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Abstract

The research and development of varieties and technology of sugar pea production was
conducted from 2016 to 2020 due to the shortage of green pea varieties for consumption and
use as seeds. The commercial varieties currently used are susceptibility to powdery mildew, a
disease that damages sugar peas in all plantations, and farmers lack the technology to produce
quality sugar peas. The purpose of this research project is to improve the varieties of sugar
peas for consuming fresh pods of new varieties with high yields. It has good taste, short harvest
life and is tolerance/resistant to powdery mildew disease, as well as developing the right
technology to produce more quality and quantity of peas. It is divided into 2 activities. First,

Varieties improvement and breeding of fresh Sugar pea There are 4 experiments in this
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activity as bellows; (1.1) Selection and Evaluation of Pisum sativum L. varieties in Northern
Thailand was conducted at Chiang Rai Horticultural Research Center during November 2015 to
February 2016. It was found that all sugar peas had similar botanical characteristics. Most of
them were vining cultivars except Jd 013 which was low growing type. Yield and quality after
harvest were evaluated and found that CRs 015 gave the highest average fresh pod yields of
798.11 ke./rai and CRs 015 pods had the highest pod lengths. Cs 012 and Tn 014 had the
highest pod peel thickness. Two varieties of Cn 006 and Jd 013 had the highest total soluble

solids.

Keywords : Sugar pea varieties selection breeding powdery mildew Plant Nutrient Yields Quality
Insects Integrated Protection Control

(1.2) Hybridization and Selection Sugar Pea for Fresh Pod Consumption. The research was
conducted from October 2016 to September 2020 at Chaingrai @and Loei province. Evaluation
and selection of 11 varieties that is suitable for parent line. In 2016, making cross to create a
base population for selection. Selection by pedigree method individual plants is selected from
F, to F4 progenies. In F4 generation, have been selections for 10 new varieties. In 2020, evaluate
the growth, yield and pod qualities compared to commercial. The experiment plots were
arranged in a randomized complete block design with three replications of 10 treatments. The
result revealed that the round pod group, cv. 110x103-1-4 had the fastest flowering and
harvesting age of 39.6 days after sowing. The flat pod group, cv. 102x110-3-2 had the fastest
flowering of 40.0 DAS and the earliest harvesting age was 54.0 DAS, which is collected faster
than commercial varieties. In term of yield, it was found that 110x103-1-4 had the highest number
of pods and total yield.. The flat pod group, it was found that 101x107-5-14 and 106x105-2-51
had the highest number of pods and the highest total yield. Which is not different from the
commercial varieties to ensure the consistency of the species before publishing new varieties to
farmers. (1.3) Reaction of sugar pea to powdery mildew disease cause by Oidium sp. The
reaction of 14 varieties of sugar peas to powdery mildew disease was conducted at chiang rai
horticultural research center during 2017 to 2018 using Randomized Complete Block design with
14 Treatments and 3 replications. Detection and evaluation of disease incident and disease
severity was monitor according to the level score of disease index. The results in 2017 show
that Cs007 had the lowest percentage of diseases with 46.7%, disease severity has been
consistently monitored; Cs007 variety show resistance to powdery mildew disease with 2.50

levels of disease severity. Repeated trials to confirm the results in 2018 have been show that
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Ts010 and Cs007 have highly resistant to powdery mildew disease with level of disease severity
at 1.73 and 1.87 which were lower than other varieties, while 10 varieties have symptom of
disease with level of disease severity 4.30 to 6.00.

(1.4) Comparison of the Tolerance to Powdery mildew disease of Hybrids Sugar pea
Comparison of the Tolerance to Powdery mildew disease of Hybrids and commercial varieties
was examined on 2019-2020 at the Chiang Rai Horticultural Research Center. The Powdery
mildew disease was evaluated of 70 days after sowing. In 2019, the result showed that Cs007
variety is very strongly resistant to Powdery mildew disease and Ts010 showed a higher resistant
to the disease than other hybrids, with 10 percent of disease incident and severity level is 1.03,
while 106x101 and 107x101 had 52.5 percent of Powdery mildew disease; with disease severity
levels are 1.53 and 1.55, respectively. In 2020, powdery mildew outbreaks were more severe
than in 2019 trial. The Ts010 variety shown greater tolerance to powdery.mildew disease than
other varieties with 2.08 of disease severity level. Cs007 and 106x101 showed higher resistant
to the disease than other hybrids, with severity level of disease are 2.38 and 2.78 respectively.
and second activities of this project is Research and development of production
technology of Sugar pea. There are 3 experiments‘in this activity as bellows;

(2.1) Study on Suitable Rate of N P K Nutrient.for Fresh Sugar Pea (Pisum sativum)

The objective of this research is to find the optimal rate of NPK for the production of fresh sugar
peas, consisting of 2 steps: 1) Study on nutrient requirement of fresh sugar peas showed that
the nutrient ratio of N: P: K is 12: 1: 4. Therefore, fresh nutrient requirement of sugar peas have
5-1-2 kilograms N- P,0s-K,Q per rai and 2) determine rate of sugar pea fertilizer in experimental
plots Chiang Rai Horticultural Research Center in 2017 and tested in the planting area, Mae
Chan District, Chiang Rai Province growing season in 2018, found that applying fertilizer at a rate
of N requirement 1-2 times of N-fertilizer application affected yields but did not affected the
yield’s component and quality of the sugar peas. Which is more applying a rate lower 1 time of

N requirement and farmer’s fertilizer method.

(2.2) Controlling of Sugar peas insect Pest : American cotton bollworm Helicoverpa armigera

and Leaf miner flies Liriomyza sp. This research aim to suitable pesticide for protection of
American cotton bollworm Helicoverpa armigera and Leaf miner flies Liriomyza sp. The result
has been found that spraying of deltamethirn 3% EC or carbosulfan 20% EC at a rate of 20 ml
per 20 liters of water gave highest effectively to protection of sugar pea from Helicoverpa

armigera. In case of Leaf miner flies Liriomyza sp., spraying of fipronil 5% SC at a rate of 20 ml
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per 20 liters of water, has the best protection. However, the method spraying of emamectin
benzoate 1.92% EC, 10 ml per 20 liters of water or carbosulfan 20% EC at a rate of 30 ml per
20 liters of water had effective protected sugar pea from Leaf miner flies similar to spraying of
fipronil 5% SC at a rate of 20 ml per 20 liters of water.

(2.3) Integrated Insect Pest Control on Sugar Pea  This study was conducted by comparing
Integrated Pest Control (IPC) With farmers' methods. Found that farmers' methods and IPC the
infestation of suger pea pests was less than the level that damaged yield. The yield of the
farmers' produce between 528.6 and 696.0 kg per rai, IPC yielded between 523.5 and 649.2 kg
per rai. The production cost of farmers to be between 17,750 -25,920 baht per rai how IPC cost
between 15,570-20,920 baht per rai lower than farmers' method. Because the destruction of
insects does not reach the damage value. Therefore no pesticide spraying that made the cost is
less than farmers who have sprayed insecticides when found destruction of insects. As a result,
the net income of IPC is between 5,370 - 12,700 baht/year, more than more than the farmers'
method between 3,394 - 11,790 baht/year. When looking at Benefit Cost Ratio (BCR) it was
found that IPC had a higher BCR than farmers' methods.
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Breeding and Variety Development of Sugar pea (Pisum sativum L.)
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Selection and Evaluation of Pisum sativum L. in Northern Thailand.
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Abstract

The selection and evaluation of fresh sugar pea (Pisum sativum L.) varieties in Northern
Thailand was conducted at Chiang Rai Horticultural Research Center during November 2015 to
February 2016. 13 varieties were evaluated using Randomized Complete Block design with 2
replications. It was found that all peas had similar botanical characteristics. Most of them were
vining cultivars except Jd 013 which was low growing type. It appeared that Ts 010, Ns 011, Cs
012 and CRs 015 had early first flowering date (37.67, 37.17, 36.57.and 36.67 days respectively),
while Cn 006 Jd 013 had late first flowering date (52.33 and 54.17 days respectively). Yield and
quality after harvest were evaluated and found that CRs 015 gave the highest average fresh pod
yields of 798.11 keg./rai. Two varieties including Cs 005 and CRs 015 pods had the highest pod
lengths (10.54 and 10.27 cm respectively). The highest weight per pod (6.04 gram) presented in
CRs 015. Cs 012 and Tn 014 had the highest pod peel thickness which was 0.35 cm. Two
varieties of Cn 006 and Jd 013 had the highest total soluble solids (10.2 and 10.6 °Brix,

respectively) which were 95% significantly difference compared to others.

Keyword: Pisum sativm L, “Evaluation

NI

'
v v

aue (Risum sativum L) WuitvdnisddisdianisnfinnudAynieeiuems wazdaauinn
aunsadn uuslaalivatediu Meilnan son wae uazdusesu uilaaduliniudenisdiuiunin
wananuudslinsihuldduingiuemisidesdad (Cousin, 1997) Wasaniluunaslusiundidey

(fLAs LazAmy, 2546) Mdunasyivlauwaylinanana luoinianaAsud1ady (Cousin, 1997) unas

a LY

dl o dl = 1 a dy dl =) ! !
HanTdAyvetUsEInAlneNvinzaueguinuiuigs lnsanzuaunamie dluggrulidaise

Ugnluiunswla Jaugnuuviiieandegaumgiinn lnenandnvzladesnitugnlugguun uisiaagg

9 Y

ninUgnlugguun Yszwelnedndidaduanluguilnan dnududs wneunseu uwazwdauiaiianis

a Y @ o et o a o v [ v o = 2 o LY a
Uslnn LL@3150L‘UuLﬁJa@WHﬁqIUUiﬁmﬂﬁ]’]‘H’Jumqﬂ Usunaunisuinwaanidun e lgdmsuuslnauay

16



17

waatugdmsumsmzugnaneludsewmatn.e. 2556 91uu 19,935 fiu Anluyanl 334.7 duum
wagdaeanyIauna 2,051 Auyadn 1.18 a1uum

O ] (4

rawenduiuduuzihvesnsulul we. 2538 Ao Wuginlva@esse waziugiinidndessey
Yaqtumdaifissiusiinlngdesne indauarldoumnifou 20 Tudr Snfsdssounasielsasutls fady
Fedududesadretadueitugival Afdenuun lifideu sauivanu dwiuiugian Hisueudn
ngjdmsuiusiudn Welminuasnsiiush Alvuandngauaziuniulse fdulunissumufnw
Fnwouzana veadaduwn ai’wLﬂuﬁaﬁﬂw%ﬁai’mi’mLLazLﬂ%amﬁaué’ﬂwmzﬁugmmm fifinnanmng

dwsulgnluaniawmionauuu waziludeyaiiugrudmiunsusuusaiugsely

s2lgudTN133dY
PIUHUNITNAGDUY RCBD & 13 n35335 2 91 Inenssuishenugiafuen 13 wus

¢ o &

- gUnsal sugandumnlaun

1. n95u3391 1 Ce 002
15503591 2 Cs 004
353337 3 Cs 005
35339 4 Cn 006
n35u337 5 Cs 007
n35u337 6 Ji 008
3303391 7 Cs 009

n591359 8 Ts 010

v 0o N o kR LN

N551357 9 Ns 011
n3533%7 10 s 012
. A35SSA 11774 013

N592359112 Tn 014

e
A S

13. n55a357 13 CRs 015 (WusiinlnajiTesne 3)

- 3FM15VNaBY

1. 9UTWRUFIIGUAIINUAG 69 INUUIGUVDITTUAZLONYUY WNBYINISUSBUIBURUS

]

FIUIUL3 Aeug

[
[y Y

2. dniugmdunmauaiUgniieriinisissuiisuiiug laewseuiunlunsidelaglaninsull

9

v v A

2 danei Litenndn Ty 15a waziuas wirtuyurnludnsiwunzauiioUsu pH vaadulyilion
N1 5.5 kaENTIWAUATENLUAIUIA 0.8 x 10 1. UgnUuulaliel viquas 1 Ay 15995en11
wlaandng 40 au. Jo 15-15-15 8n51 40 nn./ls wazde 46-0-0 9n31 20 N/l Ugnaaduwen

viguag 1 Ay szezdan 30 wu. Ugnuaaiednsananawlas ladeassn 2 ndwgnle 3 dUanvi Ao

17



18

U8 15-15-15 §m31 40 nn/l3 Adadeiy wsandunaulaudu wasyinAne Wetidumieennen 1d
U8 0-46-0 8n31 30 nn./ls nslvidmuenuwsnza wasuasiaidesiuidalsauuamn 10

Ju AU ALnss ez andmsunIsusLnaan

- Myduiindeya
1. SNYANIINGNYAENS IuuiuNeenaen YWRin @ ANURULLe ANUKIY

2. UUNNUUNEn wazUSuunanan

- ALAYANIUN

a v

SUAY manAw 2558 dugn fugneu 2559 szewlian 1Y

fa o

a A IS IS IS IS
AUGIVYNVAIULTENTNY B.LIDITVEITNY .LYYITY

NAN1INAADILAZDAUTIY

)

¥

nNsnaaeItuiinteyanisiaiayiuls LagdnuaueN IR YAans WA 91U 13 ang

fa v A

g Tuwlameasgudifenvaiudesse Tudinfoungadnigw 2558 G NUAMUS 2559 lag wui

fa v !

