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SURVEY OF BIOTIC AND ABIOTIC CONSTRAINTS FOR CROP GROWTH (RICE, PEANUT
AND CHILLI INSECT PESTS, DISEASES AND FARMERS®’ CROPPING PRACTICES) IN THE
COASTAL SANDY AREA OF THUA THIEN HUE PROVINCE,CENTRAL VIETNAM

Le Dmh Huong', Pham Khanh Tu’, Tran Van Mmh , Nguyen Minh Hleu Hoang Kim Toan Le Van
Hai', Hoang Trong Khang Nguyen Van Duc , Nguyen Thi Thu Thuy', Nguyen Tien Long', Nguyen
Dinh Thi', Ho Cong Hung', Frederlc Francis® and Claude Bragard®

! Hue University of Agriculture and Forestry, HUAF
% Faculte Universitaire des Agronomiques de Gembloux
3 Universite Catholique de Louvain, Facuite d’ [ngenierie Biologique

SUMMARY

Thua Thien Hue province located on the Central part of Vietnam, still has a large cultivating area (Coastal
area- rainfed lowland area). This is an area of poor soil and acid soil where drought, flood and particularly pests
occur annually while the irrigation system has not been fully established. The average yield of crops is low due to
biotic and a-biotic constraints whose main causing factors are unfavourable farm practicing and pests.However,
there is a pofential to increase its productivity through improved technology including improved crop practices and

“pests maragemont ‘Methodology is adapted-from the one developed by 8. Savary-et al. (1996). The study bases on

the field surveys for the presence or absence of pests on 3 main crops: rice, peanut and chilli at several crop stages
and on the use of correspondence analysis 1o analyze the results. The survey has conducted during Winter Spring
crop from 2004 to 2003, Six villages were chosen as the representatives ot the prevailing production situations of the
coastal area in Thua Thien Hue Province. The results show that, for rice crop, fields having very low yield Y1
concentrate at avea 2 (Coastal area- Quang thail commune, Quang dien distrist) (1) Biotic constraints include DEI
(dead heart), LF2 (Leaf folder); BP3 (Brown planthopper); WAZ {Weed above the canopy); DR2 (white flower);
SHB3 (Sheath blight); DEL; LB2 (Leafl blast); NBS3 (Narrow brows spot). (2) Abiotic constraints include N1 (N
fertilizer input); P1 (P fertilizer input)y; KI( K fertilizer input); NA2Z (Pesticide applied at least two time),
NDI1(Nutrient deficiency at least one visit); NP1 (NPK fertilizer applied); DF4 (Duration of fallow). For peanut
crop, fields having very low yield Y1 concentraté at area 1 (Coastal area- Phong hoa commune, Phong dien distrist)
(1) Biotic constraints are AP2 (aphids); LF2 (Leaf folder); WE2 (Weed below the canopy); WB3; BL2; BL3 (Later
leaf spot); BS3 (early leaf spot). (2) Abiotic constraints consist of PP3 (Plant x plant); NA3 (insecticide applied);
NDI, ND2 (nutrient deficiency); T11{the first fertilizer applied - top dress); T21 (second fertilizer- top dress); KO
(No K fertifizer appiied); L10 (no fime applied); N2 (N fertiiizer applicd); M1 (manure applied); RR1 (row x row),
P1 (P fertilizer applied). For chili crop, very low yield Y1 concentrates ai 3 areas (1) Biotic constraints are Frog-eye
Leaf spot (L52), Cucumber mosaic (CM2), Chili thrips (C12), aphids (AP2), and cut wollworm (CW2). (2) Abietic
constraints include NL1 (Number of leaves per branch), NFi (Number of flowers per branch, low), FA1 (field area =
smal), WS1 (Water starus: dry), FR1, (Number of fruits per branch) and C52 (Crop status : Bad).

TOM TAT

Ving dét cat ven dim pha sén xudt chi yéu dya vio nuée tréi & Thira Thién Hué dit dai ngheo dinh duong,
chua phén, han han va thudng bi 1 fut, hé - théng thuy lgi chua hoan chiah va dite biét dich hai ciy trong ludn xudt
hi¢n gdy hal hang nim. Nang suft trung binh cla nhidu loai cdy trdng & ddy van con rit thAp nguyén nhén do céc
nhan t6 han ché (sinh hoc v& phi sinh hoc) trong d6 cde bién phap k¥ thuat canh tdc bit hop y ctia nong dén va dich
hai 14 c4c nhén td han ché chiy yéu. Qud trinh khéo sét 64 4p dung phuong phap do S. Savary va cdc cfng su dé xuat
nim 1996, Sy nghién ciru dya vao vige khio sét cde bign phép k¥ thudt ndng dén 4p dung va céc loai dich hai xudt
hién trén cdc canh dong clia 3 cy trdng chinh la, lac va 6t va sir dung phin tsch phit hop (correspondence analysis)
@& phén tich cac két qua thu duge. Qué trinh kho sat duge tién hanh trong vy Ddng xudn ndm 20042005 tai 6 lang -
dai dién cho san xufit cita vimg ven ddm phd & Thiva Thién Hué. ée qud cho thiy dbi v6i cdy lda cac rudng c6 mic

‘niing sult rit thép tip trung & ving 2 (x8 Quiéng Thai, huyén Quang Dién) 6 quan hé rit chat vai (1) cée bién phép

k¥ thuit canh tdc bét hop ly ma ncng dén 4p dyng nhu: bén phan dam, lén va kali & muc rit thip, thoi gian bo hod
qua dai, cly thudng biéu hién thidu dinh duting :t nhit mot lan tham ddng; va (2) cac dich hai gay hai & mire cao
nhu: sdu duc than gdy kho tim ¢ mirc 1, bong bac & mire 2, cudn 14 & muc 2, kho van & mirc 3, dao 4n la & mic 2,
dao 6n cb bong & mic 1, va ¢dm ndu & mirc 3. Db voi ¢dy lac ning sudt rit thip tap trung chl yéu & ving 1 (xa
Phong Hoa, huyén Phong Blen) c6 quan hé rét chit voi (1) cdc bién phdp k¥ thudt bat hop ly nhu: khéng bén vii,

211
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bon lan & mifc thép, khong bén kali, bon phén chudng 6 mire thap, khong bén 16t chi bon thiic nhung lugng bon rét
thap, mét 46 gteo trong cao do ty 1¢ cly song sau gieo thép va (2) cac Joai dich hai & mirc gdy hai cao nhu: rép hai
lac & mirc 2, cubn 14 & mirc 2, ¢6 dudi tén & mirc 2, 6m den & mirc 2 va 3, ddm ndu & mirc 3. Péi voi ciy ot ning
suét rét thip xuit hién & a3 ving va ¢6 quan hé chét v6i (1) cae bign phép ky thudt bét hop Iy nhu rudng thudng bi
kh6 han, dién tich gieo trong & moi nong h§ nhd manb min, cy bidu hién thiu dinh dudng, sb 13, hoa va qué trén
canh thép va (2) cac dich hai chit yéu nhir: bénh ¢bm mét cua & mirc 2, bénh vi rit Cucumber mosaic virus & mirc 2,
bo #rf & mirc 2, rép & mire 2 va sdu khoang mifc 2.

