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% Problem Statement

Communities in
many forest and
vegetable producing
watersheds in
Southeast Asia are
suffering from
poverty, and forest,
soll and water

reSoUrces S
degradation La”tap?ﬂna;/zgl()l?llpplnes

North Carolina Agricultural
* and Technical State University




M Outline

1. Problem Statement

2.0bjectives

e Physical and Bioloqgical Sciences
(first one)

e Soclal Sciences (five others)
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Technology

‘complementarity’

North Carolina Agricultural
* and Technical State University



Marriage

Nineteen
years this
December
lornamyluv
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VVegetable-Tree

VI

Complementarity
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g7 VIDIN - Technologies

V- Vegetable-Agroforestry

| — Indigenous Vegetables

D — Drip Irrigation

| - Integrated Pest Management
N — No-Tillage
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VIDIN - Technologies

V- Vegetable-Agroforestry

| — Indigenous Vegetables

D — Drip Irrigation

| - Integrated Pest Management
N — No-Tillage
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Vegetable Agroforestry

Vegetable-Tree
VT

Complementarity
Vietham
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Viethnam

AMap of Viemam

Binh Phouc
Province

\Watershed
drains in Ho Chi
Minh City
(Saigon)
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In Bin Phouc Province
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Can vegetables thrive
under Cashew-trees that
there Is reasonable yield?
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e Vegetables for home
gardens

e Savings with their vegetable
purchases
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Vegetable
Yield Under
Cashew
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Researcher Managed

S (8 vegetables —replicated 3 times)

o Extension Center at Binh Phuoc Province
e Amaranth
e kangkong
» okra
* bitter gourd
* French bean
e egggplant
e Tomato
« Kangkong
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= Vietham - Cashew

SANREM GRSP
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2 Vietham - Cashew

SANREM GRSP

h e

» Low Ilght
s 'in between cashew trees
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2 Vietham - Cashew
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S Vietnam: Cashew - Vegetables

SANREM CRSP

B = o
= Medium light &
a7 ‘in between cashew rows’ &=
N R T e e e L 5T PR
- - - el e S ey 28 =, 2t ta
Average yield of cashew trees located between two vegetable
rows was recorded to be 17% more than average yield without

vegetables planted
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= Vietham: Cashew - Vegetables
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| Farmer Managed — 3
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W3 replications
Done during:
—\Wet season
—Dry season
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'\(\ Studies from June to Sept. 2008
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g™ Measured

 Number of leaf/plant
e Plant height

e Fresh weight

* Yield
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| Vegetables that were done in
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%3 three different times

Kangkong
Amaranth
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Results for Kangkong

Kangkong Medium Low
Kg/100m?2 Full light Light light

Experiment
Station 101P 370

Wet season
(farmer)

Dry season
(farmer)

North Carolina Agricultural
* and Technical State University




Kangkong
Kg/100m?2

Experiment
Station

Wet season
(farmer)

Dry season
(farmer)

@ Morth Carolina Agricultural
and Technical State University

m Results for Kangkong

Medium
Full light Light

Low
light

37>

86¢°

*\VVegetables thrive and have reasonable yield
*Noticeable difference during the wet and dry

Seasons
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,»m Results for Amaranth

Full Medium Low

Amaranth light Light light
Experiment

Statior (249 710 53
Wet season

(farmer) 83Pb 60°
Dry season
(farmer)
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Amaranth

Experiment
Station

Wet season
(farmer)

Dry season
(farmer)

1

Vegetables thrive and have reasonable

yield

Noticeable difference during the wet and

dry seasons

North Carolina Agricultural
and Technical State University

* Results for Amaranth

Full Medium Low
light Light light

e s
83k 60c
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Can vegetables thrive
under tree-mixed
system that there Is
reasonable yield?

Yes
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Vegetable-Tree
VT

Complementarity

lndonesia
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Tree system here is mixed

Inside the forest
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Can vegetables thrive
under tree-mixed
system that there Is
reasonable yield?
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Nested Design

* Experimental unit is one shade
condition with vegetables
replicated within the experimental

shade conditions

* \We can compare performance of
vegetables within a shaded
condition
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Indonesia — mixed tree
species

| Medlum n light “Medium light _

[———— BT R h. T L P M. T — 0. N [ —— ) T L
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Indonesia — mixed tree
species

ZZ/INS

|

~ HighLght | _ HighLight |

North Carolina Agricultural
and Technical State University



@28 Kangkong (dry season in
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Tree-5catiered System

O Mo shading B Medium light B Low light
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Amaranth (Dry season in
—Z/ANS

SANREM CREP I n d O n e S | a)

Production per Plant

Tree-Scattered System

[J No shading B Medium light Bl Low light
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Vegetables Medium

light

(%)
Amaranth 280
Kangkong 190
Eggplant 171 o i M L
Chili 109
Tomato 105

When compared with high light or no shade conditions
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Can vegetables thrive
under tree-mixed
system that there Is
reasonable yield?

