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The test on integrated technology for controlling thrips, scale insects and mealy
bugs in mango, Chiang Mai province, was carried out during 2017-2019 in Mae Tang district,
Chiang Mai province. This research aimed to 1) tested on appropriate integrated
technology for controlling important pests of “Nam Dok Mai” mango in Chiang Mai
province 2) reduced chemical substances usage in controlling mangoes’ pests and 3)
improved the safety of the produce from chemical residues. Ten farmers produced export
mango having pest (thrips, scale insects and mealy bugs) problems were selected to join
the field trial with 2 rais for each farmer. The integrated technology of Department of
Agriculture for controlling pests (recommended method) was adapted to the area, and
compared to the conventional method (of the farmers’). It was found that in 2017-2018,
the flowering stage-fruit developing stage was damage by thrips especially from full bloom
stage-small fruit setting stage 36.6 percent in conventional method, which is significantly
different from that of recommended method at 99 percent confidence interval (in the first
year) by T-test analysis. The mango branches and leaves were damaged by scale insects in
fruit setting stage and severe in fruit developing stage, and highest in pre-harvesting stage
63.5 percent in conventional method, while small amounts of mealy bugs was found.
From the monitoring of scale insects and mealy bugs, it was found that the damaged level
in recommended method was lower than that in conventional method with no statistical
significance. After harvesting, the mango fruits were randomly analysed for the chemical
residues, chemical residues were not detected. The average yield in recommended
method and the conventional method were 752-786 and 730-759 kg/rai, respectively. The
average sale price was 21-34 baht/kg. The production cost in recommended method and
the conventional method were 7,682-8,090 and 7,747-8,567 baht/kg, respectively. Net
income in recommended method was 16,377-25,542 baht/rai, while that of conventional

method was 15,818-24,760 baht/rai. It was showed that BCR were 2.17-3.14 in



recommended method, and 2.07-2.86 in conventional method. In 2019, two orchards
were selected to be the prototypes for the integrated pest management. The highest
damage level from thrips, scale insects showed at 21-21.5 percent in full bloom stage, and
17.5 -18 percent in fruit development stage, respectively. While mealy bugs were found at
low level. The harvested mangoes were randomly analyzed for chemical residues. No
chemical residues were detected. The average mango production, net income and BCR
were 840-960 kg/rai, 23,520-26,880 baht/rai and 2.73-3.01, respectively. These showed that

it’s worth investment.
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waslu (%)

Wasae (%)

wasuile (%)

19U SeUTNY
NALY  INYATNT NAHJU  LNWYATNT NAHDUY LNWRINT
1 WNYaADN 4.3 5.1 2.3 3.2 0.1 0
2 Yonan 1.4 55 0.6 1.6 0 0.3
3 Yonon 15.9 23.2 1.3 15 0.7 0.8
4 AONUIU 13.6 18.4 6.1 4.2 0 0
5  anuIu-fiaNageu  27.9 36.6 5.6 7.5 0 0
6  ABAUIU-FANAERU  17.5 25.4 12.7 14.9 0 0
7 NADDU 13.7 32.9 14.2 18.7 0 0
8 NADDU 13.1 174 18.5 28.2 0.3 0
9 WAIUING 8.5 10.5 19.2 28.9 0.4 0.6
10 WAILUINS 0 0 14.7 21.8 0.1 0
11 WAIUWE 0 0 14.8 24.7 0.1 0.2
12 WAIUING 0 0 23.2 36 0.2 0.9
13 WAIUHE 0 0 22.8 36.6 0.1 0.2
14 omNa 0 0 23 33.9 0.2 0
15 noua 0 0 23.1 31.8 0 0.2
16 VioNa 0 0 4.5 23.5 10.5 12.8
T-stat -2.84%* -0.69%* -1.03ns
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A0V STaTNY wiagln (%) WALy (%) wagnde (%)

