - postpone -postpone - postpone
(upland) offset offset offset and growing from  growing from growing from
Pitsanulok -normal -less amount  uneven August to August to April to June
Phetchabun  rain of rain -dry spells September October and from
Dry -confronting - less - enough rain  -growing August to
(after rice) with dry amount of  amount for mungbean October
Phetchabun spells rain and germination before - increasing
Uthaithani - less amount  drought and growth harvesting corn  use of
Early rainy of rain and - good yield to utilize soil growing
Nakhon- confronting moisture left machine by
Sawan with drought - confronting 60%

stress with drought -dry spells
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Growing Weather condition Change in mungbean production technology
season 2014 2015 2016 2014 2015 2016
stress before affecting
flowering and  growth and
increasing yield
infestation of - increasing
thrips, aphids infestation of
by 14% thrips,
-mungbean Leaf eating
stunted beetle and
- increasing Broad mite
insecticide by 459%,
spraying by -increasing
22% insecticide
spraying by
3-5 times
-uuasingiudien

o o -3 [ A [ Y a v
msdnaiutayastasdngly 3 gauanfe Yatenu Tudaminfivailan (e. uasine) goua

Tudwminmesysal (. viuasli wasvaudn) uway dusly Tudwingriesnll (e. a119015un) LazuAsATA

(@.ln@d) uIUNERTNIAILU Table 2

Table 2 The site surveyed for farmer’s mungbean production area in 3 growing seasons in 2014-

2016

Growing season

Surveyed site

Number of farmers

Provinces Amphur 2014 2015 2016
Late rainy season 15 10 2
Pitsanulok Nakhonthai
(upland area)
Dry season Nong Pai / 35 12 6
Petchabun
(after rice) Lom Sak
Early rainy season Uthaithani Sawang Arom 10 2
Nakhon Sawan Pisalee 12 10 2
total 62 42 12
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Table 3 Mungbean and black gram insect pest counted in farmer’s field study, late rainy season at 3 sites and the concerning weather
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2014 - 2016
Growing Weather Insect pest found (number of insects/ 50 plants)
seasor/site 2014 2015 2016 2014 2015 2016
Late rainy - later rain -later rain -later rain Aphids 67.3 1% record 1% record
season offset offset offset and
Bean pod borer 9.5 Aphids 123 Leaf beetle 2.0
(Upland) -normal rain -less amount uneven
Phitsanulok of rain dry spells Ladybird beetles 23 Common cutworm 1.0
nd nd
(mungbean) -confronting - less amount 2" record 2" record
with dry spells  of rain and Aphids 462.4  Aphids 4175
- less amount  drought
s Bean pod borer 104 Leaf roller 35
of rain and
. Leaf beetle 2.5
confronting
rd
with drought 3" record
stress Aphids 485.0
Bean pod borer 25
4" record
Aphids 610.0
Leafhopper 1.0
Late rainy - less rain -later rain 1% record
season amount and offset
Red leafhopper 0.5
(Upland) confronting -hot weather d
2 record
Phetchabun with drought and drought
Aphids 50.0

(Black gram)

stress




Table 3 (continued)
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Growing Weather Insect pest found (number of insects/ 50 plants)

season/site 2015 2016 2014 2015 2016

Late rainy - less rain - less rain Aphids 125 1% record 1" record

season amount and  amount Leaf roller 0.8  Aphids 17.6 Common cutworm 1.5

Nakhon confronting - later rain Bean fly 0.3  Leaf eating beetle 1.4 Onion armyworm 1.0

Sawan with offset and Bean fly 0.3

b d ht d ht n n
(mungbean) rous rous 2" record 2" record
stress

Thrips 345.0 Cotton bollworm 8.0
Onion armyworm 87.0 Leafroller 2.5

Late rainy - less rain - less rain 1% record 1" record

season amount and  amount Aphids 112.9  Leaf roller 25

(Upland) confronting - later rain Common cutworm 1.8 Leaf eating beetle 1.0

Phetchabun with offset Bean fly 0.3

h -h n n
(mungbean) drought ot o™ record " record
stress weather
Thrips 192.7  Aphids 790.0
and drought

Onion armyworm 2.1 Common cutworm 0.5
Bean fly 0.4  Bean pod borer 0.5




Table 4 Mungbean insect pest counted in farmer’s field study, dry season at 2 sites and the concerning weather 2014 - 2016
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Growing Weather Insect pest found (number of insects/ 50 plants)
season/site 2015 2016 2014 2015 2016
Dry season - less rain Common cutworm 119 1" record 1" record
Lowland t and -lat in offset
(Lowtand) amount an aterrain oftse Aphids 34 Aphids 1129 Aphids 17.5
Phetchabun confronting -hot weather
Bean fl 0.4 Common cutworm 1.8 Onion armyworm 6.0
with drought and drought Y e ! n
stress Bean fly 0.3 2" record
2" record Thrips 50.5
Thrips 192.7  Leaf roller 1.0
Onion armyworm 2.1 3 record
Bean fly 0.4 Aphids 197.5
Onion armyworm 0.5
4" record
Thrips 273.0
Onion armyworm 12.0
Dry season - less rain Cotton bollworm 2.4 1st record 1st record
(Lowland) amount and -later rain offset Bean fly 04 Aphids 1172 Aphids 50
Uthai Thani confronting -hot weather
Bean fly 0.4 Bean fly 55
with drought and drought
stress Onion armyworm 0.3
2nd record 2nd record
Aphids 90.3 Thrips 190.0
Leaf roller 0.4 Aphids 150.0
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The weather and outbreaks of insect and natural enemies Mungbean in the late rainy season

at Phitsanulok province in 2016.

Weather Data No. of insect/ 50 plants
120.0 [ 700.00
B rain (mm)
& L ogooon o maxtmp (oQ)
100.0 | '
== mintmp (oC)
L 500.00 = Humidity (%)
80.0 B Beanfly
* L 400.00 @® Common cutworm
60.0 - A leaf beetle
L 300.00 < Whitefly
== Bean pod borer
40.0
= 200.00 Lady beetles
(WL T Py Leaf eating beetle
200 - e
© 100.00 Leafroller
J,g Lk
00 | & Li\ ‘I ‘ Lo Ll ‘ | ‘ L L HHL\L il pego
1-Sep-15 1-Nov-15 1-Jan-16 1-Mar-16 1-May-16 1-Jul-16

Figure 1 Daily rainfall, maximum, minimum temperatures and relative humidity in the growing
season comparing with insect pest occurrence in farmer’s mungbean field

(Phitsanulok, late rainy 2016)
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Weather Data
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80.00 - .
B 150.05 nuasiunzaua
€0.00 ® wuounszin
A wdvsou
~ 100.00
40.00 WURIMITTY
swouwzilnda
- 50.00 iy
20.00 & wiglv
waodndu
0.00 Omixe
o
g &
Ny O
'x) \"\ '»'0

Figure 2 Daily rainfall, maximum, minimum temperatures and relative humidity in the growing
season comparing with insect pest occurrence in farmer’s mungbean field (Lom sak,

Petchabun, dry season 2015)
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AnnaINIALAZNTIFUIRTRILNANAR T LATUNRIAR 35TV Aunguu U 2558
& 4 o <
Weather Data Tududl alwed 2.unsa2550
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100.00 rae B rain (mm)
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Figure 3 Daily rainfall, maximum, minimum temperatures and relative humidity in the growing
season comparing with insect pest occurrence in farmer’s mungbean field (Phaisali,

Nakhon Sawan, early rainy season 2015)
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Figure 4 Mungbean disease incidence and meteorological data at farmer’s field, Phetchabun
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Figure 5 Mungbean disease incidence and meteorological data at farmer’s field, Phitsanulok
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Figure 6 Mungbean disease incidence and meteorological data at farmer’s field, Nakhon Sawan

Figure 7 Mungbean disease Incidence and meteorological data at farmer’s field, Phetchabun,
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Figure 8 Blackgram disease incidence and meteorological data
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Figure 9 Monthly rainfall, max., mean, min. temperatures, number of rain days 2014-2016
in Phetchabun compared with based year average (1971-2000)
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Table 5 Weed occurrence in farmer’s mungbean and black gram fields in 4 sites, late rainy

and dry seasons (total weed density of 2014-2016 data)

. Broad Number Narrow Number Number of
Growing Crop age
Site leaf of weed leaf of weed Sedge weed

season surveyed 2 2 2
weed plants/m weed plants/m plants/m
Nakhon 15 Ju Aniley 0.5 - - Wiy 8.0
Late
Sawan o y .
rainy 30 U MY 19.0 - - W93 12.5
(mungbean)
total 19.5 - 20.5
15 Ju Al 140  wefduun 0.0 Wiy 31.5
Late ” - "
. 30 W MY 1.5 NEYIRUUN 17.5 WIrI9A3 8.0
Phetchabun a5 3y U IUNY 1.0 NEYIAUUN 17.5 ANNIIY 10.0
(mungbean)  total 16.5 45.0 49.5
15 Tu - - N IUNTA 4.5 - -
Dry > >
30 U - - AEYLNTA 3.5 - -
total - 8.0 -
Phetchabun . MDY o oa -
Late 30 Tu , 115 v Aude 2.0 - -
(black Indi
rainy ” v o o
gram) 45 3y - - AU UAR 3.5 - -
total 11.5 5.5 -

Phitsanulok  Late 15 Tu AULED 475  wgafuun  65.0 - -
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Broad

. Number Narrow Number Number of
Growing Crop age
Site leaf of weed leaf of weed Sedge weed
season surveyed 2 2 2
weed plants/m weed plants/m plants/m
(mungbean)  rainy 30 M auLde 45.0 - - - -
45 Ju AULdD 470  wghfuun 225 - -
60 Ju a1udag 36.5 - - - -
total 176.0 87.5 -
Uthaithani 30 Fu - - NEIUNTA 15 - -
Dry S >
(mungbean) 45 U - - PWEYINTA 1.0 - -
total - 25 -

Table 6 Change in annual weather Data from based year average (1971 - 2000) of 2016

weather data in Nakhon Sawan, Muang and Lom Sak District, Phetchabun

Based year average

(1971-2000)

2016 weather data

Annual weather data

Nakhon Muang Nakhon Muang Lom Sak

Sawan Phetchabun  Sawan”  Phetchabun”  Phetchabun”
Mean max. temperature (Oc) 33.2 33.4 35.2 35.2 34.4
Mean min. temperature (°c) 23.2 22.0 24.6 23.5 22.7
Mean temperature (oc) 28.1 27.3 29.9 29.3 28.6
Annual Rainfall (mm) 1,182.3 1,080.5 1,021.6 963.3 772.6

1/Ctimatotogicat Center, Meteorological Development Bureau, Thai Meteorological Department

Takfa Agrometeorological Station, Nakhon Sawan

3/Phe«:habur\ Meteorological Station, Phechabun

“Lom Sak Meteorological Station, Phechabun

-AMNTNHANEN T

AN ILERIITEINUUaRNYAINITIENINg T 2557-2559 (Table 7) lusunisiduuiniiug

wu3 danumnnzauagldduwdaiuglavngguan lneninusen ANULTWTIVOLUER LaTAUUIAYD

s

9

a

q

vouudniugaslndfesiu aglutig 80-96% 58-83% waz 92-99% aua 1y Falaumsgu witntin

1,000 wién wudn n1sudat 2558 Tiudauwalugndnlul 2557 wae 2559 Tugguds (72.9 n3u/ 1,000

Wan) wardugae (72.0 N33/ 1,000 wan) e dulndud Tugouaadauanlufieuiiuiay 2558 #n

Fegauaslaldin daul 2557 wag 2559 susunnideuuwieu dagauddindasiuiedwdiedtunn
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N 2.mesysel gaumgiigdan fnan awuninAUnAlulsu (2514-2543) (Figure 9) d@uAmATLLER

fudainulayunis iun wesidudledu Weiu wls wasdeledelduansieiu Ineglugas 1.53-

1.70% 22.24-22.30% 46.45-46.51% Way 3.83-4.12% aua1au (Table 7)

Table 7 Mungbean seed quality and grain nutrition from farmer’s field in different growing

seasons 2014-2016

Growing Site 1,000 Seed Germ. Seed SMC Fat & Protein Starch Fiber

season SDW  purity (%) vigour (%) oil (%) (%) (%) (%)
(9) (%) (%)
LR2014  PL (5) 48.8 99 80 71 11.3 1.58 22.25 46.45 4.12
Nakhonthai
PB (15) 50.1 95 94 67 11.0 1.63 22.24 46.46 4.09
Wichianburi
NSW (5) 50.7 95 83 75 111 1.60 22.24 46.45 4.07
Paisalee
LR2015 PL (3) 61.1 96 88 67 10.4 1.53 22.27 46.46 4.07
D2015 PB (7) 72.9 95 94 60 10.6 1.58 22.26 46.47 4.02
Lomsak,
Nongpai
ER2015  NSW (8) 72.0 92 94 72 111 1.55 22.27 46.45 4.05
LR2016  PL(3) 64.5 97 88 7 10.3 1.54 22.30 46.48 4.00
UTH (2) 57.6 96 95 72 11.0 1.62 22.24 46.48 3.98
D2016 PB (4) 55.2 97 96 83 10.8 1.70 22.30 46.51 3.83
Lomsak
NSW (2) 61.8 98 87 68 12.3 1.53 22.26 46.48 4.00
ER2016  PB(2) 56.5 95 83 58 10.2 1.63 22.27 46.48 4.00

Note: LR = late rainy season; D = dry season; ER = early rainy season
PL = Pitsanulok; PB = Phetchabun; NSW = Nakhon Sawan; UTH = Uthaithani
SDW = seed dry weight; germ. = germination; SMC = seed moisture content

The number in brackets is number of farmers collected data

-NNSIATITHNUNLHYIVDINTTHANN VL IRINULALHIAN
WunAnulanmiinaeuiuandeiy Juiveyaniienniadeundwundnwiussuiiiguiuaiun

Tulgu (2514-2543) Wudn AuuanA19IInAUnRTLAnA1aiY USinanidusieduesivalaniade
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1,368 1. SrunuTulunniade 115 Tu U'%mm‘fmuﬁﬁﬂdﬂgm LLGiai’wmui’uNumﬂs?gj}uﬂ 899 LANENAU
w10 Serininivinaduluais 1,074 un Sufudusniade 101 Fu dufienuudsusugais
SrurutudumnuasUTinamdy dumesysaifiuiivgnaiulngegnismeuldve sfinta Sahanni
gnfeuineidesyFuldlunsfnulpeiinuinueds 1234w Swiutulusnade 106 fu §
AULANATS UATANLUTUTIUES sesunuTulumnuarUinanhdudedisutuaiade Tuts 4 I
Suurluananas (Figure 10) wsivi 3 fufididnuazassanmeinalndifisstu dalvajie 3 fuidl

wildunsasuwdasiulumaiendu nande mndladasiniiaedsfasdululuinuesfendu
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Figure 10 Difference in annual rainfall amount (a) and rainy days (b) in the studied sites from

based year average (1971-2000)

MsAsULUAIANNDINATING MANEATNIABIUSULUAsUmALULaE L ANSARULIAYN

v di o a a a = 2 o & a v
Lﬂ‘l‘iﬂﬂiﬂiﬁ]@\‘]La@‘Uﬂ']?UQﬂﬂ'JLGUEn@E]ﬂ‘LTJ Nﬂ'ﬁLGﬁUﬂJWUﬂ@u‘UQﬂLW@ﬂaUL@Ja@iﬂUWﬂ'ﬂuﬂuﬂlu@u ﬂqﬂﬂﬁﬂ
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unsnmediiiensenwdaunuauiiu uasmadufelagldsowsnire funuussnuaudisannty el
viusioanmemafiudeuntas esandusnlutasdisimaifuier wu Tul 2556 mwmmﬂqaﬁu%m
deenlutrmeiieudemanieiuiueey esmniuand sutdes waziinanzeiniaigumniiim
N1 15 9 psenlutimgedmeu-unsnas inwmsnadosay 15 Ugndasivhlinssmumunitausn fuuesy
unu Foyaiidrsralinudn wandest uasnunssruavedlsanasisaafindy U 2557 wnwmsnstgnda
Feneeanluiuiu witisUanedudiunngninniu 9 2558 Weannzuiauds vilvhdunudmiuns
yaUszyuiitosaseiioadsl 2550 mssussdlithegnasendnindulunnniadin Fsnianisinuns
¥Sumanssnusuusy  vilwldansnsodnieaussnuldnudnd - dessansugniislunaneiiufl  was

[N v o

YSudgunnvanivuasugiaongauldiindosuny udilcusielieafanauunsing 2559 wagitndyauwai

Y

U ]

B17uL nanefanaYiliAnaFigurendseuiy anansadssaiensiudsuutassinadngiis
meleneiiuiidssionisiudsunlamesanmgfiomanndoyamsdisasewin. U wa.
2555-2559 saufiudeyadnimgiionnia wonfiansandu 3 dau fie (1) naUasu (exposure) lawn n1s
LﬂﬁauLLUaﬁU'%mmﬂfmu‘[mhm@ﬂqﬂ msLU?{auLLUaﬂqmmﬂﬁiusﬁNaamﬂaﬂ nsUTINYesdngity (2)
argaulm (sensitivity) ldud Mufivauszvmu ssuunsugniieluiu nislitevennunsns uay (3)
Ypeuaunsalun1sususa (adaptation capacity) laki AnuFvesnunIng wwavsu wandn Lae
uenfinnsanfiaziiiinfvdvsnademulnesuisiansuanuagnisey (Table 8) wiiufuailiu 1
$en13 normalization FuaamaT UM N widaddumunuides
nmsdsanud gauan mawSeuiu msliidnadenslitanan iy fumesysaimsdgniy
Fewdaulugguds fnswfeudu waenslithieuuan nandedudenaiogend 150 nn/ls dalvg)
Linulsa udlemanunisidwharevesuwuasduinniusiaiululuusasl andeyasenunsns #anis
Rnsginuin  erwitennuesns  wandafiy sl uassuiuTufienmnfdiluthadouusnd

=

ANUdTUEMaUINTUANESaNSIUGEuLUasEn M To1N A dudTinaumslddelugguand

Y

ANMUAUNUS9aU druiadedu ludmnudunusiu (Table 9)
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Table 8 Exposure, sensitivity and adaptation capacity to climate change in farmer’s mungbean

production in the Lower North and Central

Risk Factor Indicator Relationship v
Exposure Climate change Change in rainfall amount in growing season - -0.037
exposure and (%)
awareness Change in rainfall amount at 1 month before + 0.188
harvest
Number of days in the first month after + 379%*
sowing of which temperature lower than 15
DA AT
Pest occurrence in the field + 0.065
Sensitivity Irrigation Irrigation coverage and practice - 420%*
Farmer’s Fertilizer application in a growing season + -.232%
fertilization
Cropping system Number of crops grown at the same time - .340%*
Adaptation [ Farmer’s knowledge | Farmer’s age, education level, information - .505**
capacity awareness
Crop yield Mungbean yield per rai - -0.03
Farm size Farm size + 544
Investment Affordability in mungbean production cost - 0.168
* significantly different at 0.05
**significantly different at 0.01
Table 9 Coefficient of correlation between the studied climate change impact factors in
mungbean production in the Lower North and Central
Factor Abbre. | NB NC | ND | NE NF NG NH NI NJ NK
Rainfall in erowing season | NA 257% [0.001 [0.222 [.635** | 0.23 | -.678* |.474%* 235% | 0.128 |[.373**
Rainfall 1 mth before harv. | NB 10.039 |0.056 |.334* | 0.066 | -.310** |-0.142 -0.03 | 0017 [-0.107
No. of lower temp. days NC L0.057 0.1 | 0003 | 0.009 |-0.116 | 0.153 | -0.129 | -0.05
Pest occurrence ND 20.212 | 369%* | -305%* [-0.228 |  0.126 | -0.043 }.777**
Irrigation NE -469%* | 830%* |655% | -500%* | 0.064 |.469*
Fertilization practice NF S575%% L 514%% | 392%* | 0228 [.812%*
Cropping system NG 607 | -586** | 0.149 |.642**
Crop vield NH -382* | 0.191 |.570**
Farm size NI -0.098 |.379**
Farmer’s knowledge NJ 0.204
Investment capacity NK

* significantly different at 0.05

** significantly different at 0.01
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Figure 11 Summation of 3 risk factor probability, exposure, sensitivity and adaptation to climate
change in farmer’s mungbean production in 4 provinces
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waglugauan 34.8 asrwaldied eaandndiuaednud A el wazuddesaauivinnisfinw (33.3

pImalliud uay 33.6 aarwaldua audaay) aungiinngaadslugguan U 2559 wirdu 19.2 19.7

= v A

uay 182 oseisaifoa fiauns Jeslvl wozusigesaou suddiu (Table 10) Aufivgndandes 4.
wigosaou quds nuimdsseussuinunia 3 O laewu 272 259 wag 150 #a/ 50 Aulud 2557
2558 Wag 2559 fluAdeiferiugumgifuanzay dmsunsifindszrnsvesndesou (Soybean
aphids, Aphis glycines) agillade 27.8 ssrwaldea nvgamaiigegail 34.9 sarmiwaiea uazsgai
8.6 89ALYALTYE (Ragsdale et al, 2007, McCornack et al.,2004) FdlndAsafunimaassd 1ne
onumQilaeaniusigosanud 2557 2558 uay 2559 WU 32.1 35.0 Wag 33.6 ssrwalTud gngl
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Ugn 2.ums NULNAIII AnTiaeludl 2557 wag 2559 (10 wag 5 3/ 50 fiu) uagnunueushuluain
flanlud 2558 (7 #/ 50 ) wagiuiiugn 2.usidesaeu numdssoussuinaniiaalud 2557 uae
2558 (87 wazy 18 1/ 50 #u) wilud 2559 wuuwAmAIININTan 17 §/ 50 du Tudrsateqgsu
wiasdngszuInliinnn mseduanunwensiiasnganissruinveaunadld Tneusunanidulugg
Ugn 71 2.13edlval uns uazusigesaou eglutis 640-758 188-1,123 uay 692-869 1. MU 9N
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Table 10 Averaged maximum, minimum temperatures, total rainfall in growing season and insect pest occurrence in the Upper North farmer’s

soybean field study, dry season after rice 2014-2016

provinces Averaged max. Averaged min. Total rainfall in number of insects/ 50 plants
temperature temperature growing season
(degrees Celcius) (degrees Celcius) (mm)
2014 2015 2016 2014 2015 2016 2014 2015 2016 2014 2015 2016
ChiangMai 319 329 333 178 189 192 526 1261 822 wusunswy 46 wwawivnengu 25 wueuiuly 9
Aseu 12 wasdniu 12 wavgou 9
UBULAZERY 4 vusuihuly 8 wuawiumegy 8
nusutuly 2 nueunIEy 5 WUBURIZAINU 2
No. of farms 10 15 15
Phrae 327 334 348 182 19 197 426 1069 355  wupuihuly 5  wuauthulu 5 indusou 280
Lmamfjsmmqu 5 LLuawﬁ'mamg‘u 6 LLuawﬁ'm'gmqu 6
A 1 WusuIzaIdu 3 wusuthuly il
No. of farms 10 12 8
Mae Hong 321 350 336 161 184 182 697 646 284  iWAugou 272 waegeu 259 wiheseu 150
Son

wueuuly 8  wueuhuly 10 wiasivn 34
NUBULZAIAU 7 wwaivm 6  vuouUNIEY 31
WA 4 AUBUAITEIAUY 2 wusuihuly 10
- - - - aednau il
No. of farms 10 15 15
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Table 11 Averaged maximum, minimum temperatures, total rainfall in growing season and insect pest occurrence in the Upper North farmer’s

soybean field study, late rainy season 2014-2016

provinces Averaged max. Averaged min. Total rainfall in number of insects/ 50 plants
temperature temperature growing season
(degrees Celcius) (degrees Celcius) (mm)
2014 2015 2016 2014 2015 2016 2014 2015 2016 2014 2015 2016
Chiang Mai 327 329 326 237 237 242 6403 7581 7072 vueunIwy a6 LLuawfﬁmamgU 13 LL%Ja&M%‘ISZJTJEJ”IQU 26
A 12 wassnay 6 waeEnau 13
NUBULTAAU q nusushuly 4 wusuthuly 9
nusutuly 2 nuaunIEY 3 vuouNIEY 5
No. of farms 10 15 15
Phrae 32.8 33.0 32.9 22.6 22.2 24.6 1,123 188.2 317.6 LL&IaQMf‘JISUTJ 10 puausuly 7 LL%Ja&M%‘ISZJTJEJ”IQU 5
wuauihly 3 WAWIYIENGU 6  waudeu 3
aeSnu 3 \WAugoU 5  wusuthuly 2
aaednau 2
- - RUDULANTARU 1 wueuwAIzasU 1
wasdnau 1
No. of farms 10 7 9
Mae Hong 32.8 32.7 32.6 234 239 242  869.4 6921 864.5 wAusRu 87 \agsou 18 waaIIT 17
Son

nusutuly il WA 4 wuduvdes 10
WA 2 nusuLuly 2 WUBURIZAINU 7
- - wapdnay 1 Apseu il
No. of farms 10 15 13
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Figure 12 Soybean insect pest occurrence in Chiang Mai farmer’s field with climate data

(rainfall, maximum and minimum temperatures) in dry and late rainy seasons 2014

_ N
T-max , min (-C) Pest(numbers/50
Rain (mm.) plants) B Rain (mm.)
—&— T-min (°c)
A —— Pest in rainny
.,ﬂt IO o P Mgy

\ J

Figure13 Soybean insect pest occurrence in Chiang Mai farmer’s field with climate data

(rainfall, maximum and minimum temperatures) in dry and late rainy seasons 2015
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Figure 14 Soybean insect pest occurrence in Chiang Mai farmer’s field with climate data

(rainfall, maximum and minimum temperatures) in dry and late rainy seasons 2016
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Figure 15 Soybean insect pest occurrence in Phrae farmer’s field with climate data

(rainfall, maximum and minimum temperatures) in dry and late rainy seasons 2014
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Figure 16 Soybean insect pest occurrence in Phrae farmer’s field with climate data

(rainfall, maximum and minimum temperatures) in dry and late rainy seasons 2015
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Figure 17 Soybean insect pest occurrence in Phrae farmer’s field with climate data

(rainfall, maximum and minimum temperatures) in dry and late rainy seasons 2016
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Figure 18 Soybean insect pest occurrence in Mae Hong Son farmer’s field with climate data

(rainfall, maximum and minimum temperatures), dry and late rainy seasons 2014
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Figure 19 Soybean insect pest occurrence in Mae Hong Son farmer’s field with climate data

(rainfall, maximum and minimum temperatures) in dry and late rainy seasons 2015
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Figure 20 Soybean insect pest occurrence in Mae Hong Son farmer’s field with climate data

Bean fly (7)

(rainfall, maximum and minimum temperatures), dry and late rainy seasons 2016

Suinaludmdos
1. 9AUAY

1.1 Wasln

draluiiudl euiuns wui nwnsnsugndamdesiugifedm 60 umsugnudeun Taglal
lowSeniu waginswimeda Tnsugnluidieusunan 991nd 2557-2559 Inwnsnsinisideuiulgn
oonly widsegluthafousuneu drunisquady | wnwmsnsU URimioutuiaanad sntunsida

v v A

JanenwuItul 2558 waw 2559  LNuRINSANITIEANTANAITNYaInnatestauINnILeY 191879

4

idesannanetade 1wy yu avesasidntuity Suiiwfitu wa anmgiennanasagauan wui
Fauetl 2557 2558 gqrmgiigsaniadenaengquandalndifety (32.6-32.7 asmnsaifoa) wilud
2559 Qmmﬁqaqmaﬁsqa%undﬂ?ﬁu 9 (33.0 B3R LYALTYA) LL@%QNMQ&?G?’]Q@Lagﬂﬁﬁﬂ%iﬂ%uwﬂﬂ (17.2
- 18.8 2 wALdYd) dauﬂ%mmﬁmumaamq@ﬂgﬂLLazf\i’wmui’uNumﬂﬁtl%mm%uaﬂajlmuau (Table
12)

dumsduuniaiis wui Suufeisdiamnusenndosiuuiinan IneUfiiusunmin
Tuthsgniesasdisnuiaivden uidlevimamsunniuswusfiefanfutundludowasie
SuunUszanisfianudn Tseluwauannninssanduisansd wotsfieianun 26- 31 4 (Table
12) IngJfuinuunldun nUNAYUY Echinochloa colonum (L.) Link waj1@un Eleusine indlica
(L) Gaertn. @1UW3@IUNY Ageratum conyzoides L. Inaing Physalis minima L. nans1e Cyperus

iria L. wag nnasudey Cyperus imbricatus Retz. 93ufuAnuilinang1991nn158152900308591



ar

(2525) Nlgarsravieludinasduan nuIndunAued17 8 Lnadunsiy weed kazdulineg 39uds
Wedlvd wudaity 17 29A 41 ana 54 vlia dwunisdwuniviiy C3 wag C4 du Idiviiinuuin 5

UFAULININTILUA WU Tduaudaie C4 wnnanduiy C3 isaud Taeduiy C4 Ainuunnlawn e

un?ﬁmwﬂ Echinochloa colonum (L.) Link #gn@unn Eleusine indica (L) Gaertn. nansy Cyperus

a

iria L. wagnnanulnagyl Cyperus imbricatus Retz. (Table 2) Faganrananu Black et al., (1967) 7
1 & 6V 5 ' o a |l O = d’ll
wud 9y C4 zgaigansusulaeanlanlagiluanimuanndn aamiitng 20-40 C uwazdAuTy

wowngazuiiwilaSeulunsunuegudaduie eraduiivdgnilaiseuiviy vseidudviondu

U A N A k4

Angfivegreguuss fiv €3 Taeinluaziigadusiveauas (light saturation) # sl duiiviideudrsas
Few3ou inszlagunfanuduvesnas waggamniluiigeuanavaeudnegs Sudunadiuiiy Ca dw
Black et al., (1967), Chen et al., (1970) wag Oliver and Schreiber (1974) a@dwmuvﬂa%’umaﬁ%ﬁm
sofiUgnazianuguusomniefionan ca e ATy vievfivdmanugdimansTusUu uas
uAaugustufufingnan C3 wu dumdeuazihe

1.2 wiigassdau

drsaaluiiudl oudles wud inwnsnsUgndvBesiusnuasuaznd iWumsdgnudsun Tagll
lowSouiu Sanuwarliwineds lngUgnuaneiiou naedngy - SuinAu e?fam'ifg]ua?)'u 9 LNYASNT
UftRmeutureanud sniumsiidaiufinuilul 2558 uay 2559 inwnsnsiinisldansidn ity

wanuaeriaiInnInGu (Table 12) anmgilenanaengaugn wudn U 2557 -2559 aaungiigagn

a Ao

dsfialndiAsetu (33.1-33.3 ssaneaiion) uwiguundigadedagaunnd  (16.3-17.5 o
waudea) Usinashdumaennguaniuiunuanasieudd 2557-2559 uagdwauiudusnanonnguand
Inulduiusu (Table 12)

wuSuiie 32-34 wiin TneSaRudinunnnldun nUNAYUN Echinochloa colonum (L.) Link
nef1fun Eleusine indica (L) Gaertn. §U91 Oryza sativa LAnWiu Marsilea crenata C. Presl
AULSIEIUNT Ageratum conyzoides L. ?:uﬂ Hedyotis corymbosa (L) Lam #nniaui Blumea
napifolia DC. nans1e Cyperus iria L. wag nnauwasy Cyperus imbricatus Retz. $asnuavuiviid
wuluustasdiinsiutunsoanashiuiuey deduunussaniuiiawudn 1wl 2557-2558 Suieluning
anndnseandy uilul 2559 Tefivluuauinnnitussiandu (Table 1) Wethivfiwifshuiuann 5
Sufuusnindinun wuddiunaiuite Ca snaninfuity €3 lunnd (Table 13) Tnefufia C4 Aiwuann
laun Miﬁ’]uﬂﬁﬁmwv Echinochloa colonum (L.) Link #gj1@un Eleusine indica (L.) Gaertn. nnyNs1e
Cyperus iria L. LarnNATMALY Cyperus imbricatus Retz.
1.3 ung
drsraluiiudl eufles wuth inwnansUgndandesiugiBedui 60 ifumsugnudeun Tneviins

TowazhilawSsufu naennazldmsede Tul 2558-2559 ﬁmﬂﬁau’“g’uﬂqﬂiﬁﬁﬁuﬂdﬁ 2557 LAe
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oeflutafousuney dumslawieufuuarnsguadu 1 invnsnsUdRmiousuiaaud snifuns
MdndyiwnuIntul 2559 nwasnsinisldaisidnivianainuatssiiauinninbiu (Table 12) @nn
afionAanaenggUan U 2557 -2559 flgumgiigeaniods uazgamnimaniadslndlfeeiu (33.2-33.3
uay 18.0-18.6 psrnwwaLdon) drutiinasirunaengguan uazduiuiususniviiaduadliuuey
(Table 12)

wuuity 29-36 wila Yufiwfinusnléiun vefwndvay Echinochloa colonum (L) Link wa
U19Un Echinochloa crus-galli (L.) Pal. e @uun Digitaria sansuinalis (L) Scop @u€13 Oryza
sativa L. Wnaws Physalis minima L. ﬂiz@pﬂ‘u Richardia  brasiliensis Gomez. LLﬁ’JmJU Cyperus
rotundus L. nans1e Cyperus iria L. LLazﬂﬂamm?{&m Cyperus imbricatus Retz. ﬁ?m’;ui’%ﬁ%ﬁwuﬁ
awdenAdosiuUSInaniey TnediifvsinadWulosaiisunutuiivdes uwhideusinanisumnty
Srunurirazdutunalude nuinduisivlusauinniussanduieanud (Table 12) ot iuite
fifguauann 5 Suduusninguun wuiniivsinaiuity Ca snnndrTuite €3 Teanud (Table 13) Tng
Softes Ca fiwvannlgun mfjmﬂﬁsuw Echinochloa colonum (L.) Link “iej11un Echinochloa crus-
galli (L) Pal. e @uun Digitaria sanguinalis (L) Scop LLﬁamﬂ Cyperus rotundus L. nAN3I1Y
Cyperus iria L. LaynNANLWMAL Cyperus imbricatus Retz.

1.4 Uy

dmaluiiud eufles nud invnsnsUgndundesiugidod 60 Wun1sugnndan vinisla
warlillawSeuiu famuazlimnneds TngugnyisUangifoungainiey - Suaay drunslawieudu
uarmaguady 9 invnsnsuftfudouduicanud sniunsiidnufewudilul 2559 Snsldansiidn

Tayvarnangyiiauinnitay (Table 12) anmgiiennianasngguan

Y

2557 -2559 qmwgﬁqqqm

A 3

RedalndiAsety (32.3-32.6 osrmnwaldoa) udgumgiivnaawdsiiigluynd  (15.5-17.3 oem
wadea) duvnuhnunaenngUgnuarsuiuiuluaniiviinaduadliuueu (Table 14)

wudwity 11-25 wila Yufiwfinumnléun waundvay Echinochloa colonum (L) Link wa
Aunn Eleusine indica (L.) Gaertn. W Auun Digitaria sanguinalis (L.) Scop ?;’ug Hedlyotis
corymbosa (L.) Lam LLﬁ?mﬂ Cyperus rotundus L. nansney Cyperus iria L. LLazﬂﬂmmm?{am Cyperus
imbricatus Retz. swaufviefinuiinsdistundeanaslduiueu Tull 2557-2558 f5aiignnuinnid
Uszaandu usilud 2559 Faielusavinnninuszandu (Table 12) o iefeiifisauaun 5 sudu
LsnINSun wuEiUSnasTaie Ca wnndnTaite C3 viansd (Table 13) TneYuity Ca Awumnldun
nUNAYUN Echinochloa colonum (L) Link vgja@unn Eleusine indica (L) Gaertn. vigji@iuun
Digitaria sanguinalis (L.) Scop LLﬁ%mg Cyperus rotundus L. nanse Cyperus iria L. LagnnAALY

Cyperus imbricatus Retz.
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2. gau

2.1 Wedlusl

daaluitud e.udens wud \nwnsnsUgnimdssiudideslnl 60 Imaamwﬁjuﬁﬂqmﬂu
fufinouardoriiny nswieuAuiiilowayldlowiouiu Insvgnlufounsngien daunisquadu 1
saimsidnsfimnunsnsufiRmdeusuiiand (Table 14) anmgionienasngqugn wud U
2557 uazl 2559  gumpiigsaniadonasnnguanindifssiu (32.5-32.8 samwaldos) usd 2558

a N

g ilasaniadugduninlau 9 (33.1 ssrwaldes) wazauniiingaiafelAnadu (23.8-24.1 aaen

Y Y

wadea) druUSunanunaenggUan wasdnuuiuluaniusnaduadliuiueu (Table 14)

o A 1

nssuunteiin wud Snauefielul 2558 uag 2559 fuSinmanaaind 2557 e1auiiedann
\nunsnsldansmdnTeievaneeinuinty lddSisanas nuindufefivlunefifsauunnn
UsgLanduiisanud wutvfieianun 22-35 viin Tne fofiwdinuannléun vejrunduusy Echinochloa
colonum (L.) Link #gj1fiunn Eleusine indica (L.) Gaertn. #gjmwsn Cynodon dactylon (L) Pers.
guusanunn Aceratum conyzoides L. ﬂizﬂﬂﬂ%qj Borreria latifolia (Aubl.) K. Sch. ﬁ’u%ﬂ Bidens
pilosa L. var pilosa Nses18314 Scoparia dulcis L. ?:ug Hedlyotis corymbosa (L.) Lam lug a3
Mimosa invisa Mart. Lagdeae Conyza sumatrensis L. Syiainuiliunnsrsainmsdrsiavessude
(2536) lgvhnsds warsuuniufinluiiuinegndundesiiddyresussme 7 Samfavidluggeu
uaznquds TnglunuiifeoniniBedl dralusineidios vens dulines 2eames widy wiuns win
ABBIAN WAZLIING S 10 vyt wutaily 38 2sd 177 viia Tnersdmandurednfisuuaiinun
fiam wazngulunadutefivndulngfian Aevszanaiosay 68 vosTufwiavua nssuuniaiiy C3
way Ca MnToRuiidsuaumn 5 Sufuusn wudn Sty €3 wnndTuity Ca vivand Tae Sty C3 4
wuannlawn @1uksaIuni Ageratum conyzoides L. nsgaululve) Borreria latifolia (Aubl.) K. Sch.
fusn Bidens pilosa L. var pilosa N3e1824 Scoparia dulcis L. ﬁy‘ug Hedyotis corymbosa (L.)
Lam lugsiua3e Mimosa invisa Mart. wagd9ae Conyza sumatrensis L. (Table 15)

2.2 wiigesdau

dr5avluitud 0.U18 wu \nwnTNTUgNAIMARI LSS A LA amwﬁuﬁﬂqmﬁuﬁuﬁmau
o1dutisly nawdenfuiialowarldlowSeuiu IneUgnidouliquisu Ssn1squadu 9 1nwnInsUfoR
wiiloufuvisanad enunsidatafianuinlud 2559 inwasnsiinisidansidaoftvnarssiinunn
AN (Table 14) anmgiionianasngquan wuin U 2557 -2559 gamaiigsanndsiiatlindidsty
(32.5-32.7 99ALgaLT8d) LwiqmwgﬁﬁﬂqmLaﬁaﬁmqﬁunﬂﬂ (23.4-24.2 peraaided)  USunaninelu
naenggUanuarsuuiuHuniUsInaduadliuiue (Table 14)

wulaity 1822 afia Juftwfinunnldun nadunn Eleusine indica (L) Gaertn. ngilag

Rottboellia exaltata L.f. @1uUl3s@1un1 Ageratum conyzoides L. ﬂizﬂﬂﬂl‘waj Borreria latifolia
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(Aubl.) K. Sch. ﬂizﬂﬂmﬁﬂ Borreria laevis (Lamk.) Griseb #nUs1U Commelina benghalensis L.
Audnun Tridax procumbens L. #nn1a¥1 Crassocephalum crepidioides (Benth.) S. Moore ua
lugsmede Mimosa invisa Mart. Sruaufsisiinulussazdiinsifintunioanaslduuey Tnglud
2559 wuswawTrisosnindau o seienaiiissaninunsnsinsldansiintuiearesiaunniiu
waznuin Sefivlunfraunnnissanduiaansd (Table 14) WWudvdis €3 winniniwity ca 90l
(Table 13) tneudias C3 finunnléun aruwdsaiun Ageratum conyzoides L. nsvaululvey Borreria
latifolia  (Aubl.) K. Sch. ﬂizﬂaﬂmﬁﬂ Borreria  laevis (Lamk.) Griseb nUs1U Commelina
benghalensis L. au(?l:mm Tridax procumbens L. #nn1ag1e Crassocephalum crepidioides (Benth.)
S. Moore waglugsniaie Mimosa invisa Mart.
2.3 WWS

° & A 1w 1 Y] A [V & A < & A LY
ﬁ'ﬁ')‘\]sL‘LJWU‘Vl D.LAUYBY WUIN m‘wmﬂiﬂqﬂmmaaﬂwuq YU. 60 ﬂﬂ?WWNWﬂQﬂLUUWUW@@U@WﬁU

5 &

Wy szuunsugniludmlnadedad - damdes vinislawseufudeudan Ygnuuunitu dnsnudn
Wug 24-53 Alansusieols lneugnyisuamedeudmin - dugieu dunsguadu q wagnsidndvie

inwnsnsUfUAmleuiuvieauy (Table 14) anmgiiennianaengguan U 2557 -2559 lgungildnan

Y 3

Asfialndifeaty duguuniigeanade Usnauinunasnggugn wassuufulunnivuntuag
liiwvueu (Table 14)

wuduity 18-27 wila Yufwfinumnléun weundvay Echinochloa colonum (L) Link wan

uwsn Cynodon dactylon (L) Pers. wduun Digitaria sanguinalis (L) Scop wWg1U1nAY

Dactyloctenium aegyptium (L.) P. Beauv. ﬂizﬂﬂﬂﬂqj Borreria latifolia (Aubl.) K. Sch. Qﬂiéﬂu

¥

Phyllanthus amarus Schumach & Thonn. aug Hedyotis corymbosa (L.) Lam wagwiiny Cyperus

Y

v
v S A

rotundus L. I1uuiyigAnuiiduiuindunnt wavdivivnnuinnidsenndu Meaud Meiliiesann

'
v A aa o

ASLASEUAUNA18ASY YT RTUSELANANANUS U ULNNTU (Table 14) et TN NNI1UIUNIN 5
Fusuwsnuswunduiuie C3 waz C4 wunivsunatafis C4 uinnIdafia C3 visanud (Table 15)
lngdaiiy C4  Anusnnlaun wefrundvuw Echinochloa colonum (L) Link wefunsn Cynodon
dactylon (L.) Pers. wej@uun Digitaria sanguinalis (L.) Scop #e1uUnA18 Dactyloctenium
aegyptium (L.) P.Beauv. LLazLLﬁwa Cyperus rotundus L.