LAAYWUSLANYULWANA1INUA I

9

v ¢

Wug Cg 002

Tufidden vwaly 2.6x3.3 wu. fflewn2 (tendnil) Avanelu wWimiulauuuTudne ldflvuuunds
Tunagvieslu menusnuuimumadelud 1849 nduainedidvn ndunennarsiidvn enguiuiievas
UL 23 Su fnvwiadn 1,7x7.5 9u. diminiinede 5.08 ndu Hndiden IWadndes aumunileiin
0.27 ¥y, Wanddnwarnsnay Ailghasy Tuudeden swanwdaseiln 67 wia tadnudneds
0.36 n3u (1wl 1.1.1 ua®1.1.14)

Wug Cs 004

Tufiddehgon atinly 2.5x3.2 @u. fifeinnz (tendril) fivanely wlaivlawuutudia Taifay

14 aa a

vunaslusagviadlu aenusnuiuisuvistelui 21-23 pennduddiaiidvn ndunennatsldvuneeu

Y
a

p1gufuifsmdanenuiu 25 fu nvwimdn 1.7x9.2 #u. dntinilniade 4.14 n¥u #ndde THadntdes
AramunLieiin 0.24 g fniiniFeuwdedidnuassuly Andesedu Samdadun Sutuwdesieln 7-9
i dhatniudaiads 021 n¥u (il 1.1.2 uay 1.1.14)

Wug Cs 005

Tufidden vwelu 3.5x4.5 o, fiflewne (tendnil) Avanelu WigiulauuuTudne liflvuuunds
Tuuazviedly monusnudisunsdeluil 18-20 aen nduginsiidun ndunennansiidvn o1giiuifen

NFINDNUIU 25 U Hlnvuetdn 2.3x10.5 sy, Wmtnilneads 5.30 nsu dndilerlaaudniios Anunul

18



19

dloiln 0.22 wu. filniFeu winddnwarsUld Andesady Tauudadedy Suauiwdadein 6-8 win
thwinudaiade 0.32 ndu (1wl 1.1.3 way 1.1.14)

Wug Cn 006

Tufidden vwaly 2.6x3.7 @u. fifleine (tendnil) Avanelu wWimdulauuuTudne liflvuuunds
Tunagvioslu menusnuiuidumisdeluil 15-17 aenndudtnaiidvn ndunennasiidyn ongiiuifen
udsnonuiu 25 u Hnauadn 1.7x7.5 wu. dwiinineds 4.91 n3u iindiden TWadntdos arumuniile

i 0.30 ¥y, Agudntasindnidnvuzsuamasy @leinsu Taudndvnd Swiuuiasein 7-8 wan

1%
o

Yminwdaade 0.25 nSu (And 1.1.4 way 1.1.14)
Wug Cs 007

IS J

Tuiidleeou aunlu 3.0x4.0 . dflownng (tendril) Alatslu wayEUTawuLIUAIS Taiflvu
vundtluuagiasly aenusnuiuidunistelui 16-20 aenndugdnaidideesy paunennaeiidlag
W e1egiuiieandinanuiy 25 Tu Hnowiadn 1.7x8.6 au. dwmdninede 4.70 ndu Hndden 1as
2 v & a . 2 Ao N e a9 2 = ° 2
Wntiey Anunuiedin 0.22 gu. AHnSey wislidnwaesuly AvRetrsy Tawdndvn Suuwaase
Hn 7-9 was dvinwaneds 0.27 A3y (N 1.1.5 waz 1.1.14)

Wug Ji 008

Tufiddensou vunlu 3.5x4.694. fflownig (tendril) MUarelu WwiaRulawuuduais luflvuuu
waslunagyiodlu aonusnuuiidmislelun 16:19 nennauatlwiidvungeu ndunennansiidvuy 81y
WULAEINEIRDNUIY 25 Tu Hnauinan 1.6x85 w3l uutininwade 3.44 ndu in R BRRRPRGE
& v & a D &y 2 o LA a & 2 o °
Wntes Aunuiiedn 0.23 wu. Ailnguindes wanlidnwaesUl Avdesnsu 1audadvn 91wy

wansetn 7-9 wan Yvinwaniede 0.17 N3y (N 1.1.6 waz 1.1.14)

Wug Cs 009

Tufiddehgon atinly 3.5x5.0 @u. fiifoinnz (tendril) fivately wlaivlawuutudia Taifay
vundslunazviodu nonusnuiuismumssdeluil 17-20 aonnduginadidvuy ndunennans dusmydy
p1giuiiemdsnenuiu 25 Ju Hnwuiaidn 1.8x0.2 wu. dwidniinads 4.47 ndu iln - Aifeadeu 1és
Bntios arumunileiin 0.24 au. Aailnduidndiesmdniidnunesuly Amdesndy damdndun s1uu
wiesailn 7-9 wia dndniudaiads 025 n¥u (Al 1.1.7 uay 1.1.14)

Wug Ts 010

Tufidifergou vualy 3.5x4.3 au. fiifoinnz (tendril) fivanely wlaivlawuutuia Taifay

vunasluuazviodlu aenusnuruidumiadalun 18-21 aennduatieiidvuy ndunenna1ailding any

]

a A !

WULAEINAIRDNUIU 25 Ju Hnuun1.7x9.0 oy, uutindnads 3.99 nsu dndllerdeu laudntae

19



20

aruviieiinede 0.23 wu. AainiFeu winidnuuesuld Andosndu Samdedun Swaudadeiin
8-9 whn tmiinudaiads 0.27 nfu (il 1.1.8 way 1.1.14)

Wug Ns 011

TufidiTenseu vurnly 3.1x3.5 gu. filownz (tendril) Avaneslu wiaiviauuuiudie Tidy
vunddlunagiiosly aonusnuruiidunsdoludl 18-20 aennduginsdidun nduaennansidvameng
AuiRgamdsaenuiu 25 Su Hnvunl.6x8.77 wu. dwidniiniade 3.55 niu Bndiden WWadndes A
suniletln 0.22 wu. AilnFeu wiaidnvursuly Avdosnu duudadiinia Swauwbadeiin 7-9
wida dwiindaede 0.15 n¥u (il 1.1.9 way 1.1.14)

Wug Cs 012

TufidiTenseu vurnly 3.4x3.5 qu. filoinz (tendril) Avanelu wiaitTauuutudne Liflay
vuvdslunazyiedu aenusnurufisuvisdelud 16-18 aenndugdsiidunadunennansiidun o1y
AuiRemdnonuiu 25 Yu Bnvwin 1.5x7.7 su. dndinilneds 51103080307 WWadniios A
suileiin 0.35 9. ArilnFev wisddnwuzsudvden AToeTudandeden Suudadeiln 7-9
i vntniudaiads 022 n¥u (Al 1.1.10 ua 1.1.14)

Wug Jd 013

Tuididenseu sualu 2.7x3.5 @y, fiffeiny (tendrl) Aivanelu wiasivlauuulituda Tiday
vunddlunagiiesly ponusnudisumisteluil 18-20:mennduddndidan nduaennansiidan o1y
Auieamdsnenuiy 25 Yu Hinvuiaidn 15x71 g, dhaiindniede 265 nfu iln - Adeadeu Tés
Bntles auvuniletin 0.2 wu. AriiniFey winidnuuesuld Andesedy taudedun Suauwdade
Hn 7-8 whn dwiinudeiaie 0016 ndu (1wl 1.1.11 way 1.1.14)

Wug Tn 014

Tuidden wwelu'3.2x.2 @, fifleine (tendnil) Avanely wWimdulnuuuTudne liflvuuunds
Tunagvioslu menusauuisiunsdeluil 17-19 aenndugdnaiidun ndunennansiidvn engifuiien
udsnonutu 255y Bneiin 1.5¢7.4 wu. dwiininiads 4.82 nfu Hndde Taadntos arumundein
0.35 . MilniFeuudndidnunrsuanten Adenty Tuudaden Sunuudeseiln 7-8 wia dntdn

WAARAE 0.19 n¥u (" wfl 1.1.12 uae 1.1.14)

Wug CRs 015 (Elnlugidessne 3)

Tufidden aunlu 3.7x5.0 . fong (tendril) Maelu w3gvlanuuduang liflvuuumas

o 1

Tuwazyiadlu AoALSNUIUAALIUITDIUT 17-19 AaNNAU

eldvuneeu ndunennaladl dvun a1y

Y

WULeImdInanuiIu 20 Ju Hnvuin 2.5x10.3 s, dinidninas 6.04 n3u indiden 1audntes Ay

20



21

dy a a [ a o =) A a gj @ a A a [ [ !
nunieiln 0.23 wu. BElnSeU Lllaﬂilaﬂi?}ngﬂﬂall ANH0IATN VUNARFLNGDIATN NUIULLAARBRN

7-8 Wwan vwinwdaiads 0.38 nSu (Ad 1.1.13 wag 1.1.14)

21



AN 1.1.3 anwrnen ainuwazinues Cs005

b
-
-
~
-
~

Ad 1.1.4 anwzaan anduwazilnvad Cn 006

22




23

23



24

AN 1.1.9 dnwauenan afukazilnvad Ns 011 AN 1.1.10 anwairnan anusazilnves Cs 012

AN 1.1.13 anwiznen anuwazilnues CRs 015

= 1 24
(Wosseinlug) 3)



5

(EERTERRETEARREEEEERRE
Cg 002 Cs 004 Cs 005 Cn 006

e s seen 2 oS - > i avaceii

AT S HHHII'HHHIHHIHHHIIIHHIIIIHHIHII
Cs 007 Ji 008 Cs 009 Ts 010

TR
Ns 011 Tn 014

IR

HIIHI\'HIIHIHHIHH%M
CRs 15

o o < % O o ° v ¢
AMNN 1.1.14 aNWULLUAALANYDINIAUNIIUIU 13 a"lﬁ]WUﬁq

25

25



26

1NNTURNNAADUNUIITIUINTUTNABNUINFTUUIUNGIRINUGNVRININUAINUS Ts 010, Ns
011, Cs 012 waziiug CRs 15 sonnonlalidfian (36.67, 36.61, 35.57 uag 35.67 Jupuaisiv) druiug
Cn 006 wag Jd 013 eanaantad19an (54.33 waz 56.17 T Aua1au) taeiininuwanm1eeeiedl

v o

WodAgn9adin (113199 1.1.2)

'
v @

HAKFARazYLInYasEnd T LAdEUgNUI1 DIEUMITUSCRs 015 Tinandnsalsuiniian

(% s

798.11 Alan3u Wug Cs 005 wag WugCRs 015 Tvurnarmedilnuiniige (10.50 uag 10.27 v,
L) Wug CRs 015 Hdwidniinanniian 6.04 nfu dmuiug Cs 012 waziug Tn 014 S usun
domnfianwindufie 0.35 au. Tnefianuuansnsedieiideddymeada (ned 1.1.1)

dauiiug Cs 004, Cs 007, Ji 008 uaz Ns 011 fdrwrwuanseiinuinga (8.00, 8.23, 8.00 uay
8.00 WA AudIRL) Cg 002 uaz WusCRs 015 fiminvesudaniniian’(0.36 uag 0.38 n3y
AAEFU) daustug Cn 006 waziug Jd 013 AAMILANNTiaR (10.2 uaz 106 BrixMudiu) (A1371971

1.1.2)

M990 1.1.1 HAKEALATAMNNYBIHAHARNITWAAETUEA1Y Yannadeunaudideiivaiudessy

WaUNgAINEY 2558 9 WaUNUNTNUS 2559

GRENIIY NANARRNER YUIARN il AmumuLile
(nn./1%) CED) (N5) (31.31.)
Cg 002 323.14f 7.48ef 5.08bc 0.27b
Cs 004 449.23de 9.19b 4.14ef 0.24c
Cs 005 585.15bc 10.54a 5.30b 0.22cd
Cn 006 683.72b 7.51ef 4.91bc 0.30b
Cs 007 503.13cd 8.60cd 4.70cd 0.22cd
Ji 008 328.69f 8.46d 3.44¢ 0.22cd
Cs 009 536.44cd 9.14b 4.47de 0.24c
Ts 010 566.57bcd 9.04bc 3.99f 0.23c
Ns 011 374.22ef 8.77bcd 3.55¢ 0.22c
Cs 012 626.56bc 7.71le 5.11bc 0.35a
Jd 013 296.21f 7.12f 2.65h 0.19d
Tn 014 535.86cd 7.40ef 4.82cd 0.35a
CRs 015 798.11a 10.27a 6.04a 0.23c
CV (%) 12.9 3.1 5.2 6.7

LARAsNNNUA8D N YN BUN UL UL LA LT ANUWANANIN9EDR LAe3S DMRT

26






M13197 1.1.2 AMNNANEAYRIN IR UNEETUEH19 Ugnnaaeunaudideiivaiuiiesng

\AoUNgAINIEY 2558 89 WBUNUNINUG 2559

fgihduen  wasviln dvinude  USinavewdd  eonusauu
(dn) (n3w) avaetild ( Brix) (Tu)
Cg 002 6.32e 0.36a 8.6defe 47.33cd
Cs 004 8.00a 0.21d 8.3efgh 42.83cde
Cs 005 7.33bcd 0.32b 7.8gh 44.17cd
Cn 006 6.93d 0.25¢ 10.2ab 52.33ab
Cs 007 8.23a 0.27c 9.1cdef 41.83def
Ji 008 8.00a 0.17ef 9.6bc 49.17bc
Cs 009 7.78abc 0.25c 8.5defgh 42.67cde
Ts 010 7.93ab 0.27c 9.2cde 37.67efg
Ns 011 8.00a 0.15f 7.6h 37.17fg
Cs 012 7.20cd 0.22d 9.3cd 36.57g
Jd 013 6.83de 0.16ef 10.6a 54.17a
Tn 014 7.28cd 0.19de 7.7¢h 48.17bcd
CRs 015 7.33bcd 0.38a 8.2fgh 36.67g
CV (%) 4.6 7.3 5.7 8.0

' '
P

ANRALTNANUAE DAL DUN UL UL LRI LUTANUWANAIIN19EDRIAE3S DMRT

—_

[y

NSLAUANULT DI 95%



29

ajUunansIveLasdaLauaLuY

U o I

1. thdumaneusiiliinandngefigade Wug CRs 015 Giugilnlua)iTease 3)

9 9

1%
o

Frdumanewush GummEJﬂLLavmwuﬂE]ﬂmﬂwama Wuﬁ CRs 015
0

Y Ly

2. 3
3. fhdunaneusiitanunuidomniianfie Wug Cs 012 waw Tn 014
4. fhdumaetusitanuniuvesieiinuingade Wus Cn 006 uay Jd 013

LY (% A saa

- Wugddumiinauls Aefhdumsiug CRs 015 GTudilnlngease 3) Wuiugidanen

9 v 9

v

oonuais Tinandesiolsgs wangdmivliiautusioly wildeidere Hnauelvg) ieilnuns e

1%
)=

Muveietey d3ufidumiug Cn 006 wag Tn 014 Milleflanun wazliauninuveuilegs

winzandusuih Wl dunowiiugdmsunsusuugaiug

& & 1

Tugrsanedoununiiusilutnniiunaninuaziluyeigu)lisugelu nun1ssuInves

s @

lsasudsluynaneiug dalulugiisufinnensentanisndudisaudat darsdosduidalsni

3

Faos ( 80% WP) Aanu wazidalawenisMidulnasazauanlsalullas ioannisssuinvedlse

LONE1581994

o a U ddy = U o = a 4a a 6 & A a 6 o v a

ML ﬂaqwm, AUNUN @R, UV SRS, NIEUIF Liax‘iﬂigﬂ‘iﬂi, QL‘UWJ LIDAE, UAN WAUUANLASNYT
UNT LAUAT . 2546, S1899UNANNTIVEIUUTEU U 2544/45 ﬁaamswamﬁﬂamLLasmﬁmﬁuﬁ:ﬁa

U aQAa a ] ¥
AULAN. gauﬁimqmwma, Wealvyd. 36 wi.

Cousin, R. 1997. Pea (Pisum sativum L.). Field Crops Research 53: 111-130.