Yes
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e Philippines

| antapan,
Bukidnon,
|sland of
Mindanao

*\Watershed
drains in a
hydroelectric
power plant

: :,_ i : > of the Philippines
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“®=3Can vegetables be more
productive under tree-
based systems?

YeS for unigue

vegetable tree combinations
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Competition:

GPYYY Y T T Y (andelull
eNutrient

Quantification of optimum tree «\Water
spacing for vegetable
production
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Interesting observation and he developed a
hypothesis
‘In terms of their distance from the trees,




Eucalyptus- tomato interaction under boundary planting

2\ system
SANREM CRSP

Tomato height

*
* L 4

Yield is greater
than without
trees

=
L
d
L
IQ
)
L

Competition Supplementarity

| Yield is less than
| Without trees

Yield same as
Without trees

5 9 2
Distance from the tree

North Carolina Agricultural - USA' D
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25 Indigenous Vegetables

5 commercial vegetables
Light, Nutrient and Moisture
Interaction

% Replicated three times

. EXPERIMENT
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shade loving
vegetable

What do you observe
about the cassava?

shade loving
vegetable §

pes &
-
-
-
e - W Y
_—
! . &
. - X
LY 3 - g A
% - - o
- .
- .-
€ - [ L -



7\~

¢ @) Maximizing vegetable yield
“=ieE with a tree bonus

" What do you observe

I_‘ i hs . about the cassava? &
- .4. shade lwing
.y

vegetable
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Indigenous Vegetables
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=) Medicinal Vegetable Trees

SANREM CH “rh‘-'

DOMESTICATION OF INDIGENOUS TREE VEGETABLES AND MEDICINAL TREES

UBJE{.TIV ES:
TO EVALUATE THE PERFORMINGE OF DIFFERENT TREE VEGETRBLES AND MEOICINAL TRIES
E TO ENSURE SUSTRINGBLE SUPPLY OF NUTEITIOUS VEGETRBLES ANE LFFECTIVE MEDIC

UPLAND HOUSENNPS AT THER BACKY4EDS.

TREATMENTS:

TREE VEGETMBLES ______E #
Eﬁ_ﬂﬂﬂﬂﬂﬂ\f IE COMMON NAME
Bago et 1. Cinnamon
2. Katuray : s a 2. Halingag
3. Lagikway / L 3. Henina
ﬂ Malunggay Norringa :Jfrf'ﬁra 4. Lagundi ;
5. Chinese malunggay Saurcpus androgymes 5. Tea Camels
EKFERFMEHHM DESIGN: TREES ARE LD OUT iN A_PANDONITED CONFLETE BLOCK DESIGN
(RCBD) WITH 3 REFLICATIONS, AWD WITK FARMER PARTICIMITORY FVRLURTION

DUHRTIDNi e YEARS

MECICIVAL TREE

NORTH GAROLINA AGRICULTURAL ,E"Eli
and TECHNICAL STATE UNIVERSITY

Nol ;
and Technical State University

AID
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edicinal Vegetable Trees
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. Analysis of tree-vegetable interaction in vegetable agroforestry system

competition

supplementarity

Xs

neutral

North Carolina Agricultural
and Technical State University
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Box 2. Analysis of tree-vegetable interaction in vegetable agroforestry system (

SN

r'l"l 'ﬂ | Ilil'h'll f‘lF
supplementarlty
R neutral
Y,
competition
) A ¥
D. = » D -
. , Ye Ys Yz Dc Ds ARY PY (%)
Species Variety
Amaranthus TOT 180.0 2.3 de 50 af 35 de 6.6 . 8.8 1.1 10
Indonesia
Amaranthus | 1012272 | g5 ce 127 |be| 73 | e | 44 | * | 118 | 19 90
Taiwan
Amaranthus T9T4141 64 P4 139 be 109 b-d 55 o 9.1 1.2 20
Vietham
Amaranthus | 'OV 2474 | 46 o g9 |ef| 74 | e | 47 | o | 108 | 13 30
Taiwan
Amaranthus TOT 7278 9.6 € 188 & | 14.0 e 7.4 . 8.3 1.0 0
! Banalades