INTRODUCTION .

Thua Thien Hue province located on the Central part of Vietnam, still has a large cultivating
area (Coastal area- rainfed lowland area). This is an area of poor soil and acid soil where drought,
flood and particularly pests occur annually while the irrigation system has not been fully established.
The average yield of crops is low due to biotic and a-biotic constraints whose main causing factors
are unfavourable farm practicing and pests. However, there is a potential to increase its productivity
through improved technology including improved crop practices and pests management [2]. A
targeted approach to assess losses caused by pests is a major issue because it provides a basic to
determine priorities and to allocate resources in agricultural research. Yield losses are due to pests’
variation with changes in production situation. [t is important to characterize pests constraints in the
context of production intensification because it allows quantification of the risk associated with
changes in production {1].

Methodology is adapted from the one developed by S. Savary et al. (1996). The study bases on
the field surveys for the presence or absence of pests on 3 main crops: rice, peanut and chilli at several
crop stages and on the use of correspondence analysis to analyze the results. The survey has conducted
during Winter Spring crop of 2004-2005. Six villages were chosen as the representatives of the prevailing
production situations of the coastal area in Thua Thien Hue Province.

OBJECTIVES
General objective

Understanding the farmers’cropping practices, pest profiles and yields in farmers” fields in rainfed
lowland area at Thua Thien Hue province, Central Vietnam is the main objective of this study. Besides,
this study also aims to find some practical technique to improve the yields. It is thought that its
information is important for further researching in this area especiaily for transferring techno!ogy to
farmers.

Objectives
This study is conduceted with the hope:

To identify rice, peanut and chilli pests in household’s crop fields at rainfed lowland area in Thua
Thien Hue province, Central Vietnam.

To characterize the patterns of cropping practices and more generally achieve a reasonable
description of production situations (environment factors that may determine actual yield of any above
crops. This must include field operation).

To characterize the combination of pests that may occur in any particular field,

To establish links between production situation of pests combinations of each crop

To generate a measure of the link between production situations, pest combinations, and variation
in actual yield of each crop
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MATERIAL AND METHODS

This survey is meant to address the individual farmer’s field. The system here includes a farmer’s
field and it encompasses components such as the crop at its various development stages, the farmers (and
field operations such as crop establishment techniques, crop husbandry practices, and inputs) and the pests
that may affect the standing crop throughout its cycle from crop establishment to harvesting. In this
survey, any harmful agent that may reduce yield such as weeds, insects, and pathogens are referred to as
pests.

Any survey must address an adequate number of fields so that it is possible to do analysis,
formulate hypotheses, and forward interpretations.

In this study, the methodology is adapted from the one developed by S. Savary et al. (1996) [51.
Zach crop based on the field survey of for the presence or absence of pests at several crop stages.
Correspondence analysis is emloyed to analyze the results.

The survey was conducted during Winter Spring crops from 2004-2005.
4 villages were chosen to represent the prevailing production situations of the three studied regions.

3 crops {rice, peanut and chilli crops})

4 villages / 3 communes

8 farmer fields/crop / village

32 fields per crop, total 96 fields were surveyed

For pests identifying at lab

For insect identifying

Use picture and resource of Crop Protection compendium 2002

For detecting fungi and nematode

For diseases diagnostic, some common diseases can be accurately diagnosed in the fields by
visual symptom. Diseases that have similar non-specific symptom have to be identified by typical
symptoms collected from infected crop. The symptoms are then identified in the laboratory by examining
samples using stereomicroscope and compound microscope and, by isolation into pure cultures or by
hypersensitivity and inoculation[3, 4, 7.

For detecting bacteria [8]

1. Seedling symptom test: (using Cassette holder method and Roll towel method)

2. Bacterial characters and test used: Grafn reaction (using Potassium hydroxide solubility test);
Biochemical tests (Arginine dihydrolase, Kovac’s oxidase test, Gelatine hydrolysis, Starch hydrolysis, and
Oxidative/fermentative (O/F). .

4, Liquid assay: each seed sample was ground up and incubated in 200 ml sterile saline solution for 2
hours. The suspension was serial diluted and aliquots were plated on to medium (NA, KB). Serological
testing and pathogenicity identified the isolated bacteria.
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5. Inoculation test (Using Hypersensitive reaction test (Tobacco, ‘pepper plant); and pathogenicity test
{(Using cutting leaves inoculation and stem inoculation). ‘
For detecting virus

1. Typical symptom in fields [7]

Growing on test

Indicator plant test

RESULTS

Rice crop survey
Result of rice survey
Major rice insect pests on the sandy soil in Thua Thien Hue Province

Eleven insect pest species have been identified in which Cnaphalocrocis medinalis, Nilaparvata
lugens are very seriously widespread. In terms of diseases, there are 5 kinds of diseases in which
Rhizoctonia solani K., Cercospora oryzae M. and Grain discoloration are very widespread and serious.
Six weed species, of whtch the most wrdespread belong to Echinochloa crus- gaih Leptochloa chinensis
and Monochorla vaginalis. (table. 1) . ‘

