TINGID BUG

¢+ Description
= Elasmognathus nepalensis

Adult b black and look lik Juvenile and
_ u_t ugs are blac _an 00 I e a cross adult bugs of
* Tingid bugs have reticulated wings Tingid bugs

» Body size is about 4.5 x 3.0mm.

» The thoracic vertebrae expands to both sides, forming
2 tumors

> Damage
» Tingid bugs attack flower stalks and fruits, causing

drop.
= When attacked by bugs, black pepper fruits will grow
abnormally
= Sucking young leaves, causing leaves to be necrotic in
patches
* [njecting and sucking the buds, causing the buds to fall R 2 >
off cotton buds to fall off The buds are damaged by Tingid

N

"

Young fruit is damaged by Young leaves are damaged by
Tingid bug ULICET ——

< Life cycle ’ 3

* Tingid bugs lay eggs on flower stalks and fruits. e =

* Tingid bug undergoes 5 molts to develop and has
many sharp spines.

* The egg and larval stages of Tingid bugs last for an
average of 10-19 days

» The life cycle of Tingid bugs is 27 days

*» Spread
* Tingid bugs move from one plant to another to
spread and and damage

Juvenile and adult of Tingid bugs
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TINGID BUG

“* Mornitoring and evaluation

= Usually appears during the flowering and
fruiting period of black pepper plants

= Appears most in the beginning and middle of
the rainy season

+»» Damage classification (based on area or number of
damaged tops, leaves, flower clusters, fruit
bunches/plant)
Level 1: from 1 to ten%
Level 3: from >10% to 20%
Level 5: from >20% to 30%
Level 7: from >30% to 40%
Level 9: from >40%
Note: Grade 1-<3: Lightly; Level >3-<7: Moderate; Level 7:
Heavy

Preventive measures
+» Cultivation measures
= Regularly inspect the garden especially early in the morning for early detection.
» Collect damaged parts and destroy.
» Weeding to destroy bugs' habitat.
= Plant the appropriate density, create airy canopy.
¢ Biological measures
= Maintain natural enemies such as ladybugs, spiders, parasitic wasps...
= Use bio-pesticides from Neem and white mushrooms Beauveria bassiana effective in
preventing and reducing the number of bugs.
¢ Chemical measures
= Use one of the chemicals with active ingredients according to the instructions on the package:
Fenobucarb, Buprofezin +Fenobucarb, or Cartap
= Pay attention to spray carefully on foliage and underside of black pepper leaves

Parasitic Beaveria bassiana Cross trap spider




RAY THANH GIA

“*Mo0 ta
= Elasmognathus nepalensis
= Bo xit ludi trudng thanh cua cd mau den nhin giong
nhu hinh thanh gia
= Bo xit lwd1 voi canh ¢o hinh ludi
= Kich thudc co thé khoang 4,5 x 3,0mm.
= D6t nguc phat trién rong ra 2 bén tao thanh 2 khoi u.

Sau non va
trudng thanh
cua ray thanh

gia

¢ Triéu chirng gay hai
= Bo xit ludi tan cong vao cudng hoa va trai gdy rung
cudng.
= Khi bi bo xit tan cong trai hd tiéu sé phat trién khong
binh thuong
* Chich hut 14 non lam 14 thuong bi hoai tir ttng mang
= Chich hut gi€ bong, gi€¢ qua am rung gi¢ bong, gi¢ qua

Qua non bi ry thanh gia gay hai

% Vong doi
= Bo xit lugi dé tring vao cudng hoa, trai.
= Au tring bo xit ludi trai qua 5 1an 16t xac dé phat
trién va co thé c6 nhiéu gai nhon.
= Giai doan trimg va au tring bo xit ludi kéo dai
trung binh tir 10-19 ngay
= Vong doi cta ray thanh gia 1a 27 ngay

s Lay lan
= Ray di chuyén tir cay nay sang cay khac de lay lan
va gay hai

Sau non va truong thanh cua ray thanh gia




RAY THANH GIA

% Theo ddi va danh gia
= Thuong xuat hién vao giai doan ciy tiéu ra hoa
va dau qua
= Xuat hién nhiéu nhat vao dau va giira mia mua

< Phan cap hai (tinh trén dién tich hoic s6 ngon non, I4,
chum qua bi hai/cay)
Cap 1: tir 1 dén 10%
Cap 3: tir >10% dén 20%
Cép 5: tir >20% dén 30%
Cap 7: tir >30% dén 40%
Cap 9: tir >40%
Ghi chl: Cap 1-<3: nhe; Céap >3-<7: Trung binh; Cap >7: ning

Bién phap phong trur
 Bién phap canh tac
= Thuong xuyén kiém tra vuon nhat 12 vao budi sang sém dé phat hién som.
= Thu gom cac b0 phan bi hai, dem ti€u huy.
= Lam co dé pha bo no1 tri ngu cua bo xit ludi.
= Trong mat do thich hop, tao hinh théng thoang.

* Bién phap sinh hoc
= Duy trinh ke thu tu nhién nhu: Bo rua, nhén, ong ky sinh ...
= Sir dung cac ché pham sinh hoc tir cdy Neem va nam trang Beauveria bassiana c6 tac dung
phong trir va giam mat so bo Xit.