NAgEdyY  LAYAINT NAGdU  LNWYAINT NAFdU tNWASNT

1 upnlusou 0 0 2.2 8.3 0.2 0.2
2 unnlugeou 0 0 8.3 135 0 0
3 Tueau 0 0 7.6 12.5 0.2 0
4 Tuoou 0 0 7.4 11.4 0 0
5 Tuinaann 0 0 1.2 8.6 0.8 0
6 Tuinaann 0 0 0 4.8 0 0
7 Tuun 0 0 2.7 6.2 0 0
8 Tuun 0 0 0 3.9 0 1.4
9 Suuvagenan 0 9.7 0.3 a.1 0 0
10 Suunsgenan 0 0.9 0.2 3 0 0
11 IULWﬁaWW—L‘%IMLLVI\‘]“UIEJ@EJﬂ 2.4 3.6 6.9 8 0.6 1.5
12 IULWﬁaWW—L‘%IMLLVI\‘]“UIEJ@EJﬂ 8.4 4.6 8.2 10.2 0 0
13 Tuun-tenen 73 115 12 13.8 0 0.1
14 Tuun-aman 8.4 10.3 9.6 8.1 0 0.1
15 Yonan-AANADIU 13 13.4 14.2 23.9 0 0
16 Yonon-AANADDU 6.9 15.4 7.9 17 0.1 0
17 ABNUIU-AANEEDU 22.4 13.1 16.4 32.6 0 0
18 ABNUIU+AANABDU 12.1 23.5 14.6 27.2 0 0
20 NADDU+NEIUING 0 5.3 19.3 27.3 0.9 0
21 WAL 0.5 0.9 26.4 46.3 0 0
22 WAL 0 0 29.5 49.4 0 0.1
23 Vowa 0 0 34.4 63.5 0.4 2.2
24 Vona 0 0 9.1 18.2 0.1 0
T-stat -1.49ns -5.26ns -0.83ns
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1. wdglW nunmsvihanelussezaenuu-sudanasou nugsanluszeznonuiu TuwUasi
1 5y 21 Wosidud daluuvasil 2 wuseu 21.5 Wosidud

2. wAevos nuluwdasil 1 ynssezmisiauivesusais sefugean 17.5 Wedidusd lu
srppiauIng wasdl 2 wumAevosynizezmanan sedugean 18 Wosidus
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aau ITYTNY wagll (%) \waevios (%) waeuds (%)
wlasii 1 uwUsefl 2 wlasii 1 wlasfi2  wUasiil udasdi 2
1 Tuwn 0 0 0 0 0 1
2 TuwA 0 0 0.5 5 0 0
3 Tuwn 0 0.5 0.5 0.5 0 1.5
il Tudou-Tuun-ureduBuunagenen 0 0 1 0 0 0
5 Tudou-Tuun-ureduBuunagenen 0 0.5 0 0 0 0
6 TuwA-uneonanuleay 0 3 3.5 1.5 0.5 0
7 luun-fonean 0 0 0 0 0 0
8 Yonan 0.5 0 0 0 0 0
9 Yonan 7.5 18 5 28 0 0
10 AONUIL-SuRnNasaY 21 21.5 0 0.5 0 0
11 AONUIU-AANADDU 0 6.5 0 0 0 0
12 ADNUIU-AANADDU 2 14.5 15.5 13.5 0 0
13 WAUING 0 0 17.5 18 0 1
14 WAIUINS 0 0 115 13 0 0
15 WAIUHE 0 0 5 14 0 0




T-stat -2.04ns -0.61ns -1.46ns
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4. NAKBANZ3II AUNULATNANDULNU

Tuggnisudmuzanatiaentdil 2559/2560 Tdmunuuasiinneideyanandniunuuas
namouwnuluniswanuzaisinents Tunlamageu $1uau 10 wdas wlawnwasns $1udw 10
was nutulasageuiinandnieds 752 Alansu/ls wlasnunsnsiinandnieds 730 Alansu/ls
sivededl 3¢ vin/ilandu Jdiuseseninanandnade (Yield Gap) 222 wlawaaeud
équw,a?iaﬁ 8,090 un/ls LLanmwmﬂsﬁﬁunuLa?{aﬁ 8,567 /13 wlawmeaauisiulagns
wde 25,542 vn/ls wlasnensnsiiseliade 24,760 uv/ls Taeen BCR fildlundaimagay
3.14 dunlatnunsns 2.86 (31971 6)