Table 1. Major rice insect pests on the sandy soil in Thua Thien Hue Province

Scientific Name Order Fomily English/Vietnamese Common Digribution
Name & importance
Major insects , :
Cnaphalocrocis medinalis Lepidoptera  Pyralidae Leaf folder/sau cuon la nho +++
Scirpophaga incertulas W.  Lepidoptera  Pyralidae Yellow stem bore/duc than 2 cham ++
Chilosupperessalis Lepidoptera  Pyralidae /5 vach dau nau +
C. polychrysus Lepidoptera  Pyralidae /5 vach dau den +
Spodoptera litura Lepidoptera  Noctuidae /sau keo +
Melanilis leda ismene Lepidoptera - / sau buom mat ran +
Oxya sp. - - { chau chau lua +
Nilaparvata lugens Hemiptera Delphacidae  /ray nau. +++
Nephotettix spp. Hemiptera Delphacidae  /ray xan duoi den ++
Sogatella furcifera Hemiptera Delphacidae  / ray lung trang +
Leptocorisa oratorius Hemiptera Alydidae / bo xit dai .
Major diseases
Pyricularia oryzae - - /Dao on lua + o+
Rhizoctonia solani K. - - /kho van N S
Cercospora oryzae M. - - /Dom nau ++
Grain discoloration * - - - . +
Major weeds ’
Cyperus difformis L. - Cyperaceae  /co lac mo + +
C.iria - Cyperaceae  /co Lac ++
Echinochloa crus-galli - - /co long vuc nuoc _ +
Fimbristylis miliaces “ - / co chat ot
Leptochloa chinensis . - / ¢co duoi phuong + 4+t
Monochoria vaginalis - - / rau mac + 4t
Note: +++  very widespread and very serious
+ ot widespread and serious
+ locally serious
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Correspondence analysis

The data compact a range of the cropping practices (categorization of the information) and pest
data over time shown in table 2.

Table 2. Data compaction over ranges: categorization of the information (cropping practices and pests)

Variable Categories

AC Avetage crop status
Area where is study site: Al: area | (Duc Phu, Phong Dien district), A2: areaZ { Quang Thai,
A Quang Dien district) A3: area 3 (Vinh Phu, Phu Vang district)
. Village: V1: Dien Trung village (Phu Vang district) , V2: Nghia Lap village (Phu Vang district),
v ¥3: Duc Phu village (Phong Dien district), and V4: Trung Kisu village (Quang Dien district) -

Duration of fallow period ; DF1: 1.3 months; DF2:>3-4 months;  DF3: >4- 5 months
DF - DF4: >35-6 months

X2 Name of rice variety (wide used variety)
KD Name of rice variety { wide used variety) _
Cb Crop density: CD1: below 250 plant/ s.q.m,  CD2:>250-320; CD3:>320= 380
st e o Mepure application: MO: no manure application, M1: 1000-3000 kg/ha M2: >3000 ~ 5000
Ivi boiha
N N Fertilizer input: N1: 37- 75 kg/ha; N2:>75-116 kg/ha  N3: >116-128 kg/ha
i P Fertilizer input: P1:32-40 kg/ha;  P2:>40-60 kg/ha; P3: >60- 80kg/ha
< K Fertilizer input: K1: 24-36 kgtha,  K2: >36- 60 kg/ha; K3: >60- 84 kga
MA Insecticide use frequency: NAQ: No insecticide application, NA1: one, NAZ2: two application.

Nutrient deficiency: NDO: none nitrient deficiency, ND'1: nutrient efficiency observed at one
ND visit. ‘
DR DRO: No white flower; DR1: maximum DR incidence below 1%; ; DR2: above 1%
DE DE: Dezd heart: DE1: maximum DE incidence below 1%; DE2: >1-2%; DE3: >2%
SHb1: maximum severity below 110 %. dsu, SHB2: >110 - 240%.dsu; SHB3: >240 -
ShB 850%.dsu .
'  MBSI: area under severity progress curve below 80%.dsu;  NBS2: >80-170 %.dsu; NBS3:
NBS > 176-960 %.dsu N a
: LEB0: No leaf blast; LB1; area under severity progress curve below 190%.dsy;
LB LB2:. 190~ 970 %.dsu
BP1: area Brown plant-hopper population progress curve below 40%.dsu;
BP BP7: >40 — 160%.dsu; BP3:>160 - 920 %a.dsu
-« - LF0: no leaf folder; LF1: area under LF injure progress curve below 550 N.dsu; L.F2: > 550 ~
LF 5300 N.dsu ‘ :
WAOQ: no weed infestation above the canopy, WAI1: area under WA progress curve below

WA 300%.dsu; WA2: >300- 1400%.dsu

WBO: No weed infestation below the canopy; WB1: area under WB progress curve below
WB 300 Y%.dsu; WB2: >500 - 2660 Y%.du

Y 1: Yield below 2980 kg/ha; Y2: above 2980 and below 5000 kg/ha; Y3: above 5000 and below
Y 5520 kg/ha; Y4: above 5520 and below 6100 kg/ha; Y35: above 6100 kgha

Two contingency tables were built: (1) yield across cropping practices (Y x PR) and (2) yield
across pest profiles (Y x PE).

" The yield across cropping practices contingency shows the distribution of individuals (ﬁt?ids)
according to two categorized variables. It is able to see the yield profiles (horizontally) associated with a

given cropping practice. This contingency table indicates that cropping practices are associated with
variation in yields. We can see the yield profiles associated with study site A3 (2,4,1,3,and 6 fields ) have
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moderate high yield, which differs from that of A2 ( 4,3,0,1,0). Similar findings can be recognised in the
result of others such as yield profiles associated with Villages (V), Nutrient application N, P, K ... The
chi-square value associated with the contingency table 5 i 998.012, df = 140, P = 0,00. ‘

Correspondence analysis on the centingency (Y x PR} yielded two major axes. The first one
accounted for 47% of the total inertia, the second for 36% (see Fig. 1). These two axes accounted for a
large proportion of the total inertia, which needs interpretation. Axis ] represents a gradient of increasing
yields, the contribution of extreme yield classes are highest and show a change of sign of the
contributions. Axis 1 incorporated strong conttibution of A2, V2, 8C1, N1, P1, K1, NA2, ND1, V4, X21,
SC3, M1, N3, and NAO. Axis 2 represents yield categories medium yield (Y3) and very high vield (Y5).
On this axis Y3 is associated with DF1, CID1, M1, M2, N2, P2.

The resulting graph (Fig.1.) is 2 path of increasing yields amidst the different categories of
cropping practices profiles. When seeing with periicular reference to cropping practices, the progress from
high yield to very low yield is associated with 2 reduction of inputs and /or a decrease in the management
of production factors. The move from Y3 to ¥4 corresponds to a decline in fertilizer input (M1) or
production factor (NA1, CD3, X21, only NPK application NP3, ..) the move from Y4 to Y3 corresponds
to a decline in fertilizer inputs (N2, P2, M2, NP2, ) from Y3 to ¥'1 corresponds to low fertilizer inputs or
poor production factors (N1, K1, P1, NP1, DF4, NA2, ND1...), yislds are highest at ¥4, A2 (Trung Kieu
village, Quang Thai Commune) and fowest at V2, A3 (Nghia Lap village, Vinh Phu commaune),

Fig. 1. The path of increasing yields among the different categories of cropping practices

The yield across pest profiles contingency shows similar observations. Some pest profiles were
frequently associated with low yields (e.g., WB2, BP3...). The result indicates that the variation of yield
and pest profiles were not independent. The chi-square value associated with this contingency table is
217.365, df = 104, p = 0.000. -

Correspondence analysis on the contingency (Y x PE) yielded two major axes. The first
accounted for 60.57% of the total inertia, the second for 16.43% (see Fig. 2). Since these two axes
accounted for a large proportion of the total inertia, they should be considered for interpretation. Axis 1
represents a gradient of increasing yields, the contribution of extreme yield classes are highest and show 2
change of sign of the contributions, Axis 1 incorporated strong contribution of DE1, WA2, WB2, BP3,
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LF2, LB3, NBS3 and AHB3. Axis 2 represents at yield categories medium yield (Y2) and very high yield
(Y4)and (Y5). On this axis Y2 is associated with DR1, WA, BP2, LF1. Y4 is associated with LBO.

