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Effect of Water Regime on the Pathogenicity and Reproduction of Rice Root-knot
Nematode Meloidogyne graminicola in Rice (Oryza sativa L.) cv. Surin 1
[ L4 1 a o = s g *
ﬂg’mim ﬁ?‘al@ WRZWSANE (FauLuun
Rutchadaporn Srijai' and Pornthip Ruanpanun”

Received: October 26, 2021
Revised: November 16, 2021
Accepted: November 24. 2021

Abstract: Rice (Oryza sativa L.) is an economically important crop in Thailand, where root knot disease
caused by Meloidogyne graminicola (RKN) is a major constraint to rice production. The effects of
different water regimes (continuous flooding, 1-week-intermittent flooding, 2-week-intermittent flooding
and no flooding) on the pathogenicity and reproduction of RKN on the nematode susceptible Thai rice
cv. Surin 1 were evaluated in greenhouse experiment. RKN reduced growth and yield of the rice under
all water regimes. Galling index and percentage of yield loss were found the most under no flooding
condition. Meanwhile, the most nematode population density in rice root at the day of harvesting was
detected under 2-week intermittent flooding. The results indicated that different water regimes influence

to reproduction and pathogenicity of RKN and rice yield significantly.
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Figure 1 Perineal pattern of M. graminicola (A) and PCR product of Meloidogyne graminicola DNA using primers
Mg-F3/Mg-R2 (B) Lane M: Invitrogen Tracklt 100 bp DNA Ladder marker, Lane 1: M. graminicola, Lane 2: M. incognita,

Lane 3: sterile water

2. unasguuunislidisanisnalsauaznis
wgnanugualdinandlas
annisdsziduAuguusaluniialsn
wpaldineadeasinily M. graminicola a1n
! o A a ¥ o A & d‘
AAENsRAUN et RiTung 1 lgnlu
annnasliiiwuusnge) wudnluan niiuds
IS AP a ¥ A B
paaniAATinITAnlutaafgn 90989N1AS
91201 = o v 9 o 1 d‘ al
nsiuuudanaduuia 1 dland usidedin
szaizinans Wuuudanaduuiaunuauiy
2 &laf waznstlgnluanindnalsvizanuuis
Tulinan1aAaUuiNuNnnTw (Table 1) waziile
dszilivainnisassiuguesldinaudeslusn
dranasnyTuaninsne ananuausigeuuasla
wudanstgndaluaniwiiuuudenaduui

1 dlpf wuuidanaduuwia 2 el wazluann
v A a v a o A 1
d7139FeRuLIE Hanuiuldipeudasninninin
draftlgnluaninunviondaiic 93.53, 132.16 waz
45.50 191 AANANAL TNADAARBINUNANITINE]
dqulnny (Sariano et al., 2000; Win et al., 2015;
Cabasan et al., 2017) viathdulylfdnluan10zn
y . s 44 - .
ndamaanrilinnsedsuiaasldinaulas il
anesndnilsr@nsninanadiiiasannfisa
-dl A 1 =S o
sveizd 2 vesldinetlesliannnsaiianiziusn
U d‘ £
Taurunanazianzdnldanalusnainnislva
HN1D91YTN TR RYUN YN 1 dn AN TN
=1 1 Aﬂ‘ = A
Wrilaasaanyn (root exudate) Wanannldinew
degdnganiannuideansawinlildineudasdn
nanelsasas (Dutta et al., 2012) anvianie s



48

ANFANAASLNHATUWAENIFTAANIS 5 (1) : 44-52 (2565)

annunviandan e sueendiaulufuanag
ldlaaFan 19tARAUNLALNITL TN IA 8T8
lddnauray dalasdnmdnidiniaianglas lm
PFuneandiauge (Evans and Perry, 2009)
WAZANEANNIANENTBY Win et al. (2015) lasey
TuianaagafuInluan NN ioNdem s U
paudagsndnlusndesndnluaniwien
o v ¥ a o = ai
afuwi wazuuuwisauuldineulatuinign
wilidapPRaeTuNaNIsAN®IIDY Prot and
Matias (1995) Anud1anuausaaaulun ludio
nhuuLTadssnutiuEauuNnndInIsgn
T A
41915 (ldfund9) Fetianafinainnimagatily
dosanaiug asinliiarwumdau Tusn
AANFANNAYN aranuan1sIsainuIinigliin
=) o v a o = 1
wuuanasdusieianuiuldineulasuinngn
WUDLIE WAZINNTNsveznis N AR UL
2 glanf M lnsenewusiinuingay ng
a A o v o
59901704 AUl ass YN NENaNsN
A Ly v d‘ dl a
N bR luan Wi Lia9aNN N340 4131894194 AH
NN TLATedENzUENEA (chemo receptor)
A 1 % 96' = % ]
weldinautlas lignsunausaeunasaiuisndng
snleUnA (Evans and Perry, 2009) Tuanuziile