@ North Carqlina Agricultgral | WGt S eaS O ﬂ

and Technical State University
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Box 2. Analysis of tree-vegetable interaction in vegetable agroforestry system (

NS
SANRER CREP

supplementarlty
? neutral

competition

| Variety Yc Ds ARY

= TOT 1800 b.e - - - a0
Amaranthus | . . 7.0 . " i 8.3 0.9

TOT2212 44 gac 29,82 . 823c 833 0.9

Amaranthus Taiwan

TOT 4141 =t . : . a-¢
Amaranthus . 6.3 / y . 7.9 1.1

TOT 5474 d _ _ a-c
Amaranthus .. 4.5|%9 ; ’ : 8.3 0.8

TOT 7278 ) 3 . g de
Amaranthus g - o . " . . 10.4 1.0

Jute

@ North Carolina Agricultural Dry season (= ;USA'D

and Technical State University




Box 2. Analysis of tree-vegetable interaction in vegetable agroforestry system (

?ﬂfn\

SANREM CRSP
supplementarlty
e i neutl’
Y,
competition
'«'. 11.-.'.-
- > D, =

Performance indices of 5 commercial vegetable species under tree based system

Eucalyptus torillana as tree hedge. Lantapan, Bukidnon. \Wet season 2007.

Vegetables = Variety Yc Ys Yz Dc Ds ARY (Z:r;
v}
Chinese 1248 3069 200 ° 36@ 1142 14 37
cabbage Blues
Resest 89° 160° 120 ° 46° 82° 11 13
Cabbage crown
North Carolina Agricultural Wet season = USA'D
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Box 2. Analysis of tree-vegetable interaction in vegetable agroforestry system (
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Performance indices of 5 commercial vegetable species under tree based system

Eucalyptus torillana as tree hedge. Lantapan, Bukidnon. \Wet season 2007.

Vegetables = Variety Yc Ys Yz Dc Ds ARY (Z:r;
v}
Chinese 1248 3069 200 ° 36@ 1142 14 37
cabbage Blues
Resest 89° 160° 120 ° 46° 82° 11 13
Cabbage crown
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Box 2. Analysis of tree-vegetable interaction in vegetable agroforestry system (

s
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supplementarity
neutral
Y,
competition
Y. Y,
D. = - D, =

Vegetables | Variety Yc Ys Yz Dc Ds

—_— -

C C b a a
Tomato WVCT-1 5.8 11.1 7.7 1.2 15.1 1.4 40

d d C g ab
Bellpepper  9950-5197 2.2 3.6 2.7 4.6 11.4 1.2 20

d d C a b
Carrots 1.0 1.9 1.3 1.8 6.3 1.4 | 37

North Carolina Agricultural Wet S eaS O n rmf“+ USA' D
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Variations in competition and supplementarity zones

Chinese
cabbage

Cabbage
Tomato
Bellpepper

Carrots

com{)etition

supplementarity

X

E?q\( Box 2. Analwvsis of tree-vegetable interaction in vegetable agroforestry system
[
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g7 Indigenous vegetables

SANREM CRSP

Indonesia

o Katuk

e Terrubuk & 4 more
Philippines

« Malunggay and 15 more
Vietnam

 Cu Nang

North Carolina Agricultural
* and Technical State University
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with Cu
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Drip Irrigation

e Vietham home gardens — there
was increase yield

e Indonesia — there was no
difference got rained out

* Philippines — let me elaborate a
bit

North Carolina Agricultural
* and Technical State University



S8 Drip irrigation design
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Recommendation of design
guidelines for steep slopes

North Carolina Agricultural
# and Technical State University
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ErrecT OF HYDRAULIC HEAD AND SLOPE ON WATER
DistripuTiON UNFORMITY OF A Low-CosT
Deip [RBIGATION SYSTEM

