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Rice is the staple food of
about half of the population around
the world. About 750 million poor
people in the world are living on
rice, with an increase of about 50
million rice consumers per year.
The safety of rice production has
received the world’s attention, and
rice planthoppers are huge threats
in rice production over past
decades. The rice planthoppers in-
clude brown planthopper, white —
backed planthopper and small
brown planthopper, especially
brown planthopper has once been
regarded as the threat of rice pro-
duction in Asia.

Modern highyielding and dwarf
rice varieties, such as “Taichung
17, “IR8” and “Jaya”, have once
been widely cultivated in some
Asian countries.

Eager to obtain the yield po-
tential of these fine varieties,
farmers are induced to use pesti-
cides with broad spectrum and long
duration, such as BHC and methyl
parathion, and this approach leads
to rampant damage of brown plan-
thopper, commonly resulting in hop-
perburn.

In addition to direct damage
on rice, rice planthoppers also
spread five devastating viral dis-
eases, including rice grassy stunt
disease, rice ragged stunt disease,
rice black streaked dwarf disease,
rice stripe disease, rice black
streaked dwarf disease and south-
ern rice blackstreaked dwarf dis-
ease. The emergence of rice plan-
thoppers is the product of so -
called “green revolution”.
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In the mid 1960s, IRRI bred
the first semi~dwarf variety IR8,
and large —scale cultivation of IR8
in south and southeast Asian rice
growing regions led to green revo-
lution of rice in Asia. IRRI held
the first symposium on brown plan-
thopper in 1977, and launched an
extensive discussion on morpholo-
gy, ecology, outbreak and migra-
tion, biocontrol and variety resis-
tance breeding of brown planthop-
per.

In the following 30 years, IR-
RI carried out a series of training
programs and promotion actions in
tropical rice regions, and noisily
communicated with farmers and of-
ficials, so as to change decision—
making psychology, drug habits
and behavior mode of rice farmers
in controlling process against rice
planthoppers and reduce the use of
chemical pesticides, especially re-
duce pesticide application in early
stage (pesticides should not be
sprayed within 40 d after rice
transplanting as far as possible),
thereby gradually restoring services
function of paddy ecosystem so that
the natural populations of natural en-
emies can be enough to suppress the
density level for outbreak of plan-
thopper.
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trell FIZHRZ K “the ghost of green revolution”, F§ K&l
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KEEPRHT S, R CET IR BN R ER .
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WZJGE 30 FERRI I ot R AAFE RIREHEAT T 2T S5
WEESTHT .

IRRI started another planthop-
per ecological project funded by
ADB in 2008: “Rice Planthopper
Project” (2008-2012), to urgently
promote overall progress of ecolog-
ical engineering, and develop a
variety of techniques to increase
biological diversity of paddy field
and restore service function of
paddy ecosystem.

IRRI opened a professional
website in 2008 to report the latest
information about rice planthop-
pers. In 2008, IRRI held the 2nd
planthopper international sympo-
sium in Los Bafios, and 88 repre-
sentatives attended the meeting to
explore new ways for sustainable
governance measures against rice
planthoppers. IRRI also set up an
experimental demonstration area for
biodiversity conservation in Hainan

Island in 2010.
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The damage of rice planthop-
pers has a long history in Japan,
and there are many records about
outbreak of rice planthoppers in
history books. The researches on
rice planthoppers in Japan are
longstanding, which can trace
back to the early 20th century.
Overwintering investigation of rice
planthoppers had been conducted
for continuous three years from
1920 to 1923, and overwintering
sources of brown planthopper and
whitebacked planthopper had not
been found.

In 1967, oversea migration of
large quantity of planthoppers was
monitored by Ocean Weather Sta-
tion Tango (29 °N, 135 °E) at
about 500 km in southwest of Hon-
shu in Japan, and thus opened a
prologue for migration study of rice
planthoppers.

2 HEHECETHR

HAZFCECHENTIEAL, BREAMNRLEH
P AHIEE; HANE CEWFRWIRTR K, R8T
BHIE] 20 2%, 1920—1923 48, F HB-LES B AH
LT ELE 3 FENRE CGEURATE, RAB CEMAHT
KEREL IR P, HE— 2 H AR B2 E AR
TKEUN BB A b A T A A LAt AR 7 £ 3 S A T 3k L 1B
—HBAUERE; MARSHEH2E ERFARN CERER
AR A LA R B —ERRINERE. B AR
HEEE T AR YR E SRR T KBIERM
B3t B1E 1956 4F, B4 B —BR7E Nature FRET AT
AR MU IR R 2 5, R ET MK
BB ARER I R S PF T HRE ; 1967 4 A K KEKE
BB BT iR o T L, SRS KA 4B 18 PR S
ARRE A MBERSHHRUBRESE, H 44
RFoST HYBE"Y H LR & FHe RS K A H
P& 97 259m B Bh ¥A Al R