2.4 Y1y

o dy d' = 1 o:/ = v & 1 dglj 4:1' I3 dy 4:1'

d1939tuiui a.lles wudl invnsnsvandamndesiugiledud 60 lasanmitunugniduiui

]

noua BNy N1swssuAuiindlouaslilawieudu invnsnsvanduvdedumiou ningiau dunis

v A

= a wva A YR = 19 o v o & i = a v o w
@JLL@@U d Lﬂ@mﬁﬂiﬂﬁUmLMﬂJQUﬂumﬂa"lﬂJﬂ EJﬂL'JUﬂqiﬂ'T‘U@'JGUWGUW‘U'J’]ELUU 2559 mmis[ﬂjmimﬁmwwsu

wangyiaunninda (Table 14) anmgieniAnaengguan wudn U 2557 -2559  gumngilaagaiane
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(%
| =

InalAeaiiv (32.8-33.1 eemiaaldies) azauvgiiimaniafeliagunnt (23.6-24.2 semigaigea) diu

Y 9
[

U'%mmﬁmumaaﬂqqﬂ@uﬂLﬂuﬁunﬂﬂ wazd N IuuANIUSINUUadliuiueu (Table 14)

wuiudiv 23-36 v Jfigiinuanldun weunsn Cynodon dactylon (L.) Pers. nsvauly
ey Borreria latifolia (Aubl.) K. Sch. gug Hedyotis corymbosa (L.) Lam @1ul3sa1un Ageratum
conyzoides L. %1879 Euphorbia heterophylla L. @1u1ia3 Praxelis clematidea R.M.King & H.Rob.
Wiy Cyperus rotundus L. wagnnnine Cyperus iria L. Syftadinulud 2559 Fduuviatesning
2557 waz 2558 wibenaiiounanineasnsldasidatuivnarssdaunniniy srurufefedinuly
wiazlndiAseiusteanud wuin Saialunirannnitussianavluiannt (Table 14) wazilu3unn
St €3 wnnninTaity Ca staana® TaeTuty €3 fnuannldun nseaslulvg) Borreria latifolia (Aubl)
K. Sch. g‘ug Hedyotis corymbosa (L.) Lam @1UL3981UN1 Ageratum conyzoides L. a4

Euphorbia heterophylla L. @a1usias Praxelis clematidea R.M. King & H. Rob. (Table 15)

Table 12 Climate data, soybean production technology and density of weeds in farmer’s field

in the Upper North, dry season 2014 - 2016 (15 sampled plots/site/year)

Province 2014 2015 2016
1.Chiang Mai
Rainfall throughout growing season 27.6 103.2 80.2
(mm)
Rainy days throughout growing 5 8 6
season
Elevation avg (m above sea level) 367 379 378
T min avg (°C) 17.2 185 18.8
T max avg ( °C) 32.7 32.6 33.0

Planting -harvesting date

2 Dec 13- 17 Apr 14

5 Dec 14 - 19 Apr 15

12 Dec 15 - 11 Apr 16

Variety

Chiang Mai 60

Chiang Mai 60

Chiang Mai 60

Soil preparation

no tillage and burn

no tillage and burn the

no tillage and burn the

the stubble. stubble. stubble.
Spacing (cm) 40 x 20 25- 40 x 15-30 30 x 25
Irrigation no. (times) 6 6 7

Weeding

pre and post-
emergence herbicides,
including alachlor,
paraquat dichloride
imazethapyr, fluazifop-

p-butyl and fomesafen

post-emergence herbicides,
including glyphosate
Isopropylammonium,
paraquat dichloride,
imazethapyr, glyphosate
isopropylammonium,

haloxyfop-R-methyl ester,

post-emergence herbicides,
including glyphosate
Isopropylammonium,
paraquat dichloride,
imazethapyr, haloxyfop-R-
methyl ester, quizalofop-P-

tefuryl, and fomesafen
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Province 2014 2015 2016
quizalofop-P-tefuryl,
fluazifop-p-butyl and
fomesafen
Total density of weeds (plants/ m?) 165 180 165
Grass weed (plants / m’) 65 72 76
Broad leaf weed (plants / m?) 49 50 22
Sedges (plants / m?) 51 58 67
2. Mae Hong Son
Rainfall throughout growing season 41.6 28.1 25.5
(mm)
Rainy days throughout growing 8 6 7
season
Elevation avg (m above sea level) 266 231 229
T min avg (°C) 163 16.9 175
T max avg ( °C) 33.3 33.3 33.1

Planting -harvesting date

30 Dec 13 - 15 May 14

30 Nov 14 - 28 Apr 15

Nov 15 - 25 Apr 16

Variety

Tadang

Tadang

Tadang

Soil preparation

no tillage, burn and

not burn stubble.

tillage and no tillage, burn

and not burn stubble.

no tillage, burn and not

burn stubble.

Spacing (cm)

30- 40 x 15-20

40-50 x 30-50

30 x 25

Irrigation no. (times)

6

6

6

Weeding

post-emergence
herbicides, including
glyphosate
Isopropylammonium,

paraquat dichloride,

post-emergence herbicides,
including glyphosate
Isopropylammonium, paraquat
dichloride, haloxyfop-R-methyl

ester, quizalofop-P-tefuryl and

no weeding, hand weeding,
post-emergence herbicides,
including glyphosate
Isopropylammonium,

quizalofop-P-tefuryl,

fluazifop-p-butyl and fomesafen fluazifop-p-butyl and
fomesafen fomesafen
Total density of weeds (plants/ m?) 210 215 134
Grass weed (plants / m’) 82 51 52
Broad leaf weed (plants / m’) 100 93 38
Sedges (plants / m?) 28 71 a4
3. Phrae
Rainfall throughout growing season 49.1 92.8 35.7
(mm)
Rainy days throughout growing 7 10 5
season
Elevation avg (m above sea level) 174 171 166
T min avg (°C) 18.1 18.6 18.0
T max avg (°C) 33.2 33.2 33.3

Planting -harvesting date

20 Dec 13 - 10 Apr 14

5 Dec 14 - 20 Apr 15

5 Dec 15 - 20 Apr 16
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Province

2014

2015

2016

Variety

Chiang Mai 60

Chiang Mai 60

Chiang Mai 60

Soil preparation

no tillage and burn

the stubble.

tillage and no tillage, burn

and not burn stubble.

tillage and no tillage, burn

and not burn stubble.

Spacing (cm)

row spacing 30 cm

30-40 x 30

25-30 x 20

Irrigation no. (times)

6

5

5

Weeding

post-emergence
herbicides, including

fluazifop-p-butyl and

post-emergence herbicides,
including fluazifop-p-butyl

and fomesafen

no weeding, post-
emergence herbicides,

including quizalofop-P-

fomesafen tefuryl, fluazifop-p-butyl
and fomesafen
Total density of weeds (plants/ m?) 182 194 169
Grass weed (plants / m’) 79 93 82
Broad leaf weed (plants / m?) 45 67 55
Sedges (plants / m’) 58 34 32
4. Nan
Rainfall throughout growing season 40.4 85.1 71.7
(mm)
Rainy days throughout growing 7 8 7
season
Elevation avg (m above sea level) 213 221 206
T min avg (°C) 155 16.9 17.3
T max avg (°C) 323 326 32.6

Planting -harvesting date

5Dec 13- 17 Apr 14

30 Nov 14 - 7 Apr 15

6 Dec 15 - 16 Apr 16

Variety

Chiang Mai 60

Chiang Mai 60

Chiang Mai 60

Soil preparation

no tillage and burn

tillage and no tillage, burn

tillage and no tillage, burn

the stubble. and not burn stubble. and not burn stubble.
Spacing (cm) 30 x 20-30 20-40 x 20-30 25-30 x 20
Irrigation no. (times) 5 5 5

Weeding

post-emergence
herbicides, including

fluazifop-p-butyl and

post-emergence herbicides,
including fluazifop-p-butyl

and fomesafen

post-emergence
herbicides, including

imazethapyr, quizalofop-P-

fomesafen tefuryl, fluazifop-p-butyl
and fomesafen
Total density of weeds (plants/ m>) 195 146 212
Grass weed (plants / m>) 68 51 95
Broad leaf weed (plants / m’) 20 33 30
Sedges (plants / m?) 107 62 87




Table 13 Classification of C3 and C4 weeds in farmer’s soybean field in the Upper North, dry season 2014 - 2016
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c3 plant Cc3 plant c3 plants ca plants ca plants ca plants
Province s/m’ s/m’ /m’ /m’ /m’ /m’
2014 2014 2015 2015 2016 2016 2014 2014 2015 2015 2016 2016
1. Chiang - Ageratum 13 - Physalis 14 - Physalis 7 - Echinochloa 27 - Echinochloa 26 - Echinochloa 46
Mai conyzoides minima L. minima L. colonum (L.) colonum (L.) colonum (L.)
L. Link Link Link
- Eleusine 21 - Eleusine 27 - Eleusine 17
indica (L.) indica (L.) indica (L.)
Gaertn. Gaertn. Gaertn.
- Cyperus iria 39 - Cyperus iria 28 - Cyperus iria 33
L. L. L.
- Cyperus 12 - Cyperus 26 - Cyperus 33
imbricatus imbricatus imbricatus
Retz. Retz. Retz.
Total 13 14 14 99 107 107
2. Mae - Oryza 13 - Ageratum 23 - Blumea 11 - Eleusine 59 - Eleusine 29 - Eleusine 21
Hong Son  sativa L. conyzoides napifolia DC. indica (L.) indica (L.) indica (L.)
L. Gaertn. Gaertn. Gaertn.
- Marsilea 37 - Hedyotis 14 - Hedyotis 7 - Cyperus iria 15 - Cyperus iria 52 - Cyperus iria 35
crenata C. corymbosa corymbosa (L.) L. L. L.
Presl (L) Lam Lam
- Ageratum 20 - Cyperus 11 - Echinochloa 25
conyzoides imbricatus colonum (L.)
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L. Retz. Link
Total 70 37 18 74 92 81
3. Phrae - Physalis 28 - Richardia 13 - Echinochloa 29 - Echinochloa 20 - Echinochloa 25
minima L. brasiliensis colonum (L.) colonum (L.) colonum (L.)
Gomez. Link Link Link
- Oryza sativa L. 19 - Echinochloa 17 - Echinochloa 12 - Digitaria 25
crus-ealli (L.) crus-galli (L.) ciliaris (Retz.)
Pal. Pal Koel.
- Cyperus 20 - Digitaria 36 - Cyperus 13
rotundus L. ciliaris (Retz.) imbricatus
Koel. Retz.
- Cyperus iria 19 - Cyperus 25
L. imbricatus
Retz.
- Cyperus 19
imbricatus
Retz.
Total 0 28 32 104 93 63




Table 13 (continued)

56

c3 plant Cc3 plant c3 plants ca plants ca plants ca plants
Province s/m’ s/m’ /m’ /m’ /m’ /m’
2014 2014 2015 2015 2016 2016 2014 2014 2015 2015 2016 2016
4. Nan - Hedyotis 20 - Hedyotis 15 - Echinochloa 43 - Echinochloa 27 - Echinochloa 80
corymbosa corymbosa (L.) colonum (L.) colonum (L.) colonum (L.)
(L) Lam Lam Link Link Link
- Digitaria 16 - Eleusine 9 - Cyperus iria 55
ciliaris (Retz.) indica (L.) L.
Koel. Gaertn.
- Cyperus 52 - Cyperus iria 31 - Cyperus 18
rotundus L. L. imbricatus
Retz.
- Cyperus iria 38 - Cyperus 28 - Cyperus 14
L. imbricatus rotundus L.
Retz.
- Cyperus 16
imbricatus
Retz.
Total 0 20 15 155 95 167
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Table 14 Climate data, soybean production technology and density of weeds in farmer’s field

in the Upper North, late rainy season 2014 — 2016 (15 sampled plots/site/year)

Province 2014 2015 2016
1. Chiang Mai
Rainfall throughout growing season 581.8 378.6 576.9
(mm)
Rainy days throughout growing 51 48 69
season
Elevation avg (m above sea level) 501 499 515
T min avg (°C) 238 24.2 24.1
T max avg ( °C) 32.8 33.1 32.5
Planting -harvesting date Jul 25 - Nov 20, 2014 Jul 20 - Nov 15, 2015 Jul 25 - Nov 24, 2015
Variety Chiang Mai 60 Chiang Mai 60 Chiang Mai 60

Soil preparation

tillage and no tillage

tillage and no tillage

tillage and no tillage

Spacing (cm)

40- 50 x 20-40

40 x 30

30 x 20-30

Weeding

pre and post-emergence
herbicides, including
alachlor, paraquat dichloride
imazethapyr, slyphosate

Isopropylammonium,

pre and post-emergence
herbicides, including
alachlor, paraquat
dichloride imazethapyr,
quizalofop-P-tefuryl, and

post-emergence
herbicides, including
paraquat dichloride
imazethapyr,

quizalofop-P-tefuryl,

fluazifop-p-butyl and fomesafen and fomesafen
fomesafen
Total density of weeds (plants/ m?) 202 134 95
Grass weed (plants / m?) 18 20 19
Broad leaf weed (plants / m?) 169 114 75
Sedges (plants / m?) 15 - 1
2. Mae Hong Son
Rainfall throughout growing season 687.8 478.9 720.2
(mm)
Rainy days throughout growing 85 63 75
season
Elevation avg (m above sea level) 481 486 485
T min avg (°C) 23.4 24.1 24.2
T max avg ( °C) 327 326 325

Planting -harvesting date

Jun 8 - Oct 20, 2014

Jun 19 - Nov 9, 2015

Jun 5 - Oct 24, 2016

Variety

Tadang

Tadang

Tadang

Soil preparation

tillage and no tillage

tillage and no tillage

tillage and no tillage

Spacing (cm)

40- 50 x 30-50

40- 50 x 30-40

40- 50. x 30-50

Weeding

post-emergence herbicides,

post-emergence

pre and post-
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Province

2014

2015

2016

including glyphosate
Isopropylammonium,
paraquat dichloride,
haloxyfop-R-methyl ester,
flumioxazin, oxyfluorfen,
fluazifop-p-butyl, and

fomesafen

herbicides, including
slyphosate
Isopropylammonium,
paraquat dichloride,
haloxyfop-R-methyl ester,
quizalofop-P-tefuryl,
oxyfluorfen, fluazifop-p-

emergence herbicides,
including acetochlor,
glyphosate
Isopropylammonium,
paraquat dichloride,
imazethapyr,

haloxyfop-R-methyl

Table 14 (continued)

Province 2014 2015 2016
butyl, and fomesafen ester, quizalofop-P-
tefuryl, flumioxazin,
oxyfluorfen, fluazifop-
p-butyl, and
fomesafen
Total density of weeds (plants/ mz) 9q 105 48
Grass weed (plants / m’) 15 5 3
Broad leaf weed (plants / m?) 76 100 45
Sedges (plants / m?) 3 - -
3. Phrae
Rainfall throughout growing season
() 238.4 167.7 326.9
Rainy days throughout growing 7 93 2%
season
Elevation avg (m above sea level) 147 149 149
T min avg (°C) 22.8 224 22.2
T maxavg ( °C) 32.8 33.1 326

Planting -harvesting date

24 Aug - 13 Dec 14

16 Sep - 28 Dec 15

3 Sep - 27 Dec 16

Variety

Chiang Mai 60

Chiang Mai 60

Chiang Mai 60

Soil preparation

tillage, burn and not burn

remainder of weeds or corn.

tillage

tillage

Spacing (cm)

sowing rate 30-45 kg / rai

sowing rate 26-40 kg / rai

sowing rate 24-53 kg /

rai

Weeding

post-emergence herbicides,
including fluazifop-p-butyl,

and fomesafen

post-emergence
herbicides, including

fluazifop-p-butyl, and

no weeding, post-
emergence herbicides,

including fluazifop-p-

fomesafen butyl, and fomesafen
Total density of weeds (plants/ m?) 110 124 136
Grass weed (plants / m’) 12 25 a4
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Broad leaf weed (plants / m?) 23 32 20
Sedges (plants / m?) 75 67 72

4. Nan
Rainfall throughout growing season 432 457.7 560.4
(mm)
Rainy days throughout growing a8 51 51
season
Elevation avg (m above sea level) 245 244 247
T min avg (°C) 23.6 23.9 24.2
T max avg (°C) 32.8 33.1 329

Planting -harvesting date

Jul 27 - Nov 8, 2014

Jul 5 - Nov 5, 2015

Jul 28 - Nov 15, 2016

Variety

Chiang Mai 60

Chiang Mai 60

Chiang Mai 60

Soil preparation

tillage and no tillage

tillage and no tillage

tillage and no tillage

Spacing (cm)

30-50 x 20-30

40 x 25-30

30-40 x 20-30

Table 14 (continued)

Province

2014

2015

2016

Weeding

post-emergence herbicides,
including paraquat
dichloride, fluazifop-p-butyl,

and fomesafen

post-emergence
herbicides, including
paraquat dichloride,
quizalofop-P-tefuryl,
fluazifop-p-butyl, and

fomesafen

pre and post-
emergence herbicides,
including acetochlor,
glyphosate
Isopropylammonium,
paraquat dichloride,
imazethapyr,
quizalofop-P-tefuryl,
fluazifop-p-butyl, and

fomesafen
Total density of weeds (plants/ m’) 105 106 104
Grass weed (plants / m’) 5 10 4
Broad leaf weed (plants / m?) 81 90 92
Sedges (plants / m’) 19 6 8
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Table 15 Classification of C3 and C4 weeds in farmer’s soybean field in the Upper North, late rainy season 2014 - 2016

Cc3 plants Cc3 plants c3 plants ca plants ca plants ca plants
Province /m’ /m’ /m’ /m’ /m’ /m’
2014 2014 2015 2015 2016 2016 2014 2014 2015 2015 2016 2016
1. Chiang - Ageratum 53 - Ageratum 15 -Borreria latifolia 26 - Eleusine indica 14 - Echinochloa 8
Mai conyzoides L. conyzoides L. (Aubl.) K. Sch (L.) Gaertn. dactylon (L.) Pers. colonum (L.) Link
- Borreria 39 - Borreria latifolia 62 - Ageratum 21 - Eleusine indica (L.) 6
latifolia (Aubl.) (Aubl) K. Sch conyzoides L. Gaertn.
K. Sch
- Bidens pilosa L. 30 - Hedyotis 7 - Conyza 16
var pilosa corymbosa (L.) sumatrensis L.
Lam
- Scoparia dulcis 9 - Mimosa 19
L. invisa Mart.
Total 131 103 63 14 14
2. Mae - Commelina 8 - Commelina 5 - Borreria latifolia 17 - Eleusine indica 6 - Rottboellia exaltata 2
Hong Son benghalensis L. benghalensis L. (Aubl) K. Sch (L.) Gaertn. Lf.
- Borreria 9 - Borreria latifolia a8 - Ageratum 14
latifolia (Aubl.) (Aubl.) K. Sch conyzoides L.
K. Sch
- Ageratum 30 - Ageratum 26 - Tridax procumbens 3
conyzoides L. conyzoides L. L.
- Borreria laevis 7 - Tridax 6 - Mimosa invisa Mart. 3
(Lamk.) Griseb procumbens L.
- Crassocephalum 5
crepidioides
(Benth.) S. Moore
Total 54 90 37 6 2




Table 15 (continued)
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Cc3 plants Cc3 plants c3 plants ca plants ca plants ca plants
Province 2 2 2 2 2
/m /m /m /m /m /m
2014 2014 2015 2015 2016 2016 2014 2014 2015 2015 2016 2016
3. Phrae - Phyllanthus 8 - Borreria latifolia 23 - Borreria latifolia 6 - Cyperus 75 - Cyperus 66 - Cyperus rotundus L. 72
amarus (Aubl.) K. Sch (Aubl.) K. Sch rotundus L. rotundus L.
Schumach &
Thonn.
- Hedyotis 3 - Phyllanthus 3 - Phyllanthus 5 - Axonopus q - Echinochloa 14 - Echinochloa 39
corymbosa (L.) amarus Schumach amarus Schumach & compressus (Sw.) colonum (L.) Link colonum (L.) Link
Lam & Thonn. Thonn. Beauv.
- Echinochloa 3 - Digitaria ciliaris 3 - Cynodon dactylon 3
colonum (L.) Link (Retz.) Koel. (L.) Pers.
Total 11 26 11 82 83 114
4. Nan - Borreria 39 - Borreria latifolia 43 - Borreria latifolia 82 - Cyperus 16 - Cyperus 5 - Cyperus rotundus L. 8
latifolia (Aubl.) (Aubl.) K. Sch (Aubl.) K. Sch rotundus L. rotundus L.
K. Sch
- Hedyotis 12 - Ageratum 5 - Hedyotis a - Cyperus iria L. 3 - Cynodon dactylon 2
corymbosa (L.) conyzoides L. corymbosa (L.) Lam (L.) Pers.
Lam
- Ageratum 10 - Euphorbia 5 - Ageratum 1
conyzoides L. heterophylla L. conyzoides L.
- Praxelis 22
clematidea
R.M.King & H.Rob.
Total 61 75 87 19 5 10
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Table 16 Life Cycle Inventory (LCl) data of soybean production in the Upper North (15 farmers averaged) 2013-2016
(yield = 154-404 kg/rai)
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Input (6159141 / kg yield)

Soybean production process

Output (g15v1988n / kg yield)

Global Warming
Potential (GWP)

irrigation 2.1888 m3 1. Tillage Seed yield 1 kg 1 ton
seed 0.0672 ke 2. Planting Air emissions factors | g CO2-Eq/ kg
Plant nutrient 3. Cultural practice From machinery
Chemical fert. N 0.0089 kg 4. Harvest and post-harvest CH4 1.1822E-02 | kg 11.8221 ke 21 248.26
Chemical fert. P 0.0032 ke CcO ke ke
Chemical fert. K 0.0073 kg Cco2 ke ke
Organic fert. kg N20 ke ke
Pesticides NMVOC kg ke
ml NOx ke ke
ml PM10 1.7277E-03 kg 1.7277 ke
ml SO2 5.3875E-03 ke 5.3875 ke
total 0.8350 ml From chemical fertilizer use
N20 1.8981E-04 | kg 0.1898 kg 310 58.84
Energy NH3 8.8154E-04 ke 0.8815 ke
diesel 0.0205 ke NMVOC kg kg
gasoline 5.7570 kg PM10 ke ke
electricity NO kg kg
Water emissions from
chemical fert. use
N 2.0647E-03 | kg 20647 | kg
P 9.5906E-05 kg 0.0959 kg
total 307.10




Table 17 Life Cycle Inventory (LCl) data of rice production in the Upper North (18 farmers averaged) 2013-2016
(yield = 267-1,020 kg/rai)
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Input (@159 / kg yield)

Rice production process

Output (1591980 / kg yield)

Global Warming
Potential (GWP)

irrigation 1.9744 m3 1. Tillage Seed yield 1 kg 1 ton
seed 0.0172 ke 2. Planting Air emissions factors | ¢ CO2-Eq / kg
Plant nutrient 3. Cultural practice From machinery
Chemical fert. N 0.0104 kg 4. Harvest and post-harvest CH4 5.4117E-03 ke 5.4117 ke 21 113.65
Chemical fert. P 0.0028 ke Cco ke ke
Chemical fert. K 0.0018 kg Cco2 ke ke
Organic fert. 0.2231 ke N20 ke ke
Pesticides NMVOC ke ke
ml NOx ke ke
ml PM10 1.3140E-03 kg 1.3140 kg
ml SO2 2.4690E-03 ke 2.4690 ke
total 0.6685 ml From chemical fertilizer use
Energy N20 1.8981E-04 kg 0.1898 ke 310 58.84
diesel 0.0134 kg NH3 1.2546E-03 kg 1.2546 ke
gasoline 2.4595 ke NMVOC ke kg
electricity PM10 kg ke
NO ke ke
Water emissions from
chemical fert. use
N 2.0648E-03 ke 2.0648 kg
P 4.8015E-05 ke 0.0480 kg
total 172.49
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Table 18 Life Cycle Inventory (LCl) data of peanut production in the Upper North (4 farmers averaged) 2013-2016
(yield = 480-506 kg/rai)

Input (159H1 / kg yield) Peanut production process Output (#15U1980 / kg yield) Global Warming
irrigation 1.0956 m3 1. Tillage Seed yield 1 kg 1 ton Potential (GWP)
seed 0.0376 ke 2. Planting Air emissions factors | g CO2-Eq/ kg
Plant nutrient 3. Cultural practice From machinery
Chemical fert. N 0.0069 kg 4. Harvest and post-harvest CH4 5.4495E-03 | ke 5.44952 ke 21 114.44
Chemical fert. P 0.0030 ke Cco ke kg
Chemical fert. K 0.0092 kg Cco2 ke ke
Organic fert. ke N20 ke kg
Pesticides NMVOC ke ke
ml NOx ke ke
ml PM10 7.1072E-04 ke 0.71072 kg
ml SO2 2.4785E-03 ke 2.47847 ke
total 0.7970 ml From chemical fertilizer use
Energy N20 1.2620E-04 kg 0.12620 ke 310 39.12
diesel 0.0021 kg NH3 3.3338E-04 | ke 0.33338 | kg
gasoline 2.4770 kg NMVOC kg ke
electricity PM10 kg ke
NO ke ke
Water emissions from
chemical fert. use
N 1.3728E-03 ke 1.37276 kg
P 5.4024E-05 | kg | 0.05402 | kg
total 153.56




Table 19 Life Cycle Inventory (LCl) data of corn production in the Upper North (2 farmers averaged) 2013-2016
(yield = 358-800 kg/rai)
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Input (615U1L91 / kg yield)

Corn production process

Output (d1959188n / kg yield)

Global Warming
Potential (GWP)

irrigation 1.1786 m3 1. Tillage Seed yield 1 kg 1 ton
seed 0.0123 kg 2. Planting Air emissions factors | g CO2-Eq/ kg
Plant nutrient 3. Cultural practice From machinery
Chemical fert. N 0.0459 kg 4. Harvest and post-harvest CHa4 1.785E-03 ke | 1.78485 | kg 21 37.48
Chemical fert. P 0.0080 kg Cco ke kg
Chemical fert. K 0.0000 kg CcOo2 kg kg
Organic fert. 0.2430 kg N20 ke kg
Pesticides NMVOC ke ke
atrazine 0.3123 ml NOx ke kg
alachlor 0.2000 ml PM10 1.514E-03 ke | 1.51381 | ke
paraquat 1,000.00 | ml SO2 8.220E-04 ke | 0.82199 | kg
total 1,000.51 ml From chemical fertilizer use
Energy N20
diesel 0.0158 kg NH3 8.425E-04 kg | 0.84253 | kg | 310 261.19
gasoline 0.8109 kg NMVOC 7.362E-03 ke | 7.36178 | kg
electricity PM10 ke ke
NO ke kg
Water emissions from
chemical fertilizer use ks ks
N
P 9.165E-03 ke | 9.16508 | kg
total 298.67
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¥aneveunassou wazinaslu asflunndloanimenniauiiuds duitsdreuny fesdiuly Fisure 21
ua 22 Felutananagguan Waneiieunsngiey — fuiiteudene) fimsfisaswesufiatedu uaziy
nrlulBinatios aenndesiunasiiguasdniine (2535) ldsenui luanmunfnenuimdeseutios
uiagszUIngusailainn iz v oruAstaIY 9 warnsuArImainues  (2547) :1891U97 113
szvaveundslyl Shasfnlutisssssuidmieduiisdiritu daumadhasvemmuouaizadu
Fralwalugisssaensinnen wasAniudn (Fisure 24) donndediu o3y uarius) (2534) uazeus way
ARz (2556) lFTeaudn nudamsundssuinvemusuzdwuininalunsugnuatongsy
wnnIMsugnlutieiugey uaznuilsesynaleanmuewaza1du (Asiatic corn  borer) U
WINNIAUGAHY AD 269 wag 211 508/ 50 fiu lul 2557 wag 2559 (Table 20 way Figure 23 24 27
wa 28)

fufiugnlu aunesysal geuansfudy drs1alull 2557 way 2559 dwd 2558 d1nlugguan

Uangeu tngnun1sseuinyinatevesmaseaudnlng way waglnlul 2557 (1,731 wag 907 #7/ 50

'
a A

#u) 1A 2559 (907 wag 501 #y/ 50 fu) innduuadngelindu dulateru U 2558 wuindel
318 ¢/ 50 AU WNNTLLAAn3IindY (Table 21) wazszozinuszuIadussoENLiuds KU
| a & Y oA a . | o v v

Uy 9 A NA1BABUNINYIAY UazAuRaudaal (Figure 29, 30 wag 33) d@aunuaulaIza1AULIILNg

nutdusesazdwaulilinn wazdnnulussesfltluan (Figure 31, 32 uag 34)

(% '
A =

n1sdgundasgiionnaniiaduluiunugnd1ilnadesdnd 2.uATa3556 waginysysalil

v
= 1

duferfuaniuiidu 9fe Toumgiionnagedu uiumadwuensanas vieodiutufld Tnsany
Tuthsaenguu fdlu Table 22 flonmgiasanadelugauandilne® 2557 2558 way 2559 g
14-24 smusaidioa 910 33.2 swnwadea guugisanaisluglanasiu 0.7-1.1 esmisaidya
N 24.4 psEnTaITai 2.uATAITIA U'%mmﬁmuiuq@jﬂqﬂamaﬂu% 2557 waz 2558 laewinfiu 773.8

1 a

uay 689.9 . usigavulul 2559 (W 946.8 uy. 11 Ranysysaliudeiu
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Table 20 Number of insects and natural enemies /50 plants in maize farmer’s field in Nakhon

Sawan and Phetchabun, rainy and late rainy seasons 2014-2016

maize insect Nakhon Sawan Phetchabun

pests/natural enemies 2014 2015 2016 2014 2015 2016
Rainy season

Corn leaf aphid 2,740 343 3,358 1,731 907

Corn thrips 218 2,446 911 1,241 501

Corn earworm 27 11 4 3 2

No. of damaged

a4 14 1 3 3

hole by ACB
Natural enemies

Ladybird beetles 70 69 45 30 16

Spider 14 34 27 15 37

Ground beetles 49 223 48 7 18
Late rainy season

Corn leaf aphid 76 558 115 3

Corn thrips 973 201 413 318

Corn earworm 2 40 7 6

No. of damaged

269 50 211 64

hole by ACB
Natural enemies

Ladybird beetles 93 90 52 41

Spider 35 86 57 36

Ground beetles 60 100 13 28

ACB = Asiatic corn borer



Table 21 Maximum, mean, minimum temperatures and rainfall in Nakhon Sawan and
Phetchabun corn growing season 2014, 2015 and 2016 comparing with based year
average (1971 - 2000)

Based year average

Weather in growing season 1 2014 2015 2016
1971 - 2000

Nakhon Sawan’’ (May-Sep) - rainy season

avg maximum temp. (") 33.2 34.6 35.6 34.6

avg minimum temp.("c) 24.4 25.1 255 25.3

mean temp. ("c) 28.8 29.8 30.5 30.0

rainfall (mm) 868.1 773.8 689.9 946.8

Phetchabun” (Jun-Sep) - rainy season

avg maximum temp. (") 32.5 331 34.2

avg minimum temp.("c) 24.1 234 24.7

mean temp. ("c) 279 27.9 29.5

rainfall (mm) 689.8 889.5 9435

Nakhon Sawan”’ (Jul-Dec) - late rainy season

avg maximum temp. (*c) 31.7 32.8 32.7

avg minimum temp.("c) 22.5 234 24.0

mean temp. ("c) 27.0 28.1 28.4

rainfall (mm) 621.0 558.7 927.3

Nakhon Sawan” (Aug-Nov) - late rainy season

avg maximum temp. (°c) 31.9 33.3

avg minimum temp.("c) 232 24.4

mean temp. ("c) 27.5 28.9

rainfall (mm) 618.1 869.2

Phetchabun” (Jul-Nov) - late rainy season

avg maximum temp. (°c) 321 33.9

avg minimum temp.("c) 229 23.9

mean temp. ("c) 27.2 28.9

rainfall (mm) 642.9 709.2

1/CLimatological Center, Meteorological Development Bureau, Thai Meteorological Department
“Takfa Agrometeorological Station, Nakhon Sawan

¥ Phetchabun Meteorological Station, Phetchabun
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fields, rainy season 2014-2016
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Figure 23 Weather data and number of corn earworm/50 plants in Nakhon

fields, rainy season 2014-2016
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Weather Data No. of Insect/ 50 plants
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Figure 25 Weather data and mean number of corn leaf aphid /50 plants in Nakhon Sawan

farmers' fields, late rainy season 2014-2016
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Weather Data No. of Insect/ 50 plants
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Figure 27 Weather data and number of corn earworm /50 plants in Nakhon Sawan farmers'

fields, late rainy season 2014-2016

Weather Data
100

80
60
0 |
20

o

L s Mg F ] j

P T T S S e e S S e I
AL P BT T N
R T G G & ;»”‘q \q”v .Lw"’q & & \N’f' .,_s”é ,,\96 e \u”f o ’P*p* & .{\.”JV \«”é ,Le”*

o

o

‘: /W\/\,«\W\NAWW :
. 0 _rr’-x’.:ml .
z: :.ll. l[ ] m oLy "l.l Iy ll fll Il N I—T.‘, . I|1 || ) ‘ :M

K N T T G R O R R N O
; CAI A AR A A e e P A P AR
AT P LS FF T o
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farmers' fields, late rainy season 2014-2016
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Weather Data No. of insect/ 50 plants
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Figure 29 Weather data and number of corn leaf aphid /50 plants in Phetchabun farmers'

fields, rainy season 2014 and 2016
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Figure 31 Weather data and number of corn earworm /50 plants in Phetchabun farmers' fields,

rainy season 2014 and 2016
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Figure 32 Weather data and number of damaged hole by ACB /50 plants in Phetchabun

farmers' fields, rainy season 2014 and 2016
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Figure 33 Weather data and number of corn leaf aphid and corn thrips /50 plants in

Phetchabun farmers' fields, late rainy season 2015
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- Tsnvasdninaidosdng

ymsdsansunissuiavedsadnlnadssdnflutomiamesysel uasuasassd lu 2 qq
Ugn fie duru wazdaneru 533 87 ulas MuaziBeaaniuil Tuugn siuginuasnsldusiazd uandly
Table 22 lngsiuslu Ugnsenirslaneipeuumeuianananouiiguigy dulaiery Ugnseninenuneu
nsngaudelagiRauiug1gy %QﬁmmLLUiﬂiuuﬁlu'?quﬂum Lﬁaaa,m]'mamwsmﬁhiﬁgﬂLL‘UUﬁ

o

LB NM3AINSaiNIsUgnAIlanadavinlaen

a =

QilaNAveIdanInuATaIsIA U 2557 2558 Uay 2559 Hanmniigeaniade 34.2 34.6 uay 34.5
BIANTALTYE AUAIGTU TEandNAUNG (33.2) aumnilsnaniane 23.7 24.0 uay 24.3 29AwaLTed
MUAIRY BagannAUni (23.2) USandnu 1,024 1,242 uag 1,300 Tadiuns muanu gauTunmn

'
a =

Uulul 2558 dndndund (1,182)  Sminmusysal T 2557 2558 uay 2559 Slgauvniigeaniade

30.1 30.7 uay 34.8 psrwAlToa muSIFU TegandnAund (33.0) gamaliinaniade 21.5 229 uay

23.2 99 LYATYE ANNANU %aqmwgﬁﬁmmaﬁaﬂ 2557 dnaneund (22.0) Uiy 1,211 918

9
(%

WAy 995 Jadwns MuaFU FeUSInaiuluY 2557 gen1A1UNF (1,080) (Table 23)
Javdnwasysal

1. sugaeluy U 2557

'
a

Tslugn (Curvularia leaf spot; Curvularia lunata) Fuwulsalodalnaeny 53 Su FUanmii
28) TneiAnlsarudnlnamnitug Sasfidrsafidnedesidudisoiinisiinlsa 20-54.2 Fadulsaguuse
Tuifeudanay @Uawil 32) Passzviniidusniindefuraudduaid 20-32 fUsutarus 525.2
faduwns wnzdaniin 32 duiluSinasiny 146 fadwns mutuduindiede 83.9 Weosidus (Figure
35, Table 24 uay Table 25 )

15Aluane (Maize dwarf mosaic; Sugarcane mosaic virus (SCMV-MDB)) Sunulsadiodnlne
019 57 Ju luthsidraidnadeefiduinmaiinlse 1.8-22 wWedidud efiasannisinlsameulag
wuin SiusilsiAalsalune 1 9ug leud 3 801 stugAtiefidudnmainlsn 100 Wesidud lhun
WUGUATAITIA 3 Fedslinandnle Wesanidulsaluszezilansynusonanan (Lapbanjob et al.,
2013)

Tsrqatina (brown spot; Physoderma maydis) Buwulsaidiedlnneny 55 Su (FUnsii
28) TurdmafianadoefiduddviinisiAnlsnsening 20-40 Tsgdunuguussveslsamniigalu
Foudsneu (FUnid 32-33) Falllunnunnuazeutuduivg 81.3-83.9 wWesifud efinnsanns
Nalsasewdas wudi dnmsssuinluiugdi 8ot

Tsanuuazlulng (banded leaf and sheath blisht; Rhizoctonia solani) wunsszuaile

§ &

1ilneeny 71 u @amin 32) Tuiug NKS7328 fradeesidudsviinisialsaminiu 36
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lsasnadly (southern  rust; Puccinia  polysora) wumiizmmﬁasﬁniwmmq 82 Ju 919
nanaifeudamay (@awid 30) Tusiug NKS7328 uazidulsalisuuse fiedidudduiinininlsn 20
2. Uanegaely U 2558

Tselugn Gunulsalednlnnety 52 u §Uaid 35) wumaAslsaiudnlnayniug Tutas
drsnafiradoefiduiduiinafnlsasening 23-20 wuih Tugguaniidusninsiofudautduamid 29
Hughuan 1ulsaguussluifeunaiay (@Uanid 4d-45) (Figure 36 uas Table 24)

Tselusng Funulsailodnlneeny 43 Fu Ralsafudnlnanniug fenedewesidudnisiia
T5m 100 Wosidud Gegenindrsdugeuu T 2557

Isalulugdunaidn (southern corn leaf blight; Bipolaris maydis) LémwuisﬂLﬁasﬁwaIWﬂmq 82
Fu lneiAalsafudnlneyniug lusuidnafdiedsefiduddsiinininlsnseming 20-31.3

Tsanunaglulng Funulsadlednlnney 92 Fu @awin 41) lneiinlsafudnlnenniiug
TuthsdsaianadsofidudsuinsAnlsawiniu 20

Tspsununlasingiin (Charcoal stalk rot; Macrophomina phaseolina) WUﬂWii%UWﬂiuﬁuﬁ
Pac339 uay Pac559 Funulsaladnlnneny 81 Fu fdedeosidudinisiinlsn 1.3 wWesidus
3. Auggelu Y 2559

Tsalugn Gunulsaslodnlnmeny 46 Su (FUnvid 26) Ineidnlsafudnlnaynsiug fnw
suussvaslsruntunuenginiing deedeesifudduinininlsnszning 20.6-40 rouflasdinng
srUInuLsTUTINaRuInnludUAT 26-27 wesl 2559 (1715 fadwng) drsiidulsaguuseeglu
UnniTl 32-37 uandurasiifianutudusing 80.0-87.7 Wosidus

Tselusing Buwunisszuindletnlnnety 62 fu lnsfidiedsefidudmainlea 1.2 Sdudy
Tsaistudu 100 wWedldud draadoudamen (@Uansiii 36)

Tsmndinnna Sunulsadiednlnaety 63 Fu @Uanifl 28) dauwnnwuluiug NKs7328
AnadesidudsvinsAnlsanitiu 20 arwguussedlsatesnindnlnaiiugniunguul 2557
Fiomwsysal 1osnT 2557 fnmsnszaievesruindy

TsaduLuaSe (bacterial stalk rot; Erwinia chrysanthemi pv. zeae) Sunulsadiedalne
918 80 Ju Tuiug NKS7328 Tpefiilesidusinisiinlsn 3 wWesdus Aeunisszuindusuamunnuin
(Figure 37 Table 24 uag Table 25)

JINIAUATEITIA
1. fugawu U 2557
Tselugn Gamulsawdletnlnmeny 60 fu @Uawid 28) Tasiinlsafuinlnemniug faede
.y .

Wesigudduiinisifialsnsendng 20-29.3 WiaiUSeuiieuiuiundrsinludminmesysalludiaieiiu

v & YL & 4o o ) ¢ a v N PN & A
NUIN GU’]’JI'W@La‘EJ\‘iﬁG]'ﬂUWUV]ﬁ']TJﬂﬂﬂ%'ﬁﬂu@]iﬁ'ﬂiﬁﬁ llﬂ"lﬁ?gU7@7]@\‘113?’1%']ﬂ'3'ﬂ]"|'ﬂ‘1/\1@1/1‘uqﬂI‘UW‘U‘VI
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drnfriamesysal uwiasdulgnioudsamdua uenaniddssdunrusuusavedls adindy
definsandeyauiinashulud 2557 wud Smiamesysaliviinadauseied 1211 fedwnsds
1nnIAUNA (1,080 Sadiuns) wazannneuinnluitud 9 uasansseRtUSuiiusIed 1,024
fladluns demniAUnd (1,182 Sadwns) waziliuiarag (Figure 38 way Table 23)

Tselusne Gamulsalodnlnneny 60 3u TasiAnlsafudnlnayniug wansennislaisuuss 4
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Tselulwsiuwaidn wumsszuiadladnnlnneny 22 Ju lutmlneynitug szuialisuuss feade
Wesidusaudnisialsawiniu 20

Tsasnady wunmsszuiadlednilnaeny 98 Yu FUnsiil 39) lusiug Pac339 Taeiinlsnliisuuss
fiesiwudauinisinlsawiniu 20
2. Uaneggely U 2557
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Wedldudduiinsifalsasening 20-32.9 Teesziuanuguusswedsalndifssiuininadosdnifugn
sungpiluiuiidinatminuasassd dofinsanseuvas d1lnaitugnidlotuil 20-24 fusneu g
suUEmnahailutasgn dUnwid 39-41 way AUnwi 43-a4 Sevhlidsnmunsssuinvasdtsalugn

Tselusing Gamulsawdlednlneeny 37 Su Tasiislsafiudnlnanniug Anadeesidusinig
Anlsa 100 Wedidud Tuggugnuaenuulasiidisaiivisiulgniidoudnevinsdu fasfugn 20-24
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dpidl 28 Juduan Sanedswesidudsviinainlsamindy 20 1Hulsaluitug Pasas  Pac777
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uenaniigmunsszueadsafunhiinnndeuuedide 1-7 wWesidud uaslsasuiiiian
Mniesunlaslafin 2-3 Wesiiud Tsassiei (smut; Ustilago maydis) 0.25 Wesiiud uazise
wanuaziniun (kernel and ear rot; Penicillium sp.) 0.25 Wosiua (Figure 39)
3. funau U 2558

Tselugn Bamulsaudlednlnaeny 80 Ju (@EUamifl 33) ndsnfifuanluduanvid 31-33 Gad
USinalusaa 267.1 Sading fdvdimaAnlsasening 22.2-22.9 dlewSsuiisunisifalsaiudnlng
Apadmifiugnluiuidntlutmiauasaassadugeuud 2557 wudt drlnadssdaridugniudy U
2558 1ulsadnin (Figure 38 wax Figure 40) TneisunulseludUaiii 33 vauedid 2557 Bunulsaly
FUavii 28 LiosandUnnifl 2530 wead 2558 Tumniies USunsusaiinnluduansiii 2530
Wiy 40.9 fiadims ANARUEITS 61.3-71.9 Wosidus (Table 24 wag Table 25)
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Tsraadthnna Bunulsadledninnery 56 fu ludsdsniidiadodesidudduinminlse
seing 22.9-32.0 Wulsnsuusanniulutisnanafeudamay FUasifl 33) esandunnsiil 31-32 4
dumn 267.1 fadiung WelasannaiAnlsaseutas wuin dnnsssunnlusiug NKS6248 (Table 23
WAy Figure 37)

uananidmumsszunavedisamuiarlulvgl Tudunsifl 35 nendindiddunninnluduni
7l 31-33  fanedeesiduddinainlsawitu 20 Tsaduihidaanidemulasindiin 2.0-3.1
Wosud wazlsawdauazilnui (kerel and ear rot; Fusarium sp.) 1.7 \Wasidus
4. Yaneggely U 2558

Tselugn Guwulsalednalwneny 52 $u (@Uasin 37) Bsiltunn 111.5 fadiuns Ddvidnsin
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uAsasIRUaenguul 2557 wuih dnlnadeadifivgnuaenud 2558 Wulsadandt leaan® 2558
frlunntierludunniii 30-36 TuUFuanirusy 3 SUasivindy 19.7 fadiuns

Tselusing Gamulsaidednlneey 40 Yu lneidalsafudnlnaynius Tsuusudulsedia
wntunuergdlnn fanedenodidusininiclse 98.4 Wesidus

Tsaandiinna Bumilsadiednlnaey 83 Su @aifl 38) ndsniidiunnludunsii 37 ng
Hulseliguuss aedeefiduddviinaiAalsamindu 20 Tuitug DK7979 wag NKS6248

uananidmumsszuaedsamuiarlulvgl Tudunsifl 43 nendmindifidusnannluduni
i 37-41  feneduesidudduinininlsavhiu 20 warlsaduidiinanideswleasingin 0.6

Wosiud (Figure 41)
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5. fugaru U 2559

Tslugn Sumulsaidlednlnaengade 50 Yu @Unsii 26) ndsanddiunnludUeanmii 25
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futhilsafiusnntunuengdnlng fanedaesifudnmaielse 100 Wedidud
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FUnniil 25-30 fiandelesidussainsialsawiaiu 20 (Figure 42)
6. Uaneggelu U 2559
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v [
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Tsanuuazlulnl Sunulsalednlnaeny 77 Ju @Uanid 40) ndsnfisilunnludUemil 37
Tneifulsalsiguuss feedeosiduddviinainlsawintu 20
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dusn 145.6 fadwns d1lnefiugnuanegguu U 2559 wunsszuialudunnid 37 fufidrsadmin
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Table 22 Study locations of maize disease observed in farmer’s field during early and late rainy

season in 2014-2016, Phetchabun and Nakhon Sawan provinces

Year Cropping season Location Planting date Maize cultivar
2014 Early rainy season - Muang, Phetchabun May 28-Jun 3 DK7979, Pac339, Pac777
- Nong Phai, Phetchabun May 30-Jun 1 NS3, CP801, NKS7328
- Bueng Sam Phan, May 22-26 NKS7328
Phetchabun
Early rainy season - Tak Fa, Nakhon Sawan May 6-Jun 8 NKS6248, Pac339,
DK6818, P4546, DK7979,
NKS7328
- Phaisali, Nakhon Sawan May 1- 2 DK9901, NK48
Late rainy season - Tak Fa, Nakhon Sawan Jul 10-Sep 24 Pac777, DK9901, DK7979,
P4546, NKS7328, CP801
- Phaisali, Nakhon Sawan Jul 14-Sep 24 Pac777, NK48
2015  Early rainy season - Tak Fa, Nakhon Sawan May 21-Jun 13 NKS6248, Pac559,
DK9901, P4546
- Phaisali, Nakhon Sawan Apr 25-May 15 DK9901, P4472, P4546,
NKS6248
Late rainy season - Tak Fa, Nakhon Sawan Jul 21-Aug 1 DK7979, NKS6248,
DK9901, CP801, P4546
Late rainy season - Muang, Phetchabun Jul 10-Aug 15 NS3, Pac777, Pac559,
Pac339
2016  Early rainy season - Muang, Phetchabun May 18-Jun 8 Pac339, CP999, NKS7328,
NS3
- Nong Phai, Phetchabun May 21-28 NKS7328, NS3
Early rainy season - Tak Fa, Nakhon Sawan May 15-20 NKS6248, DK6818
Pac339, DK9901
- Phaisali, Nakhon Sawan May 18-20 NKS6248, Pac777, P4546,
Late rainy season - Tak Fa, Nakhon Sawan Jul 26-Aug 6 NKS7328, NKS6248,
Pac999, NS3
- Phaisali, Nakhon Sawan Jul 25 Pac559




Table 23 Meteorological data of surveyed area in 2014, 2015, 2016 comparing with normal

value (1971-2000)

86

Year Nakhon Sawan”’ Phetchabun”’
Annual average  Annual average Annual Annual average  Annual average Annual
maximum minimum rainfall (mm) maximum minimum rainfall (mm)
temperature(°C)  temperature(°C) temperature(°C)  temperature(°C)
Normal” 33.2 23.2 1,182 33.4 22.0 1,080
2014 34.2 23.7 1,024 34.1 215 1,211
2015 34.6 24.0 1,242 34.7 22.9 918
2016 34.5 24.3 1,300 34.8 23.2 995

“data collected from Nakhon Sawan (Tak Fa) Meteorological station and Phetchabun Meteorological station

2/average of 30 based years (1971-2000), Thai Meteorological Department
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Figure 35 Meteorological data and disease index percentage in maize, early rainy season 2014

at Phetchabun

Arrow indicates planting date of surveyed fields. SCLB=southern corn leaf blight, Leaf spot=Curvularia leaf

spot, MDM=maize dwarf mosaic, Rust=southern rust, BLSB= banded leaf and sheath blight
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Figure 38 Meteorological data and disease index percentage in maize, early rainy season in

2014 at Nakhon Sawan

Arrow indicates range of planting date of surveyed fields. Leaf spot=Curvularia leaf spot, MDM=maize dwarf

mosaic, SCLB=southern corn leaf blight Rust=southern rust.