The resulting graph (Fig.3.) is a path of increasing yields amidst the different categories of pest
profiles. Pest profiles can be associated with yields decline. Very low yield associated with pests affects
rice crop at the highest levels. Considering the very low yield, Y1 is associated with WA2, WB2, BP3,
LF2, LB2, SHB3, NBS3 or heavy drought siress DR2, and at low density DE1. On the contrary, very high
yield (YS5) is associated with the nearly absence of all pests, except narrow brown spot (NBS2), and
Sheath blight (SHB1). The move from Y5 to Y4 is associated with NBS1, LF1, SHB2, BP2. the move
from Y4 to Y2 is associated with WAL, WBI1, DR, SHBI.

Fig. 2. The path of increasing yields among the different categories of rice pest profiles

The analysis suggests some main pest profiles that may contribute to yield reduce. They consist of
weeds, insect pests such as Brown plant-hopper, leaf-folder and diseases such as Leaf blast, Narrow
brown spot and Sheath blight. Control of these pests can result in higher yields.

Peanut crop survey
Major and important pests on peanut crop (Arachis hypogaea) in Thua Thien Hue Province

14 insect pest species have been identified. The most serious and widespread ones belong to
Lamprosema diemenalis, Spodoptera litura, Epicauta gorhami M and Aphis craccivora. In terms of
diseases, among 10 identified species, Mycosphaerella arachidis, M. berkelevii, Puccinia arachidis,
Rhizoctonia solani, Aspergillus niger, Ralstonia solanacearum, and Peanut stripe virus are the most
widespread and serious. Similarly, 9 species have been recognised. The most serious and widespread
species belong to Ageratum conyzoides, Cynodon dactylon, Dactyloctenium aegyptium, and Eleusine
indica (table 3).
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Table 3. Major and serious pests on peanut crop {Arachis hypogaea) in Thua Thien Hue Province

English /Vietnamese Common

Distribution

Scientific Name Order Family Name & seriousness
Major insects .
Agrotis ipsilon Lepidoptera Noctuidae Black cutworm/ (sau xam) ++
Helicovetga armigera  Lepidoptera Noctojdae Cotton bollworm/ sau xanh o+ A
Homona coffearia Lepidoptera Noctuidae Tea tortrix / sau an la +
Lamprosema Lepidoptera Pyralidae Soybean leaffolder/cuon la -
diemenalis
Spodoptera litura . Lepidoptera Noctuidae Taro caterpila/ sau khoang 4+
Heliothis spp. Lepidoptera Noctuidae Leaf-eating caterpillar/sau rom ++
Aproderema Lepidoptera Gelechiidae Groundnut leafminer /cuon la lac -
modicella : :

Epicauta gorhami M. Coleoptera - Meloidae Blister beetie / Ban mieu + 4+

Aproaerema Lepidoptera Gelechiidae Groundnut leaf miner/ duc la - '

modicella

Bemisia spp. Homoptera Alevrodidae /Bo phan +

Hypomeces - Coleoptera Curculionidae Green weevil/ cau cau N

$quamosus

Aphis craccivora Hemiptera Aphididae Groundnut aphid/ rep muoi hai P

lac

Caliothrips indicus ~ Thysanoptera Thripidae Black thrips/ bo tri den hai lac +

Scirtpthrips dorsalis  Thysanoptera Thripidae Chilli thrips/ bo tri.ot +

Major diseases :

Mycosphaerella Dothidales Mycosphaercllaceae  Early leaf spot / dam nau lac i

arachidis _

M. berkelevii Dothidales Mycosphaerellaceae  Later leaf spot / dom den lac +A

Puccinia arachidis Uredinales . Pucciniaceae Rust / gi sat + o+ +
- Rhizoctonia solani Ceratobasidiales  Ceratobasidiaceae Seed rot / thoi hat (dau phung)- + -

Aspergillus niger Class: Collar rot, seed rot/ heo ru goc -

Hyphomycetes moc den, thoi hat’ :
Aspergillus flavus Class: Seed rot / thoi hat moc vang xanh o
Hyphomycetes )
Sclerotium rolfsi Stereales Corticiaceae Groundnut stem rot, white o
) mould/ heo ru goc moctrang

Ralstonia Burkholderiales  Burkhoderiaceae Bacteria wilt of potato / heo ru et

solanacearum tai xanh

Peanut stripe virus Groundnut stripe disease / la

: + -+
kham vang

Peanut mottle Potyviridae Peanut mottle virus / la xoan nhe .

potyvirus

Major weeds .

Ageratum conyzoides  Asterales Compositas Goat weed / co cut lon +++

Amaranthus spinosus  Caryophyllales  Amaranthaceas Spiny amaranthus /den gai +

Celosia argentea Caryophyllales  Amaranthaceae Quailgrass /mong ga ++

Cynodon dactylon Cyperales - Poaceae Bermuda grass /co chi + bk

Cyperus rotundus Cyperales Poaceae Crowsfoot grass /co cu ++

Dactyloctenium Cyperales Poaceae ..../cochanga .

aegyptium

Eclipta prostrata L. Asterales Asteraceae False daisy /co muc ++

Eleusine indica Cyperales Poaceae Fowlfoot grass /co man frau +t

Chiloris inflata Cyperales Poaceae Plush grass / co luc fong +

Note: +++  extremely widespread and serious; ++
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Correspondence analysis

The data compaction over range of the cropping practices (categorization of the information) and pest data
over time are shown in table 4.