Tuggniswdnuzainiinenld 2560/2561 Tdmusuuariinseideyanananduyuuas
nanouwnuluniswanuzaiainents Tuulamageu $1u9u 10 wUas wlasnunsns $1uy 10
wlas wuwlamnaeuiinandnads 786 Alansu/ls wlannwasnsiinandmads 759 Alansu/ls
s1mveLeded 21 vi/Alansu fdusnsseninwandnade (Yield Gap) 26.8 wlawmadeud
Funuiaded 7,682 vv/l3 wWannwasnsidunuaded 7,747 vn/ls wamaaeuilseldans
wds 16,377 v/ls wlaanuasnsiswlsiads 15,818 vin/ls Tnea BCR fildlundaimagay
217 duntatnensng 2.07 (m51991 7)

Ianesinandn dunuuazanouiilunsndnuzaninonlivoudasiunuugiunis
Hoafurdamaslv ndeves LLaszgﬂLLﬂﬂﬁmgmqum%%mamam Jendagealnd wlas
nensnsruLuUldananuzaiaade 840-960 Alansusials f5elaanseials 23,520-26,880 um

seldradiunu (B/C ratio) 2.73-3.01 sduasionisamu (3197 8)



M990 6 HARAn dusinanandn (Yield Gap) funu waznanauwnu Tun1sudauzainadnentd vesuUatnunsnsuazilamaaay Un1suan 2559/2560

DNDLULAS FIMT AT 9l

nananwae (Alansu/ls) dausing B é\’uv!ut.a?ia (um/ls) seldgnssials (um/ls) BCR
NANEARN iy
NWAINS
wlasnaeau BUASNEAINS (Yield (uw/ wlasnedau  uwlawnwasns wlawmedeu  udaanuensns  wdasnadau wuasnensns
Gap) Alansu)
318‘171 1 820 800 20 35 8,925 9,728 28,700 28,000 3.22 2.88
318‘171 2 880 875 5 35 9,313 9,739 30,800 30,625 3.31 3.14
318‘171 3 615 600 15 25 6,266 6,492 15,375 15,000 2.45 2.31
318‘171 4 700 625 75 30 6,668 6,993 21,000 18,750 3.15 2.68
318‘171 5 560 500 60 45 7,408 7,733 25,200 22,500 3.40 291
318‘171 6 720 700 20 35 7,818 8,380 25,200 24,500 3.22 2.92
'i’laﬁ 7 810 800 10 35 8,956 9,200 28,350 28,000 3.17 3.04
S’l‘aﬁ 8 725 720 5 30 7,178 8,006 21,750 21,600 3.03 2.70
'i’laﬁ 9 800 800 0 35 9,253 9,908 28,000 28,000 3.03 2.83
iwﬁ 10 887 875 12 35 9,121 9,494 31,045 30,625 3.40 3.23
fi'u,a%"a 752 730 22.2 34 8,090 8,567 25,542 24,760 3.14 2.86
T-test 2.81*

[y

* LANANNNEDRNTEAUAINULTDNL 95%



19

a a ' ! a . 1Y a ! H v = a
N1519N 7 wanas @unsnanas (Yield Gap) AUNU LASHARDULNU 1umiwammm\‘1mmaﬂ1m YauUainenInsuasilaanagay Un1sHan

2560/2561 D1LNDLUWAT TR IALTealnl

wandaade (Alandu/ld) daudne 1A Funuiade (ww/ls) seldgnssials (um/ls) BCR
NANEAN iy
YD - @Na
) wlasnagau wUadnNwnsng (Yield (uvw/ wlasnagau wUadnNensng wlasnagau  udaununsns wlasvagau wUadnensnsg
Gap Alansu)
iﬁa‘ﬁ 1 800 700 100 22 8,184 8,373 17,600 15,400 2.15 1.84
iﬂaﬁl 2 820 750 70 20 8,808 7,518 16,400 15,000 1.86 2.00
iT&Jﬁ 3 720 700 20 21 6,226 6,361 15,120 14,700 2.43 231
iﬂ‘aﬁ 4 760 750 10 20 7,810 7,925 15,200 15,000 1.95 1.89
iﬂaﬁl 5 850 850 0 25 8,626 8,793 21,250 21,250 2.46 2.42
iﬂ&J‘ﬁl 6 710 700 10 20 7,294 7,745 14,200 14,000 1.95 1.81
iﬂ&J‘ﬁl 7 700 667 33 20 8,998 9,190 14,000 13,333 1.56 1.45
iﬂ&J‘ﬁl 8 820 800 20 20 6,503 6,712 16,400 16,000 2.52 2.38
iﬂ&J‘ﬁl 9 800 800 0 20 8,265 8,398 16,000 16,000 1.94 1.91
i”lEJﬁ 10 880 875 5 20 6,109 6,459 17,600 17,500 2.88 271
ﬂ"lLQ?ilﬂ 786 759 26.8 21 7,682 1,747 16,377 15,818 2.17 2.07
T-test 2.56*