V. B Hlz, M. K. Reyes, R Yoder

ARTRACT. Assexsreme? af the offea af sopography and aperating beads om the waler o sl betiom el fovmed 1y an drip drvipation
systemes i dmporiaid i drnigadion weler man agersen and could serve ax the ha sis for optisizing water wse offrdency and oop
produ aivity, This srady wes aerried out w0 eve base dhe effect of lydraule head and dopeon dhe water dictribarion un o iy
af @ kovescmsd drip drripation system developed by the Intarn ation af Devel opeeent Ender prives (1DE), @ mon-prafis arpasd zation
dedicated w0 ending poverty in the developing workd The drip sysewm was wsed in de Ieboratory for waser d stribation
e forwelty sender v i my sysiere heads and slope comdition . A drume wservolr served as waler sipply for dhe FDE drip syt
A mihommain af 10 mowith admsable dope and leseral sub bolder of 10 mowewr fobricated to auahle shope svariations during
kaharatory experiments. The drip sysem was operated @ pre 1-:¢..,‘z.i aperating heads af 1.0, 20, and 30 m for mbemain
':..:l,':u-:':.:l_,"l"'ﬂ.,.I I, 08, N, -IT'“'\,. and 505 and Y% 1L:l,':u Jor the lgrals. The discharge in each ewitier wa s monioed
Joreach chosen slope derou ph direct volumeerde measwremensts,. The water & sl etion wdformel oy was then evalagied using
the Christdansen’s method and Merriem and Keller s method . Mashematical relation ship s were developed o characterizethe
effect of shype and head on wndfrmiy cosficent We found dhat she coeficient .J,"aa."_:,'iz.'wu} SOU) amd dhe o giribation
e forwity (L) pewmerally dncregse with dncreasap head s and decwase with dncren siny slope. The coefficirn af umiformity
generally followad @ Bnear relationship with either hend or slape. The O and DU decopase m':l.':..a.'m.L'r i subwezin slopes
w.:'x"slu." W, Far a level marface, “a bead diffewential afl.5 m does mot cma e sgnifeant chan ge in either O ar DU F.:l.'

all 1L:lp¢1 sested, we found dhet @ hed of 10 mowith respect w0 the junction of the most wp sream lateral wmay be consdewed
i bewcommendahle from both ydrauls and practl ol .u.a.ud,':u.'.'m O the basicof ihe sl appropriz e ecommends don s
were o ekt S0 el et e o ity af waker distndb sl om wader Beld comdisions in sloping drip
Kepwards. Drip irripaion, Cogffcmt ofuniormity, Disribudon waiforeiy, Clrisdoosen’s medhod, Merriam and Keller's
method

fip irrigation techmalogy has been in exdstence for
many vears. | poendal berefis and advamages
over other imigatson methods ae wellmoan. |
& applicabl e for wide ranging tvpes of crops, sadl,
wopography, md climte. |k offers specil agmnommical,
agroechnical, and economiml advanages for efficient me of
water and labor (Keller, 2002). The e of drip irdgasgon for
dry season cropping and for sspplemental irmigason daring
periods with anreliable rainfall occarences ooald increase

Submetted fix medew in Sepremnbes AN s mamsesp aenbes W
T sppwarved Sor pubiesinm by the Sial & Water Devsann of A%4HA
Fehapey N Freacmial o the X000 ASARE Al Medting o Fpe
LI E AR

The mithers ae Vicor B Fla, ASARE bember hug:lw— Feideamr,
Lamd mdd Whier Boesim roes Doz, I:|:| u.lrlr Agrinliueal .:g:nn—'u
Crilege of Engneening and Agr ¥, Ineeemaiy of the
Fhilippacs Lis H::ul- College, Lagama, Fhilppines Manasd L Ry o,
ASAKE fideaa, By Hngnerimg Frogam,
Depastaes of "\-:.lu.':. Besmmnxs sl Favmmresiad Desgn, MNosh
Canlins A%T Sixte mvematy, (r cerpbum:, Mirth oo lna sl Robserd
Wodir, Tecdnical Disec mupa Waies .rl.nlllg'f\. btermatnor
Devv i pareen g i3, m, Kedom Sob Ciy, Adde Alubs
Hihupa Censpaday s Yoor B Bla Lend sl Waies
Resmroes [ivismon, bpisie of Agaulivsd Enpreermg, Cullege of
Hgnoering anel Ag-meh inad Techo logy, Unrvemdy of te Filippnes
Lim Hofon, Colege, Lagurn, Flelipmnes 41031 phone 63495 36-28 7,
fxx A0 ih-“H’I' - whellaug el uph e
el [0Sy i om

copping  imemsity and sasainshilty of agdcalaml]
pradacdon mnd corseqaend y increise the income of farmers
Horaewer, ome of the major limiatons of te comventiomal
drip sysems is the pm bivigve inddal cost. The evalatdon of
Joravacost dbp imigaSon sysiems may ommeqeently pave ihe
way for gmater adoption of his ednalogy by poor farmers
and comeribeate w0 effors in alleviming poverty in agricalzan]
commianiSes in developing oo antries