Table 4. Data compaction over ranges: categorization of the information (cropping practices and pests)

" Variable Categories

Study site aréas: Al: area 1 (Duc Phu, Phong Dien district), A2: area2 ( Quang Thai, Quang Dien
district) A3: area 3 (Vinh Phu, Phu Vang district)

Village: V1: Dien Trung village (Phu Vang district) , V2: Nghia Lap viliage (Phu Vang district),

v V3: Duc phu village (Phong Dien district), and V4: Trung Kieu village (Quang Dien district)
. DF .E:Juration of fallow period : DF1: below 3 months DF2: above 3 months and below 4 months
I DF3: above 4 and below 3 months ~ DF4: above 5 and below 6 months.
' LSE Name of rice variety — Lac sen (wide used variety)
L MD7 Name of rice variety — MD7{ wide used variety)
a4 L14 Name of rice variety — L14 ( wide used variety)
:.'{ PP Plant x plant: PP1: 7 ¢m, PP2: above 7 and below 10 cm, PP3: above 10 and below 15 cm
' .RR Row x row: RR1: 17-20 cm, RR2: above 20 and below 27 cm, RR3: above 27 and below 41 ¢m.
! M Manure application: Mi: below 700kg/ha, MZ:above 700kg and below 4000 kg/ha, M3: above
i 4000 and below 7000kg/ha
N N Fertilizer input: Ni: below 30 kg /ha, N2: above 30 and below 50 kg/ha N3: above 50 and
below 300 kg/ha
p P Fertilizer input: P1: 50 - 60 kg/ha, P2: above 60 and below 100 kg/ha,  P3: above 100 and
below 320 kg/ha
K i Feetilizer input: KO: no K fertilizer application, Kl: below 60 kgtha K2: above 60 and
velow 200 kg/ha
NA Insecticide use frequency: NA1: one pesticide appication, NA2: two applications. NA3: more than -
‘ three applications
ND Nutrient deficiency: NDO: none nutrient f{cf"ciency, NDI: nutrient efﬁciency observed at one visit.,
NDZ: nutrient efficiency observed at more than 2 visits,
T “The first top dress: T11: below 32 kg W,P,iC ; T12: above 40 and below 50 kg; T13: above 50 and
below 500 kg.
T The second top-dress : T21: below 32 kg N,P,K /ha ; T22: above 32 and below 40 kg/ha; T23:

above 40 and below 220 kg

T3 The thira wp-d dress: T31: None application, T32: below 60 kg; T33: above 60 and below 120 kg/ha

AP T APO: Ma aghids; AP areaunder Aphids population progress curve below 1370 (N.dsu); AP2:
above 1370 and below 2480 (N.dsu} ,

BM BMO: no blister beetle, BM1: maximum severity below 2.6%; BM2: between 2.7 and 7.7%

LF0: nio leaf curling moth, LF i: area under leaf curling moth injury progress curve below 80 N.dsu;

LF LF2; above 30 and below 440 N.dsu.

CWO: no cotton worm, CW1: area under CW population progress curve below 30 N.dsu; CW2: >
Cw o

30 - 230N .dsu
BS BSI: area under early leaf spot severity progress curve above 49 and below 410 (%. dsu) BS2:

 above 410 and below 730, BS3: above 730 and below 1750 (%. Dsu)

BL BL1: area under later leaf spot severity progress curve below 63%.dsu; BL2: above 63 and below

310; BL3: above 310 and below 1950
WA WAOQ: no weed infestation above the canopy, WA area under WA progress curve below 60%.

Dsu, WA2: above 60 and below 100

" WBI: area under weed below the canopy progress curve below 60, WB2: above 60 and below 100

WB WEB3; above 100 and below 140, W4: above 140.

Y1: Yield 739.2 - 1603 kg/ha; Y2: above 1603 and below 2307 kg/ha; Y3: above 2307 and below

Y 2693 kg/ha; and Y4: above 2693 and below 3660 kg/ha. ‘
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Two contingency tables were built: (1) yield across cropping practices (Y x PR) and (2) yield
across pest profiles (Y x PE).

The yield across cropping practices contingency (Y x PR) shows the distribution of individuals
(fields) according to two categorized variables, the yield profiles (horizontally) associate with a given
cropping practice. This contingency table indicates that cropping practices are associated with
variation in yields. The total chi-square value associated with the contingency table 11 is 382.249,
df = 140, P = 0,00.

Correspondence analysis on the contingency (Y x PE) yields two major axes. The first one
accounts for 67.36% of the total inertia, the second for 22.43% (see Fig.3). These two axes account for
a large proportion of the total inertia, which needs interpretation. Axis 1 represents the increasing yields,
the contribution of extreme yield classes are highest and show & change of sign of the contributions. Axis
1 shows strong contribution of DP3, PP1, PP3, RR3, LSE, N3, K¢, K2, T32, T33, NA3, ND1, and ND2.
Axis 2 represents very low. yield catsgiries (Y1). On this axis Y1 is associated with RIC, VEG, PP3, K0,
NA3, and ND2.

The resulting graph (Fig.3) is a path of moving yields amidst the different categories of cropping
practices prof' iles. With particular reference to cropping practices, the progress from high vield to very
low yield is associated with a reduction of inputs and /or a decrease in the management of production
factors. The move from Y4 to Y3 corresponds io a decline in fertilizer input (M1) or production factors
(NA1, NA2, PP2, L14, LEG, P2, L11, L12). The move from Y3 to Y2 corresponds to 2 deciine in fertilizer
inputs (M2, N1, K1), The move from Y2 o Y1 corresponds to Jow fertilizer inputs or poor production
factors (NA3, ND2, K0, LIO, M1, MO, ...}

Fig. 3. The path of iﬁcreasing peanut yields among the different categories of cropping practices

The yield across pest profiles (Y x PE contingency) also shows similar observations. Some pest
profiles were frequently associated with low yields (e.g., WA2, WB3, BP3...) . The chi-square value
associated with this contingency table is 165.676, df = 78, p = 0.000.

Correspidence analysis on the contingency (Y x PE) yielded two major axes. The first one
accounts for 68.35% of the total inertia, the second for 21.84% (see Fig.4). Since these two axes

accounted for a large proportion of the total inertia, they were considered for interpretation. Axis !
represents a gradient of increasing yields, the contribution of extreme yield classes are highest and show a
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change of sign of the contributions. Axis 1 incorporates strong contribution of WA, WRB3, A2, BMO, BMI,
LE2, BS1. Axis 2 represents very low yield (Y1), high yield {Y4), low yield Y2 and med:um yield Y3. On this
axis, Y2 and Y3 are associated with WA2, LF1, CW1, GS3 while Y1 is associated with A2, LF2, WS3.