29



30

n1sMAaai 1.2 MskaNnusuasdndaniugatdunndimniunisuslnailngn

Hybridization and Selection Sugar Pea for Fresh Pod Consumption
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Abstract

The objective of this research was to improve new variety of sugar pea for high yield and
good quality of consumption. The research was conducted from October 2016 to September
2020 at Chaingrai and Loei province. Evaluation and selection of 11 varieties that is suitable for
parent line. In 2016, making cross to create a base population for selection. Selection by
pedigree method individual plants is selected from F, to F; progenies. In F4 generation, have
been selections for 10 new varieties. In 2020, evaluate the growth, yield and pod qualities
compared to commercial. The experiment plots were arranged in a randomized complete block
design with three replications of 10 treatments. The result revealed that the round pod group,
cv. 110x103-1-4 and 110x103-1-46 had the fastest flowering and harvesting age of 39.6 and 54.0
days after sowing (DAS) respectively. The flat pod group, cv. 102x110-3-2.and 102x110-3-12 had
the fastest flowering of 40.0 DAS and the earliest harvesting age were 54.0 and 56.0 DAS, which
were collected faster than commercial varieties 6 and 8 day respectively. In term of yield, it was
found that 110x103-1-4 had the highest number of pods and total yield at 1,662 and 6,469 g/10 m?.
The flat pod group, it was found that 101x107-5-14 and 106x105-2-51 had the highest number
of pods at 1,104 and 1,098 pods, and the highest total yield was 3,987 and 3,475 g/10 m?
Which is not different from the commercial varieties to ensure the consistency of the species

before publishing new varieties to farmer.
Keywords : Hybridization, Selection, Fresh Sugar Pea
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Reaction of sweet pea to powdery mildew disease cause by Oidium sp.
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Abstract

The reaction of 14 varieties of sweet peas to powdery mildew disease was conducted at
chiang rai horticultural research center during 2017 to 2018. 14 varieties of sweet peas as follow
Ts001, Cs004, Ag011, Cs007, Ji008, Cs009, Ts010, NsO11, Jd013, Ns012, C101, T110, Tai Sung
No.11 and Chiang Rai No.3 were evaluated using Randomized Complete Block design with 14
Treatments and 3 replications. Detection and evaluation of disease incident and disease severity
was monitor according to the level score of disease index. The results in 2017 show that Cs007
had the lowest percentage of diseases with 46.7%, while Cs009 and Ts010 have been founded
the percentage of diseases with 56.7 and 86.7% respectively. The disease severity has been
consistently monitored; all three varieties show resistance to powdery. mildew disease with
2.50, 2.26 and 3.43 levels of disease severity respectively. Repeated. trials to confirm the results
in 2018 growing season have been show that Ts010 variety had‘a minimum percentage of
diseases with 63.3% of powdery mildew diseases. Evaluation of disease severity showed that
Ts010 and Cs007 have highly resistant to powdery mildew disease with lower level of disease
severity than other varieties. However, Cs009 and Ag011 showed moderately level of disease

severity while 10 varieties have symptom of disease with level of disease severity 4.30 to 6.00.

Key words: powdery mildew, sweet pea, reaction
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A15197 1.3.1 Wesdudanusenuazmnuguadevessumiauamasgn 45 Ju lunlameassgguan

U 2560
Fiugidum AsIENLRAY (%)" ARSI ULAAY (9312
Ts001 100.0 43.5
Cs004 100.0 34.1
Ag011 100.0 50.5
Cs007 96.1 40.0
Jio08 97.4 35.3
Cs009 96.1 38.9
Ts010 100.0 42.9
NsO11 98.7 32.0
Jdo13 100.0 aa.7
NsO12 100.0 46.0
Wessednlngiues 3 100.0 74.5
C101 94.2 49.2
e woasll 92.3 37.9
T110 96.1 43.3

L Anadgan 3 91 asiaunainisugn 40 Ju

M13199 1.3.2 mafalsasulavesdanuniugnaaeudiuiu 14 Wudluwlamaaes gaugnT 2560

2 @adyann 3 91 9 az 5 A

gL 70, 1u (%)! 77 Yu (%) 84 Yu (%) 91 Yu (%)
T5001 76.7 100.0 100.0 100.0
C5004 3.3 30.0 933 100.0
AgO11 3.3 30.0 733 100.0
C5007 6.7 16.7 13.3 46.7
Jioo8 80.0 100.0 100.0 100.0
C5009 0.0 16.7 233 56.7
T5010 3.3 6.7 60.0 86.7
NsO11 76.7 100.0 100.0 100.0
Jdo13 700 96.7 100.0 100.0
Ns012 80.0 100.0 100.0 100.0
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Wesseinlve #3 86.7 96.7 100.0 100.0
C101 33.3 100.0 100.0 100.0
Tnega #11 86.7 100.0 100.0 100.0
T110 56.7 100.0 100.0 100.0

Lidasifudnisiinlsmaasain 3 91 lnensiausediudidumsiuiy 10 su/klaimnasseos
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AU NvaIUTeesg gougnt 2560
FiugiduL 70 ! 77 U 84 Tu 91 Ju
Ts001 1.93 ab? 3.60 b 530d 6.00 b
Cs004 1.03 a 1.40 a 293¢ 4.66 ab
Ag011 1.03 a 1.36 a 2.00 bc 4.36 ab
Cs007 1.06 a 1.20 a 1.13 a 2.50 a
Jioo8 2.16 ab 4.03 bc 5.60d 6.00 b
Cs009 1.00 a 1.23 a 1.40 ab 2.26 a
Ts010 1.06 a 1.13 a 2.26 bc 3.43 ab
NsO11 286 b 4.50 bc 5.63d 6.00 b
Jd013 243 b 3.66 b 5.76 d 6.00 b
Ns012 2.13 ab 4.80 c 590 d 6.00 b
Wesseilnlug #3 2.33 ab 4.00 bc 6.00 d 6.00 b
C101 2.06 ab 3.86 bc 536 d 6.00 b
Tnega #11 243 b 4.76 c 583 d 6.00 b
T110 1.70 ab 3.66 b 533d 6.00 b
F test x o o *
CV (%) 38.7 18.8 11.6 28.1

' AnafgnuTuuslinTedan 3 91 Tngasaussliumiaumdnuu 10 du/uwlamaaesdey

msUsziulsasudaiinuulu Bnuwazddu wispzuuunnuguusedse 10y 6 szaulaun

JeAU 1= lijW‘l_JEJ'WﬂWTZJENIiﬁiqLUjQ,

AU 2 = LNALSASILUNG 1-10% VBINUNIUNIAUTBINIAULAN

AU 3 = LNALSASILTNG 11-25% YaINUN MUNIHUVDINIAULAN

SYAU 4 = LANLSASILTN 26-50% VBINUN bUNIAUVBINIAULAN

AU 5 = LNALSASILTG 50-75% VYaINUN MUNIAUVDINIAULAN

AU 6 = LNALSATILTININNTT 75% YBINUNTUNIAUYDINIRULAN

2 ARdsNmumednesRmounuluwulIfglidanukana1mIe@dflneds DMRT
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A15197 1.3.4 Wesidudanusenuwazaugeiuadenasian 45 Ju Tuuamaaes gaugnd 2561

gL AwIEnLRAY (%)" AR LAY (9312
Ts001 95.8 47.8
Cs004 87.5 aq.7
Ag011 95.8 535
Cs007 100.0 59.1
Jio08 95.8 a9.7
Cs009 95.8 60.3
Ts010 100.0 559
NsO11 987 54.2
Jd013 95.8 52.7
NsO12 87.5 48.1
Wesseilnlugiues 3 100.0 91.8
C101 94.6 62.3
Ings woas1l 90.4 46.6
T110 91.7 64.1

LAnuaBinnn 3 40 AT9UUTRINSUgN 10 U 2 fuaBeann 3 €1 9 av 5

M131991 1.3.5 Msifialsasudavesidunvageudiuiy 14 Wug luulamaaes gougnt 2561

gL Wesigusinsiialsasut !

70 U 77 U 84 1 91 U
Ts001 83.3 100.0 100.0 100.0
Cs004 30.0 90.0 93.3 93.3
Ag011 36.7 73.3 73.3 83.3
Cs007 10.0 40.0 66.7 76.7
Jioo8 90.0 100.0 100.0 100.0
Cs009 3.3 33.3 66.7 83.3
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Ts010 0.0 333 40.0 63.3
Ns011 66.7 100.0 100.0 100.0
Jdo13 66.7 100.0 100.0 100.0
Ns012 100.0 100.0 100.0 100.0
Wesreinlve #3 86.7 100.0 100.0 100.0
C101 56.7 100.0 100.0 100.0
Tngs #11 90.0 100.0 100.0 100.0
T110 96.7 100.0 100.0 100.0

L Jasifudnisinlsnaasain 3 91 #51aUsediudIdumsnuly 10 su/ulawnasseas

fa o A

A15197 1.3.6 Anuguusilsasudsesiidummageudiou 14 us luulameasswesaudidofivaiu

Weasng gaugntl 2561
fugidun JEAUANNTULTBLLTATIUTS]

70 U 77 84 91

Ts001 1.97 cd 257 cd 573d 573d
Cs004 1.30 abc 1.93 bbc 320 c 4.30 c
Ag011 1.37 abc 1.73 ab 243 b 320b
Cs007 1.10 ab 1.40 ab 1.70 a 1.87 a
Jioos 230d 293d 573d 593d
Cs009 1.03 ab 1.23 a 213 b 253 b
Ts010 1.00 a 1.20 a 1.47 a 1.73 a
NsO11 1.90 cd 277d 580d 577d
Jdo13 1.73 bcd 2.40 cd 570d 6.00d
Ns012 223d 2.80d 537d 577d
Weswilnlug #3 1.97 cd 2.83d 577d 6.00d
C101 1.60 bc 2.63d 550d 5.80d
1‘1/1“’(1& #11 227d 257d 523d 577d
T110 2.10d 2.73d 567d 567d
F test . . . .
CV (%) 223 16.2 7.5 9.7
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S¥dU 4 = WAnlsasuils 26-50% vositudilusmaduuosdidun
s¥éfU 5 = nlsasulls 50-75% vesituiiluaduyesdadumn
s¥8U 6 = 1Anlsasutlannndn 75% vesitudilustiduresdadun
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Abstract

Comparison of the Tolerance to Powdery mildew of hybrids and commercial varieties
sugar peas was examined on 2019-2020 at the Chiang Rai Horticultural Research Center. The
hybrid and commercial varieties of sugar peas was tested by RCBD with 4 replications and 14
treatments. The comparative varieties were Ts010, Cs007, T110, Jd013, Chiang Rai No.3 and Fang
No.9 The results of 2019 trial, showed that 106x101 is growing faster than other varieties at the
age of 60 days. The Powdery mildew disease of sweet peas was evaluated after planting 70
days. The result showed that Cs007 is very strongly resistant to Powdery mildew disease and
Ts010 showed a higher resistant to the disease than other hybrids, with 10 percent of disease
and severity level of disease is 1.03 The second was T110 with 42.5 percent disease, a severity
level 1.43, while 106x101 and 107x101 had Powdery mildew disease of 52.5 percent, with
disease severity levels are 1.53 and 1.55, respectively. In 2020, powdery. mildew outbreaks
were more severe than in 2019 trial. The result was found that 106x105 had the strongest
Powdery mildew disease, a severity level of 3.98 Secondly, Chiang Rai No.3 and T110 with
severity level are 3.95 and 3.93, respectively. While the resistant varieties are Ts010, a severity
level of 2.08 Cs007 and 106x101 showed higher resistant to the disease than other hybrids, with

severity level of disease are 2.38 and 2.78 respectively.

keywords : Powdery mildew disease, Hybrids, Sugar pea, tolerance
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Abstract

Study on suitable rate of N P K nutrient for the production of fresh sugar peas (Pisum
sativum). The objective of this research is to find the optimal rate of NPK for the production of
fresh sugar peas. Conducting experiments in the experimental plots of Chiang Rai Horticultural
Research Center and Farmers Plantation, Mae Chan District, Chiang Rai Province from October
2015 to September 2018, consisting of 2 steps: 1) Study on nutrient requirement of fresh sugar
peas showed that they have 3.8% Phosphorus (P) 0.33% and 1.18% Potassium (K) when
calculating the nutrient ratio of N: P: K'is 12: 1: 4. Therefore, fresh nutrient requirement of sugar
peas have 5-1-2 kilograms N- P,Os-K,O per rai and 2) determine rate of sugar peas’s fertilizer in
experimental plots Chiang Rai Horticultural Research Center in 2560 found that applying
fertilizer at a rate of N requirement 1-2 times cause 572-877 kilograms. per rai of yields and
sweetness 10.78-11.01 degrees Brixs which is more than applying a rate lower 1 time of N
requirement or not apply N fertilizer and tested in the planting area, Mae Chan District, Chiang
Rai Province growing season in 2018, showed that the rate of 1-2 times of N-fertilizer application
affected yields but did not affected the yield’s component and quality of the sugar peas. They
have 1,198-1,401 kg per rai of yields which is ‘more applying a rate lower 1 time of N

requirement and farmers’s fertilizer method.

