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Influence of Rice Cultivation Methods on Planthopper and Leafhopper

Populations in Irrigated Rice Field in Lower Northern Thailand
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Abstract: The objectives of this research were to compare five cultivation methods of RD49 rice variety:
germinated broadcast seed, germinated dripping seed, parachute seeding, manual transplanting and
transplanting machine that affected on the population dynamics of planthoppers and leafhoppers. The research
was carried out during June-September, 2019 at Bueng Bua subdistrict, Wachirabarami district, Phichit
province. The direct count sampling technique was applied every 7 days after seedling stage of rice (15 days of
planting). The result revealed that in all cultivation methods the five planthoppers: brown planthopper (BPH),
whitebacked planthopper (WBPH), green leafhopper (GLH), zigzag leafhopper (ZLH) and white leafhopper
(WLH) were found, however only BPH and GLH were found at the high numbers and the population change was
obviously determined. The germinated broadcast seed method promoted the increasing of BPH at the average
of 199.05 individuals per square meter through all the season, meanwhile, the transplanting machine method
promoted GLH at the amount of 101.95 individuals per square meter. The tiller density was the most effect on
the increasing populations of BPH up to 97.09% but it had very little effect on GLH populations. The effect of

abiotic factors was very low on populations of hoppers (0-45%) in all cultivation methods.

Keywords: Cultivated method, planthopper, leafhopper, irrigated rice field

333
Copyright @ Journal of Agriculture, Faculty of Agriculture, Chiang Mai University. All rights reserved.



M5A19NAT 36(3): 333 - 343 (2563)

a 1 =< :/l al”d o & dl =2 ad 1 o o o ad ¥ ! ! oy
UNAnea: ﬂ’ﬁﬂﬂﬂ’]ﬂi‘\‘i‘l&ﬂ']ﬁ]ﬁlﬂ?iﬁ\‘iﬂ INBANSI ')ﬁﬂ'ﬁﬂ@]ﬂ‘ﬂ’]'] WU NU49 AU 5 96 1AuA wimdnuina
o u

P = °o v - A ' a g
wnaandnaean wlau winandoaiia uazuninanfeiases Ndkasanialasvulaslszansasnaenszing

a

WAZINAEANSU szwinaieu Squnau-fusnau 2661 luiluisiuaidi snnesdsuns] dmdafiams Tnansda
Tuunaslaense nn 7 5w Fausidinngng 15 Tu naannqugn wudn lunnisnisign wmwmmmvimmmmmm
Lwaﬂmv‘tmwmmfa Lwamnwﬂﬂmwm wRESNAUA Feauasmandnduanaluy usilifeandanszlan
Frimnauaz Lwamﬂwmqumm’mumwummumnmeﬂfmﬂ@ﬂuuﬂmﬂawmm‘famwmmumﬂmqmﬂ@ﬂ
TAsnnlgnuuuuaintionu ‘wuﬂ?‘vmm‘m@qmeﬂm@mmmmm@mmrﬂ AU 199.05 A BAII9NAT
s Fansilgnuundndnfaniases wuﬂummmamnwmmmmmm A3 101.95 Fasiens AT
TmﬂmmumLLuummmumqmmmqmmumm@ﬂ’]a‘l,wmummﬂa‘wmm‘mmLwaﬂm‘wimmmm@mﬂmmm
$BuAz 97.00 widuasamansAuA Teatienann dauademamanimassanimianien wudh Savewaremag
feanetila tieesnn agludadsenas 045 uyriamgn

[

° aa Py & e @ %
AdATY: Fan13dgn wannstlan masanal wdnsatlszniu

AN n194anTs Gauiuazaaniumaluladiva o 15
) @ aal | < o 9o
ag199ana Tan1sdgnidudeunileninwmansliiu
Tuilaqiiu szmalnainnslgndnauans B9AAIINGANUULENIUAS 7] MNeades uazinun
aa < Y & A o aveg & o o & = =
78N17 TuegAUAMNIMNIZANTRIaN W UALAY  UFUTEluiui Asdl inwmsnsasiideaniglunisiaan
N a4 & o & A aal P ' < s
ninefRes wn lununszuunisatsenin 35nasdgnlavainuanannn edaelsfinnn deya

anysnl inwmnsatnnmilgndnagliinedar 3afs  FEnnsgniineatieaiunisszuintedunasdngdin

o = P P ~y >

saueinaslgndinawmaannan vsalgniing Tneanizagefaludauaeanasnszlanuas
Tinaniuatineraiiad 380191 15 Un1 IR RN L‘W@mn@ﬂuwuwmﬂivmumﬂmu@mumauu
wasuwlasliannsosesdudnaninludanisnan falsiaennn
WnAu andENsiennsUgninauuuunadunan patulfiianisAnenase9dsnislgn 5
san1apnisuazinaiialutlgndnalifuniswaun A3UAN A MIULIAN Naaadiaean Taundn tTnen