E

| Planting date: Jul 10 - Aug 7, Sep 20-24, 2014

B8 5 8 3 48 5

-
=]

=]

Temperature(CW2%RH Tainfallimm)

=g=0L5 =B=0M

e Browm £pot

Bact.stalk rot

e SCLE

Fungal stalk rot

Ear rot

% disease index % disease incidence

88

Figure 39 Meteorological data and disease index percentage in maize, late rainy season 2014 at

Nakhon Sawan

Arrow indicates range of planting date of surveyed fields. Leaf spot=Curvularia leaf spot, MDM=maize dwarf

mosaic, SCLB=southern corn leaf blight, Rust=southern rust, BLSB=banded leaf and sheath blight, DM=

downy mildew, Bact. Stalk rot= Bacterial stalk rot
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Table 24 Rainfall variability in some standard meteorological week during 2014-2016 at Tak Fa,

Nakhon Sawan and Muang, Phetchabun

Rainfall” (mm) during standard week

Week Tak Fa, Nakhon Sawan Muang, Phetchabun
2014 2015 2016 2014 2015 2016
14 4.7 0 0 2.6 0 1.4
15 3.6 1.9 0 251 0 0
16 28.2 0 0 12.0 0 24
17 3.9 63.0 53.0 0 22.8 19.0
18 37.2 21.0 0 19.2 54.0 355
19 18.4 3.8 39.8 42.0 10.3 159
20 43.8 4.3 57.4 525 17.6 28.0
21 0.9 238 4.9 0.6 21.4 255
22 54.1 9.8 8.7 255 8.1 34.3
23 83 1.3 1.9 379 17.0 53.0
24 70.0 48.2 12.0 50.6 a4 20.4
25 22.1 8.4 145.6 14.2 19.8 17.9
26 14.2 6.5 63.3 18.6 4.5 85.9
27 37.0 1.0 31.1 42.4 0 85.6
28 50.2 1.3 46.5 83.1 258 314
29 53.9 19.7 67.2 38.2 140.4 225
30 1.2 4.0 69.1 1.3 55.0 16.4
31 9.6 103.8 38.0 14.5 88.7 12.5
32 10.7 44.4 15.1 146 215 4a1.7
33 26.3 118.9 1.8 97.0 175 24
34 80.0 4.8 62.9 113.5 11.9 43.0
35 35.6 9.3 23.6 553 2.1 335
36 99.1 5.6 41.4 70.2 20.0 32.0
37 16.4 111.5 44.3 2.3 80.6 106.4
38 50.1 156 141.3 23.6 77.9 88.4
39 41.3 2.1 90.0 79.3 6.7 62.7
40 815 145 53.7 2.2 37.3 21.1
41 48.5 254 36.0 24.9 74.2 1
42 0 0.2 32.5 0 6.9 0
43 185 83.8 359 46.2 28.6 26.5
a4 46.6 6.6 0.3 11.6 10.5 0
a5 24 22.0 453 58.9 0.1 28.1
a6 0 56.8 0 0 0 0
a7 0 17.0 15.0 0 35 0.1




Rainfall” (mm) during standard week

Week Tak Fa, Nakhon Sawan Muang, Phetchabun
2014 2015 2016 2014 2015 2016
a3 0 0 0 0 0 0
a9 1.3 20.0 0 0 215 0
Annual rainfall (mm) 1,024 1,242 1,300 1,211 918 995
Annual rainy day (day) 104 107 107 107 89 110

“Data collected from Nakhon Sawan (Tak Fa) Meteorological station and Phetchabun Meteorological station

Table 25 Average relative humidity percentage in some standard meteorological week during

2014-2016 at Tak Fa, Nakhon Sawan and Muang, Phetchabun provinces

Nakhon Sawan" Phetchabun”
Week

2014 2015 2016 2014 2015 2016
14 65.9 61.4 579 61.8 60.0 52.7
15 61.4 65.1 55.2 60.7 65.1 49.7
16 68.0 52.4 54.5 68.3 56.3 53.6
17 62.8 67.3 67.1 65.0 67.8 61.6
18 69.2 67.8 60.5 69.9 77.1 61.3
19 72.0 65.4 63.1 68.1 72.8 67.9
20 73.1 69.4 72.8 70.6 72.1 72.0
21 73.4 67.5 65.7 68.4 69.9 71.6
22 74.9 64.4 73.2 73.9 67.1 76.6
23 68.9 62.1 63.4 729 65.9 80.3
24 75.0 68.3 66.0 79.8 65.7 70.7
25 76.6 71.9 82.2 779 72.1 81.5
26 73.9 66.9 82.7 74.4 68.3 84.8
27 73.6 61.3 82.2 78.1 58.7 86.0
28 71.6 64.1 79.2 79.7 72.8 81.2
29 79.6 70.4 80.3 82.9 84.2 79.7
30 76.2 69.8 81.4 78.4 87.4 81.4
31 75.1 75.9 81.3 79.4 83.5 82.1
32 77.4 76.7 80.0 83.9 84.3 80.4
33 75.2 78.6 77.3 81.3 80.6 81.9
34 77.6 74.1 81.9 79.9 77.2 83.1
35 81.2 75.9 82.3 81.4 78.2 82.3

36 80.6 78.6 81.8 86.8 82.2 84.4
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Nakhon Sawan" Phetchabun”
Week

2014 2015 2016 2014 2015 2016
37 774 79.9 86.1 82.7 84.6 87.7
38 76.1 84.2 89.0 83.8 84.3 84.0
39 80.7 78.6 86.2 86.5 81.6 84.1
40 79.8 80.9 87.0 78.3 84.1 84.9
a1 77.8 82.1 82.3 73.9 86.3 78.3
42 66.8 76.2 82.3 71.6 77.5 77.8
43 79.2 73.9 83.3 78.8 80.1 81.4
a4 77.2 74.5 69.3 75.6 76.2 68.3
45 77.0 71.6 81.1 78.9 72.8 81.4
a6 69.6 80.6 71.3 719 75.3 72.3
a7 61.1 74.8 722 68.3 72.6 73.8
48 67.4 64.2 64.6 69.4 67.2 67.3
49 67.6 74.7 62.9 70.0 75.9 64.5
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"Data collected from Nakhon Sawan (Tak Fa) Meteorological station and Phetchabun Meteorological station

Table 26 Annual rainfall, maximum and minimum temperatures during 1992-2016 at

Nakhon Sawan (Tak Fa) meteorological station.

Year annual rainfall average maximum average minimum
(mm) temperature (°C) Temperature (°C)

1992 916 36.4 19.7

1993 1,110 36.8 20.0

1994 1,149 36.0 20.6

1995 1,355 35.7 20.3

1996 1,192 35.7 20.2

1997 881 36.3 20.5

1998 1,329 36.6 20.9

1999 1,526 35.7 19.3

2000 1,244 35.7 19.8

2001 1,244 36.2 20.7

2002 1,157 359 20.7

2003 1,031 359 20.4

2004 713.3 36.6 20.7

2005 1,370 359 20.1

2006 1,376 36.4 20.8
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2007 977.2 36.1 20.3
2008 1,347 33.1 233
2009 1,329 33.5 233
2010 1,596 34.0 244
2011 1,564 32.6 233
2012 1,269 33.9 24.2
2013 1,468 33.8 23.6
2014 1,024 34.2 237
2015 1,242 34.6 24.0
2016 1,300 34.5 243
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Table 27 Farmer’s sweet corn production technology in Chiang Mai, Kanchanaburi and

Ratchaburi, dry season 2014

Production Chiang Mai Kanchanaburi Ratchaburi Percent
Technology Number of Number of Number of total
farmers percent  farmers percent  farmers percent

Variety

lousng 3 0 0.0 4 571 3 75.0 29.2
lausnd 53 6 46.2 0 0.0 1 25.0 29.2
Loled 5 1 7.7 1 14.3 0 0.0 8.3
Yn13 75 1 7.7 1 14.3 0 0.0 8.3
Y3 ans 4 30.8 0 0.0 0 0.0 16.7
131U 88 1 7.7 0 0.0 0 0.0 4.2
ﬁ'uﬁ:mmaau 1625 0 0.0 1 14.3 0 0.0 4.2

Soil resting after ploughing
Not resting 5 45.5 6 66.7 3 75 58.3
resting 6 54.5 3 33.3 1 25 417

Plant spacing

75x 25 cm 0 0.0 0 0.0 0 0.0 0.0
50 x 50 cm 0 0.0 0 0.0 1 25.0 4.5
others 9 100.0 9 100.0 3 75.0 95.5

Fertilization before sowing

none 10 76.9 8 88.9 4 100 84.6
15-15-15 1 7.7 1 11.1 0 0 1.7
Rice husk ash 2 15.4 0 0.0 0 0 1.7

Chemical fertilization
46-0-0 8 61.5 5 55.6 1 25 53.8
21-0-0 1 7.7

o

0.0 1 25 7.7
15-15-15+21-0-0 0 0.0

o

0.0 1 25 3.8
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Production Chiang Mai Kanchanaburi Ratchaburi Percent
Technology Number of Number of Number of total
farmers percent  farmers percent  farmers percent
21-0-0+16-16-16 0 0.0 1 11.1 1 25 7.7
46-0-0+16-20-0 0 0.0 1 111 0 0.0 3.8
46-0-0+21-0-0 0 0.0 2 222 0 0.0 77
46—O—O+ﬂ8%imw 2 154 0 0.0 0 0.0 77
46-0-0+13-13-21 1 7.7 0 0.0 0 0.0 3.8
46-0-0+15-15-15 1 7.7 0 0.0 0 0.0 3.8
15-15-15 0 0.0 0 0.0 0 0.0 0.0
Hormone application
apply 6 46.2 2 22.2 0.0 30.8
Not apply 7 53.9 7 7.7 4 100 68.9
Method of irrigation
Flood and
drain/pump 13 100.0 5 55.6 0 0.0 69.2
sprinkler 0 0.0 il a4.4 a4 100.0 30.8

Table 28 Natural disaster and pest outbreaks in the past (from interviewing) in Chiang Mai,

Kanchanaburi and Ratchaburi, dry season 2014

Disaster and pest Chiang Mai Kanchanaburi Ratchaburi

outbreak Percent

realization Number of Number of Number of total
farmers percent farmers percent farmers percent

Natural disaster 3 25.0 6 66.7 0 0.0 36.0

realized 9 75.0 3 33.3 4 100.0 64.0

Pest outbreaks

none 3 27.3 0 0.0 0 0 12.5

frequently 2 18.2 1 11.1 1 25 16.7

Not frequently 6 54.5 8 88.9 3 75 70.8




102

Table 29 Farmer’s sweet corn production technology in Chiang Mai, Nakhon Pathom,

Kanchanaburi and Ratchaburi, rainy season 2014

Chiang Mai Nakhon Pathom Kanchanaburi Ratchaburi Percent

Production
technology Number of Number Number of Number total

farmers percent  of farmers  percent  farmers percent  of farmers  percent
variety
lauind 3 2 25.0 6 100.0 4 50.0 1 20.0 48.1
igm% 75 2 25.0 0 0.0 2 25.0 0 0.0 14.8
Lo¥ilod 5 0 0.0 0 0.0 0 0.0 3 60.0 11.1
"IU 54 1 12.5 0 0.0 2 25.0 0 0.0 11.1
Y3 ans 1 12.5 0 0.0 0 0.0 0 0.0 3.7
"IU 88 2 25.0 0 0.0 0 0.0 0 0.0 7.4
5"14"‘] 0 0.0 0 0.0 0 0.0 1 20.0 3.7
Soil resting after ploughing
Not resting 2 25.0 0 0.0 1 12.5 1 20.0 14.8
resting 6 75.0 6 100.0 7 87.5 4 80.0 85.2
Plant spacing
75x 25 cm 1 14.3 6 100.0 7 87.5 5 100.0 73.1
50 x 50 cm 0 0.0 0 0.0 0 0.0 0 0.0 0.0
others 6 85.7 0 0.0 1 12.5 0 0.0 26.9
Fertilization before sowing
none 6 75.0 5 83.3 6 75.0 3 60.0 74.1
15-15-15 1 12.5 0 0.0 1 12.5 1 20.0 11.1
16-0-0 0 0.0 1 16.7 0 0.0 0 0.0 3.7
0-0-60 0 0.0 0 0.0 1 12.5 0 0.0 3.7
18-8-8 1 12.5 0 0.0 0 0.0 0 0.0 3.7
Chicken 0 0.0 0 0.0 0 0.0 1 20.0 3.7
Chemical fertilization
46-0-0 7 87.5 1 16.7 6 75.0 3 60.0 63.0
21-0-0 0 0.0 2 33.3 0 0.0 1 20.0 11.1
30-0-0 0 0.0 2 33.3 0 0.0 0 0.0 7.4
16-20-0 0 0.0 0 0.0 1 12.5 0 0.0 3.7
15-15-15 1 12.5 0 0.0 0 0.0 0 0.0 3.7
15-15-15+46-0-0 0 0.0 1 16.7 0 0.0 1 20.0 7.4
46-0-0+21-0-0 0 0.0 0 0.0 1 12.5 0 0.0 3.7
Hormone application
none 0 0.0 5 83.3 6 75.0 a4 80.0 57.7

apply 7 87.5 1 16.7 2 25 1 20 41.9
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Chiang Mai Nakhon Pathom Kanchanaburi Ratchaburi Percent
Production
technology Number of Number Number of Number total
farmers percent  of farmers  percent  farmers percent  of farmers  percent
Method of irrigation
Flood and 100.0 50.0 100.0 40.0 76.0
sprinkler 0.0 50.0 0.0 60.0 24.0
Table 30 Natural disaster and pest outbreaks in the past (from interviewing) in Chiang Mai,
Nakhon Pathom, Kanchanaburi and Ratchaburi, rainy season 2014
Disaster and Chiang Mai Nakhon Pathom Kanchanaburi Ratchaburi Percent
pest outbreak Number of Number of Number of Number of total
cealioatian farmers % farmers % farmers % farmers %
Natural disaster
none 1 12.5 0 0 8 100.0 2 50.0 45.8
realized 7 87.5 4 100 0 0.0 2 50.0 54.2
Pest outbreaks
none 0 0.0 0 0 5 62.5 2 50.0 29.2
frequently 0 0.0 1 25 1 12.5 0 0.0 8.3
Not frequently 8 100.0 3 75 2 25.0 2 50.0 62.5

Table 31 Farmer’s sweet corn production technology in Chiang Mai, Kanchanaburi, Ratchaburi

and Nakhon Pathom, dry season 2015

Ratchaburi+Nakhon
Production Chiang Mai Kanchanaburi Pathom
technolOgy Number of Number of Number of Percent
farmers percent farmers percent  farmers percent total

variety
lousnd 3 0 0.0 3 27.3 7 70.0 323
lausnd 53 1 10.0 3 213 0 0.0 12.9
\led 5 0 0.0 3 27.3 2 20.0 16.1
Lolked 9 0 0.0 0 0.0 1 10.0 3.2
Y13 75 1 10.0 1 9.1 0 0.0 6.5
YNTAns 5 50.0 0 0.0 0 0.0 16.1
wUTn 53 0 0.0 1 9.1 0 0.0 32
U 57 3 30.0 0 0.0 0 0.0 9.7
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Ratchaburi+Nakhon
Production Chiang Mai Kanchanaburi Pathom
technology Number of Number of Number of Percent
farmers percent farmers percent  farmers percent total

lausnd 3 0 0.0 3 27.3 7 70.0 32.3
lausng 53 1 10.0 3 27.3 0.0 129
Lo7iled 5 0 0.0 3 27.3 2 20.0 16.1
Plant spacing

75 x 25 cm 0 0.0 5 455 0.0 16.1
50 x 50 cm 1 10.0 1 9.1 2 20.0 12.9
others 9 90.0 5 455 8 80.0 71.0
Fertilization before sowing

none 9 90.0 9 81.8 9 90.0 87.1
15-15-15 0 0.0 2 18.2 0 0.0 6.5
16-16-16 1 10.0 0 0.0 0 0.0 32
15-15-15+21-0-0 0 0.0 0 0.0 1 10.0 3.2
Chemical fertilization
46-0-0 7 70.0 6 54.5 3 30.0 51.6
15-15-15 0 0.0 0 0.0 1 10.0 32
25-7-7 0 0.0 0 0.0 1 10.0 32
21-0-0 0 0.0 0 0.0 1 10.0 32
30-0-0 0 0.0 0 0.0 1 10.0 32
21-21-21 0 0.0 1 9.1 0 0.0 32
16-16-16 2 20.0 0 0.0 0 0.0 6.5
15-15-15+21-0-0 0 0.0 0 0.0 1 10.0 32
46-0-0+21-0-0 0 0.0 2 18.2 0 0.0 6.5
46-0-0+15-15-15 0 0.0 2 18.2 0 0.0 6.5
16-0-0+15-15-15 1 10.0 0 0.0 0 0.0 32
46-0-0+organic fert. 0 0.0 0 0.0 2 20.0 6.5
Hormone application
apply 9 90.0 4 36.4 5 50.0 58.1
none 1 10.0 7 63.6 5 50.0 41.9
Method of irrigation
Flood and 10 100 10 90.9 1 10.0 67.7
sprinkler 0.0 1 9.1 8 80.0 29.0
Drip irrigation 0.0 0 0.0 1 10.0 3.2




Table 32 Natural disaster and pest outbreaks in the past (from interviewing) in Chiang Mai,

Kanchanaburi, Ratchaburi and Nakhon Pathom, dry season 2015

. Ratchaburi+Nakhon Percent
Disaster and pest
L Chiang Mai Kanchanaburi total

outbreak realization

Number of Number of Number of

farmers percent farmers percent farmers percent
Natural disaster 0 0.0 7 63.6 2 20.0 29.0
realized 10 100.0 4 36.4 8 80.0 71.0
Pest outbreaks
none 1 10.0 4 36.4 0 0.0 16.1
frequently 0 0.0 3 27.3 1 10.0 12.9
Not frequently 9 90.0 4 36.4 9 90.0 71.0
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Table 33 Farmer’s sweet corn production technology in Kanchanaburi, Ratchaburi and Nakhon

Pathom, rainy season 2015

Ratchaburi +Nakhon

Production Kanchanaburi Pathom
technology Number of Number of Percent total
farmers percent  farmers percent

variety
Hibrix 3 3 30.0 6 60.0 45.0
Hibrix 53 2 20.0 1 10.0 15.0
ATS 5 2 20.0 3 30.0 25.0
Wan 54 2 20.0 0 0.0 10.0
Wan 57 1 10.0 0 0.0 5.0
Plant spacing
75 x 25 cm 60.0 0 0.0 30.0
50 x 50 cm 0.0 0.0 0.0
others 40.0 10 100.0 70.0
Fertilization before sowing
none 8 80.0 10 100.0 90.0
15-15-15 1 10.0 0.0 5.0
16-20-0 1 10.0 0 0.0 5.0
Chemical fertilization
46-0-0 7 70.0 5 50.0 60.0
15-15-15 1 10.0 0 0.0 5.0
21-0-0 0 0.0 4 40.0 20.0
13-13-21 0 0.0 1 10.0 5.0
46-0-0+21-0-0 2 20.0 0 0.0 10.0
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Ratchaburi +Nakhon

Production Kanchanaburi Pathom
technology Nurmber of Number of Percent total
farmers percent  farmers percent

Hormone application
none 5 50.0 3 30.0 40.0
apply 5 50.0 7 70.0 60.0
Method of irrigation
Flood and drain/pump 7 70.0 0 0.0 35.0
sprinkler 1 10.0 9 90.0 50.0
rainfed 2 20.0 0 0.0 10.0
Drip irrigation 0 0.0 1 10.0 5.0

Table 34 Natural disaster and pest outbreaks in the past (from interviewing) in Kanchanaburi,

Ratchaburi and Nakhon Pathom, rainy season 2015

Kanchanaburi Ratchaburi + Nakhon Pathom
Percent total
Number of farmers percent ~ Number of farmers percent

Natural disaster

none 5 50.0 3 30.0 40.0
realized 5 50.0 7 70.0 60.0
pest outbreaks

none 2 20.0 2 20.0 20.0
frequently 2 20.0 0 0.0 10.0

Not frequently 6 60.0 80.0 70.0
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Table 35 Farmer’s sweet corn production technology in Chiang Mai, Kanchanaburi and

Ratchaburi, dry season 2016

Production Chiang Mai Kanchanaburi Ratchaburi
technology Number of Number of Number of Percent
farmers percent farmers percent  farmers percent total
variety
nsans 2 20.0 0 0.0 1 20.0 15.0
lausnd 3 1 10.0 1 20.0 0 0.0 10.0
lausnd 53 2 20.0 1 20.0 0 0.0 15.0
LoVl 5 1 10.0 1 20.0 4 80.0 30.0
13U 88 4 40.0 0 0.0 0 0.0 20.0
ATLAS 0 0.0 1 20.0 0 0.0 5.0
NI 54 0 0.0 1 20.0 0 0.0 5.0
Soil resting after ploughing
Not resting 1 10.0 0 0.0 3 60.0 20.0
resting 9 90.0 5 100.0 2 40.0 80.0
Plant spacing
75x 25 cm 1 10.0 1 20.0 0 0.0 10.0
50 x 50 cm 0 0.0 0 0.0 0 0.0 0.0
others 9 90.0 4 80.0 5 100.0 90.0
Fertilization before sowing
none 10 100.0 4 80.0 5 100.0 95.0
15-15-15 0 0.0 1 20.0 0 0.0 5.0
Chemical fertilization
46-0-0 7 70.0 3 60.0 3 60.0 65.0
16-8-8 2 20.0 0 0.0 0 0.0 10.0
21-0-0 0 0.0 0 0.0 1 20.0 5.0
25-7-7 0 0.0 0 0.0 1 20.0 5.0
46-0-0+21-0-0 0 0.0 2 40.0 0 0.0 10.0
16-0-0+15-15-15 1 10.0 0 0.0 0 0.0 5.0
Hormone application
apply 10 100.0 3 60.0 1 20.0 70.0
none 0 0.0 2 40.0 4 80.0 30.0
Method of irrigation
Flood and 10 100.0 5 100.0 0 0.0 75.0
sprinkler 0 0.0 0 0.0 4 80.0 20.0

Drip irrigation 0 0.0 0 0.0 1 20.0 5.0
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Table 36 Natural disaster and pest outbreaks in the past (from interviewing) in Chiang Mai,

Kanchanaburi and Ratchaburi, dry season 2016

Chiang Mai Kanchanaburi Ratchaburi Percent
Number of Number of Number of total
farmers percent farmers percent  farmers percent
Natural disaster 0 0.0 3 60.0 0 0.0 15.0
realized 10 100.0 2 40.0 5 100.0 85.0
pest outbreaks
none 0 0.0 0 0.0 0 0.0 0.0
frequently 1 10.0 2 40.0 0 0.0 15.0
Not frequently 9 90.0 3 60.0 5 100.0 85.0

Table 37 Farmer’s pesticide application (%) in Chiang Mai, Kanchanaburi and Ratchaburi, dry

season 2016

Chiang Mai Kanchanaburi Ratchaburi
pesticide Number of Number of Number of Percent

farmers percent farmers percent  farmers percent total
Herbicide application
Not apply 0 0.0 1 20.0 0 0.0 5.0
apply 10 100.0 4 80.0 5 100.0 95.0
Herbicide used
wmenlanaslsa 38.7 25.0 15.4 31.2
2¥AIAADT 29.1 75.0 15.4 29.2
DIINTY 25.8 0.0 15.4 20.8
ozLlneaes 0.0 0.0 15.4 4.2
Tnaluan 32 0.0 30.8 10.4
wlveaes 0.0 0.0 7.6 2.1
gladvlou-i-luiia 3.2 0.0 0.0 2.1
Fungicide application
Not apply 2 20.0 1 20.0 0 0.0 15.0
apply 8 80.0 4 80.0 5 100.0 85.0
Fungicide used
nsilaulga+lailulauilea 25.0 50.0 14.3 28.6
Totunlsuas 50.0 333 42.8 428
azdendalnsdu+lailulauilea 0.0 16.7 14.3 9.5
ASLUUATY 12.5 0.0 0.0 4.8
UAIAADNIA 0.0 0.0 28.6 9.5

wUulALYU 12.5 0.0 0.0 4.8
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Chiang Mai Kanchanaburi Ratchaburi
pesticide Number of Number of Number of Percent
farmers percent farmers percent  farmers percent total
Insecticide application
Not apply 0 0.0 0 0.0 1 20.0 5.0
apply 10 100.0 100.0 a4 80.0 95.0
Insecticide used
lotmasiumsu 81.8 50.0 40.0 59.3
azUdnAY 18.2 16.7 10.0 14.8
Aaeslnined 0.0 333 20.0 14.8
dilanAaansn 0.0 0.0 20.0 7.4
A1sludauniy 0.0 0.0 10.0 3.7
Table 38 Sweet corn production attitude of the farmers in Chiang Mai, Kanchanaburi and
Ratchaburi, dry season 2016
Attitude Chiang Mai Kanchanaburi Ratchaburi
Number of Number of Number of Percent
farmers percent  farmers percent  farmers percent total
Worth to invest 10 100.0 100.0 5 100.0 100.0
Not worth to invest 0 0.0 0.0 0 0.0 0.0
Not sure 0 0.0 0.0 0 0.0 0.0
Table 39 Cost and income per rai from sweet corn cropping of farmers in Chiang Mai,
Kanchanaburi and Ratchaburi, dry season 2016
Cost and income Chiang Mai Kanchanaburi Ratchaburi average
Seed 899 740 704 781
Land rent 402 667 100 390
Land preparation 667 1,060 420 716
Fertilizer 1,836 1,736 970 1,514
Pesticides 335 395 629 453
Herbicides 499 92 175 255
Electricity for water pumping - 370 271 214
harvesting 1,092 714 1,061 956
Labour cost 428 a67 700 532




Cost and income Chiang Mai Kanchanaburi Ratchaburi average
Total cost 6,159 6,240 5,029 5,810
Averaged vyield (factory) (kg/rai) 2,901 2,450 2,620 2,657
Farm price (factory) (baht/kg) 4.17 5.16 5.83 5.05
income (factory) (baht/rai) 12,096 12,642 15,276 13,338
Net income (baht/rai) 5,936 6,402 10,247 7,528
Averaged yield (market) (kg/rai) 2,778 2,178
Farm price (market) (baht/kg) 5.00 5.00
income (market) (baht/rai) 13,890 13,890
Net income (baht/rai) 8,861 8,861

Table 40 Farmer’s sweet corn production technology in Chiang Mai, Kanchanaburi and

Ratchaburi, rainy season 2016 (irrigation and rainfed areas)

Production Chiang Mai Chiang Mai Kanchanaburi  Kanchanaburi
Ratchaburi
technology (irrigation) (rainfed) (irrigation) (rainfed) Percent

Number of Number of Number of Number of Number of total

farmers %  farmers % farmers % farmers % farmers %
variety
1351 0 0.0 0 0.0 0 0.0 1 9.1 0 0.0 32
lousnd 3 0 0.0 0 0.0 1 20.0 0 0.0 2 40.0 9.7
lousng 53 1 20.0 0 0.0 0 0.0 0 0.0 0 0.0 32
U 54 0 0.0 0 0.0 1 20.0 0 0.0 0 0.0 32
Lofilod 12 0 0.0 0 0.0 3 60.0 0 0.0 0 0.0 9.7
U 54 0 0.0 0 0.0 0 0.0 2 18.2 0 0.0 6.5
NIUS7 0 0.0 0 0.0 0 0.0 1 9.1 0 0.0 32
"4 88 0 0.0 4 80.0 0 0.0 0 0.0 0 0.0 12.9
Lo¥ilod 5 0 0.0 0 0.0 0 0.0 2 18.2 0 0.0 6.5
Lo7iloa 9 0 0.0 0 0.0 0 0.0 1 9.1 1 20.0 6.5
Lo7iled 12 0 0.0 0 0.0 0 0.0 4 36.4 2 40.0 19.4
‘gm% 75 1 20.0 0 0.0 0 0.0 0 0.0 0 0.0 32
Yn5ans 2 40.0 1 20.0 0 0.0 0 0.0 0 00 97
YNSNEA 1 20.0 0 0.0 0 0.0 0 0.0 0 00 32
Soil resting after ploughing
Not rest 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0.0
rest 5 100.0 5 100.0 5 100.0 5 100.0 5 100.0  100.0
Plant spacing
75 x 25 cm 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0.0
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Production Chiang Mai Chiang Mai Kanchanaburi  Kanchanaburi

Ratchaburi
technology (irrigation) (rainfed) (irrigation) (rainfed) Percent

Number of Number of Number of Number of Number of total

farmers % farmers % farmers % farmers %  farmers %
50 x 50 cm 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0.0
others 5 100.0 5 100.0 5 100.0 5 100.0 5 100.0  100.0
Fertilization before sowing
none 3 60.0 5 100.0 4 80.0 1 20.0 5 100.0 720
16-20-0 1 20.0 0.0 0.0 0 0.0 4 80.0 0 0.0 20.0
15-15-15 0 0.0 0.0 0.0 1 20.0 0.0 0.0 0 0.0 4.0
18-8-8 1 20.0 0.0 0.0 0 0.0 0.0 0.0 0 0.0 4.0
Chemical fertilization
46-0-0 1 20.0 5 100 3 60.0 5 100.0 2 40.0 64.0
16-8-8 1 20.0 0 0.0 0 0.0 0 0.0 0 0.0 4.0
18-8-8 1 20.0 0 0.0 0 0.0 0 0.0 0 0.0 4.0
16-16-16 0 0.0 0 0.0 0 0.0 0 0.0 1 20.0 4.0
46-0-0+18-8-8 0 0.0 1 20.0 0 0.0 0 0.0 0 0.0 4.0
46-0-0+13-13-21 0 0.0 0 0.0 0 0.0 0 0.0 1 20.0 4.0
46-0-0+21-0-0 0 0.0 0 0.0 2 40.0 0 0.0 0 0.0 8.0
15-15-15421-0-0 0 0.0 0 0.0 0 0.0 0 0.0 1 20.0 4.0
15-15-15+16-20-0 1 20.0 0 0.0 0 0.0 0 0.0 0 0.0 4.0
Hormone application
Not apply 1 20.0 1 20.0 2 40.0 5 100.0 1 20.0 40.0
apply 4 80.0 4 80.0 3 60.0 0 0.0 4 80.0 60.0
Method of irrigation
Flood and 0 0.0 0 0.0 5 100.0 0 0.0 1 20.0 24.0
sprinkler 5 100.0 0 0.0 0 0.0 0 0.0 3 60.0 32.0
rainfed 0 0.0 5 100.0 0 0.0 5 100.0 0 0.0 40.0
Drip irrigation 0 0.0 0 0.0 0 0.0 0 0.0 1 20.0 4.0
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Table 41 Natural disaster and pest outbreaks in the past (from interviewing) in Chiang Mai,

Kanchanaburi and Ratchaburi, rainy season 2016 (irrigation and rainfed areas)

Chiang Mai Chiang Mai Kanchanaburi Kanchanaburi
Ratchaburi
(irrigation) (rainfed) (irrigation) (rainfed) Percent
Number of Number of Number of Number of Number of total
farmers %  farmers %  farmers %  farmers %  farmers %
Natural disaster
none 1 20.0 5 100.0 3 60.0 1 20.0 5 100.0 60.0
realized 4 80.0 0 0.0 2 40.0 4 80.0 0 0.0 40.0
Pest outbreaks
none 0 0.0 0 0.0 1 20.0 0 0.0 0 0.0 4.0
frequently 1 20.0 1 20.0 1 20.0 0 0.0 1 20.0 16.0
Not frequently 4 80.0 4 80.0 3 60.0 5 100.0 4 80.0 80.0
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Table 42 Farmer’s pesticide application (%) in Chiang Mai, Kanchanaburi and Ratchaburi, rainy

season 2016 (irrigation and rainfed areas)

Chiang Mai Chiang Mai Kanchanaburi  Kanchanaburi
Pesticide Ratchaburi
(irrigation) (rainfed) (irrigation) (rainfed) Percent

Number of Number of Number of Number of Number of total

farmers %  farmers %  farmers %  farmers %  farmers %
Herbicide application
Not apply 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0.0
apply 5 100.0 5 100.0 5 100.0 5 100.0 5 100.0 100.0
Herbicide
DININTU 0.0 26.3 0.0 0.0 10.0 11.8
p¥a1ARDS 62.5 21.1 50.0 12.5 10.0 27.5
W51Aeala 375 36.8 333 375 10.0 31.4
Tnalvlan 0.0 15.8 0.0 25.0 40.0 17.6
oviwlnmass 0.0 0.0 16.7 25.0 10.0 7.8
wivapaes 0 0 0 0 20 3.9
Fungicide application
Not apply 1 20.0 1 20.0 0 0.0 5 100.0 0 0.0 28.0
apply 4 80.0 4 80.0 5 100.0 0 0.0 5 100.0 72.0
Fungicide
prdonddln 0.0 100.0 28.6 0.0 20.0 32.0
Tatumlsuosn 75.0 0.0 57.1 0.0 30.0 400
Tnsilawn 0.0 0.0 14.3 0.0 0.0 4.0
Twslaaaln 0.0 0.0 0.0 0.0 20.0 8.0
Tailulaunlea 0.0 0.0 0.0 0.0 10.0 4.0
wuulaLgy 0.0 0.0 0.0 0.0 10.0 4.0
Tolnslalou 25.0 0.0 0.0 0.0 0.0 4.0
InsAaes 0.0 0.0 0.0 0.0 10.0 4.0
Insecticide application
Not apply 2 40.0 1 20.0 0.0 2 40.0 0 0.0 20.0
apply 3 60.0 a4 80.0 100.0 3 60.0 5 100.0 80.0
Insecticide
lewosumsu 50.0 100.0 60.0 66.7 375 583
Aapslnsvea 0.0 0.0 20.0 333 12.5 12.5
pzUinAu 25.0 0.0 20.0 0.0 125 125
dllmPaanin 0.0 0.0 0.0 0.0 125 42
ASLutauny 0.0 0.0 0.0 0.0 12.5 4.2
AADIHULINDS 0.0 0.0 0.0 0.0 125 42
windia 25.0 0.0 0.0 0.0 00 42
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Table 43 Sweet corn production attitude of the farmers in Chiang Mai, Kanchanaburi and

Ratchaburi, rainy season 2016 (irrigation and rainfed areas)

Chiang Mai Chiang Mai Kanchanaburi Kanchanaburi
Attitude Ratchaburi
(irrigation) (rainfed) (irrigation) (rainfed) Percent
Number of Number of Number of Number of Number of total
farmers % farmers % farmers % farmers % farmers %
Worth to invest 3 60.0 2 40.0 5 100.0 5 100.0 5 100.0 80.0
Not worth 2 40.0 2 40.0 0 0.0 0 0.0 0 0.0 16.0
Not sure 0 0.0 1 20.0 0 0.0 0 0.0 0 0.0 4.0

Table 44 Cost and income per rai from sweet corn cropping of farmers in Chiang Mai,

Kanchanaburi and Ratchaburi, rainy season 2016 (irrigation and rainfed areas)

Cost and income (baht/rai) Chiang Mai  Chiang Mai  Kanchanaburi ~ Kanchanaburi
Ratchaburi  average

(irrigation) (rainfed) (irrigation) (rainfed)
Seed 998 1,095 740 975 709 903
Land rent 268 665 667 680 325 521
Land preparation 958 613 1,060 800 375 761
Fertilizer 1,299 1,388 1,736 631 1,036 1,218
Pesticides 262 325 395 20 561 313
Herbicides 330 748 92 92 201 293
Electricity for water pumping - - 3,670 - 437 2,054
harvesting 1,000 1,153 740 455 1,115 893
Labour cost 534 521 a67 a97 825 569
Transportation - - . 546 . 546
Total cost 5,649 6,508 6,266 4,696 5,584 5,741
Averaged vyield (factory) 2,227 2,823 2,450 1,480 2,700 2,336
Farm price (factory) (baht/kg) 3.8 3.6 5.2 5.4 4.8 5.0
income (factory) (baht/rai) 8,461 10,079 12,642 7,991 13,040 10,443
Net income (baht/rai) 2,812 3,571 6,376 3,295 7,456 4,702
Averaged yield (market) (kg/rai) 1,800
Farm price (market) (baht/kg) 5.0
income (market) (baht/rai) 9,000

Net income (baht/rai) 3,416
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Figure 44 Monthly rainfall, max. and min. temperatures in Chiang Mai 2014-2016 comparing
with normal (based year 1971-2000 average)
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Figure 45 Monthly rainfall, max. and min. temperatures in Kanchanaburi 2014-2016 comparing
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Figure 48 Insect pest and natural enemy occurrence in farmer’s sweet corn field in Chiang Mai
(dry 2013, early rain 2014), Ratchaburi (dry 2013, early and late rain 2014),
Kanchanaburi (dry 2013, early and late rain 2014) and Nakhon Pathom (early and late

rain 2014) with concerning meteorology data
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Figure 49 Insect pest and natural enemy occurrence in farmer’s sweet corn field in Chiang Mai

(dry season 2015) with concerning meteorology data

The weather and outbreaks of insect and natural enemies to Cron in
dry season and rainy season at Kanchanaburi province in 2016
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Figure 50 Insect pest and natural enemy occurrence in farmer’s sweet corn field in

Kanchanaburi, dry and early rainy seasons 2016, with concerning meteorology data
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The weather and outbreaks of insect and natural enemies to Cron in dry season
to rainy season at Ratchaburi province in 2016
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Figure 51 Insect pest and natural enemy occurrence in farmer’s sweet corn field in

Ratchaburi, dry and early rainy seasons 2016, with concerning meteorology data

The weather and outbreaks of insect and natural enemies Cron in dry
season and rainy season at Chaing Mai province in 2016
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Figure 52 Insect pest and natural enemy occurrence in farmer’s sweet corn field in

Chiang Mai, dry and late rainy seasons 2016, with concerning meteorology data
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Figure 53 Disease Incidence and meteorological data at farmer’s sweet corn field, Chiang Mai

Province, dry and rainy seasons 2014-2015
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s09a9AD NAMFUNT war NgnAuun wudaunuuduseiud 1.7 0.7 uaz 0.38w/ms1uuns
sy waw Tedluniieiifinisunsnszaneanniian Ae dnude sesasnie giens uay dndsunud
ALLLLUAD LT 1.0 0.7 wag 0.3 Fu/maaunsaudifu uagisfivussamandesiiinns
undnsEEInTian Ae axdn nullanumuuiudedud 0.3 du/msuns

n3szvinvesiviivludinlnamiuiingian duenaiuuszian wuin wadgnaamile
(Boslyad) Tuggudsd 2557 Wudwitvnn Tnetamzuvimy Ausinasnn Andu 81.1 fu/msauns
2558 Fufilunte szutnunnnineiindu wusin 285 dw/maaues O 2559 wudviiglunay wagnn
UN 56.5 war 46.5 Au/mscuns tusugaru U 2557 wag 2559 wudriuseannn waz luninein
flan 28.0 uaz 37.0 fu/manamns muadu wagludanegguu wulvieluwaussuinunlud 2557 Tu
U3 10.7 Fu/marans daluiuiivgnniangiuan G1eu3 uasnigauyd) luggudsd 2558 nu
Swiwlunauannninelindu Tnewu 139.1 fw/msauns U 2559 Wudviigluuay uaznn (W) iy
17N 1121 way 103.9 fu/msrauns uazludunguul 2558 Suftviiwuunn fe nn (W) 105.7 Fu/
M31ans wazludulu U 2559 nudwiivussiannn waglunineunn 143.3 wag 108.8 AU/A15194AT
(Table 45)

Table 45 Weeds in farmer’s sweet corn field classified by type in Chiang Mai, Ratchaburi and
Kanchanaburi 2014-2016

season Narrow Broad leaf  Sedges season Narrow Broad leaf  Sedges
Leaf weed weed Leaf weed weed

Chiang Mai Ratchaburi and Kanchanaburi

D2014 30.9 10.9 81.1

ER2014 6.5 a.7 28.0

LR2014 10.7 4.7 5.8 D2015 139.1 35.5 54.3

D2015 18.9 28.5 12.0 ER2015 20.2 20.3 105.7

D2016 D2016

Age 15 days 55 12.0 8.5 Age 15 days 0.7 0.3 18.0

30 days 35.0 7.0 25.0 30 days 21.7 9.7 10.0
45 days 2.0 1.0 6.0 45 days 21.0 1.7 23.3
60 days 75 1.5 - 60 days 33.0 4.0 18.7

75 days 6.5 0.5 7.0 75 days 35.7 20 33.9




133

total 56.5 22.0 46.5 112.1 17.7 103.9
ER2016 ER2016
Age 15 days 1.5 23 - Age 15 days 4.8 6.3 8.5
30 days 8.5 - - 30 days 33.3 83.9 64.0
45 days - 11.0 75 45 days 10.3 16.6 46.5
60-75 days 3.0 3.0 - 60-75 days 2.7 2.0 24.3
total 13.0 37.0 7.5 511 108.8 143.3

-AMNINYDIHANEATIINANIY
AUAMIBINANEATIINAMIUTRTIRTR Useneumy dmdnilndilnaviuialden wdelen
Waen Anue1 Anunievesiin Mssesdiveaudn sUsein vueds dhndnds diminde wazaau

A 1

YU HAIATIeiRaLandly Table 46 uay 47 lagwudn Wwdnidnviadfenlugguai audednl e

Y

' [
s

Tugag 433.0-494.9 ndw/iln wuilnifistunnBiede oradesnlituiiftuiefinaluladnisnania
Y fla. 51903 ety uuiinfaudengdlunnliingn (481.1-536.0 n3w/iln) wifie.mayauy3daom
wansnafiluusiasd nsndslugauddld wuilndfauuden (5925 nwiln) gandmsndslutasaery
(467.4-501.6 n3u/En) LLﬁBﬁWNﬁ@INﬁ]@JNumsgﬂj’muaEJ"NLaEJ’J aliuu dntaudondoutnasi (333.0
nu/in) uu iinndsendon WulUlwihueafisadu uuiinfauden armmu wuin wandadnalna
vuan 2. 8edlvl Wideuusindnaauiidus (@ Brix eglutae 12.5-12.9) sniuluggudsd
2558 felaidmauinmsdsunasanwaiienmeainansenusenunmrandnvesinlnavuetisls
desmnuiiniivhgldfudinuasns ineasnsezneeusdlodgmanmdunds duilasiiietulae
maifiunslvih Yo waemslithdomandniisndu eldlinandn etdlsfinnn msdnwidedndums

A N a Aa v =
W@Uau@ﬂsﬂaﬂwsﬁmaﬂqil,ﬂaUULLUaQﬁﬂqWQN@WﬂWﬂVIMNﬁﬂﬁﬁ/ﬁﬂﬂﬂlﬂﬂsﬂu

Table 46 Ear weight with and without husk, kernel and cob weight of sweet corn from farmer’s

field in 4 provinces in dry, early rainy and late rainy seasons 2014-2016

Ear weight Ear weight
Kernel weight Cob weight
Studied sites Season with husk without husk
(g/ear) (g/ear)
(g/ear) (g/ear)