Key word : Chemical fertilizer croprequirement Fresh Sugar Pea (Pisum sativum)
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1) fadwaniuginluessy 3
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4)
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7.1 TuUABUNITANEIAIINABINITTNDIMTNY (U 2559-2560)

Y 1

Ineguiiuiegnslugesvedluiimufuilussezisufianen uazieglnsvoznundnusdal

gn uieseimUsnasnemisiulasay veanesa uaslnunaidey Al

& ° = Y+ i v A Y A& o ¢a v
7.1.1 1890l Uadn¥msNIAIIUIU 10 @1 GZNJJﬂ']iI“UU‘EJLLG]ﬂW'Nﬂu ﬂ@lLaaﬂ@]umLUu‘WUﬁqL@U'ﬂﬂu iy

[ !

angwiniu duiusedisludgeeniousegissuszesnanusnuiu fuar 3-4 Tu 999U 20-30 fiu/wiad

9

Y 1 PN 5% (Y 1 I3 a [y v Y 1 v
LLﬁ%@]’JE]EJNEJﬂi%EJ%WLLﬂT\]G]LL(’*]ENVL?,J?jﬂ (SrognuLNgl 45-70 1) 19020819l ULAT AUS ILRBNABN LAY
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http://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%95%E0%B8%B5%E0%B8%99
http://th.wikipedia.org/w/index.php?title=%E0%B8%AD%E0%B8%B0%E0%B8%81%E0%B8%A5%E0%B8%B9%E0%B8%97%E0%B8%B4%E0%B8%99%E0%B8%B4%E0%B8%99&action=edit&redlink=1
http://th.wikipedia.org/wiki/%E0%B8%88%E0%B8%B4%E0%B8%9A%E0%B9%80%E0%B8%9A%E0%B8%AD%E0%B9%80%E0%B8%A3%E0%B8%A5%E0%B8%A5%E0%B8%B4%E0%B8%99
http://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%84%E0%B9%82%E0%B8%A3%E0%B8%97%E0%B8%B5%E0%B8%99
http://th.wikipedia.org/wiki/%E0%B8%A7%E0%B8%B4%E0%B8%95%E0%B8%B2%E0%B8%A1%E0%B8%B4%E0%B8%99%E0%B8%9A%E0%B8%B5_2
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Hrlazorn Aavideidaliuts daiuiinan uasihlueuliuisfigumgd 65 ssmuwaidoa Faininuis
wazuamegdlviaziden ihdeddlulaziussereennen uardiegalnluiiasgimuiinasinevs
Tulnsiau Weaesa waslnuwnaideu Wensu total uptake

7.1.2 ilsldteyanudesnsuiinusinemsvesanmsiin Mgilukazfuszezeannen uay
shethailndrsumideiuuds tluisuisuiussiuingauesiadun (J.Benton Jones, Jr wazaasz,
1991) uazAdan (2544) Fs13199 2.1.1 ilensruaniuzvesiivildiusmermsifismeondolsd a3

nuasnsleliunananudeinissineImsie Juduuiinasinemsiiiasenislunissyiule

(%
v v Y

uisszazinuifeanandn daudeddusuiasinemisiulusiududiunasinemisanilndideas

Mvundnadele

v A

o a YR [ =] [ a o @
M193194N 2.1.1 UiiJ’]ilJﬁWﬂ@?%’]ﬂUﬁ%ﬂUGﬂ FLAUNDNYY AL ITAUNLUUNBUBINAULHN

51913 SEAUA JEAUNBLIE LAUGS
%
Tulmsiau 3.80 - 3.90 4.00 - 6.00 > 6.00
Woawaia 0.25-0.29 0.30 - 0.80 > 0.80
TnuvaLge 1.80 - 1.90 2.00- 3.50 > 3.50
druesiiaiiiasey : Tudesvaduiiamniiug 1YY : TEELABNLINUIY

fan - fauvasann Plant Analysis Handbook (J.Benton Jones, Jr uagamdy, 1991) uazeau (2544)

7.2 Sunsunatuundnsedaduma, (@ 2560-2561)

7.2.1 AdunmnaedusameasdlngnaununImaaes LUy RCB $1uau 5 nssuids 4 1
fail 1) lalldde N (N=0) 2) taeN seerassludhm 11u 2 whmessudesnissine s N (N=0.5)
3) Jeiadl N s28200nnaNAniln 8n3INNUAINABINITE1N01MS N (N=1) 4) Juiall N svezasraludng
11w 2 Winvearudeeni1ssane vis N + Jewndl N szezeannanfnilndnsn 1 wivesniufednisss
919113 (N=1.5) uag.5) Jaindl N Sammuanudesnissigevng N ssevadlunasssozoannania
Hn (N=2) Bensssfsavmuedinislite P way K Snsfendu wdsnldanismeassuamanoidy
Juthdnsdefildumaaeuluuvamandidun Ingliaeandeafuaiiinsizsinu wazsiUSouiiieuiuns
Ta{onuninunInslngI1aununINAaes WUy RCB 31uru 6 n3us 4 91 ddl 1) Tadonwuisues
wnwasns 2) ldde 0-1-2 nn. N-P,0s-K,0/13 (N=0) 3) Tdde 3-1-2 nn. N-P,0s-K,0/l5 (N=0.5) 4) lale
5-1-2 nn. N-P,0s-K,0/15 (N=1) 5) eles 8-1-2 nn. N-P,05-K,0/l5 (N=1.5) waz 6) ldle 10-1-2 nn. N-
P,0s-K,0/13 (N=2) nnnssaisuudlate 3 ada ldun adausnuilodadumaeny 10-15 u adsdl 2 iadh
Suneny 25-30 Yu wawadedl 3 Wedhdumeonnendailn snfunssdsi 2 lldde N uaznssuisd
3 1418 N 2 adslasuvsldluafausnuasadont 2 dmsunisldde P uaz K fnsldludnsuieatunn

A55uAsInewUald 2 AsIluAsan 2 waz 3
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7.2.2 maneasinigluwlameassmazulatnunsnsaniunsludnvauziedu Al 1) v
MegfuneukazndsUgniidunt dlviesenantinilivesiu laun pH Y3uusimemislufu
wazillofu Wudu 2) Ygnidusilunlawmeass vuiaudaindng 150 vu. feasznitauias 50 au.

Uan 2 uad seeedan 100 x 30 wuiwns anvauas 2 ou 3) lddemunssids guasnwilagnislmn

'
Y o

Joafturidnlsauazunadnsidummuinuzivensdnnmanens uay 4) Wunanandiduniln
anluszenfufiufe Auiiufe 9 maans ietufindeyatminuasruiang
7.3 msUuiindaya

7.3.1 MU TRnuse Tuntas 1wy ulgn msfdnivily nsguainw wagnmsfiuifen

7.3.2 szugmaaiyiulnveaiadunn 1iun ulgn Jumenum 50 Wedldus Tufeilin uaziu
e Wud

7.3.3 tminanuastwiinuisesiegndlusasduiadunluseyaenusnuiu (szeingm)

7.3.4 dwiinanuagintinuisoshogsilndduelussesiuddausdslian

7.3.5 AT IETIRUNBULAE AN

7.3.6 19N LAYIUINTDINAHAR

a a

7.3.798yagn iy Ing
MIATIERdeYa  Yeyan1vaia
- AMaTEnIUN
fa & A

ﬂo?LﬁUﬂW{LUﬁ’]L‘aUﬂﬁiﬂLu@ua’J"ﬂEJWGUﬁ'BUL‘?iEN'i']EJ SUNBIDY JIUTATEIIIY  wazlUaunenInsg

DUNOLUTUY FINIATLII8 AU 2559-2561

HAN1IMARBILALARTTA!
8.1 NM3ANYIANABINITFTINDIMNTNY

8.1.1 daideniiunivgnirduniuilnatinasluundsgnuinmutiuuidiaudy vy 1 duauid
Sunousidu fmiadeens nausingin nuasnsfiegnidumndsuniuasunntgninuddatossn
Igrnouunuseldganiausenouduiimssruinveslsanutiludidum JeldiFeniuilusamanudariug
uazutamaassndluguiifeivaudessmefiovgnindundmiuifiusesidlu fu uaziinluszseznns
L3 AULRFNGY Ly

foyasnunisugn msldls waznananindunn qauand 2559 Mnmsdunwallimihigauaudas
117w 10 wlas ddel usildugnAeiugiBeseiinlug 3 Ugnsswineludl 8 ngadnieu-3 fuaeu 2558
szevoonAen 33-52 Jundsgn 1 10 wasdinislatendendsiu Tnouudd 3 admuszernmsaiaivle
Tnoafadl 1 Tandaugnuszunns 20 Yu lteiadl 15-15-15 naw 46-0-0 dndru 1:1 §n31 30 Alandudels
adsil 2 svezeanmen ldloied 12-24-12 051 30 Alansustels uazadedl 3 ladeiadl 13-13-21 831 30

Alanusals srezlAuiien 53-68 Tu wUadn 1-8 Tinandnsening 209-321 Alansusals drundasi 9-10
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Tinandns1senIne 170-182 AlanSusals lesaingnarsmdadaiiwviaeludemelussesSudaiin de

A9797 2.1.2
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o v [y Y+ LY 3 a a v o
M3 2.1.2 magam%ﬂgﬂ JUBBNABN ﬂ'ﬁi‘ﬂﬂﬂ FUNUNYT LAZNANAANIAULGN VDILUAINAADINAY

wUaawdnwaniug quiidefivanudosie $1uiu 10 wlad gougnd 2559
o 4 01y 918 NAKER
Ujm:miﬂu Tulgn esnnen nstade Fuden  Hnan
s (1) G (s
wlamnaes 350, 33 a%ed 1 udegn 17 Yulddewadl 151515 53 209
Hang Tumn 2558 $3AU 46-0-0 dndu 1:1 9951 30 nn./ls
(fuil 180 A3 ndadt 2 waslgn 36 T (e0nA0N)
lddewndl 12-24-12 8951 30 nn./ls
psdl 3 wasgn 48 Ju (Aniln)
lddeindl 13-13-21 w51 30 nn./ls
wUaamnnaes 35A. 33 aded 1 adegn 17 Su lddeiedl 15-05-15 55 215
Hany Fuoon 2558 $3AU 46-0-0 e 1:1 9951 30.nn./13
(i 220 A3.a1) psdl 2 wasUgn 36 1 (eENABDN)
ladewndl 12-24-12 999,30 An/ls
pdsdl 3 udsugn 48 T (Fniln)
ladewndl 13-13-21 §as1 30 nn./ls
wUasdniiug 1 1wy, 49 A%l 1yudagn 17 Yu ldlend 15-15-15 67 313
(W0l 1-5 andidld) 2558 $3AY 46-0-0 dndu 1:1 8n51 30 nn./ls
(fluil 147.5 Az Asadt 2 waelgn 53 Tu (onAan)
Telewndl 12-24-12 8931 30 nn/ls
psdl 3 waslgn 61 U (Aeiln)
ladewad 13-13-21 w91 30 nn./ls
wUasudeiug 1 1Twe. a9 adi 1 vdwgn 17 Yulddewed 15-15-15 64 315
(W0 6-10 9ndietldh) 2558 $3AU 46-0-0 dndu 1:1 8951 30 nn./l3
(fuil 1475 A1) psdl 2 wasUgn 50 U (eENABN)
ladewndl 12-24-12 9091 30 nn./ls
pdsdl 3 udsUgn 58 Yu (Fniln)
ladewndl 13-13-21 &ws1 30 nn./ls
wUasdniiug 1 1wy, 50 A% 1 vdagn 17 Yu lddeind 15-15-15 64 319

(Wonft 11-15 91nfield) 2558

(il 147.5 m3.a1)

AU 46-0-0 dndau 1:1 9n51 30 nn./ls
pdsdl 2 udagn 50 Tu (eenmen)
lddend 12-24-12 w31 30 nn./ls
K waslgn 58 Tu (Aniln)

lddeindl 13-13-21 dws1 30 nn/ls
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o v [y Y+ LY [ d' a o o
N13190 2.1.2 ﬂ@gﬁﬂ?iﬂ@ﬂ IUBBARNDN ﬂ']ﬂ“iﬂJEJ FUNULNYY  LASHANANNIAULST VBILUAINAADILAY

[ fa v A

=

wUasdnuaniug audiveiivaiudess d1uau 10 wlas geuant 2559 (se)
o 4 01y 918 NAKER
a9 Ujm:miﬂu Tulgn esnnen nstade Fuden  Hnan
s (1) G (s
6 wdauudanug 2 gwe. 52 A%l 1 udegn 18 Yulddeiadl 15-15-15 67 316
(W0l 1-9 andidld) 2558 $3AU 46-0-0 dndu 1:1 9951 30 nn./ls
(fuil 265.5 Az ndadt 2 waslgn 56 T (onAan)
lddewndl 12-24-12 8951 30 nn./ls
psdl 3 wasUgn 62 Ju (@niln)
lddeindl 13-13-21 w51 30 nn./ls
7 wlasudianiug 2 gwo. 50 aded 1 udegn 17 Su lddeindl 15-05-15 68 321
(W02 10-18 9nTiAlld) 2558 $3U 46-0-0 dndu 1:1 8951 30.nn./13
(fuil 2655 A1) psdl 2 wasUgn 56 1 (eENABDN)
ladewndl 12-24-12 999,30 An/ls
adsdl 3 udeugn 62 T (Fndln)
ladewndl 13-13-21 §as1 30 nn./ls
8 wlanudanug 2 gwe. 50  adedl 1 udegn 18 Yulddeiadl 151515 67 314
(Woil 19-27 9ndiefls) 2558 $3AY 46-0-0 dndu 1:1 8n51 30 nn./ls
(fuil 265.5 Az Asadt 2 waslgn 55 T (e0nAan)
Telewndl 12-24-12 8931 30 nn/ls
psdl 3 waslgn 61 U (Aeiln)
ladewad 13-13-21 w31 30 nn./ls
9 wlanufiniug 3 10wms. 50 a1 vdagn 18 Yulddowed 15-15-15 68 182
(W0 1-12 Evienilo) 2558 $3AU 46-0-0 s 1:1 9951 30 nn./ls
(il 354 A5.a1) psdl 2 wasUgn 56 1 (eEnAEN)
ladewndl 12-24-12 9091 30 nn./ls
pdsdl 3 udsUgn 62 Yu (niln)
ladewndl 13-13-21 &ws1 30 nn./ls
10 wlaswdniug 3 10ny. 50 A% 1 vdagn 18 Yu ldleind 15-15-15 68 170

(Wonft 13-24 Hefielld) 2558

(ﬁuﬁl 354 #15.41.)

AU 46-0-0 dndau 1:1 9n51 30 nn./ls
pdsdl 2 ndagn 56 Yu (eenmen)
lddend 12-24-12 w31 30 nn./ls
K waslgn 62 Ju (Aniln)

lddeindl 13-13-21 dws1 30 nn/ls
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8.1.2 nanseilsunasmensliufunaulgn gauand 2559 wuin Awdunsawntensngen pH

o a1 |

FENIN 4.7-5.8 BunIeingas dA15en319 2.01-3.68 % USunauvleanlaags (41-112 adnsusienlaniy)

¥ = 1

LA USUNUINLN AT UUADUIIAIDIEITEIING 103-368 Tadnsumanlansy A9ms19n 2.1.3

Y Y
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M13197 2.1.3 wadiesigvauneulgnidTunklaaudIeivaudessiy 1w 10 wlas gouand 2559

YSunausmormsialusiu

4 o 1 a (©) ) @ ®)
ALAUAIDYAY pH v
\ofu oM P K
(%) @n/nn.)  @n/nn.)
1. wasmmaesilanyTumn 5.2 SUUNTY 3.48 63 264
2. wamnansiliny Tuoen 5.8 JUUUNIY 3.65 65 280
3. wandnsiug 1 (Waad 1-5) 5.3 FUUNTY 2.81 112 226
4. uasuaniug 1 (W02 6-10) 53 YUNIY 2.38 78 226
5. wasiudawug 1 (Waail 11-15) 5.0 JUUNTY 2.51 54 137
6. wUaadnsiug 2 (el 1-9) 5.1 JUUNTY 3.35 70 368
7. wlasudniiug 2 (W07l 10-18) 5.0 UYUNIY 3.52 93 366
8. wasudawug 2 (waail 19-27) 4.7 FUUNTIY 3:68 111 366
9. uanudnriug 3 (Wanfl 1-12) 5.6 FUUNIY 2.34 39 160
10. wlasudaniug 3 (Wn?l 13-24) 4.8 YUY 2.01 41 103
AnTisnzan 6-7 . 253 2642 130
1=piui (1.1) 3=Walkley-Black method 4=Bray |l
5=Ammonium acetate 1IN pH 7 extraction 6= Feeling method

* AnansgunnAuandRvesRuvazausanisuanity (Tunsimi, 2548)