The mest os-effective of the drp irrigaton fechnol agies
at have evalved inclade the drip kit for small plos
developed by the Ifermaiomal Development Enterprise
(IDE}, a mom-profi oganimton dedicated o ending poverty
in the developing world. The ddp sysiem basically comesiss
of micmtdhes serving as emimers imseried into plastc ke
{layfla: mpe when empiy) herak conneacted 1o pol vedhylens
sab-main pipes whick in tarn can be commected to o dram
water reservoir (fig. 1) The mamabictaring oo for s ype
of drip sysem is relgvely low making the whale package
moe costeflecive than comventional drip sysems. The
ayaem @n be opented by elevading the dram reservadr az
appreciable head thereby olimin oing the need for o pramping
mmif and consequently mdudng the cost of opemton. The
mvpical opentng head of the IDE drp kos ranges from 1.0
360 m (Keller, 507}

The IE drip irdgadon sechnalogy has gained popralarizy
in developing omuntries not only bequae of is low o b
abo of i simplicity in design mud insalleion. k & being

Applie] Engnesmng in Agraliue

Wl 2EA T 3a0-354

£ AN s ivan Soeety of Agroaliveal s Bl giesd Fagn eoss AN 0513 -4 5842 L]
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SANRER CRSP

Table 3. Coefficient of uniformity and emission
uniformity at various heads at 0% slope.

Mcan Cocfficient of Mcan Distribution
Head (m) Uniformity, CU (%) Uniformity, DU (%)
1.0 64.8 45.0
[.5 69.8 50.4
2.0 69 O 51.0
2.5 64.6 43.8
i 53.5
3.5 70.4 50.0

@ North Carolina Agricultural " USA'D

and Technical State University i FROM THE AMENICAN PEORLE
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Binahon
Lucbo
Quidlat
Tabliso

Average

North Carolina Agricultural
and Technical State University

Crop Yield (kg/m2)
With Drip  Without Drip

5.9 3.3
4.5 2.42
5.26 4.32
3.12 1.96
4.12 3.02




2002
Farm Crop Yield (kg/m2)
With Drip  Without Drip
Binahon 4.95 3.72
Lucbo 4.13 3.24
Quidlat 6.03 3.27
Tabliso 1.13 0.86
Average 4.06 2.17

North Carolina Agricultural
and Technical State University
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Ornatoe

o)
Farm Crop Yield (kg/m2)
With Drip  Without Drip
Binahon 7.17 SN,
Ladera 1.08 0.76
Lucbo 3.10 2.58
Padla 4.07 3.5
Average 3.86 3.14

North Carolina Agricultural
and Technical State University




Farm

Binahon
Lucbo
Quidlat
Tabliso

Average

North Carolina Agricultural
and Technical State University

Crop Yield (kg/m2)
With Drip  Without Drip

2.19 1.59
0.93 0.61
0.63 0.29
0.79 0.54
1.14 0.76
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Ges\|| Crops
Crop Average Crop Yield (kg/m?)
With Drip Without Drip

Cabbage 4,12 3.02
Chinese 4.06 2.77
cabbage

Tomato 3.86 3.14
Bell pepper 1.14 0.76

North Carolina Agricultural
* and Technical State University
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»Higher crop yield under drip irrigated
crops than rainfed crops (with all other
production inputs the same for both
treatments)

» Relatively larger size of produce
under drip irrigated over rainfed
»Higher plant height under drip than
under rainfed

North Carolina Agricultural
and Technical State University




SANREM CRSP

»Comparison of means using t-tests at 5%
level of significance indicate that the crop
yield is significantly different under drip
Irrigated and rainfed areas for Chinese
cabbage but not significantly different for
cabbage, tomato and bell pepper.

North Carolina Agricultural
and Technical State University
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SANREM CREP

*The low-cost drip Irrigation technology
IS highly adaptable to VAF systems in the
Philippines

*The IDE low-cost drip kit has a great
potential for adoption in Philippine upland
watersheds for sustainable vegetable
production

+The low-cost drip Irrigation system can
potentlally Increase crop Yyield and
farmer’s income and alleviate poverty

North Carolina Agricultural
and Technical State University
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s Integrated Pest Management

SANREM CRAP
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No-Tillage
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| Cover crop (perennial peanut

North Carolina Agricultural
$ and Technical State University



M Cover crop (perennial peanut,
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s Philippines
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>0, Reduced tillage prototype
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2 Motor driven

SANREM GRSP
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No Inputs from
community

North Carolina Agricultural
# and Technical State University



TMPEGS

Marketing

‘value chain’