4 o N o v A4 &
wlasuwlagiiidusazanuans wilaeialAsn1sh Foaile wavilnandaeLAses satszannamasnszlnm
IR5uAMNRaNIn lae WA 1 5 35UAN Ae UIu waznassnauluuidngadsenivanniawile
O’l v v o v dl 1 d’l d‘ v
P1ax uaandieen Toundn Tnafq8LETee LAY nauaelu e udiayauazuuonilsenauly
nAnfaaiie Geusadtdanunuuduaasdiugiio  naBwsdanisunasdnginaluiuisaly

WANFANA U danalaemsafassuuBAugnani 1

a , M \ e a A =
AAAINWANAY 19 ludI 99 NTY §rIng R qﬂnimuaﬁﬁmi
nsuyuReuEeIaINIAlLLLAS 184 Lasiinansyny

oA = a a a
sallasnanisidasundasrinuazisunnidszanng NSLATENLLRY
v o A o v ny . . . 4 - & 4
1a9unaIAngdnansng luudazdasnggndnals FanutasundnanageuneaNsn 1 aNLA
(Rvay-aree and Surakarn,1999) wlagaz 4 19 A uau 5 wilae N un wdasunemang
lumafunniamilanauas neasns  Ausieia anesdsunsd Samndaians lnatlgndig

awnsonn inaaniadiiasandssunastlszniy Wi n949 Faduiuininsrsnsfiondgnluiug
Panysoleasiy dszneuduineaonedlsineelu  Feeddnielgn 535 uarlddnauudniug mudsnis

334



aa o ' a7 & o L
N‘R‘ll’ﬂ\i’}ﬁﬂ'liﬂ@ﬂ“ﬂ'l')ﬁ’ﬂﬂiz’ﬂ']ﬂilw‘aﬂﬂiz‘tﬂﬂLLazLW@ﬂQﬂqu

Tunrdnagadsemulunnavtianauans

TaNEATNT AR MITULNAY AINNAANUG 25
Alansusials vaandnosen dnsnmannug 15
Alaniusials laundn dnenndnnug 11.5 Alaniu
sald Tndnkaniias Saomdariug 15 Alansusels
uaztinanfnaile dhsuaang 10 Alaniusials

nsd1sramaanslanuazINA BanAuLAE
suTINTRYA

fnmadanlszansreanasnIinnuas
REAnY RN Er P ERETNTIHEEN anvia 5
utlas nndunni ﬁ%‘iLLB‘i%’m@’]q 15 91 Tuauim 1x1
AT A9 20 viaagusiaulas mududunuesy s
T8 mutlugininuamlumlasun ATIAUILAUAUNA
nazlnauasmaesnsLInens9anTALnatinauaon
veayn 7 nelundingy Jufinug

tufindieyaiu , iy szfutinluutlasn
AN NEBAT LL@mmmuﬂ@mmyﬁ Wlisin

ArTeiFeuifa usauaulszansaes
AN IAALALINAES T T AR Il fiwy 1uA3
nstlgn 538 foannsdmsnzinisnszanadatesdiaa
Tma3% Shapiro-Wilk test 3tAs1ziAaa L 71391
Kne Analysis of variance a3 eifi e An e
Tm 8939 DMRT (Duncan s new multiple range test)
fisrduAgnuEesiu 95 L‘ﬂ’ﬂiL‘ﬁwﬂ uay L‘Jﬁﬂumﬂu
nalasuuactssnnsreanasnsslanuasinas
Snans AYINAATYNAIATHENA BB vENa
gaarfademnaniannluulaswnseninasuulag
UssnaeanaensInnuaz AL ndy

NANTSANEN

wBeuifiaudruautlsransraanaansslaauaz
WAEANAUTAARY 9 Rdvinaneluuidng s
VRCREERE %aﬂgnﬁqsﬁ%msﬂgn 5uud lag
n’rseﬁummﬁ’u‘imﬂmﬁ

m@miﬂﬂm WU ﬂfrm'mﬂmmaﬁ 5 mum
Aa LW@?_Iﬂio,Imﬂ’&‘Lﬂ[ﬂﬂ@ L‘W@mmummm szm
N31nANAIINY INREANAUTINaNEmEN LasINREANdL

335

119luny Aasnuansnaldaudsnislgnding
HANNIIAIIZITNNINILAE FA IS UIUINA S
wiazalAnudn An1snszangaedmiaLuuln®
(p-values=0.05) sl