8.1.3 walasgiuTinasnaImisiulasiau (N) veaveda (P) uazlnunadey (K) lusegsly
ddu wazilnueadadumrgauand 2559 nudn Usina N szegluuifndiegsewing 2.88-4.51 % szey
ponnen 2.61-4.61 % uagszozilnun 3.05-032 % dwUiuna P szeglunnifnd szezesnnen uas
SreghlnuniA15¥1nI19.0.18-0.32 % 0.24-0.30 % Waw 0.36-0.46 % MuARU wazUIunal K szagluwn
WFufisening 1.00:1.91 % szozeenaon 1.35-1.90 % Wazszezinun 1.10-1.58 % (AN5197 2.1.4)
MU N P wee K Wlukardiduresihduniveis 3 ssezunmaiadsldivhiu 3.80 033
uay 1.46 % mud IRy AuImAuFeInIssIneT NPK Iddndudel N P K= 12: 1: 4 \dlerwua
darmslddedesuvasen N-P-K anArdinseiimdudots N-P,0sK,0 1#8as1s 5-1-2 Alanfu N-

P,0s-K,0 fals waziithuunenisuds 2,000 Alansusols
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M13197 2.1.4 NadATIeRUTIIUEI9eMs N P wa K lulukazaduniduwnssesluun sseveannen uaz

fa o A =

sreginun AnuwdaslgnaelumudITeivaiudiosis 31w 10 wuas gauand 2559

USnasne iy
oLAURIRE 1Y N (%)" P (%) K (%)
Tu  wmen Tu pon  HN v pan  Hn
1. LLﬂaqwmaaaﬁiqmi’um 288 261 3.05 0.24 0.24 042 1.44 1.88 158
. LLanmaaQEﬂqmi’uaaﬂ 378 274 403 0.30 0.29 0.44 1.68 1.35 152

- wlasudniug 1 We#l 15 391 401 373 027 030 044 187 177 116
- wlanudniug 1 We¥ 6-10) 424 409 421 030 030 043 176 159 1.18
Cwlauudeniug 1 wmil 11415 372 361 421 026 029 043 [ 191 182 128
- wlasdniug 2 We# 19) 343 396 350 031 030 040 11 190 1.10
. wlauudeniug 2 wmil 10-18) 451 461 402 018 030 .036 130 156 1.16

oo ~N O U B~ OWN

 wlauudenug 2 wmil 1927 335 395 413 030 030, 040 141 169 128
9. uatuannug 3 Wofl 1-12) 438 462 432 032 1039 046 104 136 118
10. wlaawdnnug 3 uendl 13-24) 3.61 370 319 <028 +»03 036 111 161 112

\de 378 379 384 . 028 030 041 1.46 1.65 1.26

NUBLUG : ! = Kjeldahl method ? = Vanado.molybdate

* = Atomic Absorption Spectrophotometer

8.2 NN mundndenlIaunn

a 1

fufumsimuasnslonsinnudesnsiiduniiTeuiisufunaiiaszsinuneutgn aelu
wamnaesgusitefivaudoms GasuUameasuluuasgndadunn Winadsl
8.2.1 wUawaaeiguididenvaiudesse qaugnl 2560
nadtAsaziRuAeuUgnidumIngUand 2560 ulasquditefivarudeasne wuin fudl
AnugaNauysal audunse Wuens (pH) Wunsadniles uvseing (OM) gadle 4.42 % USuna
Woanasaas (P) 32 TadnTusieflandy wazUTunalwuna@eugs (K) 435 fadnsuseilansy diuna
Anseirundaiuisnandndaduen wuin fuiildde N 5 9n3BUnIeInganaIINnouUgnue
famadidnganitArfimunzan TnoflAnsening 3.55-4.08 % uazUSuulnunaidouanas 258-341
fadn3useflandu sniiunssudsilide N muanudeInIssmomsiia (N=1) Tudunuuinnii (498)
wivsamearesalidngiusening 36-87 fiadnfudeAlandy d1u pH fiAsendng 5.8-6.7 Kunns1sdi

2.1.5
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M13199 2.1.5 HATATIENAUABULAENAWNHITUAT WaINARDIANYIENTINTSINEI981MS NPK 1

fa v A

wgandmumsiandnumuslaeilnan Audideivaiuiessy gauant 2560

UU0UEI901115
518019 pHY - y
oM@ (%)  PPun/nn)  K¥un./nn.) \Wafu ©

AunauUgn 6.0 4.42 32 435 Sandy loam
fuvdagnislelanssais
1. N=0 6.2 3.57 56 299 Sandy loam
2. N=0.5 6.2 3.57 42 341 Sandy loam
3. N=1 6.7 4.08 87 498 Sandy loam
4.N=1.5 5.9 3.55 61 292 Sandy loam
5.N=2 5.8 3.87 36 258 Sandy loam
Afivisgay® 6-7 2.5-3 26-02 130

1=piui (1.1) 2=Walkley-Black method 3=Bray |l

4=Ammonium acetate 1IN pH 7 extraction 5= Feeling method

* AnannsgunnAEndRvesiunvnsaudenisugnity (unsimi, 2548)

nssegdula 91nn1stuiinnssgAulanesuauavesiumaunnnsldaly

'
+

91w 3 As3 wudl vdddddeasen 1 audinlddelulasaudnsmniuninudeanissnems N (N=1) &

9 q

ANNERNNNIENT1DUREEITdAYNEdRWINAY 134 wudiwng wiliwandsiunislddelulasau

[
Y + v a

9951 2 WihwesaumeIn1s (N=2) uaginensife N=1 dfwilvanugunnnitdnsdulunisladens

q Y

U

2 udidlomdunisuinneneaninarmaswewuliuaniensadaiunislddednsaueniunislaldde

Y

FIM1519N 2.1.6

M15199 2.1.6 ARALAINEBIRUIRUAINauLazaldJeuUamaaeIAnwIdnIINTIiEIne NS

fa o A

NPK Mwsngasidavsunisnaniidumuslaaiingn audideivaiudesse gauant 2560

ANNGIRU (lURLIAS)

e naunslade nddlaioaiedi 1 udsldioaiedi 2 nddldioaiedi 3
1.N=0 158 b 1234 b 1276 b 1014 b
2. N=0.5 159 ab 1259 b 132.5 ab 106.5 a
3.N=1 16.0 a 134.0 a 137.6 a 108.8 a
4.N=1.5 16.2 a 126.8 b 130.1 b 106.2 a
5.N=2 16.2 a 127.4 ab 130.5 b 107.7 a
cv (%) 1.4 3.4 2.6 2.7

FILAUNAIUAIBAID NEINLDUNUNIPUAALS FIWANANNAUNIERRTNTEAUANUTDIY 95%
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arAALAZAMATN LRuAmandndduniinanidienty 57-83 Yu S1unu 8 ada udin
Toyananan wazesdusznounandn wudn Jelulasiouia 5 Sealdinadedwinuesin uagduu
widaseflindaduen Tnglsiiwiinilnsening 6.43-6.95 n3u S1urumde 6.14-6.27 wiaseiln udfinasie
Iuuiinsesuegeliteddgveada Inensladendilulasau (N) auaufein1ssIne1ms N (N=1)
Toduuiinanniian 31.7 iindesuddaiunndnafunsldde N §as1 1.5 Wi (N=1.5) dwiunanansels
wud1 msldde N §ne N=1 Winandngean 877 Alanfusiols Feliuandrmnsadtunislades N §as

Y

duilliinanansewing 572-725 Alanfusiols usunndsegeiidoddnydatunsndsilildds N Fdliua
wAmsnam 493 Alandudels asfuldimandasiniutimneiidals (2,000 Alanfudeld) 2-4 wh 0713
Duwmsziufianugeuauysal vilinsnevauesienishidetiosas dununinnands laun awnin
wagauvuvesiinan wuin nsldade N §ns 1-2 wilesnudeans fualidunilnandianm
WU 10.78-11.01 03AIUIND ?fwmundwmﬂﬁﬂa N $9576n91 1 wivesAnusasnseeaditod @y
9adn  wilifinalivueinuandiady nedewiainninesening 2.4-2.6 LlwuALAT LazAINe1IRN

SeWIN9 11.4-11.6 WURWAT Samn51aft 2.1.7

a 1 = a I3 a Y = (Y 4
19199 2.1.7 ALQRYNANAR LLﬁ%ENﬂUi%ﬂE]‘UNﬁ@%@\‘iﬂﬁ]aum'}uﬂaﬂﬂﬂﬁﬁlﬂﬁﬂ@’]a@iﬂﬂ’ﬁi%ﬁ’]ﬁ]@’]ﬂ'ﬁ

fa v A

NPK fwnzaudmiunsnanmdunuslaaiinan gudideiivaudessg gguant 2560

N33175 NANES U vondnitn U N9 X 817 AN
(nn./19) Hn/du (n53) wae/fln  wedln (wy)  esAUSNdG
2 N=0 493 ¢ 184 b 6.43 6.22 24 x 111 9.98 b
3 N=0.5 611 bc 240 b 6.95 6.14 25x11.6 9.23 c
4 N=1 877 ab 317a 6.74 6.14 25x%x115 10.85 a
5 N=15 725 ab 24.7 ab 6.70 6.27 26x11.4 10.78 a
6 N=2 572 be 211 b 6.66 6.18 25x 114 11.01 a
cv (%) 18.4 19.9 4.8 5.71 2.4 3.1

[y

FLaUNANUAIEAIDNYILALDUNUNAIUEALA LULANAAUNNEDRNTLAUAULTDIU 95%

'
v W

8.2.2 wamegeuluunaslgniiduen gauant 2561

'
LY

HATATIERAUABUUgNAIRUNgaUanT 2561 ulaununsnsdunaudiu Janinldessiey

'
[y o a o 1Al

wudl Awdunsadndes douvseingan (OM) 1.94 % Usuiumeaeda (P) 50 Jadnsusenlansy
wazUinalnunaden (K) 123 fadndudenlaniy drunalinsiiundufiuifemandndadum wui
nsldterts 6 nssuAsvliuiinusnormsluAulivAsuuaduun nefinnudunsadudesswing
6.2-6.7 Ysurauduniedng 1.93-2.11 Wesidud Usuuneanesa 47-61 fadnsudeilansy uas

USunadlnunalden 129-140 Jadnsusanlansy sanns19n 2.1.8
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A131991 2.1.8 WATLATIENAUADULALNAIUGNAINUAIMUAIMARBIANYI8NTINITIHE19819115 NPK 7

LT ANFINSUNITHANDIAULAIUSINARNER U UALA¥ATNT B.bUTU 2.41389518 U 2561

YSuausine s
516119 pHY om@ pe K@ dlamu ©
(%) (un./nn.) (un./nn.)

Aunaudgn 6.3 1.94 50 123 Loamy sand
fuvdsgnifleldnssuiis
1. Jouwuuinensng 6.4 1.96 61 132 Loamy sand
2. N=0 6.2 1.93 50 129 Loamy sand
3. N=0.5 6.3 1.95 48 131 Loamy sand
4. N=1 6.4 2.02 49 138 Loamy sand
5.N=1.5 6.7 2.11 ar 140 Loamy sand
6. N=2 6.5 2.09 51 137 Loamy sand
Aflsnzan® 6-7 2.5-3 26-02 130

=i (1.1) 2=Walkley-Black method 3=Bray |l

4=Ammonium acetate 1IN pH 7 extraction 5= Feeling method

* plnauinnAMaudRvesRunvinsaudan sUgniy (undn, 2548)

nsseaule 9nnslddeniauminunssuds 31w 3 ase nud lddnasdeainugs
YIRUNIFUAT naaans 3 Aselide Tagdaugumainisiddelunsei 3 sening 167-185 wufiluns

(mswﬁ 2.1.9)
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M13197 2.1.9 AnadeaLaweunITumIiouLazraddelUamaaefinwisnsinisiisine s
NPK Aangaudmiunmsuaniiqumuilaeingn o uUawnaesweunsnsns a.uildu a.

Weasng geugntl 2561

ANNGIVDIAUNINUAT (3l.)

e noumsldls  wdmsladenden 1 vdamsladendsd 2 udmislatendad 3

1 Juinwning 12.9 42.5 127.2 173.8
2 N=0 13.5 a1.7 1275 175.6
3 N=0.5 13.4 39.8 130.7 175.7
4 N=1 12.8 40.3 131.6 178.6
5 N=15 13.0 41.2 129.8 185.3
6 N=2 12.5 37.9 124.3 167.0
cv (%) 53 6.1 4.3 53

[y

FIAVNAUAIBAID NI BUNUNIAUAALA LUWANANIUNIERRTNTEAUAINLLT BT 95%

a < a a < W P [} [ ) g.J/ I
HANAALAZAMAIN LAURYINANEANIAUAERD18.56-73 TunaaUgn 31U 6 ATY WU
nsladenuaiudainisveasmdunvinlinandaiiut upauensJelulasiauiiudy wazsiiiuuinnin
nslademunssuisveanunsnsdieidelulasiauonsa 12 wirvesaudesnis lnensladelulasiau
DM 2 wiwaamméfaamﬂ,ﬁmam5@iamgqqmaéﬂaﬁﬁaéﬁmmaaﬁa 1,401 AlanSusials waldwmnang
Aunsladelulasiau 1.5 Wverudeinds sesasunfenistddelulasiau 1 wivesniusednis
(1,198 Alansusiols) drwnislddelulnsiausnsnnenit 1 whvesrudeanistinandalisnsiunisld
Jauuunensnslaglinandnsausening 964-1,062 Alansusals azmulddmandniilaainnislide
n55135a199 danulndidesiuitanune 2,000 Alansuselsuinnin® 2561 eradumwsiziuudas
Aa A 6w o o v o P o ) & a I
NunINIHBUNIgIngiialiiinisnevauesdele N 16 dusussdusenouvoINaninvadiIdum
wudn n1slidelulasian2 wihvesaiudesnis I3 uiuindedugege 27.1 Hnegeiideddgyniada
drunstidedsvannunsng wardelulasauludnsndindi 2 winlidwulndesuldunnseiulaeden
5e1ine 22.6-24.1 fn wiignsdelulasiuasiinadenaninsiuuasiuiuiinvesiaduni wiliinasde
goj v o @ 1 d' e.'/ [ ¥ %,’ Y]
Yrndniln 1unuudnneiln Uil (MIWRuIn? 1) wazaunnuvesilndrduwmn Iaglriininin
5291779 10.78-12.9 n¥U I1UIULLAR 7.13-7.70 WAasailn vulniln 2.7-2.9x11.4-12.0 [URLLAT WAz

AMUPINUYDINNTEIIN 9.22-9.62 DIAIUINDG FIAN5197 2.1.10



M13199 2.1.10 ANRAUNAKEN LagAMAINKENTBINITUAILUAMARBIANYIINTIN5IM59019115 NPK
MAUNTFUA VS UNITHANDIDUATUS LNAENEAR U UAINARDIUDLNWATNT D.UIU 24789518
gauand 2561