North Carolina Agricultural
* and Technical State University



Philippines

Farmers requested a survey:
e Chinese cabbage
e Cabbage
e Carrots
e JOomato
* Bell pepper

North Carolina Agricultural
* and Technical State University



B Vietnam

Found that vegetables no
potential to be marketed hence
vegetables for home garden

Emphasize the cacao-cashew

North Carolina Agricultural
* and Technical State University



gca Indonesia— World Vegetable
“mEs - Center

e Found Market of katuk

North Carolina Agricultural
# and Technical State University



TMPEGS

Eolicy

‘incentives’

North Carolina Agricultural
* and Technical State University
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TMPEGS

nvironmental &
conomic-social impact

It works’

North Carolina Agricultural
* and Technical State University



0 Farmers: H

ns in \ietnan

The problem: Intensified cashew
production, increased use of pesticides
caused negative externalities.

Research guestions:

(1) How current pesticide use
endangers farmers’ health;

(2) Whether the marginal gain from
reduced pesticide use could
surpass the marginal loss In
cashew productivity and farmers’
benefits.

North Carolina Agricultural
and Technical State University
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Objective:

This study was conducted to determine the impact of pesticides
on cashew yield and estimate the health costs caused to farmers
by pesticide use.

Methodoloqy:

The Cobb-Douglas function was employed to examine pesticide
productivity on cashew production.

A health cost model was applied to quantify farmer’s health cost In
relation to their use of pesticides.

Data from the survey of 80 randomly-selected cashew farmers for
year 2006, 2007 and 2008.

North Carolina Agricultural U S A i D!
Z’Zl and Technical State University




MethOdOI()gy (continue)
[ LLRTS
il Cobb-Douglas production function in log-linear form:

LnY = 0y A+ a, LnLab + a, LnDoseH + a5 LnDosel
+ a, LNNPK + a5 LnDensity + a; LnAge
+ a, Year2006 + ag Year2007 + aq EroSoll

where;

LnY = natural logarithm of yield

LnLab = natural logarithm of labor

LnDoseH = natural logarithm of total dosage of all herbicides
LnDosel = natural logarithm of total dosage of all insecticides
LNNPK = natural logarithm of total N, P, Kb fertilizers
LnDensity = natural logarithm of tree density

LnAge = natural logarithm of tree age

Year2006 =1 if year 2006 and = 0 if otherwise

Year2007 =1 if year 2007 and = 0 if otherwise

EroSoil = 1 if eroded soil and = 0 if otherwise

PLE



Meth 0) d 0) I 0) gy (continue)

EZLIAN
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Health cost function:

LnHC = B, In A+ B, LnTODOSE + B, LnNA + B, LnAGE +
+ B, LAWTHT + B; SMOKE + B, DRINK

where:
LnHC = log of health costs of farmers
LnTODOSE = log of total dosage of all pesticides used
LNnNA = log of number of applications of pesticides/ year
LnAGE = log of farmers’ age
LNWTHT = log of farmers’ weight by height
SMOKE = dummy for smoking
DRINK = dummy for drinking alcohol

@ North Carolina Agricultural USAI D

and Technical State University '““” FROM THE AMENICAN PEOME




Incependent vanable

Coefficient

Standard eror

Intercept
Log of labor use

Log of total herbicides

G 40a4
0,022
(L0359

P

(342
Ch30

(L] 5%

Log of total insceticides
Log of total NFK

Log of number of tree
Log of tree age

Dy for vear 2006

10,00k

(17
RL D
(b (154 +*
(L0587
CLUST

0, 107
0025
0T

Dummy for year 20007
Dy for ereded soil
[Nr of obscrvations

R;’

0.221
-.511
244)
(.35

CLOSEFFE
(DGR ¥ S

kot b ¢ Statistically significt at

the 1%, 5% and 1096,

Estimated production function for cashew

[EZLANNS
RIEE

E & mp 5 g
La' SRCA [N SRR |

No significant
impact on
cashew yield.

‘xwx
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Estimated health cost function

=74 AASS
SANREM CRSP
e e vl SIF

Independent vanable Coetheoent  Standard error

Lnt s i 12,772 1.334 Pesticide dose and
Log of total dosage @ () (W50 F+* number of pesticides

"] use significantly

Log of number of applications @ (] influence farmer’s

Log of age (), 196 (0.0 health costs
Log of weight by heighi -0.6432 03764

Dummy for smoking (0,222 (. (56* %%

Dunumy Tor drinking (.232 () (W0

Nr of observations 72

R? (L63

kik ké + Sratistically sipmificant at the 1%, 5%, and 1095,

North Carolina Agricultural USAI D
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Preventive spraying is the main pest management method among

cashew farmers.
Insecticides however do not have significant impact on cashew

yield.
Total pesticide dose and number of times the farmers had contact

with pesticides significantly influence their health costs.