¢ Bién phap hoa hoc
= Su dung mot trong cac loai thudc c6 hoat chat theo hudng dan trén bao bi sau: Fenobucarb,
Buprofezin + Fenobucarb, hoac Cartap

Nam khi sinh Beaveria bassiana Nhén bay ray thanh gia
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PEST AND DISEASE MANAGEMENT

Pupae and
3. STEM BORER « ooy adultlarvae
»Description of stem
. A~ Dborers
» Lophobaris piperis A
= Adults are dark brown. Young
= The head has a long proboscis that curves stem
downward perpendicular. Dimensions 4.6 - 5 borer in
mm long including faucet, 2 mm wide. black
= Larval 6.0 - 6.5 mm long, ivory white. dorsally PEPPEr

curved. The pupae are the same size or slightly | stems
larger than the adults, and are ivory- white when |
newly pupated
s Damage

* The young borers dig into the shoots and
flowers, causing the shoots to wilt.

» The upper part of the black pepper stem is
broken and the plant dies.

= Borers on fruit can cause fruit drop or poor e : el
development.. Stem borers damage fruits, branches and stems o

Black pepper leaves are damaged by stem borers

s Life cycle

= The female stem borer lays about 200 eggs during
her adult life, but only lays 1-2 eggs at a time.

= Egg stage lasts from 3-6 days

= After 5 molts within 35 days, the larvae becomes
pupate

= The pupal stage usually lasts 1 week

* The pupae mature in 2-3 days

borers
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PEST AND DISEASE MANAGEMENT

¢ Mornitoring and evaluation

= Larvae thrive In the rainy season and less
In the dry season.

= Adult borers thrive at the end of the
rainy season when the plants bear fruit.

= Borers usually appear in the morning and
evening, they often hide in the trunk at
noon to avoid the sun..

¢ Classification of damage (calculated on the
area or number of damaged trunks and
branches/plant)
Level 1: from 1 to 10%
Level 3: from >10% to 20% Y, e
Level 5: from >20% to 30% ; e
Level 7: from >30% to 40% e -
Level 9: from >40%
Note: Grade 1-<3: Lightly; Level >3-<7:
Moderate; Level 7: Heavy

Preventive measures
¢ Cultivation measures
= Sanitize the field to remove pests
* Prune leaves to keep the plant open
= Avoid wounding on trunk and branches
Regularly check black pepper garden
Catch and kill adult stem borers
Immediately cut off the stem and branches that are bored
Cut damaged stems and branches to kill all larvae and eggs
Collect damaged parts, take them out of the garden and destroy
+ Biological measures
= Maintain natural enemies such as: Spiders, parasitic wasps,
ants, ...
= Beauvaria bassiana, Metarhizium Anisopliae and Spathious
piperis as a potential biocontrol agents
= Treat on plants in the morning when they are still wet to
Increase the effectiveness of the control
¢ Chemical measures
= Use one of the chemicals with active ingredients according to
the instructions on the package such as: Abamectin, Amino
acid, Dinofefefuranuran + Pymetrozine

Beauvaria bassiana
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PEST AND DISEASE MANAGEMENT

4. MOSQUITO BUGS (Helopeltis theivora)

Life cycle
of the
mosquito
\arva



“ HARVESTING, PROCESSING AND STORAGE

7.1. HARVESTING
= |n the Southeast, pepper is harvested around
January - March
= Central Highlands February - April
= Central Coast (Quang Tri..) June - July.

< Harvesting technique

= Pepper is harvested by hand and is picked
about 2-3 times/crop.

= \WWhen the fruit cluster turns green yellow.

= Spread the canvas in rows, around the
pepper base to avoid spillage

= Use your hands to separate each bunch of
fruit.

= Clean leaves, impurities, collect in bags,
transport to drying yard

= Black pepper: the fruit turns yellow, there
are 1-2 ripe yellow and red fruits.

= \White pepper: cluster of fruits must be old,
bunches of ripe red fruits are scattered

= Red pepper: bunches of berries must be
fully ripe and red

» Black pepper

= Pepper is picked whole bunch of fruit, old fruit
has ripe fruit or fruit has turned green to yellow.

= Do not collect green and young bunches except
for the last harvest

= The bunch of fruits can be plucked right away or
stacked 2 - 3.

= Sun drying for about 3-4 days on truss, cement
yard covered with canvas.

* Dry layer 2-3 cm thick, stir 4-5 times/day.

» \WWhen the peppers turn from green or yellow to
black and reach a moisture content of 11-12% Pre processing black pepper
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7.2. PEPPER PROCESSING
“* White pepper
» From old ripe fruit

= The value is 1.3 - 1.5 times higher than
black pepper. Export 15% of output in 2015

= Requirements: old ripe pepper, pepper
cluster with more than 50% ripe fruit.

» |ncubate 2-3 days, then peel off the shell,
soak in a tank with water change for 7-10

days until the shell is mushy. : o, |

i "rb { ?,Z“I ‘.' :;.\ N ‘N \

= Rub well and treat until the shell is gone, TR, "‘~‘~a‘v 3
dry in 1-2 sun when the seeds have a

moisture content of 12-13%.

= Packing, storage

“* White pepper
» From black pepper

= Take the grain with a weight of more
than 550 g/liter

= Soak in a tank with water changes for 7-
10 days, change the water once every 2-3 _

" e .. 0
days until the shells crumble. ..é-/ \:‘&ﬁ

= Rub well and treat until the shell is gone,
dry in 1-2 sun when the seeds have a
moisture content of 12-13%.
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Pepper Peeling Machine




/I HARVESTING, PROCESSING AND STORAGE

7.3. PEPPER CORN STORAGE

s Warehouses, places to store pepper after
preliminary processing must be dry, cool, clean,
have enough area, not be leaked by rain.

¢ Packed in 2 layers, each bag is about 50-70 kg,
inner nylon layer and outer fiber bag to prevent
moisture absorption and reduce the quality of
black pepper.

¢ The pepper bags are stored in cool, airy and dry
warehouses. Shelves are placed at least 10-20cm
away from the floor and walls.

¢ Periodically check