N335 NANAR Swau il 71U AINXEY AR

(nn./19) Hn/éu (n5) waa/ln  vesln () eeruind
1 Jainuynsng 1,062 c 233 Db 11.83 7.45 2.8x11.9 9.26
2 N=0 964 c 235b 12.50 7.50 2.9x12.0 9.34
3 N=0.5 979 c 226 b 10.78 7.35 2.7x11.5 9.62
4 N=1 1,198 b 235b 12.90 7.70 2.7x11.9 9.36
5 N=15 1,314 a 241 b 10.88 7.13 2.8x11:4 9.53
6 N=2 1,401 a 27.1 a 11.58 7.28 20117 9.22
cv (%) 6.2 4.6 9.5 5.9 4.1 2.7

FILAVNNIUAIB A NWINLBUNUNIAUARALA LUWANANIUNIEDRNTEAUAINLLT LY 95%

MsAnudnsINsIReIne s NPK fmszandmiumswandidunuilaniinan Tag
Wisuifsudumslieivennunins evanduialfunuaondildnaengguan wuit sl
Tveununsng Useneumeuwnil 15-15-15 dn91 15 flansusels 46-0-0 dns1 15 Alansusiels 12-
24-12 8031 30 Alanfusiols waw 13-13-218935130 Alantudels Anduduyuarosiusiaiu 1,596
vmiels FsgsnirArtdevesnslionunmdosnissinermsi Alduile 46-0-0 0-46-0 uag 0-0-
60 Taenssuisn 2- 6 1y N18W30 003 5 8 waz 10 Alan3u N sels 1ls 46-0-0 §a51 0 6.5
109 17.4 way 21.7 Alantisels madiy uslliide P uay K Snsuindunnnssuds leduinaie
n33U3% 2- 6 Wiy 121.199°.251 329 waz 382 umsold mwdIFy (115197 2.1.11) InwasnTi
nandnddunnludmihelstusailaniuas 60 um WewSsufisuseldainnislddenssuiteineg
aziiuladn nsldde N §n51 1-2 wiwesanudesnisasTisieldginiinislddedSinunsns 8,160-
20,300 v Aoy 12.8-31.9 wesiud wazddunueietiosninislileiBinuning 4-5 wih Feu
\nwnsnsanansaandunuaateiuazifinUiinunandndadundenslide N §as 1-2 wiwosanu

A9INS



M13199 2.1.11 nmsilSeuiisuanldangveamslddeiniilunisugnaiaumiaunssuiseneg

QEEHEN Jowndiild (nn./1s) sisuyulewnd (uin/ls)
46-0-0  0-46-0 0-0-60 15-15-15 12-24-12 13-13-21 46-0-0 0-46-0 0-0-60 15-15-15 12-24-12 13-13-21 73U
LinwnIng 15.0 - - 15.0 30.0 30.0 180 - - 240 660 516 1,596
2.N=0 - 2.2 3.3 - - - - 61 60 - - - 121
3.N=0.5 6.5 2.2 3.3 - - - 78 61 60 - - - 199
4N=1 10.9 2.2 3.3 - - - 130 61 60 - - - 251
5N=1.5 17.4 2.2 3.3 - - - 209 61 60 - - - 329
6.N=2 21.7 2.2 3.3 - - - 261 61 60 - - - 382
» NANER 51eld s1A1deLadl

e (nn./13) (wm/ls) gnsle  uw/nszaeu
LinwnIng 1,062 63,720 46-0-0 600
2.N=0 964 57,840 0-46-0 1,400
3.N=0.5 979 58,740 0-0-60 900
4.N=1 1,198 71,880 15-15-15 800
5.N=1.5 1,314 78,840 12-24-12 1,100
6.N=2 1,401 84,060 13-13-21 860

FIAHAKER 60 UIWN/NN. LilaLRaunuNIius 2561




dyUnan1INAaaLataLauBIUL

1

1 Ns@nwIANRBINIITINEIMsTestIduendmiuUsnatnaniuginiva)dessie 3 Tnenisifu

9

fhegndly diu waziinvesiadumluszerluuifiud szozeonnon uarszesilinud uviiasIeiUiinm
5799113 NPK andutiunmanadslfivinfu 3.80 0.33 uaw 1.46 % awddu Andudndiusig
9113 N : P : K fidhdulsndiesns fie 12 : 1: 4

2 miﬁmumé’m’]ﬂaﬁ"aé’mmimEJmﬁLLanh N-P-K ﬁ]fmﬁﬁl,ﬂmzﬁﬂsmﬂumfaﬂa N-P,0s-K,0 &1
3n31de 5-1-2 Alansu N-P,05-K0 sials

3 mslidoidumaguand 2560 uwammaasswesgudidefivaudeelusnm 1-2 wvesa
fosns N virlilduandn 572-877 Alan3uselsuazanuman 10.78-11.01 ssmuing Ssannninnisle
{Jo N Tudnsiidnndt 1 wiwesanudesnis N vienslallate N

a nmsliomdunngguand 2561 ulannunsnssuneusidu Smindssneludng 1-2 wwes
AuFeINTs N Tnadenandn wilifinadessduszneunananuaznan e siidue Tnglinands
1,198-1,401 Alansusals G?fqmnﬂdwmﬂﬁﬂa N Tudnsifisnndt 1 Whveswnudesns wazn3deds
LNYATNT

5 msldde N dns1 1-2 wihwesrnusesnsaglvinelageniinisldlelinunsns 8,160-20,340 un

Anlu 12.8-31.9 Woesidud waziisuyualetosninnsileisinunsns 4-5 Wi MtununsnsaIuse

1 " = N a a O w 1 o x ) ] v
andunuAlerluasiiuUsaHanEnTwnIAEN 1Tl N 8051 1-2 Winraeausaanis N

nsunasuIelUIgUsLIewd
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Tanmnans uanNUTIlaSUAIUSA®IINUNITeTUN Adslaannieudnive sauldfenidenieann

q

fa o [ fa o A a

Wi igigljURcnuangudifouaziauinisinuasing wazqudidefivaiulesy {33839

Y

YDUDUANNNVINIUNLANA 1IN IIEANITA

q

LNEITDN9D
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- http://www.nautilus.co.th/health_nutrition/herb_freshbeans.asp (11 iu1Ay 2557)
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5w, 2550, wimassindevesda. Tu davais¥idn U4 9 atudl 208 : 1 fiquisu 2550, (szUU
poulatl). Lma'a%aga : _http//www.cheewajit.com/articleView.aspx?cateld=1&articleld=152.
(16 flunan 2557)

Tundnd ganidin. 2548, nsdansdeluanudy. 1ssuinniiving, ngawme. 48 v,

ATAN FITIUA. 2544, NITIATILNTINDWNTHY. A UNRUAUYINGIRELNYATAIENS, TN,
141 .

J.Benton Jones, Jr, Benjamin Wolf and Harry AMilles. 1991. Plant analysis Handbook : A
Practical Sampling, Preparation, Analysis, and Interpretation Guilde. Micro-Macro Publishing,

Athens, GA. 213 p.

90


http://www.cheewajit.com/articleView.aspx?cateId=1&articleId=152.%20

nsneaai 2.2 (mwilne)  : nstesiumdauuasdngaddunn: n1slesiumda
nuaULzaNarle Helicoverpa armigera

Controlling of Sugar peas Pest : American cotton
bollworm Helicoverpa armigera
AINTUINIINAADY U Tad dunsdsl anduideivaIu
Mrs. Laddawan Insung

U9 YIWANANH ASnamatiuy

eXe
ol

Mr. Somsuk Siripontongmun
UYBUAN tHBNHBIY

Mr. Anupob Puenkpong
WIa uidan

Mrs. Wimol Kaewseeda

[ 1

UNANED
mstestuidanuewaizauetie Helicoverpa armigera Tt dfiueulud
59-60 fu AUGITENYAIULTLITIY INUNUNITNARBILUY RCB 91u7U 4 1 7 n33u3% Ao
n35U3a7 1 etofenprox 20% EC 8Ms1 30 wa. siati 20 Ams n35u3si 2 fipronil 5% SC
§ns1 20 wa. sev 20 Ans N33WIAN 3 dinotefuran 10% WP $as1 10 n. sierh 20 Ans
A

ASUIGN 4 carbosulfan 20% EC 8m51 20 wa. mam 20 ang ﬂismﬁw 5 deltamethrin

30 EC 8131 20 1@, Ao11 20 8RS N55UIS7 6 emamectin benzoate 1.92% EC 8051 10

o¥

1a. Mol 20803 NIINAST 7 Bacillus thuringensis (BT) 8051 100 1a. siou1 20 a¢5 Lag

aa a

A331I5% 8 control (‘wumLUm) AINHANITNAABINUIN ﬂ@UﬂWiWUﬁ’ﬁWU"\]’m’J‘uﬂaﬂﬂﬂ

aa Al

mmamum 1.75 - 3.75 a8n/20 AN ﬂiﬂWUﬁWiWﬂﬁaﬂV}ﬂﬂiﬂ ﬂiiiﬂ’)ﬁﬁ/ﬂsﬁ carbosulfan

uag deltamethrin wudtwiunengnyiatetesgn uiliunnd1anisaiindunssuisldanslu

(% '
Q LY o =

ﬂ’iill?lﬁ’é]u WALAAANNNERANUATINATN UL LUEN Lﬂaﬂﬂﬁ'ﬁﬁﬂa’]ﬁlﬂﬂ WU NHINITWUAIT

&e

uruilngnyiatvanadduynIsuds uanssuds Wuﬁﬂﬂmﬁﬂmsfiaaamm N5l

Y

a

deltamethrin WUEJﬂﬂﬂV]']ﬁ’lEJLWEJx‘i 5 Hln /50 En Ma\‘iWUﬁ'ﬁﬂN‘V] 5 ueldunnanenieanany
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aaa

N33U35 etofenprox fipronil WA carbosulfan tudIUVBIHANER WUIlWYNNTIUITNTTas

anusaLuNandn lanNNIINITIASAUAN TGN

'
v Y

AdAey : nauen wusuzaueiiy n1Uenundn

<

v a v 3

dinideimnniseninuiy Y audidenuesvarndeddud ¥ audideivaiudesny
SWANIINAA8Y : 01-32-59-01-02-00-02-61

unu

028U ( Sugar Pea) H¥IMeNA@AS Pisum sativum Linn. 3n8gluded Fabaceae
wazidumdsiiveviosdiuaus dngu ddumUdanuu d2nu danen daauen (ne), 67
04 [ [ £ [ [ = [ Y] aa A 1 a [ gj
oy (w1dw) Wudu dniduivdugnasenadd dndidideddeu deusudsemuninan
wenantudlinisnanlusziugaainnssunensie nantdumnsededagldianizuands
[y U o [ P [ v A & & < = 1 & 1
auen auednlainduinidunsemnswasilugn daudmialayuiniseie Ussnaume
Aslulawnse @ule TUsAu ural@eu wian Weawesa Inndue 10End o Indud © luen
FU UagIniug Jassnaunieenpe Hedureanaituiieniy aauiy lduidalsaiumanu
anusuladings lWupeas wiluy Jaansdauasghodivtdiug  nsndadisunity wiag

'
v A o

n3nddynvilvinandnanas fie viueulzauaihe Helicoverpa armigera wiawaziln

[ 1% '
a =

aegauazvuauiideditiu vuoumaidariangvhansiings nen uardnfuly uasvuoy
wiasureuly Liiomyza sp.dwagyanefiuily @esni wazane 2542) nstesiufidn
muouravethetunuiuuziueinguiguardnine i ldiwesumiu (wouyy 25%),
WaNIUNIU (0Fa 3% E.C), wualengniu/mMeagilay (Wisweu 3.25%/22.5% E.C.) (N5u

AUAIUNITINYAS, hittp:/Avww.agriqua.doae.go.th /plantclinic/Clinic/plant/index.html)

nsidaumiistasdngidvihaeraeyliaviliineesns - dnldldansiailunistesiumda
Wesnduisnazainuaziiunasiag vinlmnwasnsidaisaiiunniuanustduyinle wu

ansiwanAlumdumegludn 3 dududugilivasady Mo ngvainen HIdwAT uazI

wou (A3Ng, http://www.tei.or.th/plibai/th_plibai¢e_sarakadihtm) @swae (2553) na1291

IINMTATIWALIATIENVBNDIINYARYNWNITNEAT  NUDDIRUATATRYANANIN

Mg 87 Wosidud as. lusdu (2011) nd1n31073duwN Tansiudia wis1lnesu ogiia 90% ved

(% (%
A a v

USUUASAYIVNA AIUUNISAN®R9E15AT 1 W9AUNTE SIUNIANTFISUIIR Livetu Ty

9

matestumdnunasdngaiduwmnegngnesasmunzay  Jutuwwiminzandyminiia

INUNAIARFIIAUA
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http://www.agriqua.doae.go.th/plantclinic/Clinic/plant/index.html
http://www.tei.or.th/plibai
http://www.tei.or.th/plibai/th_plibai59_sarakadi.htm

ANIUNIST
- gunsal

wideugidumiug e 9 iWeniudna Jeiadl Juren gunsalnsinumsdug
- 383

35135151809

IMIBHUNITNABDILUU RCB 91U 4 91 8 155175 Usenaumae

553337 1 etofenprox 20% EC 99131 30 wa. M1 20 An3
353337 2 fipronil 5% SC 9931 20 wa. #9120 An3

aaa

ASUASN 3 dinotefuran 10% WP ams1 10 A. ou1 20 ans

N553359 4 carbosulfan 20% EC 9371 20 Ya. e 20 ans
N353359 5 deltamethrin 3% EC M1 20 WA, ABUI 20 ANS

N3TUIFA 6 emamectin benzoate 1.92% EC §Ws1 101 ua. sioth 20 aas
n35W357 7 Bacillus thuringensis (BT)  8m31 100 ua. fevn 20 Ans
n3333371 8 control (wutiua)
- W3BALUANEREYA 5.00 x 6.00 ATH. WAzUgNEEUATheNMvEBnAmTuSama Huas
M3AUUAINIUNTTUIS N 5- 7 fuAsa dunTI9TUNINAI8Y0IMUBNAINNTAN 10 Ausie
n3ss laeddiunen drual 20 Aen wezilin druau 50 fn denUastos Aewnweas
- thuan1svaaeslsiiaseinneaia
- anuavan i

MaAN-2558 — Migngu 2560

d01ufl WamwPanununsng 04U 9.509578

NANISNAABILAZINTA]
fulunsugnindumuagiuasmunssisiaeBuyhnsiudonunsidivihae

YOINUaUIZEN 91nA1597 2.2.1.1 WU fiaumiw'umiwuﬁwmumﬂgﬂﬁwmaé'?uwi 1.75

~ 3.75 A8n/20 Aan ndswuanzasedl 1 nudn nssusAl carbosulfan NUIIUIUABNGN

Mnanetiougn A 1.00 ABN/20 ABN wilalunne1an9@dfnennssuAsily deltamethrin,

emamectin benzoate, etofenprox, fipronil Way Bt ﬁwumaﬂgﬂﬁﬂma 1.251.251.751.75

aa v

WaE 1.75 ABN/20 ABN ANUAINU LALANAINNINARRNUNSSUASALY dinotefuran WuaUIU
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(%
(%)