furadudududasildineudasdnganialy

Y d 44 ey . -
uan Faduanwinipa liannzniglusndaasny
IaaualisunauninaTAuInuazANAINIT0
Tunsaeneiugaesldineulas Weuuieanaia
T&meuresfulmianuisnnazinaounaanain
s wadnganlusdidunissensasidneting
satles warlunisherzazidanaduude 2 dlaf
o d‘ o aa A
Wudaasniunzaniueasiinuesldinaudas
sanUN M. graminicola Tutszinalng Aa 14 §u
=< 9 & a Py A=
d9ldnaudasarnisoadyladnluaninid
5 c 2 vy
ANTUNaWNNE aaduluaniwuieldineudes
=< o v v U =) o v 1
Aepenaiug ladasndnluaninidanaduuius
fadmuguussneslsngeainnisdganivaluy
asausn Anduldlagnlununmnzdgndnaluanaw
Deanaduukeanldanuautlseansuesldinautles
sndudainunluuazanadenalunisiiaaay
suussreslsrsndulunaniadgninllldninign
Tuwaguzipaaimninean miuninizlgndng
Tiundinaannislgnazioaan A INguLINeed
nafinlsauavdnnisueneiugaesldinautles
sanuu M. graminicola &

Table 1 Severity of root galling and population densities of Meloidogyne graminicola on Thai rice cv. Surin 1 grown under

different water regimes as determined at plant maturity.

Water regimes Root gall index (%)

No. J2s/root’ No. eggs/root’

Flooding 5.00
1-week flooding 55.00
2-week flooding 75.00
No flooding 76.25

60,737 + 2.80x10" ¢’
2,522,562 + 1.85x10° ab
3,325,687 + 3.68x10° a
1,993,250 + 3.57x10° b

39,050 + 9.37x10° ¢
7,137,500 + 1.05x10°ab
9,764,750 + 1.29x10° a
4,504,250 + 1.05%x10° b

"Means £ S.D. (n = 8).

’Means in the same column followed by the same lowercase letter are not significantly different according to Tukey’s

HSD test (P < 0.05).
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Table 2 Effect of Meloidogyne graminicola on plant growth of Thai rice cv. Surin 1 grown under different water regimes.

Water regime

Flooding

1-week flooding

2-week flooding

No flooding

Shoot height (cm)’

Shoot weight (g)'

No. of tillers/plant’

50% day of flowering'
Total chlorophyll (g/ml)'

Day of harvesting'

92.06 + 4.31 &°
53.13+8.84 b
5.88 +0.64 b
106.50 + 2.07 ¢
2.68+043b
144,88+ 2.47 ¢

91.25+£3.77 ab
67.19 £ 11.45 ab
9.75+£1.49 a
106.00 £ 1.51¢c
3.06 £ 0.26 ab
146.63 +3.62 ¢

86.19 + 3.08 bc
81.26+2216a
10.38 £2.45a
121.88 +9.69 b
3.30+0.48a
157.50 £ 14.43 b

84.44 £3.61¢c
65.63 +8.84 ab
10.25+£1.58 a
132.88+2.75a
3.38+0.35a
171.00+0.00 a

"Means + S.D. (n = 8).

*Means in the same row followed by the same lowercase letter are not significantly different according to Tukey’s

HSD test (P < 0.05).
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Table 3 Effect of Meloidogyne graminicola on yield of Thai rice cv. Surin 1 grown under different water regimes.

Water regime

Flooding 1-week flooding 2-week flooding No flooding
Panicle length (cm)’ 23.60+ 0.44 & 23.30+1.38a 20.61+2.31b 19.51+1.50b
No. of panicle/plant' 5.88+0.64b 11.88+3.64 a 8.13+2.03b 13.88+2.03a

No. of shriveled grain/plant’ 456.25+43.2b

No. of filled/per plant' 149.00 £ 33.90 b

Yield (g)' 11.86+1.13a

516.25 £ 99.21 ab
250.00 £ 103.72 a
11.47 £ 2.28 ab

48913 +£568.79ab  560.38 £ 56.35a

184.25+51.11ab  274.13+64.21a

10.65 + 1.36 ab 9.53+0.96 b

"Means + S.D. (n = 8).

’Means in the same row followed by the same lowercase letter are not significantly different according to Tukey’s

HSD test (P < 0.05).
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