2014
Chiang Mai (9) Dry 433.0 307.7 179.6 128.1
Kanchanaburi (9) Late rainy 501.6 311.6 195.7 115.9
Ratchaburi (5) Late rainy 481.1 314.2 195.6 118.6
Nakhon Pathom (1) Late rainy 488.0 315.2 198.3 116.9
2015

Chiang Mai (5) Dry 491.1 353.9 2352 118.7
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Kanchanaburi (6) Late rainy 467.4 321.9 186.4 135.5
Ratchaburi (3) Late rainy 552.1 380.7 231.8 149.5
2016

Chiang Mai (2) Dry 494.9 342.6 204.4 138.2
Kanchanaburi (3) Dry 592.5 374.5 211.3 163.2
Ratchaburi (1) rainy 536.0 369.0 239.0 130.0
Kanchanaburi (1) rainy (rainfed) 333.0 246.5 150.5 96.0

Note: Number in the brackets is number of sampled farmers

Table 47 Kernel arrangement on ear, ear shape (without husk), diameter, length, ear tip length,

cob diameter and sweetness of farmer’s sweet corn in 4 studied sites in dry, early

rainy and late rainy seasons 2014-2016

Kernel Ear Ear Ear Ear tip Cob
Sweetness
Studied sites Season arrangement  shape  diameter length length diameter )

score’’ score” (cm) (cm) (cm) (cm) (Bri)
2014
Chiang Mai Dry 2.2 1.1 5.11 18.63 1.64 3.32 12.9
Kanchanaburi Late rainy 1.6 1.2 5.15 19.21 1.34 3.01 14.6
Ratchaburi Late rainy 1.8 1.1 5.42 22.23 2.16 3.19 14.9
Nakhon Pathom Late rainy 1.9 2.0 5.40 21.70 1.55 3.10 14.4
2015
Chiang Mai Dry 1.9 1.6 5.43 19.15 1.73 3.31 14.4
Kanchanaburi Late rainy 2.3 1.3 5.30 18.78 1.13 243 12.6
Ratchaburi Late rainy 1.9 1.3 6.02 20.40 1.29 3.89 13.2
2016
Chiang Mai Dry 2.1 1.8 5.40 20.52 1.6 3.41 12.5
Kanchanaburi Dry 1.7 1.7 5.81 20.12 1.4 3.51 14.0
Ratchaburi rainy 1.8 1.1 5.65 21.11 0.4 3.78 15.0

Rainy
Kanchanaburi 1.1 1.1 4.97 15.75 3.9 3.21 135
(rainfed)

YKernel arrangement score and ear shape score: 1 = Excellent; 2 = Very good; 3 = good; 4 = Fair; 5=not good
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Figure 58 Difference (%) in annual rainfall (a) and rainy days (b) in the studied sites of sweet
corn from normal value of based year average (1971-2000)
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Figure 59 Average annual minimum (a), maximum temperatures (b) and number of days of
which temperature higher than 40 degrees C (c) in 4 studied sites of sweet corn from

1995-2015
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Figure 60 Monthly rainfall in 4 sweet corn studied sites in 2013-2015 comparing with normal

from based year (1971-2000)
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Table 48 Exposure, sensitivity and adaptation capacity to climate change in farmer’s sweet

corn production in the North and West

Risk Factor Indicator Relationship r
Exposure Climate change Change in annual rainfall amount (A) 0.012
exposure and Probability of higher than 40°C days (B) + 0.452**
awareness Farmer’s climate change realization (C) T 0.03
Pest occurrence in the field (D) + 0.336**
Sensitivity Irrigation Level of irrigation practice (E) -.093
Cropping area Proportion of sweet corn to other crops + 0.184
proportion area in farm (F)
Fertilization practice | Fertilizer amount in growing season by farmer + 0.257*
(@)
Soil fertility Soil fertility level (H) -0.031
Adaptation Farmer’s knowledge | Farmer’s age, education level, experience in 0.127
capacity cropping (1)
Access to information| Ease of access to information (J) -0.208*
Crop yield Sweet corn yield per rai (K) -0.351**
Crop diversity Number of crops farmer grows and nearby -0.356**

crops

* significantly different at 0.05

**significantly different at 0.01

Table 49 Coefficient of correlation between the studied climate change impact factors in sweet

corn production in the North and West

B C D E F G I J K L M index
A 0.127 -.429%% 0.087 0.086 0.024 | -0.081 -276% | -0.284 | -0.111 -555%* | -0.215 0.012
B -0.16 | -0.004 | -0.015 | -0.044 0.22 0.212 | -0.072 315% -309** | -0.196 .452%*
C 0.066 0.087 -0.04 | -0.061 0.173 | -0.201 0.227 0.18 .339*% 0.03
D .248% | -0.139 | -0.162 | -0.052 S557% 1 -0.041 -.240% -0.12 .336%*
E -0.054 0.097 | -0.225 (a) | -0.091 -0.063 | -0.193 -0.093
F 0.102 | -0.018 0.052 0.109 -0.049 | -0.186 0.184
G 0.174 0.218 0.091 0.202 0.008 257*
I 0.015 .294* 0.062 0.182 -0.031
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-0.002 0.243 -0.293 0.127

-0.067 0.206 -0.208

0.116 | -.351**

=l U o

-.356%*

* significantly different at 0.05

**significantly different at 0.01
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Figure 61 Summation of 3 risk factors, exposure, sensitivity and adaptation to climate

change in farmer’s sweet corn production in 4 studied provinces
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Wouduay JUSINaUNY 2.6 1. 3nuuTuiumn 2 34 (Table 59) USunasluazunanennii Ysuna

WiruwazdnuiuduanIzantesaninaung U 2514-2543 uazgungiliaduseiiou Nnan1uiien

a

X o = d | = v & a a o a | !
QQGU‘H ANARNZIUBDNLRYILAUBD %UQﬂQﬂQWLWBUQNﬂWWUﬁ-llu’]ﬂll UUNNULR[YINULADU @%53‘1/1'3']\‘1 26.6-

9 Y

a a

29.9 2P LgATEE MANANYTNUANIABUIUIAN-WgY Jaamiiiadesiewou agsening 30.5-31.7
asALwaliEE (Table 54 56 58 60 and 62)

Table 50 Soil chemical properties in farmer’s sesame field in the Northeast 2014-2015

Studied sites/provinces pH OM (%) P (mg/ke) K (mg/kg)
PILDINAUNAT 8. AUUOAT 2. UATIIVELN 5.76 0.95 7.12 38
AUDITEAS 0.1UDIME 3.UT5UE 4.68 1.26 14.25 47.50
n.suBILm Bl 9598180 5.48 0.88 3278 16.50
m.0ug 0.019811730 2.508180 5.60 0.92 1.9 21.50
Table 51 Soil chemical properties in farmer’s sesame field in the Central 2014-2015

Studied sites/provinces pH OM (%) P (mg/ke) K (mg/ke)
ALANYUR 8.010T 2. UATEITIA 7.91 2.20 21.28 77.00
n.uediles o tund 2.awy3 6.28 3.70 7.63 51.50
A.AUBILYY B.1ANALTE 3.8NY3 7.79 2.24 21.52 327.96
. 3weurde o.land1lse a.anys 8.06 1.56 8.91 90.56
. 3aeuYIe 8.land1lse 2.any3 6.38 2.44 0.85 45.19
M.UBNBY 8.MUBILIT 2.ANYT 6.18 1.88 16.46 66.00
M.UBNDY 9.11UBN .ANY3 5.30 2.12 3.87 47.00
Table 52 Soil chemical properties in farmer’s sesame field in the North 2014-2015

Studied sites/provinces pH OM (%) P (mg/kg) K (mg/kg)
n.U Lol 8. vuedld A.insysal 6.25 1.41 4.13 40.50
.U 8. 0wuity 2umysysal 6.82 1.71 4.41 21.00
LD 9. J%Eu iy sy Tl 7.17 1.64 62.78 30.50
AUDAY 9. J%auiTl 2.yl 7.11 1.68 15.00 30.00
MLHIUDY 91809 9. Ligsdau 4.88 2.20 5.20 53.89
.Uy 8.1504 .usldesdeu 7.45 1.71 104.90 212.50
. nuenI Y 913194 9. Ligesdau 4.94 2.85 17.35 56.00
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Table 53 Monthly rainfall and number of rainy days at Roi-Et Province in 2013-2016 comparing

with normal of based year average (1971-2000)

Rainfall No of Rainfall No of Rainfall No of Rainfall No of Rainfall No of

Month (mm) rainy (mm) Rainy (mm) Rainy (mm) Rainy (mm) Rainy

(normal) days days days days days

(normal) 2013 2013 2014 2014 2015 2015 2016 2016
Jan 4.4 18 17.6 3 0 0 0 0 23 9
Feb 20.9 26 0 0 0.7 4 423 6 0 0
Mar 26.8 29 33.3 6 42.8 5 43.4 5 1.4 2
Apr 82.9 30 12.9 8 2.7 4 55.1 7 105.4 7
May 184.6 31 186.9 16 186.9 13 72.1 14 104.5 10
Jun 209.2 30 196.4 17 253.9 20 48.0 16 197.1 17
Jul 1955 31 331.1 22 276.3 22 192.4 26 230.4 22
Aug 259.1 31 296.2 21 161.9 19 305.7 16 314.6 16
Sep 249.5 30 397.6 22 353.9 16 126.5 16 385.3 21
Oct 97.4 31 52.6 5 86.6 19 148.2 11 100.0 9
Nov 12.1 24 0.3 3 2.0 3 19.6 4 26.8 5
Dec 2.1 17 8.5 2 0.6 1 0.1 1 0.7 2

Source: Roi Et Meteorological Station

Table 54 Average mean temperature (°c) at Roi-Et Province in 2013-2016 comparing

with normal of based year average (1971-2000)

Average mean temperature (°c)

Month Normal 30 y 2013 2014 2015 2016
Jan 23.50 23.84 23.41 23.43 23.80
Feb 25.82 26.65 26.62 26.59 26.31
Mar 28.57 29.31 29.57 29.60 29.72
Apr 30.10 30.59 30.61 30.65 31.12
May 29.48 29.97 30.28 30.57 30.75
Jun 28.91 29.12 29.35 29.62 29.73
Jul 28.49 28.60 28.70 28.82 28.86
Aug 28.04 28.16 28.32 28.48 28.62
Sep 27.71 2177 28.01 28.15 28.16
Oct 26.79 26.91 27.19 27.27 27.41
Nov 24.81 25.51 25.98 26.40 26.45
Dec 2291 22.28 22.71 23.41 23.60

Source : Roi Et Meteorological Station



Table 55 Monthly rainfall and number of rainy days at Nakhon Ratchasima Province in 2013-

2016 comparing with normal of based year average (1971-2000)
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Rainfall No of Rainfall No of Rainfall No of Rainfall ~ No of Rainfall No of

Monith (mm) rainy (mm) Rainy (mm) Rainy (mm) Rainy (mm) Rainy

(normal) days days days days days

(normal)

2013 2013 2014 2014 2015 2015 2016 2016
Jan 59 20 9.4 2 0 0 217 2 0 0
Feb 18.1 26 7.6 3 0.2 1 11.3 5 0 0
Mar 36.1 30 22.7 6 36.7 3 458 10 0 0
Apr 66.3 30 11.8 10 28.0 7 70.5 9 44.6 1
May 137.2 31 935 15 51.2 8 73.1 16 125.0 10
Jun 111.8 30 925 15 29.8 11 106.2 20 140.7 15
Jul 115.3 31 229.5 21 1115 16 139.1 23 175.3 17
Aug 146.2 31 120.4 18 171.8 21 101.3 25 74.0 15
Sep 226.6 30 387.8 26 231.7 17 275.1 18 170.6 15
Oct 141.2 31 301.5 12 203.6 13 170.8 12 165.2 15
Nov 27.0 27 253 7 78.4 6 315 7 29.7 4
Dec 29 15 a.9 2 3.7 3 0.9 3 0 0

Source : Chokchai Meteorological Station, Nakhon Ratchasima

Table 56 Average mean temperature (*c) at Nakhon Ratchasima Province in 2013-2016

comparing with normal of based year average (1971-2000)

Average mean temperature (°c)

Month Normal 30 y 2013 2014 2015 2016
Jan 24.26 24.70 24.08 24.02 24.18
Feb 26.95 27.49 27.36 27.21 26.93
Mar 29.27 29.53 29.72 29.81 29.95
Apr 30.48 30.74 30.75 30.65 31.02
May 29.91 30.42 30.63 30.78 30.93
Jun 29.52 29.49 29.85 29.98 30.01
Jul 29.05 28.95 29.19 29.32 29.34
Aug 28.65 28.70 28.83 28.90 29.04
Sep 27.90 27.90 28.09 28.18 28.30
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Oct 26.84 26.93 27.16 27.27 27.41
Nov 25.06 25.62 26.11 26.47 26.59
Dec 23.33 22.68 23.14 23.80 24.00
Source : Chokchai Meteorological Station, Nakhon Ratchasima
Table 57 Monthly rainfall and number of rainy days at Buriram Province in 2013-2016
comparing with normal of based year average (1971-2000)
Rainfall No of Rainfall No of Rainfall No of Rainfall No of  Rainfall  No of
Monith (mm) rainy (mm) Rainy (mm) Rainy (mm) Rainy (mm) Rainy
(normal) days days days days days
(normal)
2013 2013 2014 2014 2015 2015 2016 2016
Jan 5.6 17 35.8 1 0 0 0 0 14.5 5
Feb 17.3 24 0 0 0.2 1 213 6 0.7 1
Mar 275.5 31 16.2 2 16.2 3 0.1 3 0 0
Apr 76.3 30 76.4 9 63.0 8 41.5 a4 62.7 3
May 157.5 31 243.1 15 93.7 8 121.2 8 197.4 9
Jun 142.5 30 123.5 15 2123 18 43.3 5 151.8 12
Jul 151.3 31 175.5 20 3374 23 3214 19 168.3 18
Aug 183.9 31 260.0 19 271.2 14 154.3 14 195.5 13
Sep 241.3 30 302.5 20 120.1 12 210.6 12 382.2 17
Oct 133.7 31 111.3 6 85.1 8 100.6 7 105.6 11
Nov 36.8 28 3.1 3 6.3 3 14.2 5 83.5 5
Dec 2.27 15 0.9 2 0 0 0 0 0 0

Source : Satuek Meteorological Station, Buriram

Table 58 Average mean temperature (°c) at Buriram Province in 2013-2016 comparing with

normal of based year average (1971-2000)

Average mean temperature (°c)

Month Normal 30 y 2013 2014 2015 2016
Jan 24.21 24.39 23.65 23.63 23.87
Feb 26.82 27.35 26.94 26.82 26.38
Mar 29.03 29.78 29.93 29.92 29.84
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Apr 30.11 30.71 30.68 30.58 30.88
May 29.61 30.10 30.32 30.48 30.49
Jun 29.16 29.43 29.53 29.60 29.55
Jul 28.65 28.78 28.77 28.58 28.47
Aug 28.29 28.30 28.32 28.34 28.37
Sep 27.74 27.75 27.88 27.93 27.86
Oct 26.77 26.82 26.94 26.88 26.96
Nov 25.02 25.61 25.88 26.13 26.16
Dec 23.37 22.61 22.79 2331 23.43
Source : Satuek Meteorological Station, Buriram
Table 59 Monthly rainfall and number of rainy days at Lop Buri Province in 2013-2016
comparing with normal of based year average (1971-2000)
Rainfall No of Rainfall  No of Rainfall No of Rainfall No of Rainfall No of
Month (mm) rainy (mm) Rainy (mm) Rainy (mm) Rainy (mm) Rainy
(normal) days days days days days
(normal)
2013 2013 2014 2014 2015 2015 2016 2016
Jan 4.7 20 9.9 3 0 0 6.3 3 54.8 1
Feb 11.6 24 8.8 2 5.0 1 38.1 5 0 0
Mar 255 28 19.3 3 11.3 2 42.0 5 2.6 2
Apr 74.3 29 27.2 6 81.8 7 127.0 7 37.4 1
May 147.2 31 36.6 7 64.0 9 279 9 28.1 7
Jun 113.6 30 165.4 20 106.2 12 153 14 29.3 20
Jul 126.6 31 73.9 15 102.1 20 734 18 309.1 20
Aug 166.2 31 98.3 16 164.1 21 162.1 19 206.6 20
Sep 263.7 30 457.1 26 238.6 21 299.1 23 200.3 19
Oct 151.1 31 214.2 9 65.1 17 No No No No
Nov 34.7 29 16.6 8 77.9 8 No No No No
Dec 4.4 19 0.2 2 0.4 1 No No No No

Source : Lop Buri Meteorological Station ; No = no data



Table 60 Average mean temperature (*c) at Lop Buri Province in 2013-2016 comparing with

normal of based year average (1971-2000)

151

Average mean temperature @)

Month Normal 30 y 2013 2014 2015 2016
Jan 26.58 26.85 26.31 26.24 26.38
Feb 28.63 29.11 28.91 28.92 28.82
Mar 30.33 30.59 30.62 30.61 30.73
Apr 31.20 31.42 31.48 31.43 31.70
May 30.43 31.16 31.35 31.49 31.69
Jun 29.50 29.71 30.01 30.30 30.38
Jul 29.08 29.17 29.41 29.68 29.66
Aug 28.41 28.41 28.64 28.77 28.86
Sep 28.41 28.41 28.64 28.77 28.86
Oct No No No No No
Nov No No No No No
Dec No No No No No

Source : Lop Buri Meteorological Station ; No = no data

Table 61 Monthly rainfall and number of rainy days at Nakhon Sawan Province in 2013-2016

comparing with normal of based year average (1971-2000)

Rainfall No of Rainfall No of Rainfall No of Rainfall No of Rainfall No of

Monith (mm) rainy (mm) Rainy (mm) Rainy (mm) Rainy (mm) Rainy

(normal) days days days days days

(normal)

2013 2013 2014 2014 2015 2015 2016 2016
Jan 6.2 20 237 2 0 0 24.2 4 17.8 2
Feb 16.5 20 aa.7 2 1.6 1 11.9 3 0 0
Mar 31.8 27 29.7 3 2.9 1 54.5 4 4.0 1
Apr 79.3 30 30.9 5 52.8 12 85.9 7 53.0 2
May 153.2 31 169.0 12 142.2 14 a1.7 7 105.7 9
Jun 130.1 30 190.8 20 114.9 11 65.2 12 192.8 16
Jul 144.2 31 64.1 18 151.8 19 81.0 19 249.4 20
Aug 192.2 31 1253 20 237.7 22 22.6 18 137.9 18
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Oct
Nov

Dec

248.1
147.7
29.8
2.9

30
31
27
14

427.5
80.5
27.1

23

23
7
3
1

179.5
137.9
24
1.3

19
11

339.9
196.4
95.8
20.1

17
15

261.7
217.3

60.6
0.8
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21
17

Source : Takfa Meteorological Station, Nakhon Sawan

Table 62 Average mean temperature ("c) at Nakhon Sawan Province in 2013-2016 comparing

with normal of based year average (1971-2000)

Average mean temperature (°c)

Month Normal 30 y 2013 2014 2015 2016
Jan 25.89 26.17 25.67 25.54 25.66
Feb 28.12 28.58 28.47 28.50 28.37
Mar 30.00 30.27 30.49 30.50 30.62
Apr 31.05 31.40 3151 31.45 31.77
May 30.56 31.04 31.21 31.29 31.54
Jun 29.21 29.29 29.54 29.83 29.95
Jul 28.63 28.63 28.86 29.20 29.18
Aug 28.30 28.48 28.58 28.74 28.82
Sep 2791 27.94 28.16 28.30 28.33
Oct 27.54 27.59 27.76 27.85 27.96
Nov 26.39 26.95 27.26 27.53 27.60
Dec 25.15 24.44 24.91 25.26 25.47

Source : Takfa Meteorological Station, Nakhon Sawan

Table 63 Monthly rainfall and number of rainy days at Phetchabun Province in 2013-2016

comparing with normal of based year average (1971-2000)

Rainfall No of Rainfall No of Rainfall No of Rainfall No of Rainfall No of
(mm) rainy (mm) Rainy (mm) Rainy (mm) Rainy (mm) Rainy
Month
(normal) days days days days days
(normal)

2013 2013 2014 2014 2015 2015 2016 2016

Jan 6.7 18 36.9 2 0 0 0 0 0.1 1

Feb 13.9 23 0.1 1 0 0 12.7 3 0 0
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Jul

Aug
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Dec

38.8
90.2
167.7
136.6
160.3
206.9
244.3
117.9
16.6
4.9

29
30
31
30
31
31
30
31
27
16

20.3
67.7
112.0
154.0
149.0
174.0
284.0
97.4
40.5
0.8

1
8
10
11
12
15
20
8
3
1

12.5
88.9
169.0
62.8
161.0
267.0
230.0
65.9
174.0

9
15
11
13
17
16
10

0

114.0
129.0
15.7
62.2
188.0
246.0
260.0
100.0
5.0
68.4

~N U1 O @

16
17
12
2
3

60.9

52.0
179.6
179.8
114.3
348.7
131.1

19.1
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(@)

10
15
14

14
13

Source : Wichianburi Meteorological Station, Phetchabun

Table 64 Average mean temperature (*c) at Phetchabun Province in 2013-2016 comparing

with normal of based year average (1971-2000)

Average mean temperature o)

Month Normal 30 y 2013 2014 2015 2016
Jan 24.57 25.27 24.71 24.63 24.83
Feb 26.99 27.53 27.53 27.49 27.33
Mar 29.37 28.79 29.24 29.42 29.64
Apr 30.79 No 31.06 30.99 31.45
May 29.90 No 30.48 30.76 31.02
Jun 28.90 No 29.46 29.88 2991
Jul 28.35 No 28.88 29.12 29.10
Aug 27.96 No 28.32 28.52 28.62
Sep 28.01 28.07 28.32 28.41 28.41
Oct 27.47 27.73 27.95 28.05 28.18
Nov 25.69 26.61 26.93 27.29 27.41
Dec 23.83 23.46 2397 24.49 24.74

Source : Wichianburi Meteorological Station, Phetchabun No : no data
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Table 65 Monthly rainfall and number of rainy days at Mae Hong Son Province in 2013-2016

comparing with normal of based year average (1971-2000)

Rainfall No of Rainfall No of Rainfall No of Rainfall No of Rainfall No of

Monith (mm) rainy (mm) Rainy (mm) Rainy (mm) Rainy (mm) Rainy

(normal) days days days days days

(normal)

2013 2013 2014 2014 2015 2015 2016 2016
Jan 7.7 19 39.1 1 0 0 9.2 2 17.7 3
Feb 4.9 15 0.4 1 0 0 0 0 10.5 3
Mar 1.3 24 5.1 1 0 0 11.6 3 0 0
Apr 59.1 30 16.6 2 14.3 4 43.8 5 12.6 2
May 168.3 31 132.0 18 152.0 14 154.0 13 89.3 13
Jun 184.4 30 129.0 20 166.0 22 135.0 18 224.7 25
Jul 216.5 31 182.0 19 177.0 25 194.0 26 232.9 25
Aug 253.8 31 321.0 25 328.0 26 210.0 22 234.6 21
Sep 204.7 30 236.0 25 80.7 19 9.7 16 119.4 18
Oct 106.9 31 126.0 16 69.8 7 115.0 13 132.5 12
Nov 45.2 29 7.4 6 38.8 7 100.0 7 45.6 7
Dec 143 26 56.9 6 0 0 12.6 2 0 0

Source : Mae Hong Son Meteorological Station

Table 66 Average mean temperature (°c) at Mae Hong Son Province in 2013-2016 comparing

with normal of based year average (1971-2000)

Average mean temperature (°c)

Month Normal 30 y 2013 2014 2015 2016
Jan 21.74 21.79 21.61 21.74 21.48
Feb 23.68 24.59 24.38 24.23 24.06
Mar 27.09 27.10 27.17 27.40 27.57
Apr 30.27 30.96 31.15 31.28 31.59
May 29.61 29.80 30.17 30.42 30.60
Jun 28.31 28.73 28.92 29.00 29.01
Jul 22.24 23.74 24.07 24.45 24.70
Aug 21.14 21.11 21.49 21.80 22.03
Sep 22.24 23.74 24.07 24.45 24.70
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Oct 21.14 21.11 21.49 21.80 22.03
Nov 22.24 23.74 24.07 24.45 24.70
Dec 21.14 21.11 21.49 21.80 22.03

Source : Mae Hong Son Meteorological Station
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Table 67 Sesame insect pest surveyed and concerning farmer’s production technology at 7

studied provinces in 2014-2016

Year Number  Sesame variety  Planting Planting condition Insect Farmer’s
of farmers date method pest insect
found management

1. Nakhon Ratchasima

2014 1 - Ubon January  broadcasting paddy - -
Ratchathani 3

- local black

2015 4 Ubon January  broadcasting paddy Sesame  Spraying bio-
Ratchathani 3 leaf folder extract once
(8)
2016 7 Ubon January  broadcasting paddy - carbosulfan
Ratchathani 3
2. Roi-Et
2014 2 local black Late broadcasting paddy Sesame -
February- leaf folder
March (3), opium
bug (3)
2015  Tobacco planting instead of sesame
3. Burirum
2014 1 local black Feb-Mar  broadcasting paddy Sesame -
leaf folder
2015 2 Ubon February  broadcasting paddy - -
Ratchathani 3
2016 - - local black February  broadcasting paddy - -
- Ubon
Ratchathani 3
4. Phetchabun
2014 2 local black-red March broadcasting Paddy, sesame spray

leaf folder insecticide

(5), hawk  once
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Year Number  Sesame variety  Planting Planting condition Insect Farmer’s
of farmers date method pest insect
found management
moth (1),
opium bug
(green) (14)
upland  sesame
leaf folder
(15), opium
bug(green)
(5)
2015 - - - - - - -
2016 Not planting sesame
5. Nakhon Sawan
2014 1 - local black - Apr-May  broadcasting  upland - chlorpyriphos 2
red, CM07, KU18 times
2015 changed to cassava, mung bean
2016 changed to cassava, maize
6. Lopburi
2014 1 local black -red May broadcasting paddy sesame insecticide
leaf folder, 4 times
thrips
2015 6 local black -red ~ May, Sep  broadcasting - paddy sesame leaf  abamectin,
-upland ~ folder@ oy sermethrin,
thrips, cotton carbosulfan
bollworm
(27), opium
bug (80)
2016 4 local black -red April broadcasting paddy sesame abamectin,
leaf folder cypermethrin,
carbosulfan
7. Mae Hong Son
2015 7 local black May broadcasting upland Opium bug -
(brown
colour) (3-5)
2016 6 local black May broadcasting upland - -

Note: number in the brackets is number of insects/100 plants



Table 68 Meteorological data during the growing season at 7 studied provinces 2014-2016
comparing with normal of 30 based year average (1971-2000)
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Year

Average

max. temp. (°C)

Average

mean temp.

O

Number of days
having max.

temp. 31-36°C

season (mm)

Rainfall in the growing

January 1 - May 8 at Chok Chai Meteorological Station, Nakhon Ratchasima

Normal (1971-2000) 34.5 28.1 53 157.7
2014 34.2 27.7 60 79.5
2015 34.3 28.9 60 156.3
2016 35.8 29.3 31 92.5
March 1 - May 8 at Roi Et Meteorological Station

Normal (1971-2000) 36.6 30.1 20 143.9
2014 35.9 30.4 25 128.6
2015 36.1 30.4 25 1274
2016 38.9 32.2 10 107.1
March 1- May 7 at Satuk Meteorological Station, Burirum

Normal (1971-2000) 36.2 29.2 32 173.0
2014 35.7 28.9 38 96.5
2015 36.0 28.9 42 82.4
2016 36.8 28.8 28 63.4
March 1 - June 18 at Wichian Buri Meteorological Station, Phetchabun

Normal (1971-2000) 35.8 29.8 53 355.4
2014 37.0 31 27 319.9
2015 36.7 31 28 297.9
2016 38.0 32 20 149.0
April 1- June 18 at Takfa Meteorological Station, Nakhon Sawan

Normal (1971-2000) 35.3 30.2 45 301.3
2014 37.0 31.4 15 276.2
2015 374 31.6 16 182.6
2016 38.4 32.6 8 168.6
April 1 - June 17 at Lop Buri Meteorological Station

Normal (1971-2000) 35.7 30.5 43 294.7
2014 36.7 31.6 18 210.8
2015 37.1 31.7 16 161.8
2016 38.3 32.7 8 103.3
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Year Average Average Number of days  Rainfall in the growing
max. temp. (°C) mean temp. having max. season (mm)
@) temp. 31-36°C

September at Lop Buri Meteorological Station

Normal (1971-2000) 32.9 28.4 30 263.6
2014 33.4 29.3 29 238.6
2015 335 29.3 28 299.1
2016 33.0 29.3 25 200.3

May 15 - June 27 at Mae Hong Son Meteorological Station

Normal (1971-2000) 336 28.6 a3 276.0

2014 35.4 30.1 23 220.9

2015 35.5 30.0 17 271.0

2016 35.4 30.0 26 270.8
59997
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Faminusidesaou 7 usjanesy way vy a. Uy v uaz Uutiazfin aa1Ues o.iiles 4.
wigesaey nwnsnsBuugnalufion n.a.-n.o.vemnd Faefidi5aa 24 §1.0.2558 uay 28-29 §1.6.2559

Foinany d15297 v ldaua unuedliden naoufs uameveut aaevout o duvi .
YOUYA A.IAUBIVY U T900UTIN . 33vauvIe ulannsy a.vgudn vanelds anells alandils a.
a3 nuasnsugnatlutisduggeufion w.e.-a.n. Yanegguuiieu n.o.-w.e. $19id151a 17 .8.2557
3 dl.u.uay 15 n.9.2558 23 W.A.uay 13 dl.g. 2559

Fiamvsysal d15999 vlavd el o.vuedli UMuesas muBILAY B Tsanmiu .
masysal inwnsnsUgnalutiadion na-de. d5aadle 18 5.8.2557 uay 3 11.6.2558

Fvtauassedin dsraluiiudl villemdunan aidlesmdunan o.veunas IN¥MINTELUGNN
PINAOU U.A.-N.A. V0NT ¥2961599 8 W.A.2557 3 1.A.2558 Wag 4 N.W.2559 8 131.8.2559

FminEsug d15299 vean o.dau 0.a8n uaz U3y axlviuns o.dateuna 2.435u8
inwAsnsuUgnaaiou wa-n.a. dr5aale 3 ila. 2558

Fmiauasanssd 15197 a.dmeud 8,0 9.uAsaTIA neRsnsUgRluTIndeu 1.e.-n.A.
¥ 2557 linunisszuinvestsalun U 2558-2559 iilesainuszauannziuudsinliinuasnsuasuly
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Jwinfoudn U 2557 @15197 U.Aoune A.UUBWT o.dlod way v.dls a.0ug 8.8198711190
9508180 tnwasnsugnalutiafiou we.-a.a. linunisszuinvedsalua U 2558-2559 d15aluiiui

A wainwesnshideuluvgniiwmadenunu Wesnnilanuiiude (Table 69)

Anuduusvasanmgiotnaiunsialsanluumasgnilddey
Mnuantsdsdlseluunasgnaiiddyossana wulsaiintuasomn 5 lsaldud Tsaly
90 (Curvularia leaf spot) lspganwes (Phyllody) lsaludian (Bacterial wilt) lsasiuils (Powdery
mildew) waglsaifieafiinarnifofienFen (Fusarium wilt) SadeanuvgiiviliAnlseluusazaing
anmnfonefinelmanlsaunnateudsd
Tseluganuiidavinuigosaey wazanyd ludwinusesaoul 2558 wumsifnlse 5% (4
100 #iu) uaz U 2559 gaumpiisgaegsening 23.2-25.6°C gumgiigeanagszning 32.4-37.1°C fduau

Sudlumn 5-6 SuwazdeuTuduing 73-89 Weosdus (Table 69, 70 waz Fisure 62) daduanin

'
a =

QRINANWLEANFRNITAALIANIWRA YA T UNTIELANUTULAL RN TN dRAARBINY

Y

Kim wazAmy (2000) $siislae Brecht (2005) nagaunisiialsa Curvularia blisht fiinainide C
inaequalis Tu Bentgrass, Bermudagrass ey Zoysiagrass wudwqmmgﬁﬁmmsauﬁt,%ammmaﬂiﬂ
anunsasaAulalead 30°C Femsafunisinwives Brown wavmiz (1972) $19d9lne Brecht (2005)
ﬁﬂmmilﬁmhﬂ%u%@ C. lunata, C.geniculata, C.intermedia Wag C.protuberrata Iuwﬁﬁ Kentucky

bluegrass, red fescue uaz bentgrass Woanwafineliinlsaausaiaseylanudgaungin 20-35 °C

Jwrinany3d 2558 wun1sszuinvedlsnluwlasiuganu 9.3 Wesidud (du 300 Au) Teaumgigegnet

Y Y Y
3

5891919 36.1-39.4°C anumgiisnanagseming 25.8-27.5 °C aadudisinsluenna 59.3-70.3 1esidus

a

nMsszuIavedlsalateggr 85% (du 300 ) deamgliasanegsening 29.3-34.5°C auvgiifagnet

Bl LVAR

SyMINg 23.8-25.9 °C pnududuimslueinna 81.9-93.6 1Weoslud (Table 69, 70 uaz Figure 65) 1

2559 wun1siinlsa 95% (du 600 ) aanglaeanegszning 35.7-38.8°C gaungisgnagszning
26-27.6 “C anududaimslueinie 58.32-72.15 wWesidud (Table 69, 70 uag Figure 66)
lspgonrpenuTavinulgosaeu Lnysysaluaruassvdun Nuddesaoul 2558 nunisiinalin

a

2% (g 100 #u) Wesileny 45 Ju gamgiiiade 20-30°C $1uu 29 Yu (Table 71 wag Figure 63) fu
Mnfulgnaudisiuivinisdis dadugampiivenzausenisuiud wazifindauvesdoanvely
LUAINITE  UAZININaNmaNTITUAAIINITLAZAIINTULTIVOILTA HBAATDINUNITINBIUYDIZNAINT
(2552) guugiifimnzausenisusuiuasisiinameadelunias oglutg 25-29 ssrieaidea il
finl#sudparuansonmdsniudernuuasnelunan 2-3 Wou Ssgumnidnademsuansennis
wagmnsuissvedlsn Tneiluaregtng 20-29 ssriwadea mandoufivondelnlanatamanslusiy

NyUsznleilogauannn1sanwIved Wei  hazame (2004) Anwinisiadaudisvaaidalnlanaiaun
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Onion yellows luwugyaua Tnefindesndu Macrosteles strifons \ushenenenlsn 21nn13nTI968
WwAlA nested PCR, real-time PCR Wag immunohistochemical assay Wumil,ﬂ?{aué’wsumﬁamﬂiu
fugnidalugaddiu s1n Tuans uarlusen suaddu nelu 21 Yundsnisgnidie T 2559 figaimgd
1ade 20-30°C 112 28 Ju (Table 71 uaw Figure 63) fausfannafienniafinimisnzansonisiia

lsa uilinuaniseandeslunisdrsiacilienty 1 few Adwinmasysall 2557 815399148018 60

v A

Fununisiinlsa 15% (du 200 fw) faamgiade 20-30 “C agduau 30 Tu duaniufivgnaudeiud

o

d1579 (Table 71 uag Figure 67) U 2558 §157991918 70 U wun1siialsA 18.3% (du 300 siu) &

I |

gamaiiiade 20-30 °C ags1uau 29 Tu (Table 71 uay Figure 68) JuainiuiiugnaudieTuiid15av s

9 Y
I

ad ] v o a o & RV, o A
Jugaumiiingausenisusuduasiiuduvesatioa g lukiasmive Ndamiauassvdund 2558
wunsiiinlsn 7% (du 500 fu) drsradieniliony 70 Tu gunglade 20-30°C fi1wiu 63 Tu (Table

. Y o A < o o = aa 1 YY) a o
71 uag Figure 69) duaniunivgnaufeiudime Fulugungiiiuanzausenisuumuaziiudiuiu

Yougeanvelukianme U 2559 d153901078 25 Ju linulsreentos esnaliengies wagd1339

a

WoTuil 8 11.8.2559 WU neneviavan lesntumdouds Fevavtuilonmaiiiade 30.5-33.9 °C

9 Y

ANUTUdLTWSTueINTA 25-39 Wasidus (Table 71 wag Figure 70)

[ [

Lsalndimundainuigasasunazanys NYminuidosaaull 2558 nunsiialsa 2% (du 100

(3 = a

#u) woluudasiinwnsnsugnandiugauasiustil 3 Tenmgigeaaegsening 33.2-36.4°C fduruty
dumn 6 Junardeutuduinslueinia 73-85 Wesiius (Table 72 uaz Figure 62) \uanmgfionne
fimzansoninialsafifidoaugunainideuvafie  Ralstonia  solanacearum Svaonadoaiiy
1841494 Cabi (2016) W0 R.solanacearum racel biovar3 foamgifivnzausensiasqiulng
35-37 °C nanmgfienmaiiilgamgivarauiulufuguasiusniivgniduiugiidounosiolsadmy
Taeludisnluen 3 2559 linuidlesnininunsnsugneiuitudesiionadumuselse  Sausfann
piomezvinzan Jwdnany3l 2557 fenmgigeanegsening 34-37°C ffauiudunn 3 Tu
Usinanidly 04282  fiaduns (Figure 64) L‘f]uam‘wmmé’auﬁ'mmzamiaﬂﬁw‘%iylﬁuimmLS??EJ
wuediSoamalselnddinszioniafounaziinnuiuluiugs T 2558-50 liwunisifelse Sewd

a 1

gamaliazmunzay laedgunglgeanszning 37-39 “C uay 35.7-38.8 “C audwiu uidlofiansan

9 Y Y

[ [y

PUIVIUAUANNUIING 2 T Tewwiudunn 1-2 TulazUSunuuidy 0.2-9.2 faduns (Figure 65, 66
wag Table 72) yilianuduluduliiiiemenaznaliinlsala
Lsasudanundaniouassivaun U 2558 wunisiinlsa 15% (g1 300 A) L999In92991d1579
gamaiisngnagil 22-24.5 °C aruauduivslueinia 63-70 Wesidus (Table 73 uay Figure 69) &3
14 % fa v A 1 = 1 d‘d
A0AA03NUTIUYDY AudITeiiylsguasiysill (2556) ¥rniinissruinvedlsasudanuluann
pienareudwisuasiionmgd 22-31 °C U 2559 linunsiinlsasuls iesninanmgismgney

17.1-21.4 °C anududusimsluenna 32-45 wWesidud (Table 73 uay Figure 70) fawdaziduanin



166

piionAnmgauson1sinTwds 91adiannnainanuruduinsluenieslimuizdonsiinlsng
wleFeaanAaeaiu Douglas (2001) anwndonnmianmanzausonisiinlsasiuds Aesdigamail 20-30

o_ =« X v o e ! s & & = a & v ° & = a Y
C UAMUIUFUNNTUINAI 95 LUBSLTUA YIDUNNUYIINANIAUADIA LLa%ﬂQWN%UQQQﬂﬂgLﬂﬂiiﬂiﬂ

9 Y

Lsaiganiinanaeiligseunundmniauassvdun U 2558 wunsiialsa 5% (i 600 fu)

o [y

Frafinunsinlsaiigaumagiiedetis 29.25-30.55 “C Asunttuiisuauiudunniiomn 6 Tu (Table
74 uag Figure 69) waginunsnsinisiiinasuamedeihlrusnaunmuadulsaiinnuiuresiuiinnin
Unf U 2559 wumsiialsn 35% (du 400 6iv) Yaefinunisiinlsafiaamaiivadedsg 23.05-29.5 °C nou

wihtuddwuiuluaniaonun 6 Ju (Table 74 uwaz Figure 70) 9nan1mgienniananarduanin

a g

Qi MATNZENADNITRTYRUIAVBUTD Fusarium sp. MUUBANMS ABAARBINUTIENIUVEY

Cook & Baker (1983) $1sfislag Groenewald (2005) gamaiifvsnzansensiaiqdulavecde F

Y
| ! o a v a o o O a Y
oxysporum  9g3e%i19 25-28 C @1unsniasylaliledigamniigedis 28 C wazazgndudinisiasyile

gamndl 17 °C uay 33 “C IdanIny3sudy 2558 daaiid1519 Uszauiulymdouds uazduanfawindn

& a S o a 1 ! [¢] L o o
ATYYNUANA stwam‘wqmmmmmzuumqmmmgqaqﬁsmw 36.0-38.5 C AuIudusinsluainia

62-68 wWasidus (Fisure 71) Wwidediul 2559 fgangigasswing 36.0-41.7 “C Aududuinsly

Y

91717 46-61 Wasiua (Figure 72) MMmevaruaLtuiy

Table 69 Sesame disease incidence and concerning farmer’s production technology at 7

studied provinces in 2014-2016

Year Number Sesame variety Planting Planting Field Diseases found

of farmers date method condition

Mae Hong Son

2014
2015 7 - Black local type May-Sep broadcasting upland -Leaf spot
-Ubon Ratchathani 3 -Phyllody
-Bacterial wilt
2016 6 - Black local type May-Sep broadcasting upland -Leaf spot
Lop Buri
2014 15 -Black-red local type  Mar-Jun broadcasting -Paddy -

- upland -Bacterial wilt

2015 Early rain  -Black-red local type  Mar-Jun broadcasting -Paddy -
5 —-Red local type of - upland -Leaf spot

Myanmar
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Year Number Sesame variety Planting Planting Field Diseases found
of farmers date method condition
Late rain  -Black-red local type Jul-Oct broadcasting -Paddy -Leaf spot
4 - upland -Leaf spot
2016 5 -Black-red local type  Mar-Jun broadcasting -Paddy - Leaf spot
Phetchabun
2014 4 -Black-red local type Feb-May  broadcasting -Paddy -Phyllody
- upland -Phyllody
2015 3 -Black-red local type Feb-May  broadcasting -Paddy -Phyllody
2016  Not planting sesame
Nakhon Ratchasima
2014 2 -Black-red local type Jan-May broadcasting -Paddy -
-Ubon Ratchathani 3
-KU 18
2015 5 Ubon Ratchathani 3 Jan-May broadcasting -Paddy -Powdery mildew
-Fusarium wilt
-Phyllody
2016 5 Ubon Ratchathani 3 Jan-May broadcasting -Paddy -Fusarium wilt
-Leaf spot
Burirum
2014 2 Black local type Feb-Jun broadcasting -Paddy -
2015 3 Ubon Ratchathani 3 Feb-Jun broadcasting -Paddy -
2016  Drought and high temperatures, no data
Nakhon Sawan
2104 1 -Black-red local type  Apr-Jul broadcasting  -upland -
-CM 07
-KU 18
2015  Drought and high temperatures, no data
2016  Drought and high temperatures, planting cassava
Roi Et
2014 3 Black local type Feb-June  broadcasting -Paddy -
field
2015  Tobacco planting because of good market

2016
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Table 70 Curvularia leaf spot incidence in farmer’s sesame field in 2 studied provinces

2014-2016
Disease Year Province infested Field Average Average %RH
plant (% /  condition M2 temp.  min. temp.
100 plants) 2wk 2wk
before before
Co o
Leaf spot 2015 Mae Hong 5 -upland 33.2-37.0 22.8-25.3 73-85
(Curvularia 2016 Son 1.7 -upland 31.5-37.1 23.4-25.9 69-89
sp.)
2015 Lop Buri 3.1 -Paddy 36.1-39.4 25.8-27.5 59-70
Early rain -upland
2015 28.3 -Paddy 29.3-34.5 23.8-25.9 82-94
Late rain -upland
2016 31.7 -Paddy 35.7-38.8 26.0-27.6 58-72

v average data 2 weeks before the date of surveys

Table 71 Phyllody incidence in farmer’s sesame field in 3 studied provinces 2014-2016

Disease Year Province infested plant Field Age of sesame
(% / 100 plants) condition (days)

Phyllody 2015 Mae Hong Son 2 -upland 45

2016 - -upland 30

2014 Phetchabun 7.5 -Paddy 60

-upland

2015 6.1 -Paddy 70

2015 Nakhon 1.4 -Paddy 70

2016 Ratchasima - -Paddy 25

Table 72 Bacterial wilt incidence in farmer’s sesame field in 2 studied provinces 2014-2016

Disease Year Province infested Field Average No. of Rainfall %RH 2
plant (% condition ™M tMP- r3in days 2 wks wks
2 wk
/ 100 s , 2 wks beforel/ beforel/

before'
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plants) o before” (mm)
Bacterial 2015 Mae Hong 2 -upland 33.2-36.4 6 0.3-15.3 73-85
wilt 2016 Son - -upland 31.5-37.1 11 0.2-39.8 69-89
2014 Lop Buri -upland - 34.0-37.0 3 0.4-28.2 71-85
Paddy
2015 - -upland - 37.0-39.4 0 0 59-70
Paddy
2016 - -upland 36.5-38.3 3 0.1-9.2 58-72
-Paddy

v average data 2 weeks before the date of surveys

Table 73 Powdery mildew incidence in farmer’s sesame field in Nakhon Ratchasima 2014-2016