AangNYinaly 2.00 ABN/20 AN kagyNNIINIBAAMULANANMISEDRTUNTTUITHUL YA

(control) Ainunangnsiiatey 4 aon/20 nen ndsnuasaiedl 2 wuin nssuAsAld
deltamethrin Wunanfignyinats 1 nen/20aen uslduandianieaddfunssuisaly
carbosulfan, Bt wag dinotefuran Viwumaﬂgﬂﬁwaw 1.25 1.25 1ag 1.5 Ua1aU Nadny
asadaii3 nudilunssn@BAld carbosulfan wusuuaengnianetiasga e 1.00 An/20
aon uslduandamainannssudanly deltamethrin, fipronil, dinotefuran, emamectin
benzoate way BT finusurunengnviiats 1.25 1.25 1.50 1.50 waz1.75 nen/ 20 asn

aa v

MUY WaENNNTIUIINUIANULANA1INIERAAUNTIUITAIUANTINUABNYNYINATED

9 Y

4.25 8N/ 20 ABN NAMUAIIATIN NUTMNNTTUITLTANULANFANAUNIETARS Ua NF
aa o as 18 1 o & A ' asdg v
NEAAUNTTUITHUL YA Uagnaaniuansnsen 5 wudn nssudsiily carbosulfan way
deltamethrin nuAangnnatey 0.75 aan/ 20 aen liuandanagannny nssuisnld
dinotefuran emamectin benzoate fipronil iy Bt ‘IN‘UG]@ﬂQﬂ‘I/ﬁaWEJ 1.50 1.50 1.75 wag 2

ABN/20M8N MUEIAU LagyNNTINITNULANUUANAINWETATUNTINTTAIVAN Ninumsngn

Y181y 5 Aan/20a8n

= ° = o v v
#1519 2.2.1.1 LLﬁ@Qﬁ]’]U’JU@@ﬂVIQﬂVI’]ﬁ’]EJ?]']ﬂVUE]ULﬁ]WSEjﬂIUG'JauL@W

N335 nonfignyinane/20nen
nou NN uasY
viuans T T T4 T a T d

AN 1 AIIN 2 AN 3 AN 4 AIIN 5
etofenprox: 20% EC 3.00ab 1.75ab 2.00bc 2.00b 1.25a 225b
fipronil 5% »SC 2.25ab 1.75ab 2.50c 1.25ab 1.50 a 1.75 ab
dinotefuran 10% WP 1.75a 2.00b 1.50ab 1.50ab 1.50 a 1.50 ab
carbosulfan 20% EC 2.00ab 1.00a 1.25ab 1.00a 0.75a 0.75a
deltamethrin 3% EC 3.75b 1.25ab 1.00a 1.25ab 0.75 a 0.75 a
emamectin benzoate 1.92%EC 2.25ab 1.25ab 2.00bc 1.50ab 1.50 a 1.50 ab
Bacillus thuringensis (BT) 2.00ab 1.75ab 1.25ab 1.75ab 1.75 a 2.00 ab
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Control 3.25ab 4.00c 3.75d 4.25¢c 450 b

5.00 c

CV (%) 44.1 325 295 34.6 39.0

42.6

YV anadenenumednysimilauiuluwuidaifiininuuwansimneadnlaeds DMRT

Soansvianeiln wudn Aeuniswuans wuilngnyihaneegsening 29.00-41.47 En/508n
ndsnawuansadedl 1 wudt nssdEAlE Bt Suauilngnyhanedesan f018.25 Hn/s0Hn
599893170 N3TIFALY emamectin benzoate wuilngnviiany 19.50 in/508ln Mdwiuans
adait 2 wutngsuABTlY dettamethrin nunsianeiin touaade 6.25 dn/s08n ueililuandneanig

anAnunIsNIoNLY fipronil carbosulfan etofenprox L% emamectin benzoate ‘W‘Uﬁjﬂgﬂ

e 6.75 7.75 10.25 wag 11.25 Hn/ 5000 muaiu wagynnssiasnudndinuwaneg

aa

MERAUNTINIBAIUAN  aUENS 3 Ase numsivhanedngn  wudingsuisnld

deltamethrin  emamectin benzoate carbosulfan etofenprox kag fipronil WUNITLUY
yianeiln 7.00 7.50 8.00 8.25 war 8.50 #n/ 50 fln suasU warliiauwnna1euNIg

o

405 WALANAIINIERRTUNTSIAE T4 dinotefuran wag BT wuny Hngnyinang 10.50 Hn W
2 nsads uasvnnssisnudauuendmasadffunsniteuan vduasased 5
350337114 deltamethrin wuilngniang 4.00 Hn/50/n wazlsupnenensadanunssuisi
19 etofenprox fipronil wag €arbosulfan wuilngniinany 4.50 4.75 uag 4.75 dn/508n
AT waYHa 4 n3sUABLANANNERRTY N35UASATY emamectin benzoate BT uay

NTUABAIVAN (A9 2.2.1.2)

A13.2.2,1.2 wamadnuauiniignyiiate anvueuanzinluiidum,

N33 fnfignyiane/508n

AoU PEINUFTY

NUFS

Asn 1

ASIN 2

ASIN 3

ASIN 4

ASIN 5

etofenprox 20% EC

33.25ab

23.25ab

10.25abc

8.25a

9.25 ¢

4.50 ab

fipronil 5% SC

41.47b

23.00ab

6.75ab

8.50a

8.00 bc

4.75 ab

dinotefuran 10% WP

29.00a

23.50ab

11.75bc

10.50b

7.75 bc

6.75 bcd
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carbosulfan 20% EC 35.50ab 27.50b 7.75abc 8.00a 475 a 4.75 ab
deltamethrin 3% EC 32.50ab 20.75ab 6.25a 7.00a 4.25 a 4.00 a
emamectin benzoate 1.92% EC | 31.75a 19.50ab 11.25abc 7.50a 6.50 ab 7.75 cd
Bacillus thuringensis (BT) 36.75ab 18.25a 12.50c 10.50b 8.00 bc 9.00d
Control 31.25a 23.25ab 19.75d 15.25¢ 17.75d 18.75 e
CV (%) 16.6 235 29.1 11.7 21.2 20.5

YV anadenanumednysimiauiulunuidaiiininuuwansismnsainlaeds DMRT

WIRANANEAINATTIN 2.2.1.3 WUTT NOUNITNUATT HANAADEYTINING 250.00-

395.00 NFU/LUAUDUNAINUANTATIN 1 NITUATNLY fipronil “tAunandnle 412.50 n¥u/

wasdey wdsiuansaTeil 2 nananiildveynnssuds MUAINLANAINAY NAINUATT 3 AT

'
adada

n35u3591Y emamectin benzoate Iinandngean @s 336.25 nFu/wlasdoy waz

LANFNNNEDRAUNTIUITAIUAN MRINUAISATIT 4 HanERaIYNNTINIT luAnsneiy
N9A0H WAkANAAUNTINITAIVAN LAENaNUA1IATIN 5 NTTUITNLY deltamethrin

Nunandnligan Ao 262.50 NSu/Wadgay ualiuans1aeadiiunssudsnly fipronit

a

carbosulfan emamectin bénzoate Bt wag dinotefuran leNaNam 257.50 247.50

'
a o ada

207.50 207.50 n53/uUadE08 LALANANNISARRAUNTINATNLY etofenprox uag

nsnAsMuAN AAuNarEnlE 187.50 uaz 137.50 nfi/ulaseon (5197 2.2.1.3)

=

lunnssuIBloNANTENUYBIAIINAR DI

1 A

a¥ly (Phytotoxicity) Wud19n

nssuAThlfinansenuiudutazludiauLmn

A1519% 2.2.1.3 WAAHANARNaUMILUAINAaDIUBULANEEN

A359U3T nanda (nSu)/ulaseas
Aoy BaINuansY
nuas - — - — -
As 1 ASIN 2 AsIN 3 ASIN 4 As 5
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etofenprox 20% EC 285.00ab | 307.50ab 322.50 218.75abc | 207.50 ab | 187.50 bc

fipronil 5% SC 395.00a 412.50a 387.50 327.50ab 27250 a 257.50 ab
dinotefuran 10% WP 311.25ab | 347.50ab 383.75 183.75bc 197.50 ab | 200.00 abc
carbosulfan 20% EC 265.00b 315.00ab 355.00 257.50abc | 247.50 ab | 247.50 ab
deltamethrin 3% EC 287.50ab | 312.50ab 337.50 313.75ab 270.00 a 262.50 a

emamectin benzoate 1.92%EC 250.00b 260.00b 285.00 336.25a 245.00 ab | 207.50 abc

Bacillus thuringensis (BT) 317.50ab | 350.00b 395.00 260.00abc.| 195.00 ab | 207.50 abc
Control 272.50ab | 277.50b 305.00 155.00c 167.50 b 137.50 ¢
CV (%) 25.9 258 27.7 338 243 20.6

YV auadenanumesnysimilsuiuluwuidaiiininuwansimneadfla eI DMRT

A 2.2.1.1 @an i wlaannass
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A9 2.2.1.2 mMsvinateuesiusulaizanetg Helicoverpa armigera Tudiduim

agunan1InaaauaztaLauaLUY

nnsnaaesnistesfuiidanueuiaivausiie H armigera Tudaduim wuii
ansialinnnssuisussavsamlunsdesiuidanuemanzaeiie H. armigera Tudaduimm
winssuASTViNanIsYAaeR Ao deltamethrin 3 % EC uag carbosulfan 20% EC $s1 20
ua. sioth 20 An3 nsHansnanesiinumnnsnAtaunsadesiuiin vueuazaethe
H. armigera luthdumlganinniswugedndaniu sufulunsimsdostuidaseny
nuauNzausiy H. armigera 5300 AITVNINTSHUANSLAN LU AB deltamethrin 3 % EC
w30 carbosulfan 20% EC AnadafuliiAn 2 afs lasvuyn 5-7 Yu wazld Bacillus
thuringensis (BT) §m51 100 wa. sietin 20 ans vinnswuadu edunistestuladldnueu

WAN1SAReN azdudsnisivisandnsinsivansiailasdnniantane

msuwanuIlUIgUslevd

98



A v o

'
[y

TaAUETLANEASAT TUNSITasATUaeiumdnuauLNzaLating Mnvinaned

auenliegngndes  Mnuanisnaaesilidilusesantunisfinuinisdesiumdnuuasdng

AU UURELNA UMD LY

LONE15D1999

nsuduasun1sinuns. syl adtadiv Joyanndumeside

http://www.agriqua.doae.go.th/plantclinic/Clinic/plant/index.html&uu

\ilo 12 91.e. 57

[ o

nAUAQUALERYINeT. 2553. Na15I¥N1s AwuziinsUesiumdnuuaiwazdnifngiiy

Y v [ A

2553. dinIfeuagimuIn1TasnvIiY nTNAvINTSINYAS. 303 W

lusdu JauovaRs. 2011, gasiiiogunind. o 1

#aws Juilu. szl inwnsnssuvaenity TinUasnsts. Yeyaandumesidn
http://www.agrimandoae.goth Aule 12 f.8. 57,

A5M9E LUars. 2553, nunsduridlulsemelve . uwminenderinges. 97 13 a. 1
UNIIAL- AQuIeu 2553. 78-88

Anonymous. 1975. Field Trial Manual: How to Calculate Treatment Effects. Ciba-

Geigy. Agrochemical Division. Switzerland. P.15.

iy
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http://www.agriqua.doae.go.th/plantclinic/Clinic/plant/index.htmlสืบค้น%20เมื่อ
http://www.agriqua.doae.go.th/plantclinic/Clinic/plant/index.htmlสืบค้น%20เมื่อ

nsneae 2.2 (mwlneg) : nsdesiumdauuadngindunn: naaeudseansaimeans
annazia Wdullasidey wazansauuasngdinylunis
UJastumdnuusunuasiugeulu Liiomyza sp.

Controlling of Sugar peas Pest : leaf miner flies Liriomyza sp.

=

PINTINITNAADY Y19AAAIRY BUNTEW @nvudTeNYEIU
Mrs. Laddawan Insung

391U PIYAUANA Asnanasduy

e
ol

Mr. Somsuk Siripontongmun
UYBUAN tHONHBIY

Mr. Anupob Puenkpong
WIa uidan®

Mrs. Wimol Kaewseeda

UNANED

nsnaaeuUsednsninansaninasen didullnsden wavarseuuaingulvalunig
Jostumdanueuuuasiuveuly Liromyza sp. anilusulul 59-60 a gudideiivaiu
N ° 5 an A ax A Y
W91 IUNUNITNARBILUY RCBA1UIY 4 91 8 NTTUIT FiB NITUITN 1 azmum 8951 1
nn. #aUY 20 dns N351AEN 2 tiuTlnsidew 83.9% EC 9n51 30 ua. foul 20 a5 N55UI5
1 3 spinosad 12% SC8»31.20 n. #ioU1 20 8aF N3TUI5N 4 fipronil 5% SC §n971 20 wa,

a a

911 20 M5 ASTNIDN 5 emamectin benzoate 1.92% EC 8m51 10 1a. AU 20 an5

3.