Sruantlszansnaanslnadiinana nu
mmﬁ'z\;m ‘luuwdfmﬁ/mm@?;ﬂgqﬁq 199.1 fase
A13719HAT Ta9a9Nn WEun Tnandaeile TnanAae
aas TundN uazvaandinasennLIRAY 32.0, 25.1,
17.25 WAL 13. 2 AR BANTINAT AN LANF 1
anlnvinuinene 6.22, 7.93, 11.54 LA 15.08 Win
ANNAAL

§1uautl 1IN S UNA B NAUR T e W
drunngean uuninAnFoeetes wdn 1020 fasie
AM3INRT annndninule wiinengaaie Taundn
winuinmn wasneaniinnsen FanuieRAs 865, 50.3
486 WA 46.2 AIABANTININAT NANNUANANY
anuiTnenEaeesed 1.17,2.02, 2.10 La¥ 2.21 Win
FNAAL

SruantlszannsremaanszlnAndanng
mAssnAuTnaneven wazmassndunlun wu
fiagnn Tmﬂ@‘i’]muﬂi”mmﬁwmm alun g
ﬂ@mmumw j Fail maanslnanderany luun
WINLP 19AE 13.7 FseaNIamL AT AL
nanangnnU LN aandintsaniade 10.05 fasa
AN9ILNAT Lwayﬂéu"ﬂélvumfﬂmgWuluuwuﬂﬂm?ﬁww@n
\9At 0.85 FFaANINImLAT (Figure 1)

m’uﬂﬁﬂuu,ﬂmﬂiz"n'm'a‘mmLLumﬁ'mg*’il"\qﬁ
Ayl msdanduuusing 4
quiﬁmuﬂi‘vmnmmLwﬁyﬂmﬁmmmvmﬁyﬂ
@nwmwﬂuuwﬁf;wﬂ@ﬂmmﬁmiﬂ@ﬂm 5faﬁuu
Wudn T eamaansylandtinauasnassndu
@Lmmwwumﬂﬂ@ﬂuuﬂmﬂiwmnimfamqmﬂ@n
Tudnuuidaiay mumamumuj WULRENNLAY
Tiseiiies Ineludanaaanaanszlnadiiinasi
‘Wumﬂﬂ@wLLﬂmﬂumnﬂuﬁmmmmnium
Wnummu Buanndianiusn LN‘ﬂ“lI’]Q@ElI‘LAﬁ‘uﬂo,ﬂﬂ’W

‘W'LIL'?)@EI 0.1 FINFAAIIININAT mnumwmwmuﬂm



M5A19NAT 36(3): 333 - 343 (2563)

300

250

GBS

200

150

g PCS

100

g GDS

(insects/m2)

50

0

Average Number of Planthoppers

WBPH

-50

ly TMC

MNT

-100

Figure 1. Average numbers with standard errors (base on the column) of five rice hoppers: brown planthopper

(BPH), whitebacked planthopper (WBPH), green leafhopper (GLH), zigzag leafhopper (ZLH) and

white leafhopper (WLH) found in five cultivation methods: germinated broadcast seed (GBS),

parachute seeding (PCS), germinated dripping seed (GDS), transplanting machine (TMC) and

manual transplanting (MNT)
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The population dynamics of brown planthopper (BPH) (a) and green leafhopper (GLH) (b) found in

five cultivation methods: germinated broadcast seed (GBS), parachute seeding (PCS), germinated

dripping seed (GDS), transplanting machine (TMC) and manual transplanting (MNT)

Table 1.

Regression coefficient values (Rz) of the relationships of environmental factors on brown planthopper

(BPH) and green leafhopper (GLH) population in five rice cultivation methods: germinated broadcast

seed (GBS), parachute seeding (PCS), germinated dripping seed (GDS), transplanting machine
(TMC) and manual transplanting (MNT)

Regression coefficient values

Environmental factors BPH GLH

GBS PCS GDS TMC  MNT GBS PCS GDS TMC  MNT
Water level 0.00 0.00 0.17 0.34 0.37 0.11 001 0.6 0.01 0.04
Rice canopy relative humidity 0.03 0.12 0.11 0.02 0.07 0.01 012 0.03 0.01 0.07
Rice canopy temperature 0.00 0.04 0.04 0.04 0.06 0.02 003 0.06 0.02 0.12
Rainfall 0.00 0.00 0.02 0.24 0.04 0.00 0.03 0.03 0.05 0.00
Maximum relative humidity 0.1 0.08 0.1 0.10 0.02 0.00 013 0.02 0.22 0.08
Minimum relative humidity 0.02 0.16 0.07 0.02 0.01 0.15 045 0.15 040 0.15
Maximum temperature 0.00 0.14 0.10 0.01 0.00 0.02 032 027 026 0.02
Minimum temperature 0.01 0.21 023 010  0.01 001 029 026 0.11 0.03
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