Disease Year Province infested Field Min.temp. %RH 2 wks
plant (% / condition 2 wks before”
100 plants) before” (°C)
Powdery 2014 Nakhon - -Paddy 22.2-26.8 61-82
mildew 2015 Ratchasima 5 -Paddy 22.0-24.5 63-70
2016 - -Paddy 17.1-22.8 32-39

v average data 2 weeks before the date of surveys

Table 74 Fusarium wilt incidence in farmer’s sesame field in Nakhon Ratchasima 2014-2016

Disease Year Province infested Field Average No. of rain %RH 2 wks
plant (% / condition temp.2 days 2 wks before”
100 wks before”
plants) before”
o)
Fusarium 2014 Nakhon - -Paddy 28.5-32.9 3 61-82
wilt 2015 Ratchasima 0.83 -Paddy 29.3-30.6 6 61-79
2016 8.8 -Paddy 23.1-29.5 6 33-59

v average data 2 weeks before the date of surveys
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Planting date 2015
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Planting date 2014
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Planting date 2016
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Planting date 2015
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Planting date 2016
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Planting date 2016
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nunauiAng fnleuiu uvulislsen Aeunass Andeiu wagnn Tuaninls wu gnlalu wal1ens
Augnun Yoduity aavymanan waznn wagludwminuigesaou Tuanmls wudwielunitannndtfyieg
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Table 75 Weed dry weight and species in sesame plantation in Lopburi, Nakhon Sawan,

Sukhothai, Phetchabun, Nakhon-Ratchasima, Buriram and Roi Et provinces in 2014

Provinces Plot Weed dry weight (g/mz) Species Field
no. Narrow  Broad- Sedge Total condition
leaf leaf
weed weed
1.Lopburi 1 27.5 68.2 - 95.7  avlu gnlalu vefrd1iun Paddy
2 0.7 51.0 - 51.7  A9UANTINA REIUIIUN R INe Paddy
3 3.7 13.8 - 175 anldlu Asaudngaa nanens upland

NQIRUUN REYINIY
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Provinces Plot Weed dry weight (g/mz) Species Field
no. Narrow  Broad- Sedge Total condition
leaf leaf
weed weed
4 2.75 0.56 - 331 WQNE RERUUN upland
2 Nakhon 1 2.0 26.1 - 28.1 Qe WYIAUUN REIAURA upland
Sawan 2 105 1045 - 115 vghene galdlu nszauly upland
neRUUN
3 Sukhothai 1 1.02 2864 - 29.7  Audnun NgAude upland
2 19.2 34.7 - 539  luesw Weuul wghens vghauie upland
4 Phetchabun 1 22.4 5.20 - 276 azlu dnds gnlalu vehduun wieiu Paddy
7
2 218 52.2 1.7 757 vg1e1s fnds vginaneg Paddy
3 24.2 38.8 - 63.0  ngIAUUN NN Paddy
4 224 305 141 529  fdnde gnlalu nehuinane Paddy
weduun dnds gnlely wieduun
nn
5 Nakhon- 1 88.8 29.9 9 127.7  vhduun wednaun Jinda gnlely Paddy
Ratchasima e nn
6. Buriram 1 28.8 41.5 - 703 @nds 913 v wnsn Paddy
7. Roi Et 1 14.7 96.0 306 141.3  fnUa wghAuun nn Paddy
2 5.5 5.1 3.8 144  AnUa weduun veunsn an Paddy
Table 76 Weed dry weight and species in sesame plantation of Lopburi, Phetchabun,
Nakhon-Ratchasima, Buriram and Mae Hong Son provinces in 2014
Provinces Plot Weed dry weight (g/mz) Species Field
no. Narrow Broad- Sedge Total condition
leaf leaf
weed weed
1.Lopburi 1 12.4 24.5 0 36.9  MENYN WYY REITIIUN Paddy
2 49.42 0 0 49.42  wUIUA 9N Paddy
3 0 33.95 7.3 41.25  wee anldlu Yauit upland
4 6.07  20.37 2.1 2854 WENEN AAVYAAYIN AUFAUA AN upland
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Provinces Plot Weed dry weight (g/mz) Species Field
no. Narrow Broad- Sedge Total condition
leaf leaf
weed weed
2. Phetchabun 1 176 9.63 0 27.23  aglu gnlelu vierdnaun upland
2 2783 368 0 2783 Qe Ao NEIU1IUN upland
wewnsn gnlelyu Aseudngng
3 2388 1238 0 36.26  vigjunsn ve1draun e upland
Tnamng
3 Nakhon- 1 12812 1553 0 3281 Anda fndeud nedun 917 Paddy
Ratchasima 2 81 9.9 0 128 alunu e gnlalu 91 Paddy
YN AQYILNTN RYITIIUN
3 215 1877 0 2092  weeaete dnds gnldlu viann Paddy
Su-théng veunsn $10 dnude
a 19.38 11.97 0 31.35 U Paddy
fnds Anluniiy dnluy v
5 10.01 11.37 0 21.38  9717UN Paddy
6 4013 908 006  49.27 uwhiflsetr I Paddy
ANUe AauNasd na1U1aun 917
fndfs Andoud iwdluay e
wnsn 917 Winy
4. Burirum 1 24.02 4.5 053  29.05 YNNAULIANS AU antaly Paddy
TR R TR TR PIIT
2 1733 398 575 2706 gnldlu Aeunans vundutnéng Paddy
walunu ausiag ugdun 417
nNNTIY
5. Mae Hong 1 0.78 5279  0.18 5375 wghens dnlvuvuny dndeud upland
Son Aun1 NNNITY
2 127 1895 0 2022 findsul W87 Ausinwn Ands upland
HNUTIU AN
3 035 2087 0 2122 w1919 AnUTIU sluny upland
AUANLN
4 964 4352 037 5353 dnideuil upland
5 372 2001 132 3693  weene fndeuR fun nn upland
6 164 5883 1076 23359 wig1e19 AnUs1u antetu dnluw- upland

VN AUNT ANVSIY WAInY
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Provinces Plot Weed dry weight (g/mz) Species Field
no. Narrow Broad- Sedge Total condition
leaf leaf
weed
weed
7 6.64 1227 201 20.92 e AnUsIu @udag dnluw- upland

VU UUNSIYEN Audnun
Anlouiiu fun AnMse Wimy

NG

Table 77 Weed dry weight and species in sesame plantation of Nakhon Ratchasima, Lopburi

and Mae Hong Son provinces in 2015

Provinces Plot Weed dry weight (g/mz) Species Field
no. Narrow Broad- Sedge Total condition
eaf leaf
weed
1.Nakhon- 1 7.6 0.2 - 7.8 dOuUNany BQILNIn Paddy
Ratchasima 2 0.9 2.6 - 35 wslunu fnds 917 Paddy
3 5.5 1.6 - 7.1 waluny dnds 917 nghdhaun Paddy
4 83 0.3 - 86 ounans gnldlu 411 vghdoun  Paddy
5 4.9 0.3 - 52 wslunu 9717 Pacdy
6 14 5.2 - 19.2  @nds 913 vgfrdiun Paddy
2. Lopburi 1 67.9 26.2 0.4 94.5 wghdiun 41 §R antdlu Anidewd  Paddy

o A

Vaduity vnlaidlsel nnanswvidey

InUa we1daun 91

¥

2 1454 1401 0 2855 Anys AN vigf1un Paddy
3 272 2.05 0 077 dindfs thuusedn wehdun Paddy
4 259 515 0 770 dndeull dhunswd Jetuiin grld Paddy
5 1656 263 0 4286 TuAudnun 917 vgrvun Paddy
NeYIAUN
el Yunsei votuliy gnld
6 042 2335 061 2438 lududnun In dnlaw fufin vy Paddy
T1IUN NANTIY
thuus s I dnideut grldly
7 070  13.79 0 14.49  MQNT1IUN AQYIFUN Paddy

NnUsIU /intuuruny fnudeui
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Provinces Plot Weed dry weight (g/mz) Species Field
no. Narrow Broad- Sedge Total condition
eaf leaf
d
wee weed

3. Mae Hong 1 40.88 4647 207  89.42 @udnun weeulnvn luesmilivuny upland
Son VEAUFR WY
2 110 699 425 1234 fufnun dhuusedel luesnlduun upland

PRNENe WNLYNAY BNUSIU ANLE8UR

o

Y a a

VEAUFR Wy

3 5736 743 0 131.7 fnusiu nadle fndeudl Tnans upland

AN J@ULIIAIUNT N8I K

3D

fufin ugAuuN

4 041 6026 0 6067 @udnun auudaiun luesinls- upland
WU nenens neidls veln Aufia

5 243 2764 577 3584 fnidpufl Aug lussnlsuun upland
witluay nszaulu andiy AUy
neifls g RuRn

6 253 5517 277 6047 we1e09 Audnun Uiuus1vdi nsgad upland
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Burirum daily aversged 30 years (1971-2000) Phetchabun daily averaged 30 years (1971-2000)

air.temp. (°C) Burirum daify averaged 30 years (1571-2000) Vs 2014 rainfall (mm) Phetchabun deily aversged 30 yesrs (1971-2000) Vs 2013
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Planting sesames Planting sesames
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—min2014 =——max2014 =——Tmax 30y =—=Tmin 30V EEmRainfall 30y wemRainfall 2013 ——Tmax2014 ——Tmin2014 ——Tmax30y ——Tmin 30y

a)Burirum 2014 (paddy) b) Phetchabun 2014 (paddy)
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c) Nakhon Sawan 2014 (upland)

Nakhonratchasima daily averaged 30 years (1971-2000)

siaemp. {°c) Nakonrstchasim gy ausraged 30vears {1971-2000) s 2014
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e) Nakhon Ratchasima 2014 (paddy)

Roi-Ed daily averaged 30 years (1971-2000)

sirtemp. (°C) Roi£d daily averaged 30 vears (1971-2000) s 2014
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d) Roi-Et 2014 (paddy)

Lopburl daily averaged 30 years (1871-2000)

Lopburi daily averaged 30 years (1571-2000) Vs 2014
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—Tmax 2014

——Tmin 2014 ——Tmax 30y =—Trmin 30y

f) Lopburi 2014 (upland)

Figure 73 Maximum and minimum temperatures in 2014 compared with based year average

(1971-2000), a) Burirum b) Phetchabun ¢) Nakhon Sawan d) Roi-Et e) Nakhon

Ratchasima f) Lopburi

Lopburi daily averaged 30 years (1971-2000)

air.temp. [°C) Lopburi dally everaged 30 years (1971-2000) vs 2015
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a) Lopburi 2015 (upland)

Nakhonratchasima daily averaged 30 years {1971-2000)

eirtemp. {°C) Hakhonratchasima daily averaged 30 years (1971-2000) Vs 2015
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b) Nakhon Ratchasima 2015 (paddy)
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Burirum daily averaged 30 years (1971-2000) Mae Hongson daily averaged 30 years (1871-2000)
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) Burirum 2015 (paddy) d) Mae Hong Son 2015 (upland)

Figure 74 Maximum and minimum temperatures in 2015 compared with based year average

(1971-2000), a) Lopburi b) Nakhon Ratchasima c) Burirum d) Mae Hong Son

Mae Hongson daily averaged 30 years (1971-2000) Nakhenratchasima daily averaged 30 years (1971-2000)
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) Lopburi 2016 (upland)

Figure 75 Maximum and minimum temperatures in 2016 compared with based year average

(1971-2000), a) Mae Hong Son b) Nakhon Ratchasima c) Lopburi
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nsUassingiseunsyanvesnseaniivlsmutadsnensaunndeu (Life Cycle Assessment:
LCA)  neyamsledadonisndn  waskandniivlsuasivsiussuunine nduntvalannnunsnslu

= Vo

aawtienauuu agulan

- ndes dnsuasefneilinu (CH,) 0w 248.26 A5 CO, Wisuwi/Alansuuaniindes (g
CO,-eq/kg) wazlumiaoonlun (N,0) 58.84 g CO,eq/kg 53U 307.10 ¢ CO,-eq/kg Wandn wazdnis
Uaoefingdu 1own SO, NH, duazessuuindnnid 10 Tuaseu (PM,) waslassuaasniaiainnshd
Jowndl N wae P answanllinelifnnnelaniou winainuaiyluaninuindoy

- 9717 Uaoafngiinu (CH,) 1ade 113.65 g CO,-eq/kg Way N,O 58.84 g CO,-eq/kg 21 172.50
g CO,-eq/kg NAKAR

- f28en IinsUapefalinu (CHy) 10de 114.44 g CO,-eq/kg Wag N,O 39.12 ¢ CO,-eq/kg 373
153.56 g CO,-eq/kg HAKEN

- Ilnalaesdnd Yasefnetinu (CH,) wdy 37.48 ¢ CO,-eq/kg hazUansing N,O 261.19 g

COyeq/ke T34 298.67 g COreq/kg nawdn insaniinisidansidafuiauSunamn
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Iinandnuazindasinunmifian laonandn 36-5¢  nn./ls Iadusen 85-94%  Amrwdeuazay
(growing degree days: GDD) Iuszmﬁasﬂwﬁaq 918-1,011 asmiwawdea drulugu lajmmsaﬂqmﬁa
wAnLudiusly aundnazfisiuiiou a.a. uazduiou n.e. ddlvinnusengan 89-91% uslvinandnd

v a

110 10-30 nn./ls msugnlugaruisusifieuusey Wuduun Wauenveuudinm mszmingad
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maindmdniuies  3) nMsfinviviaiivesduseny 14 -70 Jundasen luflnalvinandnauaneig
1 11099 NTHUANINAUNUALAIIBUNNAINULS TU1AL LazluWIEY WAzN15UIAUNIUYTITEETLINYRY

nMsasaiule (14-35 Tundeen) Aunazveinnisasyivln dude waglinandnluifudn

Abstract

In this sub-project, the objective was to study the response of field crops and improve
the crop production to adapt to climate change. The experiments were carried out in the
Research Centers on sweet corn (Chai Nat Field Crops Research Center), cassava (Rayong Field
Crops Research Center), and sesame (Ubon Ratchathani Field Crops Research Center). They
consisted of 6 experiments of planting date studies in the dry and rainy seasons, yield response
in drought condition and accompanied fertilization (sweet corn and sesame) and cassava
disease incidence all year round. The first one was planting date study in the dry season of
sweet corn (2014-2015), RCB with 4 replications of 10 treatments, planting from November 15 —
April 1 at 15- day interval. From two year experiments, it was showed that mid-November
planting to beginning of February was optimum planting date range for sweet corn as it
provided highest fresh ear yield (with husk) of 2,798-3,673 and 1,843-3,234 kg/rai and planting
from mid-February was not recommended because of giving low yield. The second experiment
was the response of sweet corn to drought and N and P fertilization in 2014-2015. Split plot
design was applied with 3 replications. Main plot was surface ground water level of 2 levels, (1)
sufficient water for sweet corn growing season (control) and (2) induced drought condition (by
stop watering at 14, 28 and 34 days after emergence (DAE) and water sufficiently again after 35
DAE. Subplot was N and P fertilization practices in the recovery stage or at 37 DAE of 4 levels
i.e. (1) no N and P fertilizers (2) 15 kg/rai of N fertilizer (3) 15 kg/rai of P,Os fertilizer (4) 15 - 15
kg/rai of N and P,O;s fertilizer. Sweet corn was sown in November and harvested in February. It
was concluded that after sweet corn was in drought during 14-35 DAE, fertilization with 15 keg/rai
of N fertilizer or 15 - 15 ke/rai of N and P,Os fertilizers was recommended at the recovery stage
(37 DAE) as this provided worthy high yield (2,654-3,319 kg/rai of fresh ear with husk). The third
experiment was cassava diseases evaluation in the field which was conducted in 2014-2015. It
was done without experimental design but by growing 4 cassava varieties, Rayong 5, Rayong 9,
Rayong 11 and Kasetsart 50, in large plots and evaluated disease incidence randomly every
month until harvesting. The cassava diseases interested were cassava bacterial blight, cassava

brown leaf spot and anthracnose. It was revealed that bacterial blight and brown leaf spot
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attacked cassava in 2014 more than in 2015 and 2016. The reason was more rainfall amount in
2014 (1,381.6 mm) than in 2015 (1,228.5 mm) and 2016 (1,119.8 mm) causing higher humidity in
the cassava canopy. The more mature cassava was, the more leaf blight attacked. Leaf blight
was found in July to August most and Rayong 5 variety was more susceptible than the others.
Brown leaf spot occurred in October onwards and Rayong 5 and Kasetsart 50 were more
susceptible than the others. Anthracnose was not found in the experiments. The fourth and
fifth experiments were planting date in the dry and rainy seasons of sesame for grain and seed
in 2014-2015. RCB with 3 replications was applied and red seeded Ubon Ratchathani 84-4
sesame variety was studied. There were 10 treatments of planting date from mid-November to
end of March, 15-day interval for the dry season and from mid-April to end of August for the
rainy season. It was found that mid-February to mid-March planting was suitable for sesame in
the dry season according to higher yield, 61.7-103.0 kg/rai, in 2014 but end of March planting
was good in 2015 (yielded 94.0 kg/rai). In the rainy season, mid-April to beginning of May (64.3-
68.7 kg/rai) and beginning of September (54.0 kg/rai) plantings gave higher sesame yield in 2014

and 2015. Growing degree days (GDD) suitable for planting sesame effectively was in the range

of 860-1,250°C (planting to harvesting). For sesame seed production, planting on the end of
January to mid-February was optimal in the dry season as providing higher yield and seed
germination (36-54 kg/rai and 85-94% of germination). The beginning of September planting was
optimal for sesame seed production in the rainy season (low yield of 10-30 kg/rai but 89-91% of
germination) whereas the other planting dates from April to August gave higher seed yield with
very poor germination). The sixth experiment was to study sesame growth and yield response in
drought condition by applying RCB with 4 replications and 9 treatments of the start of drought
by stop watering in the dry season at 14, 21, 28, 35, 42, 49, 56, 63 and 70 DAE. It was concluded
that drought happened from 14-35 DAE caused slow growth, stunt and low yielding.
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Ui (introduction)

Tunmsaldsundasanmgiionna fiedeadinisususiiiensegsenisuietivadidingu 1
mawAsuwasesenmaiiistu uasdinansenudensaiaivlavesiis Ao guugiiasdiu tusniiasas
M30019ANRUNUIN Nuﬁqsﬁaqﬂaaﬁu%ﬂumué’q wazgauy NyRDuNTeyiu nsvnth AruSeuiionarh
Tmsnawnashifin lalldnandn nsEuduvesiuariiluaniu amansallsionn shliigaugnitvdes
Wasuulas funwesnsusuilevi szegsenld dflwdszautigmluudy ndsgn asiesiinalulad
nsuaeiiiendtam msAnvmsnevaussiiumsiinandnvesindeitu dWemuuamedly ua
Prelimananiiszaninmuniu nefnuiludes dasgnivansay svosmaydvlafiannsonu
sonswaile wagnsfnumssuimedsedidgyilaunsafanunisszundusser qldnaeanguan
Fomnsuiunslugudide

Pafendnlunisaigivlawasiauinisvesinlneminu uenaniusud Saluagiy
anmuwandon leun gaumgll uas uaztaauas (Kara, 2011) gaumgiivanzasdmsunsaiayivlnves
T1lNAIUeETENINN 24-30 asrwaldua gaumgilunainanaulinisdesnit 13 ssrwaldea uas
limsgaunndt 20 ssnwadea wszashlfasomnsiiadstunnnssuiunsdauamsiadudis
nansiu gnihluldlunszuaunmsmelalunanansfunnnituni sndgnlurisiuugniimanzassenis
L3 gLAule ﬂ’&ummsﬁiwwﬁmﬂ’uﬁ: SEUTHALNAT  WAzIIANAULAT anunsaiunandad1alng
vilvigsldl (Oktem et al., 2004) M3ugninlwevunelinmsiasuulasgiiennia e1ainanioy
119t Sralwavnusiosmsthuszana 225 fadwas vie 410-500 gnurarims/l3/qgugn Ui
il Tnevudosnistutuanwuindonveusiazguan wu lufumisayasivy? dosnisiidios

225 §adwns 138 360 gnuiAdwns (Fude wazaAny, 2544) kazAaen1suIUsEann 50% veeU3unan

[V 72
I U A= [

FaMUATE 0I5l U Y 0NABNLAYHALINES (@00, 2527) WATALT ugungil ANTuduingly
ussEINA wagadinfu Snndrlneaemiiung 2-3 Yu awviliinanananasia 20 Wedidus dudesls
anallauds 6-8 Yu v linanananadlang 50 wWasidud (Robins et al, 1953 d1sluaiin, 2527)
msvntvesilnafiAaluriusng vesmaesydulamadduiarlu deudndssezeanaeniafuas
vonluy nademesonandndntos iosndalnaluduaslinandnls w@uv uasame (2537)
swamdn nslade N uar P edhawaiflesviuiiddninasuiunzeiadlufulunszaimaass (@
15-29 fundason) annsataeisanisiugivesning uagnislddelulnsausghafismenioudgn

AN11508AANULELSVDINANANINNNIIENITUIALUN
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52108U35N15998 (Research Methodology)
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Tnunadey dns1 15 Alansu K0/l warlddelulasiaugns 21-0-0 dwsn 15 Alansu N/LS Tdszey
5enIeUan 75 x 25 wuRns nasinlnasenysyinm 7 U asukenlvivde 1 du/mau lddelulasiau
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N1INARBNIN 2.1.2 navesan nauvinwaznsldde NP Tugisiusivestninamu (2557-
2558)

fa v A

sudunmsfiguiideiialstoum Manuntmaaesiuy Split plot design 1 3 91 Usznaudas
Main plot T sesutiludiu 2 seefu e
1. Control 417lwafiugnldsuimeifivsmasanguan
2. anmaneti Moy 14 28 uay 34 Yundssen wazduliimefiesdnadsieudony 35 funds
38N
Subplot Usgnausaenslads N uag P (lugd P,0s) Titudnilnadlosseziiug Taglddl 2 SundaSuiiu
M (37 Tundsen) 4 seau laua
1. lafldds N wag P 3. Tdds P agufiendnsn 15 Alansu P,0x/13
2. 1ddy N aghufien dnsn 15 Alansu NS 4. Tdde N wag P 651 15 uaw 15 Alansu N uag
P,0s/l5
Aushegafiunouwinimeasaiiedinsgiiantinisnisnmuazied nsnisidnnsldals ey
195ude NPK 8051 15-5-5 Alandu N P,0s wag K0/13 anuddiu Tdszasugn 75 x 25 wwuiiuns nas
Flnason Yszanm 7 Fu nouwenlvinde 1 du/vau Tadeadsd 2 Wedmlnaisusveziiug (37 Yunds
son) n3su3BAlddy N esedrafien axlesuelulnsiaugns 21-0-0 $ns1 15 Alandu NS n3su3snd
nslade P iilesedrafien azldsutlegns 0-45-0 8ms1 15 Alandu P,0s/13 ns5aASidinsldte NP 9z
losulelulasiauans 21-0-0 dns1 15 Alansu NS uasdevean dns1 15 Alansu PO/l un
nsnslaty azifiumeesfuiiseiuanudn 0-15 wufins wazdl 44 3u \iufegnaduiinudn 15-
45 wufiuns MnUTnafnasvesaruattes o %bauduiy Wuansiaiidaaiufmindngi
puarmdndu suaulasgos 4.5¢6 was fuiliufe) 35 wes Uuiindeya Tulgn Tusen Tueen
Ivuuazeaninas 50% Yufuiier Suuduiuies idamenimansuazteyaniennia augasiu
dwiinuisdumienu dudfuilu fiszes 37 Tundaen (szesdrilnniiug) nandnin wuiain A
gailn Bnd Hnide arwduiu gauniinanaiu/naneAu AruBuduTinG wazdayaanInieIniAnaenge
Ugn azuuuaievesluuugniuivetediuil daud 12.00 u. Buduld Tee¥anisthuwetureseuly
duiinffigaueduuugaiiuiveediui uaslfaziuu 0-a Jones, 1979) fsil
0 = Tulsiiiten
1= luifisadntes (<25% vesamunindluseio)
2= Tuiftendoudradniion (25-49% vaarmuntidlusedu)
3=luifleaiunans (50-74% vesaunindlusetiu)

4= Tuifiensuuse @Emsihuveseauly > 75%)
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ANSNARRIN 2.2.1 MsUszliunisszunvadlsatiudUzndsluaninlslun1inisaliudsunlas
nilenne (2557-2559)
- UgnifudUenaniugszees 5 52809 9 78809 11 WAZINYATANEAT 50

a A o U a a a 1 a o s v
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N1IMAaRW 2.3.1 KavasrIriulgnaiensasyiulalasnandng (2557-2558)
AdunsgudIeivlsauasIusl MKUNIINAaaUY RCB 1 3 91 n3UTT e Tuiiugnn
lngfmualiusagnssuddvinaiu 15 Ju dil

Dmisveaadlugguds 3 10 n3suds loun

1. Ugnuiil 15 waedneu 6. Ugnailuiuil 30 unsiem
2. Ugnanluduil 30 ngadnney 7. Ugnanlufudi 15 nuniug
3. Ugnanluduil 15 Suney 8. Ugnanluiui 30 nuaiug
4. Ugnalufuil 30 Surew 9. Ugnailududl 15 Tunen

5. Ugnanluduil 15 uns1ay 10. Ugnanluuil 30 funaw

2) mneaadtuggay i 10 n35U35 laun

1. Ugniuil 15 wwieu 6. Ugnailufud 30 fqueu
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3. Ugnailududl 15 ngunen 8. Ugnailufuil 30 nsngeu
a. Ugnanluiudl 30 wquwaey 9. Ugnanlufudl 15 emey
5. Ugnanluduil 15 fquiey 10. Ugnanluudl 30 dsnen

s =

Ugnauas Wugauaswsill 84-4 uwuuiluuad (szesdgn 50x10 @u.) Iusﬁaai’uﬂqﬂmmﬁﬁ%ﬁ
Mrun YWAKUAMAREY 39 x 17 WAT WUawmaaedes u1a 3x5 LRg) guasnuinuduuyiives
nsATINIANEAT uazinnugs NN 10 Su udafuife Seufufsudeinnudsuduiina 3 Tu
4 vpsdu WuiReluiiud 2 x 4 was anty Sadundnnliute dunesdusznaunanan neme
wazauazoInwdn daiminnandnfirnduressdaUsranatosay 4 Angimnamudiiuives
anmgiennialurieUgneng 9 funsasuyivle waznislinandnvesan Juiindaya Tuufusnisee
q Maasaydulameddu Tiun mugaaziatnuis un 10 Fu esfusznounandn (du 10 ) ldud
Sruuilnsiu Suuwda/iin Gu 15 #0) uazdmiin 1,000 whs HokEn ANLTuTWANER USun

a

wduluén deyagaiewiven town Yunaelu Sunuiuduen gamgligean gaumalaign
N13NAaN 2.3.2 NareetriulgndonananLayAMN MYBALAANUSI (2557-2558)
o A =i fa v A ' = = 9 ad A o
AndunsnaudITeivlsauaTusid MuKuNImMAaeILUY RCB 1 3 91 n35u3E Aie Tuugna
lngrivualiwsiagnssuisveiy 15 Ju fsill

Dnsneaadlugauds 31 10 n33u35 laun

1. Ugniuil 15 wyeRnneu 6. Yanuludui 30 unsiay
2. Ygnaluiun 30 ngadnigu 7. Ygnarludud 15 nuaniiug
3. Ugnaludud 15 Suney 8. Ugnaluiun 30 nuanius

4. Ygnanluiui 30 uay 9. Yanuludui 15 funay
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5. Ygnanludui 15 unsiay 10. Ygnalutuil 30 dumy

2) msvnaaadugesu & 10 n35335 laun

1. Ugniudl 15 wwiou 6. Ugnailufud 30 fiquou
2. Ugnanluiui 30 wweu 7. Ugnailufudl 15 nsngem
3. Ugnanlufudt 15 nquanaa 8. Ugnanluiud 30 nsngney
a. Ugnanluiudl 30 wquwaiey 9. Ugnanlufudl 15 ey
5. Ugnanluduil 15 fquiey 10. Ugnanluuil 30 denew
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s
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. a a v v & & o o <
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N1INAaBIN 2.3.3 NaUINIIVINUIRENITRSLAULALAZNANEAI (2557-2558)
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Nan15398azanusiena (Results and Discussion)

Aanssugesdl 2.1 nansenuanmswasuudasgiioniaienisuandilnemu
2.1.1 HavasYITUUgNAaNIsRTAUTaLaNaNEA T TNANIY
Han1sNAaasl 2557

mslinandnvestlnamy Aeudraudsusiu wagiuunliumslinandngaieugnis was
nanAnavananilavgnariieenty Tnsmsdgniuil 15 wgadnieu Wandeilniaddengsiian fe 3,673
Alanfusiols sesasundunmsugnluiui 2 Suanau (3,164 Alaniusels) Tuil 2 unsiau (2,964 Alaniu
fols) waziuil 3 nuAIMUS (2,798 Alansusals) Lwimsﬂqﬂiui’uﬁ 15 waednieu wag 2 Sunau i
wandninUaniudongefian uaznisugndalnemnulugag 2 Jussnan Tnandailnuenivdenls
uanenensUgnlutud 2 unsiew way 3 AuATUS (Table 78)

sunsiesgiAulniszes V6 uavesnlva 50 Wedidud wuin fiszey V6 msugnlutud 15
ngAAnIey way 18 nuaius d1alwavmuddhminuieduniefuasiian liuandrsannisugnlutud
2 unsian 3 nunus sneiidviiuily wud nsugnlutaetud 3, 18 nuaius uay 3 funau Tl
fuilulsunnsnatu uaznsugnluiud 3 uar 18 nuaiius faugediugdliunnesiu uigendmniu
Ugn (Table 79) wazilefinnsaniiszoreonlvu 50 wWosiud msugnlutuil 15 woedneu Tdwin
whsdrunilefugenimniulgn msugnlutudl 15 wordniou uariudl 16 Surau Tiadudiuily
LazAINgaRugsnIInnIulgn uinnsugalutudl 16 Sunay finwgeiingsniinniulgn (Table 80)
nsUgndnlmavulutiafugguds daus 15 ngadnieu Suduly uwldusnutuvienigeondenen
sai] ponlu uagengiiuiien tiutulutisgniacusn q vesgg ndndudnnutuanaadognaidl
oonlu Tngengeonnon oonluy uazengiiuiesfimsUgniudl 15 waadneu wiidu 59 61 uay 84 3u
pudU uazergeennen senluy uazfuifsufintudleugnlufousunay vimntu svanasauis
miﬂqﬂiui’uﬁ 17 fuay mmzﬁmméfmmsqmmﬁazam (Growing degree day; GDD) lun1i98nte
pondll eenln wazfuiien wualifufvtudefinisgnardioonly lnsgumgfiavauioniseonte
non sonln wazAuied lufuugn 15 ngadnou witdu 861.5, 891.9 uay 1,191.1 ssmiwaldua
puddu engeennandag 59 Yu engeenlvu 61 Ju uazengiiuiied 84 fundsugn vitiudgn
qmﬁwi’uﬁ 17 fu1e AU 1,058.4, 1,098.2 kay 1,451.8 99ANYaded AUa1nu 91U3UIUW WAy
51, 53 uaz 68 Tundaugn awady (Table 81) axiiuliin gumgiiazauidlnamnugeanisluns
Funandnegsening 1,191.1-1,283.8 asanwadoa vinguvgliazaugsndtd agvilidinanaud

NANARANAY
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Han1MAaasl 2558

U 2558 nsUgnlutudl 3 Sunau Inandeilinamiaddongsiian 3,230 Alansusiels Tegandy
nnfulgn Uszanal 12-61 Wesidust usdlifianuunnsiisanmsugnlududl 2 nuansius dslinanan
2,989 Alanfusiols usinsliinandnilnUeniden wud1 mavgnluiud 2 uas 16 nuawus Tinandngs
nmniulgn Ae 2,191 uay 2,055 Alansu/ls wieussunn 16-58 waz 10-55 Wosidud mua1du
(Table 82) Fsiitudn n1sugninalmam Tufudt 3 $unau fdaudenannnimniulgn

msw%zglﬁuimﬁiwz V6 uwaveonlumu 50 1esidud wuln fiszes V6 msﬂqﬂﬁlui’uﬁ' 3, 15
Sunau wagtufl 2 nuaviug Srlnamnuidwdnuiumidedugsiunnieiu uinsugnlutud
16 nuaus wagtuil 1 unsen Tendeiuiluganimntulgn sasfimsugnlutudl 16 quaus
uay 16 funey Jawgasiugenimniulgn (Table 83) fisvazoonlva 50 wWosiud wuin msUgniud
3,15 fueAn 2 nuaviug wag 2 Suien Thiwdnufedumiioliunndieiu Sdvualuiueafeaty
iy miﬂqﬂi’uﬁ' 3, 15 §uAN 2, 16 NuUAWUS way 2 funAy Sl
uaneinefi nsugnluui 3, 15 $unnau wazdudl 2 puaniud fnwgeiuliuandeiu waznisugnlu
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Table 78 Effect of planting dates on fresh ear with husk weight and fresh ear without husk

weight of sweet corn variety Chai Nat 2 in the dry season of 2014

Planting dates Ear with husk weight (kg/rai) Ear without husk weight (kg/rai)
15" November 3673 a 2,193 a
an December 3,164 b 2,164 a
16th December 2,563 cd 1,825 bc
2™ January 2,964 b 2,067 ab
15" January 1,762 e 1,345 de
3 February 2,798 bc 2,024 ab
18" February 2,457 cd 1,867 bc
3 March 1,733 e 1,183 e
17" March 2,229 d 1,594 cd
CV (%) 9.9 10.1

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Table 79 Effect of planting dates on total dry weight, LAl and plant height at V6 stages of
sweet corn Chai Nat 2 in the dry season of 2014

Planting dates Dry weight (g/mz) LAI Plant height (cm)
15" November 124.25 a 1.28 bed 47.1b
2™ December 74.00 ¢ 0.98 ef 32.4 cd
16" December 86.75 bc 0.93 f 32.5 cd
2 January 103.00 ab 1.21 cde 38.6 C
15" January 46.00 d 0.64 ¢ 28.0 d
3 February 114.50 a 157 a 522 ab
18" February 120.25 a 1.52 ab 57.7 a
3 March 76.75 bc 1.39 abc 30.4 ¢
17" March 68.75 cd 1.05 def 39.1 c
v (%) 20.2 14.8 12.1

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

LAl = leaf area index

205



Table 80 Effect of planting dates on dry weight, LAI, plant height and ear height at 50%

silking stage of sweet corn variety Chai Nat 2 in the dry season of 2014

Planting dates Dry weight (g/mz) LA Plant height (cm) Ear height (cm)
15" November 804.67 a 395a 228.6 ab 111.1b
2™ December 511.36 c 331b 203.5 cd 88.9 de
16" December 679.41 b 392a 236.6 a 130.3 a
2 January 45557 cd 3.09 b 209.3 bc 106.0 bc
15" January 429.02 d 2.38 cd 196.0 cd 109.5 b
3" February 411.25 de 2.13 de 188.1 de 95.6 cd
18" February 439.44 cd 2.65 ¢ 1526 f 93.5 cd
3 March 348.84 e 181 e 168.7 ef 76.8 e
17th March 377.79 de 1.95e 1748 e 90.9d
CV (%) 10.7 9.7 7.1 9.2

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

LAl = leaf area index

Table 81 Growing degree day and number of days from planting to tasseling, silking and

harvest of sweet corn variety Chai Nat 2 in the dry season of 2014

Planting dates GDD (Growing Degree Day °C) Days to
Tasseling  Silking  Harvest Tasseling Silking Harvest
15" November 861.5 891.9 1191.1 59 61 84
2nd December 839.4 873.1 1283.8 63 65 89
16" December 865.3 900.9 1296.3 63 65 87
2nd January 948.7 986.2 1297.1 62 64 80
15" January 922.9 962.8 1371.5 57 59 79
3" February 1031.0 1073.9 14231 56 58 79
18th February 982.4 1024.7 1388.5 51 53 70
3 March 963.1 1007.0  1450.8 48 50 71

17" March 1058.4 1098.2 14158 51 53 68
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Table 82 Effect of planting dates on fresh ear with husk weight and fresh ear without husk

weight of sweet corn variety Chai Nat 2 in the dry season of 2015

Planting dates Ear with husk weight (kg/rai) Ear without husk weight (kg/rai)

3" December 3234 a 1,654 ¢

15th December 2,829 bc 1,739 ¢

1" January 2,450 ¢ 1,692 ¢

15" January 1,843 d 1,263 d

2™ February 2,989 ab 2,191 a

16" February 2,839 bc 2,055 ab

2™ March 2,693 bc 1,849 bc

16" March 1,266 e 926 e

v (%) 9.9 11.2

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Table 83 Effect of planting dates on total dry weight, LAl and plant height at V6 stages

of sweet corn Chai Nat 2 in the dry season of 2015

Planting dates Dry weight (g/mz) LAI Plant height (cm)
3" December 142.4 ab 1.08 e 36.3 d

15" December 146.6 ab 1.66 bc 51.7b

1" January 161.0 a 1.72 ab 532 b

15" January 1129 ¢ 133 de 50.4 b

2™ February 109.4 ¢ 1.66 bc 524 b

16" February 1385 b 195a 60.3

2™ March 1127 ¢ 1.50 bed 45.1 ¢

16" March 139.2 b 1.41 cd 61.0 a

CV (%) 10.2 11.4 6.8

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

LAl = leaf area index

Table 84 Effect of planting dates on dry weight, LAI, Plant height and ear height at 50%

silking stage of sweet corn variety Chai Nat 2 in the dry season of 2015

Planting dates Dry weight (g/mz) LAI Plant height (cm) Ear height (cm)
3" December 580.9 a 3.03 a 195.2 ab 95.3 abc
15" December 541.4 ab 2.68 ab 2074 a 102.9 ab
1" January 309.5 ¢ 207 c 167.0 c 69.7 C

15" January 488.0 b 2.19 bc 164.9 c 83.9 abc
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2™ February 547.5 ab 293 2 192.7 ab 89.4 abc
16" February 349.8 ¢ 2.50 abc 177.7 bc 92.2 abc
2™ March 518.9 ab 2.58 abc 1854 b 112.8 a
16th March 297.4 c 1.46 d 141.3d 73.3 bc
CV (%) 9.9 13.6 6.3 21.2

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

LAl = leaf area index

Table 85 Growing degree days and number of days from planting to tasseling, silking and

harvest of sweet corn variety Chai Nat 2 in the dry season of 2015

Planting dates GDD (Growing Degree Day °C) Days to
Tasseling Silking  Harvest Tasseling Silking Harvest
3rd December 896.2 928.2 1232.2 60 63 84
15" December 983.0 10159 13519 64 66 84
1" January 924.4 981.7  1342.5 60 63 82
15" January 1054.7 10953  1381.0 61 63 79
an February 987.0 1007.2 1381.2 53 54 74
16" February 974.1 1012.1 1390.5 51 53 72
2™ March 1088.0 1126.3  1509.1 54 56 75
16th March 1171.9 1209.9 1600.2 57 59 79
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Figure 76 Maximum, minimum, average temperatures ( C), ear with husk weight, days to 50%

tasseling, days to 50% silking and days to harvest of 9 planting dates of sweet corn,

dry season 2014
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dry season 2015

80

60

50

40

30 -

20

10

AdmmIammaamnnn

15Nov 1Dec 15Dec 1Jan 15Jan 1Feb 15Feb 1Mar 15Mar 1Apr 15Apr 1May 15May 1Jun

[_1Sun duration of 2014 EESun duration of 2015 e@m==Temp. of 2014 —f=Temp of 2015 am=%RH of 2014 —f=9%RH of 2015

(0]
Figure 78 Average temperature ( C), sun duration (hr.) and relative humidity (%) in the

experiment field of sweet corn, dry season 2014 and 2015
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Table 86 Maximum, minimum and mean temperatures, mean relative humidity (R.H.) and

mean daily evaporation from U.S. Class A pan at Chai Nat Field Crops Research

Center between December and March 2014

Temperature Evaporation
Month R.H. (%)
Maximum Minimum Mean Daily mean Total
November 32.2 23.5 27.9 65.1 4.0 44.5
December 29.0 17.7 23.3 61.3 3.7 114.7
January 29.7 16.8 23.3 59.2 4.0 122.9
February 32.0 21.1 26.5 67.5 3.9 47.0

Table 87 Effects of nitrogen and phosphorus fertilization during recovery from drought stress

213

on ear with husk, ear without husk weight, standard ear weight for sweet corn variety

Chai Nat 2 in the dry season 2014

Treatment Ear with husk weight Ear without husk Standard ear weight
(kg/rai) (kg/rai) (ke/rai)
Water regime
Control 1,982 969 706
Drought 2,119 1,051 738
CV (@)% 28.1 22.0 61.1
Fertilizer application
No fertilizer 896 ¢ 441 b 11c
N fertilizer 2919 b 1,464 a 1,281 b
P fertilizer 1,070 c 529 b 48 ¢
N-P fertilizer 3,319 a 1,605 a 1,547 a
CV (b)% 13.6 15.8 26.1

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

Table 88 Effects of nitrogen and phosphorus fertilization during recovery from drought stress

on ear length, ear width and cob width for sweet corn variety Chai Nat 2 in the dry

season 2014

Treatment

Ear length (cm)

Ear width (cm)

Cob width (cm)

Water regime
Control

Drought

16.5
17.0

a7
4.8

2.8
2.8
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CV (@)% 12.8 18.5 9.1
Fertilizer application

No fertilizer 15.1b 43b 26Db
N fertilizer 18.0 a 4.8 ab 29a
P fertilizer 158 b 4.8 ab 27b
N-P fertilizer 18.0 a 49a 30a
CV (b)% 59 10.8 3.7

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

Table 89 Effects of nitrogen and phosphorus fertilization during recovery from drought stress

on plant height, ear height, total dry weight and LAI at 50% silking stage for sweet

corn variety Chai Nat 2 in the dry season 2014

Treatment Plant height (cm) Ear height (cm) Dry weight (g/mz) LA
Water regime
Control 174.88 79.96 416.45 2.239
Drought 173.99 79.90 416.87 2.107
CV (@)% 4.2 19.7 28.1 18.6
Fertilizer application
No fertilizer 154.10 b 65.03 ¢ 294.84 ¢ 1.715 b
N fertilizer 190.85 a 89.75 a 518.99 a 2.643 a
P fertilizer 163.23 b 7297 b 37756 b 1.934 b
N-P fertilizer 189.55 a 91.97 a 47524 a 2.400 a
CV (b)% 5.8 8.1 14.8 14.5

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

Table 90 Value to Cost ratio (VCR) for fertilizer application during recovery from drought stress

for sweet corn production in the dry season 2014

Treatments Yield (Kg/rai) Increased Net retun Expenditure for VCR
Yield (Kg/rai) (Baht/rai) fertilizer (Baht/rai)
Control
No fertilizer 760 - - - -
P fertilizer 1,008 248 1,488 978 1.5
N fertilizer 2,855 2,095 12,570 544 231
N+P fertilizer 3,305 2,545 15,270 1,522 10.0
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Drought

No fertilizer
P fertilizer
N fertilizer

N+P fertilizer

1,032
1,131
2,982
3,332

99
1,950
2,300

594
11,700
13,800

978
544
1,522

0.6
21.5
9.1

note: price of fresh sweet corn: 6 Baht/kg, price of fertilizers: ammonium sulfate 690 Baht/50 kg, triple superphosphate 1,500

baht/50 kg

Table 91 Maximum, minimum and mean temperatures, mean relative humidity (R.H.) and

Mean daily evaporation from U.S. Class A pan at Chai Nat Field Crops Research

Center between December and March 2015

Temperature Evaporation
Month R.H. (%)
Maximum Minimum Mean Daily mean Total
December 32.2 20.8 25.9 59.0 4.8 28.5
January 30.7 18.3 239 63.3 3.7 262.1
February 34.0 21.7 27.2 61.1 53 143.5
March 36.5 25.2 30.0 62.0 6.3 94.3

Table 92 Effects of nitrogen and phosphorus fertilization during recovery from drought stress

on ear with husk, ear without husk weight and standard ear weight for sweet corn

variety Chai Nat 2 in the dry season 2015

Treatments

Ear with husk weight (kg/rai)

Ear without husk (kg/rai)

Standard ear weight (kg/rai)

Water regime

Control 2,439 1,386 1,315
Drought 2,481 1,405 1,309
CV (a)% 4.1 4.5 6.7
Fertilizer application

No fertilizer 2,274 b 1,315 b 1,203 b
N fertilizer 2,733 a 1,533 a 1,480 a
P fertilizer 2,179 b 1,249 b 1,104 b
N-P fertilizer 2,654 a 1,486 a 1,460 a
CV (b)% 9.6 9.8 13.5

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.
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Table 93 Effects of nitrogen and phosphorus fertilization during recovery from drought stress

on ear length (cm) for sweet corn variety Chai Nat 2 in the dry season 2015

Fertilizer application

Water regime

Mean
Control Drought
No fertilizer 172 b 18.2 17.7
N fertilizer 18.9 a 18.5 18.7
P fertilizer 17.7b 18.5 18.1
N-P fertilizer 18.8 a 18.6 18.7
Mean 18.1 18.4

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

Table 94 Effects of nitrogen and phosphorus fertilization during recovery from drought stress

on ear width and cob width for sweet corn variety Chai Nat 2 in the dry season 2015

Treatments

Ear width (cm)

Cob width (cm)

Water regime

Control 4.6 2.7
Drought 4.5 2.6
CV (a)% 5.7 53
Fertilizer application

No fertilizer 4.5 2.6
N fertilizer 4.6 2.7
P fertilizer 4.6 2.7
N-P fertilizer 4.5 2.6
CV (b)% 2.8 33

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.