NS5U3GN 6/carbosulfan 20% ECORST 30 U@, A1 20 85 NSIUITN 7 dinotefuran 10%
WP 87151 20 n. siau1 20 a5 nT5NISN 8 control (WuUan) wuin nssuisnly fipronil
wuduvuewyeuluteggame 0.93 0.62 0.56 Wag 0.40 VHINUAITASIN 1-4 ANNEIAU e
Tiunnsinameadifidu nssuisnld emamectin benzoate uaz carbosulfan iagilesidud
nsviangveIueuyeuly wudl n3sHIsNLY fipronil wunsvihaetesan wiliunnamig
anmnu nITUISALY azen Ududlnsidsy emamectin benzoate wag carbosulfan faue
) ' & A A & a a adady ¥ . v a
NAINITHUANTATIN 2 ofaUSuIuNanan nTu359lY emamectin benzoate THHANE®

(%
Y

undigavianeunuansfe 617.50 ndueutaddes wag 622.50 700.00 732.50 uay 655.00
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NSUFDLUAIEDY NAINUATASIN 1-ASIN 4 ANUAINU AT UINUINANAAREINUAITLANAS

N9ERRNUNTTUITIU

o

AE AUMN MUBUBIATIUYaUlU naaauUsEENS AN

U av o ca

dinideiauinseinniy 7 gudiduinunsvarndedud ¥ audifeivanudeay

<

&y
gk

IPANITNAADY : 01-32-59-01-02-00-02-61
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uni
018U ( Sugar Pea) 1¥8neNAans Pisum sativum Linn. 3nagluied Fabaceae
waraudsiiveviosdiuaus dngu HdumIUanU §9%U dauen daauen (Ine), 67

v

fon (i) Wudu Sadufivdugnaszoada Hnfiddeiseu deusuussmuiisilnan was
seAugRamnIsNAe nswandadunnszdoslasldiomzidnindum n1sugnadduimn
wuin duuasdngidvharevaesiauavdmalinandadens ldldnunin waslidymny
amsiwnndegs Lesandimsldmnailunslesiuidausasdnsidumilignaesmuia

[

yosuasdng vidormsltlusanitgaiunruduiu wuiddumedludn 3 Sududu 9 7
livaonsy Bil nevainen fdun uazsiven (@ins

http://www.tei.or.th/plibai/th_plibai 59 sarakadihtml) @swiw (2553) vian15d151auas
Anrgifiuandslunandamianisineas wuldduedasivanddannias 87 Wedldud

A5. lUs9u (2011) N@1INHIAUMI Ta15tufia w1 lnesy agjﬁa 90% VIUSUUEITHY

e viueuutasiureuly dnluunasdnsiidumndifydneianilsagyiarefiunlu 9

Y

a

nskuzdiwugdilildans Wlusia weawud 5%.5C) watlwansu G wa 2.5% EC)
(nguAguazdnyinen, 2553) lumstestuirda lutaiuiasieingulminiuszansamly
nstlasfufrdauuasnniu fidunismaaeitsyansnmussansnaulva Srufuansiifianiu
Uaoadeiuuywd uvihnisnageudsz@ndnmlunisdestumdavueureuludaduunwims

NNz UpInsuMInrusuraululfegeliusanS A nLazUasndsuingaay

A5AdUNS

- aunsal

9

'
Ly v W

waaugiIawn e 9 WWenituAalill Jawndl arsildveaeu Jenen gunsal
NSINWYATIUY LATedilatauarInvuin nassigsUkaraUnsaldufintoya
aq
- 38M3
N35U3BN1INAG09

- MELRUNITNARDILUU RCB 37U 4 91 8 55U L

AS5UA57 1 dziaun 9931 1 AN, ABUN 20 aNs
n55U359 2 Waiulnsden 83.9% EC 8m31 30 Ua. MEU1 20 RS
N335U35% 3 spinosad 12% SC gm31 20 n. U1 20 AnS

102



n351357 4 fipronil 5% SC 9931 20 wa. #ioin 20 ang

N55U359 5 emamectin benzoate 1.92% EC 8m51 10 ¥a. #1811 20 ans

551357 6 carbosulfan 20% EC 8m51 30 Ua. $eu1 20 RS
N553359 7 dinotefuran 10% WP 8Mm31 20 n. MBUN 20 AR

n351337 8 control (WuruUd)

- A3aLUAsEREYLIN 5.00 x 6,00 A5Y. UazgniIdumiIEnIsuseaLdn Huas
naagsmunsTIIsnfuanidlanumssruinvhatsvemusuwiasurouly 10 % iy
ansmeaesn 7 $u $1un 4 ads TngldSnsu 100 dns deld uasiudunumusuusas iy
youlunounuasnaaensiusn waz 7 Jundsmiuasvaasdlasnisduiiu 20 lu 9ndud
du 10 fiu euUasges Tu 5 waanane wazAuiailesidudinisiatelagnisAiuin
Wesidudnsvianguuludl 3 91ngen 91nnsdutiu 20 Tu andufaduian 10 fu deuvas
goo lu 5 uanans Inglisesunsianonunad (ndex of damasing) sl

Azuuu 0 fuiilulsignyinany
Azuuu 1 fuilugnyhanelalifiu 5 Wesidusd
Azuuu 2 fuilugavhanelaiiu 6-25 wWedldud

[%

Azwul 3 wilugayhanglaiiiv 26-50 Wesidud

ATLL 4 Nufilugnyhaneunnndi 50 Wesidus
Walaazuudluudaznssuisuaruiuidiuiaut Wosidudnisvinaiy (%

infestation) Im&ﬁqmﬁum Townsend and Heuberger (anonymous, 1975) LL@SVT’mWi?jﬂJ

'
[

< 901 L v v 1 4 [} 4 1 1
nudmtndnaniilaamnmszezdinainandugiduei 20 du AeuUasgas Tu 5 uainaia
U 4 AFE FWTITUNNNANIENUTRIENTNIRaRINRAeNY (Phytotoxicity)

a
- ALAYANIUN
na1AL 2558 — NugNEU 2560

fa o A

AugITeNYEIUTee1e
NANISNAABIRAZIRNT
NN 2.2.2.1 IUIUNRUBUIULARZNTTUITNAINUAITNAADI WU NSINY
a19A597 1 nT5UASTILY carbosulfan fipronil emamectin benzoate Waz@zlAIUA WUTIUIU

UaUTaUlUlULANAIAUNI9ERR AD NUTIUIUNUBUTENING 0.89-1.11 §7/201U LALANANS
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aa A

nsadftunssudsild spinosad diiudlnsidey dinotefuran wazynnssuisuanA1aain
nssaABAIuAN (Wuthian) fnudaumueu 2.11 §1/20lu ndeiuasaded 2 wuiingsais
fildfans fipronil emamectin benzoate &y carbosulfan Wuﬁﬁuauﬁuau"uaﬂuLaﬁaﬁaaqﬂ
#9 0.61 0.66 Wa 0.76 MnmdFundliuansrmsaditu nisldazimuaiinumueu 1.00
f1 uaTLANANINNT TR MUAY NUSuauTueY 1.94 §2/20lU ndmiuansaded 3 nssuis
4 fipronil wudruruvueusgade 0.56 §3/201U uildunndremsadddunssuisald
emamectin benzoate kag carbosulfan WUINWIUNUBY 0.70 Uaz 0.76 69/20lU ndmu
a13n3af 4 wuinssuARTALY fipronil wustuumueutiosan Ae 0.40 ¢1/20lu sesasne
emamectin benzoate carbosulfan spinosad kag @ELATUA NUIIUIUNUBU-0.45 0.48

0.58 way 0.63 §7/20LU MUAIFU UagnNNITNITUANAINIINNTINITAIUANANUT LU DY

1.88 f7/20%U

A15197 2.2.2.1 Lan93uI utaulunNaunNISNUAISWASAINUETS MO IF UM

N3N Inuvueureulu/20lu
noUNUANT NAINUENT
adad 1 adait 2 Y E adait 4
GEE 2.36¢ 1.11a 1.00ab 0.85 bc 0.63 ab
hifutlasidey 83.9% EC 1.89b 1.61b 1.56cd 1.08 ¢ 0.74 b
spinosad 12% SC 1.89b 1.60b 1.48c 1.36 d 0.58 ab
fipronil 5% SC 1.59ab 0.93a 0.61a 0.56 a 0.40 a
emamectin benzoate 1.92% EC 1.40a 1.11a 0.66a 0.70 ab 0.45 ab
carbosulfan 20% EC 1.58ab 0.89%a 0.76a 0.76 ab 0.48 ab
dinotefuran 10% WP 1.88b 1.73b 1.30bc 1.36 d 1.03 ¢
Control 1.70ab 2.11c 1.94d 1.75 e 1.88 d
CV (%) 125 15.6 22.3 14.6 233

Y anadefisnumednusiuisutulusuiddiininuuenetamieedinne3s DMRT
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dlagainwesidudnisinatevesiuouyeulu (n13197 2.2.2.2) Aoun1sHuans

WUBETENING 13.19-14.19 % MaIN153ua13ASIN 1 N30 spinosad wun1svinane

[y

A1anfe 8.94 % wrliuanenemeadAnunssuIsLY fipronil carbosulfan emamectin

[
Y

benzoate dinotefuran WuA15¥1a18 10.00 10.06 10.31 kag 10.44 % ANUAIAU AV

' 1%
Addély o0 W A

4 35335 lULANANNIARRNUNTTUITALY azimun waztulladey Anunisvinane

Ay v

11.46 uay 11.63 % wdwiuaisadeit 2 nuinnssuisild fioronil nuwesidudnns
vianevesan Ao 8.19 % wiliunnsamisad@funssudsald azniun carbosulfan
emamectin benzoate waz thiulladen Anuiesifudnisiiats 8.75 9.13 9.25
Lag 9.44 % AUAIRU uarNNNTINIT nufinuuandaeadAtunsBiBasuaLing

11591818 14.50 % MAINUAIIASIN 3 NUNTSITINUNITIaeteednf e n3suIsnly

fipronil emamectin benzoate carbosulfan Wun15%1a18 8.44 % e laiLANA19NIg

v
[y o w

anpnunIsuds Nl azeun wazundullnden Inua1svinate 8.88 way 9.31 % nad
| & acdy v L, oada ° 2

WUAITASIN 4 NFINASALY fipronil AVIEA WUNIINIA 8.56 % T8Ia3UAD dLLAIUN
spinosad emamectin benzoate carbosulfa wag Uiullaldsuess wun15¥itane

9.06 9.31 9.38 9.50 Uar 9.56 % MIMAIAU LATNNNITUITAAIIULANANIATFAAY

nssuTsAIvANNInUMIYIha1eve e uauly 13.81 %

N s & & ° ! Y Y
AN 2.2.2.2 LU@?L"’UU@ﬂ'ﬁW’]aWEJGUENWUEJUGUEJUI‘U ﬂQULLagﬁﬁQWUﬁ’ﬁFLUOUGULWW

QREFR % n1svinane
fouNuaIs NAIWUATT

pdait 1 Adadt 2 Asadt 3 adait 4
dLmun 13.64 11.44b 8.75ab 8.88ab 9.06ab
hifudlnsideu 83.9% EC 14.13 11.63b 9.4dab 9.31ab 9.56ab
spinosad 12% SC 14.19 8.94a 10.13b 10.06b 9.31ab
fipronil 5% SC 13.94 10.00ab 8.19a 8.44a 8.56a
emamectin benzoate 1.92% EC 14.19 10.31ab 9.25ab 8.44a 9.38ab
carbosulfan 20% EC 13.19 10.06ab 9.13ab 8.44a 9.50ab
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dinotefuran 10% WP

14.16

10.44ab 12.38¢ 9.69b 9.81b
Control 14.06 13.75¢ 14.50d 13.56¢ 13.81c
CV (%) 4.4 9.5 10.1 8.0 73

YV anadenenumednuysimilauiuluwuidaifiininuwansismnseinlaeds DMRT

NANSNT 2.2.2.3 LAMHARAATN LA WU N5TUITNLY emamectin benzoate 19

I
Y

NaHANLNTIgRInauLA1TAe 617.50 nfurauladtos uag 622.50 700.00 732.50

WaY 655.00 NSUABDLUAIEDY NTINUAITASIN 1-ATI 4 AIUAIPU AU INLNNANAR

PNAINURITLANAINI9EDRN

U
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dl a ! 1 L 1 Q.Il U
PN519% 2.2.2.3 HanaauUasusureulunaun Tl sLas naInuaslud 1 unn

NI Nanan(nsu/wlasday)
naUNUANT NAINUATT
Avad 1 A%a 2 REE ndeii 4
FLLPUA 462.50b 447.50cd 415.00cd 375.00 cd 350.00 de
%ﬂuﬂimﬁam 83.9% EC 477.50b 467.50cd 460.00bc 452.50 bc 417.50 cd
spinosad 12% SC 610.00a 590.00ab 485.00bc 442.50 bcd 382.50 de
fipronil 5% SC 455.00b 412.50cd 452.50bc 522.50 b 487.50 bc
emamectin benzoate 1.92% EC 617.50a 622.50a 700.00a 732.50 a 655.00 a
carbosulfan 20% EC 487.50b 387.50d 527.50b 522.50 b 52750 b
dinotefuran 10% WP 477.50b 432.50cd 427.50cd 412.50 cd 367.50 de
Control 465.00b 505:00bc 340.00d 355.00 d 322.50 e
vV (%) 15.0 14.5 12.6 11.8 11.1

Y aapdeiinnumesnysiumieouiuluwngslidaiausnanennsaining?s DMRT

AN 2.2.2.1 dnwaizn1syinatsveaiuausaululudIdumn

AyunanInaasuazdalEuanue
nsnegeulsEansanansainazia Wilullesiden wazansduwuamnagulvalunig

Uasunndnnuounuasiurouly Liiomyza sp. wuin fipronil 5% SC 89351 20 1@, Aol
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¥

20 35 Josdufrdanuouveululddfian wilduandramisadinfunisld emamectin
benzoate 1.92% EC 8051 10 4a. fetn 20 AA3 way carbosulfan 20% ECSmIN 30 18, 7o
11 20 Ans anHanIsaassdnudn nrsldazaun 1 nn./ 11 20 ans wardlndeuess
86.9 % EC 8051 30 4. fio 11 20 A3 tuanunsadestufdanueuseululdfniinismy
duddn sadumstlostuidanuourevluiienumusurorludhssuinyinns ¥iniswude
fipronil 5% SC 9951 20 ua. siev1 20 ams Wae emamectin benzoate 1.92% EC $751 10
1A, fatn 20 BMS 9158 carbosulfan 209% ECSas1 30 18, Aotn 20 AnS nunn 5- 7 U way
limsnuansviaforfuindofuuinnit 2 ass aunsaldavianua 1 an. setn 20 ans
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Abstract

This study was conducted by comparing Integrated Pest Control (IPC) With
farmers' methods. Found that farmers' methods and IPC the infestation of suger pea
pests was less than the level that damaged yield. The yield of the farmers' produce
between 528.6 and 696.0 kg per rai, IPC yielded between 523.5 and 649.2 kg per rai.
The production cost of farmers to be between 17,750 -25,920 baht per rai how IPC
cost between 15,570-20,920 baht per rai lower than farmers' method. Because the
destruction of insects does not reach the damage value. Therefore no pesticide
spraying that made the cost is less than farmers who have sprayed insecticides when
found destruction of insects. As a result, the net income of IPC is between 5,370 -
12,700 baht/year, more than more than the farmers' method between 3,394 - 11,790
baht/year. When looking at Benefit Cost Ratio (BCR) it was«found that IPC had a
higher BCR than farmers' methods.

Keywords: Sugar Pea, insect pest, Integrated InsectPest Control
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Wiy 1.34 1.51 wag 1.54 a1ua1ny waglddnaunanu 2 461 BCR windu 1.48 1.55 uag
1.64 swandiu (ins19fl 2.3.4) 9101 BCR dildwudn e BCR wesiBinumsns i 2 uas uae
Fuaunay 919 2 utas dd BCR gendn 1 Gawansliidiuiy ynisnsiidudunisldnaiils
Sewfisufudunu udaa BCR Begedsldnarsilsniniu ananasdl 4 aguiulddn 1uis

HALNATW 719 2 UUaadlen BCR gnd1 T8nunsnsne 2 wlas s 3 ¥

116



AN 2.3.4 AUNUNISHER T1elaans wavauANAIMIAATEEAIIINNITUGNAIEULN
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