Implication:
Convince farmers to reduce pesticide use on cashew will help
them increase production efficiency through reducing

production and health costs.

North Carolina Agricultural USAI D

and Technical State University '““” FROM THE AMENICAN PEOME
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25, Simulating Hydrologic

Effects of Land Use In
Selected Upland Watersheds

INn the Philippines Using the
SWAT model

N. R. Alibuyog, V. B. Ella, M. R. Reyes,
R. Srinivasan, C. Heatwole and T. Dillaha

North Caruiiii Agiickiiui&l
$ and Technical State University
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=7, '.?'e 0gle SWAT-SEA

htt /ssc hcmuaf.edu.vn/

Second
International Soil
and Water
Assessment Tool
Conference, Ho Chi
Minh City (old name
Saigon), Vietnam,
January 4-7, 2011

North Carolina Agricultural
and Technical State University


http://ssc.hcmuaf.edu.vn/
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Ehper has been publlshed

In book: Soil and Water
Assessment Tool: Global
Applications. Editors
(Arnold et al, 2009).
Published by the World
Association of Soil and
Water Conservation.

In review International
Agricultural Engineering
Journal.

North Carolina Agricultural
and Technical State University




Conversion of native forest to
agricultural lands is very common in
the Philippines

Driven by the growing population
and increasing demand for food as |
well as the short-term benefit derived [
from productive forest lands
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—Z7th\Manupali river watershed is a
mm%/’pical example that has
undergone land conversion and
IS presently undergoing
environmental degradation and
causing off-site pollution and
sedimentation of rivers,
reservoirs and hydropower
dams.

¢ NG tural AN T > YAID
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SANREM CRSP

d To determine the effects of various land use patters on runoff
and sediment yield in selected sub-watersheds of the Manupali
river using the SWAT model.

O Specifically, it aimed to parameterize, calibrate and use the
SWAT model in simulating the effects of various land use
patterns on runoff and sediment yields.
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QTopography is'rolling to hilly

UElevation ran.ges from QOO m to 2000 m
(more than a mile high or about 6500 ft)

dSoils is predominantly clayey
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Precipitation and Climate Soil Prope

e Soil Type
250 Historical da
200

Extracted from soil -l

Annual Meéan Rainfall :
150 Max dajty rainfall =95 mm
Temp = 12.9 — 32.6°C
100 RH = 60 — 96% Adtuyon Clay: 46. 72%@= B

50 | Mean Daily SR = 17.36 MJ Kidaapawan clay-clay oA s
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Physically-based not well-defined parameters (e.g. CN2, C factor, infiltration, SPCON, and
SPEXP) were adjusted to provide better fit between the observed and simulated runoff volume
and sediment yields.



30000 A

25000
20000

15000

Runoff (m?)

10000

5000

0

Runoff (m?)

R ainfall
—e— Observed Runoff

—O—Simulated Runoff

1T 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46
Week

Lower Kiluya

R0 all
—8—Observed Runoff

—O—Simulated Runoff

7 10 13 16 19 22 25 28 31 34 37 40 43 46
Week

Lower Kalaignon

North Carolina Agricultural
and Technical State University

L]
o
o

Rainfall (mm)

Rainfall (mm)

Runoff (m?)

Runoff (m?)

14000

10000

8000

6000

4000

2000

0

1

R ainfall
—e—Observed Runoff

—C—Simulated Runoff

TP

[
o
o

[
o
o
Rainfall (mm)

7 10 13 16 19 22 25 28 31
Week
Upper Kiluya

TR

12000 4

R ainfall
—8— Observed Runoff

—O—Simulated Runoff

34 37 40 43 46

(o]
(=]
o

[7+]
o
o
Rainfall (mm)

4 7 10 13 16 19 22 25 28 31 34 37 40 43 486

Week
Upper Kalaignon

Y

(= USAID

1' W 'llr FROM THE AMERICAM PECPLE




_@flﬂ@ﬁ[I@[ﬁ] of runoff volume
;Zfi"" TR "I‘I I||”I"I 8

25000 A Observed Simulated

bha
(=
o

20000 4

Lower Kiluya 3809 4098 3014 0.88

_— R ainfall
15000 A —e— Observed Runoff

Runoff (m?)