The resulting graph (Fig.4.) is a path of increasing yields amidst the different categories of pest
profiles. Pest profiles can be associated with yields decline. Very low yield Y1 is associated with pests at
the highest level: WB3, LF2, BL3, BS3, BM1, BL2, A2. On the contrary, very high yield (Y5) is
associated with a nearly absence of BMO, or with pests at low level: CW1, Al, WAI1, BS1, GS2. The
move from Y4 to Y3 is associated with LF1, and GS3. The move from Y3 to Y1 is associated with BM2,
WBI, BL1, BS2, WB2, BL3, BS3, BMI, BL2, WB3, LF2, and A2.

The analysis suggests some main pest profiles that may contribute to yield reduce. In case of pest
controlling, WB3, BL3, BM2, BS3 are the main ones that should be paid much attention to.

- Axis 2 Eigenvalue: ;188162 (31.'26%‘ q'f=l'r_'{'

Fig. 4. The patli of increasing yields among the different categories of peanut pest profiles
Chillli crop survey
Major chilii pests on the sandy soil in Thua Thien Hue Province

Among the 7 identified insect pest species, Heliothis armigera, Scirtothrips dorsalis , Myzus
persicae, and Aphis gossypii are both serious and widespread. For diseases, there are 7 kinds, of which
Phytophthora capsici, Collectotrichum sp., Cucumber mosaic virus, and Rhizoctonia solani are extremely
serious and widespread. Among the 9 species of weeds which have been identified, Celosia argentea,
Cynodon dactylon, Cyperus rotundus, Dactyloctenium aegyptium, and Eleusine indica are very
widespread (table 5).
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" Table 5. Major chilli pests on the sandy soil in Thua Thien Hue Province

Distribution &

Scientific Name _ Order Family Egg;itfry;\?::? e seriousness
Major insects
Heliothis armigera Lepidoptera Noctuidae cotton bollworm.../sau xan, A
sau duc qua...
Scirtothrips dorsalis Thysanoptera Thripidae chili Thrips / bo tri o+ e
Myzus persicae Hemiptera Aphididae green peach aphids / rep bt
Aphis gossypii Hemiptera Aphididae " cotton aphid / rep muoi .
Agrotis ipsilon Lepidoptera Noctuidae black cutworm/ sau xam +
Spodoptera litura Lepidoptera Nocfuidae taro caterpillar/sau khoan + +
Bactrocera cuctrbitae Diptera Tephritidae melon fly/ ruoi duc qua ++
Major diseases
Phytophthora capsici Pytﬁiales Pythiaceae gzg;g::n?'g:eﬁtff + At
Ralstonia sol anace;amm Burkholderiales  Burkholderiaceae bacteri?j wilt of potato/ heo ++
. xanh vi khuan
Collectotrichum sp. PhyHachorales Phyllachoraceae fruit rot/ than thu et
cucumber mosaic virus Bromoviri dae ‘ li;;?nm;)‘f; Ezs;;m/ benh iy
Cercospora capsici Moniliales Hyphomycetes frog-eye leafSpot of ++
- pepper/dom la mat ech
Rhizoctonia solani Ceratobasidiales  Ceratobasidiaceae  root rot/chet eo va thoi re HH
Sclerotiorum rolfsii /thoi than {moc trang) ot
Major weeds
Apgeratum conyzoides Asterales Compositae Goat weed / co cut lon ++
Amaranthus spinosus Caryophyliales Amaranthaceae Spiny amaranthus /den gai ++
Celosia argentea Caryophyllales Armaranthaceae Quailgrass /mong ga 4+
Cynodon dactylon Cyperales Poaceae ~ Bermuda grass /co chi +++
Cyperus rotundus Cyperales Poaceae Crowsfoot grass /co cu +
Dactyl?ctenium Cyperales " Poaceae ....tcochan ga + 4+
aegyptium
Eclipta prostrata L. * Asterales Asteraceae -False daisy /co muc ++
Eleusine indica Cyperales Poaceae Fowlfoot grass /co man trau 4o+
Chloris inflata Cyperales Poaceae Plush grass / co luc long ++

very widespread and absolutely serious

Note: + 4+
++ widespread and serious
+ locally serious

Correspondence analysis

Table 6 shows the data compaction over range of the cropping practices (categorization of the

information) and pest data over time. .

Two contingency tables were built: (1) - yield across cropping practices (Y x PR) and (2) - yield

across pest profiles (Y x PE) .
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The yield across cropping practices (Y x PR) contingency shows the distribution of individuals
. (fields) according to two categorized variables. It can be seen that the yield profiles (horizontally) are
associated with a given cropping practice. This contingency table indicates that cropping practices are
associated with variation in yields. We can recognise the relation of yield profiles and field area. FA]
(8,7,0,and 2 fields ) differs from the profile of FA2 ( 17,18,10,7) and FA3 (0,2,1,14); many fields in FA3
are moderate to high yield, and more fields in FA1 are low to low yields. Similarly, we can see the same
result in others. For examples, yield profiles are associated with crop status (CS), Water status ... The chi-
square value associated with the contingency table 5 is 314.53, df = 54, P = 0,00.

Table 6. Data compaction over ranges: categorization of the information (cropping practices and pests)

Variable Categories

FA Field area ; FAL: 200-360 sq.m; FAZ2: 360-300 sq.m; FA3: 500-1500 sa.m

CS Crop status : CS1: good; C52: Bad .

CD Crop density: CD1: below 250 plant/ s.q.m, CD2:>250-320; CD3: >320 - 380

WS WS1: Wei; WS2: Dry

NB- = Nuiiber of branches of squm: NB1: 20-34; NB2: 34-43.7; NB3:43.7-51.7

NL Number of leaves per branch: NL1: 10-17; NL2: 17-20; NL3: 20-26.1

NF Number of fiowers per branch; NF1; 2-4,7; NF2: 4.7-6.1; NF3: 6,1-13.2

FR Number of fruits per branch: FR1: 2-4.7; FR2: 4.7-8.8; FR3: 8.8-15.5

Cw cotton bollworm : CWO: 0, CW1: 3-70; CW2: >70-345 (N.dsu)

LM Leaf miner LMO: 0; EM1: 3-168; LM2: >168 1344 (%0.dsu)

LF leaf folder: LF0: 0; LFL: 4-139; LF2: >159-950 (%.dsn)

Ap Aphids: Ap0: 0; Apl: 22-276; Ap2: >276-2940 (N.dsu)

CT Chili thrips: CT0: §; CT1: 1 2-14«4; >144-820 (N.dsu)

LS Frog-eye Leaf spot: L50: 0; LS1: 2-174; 1.52: >174 - 990 (%6.dsu)

BW Bacterial wilt of potato; BW0: 0; BW1: 2-26; BW2: 26-240 (%.dsu)

CM Cucumber mosaic; ChO: 0; CM1; 10-150; CM2: >150-1420 (%.dsu)

SF Shed flowers: 8F1; 4-70; 8F2: >70-171; SF3: >171-1210 {(%e.dsu)

NBS NBS1: area under severity progress curve below 80%.dsu; NBS2:>80-170 %.dsu; NBS3:
> 170-960 %.dsu

LB LBO: No.leaf blast; LBI; area under severity progress curve below 190%.dsu; LB2:. 190 -
970 Y.dsu

BP BF1: area Brown plant-hopper population progress curve below 40%.dsu;
B2 »40 ~ 160%.dsu; BP3: =160 920 Y%.dsu

LF LFD: no leaf folder; LF1: area under LF injure progress curve below 550 N.dsu; LF2: > 550 ~
5300 N.dsu .