* LANANNINEDANTEAUANULTDIU 95%
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M990 8 wandn funu wasnanauwnuy Tunndnuzaeiinenld vewlatnunsnsAuLuY
UNNSHAR 2561/2562 DINDWULAI JIRIALTEI LA

nwasnsulas  wawdawds  TAveede dunueds meldgvseels  BCR
AULUY @anfu/ls)  (uw/Alandn) (wm/l9) (uw/l3)
57 1 840 28 8,618 23,520 2.73
597 2 960 28 8,940 26,880 3.01

Aade 900 28 8,779 25,200 2.87
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13. AANUIN

ANSIUINTA 1 USUautnauazni1snsEa18unIly 81Lnoukukad 39iaaalrl U 2559 - 2562

W.A. 2559 W.A. 2560 W.A. 2561 N.A. 2562

WAoU gSanae 9w dSuaal 90U J3ueu U USunew 9udu

(M) Meuan @YD) uduen (u3.) Jueluen (@) usluen

NN 34.60 3 31.30 8 0.80 1 49.30 1
ANATWWS  10.90 1 0.00 0 0.00 0 0.00 0
fiunay 0.00 0 8.40 1 7.20 3 0.00 0
wwiey  19.70 1 49.40 11 75.90 9 6.90 2
WauAAN  139.30 16 240.20 19 238.30 19 227.20 14
fiqguieu  280.20 21 148.70 21 74.40 21 37.70 11
nsngIAY  151.20 22 196.90 22 292.90 23 134.60 14
Rman 199.40 22 187.00 29 225.30 24 281.10 20
fugney  187.00 21 109.60 13 74.90 14 94.90 15
Aa1AN 13320 16 209.60 15 219.30 11 94.50 5
woAdniew  97.00 7 11.80 5 4.60 3 10.30 2
Sunan 360 2 15.60 3 68.60 5 5.70 2
o0 125610 132 120850 147 128220 133 94220 86
1nde 104.68 11 100.71 12 106.85 11 78.52 7

791 : @a0nINPaINISITUIBaUTENIUN 1 (haltbns)
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Y | anudu AMuuduTmSRaeeiou (Wesidud)

WA | §ins | s | nw. | e | we | wa | 88 | na | da | ne | aa | we. | s

2559 g9en 94.65 | 93.10 | 84.68 | 82.64 | 91.08 | 93.00 | 90.09 | 94.31 | 93.78 | 93.67 | 93.17 | 93.73
G?’]E!ﬂ 32.84 | 26.00 | 22.32 | 24.59 | 38.15 | 45.80 | 47.19 | 52.83 | 47.11 | 39.59 | 31.47 | 29.24
Laﬁa 63.74 | 59.55 | 53.50 | 53.61 | 64.62 | 69.40 | 68.64 | 73.57 | 70.45 | 66.63 | 62.32 | 61.49

2560 g9en 93.60 | 90.62 | 87.33 | 89.57 | 90.48 | 92.65 | 90.47 | 93.86 | 93.39 | 93.44 | 92.93 | 93.42
ﬁ?’]iﬁ!ﬂ 27.00 | 21.90 | 23.16 | 30.20 | 36.09 | 44.24 | 47.60 | 51.44 | 45.92 | 38.68 | 31.89 | 28.65
Laﬁa 60.30 | 56.26 | 55.25 | 59.89 | 63.29 | 68.45 | 69.04 | 72.65 | 69.66 | 66.06 | 62.41 | 61.04