1967 4, A LA IE —BRFES XI{RBAZE H A4 M Fa R
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£ RAR—FESSIMMM 2T 3N AR SR F, Y
FERHBIAE KA 154 3k 4B KE 30 3k; 1969—1971 4F,
XEPIATE KE4 462K 1B KA1 893k, BAR—4
BT LRI L B RS S A R T AR AR RE
BER L IE CEKRTA B ARRRTREM . 19724
1AZ4AH,BEAR—XIREEHE FHEMNEERES
MR TR KAWL, B Tk H AR
HERS CEURIE A RT BBYE . Z b, RS K VBT BE B 1 K
BiLERER. 1983—1987 5, HEARH¥EFRT —
MEEMEMIMETE “KEB®31EE RN
REFFE”, A TR KA B AR B S A A
HEAR,FRT —BRER AT KHEEAR; XTI
MR M58 K2 2 1 (low=level jet stream )X} 7§ KEM
P EKXHEA BARREEER, FHES@EIr RS a8
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Japanese entomologists carried
out a nationwide collaborative pro-
ject “mobile predict technology and
development for long—distance mo-
bility pests” from 1983 to 1987,
and clarified physiological and eco-
logical characteristics and popula-
tion dynamics of rice planthoppers
in Japan; a set of planthopper mi-
gration warning technology was de-
veloped. Strong low-level jet on the
south side of Meiyu front was found
to play the decisive role in rice
planthopper migration from Chinese
mainland to Japan, and occurrence
and evolution as well as spatial and
temporal distribution of low-level
jet were analyzed to determine im-
migration time and landing range of
type
changes and its geographic varia-

rice  planthoppers. Wing
tion, endocrine mechanism and ge-
netic characteristics of wing dimor-
phism of rice planthoppers were al-
so cleared.

With  mesoscale
weather prediction model MMS
jointly developed by Pennsylvania
State University (PSU) and the U.
S. National Center for Atmospheric
Research (NCAR) as the basis,

the system obtained real-time three—

numerical

dimensional element fields by nu-
merical simulation, so as to ana-
lyze migration trajectory of rice
planthoppers, and push back in-
sect sources and predict immigra-
tion zone. Qutput results displayed
trace points once every 3 h with
animation, or showed still succes-
sive trace point maps with pdf for-

mat.

_5_



BYRAHKAR

Rice planthopper is one of the
most important pests of rice pro-
duction in Thailand. The major
population of planthopper is brown
planthopper, and its occurrence
areas mainly are northeastern,
northwestern and central regions of
Thailand.

Due to the impact of natural
conditions such as climate and
food —stuffs, rice planthoppers in
Thailand can reproduce, feed and
damage throughout the year.
Therefore, the source of rice plan-
thoppers in Thailand is local in-
sect, and insects migrated from
Vietnam with monsoon become the
supplementary insects in local
area.

Rice planthoppers had been
the most important pests on rice
production in Thailand before
1990s. The occurrence area of rice
planthoppers in 1990 had reached
40 billion hm?, accounting for
about 25% of rice cultivation area,
resulting in serious losses of yield.

The occurrence and damage of
rice planthoppers sustained at a
low level in the past three years,
and occurrence area each year
were less than 1% of cultivation
area. The successful control mea-
sures mainly include the following
aspects: (1) focus on farmer field
school (FFS) training for long
term; (2) vigorously promote bio-
logical control technology; (3)
gradually reduce the use of chemi-
cal pesticides year by year.

_6_
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The control experience against
rice planthoppers in Thailand is
shown as follows: (1) persist com-
prehensive management for long
term; (2) focus on the effective-
ness of the training of farmers; (3)
give priority to development of bio-

logical control technology.
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Two seasons of rice are gener-
ally planted in Red River Valley
rice areas in northern Vietnam,
and rice growth stage is nearly a
month earlier than southern rice
regions of China. Rice planthopper
occurs for seven generations each
year in Vietnam. Due to excessive
application of pesticides to control
rice leaf roller in early stage, the
occurrence of rice planthopper was
serious in early 1990s. Since then,
Vietnam had vigorously implement-
ed IPM strategies, and occurrence
and damage of rice planthoppers
had eased in recent years, with
average annual occurrence area of
5-8 billion hm’. According to rice
growth and airflow conditions, rice
planthopper in Vietnam had migra-
tory phenomenon. The rice plan-
thoppers in rice growing regions of
northern Vietnam is the major
sources of planthoppers in Guang-
dong, Guangxi and Yunnan rice
regions of China in spring.
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Vietnamese Ministry of Agri-
culture started to implement rice
IPM strategy in 1992, and Nation-
al IPM Steering Committee was es-
tablished in 1994,
trained farmers by rice IPM and
FFS.

which also

The implementation of rice
IPM has achieved remarkable re-
sults. According to surveys in 12
main rice producing provinces in
Vietnam, the seed quantity is av-
eragely reduced by 60%-70% per
667 m* and pesticide application is
reduced by 80% ; the fertilizer us-
age is essentially flat or slightly
decreased; the yield is increased
by 10% -20% |,

farmers by planting rice is signifi-

and income of

cantly increased.

Rice planthoppers in China
belonged to sporadic local pests
before 1966, but soon rice plan-
thopper broken out earlier in tropi-
cal rice growing regions reached
the majority of the East Asian con-
tinent with the southwest monsoon;
they formed nationwide outbreaks
in China and Japan in 1966 and
1969, with sustained occurrence in
the successive years, and formed
national outbreak again in 1973.

_9._