Table 95 Effects of nitrogen and phosphorus fertilization during recovery from drought stress

on plant height, ear height, total dry weight and LAl at 50% silking stage for sweet

corn variety Chai Nat 2 in the dry season 2015

Plant height (cm) Ear height Dry weight (g/mz) LA
Treatments
(cm)

Water regime
Control 207.3 76.3 594.4 391
Drought 176.0 74.1 471.5 2.90
CV (@)% 6.3 21.8 10.5 4.9
Fertilizer application
No fertilizer 191.7 89.4 545.8 3.46
N fertilizer 187.9 86.9 516.4 3.35
P fertilizer 188.4 87.5 534.5 3.40
N-P fertilizer 198.7 77.1 535.2 3.40
CV (b)% 6.7 20.4 9.1 9.9

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

Table 96 Effects of nitrogen and phosphorus fertilization during recovery from drought stress

217

on day to 50% tasseling, day to 50% silking and day to harvest for sweet corn variety

Chai Nat 2 in the dry season 2014-2015

Treatments Days to 50% tasseling Days to 50% silking Days to harvest
2014 2015 2014 2015 2014 2015

Water regime

Control 62 56 62 56 86 72
Drought 62 56 62 56 87 72
Fertilizer application

No fertilizer 63 56 66 56 88 72
N fertilizer 61 56 63 56 86 72
P fertilizer 62 56 67 57 88 72
N-P fertilizer 62 56 63 56 85 72
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Table 97 Value to Cost ratio (VCR) for fertilizer application during recovery from drought stress

for sweet corn production in the dry season 2015

Treatments Yield (Kg/rai) Increased Net return Expenditure for VCR
Yield (Kg/rai) (baht/rai) fertilizer (baht/rai)

Control
No fertilizer 2,128 - - - -
P fertilizer 2,108 -20 -120 978 -0.1
N fertilizer 2,807 679 4,074 544 7.5
N+P fertilizer 2,712 584 3,504 1,522 2.0
Drought
No fertilizer 2,420 - - - -
P fertilizer 2,249 -171 -1,026 987 -1.0
N fertilizer 2,659 239 1,434 544 2.6
N+P fertilizer 2,597 177 1,062 1,522 0.7

note: price of fresh sweet corn: 6.0 baht/kg, price of fertilizers: ammonium sulfate 690 baht/50 kg triple superphosphate 1,500

baht/50 kg

Figure 78 No wilting leaves

(score level 0)
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Figure 79 slightly wilting

leaves (score level 1)

Figure 80 mildly wilting leaves

(score level 2)

Figure 81 moderately wilting

leaves (score level 3)
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Ranssudasdl 2.2 nansynuvesmsiasunlasanimgionnadenissruiavestsaiuduzmds
2.2.1 m3Usziunnsszuiavaslsatiuduzvdsluanmlslunnmsalivfsuuuasgiionnea
nan1saiuenulul 2557/2558

wulselulnilusiudrevdsiiony 1-2 Weou Tnsfudevdaiudszees 5 uazsyend 9 Buuans
omsroulageglusziu 1 Tormsfivinaly dluiiugszees 11 uazsinwnsmans 50 Sslanueinns
wazazdunuoinislunn  piudiderdngianiou na. 2557 wagnusnndudedngiteu a.n. 2557 &

aonnasdtun1sanved naidutisifivsunanunnun fudUzndniugssens 5 uanse1nisvedlsa

WNAgR waznun1siialsaunTudnasilubiou m.a. 2557 Sudsndniugssees 5 Lanin1svedlsa

=

wnfianmeeglusedu 3 sesaunlauwiiugszens 11 d@iuiudsseat 9 Lasinunsmans 50 nusgly
seufl 2 Feaenadoatuyiinaiuiy Tasludiadiou ne. 2557 - aa. 2557 Wurisiidauivestuuin
dufimnasnindusanisiiimdewuafiFoanmg liuninsgareldsasanniu mntudedgieu
5.0. 2557 nuhmaialsaluludiiosas uarduiusiuTunasnduiu ndmindutiafiou na. 2558
firluan Usinaidutszanm 45 Sadiuns wudiifudlgndaiusarees 5 wazinunsmans 50 uand
o1svestsalulug Tuseduil 1 druiugszens 9 uazszoes 11 ldwunsiAalsn (Figure 82 uay Figure
83)

Tselugedtiena wulunn  qergvesiiudvsnds Tnswuannlududendaiussyees 5 uay
nunsAnand 50 druiugszses 9 wullosfian Faadou we. 2557 — aa. 2557 wuin Tsalugedtnema

agluszau 1 w38 2 usasnuntugiadou a.a. 2557 WWudull Faaenndeiusieauiidn SudUswa

'
v a 1

918 1-5 oulinnuimuniusslsalugaduinauinnitdudisndiongaaus 6 wheuduld lang

9 Y
v

Ao .. 2557 — 5.0, 2557 UTunumaislsalugadimanuiinduiessdu 3 Tuaufadou na. 2558
Filuiudusvdmiusszes 9 wumsiialsatesiian esnusualuresiuifinaniiosniuas
laifinsunnis Seviligamgiivazautunelunssus dswaliAnlsetiosninluiugdy ludumes
Isawauunsnluglinundnistiatsunegisla (Figure 82 wag Figure 84)

Handniaan Usunanlduiian uaskandanls nuldudivsndaiuginunsenans 50 Inande
vhangafign windu 3,991 nn./ls dauiugszees 5 sxees 9 wazszues 11 Tnandnvnanliunnsdiaiy
Wiy 3,209 3,084 uaz 2,799 nn./ls winudSunaudduimanvedudendaiugssee 9 uas
s¥ee4 11 geflanuviiiu 23.4 uaz 24.0 Wesifudaudifu sesasnfeszens 5 wag inuasamans 50

WU 18.3 waz 18.6 Wasidusaugdisu (Table 98)
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Figure 82 Rainfall, maximum and minimum temperatures (Jan 1, 2014 - Jun 30, 2015) from
Huay Pong Meteorological Station (annual rainfall = 1,381.6 mm)
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Figure 83 Cassava bacterial blight disease severity in Rayong 5, Rayong 9, Rayong 11 and
Kasetsart 50 varieties from 1 month to harvest in 2014/2015
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Figure 84 Cassava brown leaf spot disease severity in Rayong 5, Rayong 9, Rayong 11 and

Kasetsart 50 varieties from 1 month to harvest in 2014/2015

Table 98 Cassava fresh yield, %starch and starch yield of 4 cassava varieties in 2014/2015

Variety Fresh yield (kg/rai) starch (%) Starch yield (kg/rai)
Rayong 5 3209.0 b 18.3 b 592.8
Rayong 9 3084.3 b 234 a 725.1
Rayong 11 2799.8 b 24.0 a 673.8
Kasetsart 50 3991.0 a 18.6 b 740.7

CV (%) 13.06 8.38 18.07

The numbers in a column followed by the same letter were not significantly different at 95% confidence level by LSD

Han1saniiuulul 2558/2559

Ugnifudendsl 2558/2559 wunisiiinansveslsalugadtiina deudeny 3 Wou Juld
ey 12 ey Vinamaifalsauarseduanuguussvedlsaiinnuduiusfuuimanisu Taeded
namnvasuannduludindondsmauluauiafusisy Usinaunisifalsalugadiiniafasnfiugedy
Mntuliinansislsaazanas esnluudgvdaiidulsafindnazsasas sudendazassly
Tmituanlneilufudwendsiiongtioontt 15 Yusziimanlsadesniilufionguinnin 15 fu Hadlusiy
duzvdaiengannndt 15 3u axnuiregludnvesluanilisnmmainlsaagnumnluludminni
Tuvn wegdauhtadounaauiafoungrinsusudsvdsinsadrslufifiumnntusasdaduded

a 2 20’ o 44 a a 901 d’g U o U U 3 [
fUsunanieuin vilinsiaalsalugemhmanuainndu dudvendaiugszees 5 uazinunsmans 50
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v

awnunisifelsalugadiimauniian esniduiudvendsiiunnia wasiinsajuiinandiiug
s¥ee4 9 wazszue 11 mabhinunsdiansvedsalulndiuazuouunsnlug (Fisure 85 uay 86)
\AulAgasfudendsd 2558/2559 Tulfioumwiou 2559 wuiwandntinan Usinaudsluian
wazrandauds ldianuuandeiuluneads  winuidudendoiugizee 5 dnandngegawiniu
4,768.3 Alan3usels drusudzvdsiugszens 11 Medidudutuaznandnulegsiigaindu 23.4

Wosidud way 1,113.2 dtansusals (Table 99)
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Figure 85 Rainfall, maximum and minimum temperatures (Apr 1, 2015 - Feb 29, 2016) from

Huay Pong Meteorological Station (annual rainfall = 1,228.5 mm)

Cassava brown leaf spot disease severity
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Figure 86 Cassava brown leaf spot disease severity in Rayong 5, Rayong 9, Rayong 11 and
Kasetsart 50 varieties from 1 month to harvest in 2015/2016
Table 99 Cassava fresh yield, %starch and starch yield of 4 cassava varieties in 2015/2016

Variety Fresh yield (kg/rai) starch (%) Starch yield (kg/rai)
Rayong 5 4,768.3 19.7 929.3
Rayong 9 4,274.5 22.8 975.8
Rayong 11 4,749.5 23.4 1,113.2
Kasetsart 50 4,288.5 19.1 822.2

CV (%) 12.9 14.0 19.3

Nan15ALHUIUT 2559/2560

Tsalugnimanulusiudusvdmniug dusergamioududuly Tuthadou na. 2559 ds
a.. 2559 lawulsalugediiinna usieidunusausiiou a.a. 2559 Wuduly uaznumniulutiadiou
n.o. 2559 Taenunaidnlsaeglusedu 2 dedhdiiou a.a. 2559 naiAalsalugadihniaanasedly
seifu 1 Tusfudsvdaiussrons 9 uagszees 11 wunisilsalugndiiniaeglusedy 1 TUaudafeu

1 ]

5.A. 2559 winudnludiudendaiugszees 5 Lasinuasenans 50 nunisiinlsreglusedu 2 Waldd

9 Y

o

W 1.A. 2560 WudsudUsnaaiugsrees 5 kagsread 11 Iseaunisiinlsnegsesiu 2 dauiug

o

2804 9 waNunsAEans 50 wunsiinlsmeglusedu 1 (Figure 87 war 88) dvulsalulduazlsauau
wnsnluglinunisiialse Meldmulsaruudluiudzndaiudinunsmans 50 1nd 40 Losidud
Wugszeed 5 WU 30 Wosldus uwasiugszeat 9 wu 10 Wesidud drfuduzndaiugssees 11 lany

Tsaviuwd wazdvegszninanisfiudeyanisialsndn 4 Weou saufadayanands
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Figure 87 Rainfall, maximum and minimum temperatures (Jul 1, 2016 — Feb 25, 2017) from

Huay Pong Meteorological Station (annual rainfall = 1,119.8 mm)
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Figure 88 Cassava brown leaf spot disease severity in Rayong 5, Rayong 9, Rayong 11 and

Kasetsart 50 varieties from 1 month to harvest in 2016/2017

Aanssugesdl 2.3 nansynuannsiasuudasgiioniarenisuan
2.3.1 Y2 TuUgNAaNIsIRSLAUlALATNANERIT

nAUES

fauasl 2557 YNITVINEDIRILA 18 WaERNIBY 2556 B 31 HunAu 2557 WU Fuugnt 29
ngAdntou Gefulgn 30 wnsian dsuautulunissendausd 8-13 Yu (Table  100) Lilosainaniw
piomalugasiinunibu Tneflgungisnanoei 12.2-18.2 ssmueaidoa (Figure 89 uay 90) gaungdl

AVINNT9NVRIN 189 LULAEINUAUAIY 2558 (NAaIRtHd 14 werdnieu 2557 fs 31 funay
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2558) Fanuin Juugn 22 funew way 14 unsiaw fdwauiulunissen 7 uaz 9 fu (Table 104)

~ A o =

MuaRU Lot ndrsiuloungiidnanagi 14.0-20.8 eerugAldyYa Uag 11.5-15.8 a3 LvalTed

9 Y

v
(% a aa o

(Figure 90 uag 91) MUAWU QauMNNAINARDN1TIBNTDIN BeaAARBITU Weiss (1971) aaumngiliin

9 Y

4

N1 20 ssrualaRasefuiunaiiu fuadudinissentesn vlfnssendidreenty anugeiu
yhmsTann 10 Tu faustery 10-60 Tumdssen wuin Fulgn 14 nuatius fetuuan 31 funew fnng
Wsydulafuaugs Andinsugnalutudgn 18 ngadnneu Seiutgnit 30 unsiau Taefinwgesiu
118.6 107.0 1365 uay 124.3 wufiuns (Figure 92) mugsu Sumdnduusie 14.58 1559 13.09
uaz 13.60  n3usediu muddu (Table  101) ddumsiasauAulaludi 2 (2558) wudn Yuugn 13
nuAS Aeiungn 31 Tuen Biegasiu gendniuugn 14 naedneu fefuuan 29 unsiau Tasiade
89.53 111.9 122.1 uaz 137.9 wufuas audwiu (Fisure 93) Sldminduui 6.80 1275 8.38
Wz 7.11 nfusdenu (Table 105) :MNN13ANYITEY 91889 uazAny (2544) wudl n1sUgnaInanasiey
NUAMLS Tn15LaTeAulnneauaul (vegetative growth) gandinisugnatudiasieuunsiay Tugas
Foununriusiafeuiiguisu Judutsfiednsieiqgduladian 1wl 2557 Toumgiiady 25.7-31.0
osrwaldoa uazd 2558 deamniieds 26.7-31.5 esmwaldea aenndesiunaun (2550) finuin

gauniiTgauiaN SRUINTYRI T EZAY 9 BETEnINe 25-30 aafwaLgyd

aQHu

msvasowihlutisngiy 2 U 2557 way 2558 Tneggeuvesd 2557 Fuinisnnassdaus 21
wiwgU 2557 fa 5 gty 2557 wuin Sulgnil 7 nsngiau Seiudgn 5 Aueneu 1uiuiulunis
s8n 7-10 Ju dwdumannasslutiengruvesd 2558 Juugndl 19 nquaneu Aeiuugn 3 Squieu 19
Fuiuluniseen 7 Ju dwfudgn 4 wguniew uag 2 nsngieu Tdwiuiuluniseen 8 Ju (Table
108 wae 112) Juugnilldwauiulumssensmiun nud Tutsfuiisuutuiitunndeudneynuasd
ﬂ‘%mmﬁmuﬁau%’]aqq (Figure 90) ¥lwn1ssenaitneanty Faaenndaadu Langham (2007) 578471
1 uszezsenvesninfilunnadnave fgviliudnngniussdnadluluiu uazvinligamgilufius
Fsdawasionssenvessvilinssenainoonludn maaTyidulnuean Julgnil 21 wweu Geiugn
21 wouaiew §lA1ugs 1529 110.1 uay 1137 wufiuns nud1du (Figure 94) uasdtmiinsiuus
38.55 30.70 uaz 9.76 niusasiu MuSIFU (Table 109) drunsiasapiulnvesn U 2558 Juugnil 17
e feiuugndl 19 wawaiau Nge 110.2 1213 106.0 waz 108.8 Wwufiuns mudsy (Figure
95) wardiuwiinguusis 9.94 14.01 12,31 uay 11.57 nusiosiu suady (Table 113) msdgnatlutas
nanauwsuIListudeuiiguey Sanugaasimdnduuisganiimstgnalutisaeidion

a =

figuieu dusleuiugiey Faaennqesiunaw (2550) laseaudinimaasslgnanludiamasium 20

q

dnay Magiianugeiinitgnaludiaseuuwigy wanainiu nsugnalugiaseuiueiguia
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HAAL NUTN AINNFIVDINANAIDEIIIN F9919981AR1N Aanduuas gaumgll uazguvgiazas
Tuthadeuiiquiguisdamean Afilunanyn vilvinsgnudenisainivlnvesn mssniudevuiadn
wagyilinvzinnisieiyiuln luthanilong 7-15  Yu vagwginnisiaiaivle wazdeienidnng
wsydulaluszegAniinddunnyniduaumuilsiliondulsawin uasiidumeuisdin Julgnil 19
woAdneu 2558 enuaaulasilideyananinuaresiusznoutesnanangyme (Table 114
uaz 115) Wesantefulgndsnaniusndsudisyn (Figure 91)
HANEALALRIAUTENBUYDINANER

nAUES

HaKAnLavotsAUsENoUveNandn U 2557 Julan 14 nuaius alinandngsan 103 nn./ls
(Table 102) usilsiwmnanafiuiudgn 14 furay wandn 96 nn./ls Tudan 15 unsiau wawdn 69 nn./ls
wayiulgn 30 unsiax wawdn 62 nn./ls Iuiuiindesu Judgn 18 Sureu Seudgn 31 Swau Ting
lauansnsfunisadd dndn 1,000 wia Sulgn 15 wnsaw Suugn 14 nuaiug Yuugn 28 nuatus
wazTutgnid funau Suwidn 1,000 winvesngsan 2.97 n¥u usliunnssfuTulgn 18 Sunau fu
Ugn 30 unsAn wagTuugn 30 Funau dvidnwdesiodu Tulgn 15 unsiau sihiudinudadedy
g98n 3.90 n3u wilalwansneiuiudan 18 SuAn 30 unsIAY 14 NUAIWLS war 14 Tuieu (Table
103) S1wnusuiuiesels Juugn 31 fuiau fdwauduiuiesiols gan 45267 dusiels ueilyl
uwans1aiuTudgnla dwan Judan 14 nuatwus Juugn 28 nuatius Tudgn 30 Sunau uwaziudan
15 4n31AY

HaNAnuAzeIRUTENoUTawanan U 2558 Tulgn 31 Twau vlvinandngsan 94 nn./ls (Table
106) Sruauilndadu Yuugn 16 Tunen Swauilndedugean 65 Hndedu tmiin 1,000 win Yulgn
31 fwau fdwidn 1,000 WwanveanaEn 3.18 niu ualiunnsaiuiulgn 16 fuien Judan 27
nuAMLS Tuugn 29 unsiau Judan 14 unsien Juugn 14 wgaIniey Tudgn 13 nuaius Judan
15 $unau uaztuugn 28 woedneu dwiniudasesdiu fulgn 27 qunius edvinudestos
a9an 3.82 n3u wdliunnsnsduiudgn 31 funau uae 16 ura (Table 107) Srwauduiuioasiols
$ulgn 27 nuamiud Tswnuduiuifedels gegn 54,466 dusiels udliumnsnafuiulgn 31 fuaw

QU

HANGALYaIRUTENOUTBINANER U 2557 Tulgn 21 wwigw vilvinandngaan 69 nn./l3 (Table
110) waldunnsnaiuiudgn 6 nquaiau wazduuan 5 dugneu Iwduindenu Tulgn 21 wwey uay
fulgn 6 wuniau fwauiindediugean 37 Hn uslinaldunndrstuiutgn 20 fquieu dndn
1,000 wén Tulgn 21 wwiey fithwiin 1,000 \WwAnUeINasgn 2.87 n3u waliuansaiuiudgn 6
Ay dmndedesy Tulgn 6 neuanA warTulgn 21 denay mﬁﬁ’mﬁmmé‘mﬁ@é’uqqqm 1.45

n3u weildunnsnsiuiudgn 21 wweu Judan 5 fueieu wariulgn 6 dmneu (Table 111) I1uudY
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Auieasels Tugn 21 wweu S9nnusuiuiedsielsadn 51,000 susals uiliunnaainiulgn 21
wwgw JuUan 5 Mugney JuUgn 21 wgwn1au uariuugn 6 nguaAu

HaNGRLaYaIRUTENOUTRINANER U 2558 Tulgn 17 wwew vilvinandngsan 64 nn./ls (Table
114) Swaullnsiedu Julan 17 wwiew Sdwiuilindedugen 48 En wmidn 1,000 wée Judan 17
wiwngy imdn 1,000 wisveangsdn 3.15 n3u usliduananeiuiulgn 4 ngeniau Judgn 3 Sguieu
Tudgn 3 Auereu Tudgn 2 asngian Judgn 20 asngian Tudgn 19 &y waziudgn 4 damnay
5 g ] | Y a o 0 [ 1Y U M ! LY
mnwdasesy 17 wwigw nildminudnsesugen 3.78 n3u uiliuanssiuiudan 4 nguaiay
waziuugn 18 fiquieu (Table 115) Srwudwnuiiedsials Julgn 4 Fawnau Twuduiuielnsls
a9an 58,466 Ausals waildunndneainiudgn 3 dueneu Judan 20 nsngrax waviudgn 19 dmney

AAUSBUEZEN (growing degree day ¥38 GDD)

< ! 1% a a I ' = @ a = ! [

GOD  ilueiAnuiauaraunaennislaTyuladedUgnautanuiies nasen1siauinis
WsaAulnuaskanane vlinsiasuAulalasNananlalanaeiy dennaesiu 11auT (2550 91981
Langham, 2001) 518971431 GDD dnafan15ia3aiiulavedsn Ingdunnannnistnaswusuein1ug

[ s
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Figure 89 Daily Rainfall, maximum and minimum temperatures in 2013 compared with 30 year

baseline averages (1971-2000) (Ubon Ratchathani meteorological station)
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Figure 90 Daily Rainfall, maximum and minimum temperatures in 2014 compared with 30 year

baseline averages (1971-2000) (Ubon Ratchathani meteorological station)
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Figure 91 Daily Rainfall, maximum and minimum temperatures in 2015 compared with 30 year

baseline averages (1971-2000) (Ubon Ratchathani meteorological station)
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Table 100 Days to emergence and days to harvest of sesame at 10 sowing dates in dry season

2014 at Ubon Ratchathani Field Crops Research Center

Sowing date Harvest date Days to emergence Days to harvest

(days after sowing: DAS) (days after emergence)

18 NOV 2013 21 FEB 2014 7 86
29 NOV 2013 12 MAR 2014 10 92
18 DEC 2013 2 APR 2014 9 95
30 DEC 2013 10 APR 2014 11 89
15 JAN 2014 24 APR 2014 13 85
30 JAN 2014 12 MAY 2014 8 96
14 FEB 2014 20 MAY 2014 7 90
28 FEB 2014 26 MAY 2014 5 81
14 MAR 2014 28 MAY 2014 4 70
31 MAR 2014 30 JUN 2014 6 84

Height of sesame after emergence every 10 days in dry season 2014
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Figure 92 Plant height of sesame for 10 planting dates, every 10 days in dry season 2014
at Ubon Ratchathani Field Crops Research Center
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Table 101 Stem dry weight every 10 days of sesame at 10 sowing dates in dry season 2014
at Ubon Ratchathani Field Crops Research Center

Sowing date Stem dry weight (g/plant)

10 DAE 20 DAE 30 DAE 40 DAE 50 DAE 60 DAE
18 NOV 2013 0.02 c 0.22 bc 0.59 ¢ 0.86 e 2.25f 221 ef
29 NOV 2013 0.06 b 0.07 c 0.26 ¢ 0.32 e 1.50 f 1.18 f
18 DEC 2013 0.02 c 0.47 bc 0.19 c 0.30 e 219 f 5.31 de
30 DEC 2013 0.03 c 0.12 c 0.59 ¢ 2.76 de 3.88 ef 7.02 cd
15 JAN 2014 0.03 c 0.43 bc 327b 4.57 cd 473 e 9.87 bc
30 JAN 2014 0.06 b 0.32 bc 1.21c 2.73 de 7.12d 7.37 cd
14 FEB 2014 0.05b 7.02 a 278 b 7.45 ab 8.24 cd 14.58 a
28 FEB 2014 0.07b 0.58 bc 339 b 6.29 bc 12.29 a 15.59 a
14 MAR 2014 0.09 a 1.63 b 414 b 7.88 ab 11.71 ab 13.09 ab
31 MAR 2014 0.05b 1.11 bc 6.49 a 9.85a 9.92 bc 13.60 a

CV (%) 24 63 35 35 20 22

Numbers followed by the same letter was not significantly different at 95% confidence level by DMRT; DAE= days after

emergence

Table 102 Yield, number of pods/plant, 1,000 seed wt., number of harvested plants for 10 sowing

dates of sesame in dry season 2014 Ubon Ratchathani Field Crops Research Center

Sowing date Yield (kg/rai)  No. of pods/plant 1,000 seed weight (g§)  No. of harvested
plants/rai

18 NOV 2013 3.10 ¢ 8¢ 2.30c 25,800 abc

29 NOV 2013 6.40 c 18 bc 2.50 bc 12,266 ¢

18 DEC 2013 18.40 c 32 abc 290 ab 12,667 ¢

30 DEC 2013 25.30 ¢ 32 abc 2.80 ab 23,533 abc

15 JAN 2014 68.70 abc 53 a 297 a 23,200 abc

30 JAN 2014 61.70 abc 40 ab 2.87 ab 15,400 bc

14 FEB 2014 103.00 a 28 abc 297 a 35,867 ab

28 FEB 2014 37.00 bc 31 abc 297 a 31,933 abc

14 MAR 2014 96.30 ab 39 ab 297 a 45,067 a

31 MAR 2014 34.00 bc 30 abc 253 bc 45,267 a
CV (%) 75 45.7 8 43

Numbers followed by the same letter was not significantly different at 95% confidence level by DMRT
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Table 103 Number of branches, seed Wt./plant, number of node axil by effects of sowing dates
on growth and yield of sesame in dry season 2013/2014 Ubon Ratchathani Field

Crops Research Center.

Sowing date Number of Seed Wt./plant Number of
branches/plant (9) nodes/plant
18 NOV 2013 1.20d 0.58d 590 b
29 NOV 2013 3.20 bc 1.03 cd 6.30 b
18 DEC 2013 490 a 2.81 ab 15.80 a
30 DEC 2013 4.10 ab 2.24 bc 11.80 ab
15 JAN 2014 210 cd 3.90 a 13.30 a
30 JAN 2014 2.90 bc 2.78 ab 15.00 a
14 FEB 2014 1.80 cd 3.08 ab 15.00 a
28 FEB 2014 1.90 cd 2.32 bc 14.70 a
14 MAR 2014 2.30 cd 2.87 ab 15.40 a
31 MAR 2014 2.00 cd 0.78 d 15.40 a
CV (%) 30 32 29

Numbers followed by the same letter was not significantly different at 95% confidence level by DMRT

Table 104 Days to emergence and days to harvest of sesame at 10 sowing dates in dry season

2015 at Ubon Ratchathani Field Crops Research Center

Sowing date Harvest date Days to emergence Days to harvest

(days after sowing: DAS) (days after emergence)

14 NOV 2014 9 FEB 2015 a4 81
28 NOV 2014 2 MAR 2015 3 87
15 DEC 2014 16 MAR 2015 7 80
30 DEC 2014 3 APR 2015 6 84
14 JAN 2015 21 APR 2015 9 85
29 JAN 2015 1 MAY 2015 6 81
13 FEB 2015 14 MAY 2015 4 83
27 FEB 2015 27 MAY 2015 4 82
16 MAR 2015 12 JUN 2015 4 84
31 MAR 2015 30 JUN 2015 6 85
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Height of sesame after emergence every 10 days in dry season 2015
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Figure 93 Plant height of sesame for 10 planting dates, every 10 days in dry season 2015
at Ubon Ratchathani Field Crops Research Center

Table 105 Stem dry weight every 10 days of sesame for 10 sowing dates in dry season 2015
at Ubon Ratchathani Field Crops Research Center

Sowing dates Stem dry weight (g/plant)
10 DAE 20 DAE 30 DAE 40 DAE 50 DAE 60 DAE

14 NOV 2014 0.04 a 0.62 a 1.21b 339b 2.49d 4.60 cd
28 NOV 2014 0.16 a 0.14b 0.28 b 1.05d 1.84d 2.54d
15 DEC 2014 0.02 a 0.11b 032b 1.51 cd 1.98d 2.75d
30 DEC 2014 0.02 a 0.11b 0.48 b 1.29 cd 3.24 cd 3.19d
14 JAN 2015 0.03 a 0.11b 090 b 1.30 cd 4.40 c 4.40 cd
29 JAN 2015 0.20 a 021 b 1.24 b 1.99 bcd 341 cd 512 cd
13 FEB 2015 0.04 a 0.29 b 1.22 b 2.42 bcd 3.35cd 6.80 bc
27 FEB 2015 0.09 a 0.65 a 1.85b 2.26 bcd 7.04 b 12.75 a
16 MAR 2015 0.05 a 0.22b 541 a 6.06 a 9.94 a 8.38 b
31 MAR 2015 0.08 a 0.52 a 2.08 b 2.55 bc 6.70 b 7.11 bc

CV (%) 131.5 34.7 69.9 31.5 21.9 25.5

Numbers followed by the same letter was not significantly different at 95% confidence level by DMRT; DAE= days after

emergence
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Table 106 Yield, number of pods/plant, 1,000 seed wt., number of harvested plants for 10 sowing

dates of sesame in dry season 2015 Ubon Ratchathani Field Crops Research Center

Sowing date Yield (kg/rai) No. of pods/plant 1,000 seed weight No. of harvested
(9) plants/rai
14 NOV 2014 27.57 bc 16 ¢ 2.60 ab 35,333 bc
28 NOV 2014 16.49 bc 16 ¢ 2.50 ab 19,533 d
15 DEC 2014 799 c 21 c 252 ab 18,600 d
30 DEC 2014 12.02 c 17 ¢ 1.81b 18,133 d
14 JAN 2015 15.20 bc 26 bc 2.81 ab 20,466 d
29 JAN 2015 13.28 ¢ 19 ¢ 287 a 19,800 d
13 FEB 2015 39.47 bc 29 bc 2.56 ab 39,466 bc
27 FEB 2015 48.33 b 42 b 3.06 a 54,466 a
16 MAR 2015 40.00 bc 65 a 3.09 a 30,733 cd
31 MAR 2015 94.00 a 41 b 3.18 a 45,733 ab
CV (%) 56.3 30.5 19.7 24.2

Numbers followed by the same letter was not significantly different at 95% confidence level by DMRT

Table 107 Number of branches, seed wt, number of nodes/plant for 10 sowing dates on growth

and yield of sesame in dry season 2015 Ubon Ratchathani Field Crops Research

Center
Sowing date Number of Seed Wt./plant Number of
branches/plant (9) nodes/plant
14 NOV 2014 1.80 bc 0.89 b 10.03 b
28 NOV 2014 1.80 bc 0.84 b 12.80 b
15 DEC 2014 1.63 bc 0.47 Db 10.17 b
30 DEC 2014 1.23 ¢ 0.52 Db 11.07 b
14 JAN 2015 1.63 bc 1.06 b 1253 b
29 JAN 2015 1.60 bc 1.07b 11.07 b
13 FEB 2015 257b 1.60 b 1293 b
27 FEB 2015 2.20 bc 2.82a 18.67 a
16 MAR 2015 4.07 a 3.69a 20.33 a
31 MAR 2015 2.12 bc 381 a 20.67 a
CV (%) 24.7 35.2 21.7

Numbers followed by the same letter was not significantly different at 95% confidence level by DMRT
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Table 108 Days to emergence and days to harvest of sesame at 10 sowing dates in rainy

Sowing date

Harvest date Days to emergence

(days after sowing: DAS)

Days to harvest

(days after emergence)

21 APR 2014 9 JUL 2014 a4 80
6 MAY 2014 17 JUL 2014 6 72
21 MAY 2014 5 AUG 2014 6 76
5JUN 2014 24 AUG 2014 a4 80
20 JUN 2014 6 SEP 2014 5 78
7 JUL 2014 15 NOV 2014 5 70
22 JUL 2014 6 OCT 2014 8 76
6 AUG 2014 13 OCT 2014 7 68
21 AUG 2014 6 NOV 2014 10 76
5 SEP 2014 14 NOV 2014 10 70
Height of sesame after emergence every 10 days in rainy season 2014
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Figure 94 Plant height of sesame for 10 planting dates, every 10 days in rainy season 2014
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Table 109 Stem dry weight every 10 days of sesame for 10 sowing dates in rainy season 2014
at Ubon Ratchathani Field Crops Research Center

Sowing date Stem dry weight (g/plant)
10 DAE 20 DAE 30 DAE 40 DAE 50 DAE 60 DAE
21 APR 2014 0.23 a 1.57b 7.15b 9.37 b 19.26 ab 38.55 a
6 MAY 2014 0.21 a 3.11a 11.81 a 12.13 a 24.33 a 30.70 a
21 MAY 2014 0.10 bc 0.78 c 1.33 ¢C 6.36 C 9.92 bc 9.76 b
5 JUN 2014 0.04 c 0.38 cd 1.38 ¢ 3.46 de 4.50 c 1.98 b
20 JUN 2014 0.05c 0.38 cd 1.82 ¢ 5.19 cd 3.59 ¢ 298 b
7 JUL 2014 0.08 bc 0.38 cd 1.86 c 221 e 2.68 C 3.17b
22 JUL 2014 0.05c 0.23d 1.07 ¢ 3.26 de 2.78 ¢ 498 b
6 AUG 2014 0.07 bc 0.50 cd 1.70 ¢ 3.16 de 4.48 c 4.25b
21 AUG 2014 0.06 c 0.67 cd 2.54 c 3.88 cde 4.66 c 6.65 b
5 SEP 2014 0.13 b 0.51 cd 1.87 ¢ 3.15 de 4.11 c 5.68 b

CV (%) 37 30 25 27 83 86

Numbers followed by the same letter was not significantly different at 95% confidence level by DMRT; DAE= days after

emergence

Table 110 Yield, number of pods/plant, 1,000 seed wt., number of harvested plants/rai for 10

sowing dates of sesame in rainy season 2014 Ubon Ratchathani Field Crops Research

Center
Sowing date Yield (kg/rai)  No. of pods/plant 1,000 seed weight (g) No. of harvested
plants/rai
21 APR 2014 68.70 a 37 a 2.87 a 51,000 a
6 MAY 2014 67.00 a 37 a 2.80 ab 34,467 abc
21 MAY 2014 20.30 cd 14 b 229d 35,533 abc
5JUN 2014 5.70d 18 b 2.15de 14,400 de
20 JUN 2014 4.00d 26 ab 2.08 e 19,533 cde
7 JUL 2014 7.00d 14 b 2.11 de 50,667 a
22 JUL 2014 10.30 d 19b 2.20 de 21,733 cde
6 AUG 2014 12.30 cd 20b 2.28d 7,000 e
21 AUG 2014 34.00 bc 22 b 247 c 29,200 bcd
5 SEP 2014 54.00 ab 15b 2.63 bc 41,000 ab
CV (%) 44 34 q 33

Numbers followed by the same letter was not significantly different at 95% confidence level by DMRT
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Table 111 Number of branches, seed wt, number of nodes/plant for 10 sowing dates on
growth and yield of sesame in rainy season 2014 Ubon Ratchathani Field Crops

Research Center

Sowing date Number of Seed Wt./plant Number of
branches/plant (9) nodes/plant

21 APR 2014 2.40 ab 1.36 ab 18.30 a
6 MAY 2014 3.10 a 1.45 a 16.30 ab
21 MAY 2014 1.60 bc 0.68 bcd 6.60 ef

5 JUN 2014 2.70 ab 0.15d 520 f
20 JUN 2014 2.20 abc 0.31 cd 10.30 cde
7 JUL 2014 2.10 abc 0.38 cd 7.80 def
22 JUL 2014 2.10 abc 0.73 bcd 10.80 cde
6 AUG 2014 1.10 ¢ 0.88 abc 13.50 abc
21 AUG 2014 1.80 bc 1.45 a 12.50 bcd
5 SEP 2014 1.10 ¢ 1.26 ab 10.70 cde

CV (%) 29 42 24

Numbers followed by the same letter was not significantly different at 95% confidence level by DMRT

Table 112 Days to emergence and days to harvest of sesame at 10 sowing dates in rainy

season 2015 at Ubon Ratchathani Field Crops Research Center

Sowing date Harvest date Days to emergence Days to harvest

(days after sowing: DAS) (days after emergence)

17 APR 2015 16 JUL 2015 5 90
4 MAY 2015 23 JUL 2015 8 80
19 MAY 2015 missing 7 missing
3 JUN 2015 13 AUG 2015 7 71
18 JUN 2015 16 SEP 2015 5 90
2 JUL 2015 25 SEP 2015 8 85
20 JUL 2015 5 OCT 2015 4 77
4 AUG 2015 20 OCT 2015 5 77
19 AUG 2015 28 OCT 2015 5 70
3 SEP 2015 18 NOV 215 4 76
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Figure 95 Plant height of sesame for 10 planting dates, every 10 days in rainy season 2015
at Ubon Ratchathani Field Crops Research Center
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Table 113 Stem dry weight every 10 days of sesame at 10 sowing dates in rainy season 2015

at Ubon Ratchathani Field Crops Research Center

Sowing date

Stem dry weight (g/plant)

10 DAE 20 DAE 30 DAE 40 DAE 50 DAE 60 DAE

17 APR 2015 0.06 d 0.29 cde 1.18d 3.46 cd 7.36 bc 9.94 bc
4 MAY 2015 0.10 ab 0.85a 2.37 bc 4.85 abc 797b 14.01 a
19 MAY 2015 0.08 bc 059 b 269b 6.23 a 16.35a 12.31 ab
3 JUN 2015 0.08 c 0.42 bcd 4.60 a 5.62 ab 7.11 bcd 11.57 ab
18 JUN 2015 0.02 e 0.34 cde 1.70 cd 2.69d 591 b-e 4.24 d
2 JUL 2015 0.11a 0.15e 281b 4.00 bcd 5.18 cde 9.68 bc
20 JUL 2015 0.08 ¢ 0.19 de 1.34d 4.04 bcd 4.27 e 5.64 d
4 AUG 2015 0.05d 0.21 de 270b 3.81bcd 4.69 de 529d
19 AUG 2015 0.08 ¢ 0.20 a 2.24 bc 4.95 abc 7.62 bc 7.43 cd
3 SEP 2015 0.06 d 0.47 bc 2.30 bc 3.61 cd 391e 3.87d

CV (%) 15.4 26.9 16.1 23.6 19.4 22.8

Numbers followed by the same letter was not significantly different at 95% confidence level by DMRT; DAE= days after

emergence

Table 114 Yield, number of pods/plant, 1,000 seed wt., number of harvested plants for 10 sowing

dates of sesame in rainy season 2015 Ubon Ratchathani Field Crops Research Center

Sowing date

Yield (kg/rai)

No. of pods/plant

1,000 seed weight (g)

No. of harvested

plants/rai

17 APR 2015 64.33 a 48 a 315a 29,133 bc
4 MAY 2015 2853 b 31b 2.69 ab 17,933 bc
19 MAY 2015 Missing Missing Missing Missing

3 JUN 2015 9.60 b 15 cd 292 ab 18,333 bc
18 JUN 2015 242 b 27 bc 1.88b 14,066 c
2 JUL 2015 16.67 b 24 bcd 251 ab 24,666 bc
20 JUL 2015 733 b 16 cd 241 ab 35,200 abc
4 AUG 2015 11.00 b 14 cd 2.38 ab 58,466 a
19 AUG 2015 14.67 b 11d 239 ab 34,066 abc
3 SEP 2015 18.00 b 13 cd 2.63 ab 42,866 ab

CV (%) 76.3 34.8 22.0 44.2

Numbers followed by the same letter was not significantly different at 95% confidence level by DMRT
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Table 115 Number of branches, seed wt, number of nodes/plant for 10 sowing dates on growth

and yield of sesame in rainy season 2015 Ubon Ratchathani Field Crops Research

Center
Sowing date Number of Seed Wt./plant Number of
branches/plant () nodes/plant

17 APR 2015 310 a 378 a 1743 a
4 MAY 2015 250 a 2.24 ab 14.40 b
19 MAY 2015 Missing Missing Missing
3 JUN 2015 1.01 bcd 0.66 bc 9.73 c
18 JUN 2015 1.56 b 2.13 abc 14.87 b
2 JUL 2015 143 b 0.55 bc 1490 b
20 JUL 2015 1.23 bc 0.37c 1137 ¢
4 AUG 2015 0.57 cd 0.48 bc 10.67 c
19 AUG 2015 0.37d 0.46 bc 9.43 c
3 SEP 2015 0.33d 0.52 bc 11.63 ¢

CV (%) 32.6 75.4 10.9

Numbers followed by the same letter was not significantly different at 95% confidence level by DMRT
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Figure 96 GDD (°C) of different growth stages of sesame for 10 sowing dates in dry season 2014
Ubon Ratchathani Field Crops Research Center
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Figure 98 GDD (°C) of different growth stages of sesame for 10 sowing dates in rainy season 2014
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GDD of sesame growth stages in rainy season 2015
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Figure 99 GDD (°C) of different growth stages of sesame for 10 sowing dates in rainy season
2015
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ANANYBILEATUE INN1snaaes 2 U linanisnaaedldluiiamadediu wud vdinan
dy < 2/ 1 ! o/ Y o ! & av oy !
AuTuveuan Wegseningdevar 4-5 udihlunageuanusen wuil wanlaainnisugnluys
NA1SUANTINANNNAIUS AeilAntenasiian Aefesay 79-94 drunsugnlutisludianeuiiuiay
wandildfinnusensn fie Seeaz 32-55 uaz 41-69 lnefwdnangs Sevay 37-56 way 23-62 Tl 2557
ey 2558 AUa1RU wanadfimsindivenudn AnuaNyIaivewdn Fagaindesavvesuiniseiilaain
NaNAATIIvLA WuI1 NsUgniutUaedeunnsandnanivauezliuinauysaliiniign fe Souas
92-94 waz 92-95 Tl 2557 uaz 2558 muaiu drunsugniudunannfeusunay liudaauysal

= v

tioeiign Ao Yovay 70-71 (Table 118)

AuTeuaral TuUgniunanaieungaInieu 2556 uay 2557 danudeuaranainsyezUgn
faseniniu 34.2 way 45.2 ssrwalled anuseuaradlussezioniteannan 186.8 uag 271.7 M
waldea anufeuazanluszezeenaeniaiuiiedlu 2765 uay 303.5 ssmwaldea AmnuFeuavansI
Faudugniafuieaniniu 4975 way 5813 esewailiva daululgndamedeungadnieu 2556
wag 2557 danufeuavaulusrerugniisien 23.6 wag 42.1 ssmiwaldea anuiouavaulusyeziania
onAen WAy 1526 wag 229.7 esmwaliva mnudeuarasluszazeenaeniufiuiion 3529 uaz
260.8 ssmuaiTua TmAuFouarauRuUgndufuifier 529.1 uay 6153 sarmuwailua 2556 uay
2557

Tulgnidrnanaieusuiau 2556 uag 2557 dauseuazailusyezUgniaeniiniu 26.3 uag
31.0 asmgalliya AnuTeuavanluszuzsaniveannan 140.3 uay 188.1 asrnwaliua AUTaUAzAY
Tusveveenmondafuiieodly 4420 way 2220 esmuwadoa TuaTwieuavausausiUgndufuiie:
WU 608.6 war 655.1 asmuealtiua Juugndisumeineutuiau 2556 way 2557 fanuseuazaily
srvlanieeniiniu 12,5 uay 45.1 asrwaldea anuiouavaulusvezioniseanaen wiiu 183.1
uaz 2335 esrniwailea mnufeuavauluszoreenaendufuifien Wiy 4862 way 2950 e
wadua duaudpuavauTIusrerUgniafuife 682.2 uas 784.9 ssriwaLdoa

Tulgnisnanafieuunsiey danuieuavauluszezgnivienuindu 116 wag 27.1 o9

WwalRea ANUSaudzanluszezIenNieeanaan WINAU 173.4 kay 233.5 asAlgated Ausauazaully
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srpvopnaaniafiuifisn wihtu 599.1 uay 329.3 esruaiea diunufeuarauTiukausisszgni
Auifien Wiy 784.1 wagd 864.8 asmiailes Tul 2557 wagl 2558 mudiu SulgnirsUaeidiou
unsay InnuseuaranluszesUgniaenviiiu 22.2 uay 38.6 ssmwalliua Auiouavaulusves
senfiseanaen WU 249.9 Waz2959 esriwailva anufeuarauluszezoenaeniafiuiien Wiy
645.8 WAy 386.8 oA YALTYA ﬁaumm%auasammﬁaLLﬁizazUQﬂﬁuﬁuﬁ'm Wiy 917.9 uay
903.5 parwwaldua 1wl 2557 uagl 2558 auaau