2561 g9en 93.27 | 90.29 | 86.77 | 87.86 | 91.10 | 92.94 | 90.46 | 94.17 | 93.86 | 93.87 | 93.29 | 93.87
th;']%“lﬂ 26.93 | 21.97 | 23.01 | 28.26 | 37.82 | 44.85 | 47.63 | 52.41 | 46.24 | 39.46 | 31.04 | 29.18
LQ?IIEJ 60.10 | 56.13 | 54.89 | 58.06 | 64.46 | 68.90 | 69.05 | 73.29 | 70.05 | 66.67 | 62.17 | 61.53

2562 a9en 93.88 | 91.24 | 87.35 | 87.58 | 90.92 | 92.90 | 90.33 | 94.17 | 94.17 | 93.85 | 93.17 | 95.00
ﬁ?’]iﬁ!ﬂ 28.03 | 22.15 | 24.82 | 28.07 | 37.48 | 44.77 | 47.54 | 52.48 | 52.48 | 38.83 | 30.80 | 30.74
Laﬁa 60.96 | 56.70 | 56.09 | 57.83 | 64.20 | 68.84 | 68.94 | 73.33 | 73.33 | 66.34 | 61.99 | 62.87
7o - anniineassnsldiraUsemud 1 (wiues)
A5NUINT 3 gaumgdl Sneusiung Smindedlv U 2559-2562

Y A sumgiidsseiieu (ssmiwaldes)

WA | 9uull | wa. | nw. | A | we | wa | 8o | na | @A | e | aa | we. | s.A.

2559 gegm | 29.10 | 32.41 | 36.29 | 39.03 | 37.37 | 32.95 | 32.02 | 33.37 | 32.36 | 33.63 | 33.20 | 30.28
G’?’]Ej.ﬂ 11.80 | 14.50 | 18.62 | 22.38 | 23.50 | 23.68 | 23.75 | 23.70 | 23.53 | 22.17 | 20.20 | 16.13
LQEIFJ 20.45 | 23.45 | 27.45 | 30.71 | 30.43 | 28.32 | 27.89 | 28.54 | 27.94 | 27.90 | 26.70 | 23.20

2560 gegm | 29.65 | 32.57 | 35.55 | 35.10 | 34.67 | 32.93 | 32.20 | 32.10 | 33.05 | 34.45 | 33.20 | 30.39
G?’]Ej‘ﬂ 1698 | 1391 | 16.92 | 21.25 | 23.32 | 23.76 | 23.58 | 23.69 | 23.30 | 22.10 | 20.04 | 15.02
LQ’SEJ 2332 | 23.24 | 26.24 | 28.17 | 29.00 | 28.35 | 27.89 | 27.89 | 28.18 | 28.27 | 26.62 | 22.70

2561 GRG[Y 31.66 | 33.84 | 35.02 | 36.35 | 34.85 | 34.08 | 32.05 | 31.62 | 33.06 | 33.98 | 34.14 | 32.31
G?’]fcjﬂ 14.96 | 14.84 | 17.76 | 20.90 | 22.63 | 23.83 | 23.75 | 23.65 | 22.92 | 21.76 | 18.74 | 17.81
LQ?;EJ 2331 | 24.34 | 26.39 | 28.63 | 28.74 | 28.95 | 27.90 | 27.64 | 27.99 | 27.87 | 26.44 | 25.06

2562 GRG[Y 3357 | 34.45 | 36.39 | 38.56 | 38.87 | 37.09 | 37.24 | 36.08 | 34.74 | 35.16 | 34.07 | 34.20
G?ﬂ%jﬂ 15.13 | 13.66 | 16.16 | 19.77 | 23.75 | 23.80 | 23.73 | 23.96 | 22.68 | 21.49 | 18.85 | 12.91
LQEIEJ 24.35 | 24.06 | 26.27 | 29.17 | 31.31 | 30.45 | 30.49 | 30.02 | 28.71 | 28.33 | 26.46 | 23.55
i - anniineassnnsldivausemud 1 (wiues)
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