WA WAQ: no weed infestation above the canopy, WA1: area under WA progress curve below
300%.dsu; WA2: >300- 1400%.dsu

Wi WBO: No weed infestation below the canopy; WBI: area under WB progress curve below 500

:  %.dsu; WB2: >500 - 2660 %.du
Y (fresh yield)  Y1: Yield 1800-4100 kg/ha; Y2: above 4100 and below 9000 kg/ha; Y3: above 9000 and
below 12,700 kg/ha; Y4: above 12,700 and below 20.000 kg/ha
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Fig. 6. The path of increasing yields among the different categories of cropping practices

Correspondence analysis on the contingency (Y x PR} yielded two major axes. The first accounts
for 71.76% of the total inertia, the second for 19.93% {see Fig. 5). These two axes accounted for a large
" proportion of the total inertia, which need considering interpretation. Axis [ represents a gradient of
decreasing and increasng yields, the contribution of extreme yield classes is lowest Y1 and medium and
high yield Y3 and Y4 and shows a change of sign of the contributions. Axis 1 incorporates FA1, C82,
NB1, NL1, NF1 with Y1. Axis I also represents mediwn yield (Y3) and high yield (Y4). On this axis, Y3
and Y4 are associated with FA3, C81, NB2, NB3, NL3 and NF3 .

The resulting graph (Fig.5) is a path of énavmaing yields amidst the different categories of
cropping practices profiles. When seeing with particular reference to cropping practices, the progress from
high yield to very low yield is associated with a reduction of inputs and /or a decrease in the management
of production factors. The move from ‘{4 Y3 to Y2 corresponds to a decline in field area (FA3--> FA2 )
water input (WS1->W2), NL3 --> WNL2, or yield factor (FR3->FR2, NB2-->NB3, ..). The move from Y2
to Y1 corresponds to a decline in field area (FA2-->FA1, NB2-->NB1, NL1, C82...,} _ ‘

The analysis suggests some main factors contributing to vield reduce, The yield Y1 is associated
with factors such as: NL1 {(Number of leaves per branch), NF1 (Number of flowers per branch, low}, FA]
(field area = smal), WS (Water siatus: dry), FR1, (Number of fruits per branch), CS2 (Crop status : Bad).
Improvement of these factors might result in even higher yields.

The yield across pest profiles (Y x PE) contingency shows similar observations. Some pest
profiles are frequently associated with low yields (e.g., CW2, LM2,...} the table indicates that the
variation of yield and pest profiles are not independent. The chi-square value associated with this
contingency table is 224.90, df = 96, p = 0.000.

Correspondence analysis on the contingency (Y x PE) yielded two major axes. The first one
accounts for 83.11% of the total inertia, the second for 9.54% (see Fig. 6). As these two axes account
for a large proportion of the total inertia, they need interpretating. Axis 1 represents a gradient of
increasing yields, the contribution of extreme yield classes is highest and shows a change of sign of the
contributions. Axis 1 incorporats strong contribution of CW2, LM2, AP2, CT2, ... The resulting graph
(Fig. 6) is a path of increasing yields amidst the different categories of pest profiles. Pest profiles can be
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associated with yields decline. Very low yield is associated with pests affected chili crop at highest levels.
At very low yield, Y1, associated with CW2, LM2, AP1, AP2,CT2. On the contrary, high yield (Y4) is
associated with a nearly absence of all pests. The move from Y4,Y3 to Y2'is associated with LF1, SF3,
CF2, FR2, BW2, AP1, CM1. The move from Y2 to Y1 is associated with L.82, CM2, CT2, AP2, CW2.

Fig. 7. The path of increasing vields among the different categories of chilli pest profiles

The analysis suggests some main pest profiles that may lead to yield reduce. The first one is
associated with the appearance of below canopy weeds , the second is associated with pests such as Frog-
eye Leaf spot (L82), Cucumber mosaic (CM2), Chili thrips (CT2), aphids (AP2), and chili thrips (CT2).
Control of these pests might result in even higher yields.

CONCLUSION
Rice crop survey

Table 7. Abiotic and Biotic constraints at 3 areas of Thua Thien Hue, Central Vietnam

Area

Abiotic and abiotic constrainis

Area |

{Coastal arca-
Phong Hon
commune, Fhong
Dien distrist)

Arpa2

{Coastal area-
Quang Thai
commune, Quang
Dien distrist)

Area 3
(Coastal area- Vinh
Phu commune, Phu

Yield: Low and Medium yield (Y3) above 5000 and below 5520 kg/ha

Biotic constraints: WB1; WB2 (Weed below the canopy) ; WAT (weed above the
canopy); DR (white flower);

Ablotic constraints; DF1(Duration of fallow period) ; CD1{Crop density) ; P2 (P
fertilizer input); N2 (N fertilizer input); M2 (Manure applied) ; KD (Khang dan rice
variety) :

Yield: Very low yield Y1: below 2980 kg/ha

Biotic constraints: DE1 (dead heart), LF2 (Leaf folder); BP3 (Brown planthopper);
WA?2 (Weed above the canopy) ; DR2 (white flower) ; SHB3 (Sheath blight) ; DEI;
L.B2 (Leaf blast); NBS3 (Narrow brown spot)

Abiotic constraints: N1 (N fertilizer input); P1 (P fertilizer input) ; K1( K fertilizer
input); NA2 (Pesticide applied at Jeast two time) ; NDI(Nutrient deficiency at least
one visit), NP1 (NPK fertilizer applied); DF4 (Duration of faliow);

Yield: Y4 & Y5 high and very high vields: above 5520 and below 6100 kg/ha; Y5:
above 6100 kg/ha :

Biotic constraints; DE1 & DE2 (dead heart) DRO (No white flower); WB0 (No weed

Vang distrist)

below the canopy); SHB1, SHB2 (Shealth blight); NBSI (Narrow brown spot); LBO
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(No leaf blast); BP2 (Brown planthopper).