Tulgniisnaaseununius dauseuaraulussezUgniiseniniu 265 uar 36.3 091
waldea AuTeuaranluszyzsaniteanaon windu 258.5 uay 353.1 aarwalliva AuTouazayly
szpvopnaaniafiuifisn Wity 650.8 uay 424.2 esmuwaifea diunufeuarauTiukausissazgni
AuLien WU 935.8 way 1,011.3 ssruwaided 1wl 2557 wayd 2558 mudisu Tulgndrsuangineu
nuaius danuseuavauluszezgnissenuiniu 44.0 uag 50.9 esmwaldea Anusouavauluszey
senfiseenmen Wiy 311.1 uay 355.3 esrisaidsa arwdouavasluszevesnnoniafuien iy
4956 woy 4257 pamueala duenufousrauTIRausrssUgndafuien 8507 way 1,0303
asmalfea Tul 2557 uagl 2558 Mmua1du

Tulgntisnanaseuiunay  danufeuavalussevgniwenindu 345 uaz 47.3 )
waya AnuSouavanluszyzsoniaeaneenyiniu 265.1 uag 393.7 sarwaded AuTeuavauly
syuzoonABNAuAUABIINAY 565.4 way 492.9 esrmivailya dauﬂ’;’m%’auazamwé\y’ﬂLwi'izazﬂgﬂﬁq
AuReiniu 865.0 way 1,150.4 ssrwaidoa Tudl 2557 uagd 2558 mudisu Tulgndrsuangineu
fluey danudeuaradluszezugnisenviiiv 39.1 uay 48.1 ssrwaiBea AuTeuazauluszuzsen
fevenaeninfy 252.3 uay 422.3 ssmwailea mnufeuazailuszzeanaeniuiuifsaminiu 590.8
uay 5162 eswnwadea duamudouavauTuRRszerUgniafufsuity 8822 uay 1,053.7
pernaea Tud 2557 wagdl 2558 mua1diu (Table 119)

aaru U 2557-2558 (Ugnnlugianeumwigy dansudona)

runuiuiiven Sriunuduiieanasn 50 % wazaeuien S1wwiunisentunlas luwanmaiu
Tuusdazaialgn Ao egsening 3-5 Ju leelianusenlunUasgeds Jeway 80-90 uariiduiuiuiiesn

P | 2 & o & Y] & ° o A A v
AN 398ag 50 GU’NUQﬂELULW@uWﬂ@ﬂqﬂﬂJf\]gaaﬂﬂaﬂLi'ﬂmijﬂ AD 30-33 U VIUU @ TNTULNDUDU ) QSELGU

'
a1

watunsesnaen 35-42 M waztiafoumwiey sxilongnisiuiieIunuiign As 85-90 U Yz
Ugnauaziiuiiiendl 75-87 Tu (Table 120)

N15LSAULe (A9 N1sUgNTNAseULMEUIUaEIaUNgEA1AY (2 HQuIew) 19

fnsisaAvlnd Tnefieugeiiszey 70 Ju egseming 101.7-158.2 . Tud 2557 uas 116-144 @

1ud 2558 (Figure 102 uag 103)
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HanAnuAreIdUsENaUNanan Yrsgnlunatufsuwgudwuiounguniay dumidn 1,000

< A

AR gafign Ao 2.92-3.01 N3N uay 2.71-2.87 3 Tud 2557 uaz 2558 mud1au Snnuaaseilnues

nnylgnindifesiu Ao 43-55 wan nsugnlugasnaafeuume agladnnuiindesy wasnandngs

q

) =

ignfi 50 uae 60 Hn wandn 34.2-43.4 waz 91-96 Alansusiols Tud 2557 war 2558 auddu @
WouliguiguianIngian wun1sseutavedlsalugian wastdilulas vhlvisueng  Handndwinuin
(Table 121)

AMNNYBAWAATUE 91nNTMnaesia 2 U Tinanisnaasdluluiiamiadeaiu wuin wdeenan

Arutuvesndn Wegsewrinadesas 4-5 wdahlunaaeuninusen wut wisfildannsugnlugas
denanfefugnoy axilnnaeengaiian Aedosay 88-91 daunsugnlutiafoumeuianguniay
wiedilddanusend Sevaz 12-32 uay 14.8-27.3 Tnefliudnangs Seuaz 67-85 uaz 65.8-71.8 Tud
2557 wag 2558 AudRU wansidimsindwan mnuauysaiveaNdndegainievazvoaudais s
Mnuandntiaun wuih yndsgniwdnauysallndiAsiu Ao feuay 81-96 uax 84-88 Tutl 2557
uaz 2558 Audu snciunmstgnlursnanafiounguniay axldsdeauysaifostign fe Sevas 71
way 73 Tud 2557 uag 2558 muaau (Table 122)

Ausauaray Juugndrnaassuiwey Ianuseuaradluszevuaniaenyiniu 49.5 uay
58.8 Anueuarauluszuzoniteanaen Wiy 447.7 uar 498.1 ssmwalliua Anuseuarauluszey
ponmeniufiuifiedlu 581.1 uag 601.0 asmwadea anufeuazauTiuiuuiszazUgniafiuieuiiiy
1,078.3 way 1,113.2 sedwawod WU 2557 wazll 2558 auainu daui’uﬂqﬂﬁ 1 weun1AN UMY
Jouazanluszevdaniesen 43.6 waz 532 ssmwaldva Auseuazaulussevseaniveannen 413.8
uaz 4619 earniwaiea mufeuaravlusvezoonaeniufuifes Wiy 512.8 uay 506.8 09
waidea HumnSouavautuiugniafuien 9702 way 932.1 esmiwauia Tl 2556 wasd 2557
AEAY

Tulgntinanuseunguniay IanuseuazadluszezUagniaenvindu 54.8 uay 524 090
waldea Aueuarauluszezsaniiteanaan windu 384.1 uay 443.0 aarwaldiva AuTouazayly
sepzoanaendufiuifiol wihfu 502.8 uas 4516 esmuwadea MumNSouAvaRuiUgnTafufen
Wity 941.7 uar 922.8 asrnwaidea Ul 2556 wagl 2557 audau Juugnidiauangiieunguniny
2 figuiew) TenuSeuazanluszevgnieeniindu 525 wag 52.1 ssmwaldea Auseuazaly
syuzaendiananaen Wiy 399.9 uar 4485 esmiwaiiva AnmFouazaluszevesnmendiuifen
Wity 414.9 uay 414.8 2 LaATYd mmam%fauazamﬁguwiﬂqﬂﬁaLﬁULﬁ'm 870.3 way 890.0 DA
wadea Tl 2556 wazl 2557 Auaiy

Tulgniisnanaseuiquisy danuieuavaulusvozUgnivenyiiu 44.7 war 524 o

Wwated ANUsauavanluszazianidennman WINNU 389.9 way 451.6 peAwaldyd AnuSauarally
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sspzoanaendufiuifiol Wity 4663 uas 4579 esmuwadea umLSouAvaLiuiUgniafuien
Wiy 900.9 uard 940.8 asrwadua Tl 2557 uall 2558 audnu Tulandrsanebeuiiguisy
(1 nsngnew) danuieuavanlusvezlgnivienuiniu 43.8 uay 59.3 asrwaldea ANuTeuazaly
szevseniseenaen WU 4245 way 336.8 esnwala Aufeuarauluszeresnaeniuiuiien
WU 356.2 uay 5151.SUMﬂawu%auazauéﬁuﬁﬂqﬂﬁuﬁmnﬁaaLﬁﬂﬁﬂ 825.5 uay 885.5 A LYALTYA
Tt 2557 wagdl 2558 muadiu

Tulgnisnanausieunsngay danufeuavayluszezugniseniniu 39.1 uay 42.6 AUTOU
avawluszozeeniiveanaen Wiy 355.1 uay 391.3 ssrmwailva anufouavauluszeveanaeniaiu
Aea wihify 457.3 uay 4214 TuAnufouarausuiUgniaiufen Wiy 8525 way 833.8 e
waldea Tl 2557 uagl 2558 audwiu TulgnisUaneiieunsngiay (4 dwney) dauseuazanly
szezUgniissenyiniu 37.8 uay 44.1 ssrnwala Anuieuavauluszevseniaeeanaen Wity 397.2
uay 394.4 esrwalea mnudeuazanluszoreenaeniaufuifien WAy 3982 uay 428.1 e
wala TuAnufeuarauduiUgniafuifien Wiy 8333 uay 844.2 ssewwaldea Tutd 2557 uasd
2558 ANLEIAL

Tulgnisnanuseudanay  danudeuavaslusvezgnisenuiiu 468 waz 51.5 o
waldea Anufouavaluszezieniveaneenwiniu 365.7 war 377.4 asrnwailea AuSouavayly
szavoonaeniufuifisariniu 4261 way 429.6 srwalioa awAudpuavauRuUgndfiuien
Wiy 838.8 wag 833.7 asrwadea Tul 2557 warl 2558 auaau Tulgnyisamedsudenay (1
fugnew) danudeuaranluszezugnisenviiiu 39.9 uag 55.4 ssmwaldvs AuTeuavaulusey
senfiseenaenviAy 3613 way 404.4 ewnwailea AnuouazatluszevesnmendafufInty
409.7 way 444.1 psrnwwaliva TmANLYeuArauRUgNGufuREiiy 810.9 WAy 8402 paen
waldea Tl 2557 uard 2558 anuandu (Table 123)

MNHANITNAABI 2 T nudh NMsnnasagguds PrsUaeidiouunan fenatadeununiius
Ienandnuazidniinunmanian e fudawisauysal finnusengs (85-88%) wazarmudausigedian
uazfinmsinvoaudam 2-10% vaiiinsgnluiiafeuiiuiauaziinsindiveawdn (23-56%) dw
msugnaluieusuney o1nAreudtsnudu (Figure 89, 90 uay 91) Fusdn uavsandns ns
NARDInAHY WU N1TUNTIRURRUAWAN-AURBUAUENEY Wsnay wiikandnlias (5-30 nn./ls)
wianliaauaen (89-91% 1wl 2557 uaz 70-88% 1wl 2558) wazAuudusas wazlinsindives
WEnn (5-23%) drutasiulgniilinandngs Ae Frsnanafouiwiou feuiieunquainy (91-96 nn./
19) Sdamsauysalusiuaninisings drunisugnludiadeudiguisuiisnsngiau wuitendulse

IIUIULIN
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Table 116 Days to emergence, emergence percentage, days to 50% flowering, and days to

harvest of sesame at 10 planting dates (Ubon Ratchathani Field Crops Center, dry

season 2014-2015)

Days to Emergence Days to 50% Days to harvest
Planting Date
emergence percentage flowering

2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
18 Nov 2013 14 Nov 2014 4 5 89 80 40 35 90 80
29 Nov 2013 28 Nov 2014 4 4 90 80 a5 35 95 85
13 Dec 2013 16 Dec 2014 4 5 90 85 54 35 95 79
27 Dec 2013 5 Dec 2015 4 5 80 85 50 40 91 83
15 Jan 2014 15 Jan 2015 4 5 80 90 40 38 88 85
30 Jan 2014 30 Jan 2015 4 5 85 90 40 35 88 76
14 Feb 2014 17 Feb 2015 4 4 85 90 40 32 85 77
28 Feb 2014 2 Feb 2015 4 4 85 90 40 30 72 76
14 Mar 2014 13 Mar 2015 3 4 90 90 32 35 71 78
31 Mar 2014 2 Apr 2015 3 4 90 90 34 35 71 79

Table 117 Yield and yield component of sesame at 10 planting dates (Ubon Ratchathani
Field Crops Center, dry season 2014-2015)

Planting Date 1,000 seed wt. (g) No. of No. of Yield (kg/rai)
seeds/pod pods/plant
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
18 Nov 2013 14 Nov 2014 2.48 d 2.38 48 a-d 54 19 de 22 14 bc 8
29 Nov 2013 28 Nov 2014 2.43 de 2.35 52 abc a4 20 cde 15 15 bc 6
13 Dec 2013 16 Dec 2014 222 e 2.37 42 cd a7 15e 12 3 c 6
27 Dec 2013 5 Dec 2015 257 cd 2.37 38 d 44 17 e 17 3c 14
15 Jan 2014 15 Jan 2015 255 cd 2.52 46 bcd a7 23 cde 18 10 ¢ 12
30 Jan 2014 30 Jan 2015 294 a 2.53 48 a-d 48 35 ab 21 36 ab 14
14 Feb 2014 17 Feb 2015 295 a 2.61 56 ab 51 44 3 31 48 a 58
28 Feb 2014 2 Feb 2015 2.72 bc 2.86 46 bcd 49 28 bcd 40 19 bc 50
14 Mar 2014 13 Mar 2015 2.75 bc 2.74 48 bcd ar 30 bc 39 18 bc 34
31 Mar 2014 2 Apr 2015 2.88 ab 2.88 44 cd 48 30 bc 33 17 bc 54
v a4.7 - 11.6 - 21.4 - 70.4 -

Means in the same column followed by common letter are not significantly different at 5% level by DMRT
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Table 118 Sesame seed quality at 10 planting dates (Ubon Ratchathani Field Crops Research
Center, dry season 2014-2015)

Seed moisture  Germination Fresh seed Good seed
Planting Date
content (%) (%) (%) (%)

2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
18 Nov 2013 14 Nov 2014 39 ab 45 T70bc 73de 18ab 1lab 85 bcd 84
29 Nov 2013 28 Nov 2014 4.2 a 50 68bc T0e 22 ¢ 3¢ 90 ad 90
13 Dec 2013 16 Dec 2014 4.1a 47 8lab 79cd 13ab 10ab 7le 70
27 Dec 2013 5 Dec 2015 4.0 ab 46 T78ab 9la 15ab 2ab 81d 81
15 Jan 2014 15 Jan 2015 39 ab 48 T78ab 90a 13ab  dab  85bcd 85
30 Jan 2014 30 Jan 2015 37b 47 85ab 88ab 10ab 3ab 94 ab 95
14 Feb 2014 17 Feb 2015 37b 4.6 9 a 92a 43 2a 96 a 96
28 Feb 2014 2 Feb 2015 38b 49 T72bc 82bc 19b 14b 92 abc 92
14 Mar 2014 13 Mar 2015 37b 3.8 55c¢  69e 37c 23 ¢ 92 abc 92
31 Mar 2014 2 Apr 2015 37b a7 32d a1 f 56 d 42 d 83 cd 83
CV% 4.5 - 13.9 4.5 13.9 17.2 5.8 -

Means in the same column followed by common letter are not significantly different at 5% level by DMRT

Table 119 Growing degree days at 10 planting dates of sesame (Ubon Ratchathani Field Crops
Research Center, dry season 2014-2015)

planting- emergence - planting -
Planting Date flowering -harvest
emergence flowering harvest

2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
18 Nov 2013 14 Nov 2014 342 452 1868 271.7 276.5 303.5 4975 581.3
29 Nov 2013 28 Nov 2014 236 421 1526 229.7 352.9 260.8  529.1 615.3
13 Dec 2013 16 Dec 2014 263 310 1403 188.1 442.0 222.0  608.6 655.1
27 Dec 2013 5 Dec 2015 125 451 1835 2335 486.2 295.0 6822 784.9
15 Jan 2014 15 Jan 2015 11.6 271 1734 2335 599.1 329.3  784.1 864.8
30 Jan 2014 30 Jan 2015 222 386 2499 2959 645.8 386.8  917.9 903.5
14 Feb 2014 17 Feb 2015 265 363 2585 353.1 650.8 4242 9358  1011.3
28 Feb 2014 2 Feb 2015 44.0 509  311.1 3559 495.6 425.7 850.7 1030.3
14 Mar 2014 13 Mar 2015 34.5 473 2651 3937 565.4 492.9 865.0 1154.4
31 Mar 2014 2 Apr 2015 39.1 48.1 2523 4223 590.8 516.2 882.2 1053.7
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Table 120 Days to emergence, emergence percentage, days to 50% flowering, and days to
harvest of sesame at 10 planting dates (Ubon Ratchathani Field Crops Center,
rainy season 2014-2015)

Days to Emergence Days to 50% Days to harvest
Planting Date
emergence percentage flowering

2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
17 Apr 2014 17 Apr 2015 4 4 90 93 35 35 90 85
1 May 2014 1 May 2015 4 4 90 93 31 33 83 78
15 May 2014 15 May 2015 4 4 90 90 30 32 84 75
2 Jun 2014 2 Jun 2015 4 4 80 92 37 35 82 78
15 Jun 2014 16 Jun 2015 4 4 90 93 38 39 87 85
1 Jul 2014 2 Jul 2015 3 4 80 90 a2 32 80 82
16 Jul 2014 15 Jul 2015 4 4 88 93 35 36 83 77
4 Aug 2014 3 Aug 2015 4 4 90 92 37 34 80 79
15 Aug 2014 17 Aug 2015 4 5 90 90 35 32 81 78
1 Sep 2014 1 Sep 2015 4 4 87 90 35 33 80 80

Table 121 Yield and yield component of sesame at 10 planting dates (Ubon Ratchathani
Field Crops Center, rainy season 2014-2015)

Planting Date 1,000 seed wt. (g)  No. of seeds/pod No. of Yield (kg/rai)
pods/plant
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
17 Apr 2014 17 Apr 2015 3.01 a 287 a 50 bcd 40 bc 60 a 5la 96a 434a
1 May 2014 1 May 2015 292 a 271 ab 51 bcd 54a 32b 37b 91 a 34.2 ab
15 May 2014 15 May 2015 2.61 b 2.50 bc 43 e 55a 25c¢c 30 ¢ 62b  21.5bc
2 Jun 2014 2Jun 2015 2.10c 2.43 bc 46 de 54 a 11 fg 20de 9cd 22.9 bc
15 Jun 2014 16 Jun 2015 1.66 ef 2.47 bc 49 cd 52 ab 9¢ 18ef 2d 10.4 ¢
1 Jul 2014 2Jul 2015 1.46f 219 c 46 de 52 ab 13efg  25cd 2d 17.5 bc
16 Jul 2014 15 Jul 2015 1.84 de 222 c 51 bcd 4dd4abc 11fg 20de 10cd 11.24c
4 Aug 2014 3 Aug 2015 2.04 cd 1.85d 56 ab 40 c 17def 10¢ 1dcd 45c
15 Aug 2014 17 Aug 2015 2.17 ¢ 2.43 bc 54 abc  d48abc 15efg  16efge 28cd 127c
1Sep 2014  1Sep 2015 220c 231c 57 a 50 abc 24 cd 13f¢  30c 10.0bc
CV % 5.6 7.4 6.0 13.0 16.6 15.1 42.3 52.0

Means in the same column followed by common letter are not significantly different at 5% level by DMRT
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Table 122 Sesame seed quality at 10 planting dates (Ubon Ratchathani Field Crops Research
Center, rainy season 2014-2015)

Seed moisture Fresh seed Good seed
Planting Date Germination (%)
content (%) (%) (%)

2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
17 Apr 2014 17 Apr 2015 4.57 a7 12 h 14.8 f 85¢ 71.8d 85bcd 88 a
1 May 2014 1 May 2015 4.71 a7 32¢ 273 e 67f 658cd 90 a-d 85 a
15 May 2014 15 May 2015 4.61 4.2 a2 f 435d 57e 538cd Tle 73b
2 Jun 2014 2 Jun 2015 4.07 4.1 70d 319de 27d 601cd 81d 84 a
15 Jun 2014 16 Jun 2015 4.78 4.8 63de 63.6bc 23cd 287b 85bcd 78ab
1 Jul 2014 2 Jul 2015 494 4.1 6le 59.0 c 29d  30.1b 94ab 86 a

16 Jul 2014 15 Jul 2015 4.75 4.6 79 c 709bc 15bc 21.7b 96a 88 a
4 Aug 2014 3 Aug 2015 3.97 4.8 89ab 704bc 9ab 23 b 92 abc 87 a
15 Aug 2014 17 Aug 2015 3.92 a7 90ab 750b 7a 215b 92 abc 84 a
1Sep 2014 1 Sep 2015 3.68 4.4 91 a 88.2 a 5a 55a 83cd 88 a
cv - - 7.4 13.1 15.1 19.3 6.0 6.7

Means in the same column followed by common letter are not significantly different at 5% level by DMRT

Table 123 Growing degree days at 10 planting dates of sesame (Ubon Ratchathani Field Crops
Research Center, rainy season 2014-2015)

planting- emergence - flowering - planting -
Planting Date
emergence flowering harvest harvest

2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
17 Apr 2014 17 Apr 2015 495 588 4477 4981 581.1 601.0 11,0783 1,113.2
1 May 2014 1 May 2015 436 532 4138 4619 5128 5068 970.2 932.1
15 May 2014 15 May 2015 548 524 3841 4430 5028 451.6 9417 922.8
2 Jun 2014 2 Jun 2015 525 521 3999 4485 4149 4148 8703 890.0
15 Jun 2014 16 Jun 2015 447 524 3899 4516 4663 4579  900.9 940.8
1Jul 2014 2 Jul 2015 438 593 4245 3368 356.2 515.1 825.5 885.5
16 Jul 2014 15 Jul 2015 39.1 426 3551 3913 4573 4214 8525 833.8
4 Aug 2014 3 Aug 2015 378 441 3972 3944 3982 428.1 833.3 844.2
15 Aug 2014 17 Aug 2015 468 515 3657 3774 4261 429.6  838.6 833.7
1 Sep 2014 1 Sep 2015 399 554 3613 4044  409.7 4441 810.9 840.2
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Figure 100 Plant height of sesame at 10 planting dates (Ubon Ratchathani Field Crops Research
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Center, dry season 2014)
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Figure 101 Plant height of sesame at 10 planting dates (Ubon Ratchathani Field Crops Research

Center, dry season 2015)
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Figure 102 Plant height of sesame at 10 planting dates (Ubon Ratchathani Field Crops Research

Center, rainy season 2014)
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Figure 103 Plant height of sesame at 10 planting dates (Ubon Ratchathani Field Crops Research

Center, rainy season 2015)
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Table 124 Sesame seed yield, number of plants per rai, capsules per plant, 1,000 seed weight,
seed weight per plant and branches per plant from 9 treatments of water deficit in

dry season 2014, Ubon Ratchathani Field Crop Research Center

Seed no. of 1,000 seed no. of seed weight No. of
treatment yield plants weight (g) capsules (¢/plant) branches

(kg/rai) /rai /plant /plant
T1 7 9,000 2.8 25 1.6 3.2
T2 14 10,100 2.7 27 1.6 3.8
T3 8 9,550 2.9 27 1.9 3.6
T4 10 11,550 2.7 31 1.4 3.3
T5 38 20,000 2.7 35 1.9 4.3
T6 26 13,550 2.8 25 1.3 39
T7 26 22,900 2.8 34 2.4 3.9
T8 33 25,100 2.8 31 2.0 3.8
T9 25 20,850 2.9 30 1.9 4.1
average 20.8 15,844 2.8 29.4 1.8 3.8
CV(%) 92 49 5 22 59 14

means in the same column followed by a common letter are not significantly different at the 5% by DMRT
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Table 125 Plant height, first pod node height and plant height at 35 days from 9 treatments of
water deficit in dry season 2014, Ubon Ratchathani Field Crops Research Center

treatment plant height (cmn)  first pod node height (cm) plant height at 35 days (cm)
T1 69.32 40.02 25.02
T2 74.62 44.75 29.48
T3 77.30 40.57 28.40
T4 77.48 48.25 31.85
T5 83.53 47.32 33.90
T6 76.68 45.10 30.22
T7 83.22 46.87 30.90
T8 88.90 52.92 37.60
T9 83.48 50.95 36.78
average 79.39 46.31 31.57
CV(%) 10 12 21

means in the same column followed by a common letter are not significantly different at the 5 % by DMRT
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Table 126 Sesame seed yield, number of plants per rai, capsules per plant, 1,000 seed weight,
seed weight per plant and branches per plant from 9 treatments of water deficit in

dry season 2015, Ubon Ratchathani Field Crop Research Center

Seed yield no. of 1,000 seed no. of seed weight No. of
treatment (kg/rai) plants weight (g) capsules (¢/plant) branches

/rai /plant /plant
T1 34 37,800 2.9 28 1.4 2.7
T2 42 51,700 2.8 23 1.0 2.5
T3 41 35,450 2.9 25 1.5 2.7
Td4 41 40,250 2.8 25 1.5 2.6
T5 51 50,700 2.8 32 1.4 2.9
T6 41 35,950 2.9 26 2.6 2.5
T7 25 37,600 2.9 28 1.9 25
T8 36 29,300 2.9 27 1.6 2.6
T9 25 26,100 2.9 27 1.8 24
average 37 38,317 2.87 26.8 1.6 2.6
CV(%) 68 40 3 20 36 25

means in the same column followed by a common letter are not significantly different at the 5 % by DMRT

Table 127 Plant height, first pod node height and plant height at 35 days from 9 treatments of
water deficit in dry season 2015, Ubon Ratchathani Field Crops Research Center

treatment plant height (cm) first pod node height (cm) plant height at 35 days (cm)

T1 58.53 2573 b 21.78
T2 59.60 30.55 ab 24.98
T3 60.40 29.75 ab 27.08
T4 59.50 29.80 ab 26.30
T5 65.98 34.63 a 27.95
T6 77.63 32.30 a 28.15
T7 69.25 33352 25.23
T8 62.13 31.95a 25.15
T9 65.20 32.75 a 28.13

average 64.25 31.20 26.08

CV(%) 16 10 13

means in the same column followed by a common letter are not significantly different at the 5 % by DMRT
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Abstract

To study the effect of kaolin-clay in producing cassava without or less chemical
pesticides, four experiments were conducted in 3 sites, Rayong Field Crops Research Center,
Sukhothai Agricultural Research and Development Center and Phitsanulok Seed Research and
Development Center in 2014-2016. There were reports that kaolin-clay could reduce some
insect egeg laying, reducing dragon fruit disease, promote crop photosynthesis and yielding in
apple, grapefruit and mango. RCB was applied to the experiment with 4 replications and 7
treatments of spraying substances, consisting of 1) not spray anything 2) spray water 3) spray
insecticide thiamethoxam (4 ¢/ 20 ) 4-7) spray kaolin-clay at the rate of 20 40 60 and 80 ¢/
20 | of water. Cassava varieties studied were Rayong 5 and Rayong 9, plant spacing was 1x1 m.
Plot size was 8x5 m and 15-7-18 of N-P,0s-K,0O for 50 kg/rai was applied to each treatment at 1

month age. The spraying was done every month for 6 months. Data collected were leaf surface
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temperature and plant height each month until harvest for the first experiment, yield and
starch percentage for the second one, insect pests occurrence for the third one and cassava
diseases incidence for the fourth one. Climatic data in the experimental sites were also
collected. It was concluded that all rates of kaolin spraying could not control leaf surface
temperature as it varied in between maximum and minimum temperatures in every treatment.
Plant height was not significantly different for all type of sprayings. For yield and yield quality,
kaolin did not cause any statistical difference in cassava yield, % starch and harvest index (HI).
Cassava yield was lied between 1.5-16.2 kg/rai for Rayong 5 and 5.8-15.7 kg/rai for Rayong 9 in
all sprayings and spray nothing treatment from 3 sites. Starch percentage was 20.4-28.1% in
Rayong 5 and 26.7-30.1% in Rayong 9. Finally harvest index was 0.42-0.65 in Rayong 5 and 0.53-
0.66 in Rayong 9. For insect pest control, mealy bug, red mite and whitefly were not
significantly different for all treatments, so kaolin did not affect in decreasing insect pest spread
but drought condition promoted it. Red mite and mealy bug increased spreading when drought
or dry spells happened such as in April to May or December to April whereas whitefly increased
in both drought and a little rainy condition. For disease control, cassava bacterial leaf blight and
brown leaf spot were not significantly different because of type of spraying therefore kaolin did
not have the effect in controlling disease. Both diseases occurred after raining when there was
humidity under the leaf canopy. In other word, kaolin can be used by spraying in cassava
production without using chemical pesticide or even spraying water, they gave the same
results. Better choice of technology will be made easily if cost and income analysis has been

done. Further studies should be focused on using kaolin to help in drought tolerance.
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Figure 108 Plant height of cassava var. Rayong 9 at 1-7 months in the kaolin use experiment for

leaf temperature and growth (Rayong Field Crops Research Center 2014/2015)
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Figure 109 Stem diameter of cassava var. Rayong 9 in the kaolin use experiment for leaf

temperature and growth (Rayong Field Crops Research Center 2014/2015)
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Figure 110 Leaf surface temperature of cassava var. Rayong 9, maximum and minimum air

temperatures each month (Rayong Field Crops Research Center 2014/2015)
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Figure 111 Plant height of cassava var. Rayong 9 in the kaolin Use experiment for

leaf temperature and growth (Rayong Field Crops Research Center 2015/2016)
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Figure 112 Stem diameter of cassava var. Rayong 9 in the kaolin Use experiment for

leaf temperature and growth (Rayong Field Crops Research Center 2015/2016)
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Figure 113 Leaf surface temperature of cassava var. Rayong 9, maximum and minimum air

temperatures each month (Rayong Field Crops Research Center 2015/2016)

Table 128 Yield, % starch, plant height and stem diameter of cassava var. Rayong 9 in the
kaolin experiment for leaf temperature and growth (Rayong Field Crops Research

Center 2014/2015)

treatment Yield (tons/rai) % starch Plant height (cm)  Stem diameter (cm)

1. spray nothing 5.24 27.57 2153 1.88
2. spray water 534 26.80 202.4 1.90
3. Thiamethoxam 4 ¢/20 ( 5.14 27.22 197.2 1.83
4. kaolin spray 20 g/20 | 5.19 26.85 188.6 1.82
5. kaolin spray 40 g/20 | 553 27.35 205.0 1.90
6. kaolin spray 60 ¢/20 | 6.07 27.67 194.4 1.83
7. kaolin spray 80 ¢/20 | 5.29 27.60 212.9 1.91

average 5.40 27.29 202.3 1.87

CV (%) 15.71 4.92 13.78 8.48

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by LSD
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Figure 114 Plant height of cassava var. Rayong 9 in the kaolin use experiment for leaf

temperature and growth (Rayong Field Crops Research Center 2016/2017)
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Figure 115 Stem diameter of cassava var. Rayong 9 in the kaolin use experiment for leaf

temperature and growth (Rayong Field Crops Research Center 2016/2017)
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Figure 116 Leaf surface temperature of cassava var. Rayong 9 each month (Rayong Field Crops

Research Center 2016/2017)
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experiment for leaf temperature and growth (Phitsanulok Seed Research and

Development Center)
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Plant height (cm)

Figure 118 Plant height of cassava in the kaolin use experiment for leaf temperature and

growth (Phitsanulok Seed Research and Development Center in 2014-2015)
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Figure 119 Plant height of cassava var. Rayong 5 for 12 months in the kaolin use experiment for

leaf temperature and growth (Phitsanulok Seed Research and Development Center
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Figure 120 Stem diameter of cassava var. Rayong 5 for 12 months in the kaolin use experiment

for leaf temperature and growth (Phitsanulok Seed Research and Development

Center 2016)
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Figure 121 Leaf surface temperature of cassava var. Rayong 5, maximum and minimum air

temperatures each month (Phitsanulok Seed Research and Development Center

2016)
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Figure 122 Meteorology data 2016 (Phitsanulok Seed Research and Development Center)

AUIITBUATNAILINTSINYATE LYY

U 2557 UjdRguasnuiwlasiouiug Yanueiileuieusuaniniasiiuninuanuauysnivedau

]

anfudendslusion 5.a.56 wivszaulaviuds dudvsndwenliaiaus Favihnislaninduiidn

(ol

€

- o A o a I 2 Y I a | a ¢
GIEWGULLag'JGUWSU ﬁ]gﬂqLu‘UﬂqiﬂaﬂIVNIULﬁ@u NW.A. 57 tNUAIBDYNAU @IILATITUN AIT.588DY HNA

WATINAAY pH = 5.9, OM% = 1.06, Avail. P = 68 ppm. g Exch. K = 24 wugildlenuaiinsiey

a A

Ay AD gnT 8-4-16 wiumuNIIUITATIA 1 Tuh 25 dquieu 57 AT 2 Judl 23 nngreAu 57 AR 3

q

' v
v A v

Tud 27 dmnay 57 A9 4 Tuil 24 Auenegu 57 AT 5 TUN 22 Aatau 57 wazAsen 6 Tul 26

WoAINEU 57 nan1snaaesnudn Tuiugszees 5 M 7 nssAsinsesyaulaiininuganagyunaidy

< a

siugudnatsdliunndnafu (Figure 124-125) usifloifunandn Usingdn nesudsnisviutndali
HAKAREEn Wiy 14.08 du/ls udldunnsisiunisadifnunssudsniswulnesdlnuey n1swuniay
§n371 60 N¥u waw 80 /i 20 Ans (Table 129) dueidudutls mugauasidurugudnanaduile
AuiRers 7 nsuislaunneefunsad wudeafuitugsvees 9 (Table 130) Mifivsnandaiiuandas
e TinauRrtuduiusszons 5 Tnenssudsnisuddlinananganiniu 16.97 du/ls

wansafunsad Atunssuasaug dauesiduduta anuguarvwinduiugudnasdliunnsneiu

Al 1

eadd drugungiiluedsdululuriusufeiuisiugseees 5 uasssees 9 uazAaunglisvey
' a0 a0 o . a4 o v a S a A
sewIgamiidgauazgeaandenoiu (Figure 123) uaziliethdeyauiinanhdulasgumvniiadugadn

'
o

wazenan (Figure 126) WUl naene1en1suan 14 e dUSunanhuasay 1,317 fadwuns Faiigane
ren1siasyiAulnvesiudenas Miinandngamaiugseees 5 uar seeed 9 uavluiugszuss 9 ag
Inandngendiugszees 5 WuhgiiuUsuiauds willesainnisyaduluieuiiguieu sxildunnag

wuds vibiesiguduwtaligannin diugamglindengnegsening 14.0-24.5 asrigaided uay

'
a

gaun)iilafegeaneysening 33.5 -41.2 asAwaud Jan1snulunssudsn 2-6 ranAIULANAIY

Y 9

sEINeUmgingauargsaaadle

Y 9



277

Table 129 Yield, % starch, plant height and stem diameter of cassava var. Rayong 5 (harvest in

14 months) in the kaolin use experiment for leaf temperature and growth

(Sukhothai Agricultural Research and Development Center 2014)

Plant height

Stem diameter

treatment Yield (tons/rai) % starch

(cm) (cm)

1. spray nothing 10.01 b 25.38 234 2.87
2. spray water 14.08 a 25.33 229 3.00
3. Thiamethoxam 4 ¢/20 | 10.84 ab 24.03 236 3.16
4. kaolin spray 20 g/20 | 994 b 24.27 237 292
5. kaolin spray 40 ¢/20 | 929 b 24.81 224 2.80
6. kaolin spray 60 ¢/20 | 10.99 ab 26.48 229 2.83
7. kaolin spray 80 ¢/20 | 10.76 ab 26.67 226 2.89
average 10.85 25.28 231 292

CV (%) 22.7 9.6 8.5 13.4

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by LSD

Table 130 Yield, % starch, plant height and stem diameter of cassava var. Rayong 9 (harvest in

14 months) in the kaolin use experiment for leaf temperature and growth (Sukhothai

Agricultural Research and Development Center 2014)

Plant height

Stem diameter

treatment Yield (tons/rai) % starch

(cm) (cm)

1. spray nothing 1195 b 25.85 304 3.21
2. spray water 1697 a 25.63 287 3.64
3. Thiamethoxam 4 ¢/20 ( 1238 b 25.25 292 3.65
4. kaolin spray 20 ¢/20 | 1094 b 23.83 276 343
5. kaolin spray 40 ¢/20 | 11.72 b 24.63 291 2.80
6. kaolin spray 60 ¢/20 | 1242 b 26.65 308 3.69
7. kaolin spray 80 ¢/20 | 1283 b 26.00 290 3.58
average 12.74 25.40 292 3.43

CV (%) 18.9 10.2 9.3 19.5

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by LSD



278

gaumgdl (asAwaided) b
50.0 Su8945 ——T2
e T3

40.0 e T4

—
300 - — i T5
e T6
20.0 s TT
10.0 T MNaX
' Tmin
0'0 T T T T T T T T T T T 1
57 nA57 gas7 nys57 [y W57 §A57 A58 nAN58 fin58 Lug58  wWAs8
aunndl (aeAvaldos) =T

N he 958949 9
50.0 e T2
40.0 "

K — ,_/\- g T4
200 W o
20.0 . e T6

e T7
10.0 o TNaX
O‘O T T T T T T T T T T T 1 Tmin

fg57

na57 da57 nas7 AAS7 Wy57 §A57 uA58 nW58 fin58 Lg58 A58

Figure 123 Leaf surface temperature of cassava var. Rayong 5 and Rayong 9, maximum and minimum air
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Figure 124 Plant height of cassava var. Rayong 5 and Rayong 9 in the kaolin experiment for

leaf temperature and growth (Sukhothai Agricultural Research and Development Center 2014)
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Figure 125 Stem diameter of cassava var. Rayong 5 and Rayong 9 in the kaolin use experiment
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for leaf temperature and growth (Sukhothai Agricultural Research and Development

Center 2014)

I RF e TN, i TNAX. W

WA.57 %857 nA.57 @A57 NB57 MA57 We57 SA57 WA58 NW58 A58 W58 WAS8 w58

45.0

40.0

35.0

30.0

25.0

20.0

15.0

10.0

5.0

0.0

Research and Development Center 2014-2015 (Srisumrong Meteorological Station)



280

¥ 2558 Ugnifuduzndsszozugn 1.2x0.9 wing luiuil 22 $unnau 2557 Ugnden 12 unsiax

Y

aa A

2558 lalainiinnuAiasieiaiu 16-4-8 nn. N-P,05-K0 Sudi 2 flunAu 2558 NIUART 2-7 Wua TN
15513580 6 e TuSudl 22 uns1Au 2558, 20 NUAINUS 2558, 30 dunAw 2558, 27 WwIgU 2558,

v o

26 WownAL 2558 LA 23 quIeu 2558 WaziAuiAeaiudl 28 uau 2558 wuin udendaiug
s¥894 5 Warsrued 9 dnmanagivisiuauguasauinduinugudnasdilaunandieiuii 7
N3533% (Figure 128 wag 129) uaziilawiunandnshuduzndseny 12 Wou Tuideusuiiau wuin luiug
52809 5 1 7 nssuAslinandn Arugauanduriugudnanadliuandstunieadn sndutiinauds
Tunsmdsnmsvudethafdesidudiutiguaaint 28.08 uanssfumeadftunssudsnismuiuam
MALSRTT 20 n¥a/ih 20 Ans (Table 131) dnluiugszeas 9 Ve 7 n33uids Amnm ALEe waidy
ruguinansdliiunnsrafunisadia (Table 132) sniunandaiifimnuuaninafiunisada laonssuds

(% LY

Lilovuezlsiay Tnandntosanunnd19a1nnssuizouy eg1ednay wastileduiniAuduiuss

c

gaumgiily fatugszens 5 uay 9 wudmsnudsiueunaulifivasogumgily wiasduiudi
gaungilueinia (Figure 127) ins1elut 2558 Usvaun1iguase1iuiy waggumngilgandny 2557 i
Tinandnl 2558 dounin® 2557 gaumgiluluudaznssuiSliunnaaiuluudazideuszlululuiues
Fenfunun Aeasdgumpiluegsenitdgamgisian-gean woedlavdeyatiinasidusargungd
AvaNEnLazAgn (Figure 130) WU MABADIYNIITNER 12 Iy fUSmahHuazay 661 Sadiuns 39
lisswesonsasaiulnvostudvzngs Sednmslidiuasulutiusnvosnsiasayiivln vildiinands
Jougsvees 5 uay svees 9 deentmandelul 2557 Adusuaniifivime udluunedid 2558 iAuiien
Tuiieusueu 2558 iliefidudutisganinlull 2557 drugumgiindesan -gsgadululuriues
Wweniul 2557
Table 131 Yield, % starch, plant height and stem diameter of cassava var. Rayong 5 in the
kaolin experiment for leaf temperature and growth (Sukhothai Agricultural Research

and Development Center 2015)

treatment Yield (tons/rai) % starch Plant height (cm)  Stem diameter (cm)

1. spray nothing 6.50 26.60 ab 269 273
2. spray water 6.08 28.08 a 273 2.81
3. Thiamethoxam 4 ¢/20 ( 5.81 26.70 ab 262 273
4. kaolin spray 20 ¢/20 | 6.19 2633 b 283 2.71
5. kaolin spray 40 ¢/20 | 5.81 26.50 ab 288 2.80
6. kaolin spray 60 ¢/20 | 6.61 27.00 ab 298 2.64
7. kaolin spray 80 ¢/20 | 7.36 27.60 ab 260 2.66

average 6.34 26.97 276 2.72

CV (%) 18.6 3.8 12.2 11.1

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by LSD
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Table 132 Yield, % starch, plant height and stem diameter of cassava var. Rayong 9 in the
kaolin experiment for leaf temperature and growth (Sukhothai Agricultural Research

and Development Center 2015)

treatments Yield (tons/rai) % starch Plant height Stem diameter

1. spray nothing 284 b 31.08 346 274
2. spray water 8.59 a 30.80 354 3.01
3. Thiamethoxam 4 ¢/20 | 977 a 30.06 347 295
4. kaolin spray 20 g/20 | 8.80 a 30.63 344 2.75
5. kaolin spray 40 ¢/20 | 893 a 30.88 333 2.88
6. kaolin spray 60 g/20 | 8.57 a 30.18 360 292
7. kaolin spray 80 ¢/20 | 8.44 a 29.83 340 2.78

average 8.79 30.49 346 2.86

CV (%) 12.6 28 53 6.1

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by LSD
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Figure 127 Leaf surface temperature of cassava var. Rayong 5 and Rayong 9, maximum and
minimum air temperatures in the kaolin use experiment for leaf temperature and

growth (Sukhothai Agricultural Research and Development Center 2015)
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Figure 128 Plant height of cassava var. Rayong 5 and Rayong 9 in the kaolin use experiment for

leaf temperature and growth (Sukhothai Agricultural Research and Development

Center 2015)
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Table 133 Yield, % starch, plant height and stem diameter of cassava var. Rayong 5 in the
kaolin experiment for leaf temperature and growth (Sukhothai Agricultural Research

and Development Center 2016)

treatments Yield (tons/rai) % starch Plant height (cm) Stem diameter (cm)

1. spray nothing 9.44 28.05 a 287 2.74
2. spray water 8.34 2758 ab 294 2.95
3. Thiamethoxam 4 ¢/20 ( 8.95 2790 ab 283 2.81
4. kaolin spray 20 ¢/20 | 8.70 28.73 a 292 291
5. kaolin spray 40 ¢/20 | 7.81 2548 b 298 3.08
6. kaolin spray 60 ¢/20 | 6.99 26.70 ab 293 3.05
7. kaolin spray 80 ¢/20 | 8.07 27.18 ab 280 2.79

average 8.33 27.37 290 2.90

CV (%) 254 55 6.7 11.1

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by LSD

Table 134 Yield, % starch, plant height and stem diameter of cassava var. Rayong 9 in the
kaolin experiment for leaf temperature and growth (Sukhothai Agricultural Research

and Development Center 2016)

treatments Yield (tons/rai) % starch Plant height (cm)  Stem diameter (cm)

1. spray nothing 7.87 29.40 368 298 b
2. spray water 10.58 29.85 346 301 ab
3. Thiamethoxam 4 ¢/20 ( 8.75 30.03 363 3.07 ab
4. kaolin spray 20 ¢/20 | 8.40 30.35 349 293 b
5. kaolin spray 40 ¢/20 | 8.17 30.20 368 314 ab
6. kaolin spray 60 ¢/20 | 10.11 29.35 385 3.16 ab
7. kaolin spray 80 ¢/20 | 8.43 30.15 357 340 a

average 8.9 29.90 362 3.10

CV (%) 204 2.9 17.5 7.8

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by LSD



285

a = = T1
2N (B9ALYALYYE)

J Y T2
500 08Uy 5

i T3
\-—_\ +T4
30.0 _4.—4_*.\.__.:.:.— —H=T5

T6
20.0 /A/ +T7
10.0 -
e TMax
0'0 T T T T T

T T ] i TMiIN

AN59 iA59 e 59 WA59 859 AA59 #n59 ne59

a o e T1
2N (DIALYALYYE)
500 - F2884-9 == T2
40.0 7—!‘_\ *T3
. \ —_—— —)@T4
30.0 - s
20.0 — —0—T6
100 / _._T7
g TMax
O'O T T T T T T T 1

g TMIN

w59 fA59  we59 wa59 %859 nA59 dA59 ne59
Figure 131 Leaf surface temperature of cassava var. Rayong 5 and Rayong 9, maximum and
minimum air temperatures in the kaolin use experiment for leaf temperature and

growth (Sukhothai Agricultural Research and Development Center 2016)

AE (TU.) 5899 9

500

400 e T1 T2 e T3 e T4}

i T5 o TT Avg.

300

200

100

0
W59 #in59 1859 WA59 #1859 nA59 &R59 ne59 5A59
ANGS (Fal.) 33899 5
400
300 ——T1 T2 e T3 e T4
i T5 w=)==T6 s TT Avg.
200
100
0 T T T T T T T T

AN59 in59 Lug59 WA59 59 nA59 dma59 nes9 §A59
Figure 132 Plant height of cassava var. Rayong 5 and Rayong 9 in the kaolin experiment for leaf

temperature and growth (Sukhothai Agricultural Research and Development Center 2016)



Y ] 4 o

UNIUAUENaNNaT (T3.) 558949 5

4.0
=Tl T2 T3 T4

3.0 e TS @ T6 e TT e AVG.