Abiotic constraints: DF3 (Duration of fallow) ; X21 (rice variety) ; N3: (N fertilizer
input); P3 (P fertilizer input) ; K3 (K fertilizer input); CD3 (crop density); NAQ (No
Pesticide applied) ; NAI{ pesticide applied at least one vitsit) ; NDO (No nutrient
deficiency); M1 (Manure applied)

Peanut crop survey

Table 8. Abiotic and Biotic constraints at 3 areas of Thua Thien Hue, Central Vietnam

Area Abiotic and abiotic constraints

Area | ' Yield: very low yield Y1:739.2 - 1603 kg/ha

{Coastal area- Phong Biotic constrainis; AP2 (aphids) ; LF2 (Leaf folder); WB2 (Weed below the canopy);

Hoa commune, Phong WB3; BL2; BL3 (Later leaf spot);"BS3 (early leaf spot);

Dien distrist) Abiotic constraints: PP3 (Plant x plant); NA3 (insecticide applied) ; NDI, ND2
(nutrient deficiency) ; TIl(the first fertilizer applied - top dress); T21 (second
fertilizer- top dress); KO (No K -fertilizer spplied); L10 (no lime- applied); N2 (N

fertilizer applied) ; M1 (manure applied) ; RR1 (row x row); P] (P fertilizer applied) ;
Area 2 ' Yield: High yield Y4: above 2693 ~ 3660 kg/ha

(Coastal area- Biotic constraints: CW2 (cotton leaf worm) ; AP1{aphid) ; BMO (no blister beetle),

QuangThai commune, GS2 (Rust); WA l(weed above the canopy} ; BS1 (early leaf spot)

Quang Dien distrist) Abiotic constraints: T13, T32 (top dress); P3 (P fertilizer applied); PP1 {plant x plant);
N3 (N fertilizer applied) ;L.SE (peanut variety); K2 (k fertilizer applied) ; RR3 (row x

row) ; NDO (no nutrient deficiency) ; M2 (manure applied)
Area 3 Yield: Y1 & Y2:739.3- 2307 kg/ha

(Coastal area- Vinh Phu Biotic constraints; WAZ (weed above the canopy) ; BM2 (Blister beetle) ; WB1 (weed

commune, Phu Vang below the canopy); APQ (no aphid) ; BS2 (early leaf spot} ; LFO (No leaf folder)
distrist) Abiotic constraints: RIC; RR1; DF1; RR1; N1; T22; T21; KL;MI; T31;MD7; DF2;

Chilli crop survey

Table 9. Abiotic and Biotic constraints at 3 areas of Thua Thien Hue, Central Vietnam

Ablotic and abiotic constraints

Yield: Very Jow vield Y1: below 4100 kg/ha (fresh fruif)

Biotic constraints: Frog-eye Leaf spot (LS2)., Cucumber mosaic (CM2),Chili thrips (CT2), aphids (AP2), and
cut wollworm (CW2). Control of these pests might result in even higher yields.

Abiotic constraints: NL.1 (Number of leaves per branch), NFI (Number of flowers per branch, low), FA1 (field
area = smal) , WS1 (Water status: dry), FR1, (Number of fruits per branch), CS2 (Crop status : Bad)

Yield: Medium yield (¥Y2) above 4100 and below 9000 kg/ha

Biotic constraints: CM1, BW2, FR2, SF3, CT1, LF2, AP1, and FRO

Abiotic constraints: CS2, FA2, N1.2, NF2

Yield: Y3 & Y4 medium and high yields: above 9000 and below 12700 kg/ha; Y4: above 12700 kg/ha

Biotic constraints: CMOQ, APO, LM, BW1, CW1, LS1, CWO, CTO, SF2, LF1, FRI

Abiotic congtraints: FA3, NL3, CS1, NB2, NF3, NB3, W82, NB2, FR3
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- K fertilizer input); MAZ

The analysis of pest and cropping practice profiles shows that variation in yields is the
outcome of these interacting factors. Very low yields (Y1) are closely associated with pests at higher

- levels. On the contrary, high yields are associated with an absence or low level pests and with good

cropping practices.

1. Biotic constraints: Very low yields (Y1) are closely associated with pests at higher levels.
For rice crop the dangerous pests are: DE1 (dead heart), LF2 (Leaf folder); BP3 (Brown planthopper),
WA2 (Weed above the canopy) ; DR2 (white flower) ; SHB3 (Sheath blight) ; DEI; LBZ (Leaf blast);
and NBS3 (Narrow brown spot). (table 7)

For peanut crop the main pests are: AP2 (aphids) ; LF2 (Leaf folder), WB2, WB3 (Weed below
the canopy); BL2; BL3 (Later leaf spot); and BS3 (early leaf spot); (table 8)

For chili crop the most infectious pests are: Frog-eye Leaf spot (LS2)., Cucumber mosaic
(CM2),Chili thrips (CT2), aphids (AP2), and cut wollworm (CW2). (table 9)

2. Abiotic constraints: very low yields are associated with poor cropping practices that farmers
applied.

For rice crop the poor cropping practices are: N1 (N fertilizer input); P1 (P fertilizer input) ; K1(
2{Pesticide applied at least two time) ; NDI(Nutrient deficiency at 1east one visit).
NPT (NPK fertilizer zpplied); and DF4 (Duration of fallow). (1abie .

For peanut crop the poor cropping practices are: PP3 (Plant x plant); NA3 (insecticide applied) ;
ND1, ND2 (nutrient deficiency) ; T11{the first fertilizer applied - top dress); T21 (second fertilizer- top
dress); KO (No K fertilizer applied); LIO (no lime applied); N2 (N fertilizer applied) ; M1 (manure -
applied) ; RR1 (row x row); and P1 (P fertilizer applied). (table 8). .

For chili crop these poor cropping practices were: NL1 (Number of leaves per branch), NF1
{(Number of flowers per branch, low), FA1 (field area = smal) , WS1 (Water status: dry), FR1, (Number of
fruits per branch— low), CS2 (Crop status : bad) (table 9).

3. The results show that the experiments are nessasary to measure the impact of these pests on
yields loss under specific production situation as well as to assess their management and upgrade process
for rice, peanut and chilli production. Information of the survey should be used for making a renovation in
cropping practices where farmers applied poor cropping practices so as to build an increasing rice and
peanut yields.
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