2.0

1.0

0'0 T T T T T T T T 1
AN59 fin59 we59 WA59 fia59 nA59 dn59 ne59 559

Wurugugnaned (v, 52899 9

4.0
——T1 T2 iy T3 e T4

3.0

2.0

1.0

0.0

i T5 == T6 s T 7 Avsg.

nn59 fin59 Lg59 WA59 859 nn59 #n59 na59 §A59

286

Figure 133 Stem diameter of cassava var. Rayong 5 and Rayong 9 in the kaolin use experiment

500

400

300

200

100

Figure 134 Monthly rainfall, maximum and minimum temperatures of Sukhothai Agricultural

for leaf temperature and growth (Sukhothai Agricultural Research and Development

Center 2016)

50

e Tmin. e TMaX.
40

30

20
H/., 10

| 0

uA59  AW59  HA59 Wwe59 wA59 Hu59 AA59  @A59  NE59  MAS9 W59 §A59

Research and Development Center 2016 (Srisumrong Meteorological Station)



287
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domeldanunsaiudeyasieliaufessesiufenls  Awudsmunsanusudeyaladiodudoun 1-7
Wiy wudn Twdeud 1, 2, 5 wag 7 anugaedsluwdaznssidslifinnuwansneiuniada dily
Wwoudl 3, 4 waz 6 duwwildulluiirmafeniufe lunssudsn 7 aslAminian wanaeiunssudsn 2,
3, 4,5 uar 6 Warlunssuisn 1 dAndesnian (Table 135) duduruAudnanasulumoun 1 uay 6
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lunssu3sy 1 dedeedgn wasludoun 5 lunssudsn 5 BAwnniign wasteeiianlunssuian 4 (Table
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Table 135 Plant height of cassava var. Rayong 9 in the kaolin use experiment for yield and

yield quality at 1-7 months (Rayong Field Crops Research Center 2014-2015)

Plant height (cm)
Treatment / month

1 2 3 a4 5 6 7

1. spray nothing 38.2 63.5 83.0b 98.8 b 1146 1206 b 137.8
2. spray water 41.3 67.8 84.3ab 103.2ab 1195 1232ab 140.0
3. Thiamethoxam 4 ¢/20 | 41.6 67.3 899ab 106.1ab 1216 1258 ab 143.8
4. kaolin spray 20 g/20 | 41.0 65.9 85.7ab 1023ab 1182 1234 ab 143.7
5. kaolin spray 40 g/20 | 41.5 70.0 91.2ab 109.7ab 1227 130.6 ab 153.9
6. kaolin spray 60 ¢/20 | 41.5 69.7 913ab 107.9ab 1250 130.2ab 147.3
7. kaolin spray 80 ¢/20 | 45.4 74.3 96.0 a 1130 a 1258 1357 a 152.5

average 41.5 68.4 88.8 105.9 121.1 1271 145.6

CV (%) 16.51 1157  9.22 8.84 8.85 7.40 7.91

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by LSD

Table 136 Stem diameter of cassava var. Rayong 9 in the kaolin use experiment for yield and

yield quality at 1-7 months (Rayong Field Crops Research Center 2014-2015)

Stem diameter (cm)
Treatment / month

1 2 3 a4 5 6 7
1. spray nothing 0.83 ab 1.22 1.39 1.38 1.54 ab 1.53 b 1.59
2. spray water 0.87 ab 1.30 1.45 1.45 1.58 ab 1.61 ab 1.61

3. Thiamethoxam 4 ¢/20 | 0.83b 1.22 1.45 1.42 1.59 ab 1.59 ab 1.61
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4. kaolin spray 20 ¢/20 | 0.88 ab 1.28 1.42 1.40 1.52b 1.56 ab 1.62
5. kaolin spray 40 ¢/20 | 0.96 ab 1.27 1.48 1.42 1.88 a 1.63 ab 1.67
6. kaolin spray 60 ¢/20 | 0.88 ab 1.29 1.41 1.40 1.55 ab 1.58 ab 1.64
7. kaolin spray 80 ¢/20 | 1.00 a 1.31 1.49 1.47 1.67 ab 1.71 a 1.72
average 0.89 1.27 1.44 1.42 1.62 1.60 1.64
CV (%) 12.87 6.89 7.16 5.41 14.80 6.46 5.69

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by LSD
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Figure 135 Plant height of cassava var. Rayong 9 in the kaolin use experiment for yield and

yield quality (Rayong Field Crops Research Center 2015-2016)
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Figure 136 Stem diameter of cassava var. Rayong 9 in the kaolin use experiment for yield and

yield quality (Rayong Field Crops Research Center 2015-2016)

Table 137 Yield, % starch, harvest index (HI), plant height and stem diameter of cassava var.

Rayong 9 in the kaolin use experiment for yield and yield quality (Rayong Field
Crops Research Center 2015-2016)

Plant height

Stem diameter

treatment Yield (tons/rai) ~ % starch HI

(cm) (cm)

1. spray nothing 6.12 a 27.00 0.68 228 2.04
2. spray water 5.80 ab 25.30 0.67 210 1.96
3. Thiamethoxam 4 ¢/20 ( 557 ab 26.95 0.63 227 2.03
4. kaolin spray 20 g/20 | 527b 26.37 0.66 210 1.97
5. kaolin spray 40 ¢/20 | 5.64 ab 27.45 0.66 220 2.02
6. kaolin spray 60 ¢/20 | 593 ab 27.12 0.68 203 1.91
7. kaolin spray 80 ¢/20 | 5.98 ab 26.60 0.66 230 2.06
average 5.76 26.68 0.66 218 2.00

CV (%) 9.21 7.11 6.15 8.54 5.76

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by LSD
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A 7 n3SHE waniu deyanisiadgAule Wi awas dshugudnandisiu deyagamgiily

dl [ < 2 v a ¢ @ < 2 v Y
Wauay 1 AN Lll@f]\ﬁgﬂgLﬂULﬂEJ')LﬂU‘SUaJJUaNaNaW LLagLUaiL%umLL{jﬁ "ﬂ"]ﬂﬂqﬁ/]ﬂaaﬂl,LagLﬂUsUaHalﬂ 7

ATINUTT ANHEslunsINdsh 6 danugannianluiounnsiauwiniu 136.83 93, 509a9KNABNTINITN

3 wagnulunssudsn 2 deefigaindu 121.52 wu. (Figure 137) diuvedusugudnarsdidunuing

wunlunluluiamafeiulaelunssuisy 6 asiuuiluuinninnssuisous (Figure 138)
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Figure 137 Plant height of cassava var. Rayong 9 in the kaolin use experiment for yield and

yield quality (Rayong Field Crops Research Center 2016-2017)
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Figure 138 Stem diameter of cassava var. Rayong 9 in the kaolin use experiment for yield and

yield quality (Rayong Field Crops Research Center 2016-2017)

AudITeuaznaunudanugRvRvalan
U 2557-2558 wavesauvndunidananinuazauninvedudivsnas Tl 2557 wuin
N351IBMINUNIEUEATT 60 NS/ 20 Gns TilHanEngaan Wity 5.39 du/ls sesaanlaun nsviy
NAUTNST 40 20 wag 80 nSu/A1 20 dns Mnd1eU YNnsTUISINANARgINIINTTlanuans dau
(] s ! a v v 0 v A 5§ < 3 a & J [ =
Woasi@udwds nsnunduyndnsdudivendailidefidudulaiuduanniinisliviuans uazassull

iU llunndraty (Table 138)
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Table 138 Yield, % starch, starch yield and harvest index (HI) of cassava var. Rayong 5 in the
kaolin use experiment for yield and yield quality (Phitsanulok Seed Research and

Development Center 2014-2015)

treatment Yield (tons/rai) % starch Starch yield (tons/rai) HI
1. spray nothing 4.64 19.67 0.91 0.66
2. Thiamethoxam 4 ¢/20 | 523 18.93 0.99 0.65
3. kaolin spray 20 ¢/20 | 4.72 20.57 0.97 0.67
4. kaolin spray 40 g/20 | 4.88 20.10 0.98 0.64
5. kaolin spray 60 g/20 | 5.39 21.33 1.15 0.65
6. kaolin spray 80 /20 | 4.69 21.83 1.02 0.62
average 4.93 20.41 1.00 0.60

[y 1

¥ 2559 NEANIINAERINIINUALYTINALTIA LT usER U Wisuflsuruldviusazmiy
thidmudn mevuiuaminiduiishs 40 n¥u/h 20 dns Winandngean Ao 1.93 du/ls wasnisviu
Furrumauiisng 60 w1 20 Aas  Wiesifudutuaznandautl (fu/ls) gean Ao 23.83
Wesidud uaz 048 fu/ls muddu dwdviimsiiuiRsmudigeande 051 Tumswuiilneillnuey 4
n$uah 20 Ans wdedaelsfnuynnssuisliuendeiunieada (Table 139) aguiuldimandnsiuy
dgndludminivalandoudneden ioson Ugnlugguds lifilunndetilessniuiu (Figure 139)

InglanzgusnIeInsiasyulavinlidnisasyivlet dwalinandntioy

Table 139 Yield, % starch, starch yield and harvest index (HI) of cassava var. Rayong 5 in the
kaolin use experiment for yield and yield quality (Phitsanulok Seed Research and

Development Center 2016)

Treatment Yield (tons/rai) % starch Starch yield (tons/rai) HI

1. spray nothing 1.14 23.20 0.27 0.29
2. water spray 1.46 22.93 0.32 0.45
2. Thiamethoxam 4 g/20 | 1.45 20.67 0.45 0.51
3. kaolin spray 20 ¢/20 | 1.36 19.93 0.26 0.46
4. kaolin spray 40 ¢/20 | 1.93 20.57 0.40 0.42
5. kaolin spray 60 g/20 | 1.36 23.83 0.48 0.35
6. kaolin spray 80 ¢/20 | 1.65 23.30 0.36 0.48

average 1.48 22.06 0.36 0.42

CV (%) 42.58 11.35 40.72 14.84

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by DMRT
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Figure 139 Monthly rainfall, maximum and minimum temperatures 2016 (Phitsanulok Seed

Research and Development Center)
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somaiaiapivlavastudends vilkinandngeiaiugszees 5 uay svues 9 uarluiusareas 5 2y
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Table 140 Yield, % starch, harvest index (HI), plant height and stem diameter of cassava var.

Rayong 5 in the kaolin use experiment for yield and yield quality (Sukhothai

Agricultural Research and Development Center 2014-2015)

Treatment Yield (tons/rai) % starch HI Plant height (cm) Stem diameter (cm)
1. spray nothing 12.04 c 25.45 0.59 227 330 a
2. water spray 17.95 ab 25.50 0.61 239 263 b
2. Thiamethoxam 4 ¢/20 | 15.82 abc 24.78 0.58 236 297 ab
3. kaolin spray 20 ¢/20 | 19.34 a 27.70 0.62 230 2.95 ab
4. kaolin spray 40 ¢/20 | 17.22 ab 26.08 0.57 224 2.96 ab
5. kaolin spray 60 ¢/20 | 14.01 bc 24.40 0.59 227 263 Db
6. kaolin spray 80 ¢/20 | 17.29 ab 26.00 0.63 224 2.77 ab
average 16.24 25.70 0.60 230 2.89
CV (%) 17.9 9.5 7.6 11.1 124

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by DMRT

Table 141 Yield, % starch, harvest index (HI), plant height and stem diameter of cassava var.

Rayong 9 in the kaolin use experiment for yield and yield quality (Sukhothai

Agricultural Research and Development Center 2014-2015)

Treatment Yield (tons/rai) ~ % starch HI Plant height (cm)  Stem diameter (cm)

1. spray nothing 1554 b 26.63 ab 0.63 259 3.75
2. water spray 14.28 b 26.20 b 0.60 278 3.93
3. Thiamethoxam 4 ¢/20 | 15.85b 27.13 ab 0.65 271 3.34
4. kaolin spray 20 g/20 | 13.74 b 27.05 ab 0.65 263 4.23
5. kaolin spray 40 g/20 | 16.14 b 27.28 ab 0.64 289 2.85
6. kaolin spray 60 ¢/20 | 15.06 b 28.13 ab 0.62 273 4.44
7. kaolin spray 80 ¢/20 | 18.94 a 28.45 a 0.63 263 3.31

average 15.65 27.26 0.63 271 3.69

CV (%) 11.3 4.9 8.3 12.1 31.2

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by DMRT
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Figure 140 Monthly rainfall, maximum and minimum temperatures at Sukhothai Agricultural

Research and Development Center 2014-2015 (Srisumrong Meteorology Station)
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Table 142 Yield, % starch, harvest index (HI), plant height and stem diameter of cassava var.
Rayong 5 in the kaolin use experiment for yield and yield quality (Sukhothai

Agricultural Research and Development Center 2015)

Treatment Yield (tons/rai) % starch HI Plant height (cm) Stem diameter (cm)

1. spray nothing 6.05 ab 28.20 0.43 253 2.62
2. water spray 479 b 29.45 0.41 280 2.86
3. Thiamethoxam 4 ¢/20 | 573 ab 28.25 0.46 260 2.65
4. kaolin spray 20 ¢/20 | 6.41 ab 27.53 0.46 281 2.88
5. kaolin spray 40 ¢/20 | 473 b 27.98 0.40 276 2.84
6. kaolin spray 60 ¢/20 | 595 ab 27.60 0.43 286 2.80
7. kaolin spray 80 ¢/20 | 6.80 a 27.65 0.43 257 274

average 5.78 28.09 0.43 270 2,77

CV (%) 19.2 5.6 11.2 14.6 12.1

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by DMRT

Table 143 Yield, % starch, harvest index (HI), plant height and stem diameter of cassava var.
Rayong 9 in the kaolin use experiment for yield and yield quality (Sukhothai

Agricultural Research and Development Center 2015)

Treatment Yield (tons/rai) % starch HI Plant height (cm)  Stem diameter (cm)

1. spray nothing 7.49 30.90 0.55 337 2.80
2. water spray 8.30 30.08 0.55 351 273
3. Thiamethoxam 4 g/20 | 7.79 29.28 0.55 3.54 2.90
4. kaolin spray 20 ¢/20 | 7.63 30.45 0.55 348 2.81
5. kaolin spray 40 ¢/20 | 8.96 30.70 0.57 336 2.86
6. kaolin spray 60 ¢/20 | 8.34 30.18 0.55 361 294
7. kaolin spray 80 ¢/20 | 8.17 29.28 0.58 341 277

average 8.10 30.12 0.56 347 2.83

CV (%) 15.2 35 77 5.0 7.3

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by DMRT
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Figure 141 Monthly rainfall, maximum and minimum temperatures at Sukhothai Agricultural
Research and Development Center 2015-2016 (Srisumrong Meteorology Station)
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Table 144 Yield, % starch, harvest index (HI), plant height and stem diameter of cassava var.
Rayong 5 in the kaolin use experiment for yield and yield quality (Sukhothai

Agricultural Research and Development Center 2016)

Treatment Yield (tons/rai) % starch HI Plant height (cm)  Stem diameter (cm)

1. spray nothing 7.07 27.93 0.47 294 2.92
2. water spray 7.36 27.93 0.44 296 3.00
3. Thiamethoxam 4 ¢/20 ( 7.58 27.54 0.45 291 2.78
4. kaolin spray 20 ¢/20 | 8.15 28.13 0.45 294 2.87
5. kaolin spray 40 ¢/20 | 7.51 26.13 0.43 299 3.10
6. kaolin spray 60 ¢/20 | 8.72 26.25 0.46 298 2.84
7. kaolin spray 80 ¢/20 | 8.42 26.60 0.46 298 293

average 7.82 27.21 0.45 296 2.92

CV (%) 20.3 7.0 9.5 4.0 8.1

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by DMRT

Table 145 Yield, % starch, harvest index (HI), plant height and stem diameter of cassava var.
Rayong 9 in the kaolin use experiment for yield and yield quality (Sukhothai

Agricultural Research and Development Center 2016)

Treatment Yield (tons/rai) % starch HI Plant height (cm)  Stem diameter (cm)

1. spray nothing 8.02 29.75 a 0.54 394 ab 3.09 ab
2. water spray 8.37 29.85 a 0.51 374 b 287b
3. Thiamethoxam 4 g/20 | 7.27 29.50 a 0.51 378 b 3.02 ab
4. kaolin spray 20 ¢/20 | 9.30 29.50 a 0.55 380 b 2.96 ab
5. kaolin spray 40 ¢/20 | 7.79 29.88 a 0.51 377b 294 ab
6. kaolin spray 60 ¢/20 | 8.42 29.83 a 0.54 416 ab 298 ab
7. kaolin spray 80 ¢/20 | 8.59 26.08 b 0.52 425 a 343 a

average 8.28 29.20 0.53 392 3.04

CV (%) 19.7 7.2 10.0 7.1 10.1

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by DMRT
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Figure 142 Monthly rainfall, maximum and minimum temperatures at Sukhothai Agricultural

Research and Development Center 2016 (Srisumrong Meteorology Station)
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Figure 143 Level of mealy bug, red mite and whitefly spread on Cassava var. Rayong 9 in the

kaolin use experiment for insect pest control (Rayong Field Crops Research Center

2014-2015)

Note: insect score 0 = none; 1= 1-25 insects/plant; 2= 26-50 insects/plant; 3= 51-75 insects/plant; 4= 75-100 insects/plant;

5= more than 100 insects/plant
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Figure 144 Monthly Rainfall and maximum and minimum temperatures at Rayong Field Crops

Research Center 2014-2015 (Huai pong Agro-meteorological Station)

Table 145 Yield, % starch, and plant height of cassava var. Rayong 9 in the kaolin use
experiment for insect pest control (Rayong Field Crops Research Center 2014-2015)

Treatment Yield (tons/rai) % starch Plant height (cm)
1. spray nothing 4.59 19.90 1772 c
2. water spray 4.48 20.85 1755 ¢
3. Thiamethoxam 4 ¢/20 ( 4.45 18.65 187.6 bc
4. kaolin spray 20 g/20 | 4.71 19.80 216.0 a
5. kaolin spray 40 g/20 | 4.26 18.45 208.0 ab
6. kaolin spray 60 ¢/20 | 4.79 19.75 203.2 ab
7. kaolin spray 80 ¢/20 | 474 20.10 189.8 bc
CV (%) 26.62 12.48 7.61

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by DMRT
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Figure 145 Level of mealy bug, red mite and whitefly spread on Cassava var. Rayong 9 in the
kaolin use experiment for insect pest control (Rayong Field Crops Research Center

2015-2016)
Note: insect score 0 = none; 1= 1-25 insects/plant; 2= 26-50 insects/plant; 3= 51-75 insects/plant; 4= 75-100 insects/plant;

5= more than 100 insects/plant
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Figure 146 Monthly Rainfall and maximum and minimum temperatures at Rayong Field Crops

Research Center 2015-2016 (Huai pong Agro-meteorological Station)

Table 147 Yield, % starch and plant height of cassava var. Rayong 9 in the kaolin experiment
for insect pest control (Rayong Field Crops Research Center 2015-2016)

Treatment Yield (tons/rai) % starch Plant height (cm)

1. spray nothing 5.28 26.27 205.6
2. water spray 553 26.60 198.0
3. Thiamethoxam 4 ¢/20 | 4.71 26.35 199.0
4. kaolin spray 20 ¢/20 | 4.71 25.12 190.6
5. kaolin spray 40 ¢/20 | 5.22 26.15 209.3
6. kaolin spray 60 ¢/20 | 5.23 25.80 199.5
7. kaolin spray 80 ¢/20 | 5.29 26.40 200.5

CV (%) 16.54 8.50 11.55

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by LSD
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Figure 147 Level of mealy bug, red mite and whitefly spread on Cassava var. Rayong 9 in the
kaolin use experiment for insect pest control (Rayong Field Crops Research Center

2016-2017)

Note: insect score 0 = none; 1= 1-25 insects/plant; 2= 26-50 insects/plant; 3= 51-75 insects/plant; 4= 75-100 insects/plant;

5= more than 100 insects/plant
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Figure 148 Monthly Rainfall and maximum and minimum temperatures at Rayong Field Crops

Research Center 2016 (Huai pong Agro-meteorological Station)
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Figure 149 Plant height of cassava var. Rayong 9 in the kaolin use experiment for insect pest

control (Rayong Field Crops Research Center 2016-2017)
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WURALNAT AINEIAU (Table 148) wagluiugsssad 9 NaKdn wazvuInalANULANANNTUNINETHA N3
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PJuan nsnulnezilnggy NNSWUNIAUSRTT 40 ke 60 NSU/UN 20 dns (Table 149)
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Figure 150 Level of mealy bug, red mite and whitefly spread on Cassava var. Rayong 5 in the
kaolin use experiment for insect pest control (Sukhothai Agricultural Research and
Development Center 2014-2015) with monthly rainfall, maximum and minimum

temperatures (Srisumrong Meteorological Station)

Note: insect score 0 = none; 1= 1-25 insects/plant; 2= 26-50 insects/plant; 3= 51-75 insects/plant; 4= 75-100 insects/plant;

5= more than 100 insects/plant
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Figure 151 Level of mealy bug, red mite and whitefly spread on Cassava var. Rayong 9 in the
kaolin use experiment for insect pest control (Sukhothai Agricultural Research and
Development Center 2014-2015) with monthly rainfall, maximum and minimum

temperatures (Srisumrong Meteorological Station)
Note: insect score 0 = none; 1= 1-25 insects/plant; 2= 26-50 insects/plant; 3= 51-75 insects/plant; 4= 75-100 insects/plant;

5= more than 100 insects/plant
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Table 148 Yield, % starch and plant height of cassava var. Rayong 5 in the kaolin experiment

for insect pest control (Sukhothai Agricultural Research and Development Center

2014-2015)
Treatment Yield (tons/rai) % starch Plant height (cm)
1. spray nothing 795b 24.98 ab 238 ab
2. water spray 11.39 a 27.08 a 259 a
2. Thiamethoxam 4 ¢/20 | 9.39 ab 2395b 249 ab
3. kaolin spray 20 ¢/20 | 9.31 ab 25.50 ab 241 ab
4. kaolin spray 40 ¢/20 | 8.13b 2390 b 251 ab
5. kaolin spray 60 ¢/20 | 8.71 ab 26.25 ab 229 ab
6. kaolin spray 80 ¢/20 | 8.76 ab 26.00 ab 214 b
average 9.09 25.38 240
CV (%) 21.3 7.0 9.2

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by DMRT

Table 149 Yield, % starch, plant height and stem diameter of cassava var. Rayong 9 in the
kaolin experiment for insect pest control (Sukhothai Agricultural Research and

Development Center 2014-2015)

Treatment Yield (tons/rai) % starch ~ Plant height (cm)  Stem diameter (cm)
1. spray nothing 14.48 b 23.53 284 239 a
2. water spray 16.72 ab 24.30 287 2.38 a
2. Thiamethoxam 4 ¢/20 ( 14.76 b 24.33 278 2.29 ab
3. kaolin spray 20 ¢/20 | 13.72 b 24.18 295 216 b
4. kaolin spray 40 ¢/20 | 15.56 b 22.63 311 2.24 ab
5. kaolin spray 60 ¢/20 | 14.08 b 25.33 302 232 ab
6. kaolin spray 80 ¢/20 | 20.32 a 24.35 299 216 b
average 15.66 24.09 294 2.28
CV (%) 16.9 8.1 11.0 4.9

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by DMRT
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Figure 152 Level of mealy bug, red mite and whitefly spread on Cassava var. Rayong 5 in the
kaolin experiment for insect pest control (Sukhothai Agricultural Research and
Development Center 2015) with monthly rainfall, maximum and minimum

temperatures (Srisumrong Meteorological Station)

Note: insect score 0 = none; 1= 1-25 insects/plant; 2= 26-50 insects/plant; 3= 51-75 insects/plant; 4= 75-100 insects/plant;

5= more than 100 insects/plant
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Figure 153 Level of mealy bug, red mite and whitefly spread on Cassava var. Rayong 9 in the
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temperatures (Srisumrong Meteorological Station)

5= more than 100 insects/plant

50.0

40.0

30.0

20.0

10.0

0.0

311



312

Table 150 Yield, % starch, plant height and stem diameter of cassava var. Rayong 5 in the
Kaolin spraying experiment (Sukhothai Agricultural Research and Development

Center 2015)

treatments Yield (tons/rai) % starch Plant height (cm) Stem diameter (cm)

1. spray nothing 6.75 24.50 326 3.09
2. water spray 7.19 26.23 321 3.04
2. Thiamethoxam 4 ¢/20 | 6.43 25.50 308 2.84
3. kaolin spray 20 ¢/20 | 8.45 25.43 297 2.82
4. kaolin spray 40 ¢/20 | 791 25.63 322 3.13
5. kaolin spray 60 ¢/20 | 8.14 27.13 338 3.19
6. kaolin spray 80 ¢/20 | 7.48 25.73 299 2.84

average 7.44 26.16 316 2.99

CV (%) 24.7 6.1 11.3 14.6

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by DMRT

Table 151 Yield, % starch, plant height and stem diameter of cassava var. Rayong 9 in the
kaolin spraying experiment (Sukhothai Agricultural Research and Development

Center 2015)

treatments Yield (tons/rai) % starch Plant height (cm)  Stem diameter (cm)

1. spray nothing 9.27 26.95 322 3.02
2. water spray 8.33 28.43 308 3.02
2. Thiamethoxam 4 g/20 | 6.65 27.55 320 2.97
3. kaolin spray 20 ¢/20 | 7.38 28.53 313 297
4. kaolin spray 40 ¢/20 | 6.98 28.88 314 2.95
5. kaolin spray 60 ¢/20 | 8.85 27.55 322 2.82
6. kaolin spray 80 ¢/20 | 6.76 28.50 325 294

average 7.75 28.06 318 295

CV (%) 32.5 5.4 2.6 7.1

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by DMRT
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Figure 154 Level of mealy bug, red mite and whitefly spread on Cassava var. Rayong 5 in the
kaolin use experiment for insect pest control (Sukhothai Agricultural Research and
Development Center 2016) with monthly rainfall, maximum and minimum
temperatures (Srisumrong Meteorological Station)

Note: insect score 0 = none; 1= 1-25 insects/plant; 2= 26-50 insects/plant; 3= 51-75 insects/plant; 4= 75-100 insects/plant;

5= more than 100 insects/plant
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Figure 155 Level of mealy bug, red mite and whitefly spread on Cassava var. Rayong 9 in the
kaolin use experiment for insect pest control (Sukhothai Agricultural Research and
Development Center 2016) with monthly rainfall, maximum and minimum

temperatures (Srisumrong Meteorological Station)
Note: insect score 0 = none; 1= 1-25 insects/plant; 2= 26-50 insects/plant; 3= 51-75 insects/plant; 4= 75-100 insects/plant;

5= more than 100 insects/plant
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Table 152 Yield, % starch, plant height and stem diameter of cassava var. Rayong 5 in the
kaolin use experiment for insect pest control (Sukhothai Agricultural Research and

Development Center 2016)

treatments Yield (tons/rai) % starch  Plant height (cm)  Stem diameter (cm)

1. spray nothing 7.64 26.75 311 2.86
2. water spray 7.35 25.20 307 2.83
2. Thiamethoxam 4 ¢/20 | 6.56 27.30 310 2.70
3. kaolin spray 20 ¢/20 | 7.17 24.95 303 2.83
4. kaolin spray 40 ¢/20 | 8.37 25.90 297 295
5. kaolin spray 60 ¢/20 | 7.47 25.38 289 294
6. kaolin spray 80 ¢/20 | 7.19 27.38 295 271

average 7.39 26.12 302 2.83

CV (%) 27.0 6.3 5.0 10.4

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by DMRT

Table 153 Yield, % starch, plant height and stem diameter of cassava var. Rayong 9 in the
kaolin spraying experiment (Sukhothai Agricultural Research and Development

Center 2016)

treatments Yield (tons/rai) ~ % starch Plant height (cm) Stem diameter (cm)

1. spray nothing 10.22 28.68 390 3.41
2. water spray 8.07 29.65 380 3.37
2. Thiamethoxam 4 g/20 | 8.52 30.03 365 3.29
3. kaolin spray 20 ¢/20 | 9.63 30.03 377 3.19
4. kaolin spray 40 ¢/20 | 9.48 29.93 392 3.41
5. kaolin spray 60 ¢/20 | 9.71 29.28 379 3.31
6. kaolin spray 80 ¢/20 | 8.96 29.83 377 3.30

average 9.23 29.63 380 3.32

CV (%) 15.1 3.6 6.1 7.3

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by DMRT

AudITeuasnauudanugivivalan
U 2557-2558

o o

HAYBIAUYINAUNTABNITU A8 wNatAn JTud s naslul 2557-2558 wuIAUYT7
inaulsiensdviangveduaidnsiudlends lngnsiamsviangvesutasiaviidtegrsuuasnnuly
wlaamaassn@nwinuyinvesiuasdngndrdy Ae indeudadudlendaddginunisidiviany 25-

50% wesiuluyisdulunssuasludniswuansvinty dunssudsduy lununisavinans



317

U 2558-2559

Audidsuainmnudaiusivalanldinisugnluiledeu ningiau 2558 uddszauiigm
Bowlufistanilidudwsvdaiinanmssondios 50% Feazvhnisugnlndludoungainiou 2558 uas
$1891UT 2559
1 2559-2560

dwiunavesiuriunduifidenisidiiansvesiuasdnssiudendslud 2559 Tagnsaanis

% =

anevesuuatiazimeguuanulullameassnfnwmuriavesiuasdnsidfny Aolsuas wu

Y
=

nskdinany 50-75% vesiunlunsiulunnnssudslubieu nuAUS 2559 famsuluwieu 2559 lag
Tufidnwailugauszaandesuuianuuuvesiuiliasainlsinisgafiuindeainty vililuagde
Aaalsfiad Ferrararszuiagunsiluanineiniawiuds niodufisgiaduaiuiy windsainiuyn
axda o [ '’ ' = = | -
nssudsndduulsunsanasaudy o lagluliilugauszaranies oradesnanlutivdounguniay
2559 fuifauliquigu 2559 vainsnaasdiilunnasun vibiusunalsunsanadlaesssuyd Feundls
wasagsrUInlutiudUsnaslugisgauaarinty duluggrulinunisssuin dsiunsldfuernmauly

mmaaamﬂ’m%ﬁwmmmLLuaaﬁmgﬁuﬁmwé’q

3.1.4 nsAnwnslifuraniauiiensatuaulsasiudUsaslunnznisiufsuuUasgiionnia
AudITBUAzNAILINISINYATE LVTiY

U 2557-2558 luiiugszens 5 nuniswviatevedsalululivazlugn Iaenunisiiviaieves
Tsalugadaudifeunaney v 7 nssuds wumadvinanglusedudentu (Figure 156) dndluiou
waedneu liwuidvians Tudeusunaumunisidiviaeangnssidsn 1 werlufeusiuniay wuns
dvaneanznssadsi 7 uarasnuniadvhanednaddudeunnsien s 7 nssuinumadsians
launneeiu Tsafinudnlsaldun Tsalugn Iewumsdwhasdudidoususy sufafeuunsau Tu
wiasiewis 7 nsmBwunisdivhanevedselugaldunnsaty duluiusszess 9 numadvhae

s

vaalsalululiuaslsnlugaumeniuiuiugszeos 5 lagnumsidvhaevedsalulndluseugaiay
wazeuNnsIAN (Figure 157) wumsiininatevadlsnusandiugsseas 5 dalsaluan wuniswn
Mangadeadaiuiugzeas 5 waznunsidhargluseAuulsanduie iy
SoiAuiemandanuin luiugszees 5 nandn Weslduduls auguasduriugudnansd)
laiflenausnsnafunsadd nedanedowindy 11.59 fu/ls 26.11 wWedldud 237 wu. way 3.26
MUY (Table 154) wagluiugszeas 9 HanFnLazvIREUKUAUINAAITAUUANA1TUNN9AT
TnenssuAsmanunidudam 80 n¥u/ih 20 Ans Wikandngsan wihiu 20.04 du/ld uand1sinnsss
U7 waznawuta Souiedigean vty 2.7 su. uilduenatumsedftunssadinislavuans

Asnulynezdlsuay NSNULNNAUSATT 20 wag 80 NS/ 20 Ams (Table 155) wWiavuUSourisuiu
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Figure 156 Level of leaf blight and brown leaf spot incidence on cassava var. Rayong 5 in the
kaolin use experiment for disease control (Sukhothai Agricultural Research and
Development Center 2014-2015) with monthly rainfall, maximum and minimum

Temperatures (Srisumrong Meteorological Station)
Note: Brown leaf spot score: 1= 5% of leaf damaged with 0-6 scars/leaf; 2= 10% of leaf damaged with 7-14 scars/\eaf; 3= 20%
of leaf damaged with 15-21 scars/leaf
Leaf blight score: 0= no infested leaf; 1= black spot or dead zone around infected part; 2= exudation on stem; 3= 1-2

leaves wilted with exudation; 4= more than 2 leaves wilted; 5= whole stem wilted and die back from top
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Figure 157 Level of leaf blight and brown leaf spot incidence on cassava var. Rayong 9 in the

kaolin use experiment for disease control (Sukhothai Agricultural Research and
Development Center 2014-2015) with monthly rainfall, maximum and minimum

Temperatures (Srisumrong Meteorological Station)

Note: Brown leaf spot score: 1= 5% of leaf damaged with 0-6 scars/leaf; 2= 10% of leaf damaged with 7-14 scars/\eaf; 3= 20%

of leaf damaged with 15-21 scars/leaf

Leaf blight score: 0= no infested leaf; 1= black spot or dead zone around infected part; 2= exudation on stem; 3= 1-2

leaves wilted with exudation; 4= more than 2 leaves wilted; 5= whole stem wilted and die back from top
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Table 154 Yield, % starch, plant height and stem diameter of cassava var. Rayong 5 in the
kaolin spraying experiment (Sukhothai Agricultural Research and Development

Center 2014-2015)

Treatment Yield (tons/rai) % starch Plant height (cm)  Stem diameter (cm)

1. spray nothing 10.87 25.90 239 3.40
2. water spray 12.06 26.63 252 3.36
2. Thiamethoxam 4 ¢/20 | 11.36 25.85 248 3.39
3. kaolin spray 20 ¢/20 | 12.76 26.90 223 2.98
4. kaolin spray 40 ¢/20 | 12.60 23.95 242 3.31
5. kaolin spray 60 ¢/20 | 9.67 27.35 222 3.26
6. kaolin spray 80 ¢/20 | 11.83 26.18 232 3.11

average 11.59 26.11 237 3.26

CV (%) 18.2 9.5 9.3 14.2

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by DMRT

Table 155 Yield, % starch, plant height and stem diameter of cassava var. Rayong 9 in the
kaolin spraying experiment (Sukhothai Agricultural Research and Development

Center 2014-2015)

Treatment Yield (tons/rai) % starch Plant height (cm) Stem diameter (cm)
1. spray nothing 14.80 b 22.93 280 2.35 ab
2. water spray 14.24 b 23.80 268 247 a
2. Thiamethoxam 4 ¢/20 ( 14.80 b 24.33 301 2.30 ab
3. kaolin spray 20 ¢/20 | 13.64 b 25.33 292 232 ab
4. kaolin spray 40 ¢/20 | 15.60 b 23.18 291 226 b
5. kaolin spray 60 ¢/20 | 14.16 b 25.58 296 224 b
6. kaolin spray 80 ¢/20 | 20.04 a 25.13 306 2.33 ab
average 15.33 24.32 290 2.00
CV (%) 13.2 7.4 9.3 4.8

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by DMRT

U 2558
Ugnifuduendsssezdan 1.2x0.9 wns Tuiuil 5 unsrau 2558 lddaiaiinueninsigriay 16-
4-8 JuN 23 Au1AN 58 NSTUITN 2-7 WUFITHINATIUITIUIU 6 AT Twiud 22 unsiau 58, 20

NUAINUS 58, 30 TuAY 58, 27 Lww1eu 58, 26 W wn1AY 58 war 23 quieu 58 nudn luiugssyss
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vodlsalulnduazlugadiinialuiiou n.a.58 luszdu 0.75-1.00 (Figure 158 waz 159) uazillaiiy
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Figure 158 Level of brown leaf spot incidence on cassava var. Rayong 5 in the kaolin use
experiment for disease control (Sukhothai Agricultural Research and Development
Center 2015) with monthly rainfall, maximum and minimum Temperatures (Srisumrong

Meteorological Station)
Note: Brown leaf spot score: 1= 5% of leaf damaged with 0-6 scars/leaf; 2= 10% of leaf damaged with 7-14 scars/leaf; 3= 20%
of leaf damaged with 15-21 scars/leaf
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Leaf blight score: 0= no infested leaf; 1= black spot or dead zone around infected part; 2= exudation on stem; 3= 1-2

leaves wilted with exudation; 4= more than 2 leaves wilted; 5= whole stem wilted and die back from top
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Figure 159 Level of brown leaf spot incidence on cassava var. Rayong 9 in the kaolin use
experiment for disease control (Sukhothai Agricultural Research and Development
Center 2015) with monthly rainfall, maximum and minimum Temperatures
(Srisumrong

Meteorological Station)
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Note: Brown leaf spot score: 1= 5% of leaf damaged with 0-6 scars/\eaf; 2= 10% of leaf damaged with 7-14 scars/leaf; 3= 20%
of leaf damaged with 15-21 scars/leaf
Leaf blight score: 0= no infested leaf; 1= black spot or dead zone around infected part; 2= exudation on stem; 3= 1-2

leaves wilted with exudation; 4= more than 2 leaves wilted; 5= whole stem wilted and die back from top

Table 156 Yield, % starch, plant height and stem diameter of cassava var. Rayong 5 in the
kaolin experiment for disease control (Sukhothai Agricultural Research and

Development Center 2015)

Treatment Yield (tons/rai) % starch  Plant height (cm) Stem diameter (cm)

1. spray nothing 7.47 25.83 315 3.22
2. water spray 6.73 26.68 314 2.79
2. Thiamethoxam 4 g/20 | 7.82 26.00 324 293
3. kaolin spray 20 ¢/20 | 9.27 25.93 278 2.67
4. kaolin spray 40 ¢/20 | 7.35 27.43 310 293
5. kaolin spray 60 ¢/20 | 7.70 26.15 325 299
6. kaolin spray 80 ¢/20 | 8.23 27.15 297 2.84

average 7.80 26.45 309 291

CV (%) 26.6 4.0 12.3 14.3

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by DMRT

Table 157 Yield, % starch, plant height and stem diameter of cassava var. Rayong 9 in the
kaolin spraying experiment (Sukhothai Agricultural Research and Development

Center 2015)

Treatment Yield (tons/rai) % starch Plant height (cm) Stem diameter (cm)

1. spray nothing 10.04 a 28.68 315 3.08
2. water spray 823 b 29.88 315 3.02
2. Thiamethoxam 4 ¢/20 ( 790 b 29.35 324 2.83
3. kaolin spray 20 ¢/20 | 790 b 30.28 319 3.02
4. kaolin spray 40 ¢/20 | 591 ¢ 29.40 322 2.96
5. kaolin spray 60 ¢/20 | 953 a 27.43 326 2.87
6. kaolin spray 80 ¢/20 | 853 ab 27.95 324 294

average 8.22 29.00 320 2.96

CV (%) 34.8 8.3 33 8.2

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by DMRT
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Figure 160 Level of brown leaf spot incidence on cassava var. Rayong 5 in the kaolin
experiment for disease control (Sukhothai Agricultural Research and Development
Center 2016) with monthly rainfall, maximum and minimum Temperatures

(Srisumrong Meteorological Station)
Note: Brown leaf spot score: 1= 5% of leaf damaged with 0-6 scars/leaf; 2= 10% of leaf damaged with 7-14 scars/\eaf; 3= 20%
of leaf damaged with 15-21 scars/leaf
Leaf blight score: 0= no infested leaf; 1= black spot or dead zone around infected part; 2= exudation on stem; 3= 1-2

leaves wilted with exudation; 4= more than 2 leaves wilted; 5= whole stem wilted and die back from top
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Figure 161 Level of brown leaf spot incidence on cassava var. Rayong 9 in the kaolin use
experiment for disease control (Sukhothai Agricultural Research and Development

Center 2016) with monthly rainfall, maximum and minimum Temperatures
(Srisumrong

Meteorological Station)
Note: Brown leaf spot score: 1= 5% of leaf damaged with 0-6 scars/leaf; 2= 10% of leaf damaged with 7-14 scars/leaf; 3= 20%
of leaf damaged with 15-21 scars/leaf

Leaf blight score: 0= no infested leaf; 1= black spot or dead zone around infected part; 2= exudation on stem; 3= 1-2

leaves wilted with exudation; 4= more than 2 leaves wilted; 5= whole stem wilted and die back from top



Table 158 Yield, % starch, plant height and stem diameter of cassava var. Rayong 5 in the
kaolin spraying experiment (Sukhothai Agricultural Research and Development

Center 2016)

treatment Yield (tons/rai) % starch Plant height (cm)  Stem diameter (cm)
1. spray nothing 9.08 a 26.48 311 2.87 ab
2. spray water 9.02 a 24.40 303 263 b
3. Thiamethoxam 4 ¢/20 | 7.27Tb 26.00 305 2.80 ab
4. kaolin spray 20 g/20 | 8.09 ab 19.53 302 2.76 ab
5. kaolin spray 40 ¢/20 | 7.60 b 24.28 294 2.81 ab
6. kaolin spray 60 ¢/20 | 6.36 b 26.00 307 3.09a
7. kaolin spray 80 ¢/20 | 9.44 3 26.45 300 294 ab
average 8.12 24.73 303 2.84
CV (%) 25.3 235 4.3 8.3

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by DMRT

Table 159 Yield, % starch, plant height and stem diameter of cassava var. Rayong 9 in the
kaolin spraying experiment (Sukhothai Agricultural Research and Development

Center 2016)

treatment Yield (tons/rai) % starch  Plant height (cm)  Stem diameter (cm)
1. spray nothing 8.28 ab 28.90 356 3.15ab
2. spray water 9.75a 29.68 348 329 a
3. Thiamethoxam 4 ¢/20 ( 8.53 ab 29.15 336 3.11ab
4. kaolin spray 20 ¢/20 | 7.50 b 29.53 342 283 b
5. kaolin spray 40 ¢/20 | 9.60 a 30.15 347 3.01 ab
6. kaolin spray 60 ¢/20 | 751b 28.93 358 2.90 ab
7. kaolin spray 80 ¢/20 | 9.59 a 29.56 351 3.01 ab
average 8.68 29.41 348 3.04
CV (%) 134 a5 6.8 8.4

Numbers in the same column followed by the same letter were not significantly different at 95% confidence level by DMRT
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3. USHNEUNEIUNLEsaUSUNUNAaNER (WUUTY) = USUNantatndenty Bas/nn. Nandn) x ALY
ULUUUTY (NN./8RST)
4. ANUVUNLUUTBIULUALYEA = 0.85 NN/AMNT LAZAINUNUILULYDUNTUUUTY = 730 NN./ARS

5. USunaudinu (CH,) = USinaudonds (nn.@alwds/nn. naw@n) x Emission Factor (g/tonne fuel)

Emission Factor = 55 g/tonne fuel (UsiuALYa)
Emission Factor = 2,200 g/tonne fuel (U uLUUTY)

6. U3 SO, = 2x Sx Flilo S = Usinaudamlosludomas (% by wt) ; F = Usinandomasifldsie
NN, WANER

Usinaudamleludhsiusiva = 0.035 % : Usinadawleluisiuiuudy = 0.05 %
7. dafiwe1niAannnisilanszatevesaulunsnseuuUas wazguasnuiluwdas (PM,) e fuazess
YWWIALENNIT 10 pm = Emission Factor (kg/ha) x 1 / (6.25 x Wananmals)

Emission Factor = 1.56 kg/ha
8. USunaunafiwaniel NH; anmslddewndl £ (NH3) = FC x EF x 17/14

FC = Usanaute N Aldsenlansunandn

Emission factor veeel NPK = 4% ; Emission factor v8edg urea = 15%
9. Usunaunafiwenie N,O a1nnstddendl  E (N,0) = FC x EF x 44/28

FC = Usanaute N Aldsenlansunandn

Emission factor ‘U@ﬂﬂﬂmﬁmﬁ N,O = 0.0117 (lsifiniae)
10. Vnauuaansvna (ansvieentuguras N)

N leaching + runoff / AN. Wawa® = NFERT x FRACLEACH (=0.2)

NFERT = USinaute N Aldfsianlaniunandn
FRACLEACH = dngau N fimeluiunh (ifiviae) = 0.2

11. YSunaumaansmati (mimaaﬂiugmm P): Pro = Prot X Fro

P = U3ana P fignaestefiufinzuan (kg P/ha)

Pot = U3ana P fignazluiunilaeiade fidn = 0.175 kg P/ha dwisuituiinzdgn (arable
land)

F.o = A1 correction factor AUINAINALNTT

Fo = 1 +(0.2/80 x P,Os/ha) = (1/wandnsiols) + [(0.2/80) x ({8 P,Os Pldwols x 6.25)]