L
b=
o

—O—Simulated Runoff

10000 A - [ © . Upper Kiluya 2610 2820 1977 0.88

5000 - f b [' ’

0 -omoRch soce - Ca®used——t 50 . 2992 2848 2368 0.90
1T 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46

Week
Lower Kiluya X 1470 1449 1323 ' 0.87 \

Rainfall (mm)

_ , O Simulated and measured runoff volumes
ST 'l'II||||| | ‘| III” & |"I|I||[ matched well with R2 ranging from 0.76 to 0.83
20000 A -

O SWAT model showed enough adequacy to
simulate runoff volumes (NSE values ranges
from 0.87 to 0.90)

15000 |'

m ainf all

(o]
o
o

Rainfall (mm)

|
.|
|

Runoff (m?)

|

.
—e— Observed Runoff l(\'.f Fll
]/ [

10000 1 __simulated Runoff \ ,}

5000 4

The hydrologic processes were modelled
- _ realistically and can be extended to simulate
1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 . .
Week hydrologic processes at various land use
Lower Kalaignon change scenarios
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SEDIMENT YIELD
WATERSHED (tons) RMSE R?

Observed Simulated

Lower Kiluya 1.95 2.09 1.84 0.82
Upper Kiluya 0.84 3.39 2181 e KO B
3.96 2.53 583 0.8

1.03 i 2 1.45 0.58

U Except for Upper Kiluya, simulated and
measured sediment yield showed good
agreement with R? ranging from 0.50 to 0.80

O SWAT model showed adequacy to predict
the temporal distribution of sediment yield with
NSE values ranging from 0.55 to 0.80

U Despite the differences, the overall adequacy
of the model indicates its usefulness to predict

the effects of land use changes in the area.
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was run to simulate various scenarios of
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O runoff volumes ‘,
O sediment yields I

L baseflows s

Lanc fuse Change Scenar

g
2
B
g
&

North Carolina Agricultural i = USA'D

and Technical State University & FROM THE AMERICAN PEOPLS




TMPEGS

gender

‘equity’

North Carolina Agricultural
* and Technical State University



!::-..-._.:,}- FIT % w

B TMPEGS

§caling-up

‘contagiousness’

North Carolina Agricultural
* and Technical State University



North Carolina Agricultural
and Technical State University




	Strong Partnership
	Strong Partnership
	Outline
	Problem Statement
	Outline
	TMPEGS
	Marriage
	Slide Number 9
	Slide Number 10
	Technologies enhancing the marriage
	Technologies enhancing the marriage
	Slide Number 13
	VIDIN - Technologies
	VIDIN - Technologies
	Slide Number 16
	Vietnam
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Researcher Managed�(8 vegetables – replicated 3 times)
	Vietnam - Cashew
	Vietnam - Cashew
	Vietnam - Cashew
	Vietnam: Cashew - Vegetables
	Vietnam: Cashew - Vegetables
	Vietnam: Cashew - Vegetables
	Farmer Managed – 3 replications
	Studies from June to Sept. 2008
	Studies from June to Sept. 2008
	Studies from June to Sept. 2008
	Slide Number 33
	Measured
	Vegetables that were done in three different times
	Results for Kangkong
	Slide Number 37
	Results for Amaranth
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Indonesia
	Slide Number 43
	Slide Number 44
	Tree system here is mixed
	Tree system here is mixed
	Slide Number 47
	Nested Design
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Kangkong (dry season in Indonesia)
	Amaranth (Dry season in Indonesia)
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Philippines
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 66
	Slide Number 67
	Maximizing vegetable yield with a tree bonus
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 80
	Slide Number 81
	Slide Number 82
	Slide Number 83
	Indigenous vegetables
	Slide Number 85
	Slide Number 86
	Drip Irrigation
	Slide Number 88
	Slide Number 89
	Recommendation of design guidelines for steep slopes
	Slide Number 91
	Slide Number 93
	Field Experiments� 
	Slide Number 95
	Slide Number 96
	Slide Number 97
	Slide Number 98
	Slide Number 99
	Slide Number 100
	RESULTS�
	Cabbage
	Chinese cabbage
	Tomatoes
	Pepper
	All Crops
	Summary of Findings from Field Experiments
	Summary of Findings from Field Experiments (cont’d.)
	CONCLUSION�
	Integrated Pest Management
	No-Tillage
	Cover crop (perennial peanut Indonesia)
	Cover crop (perennial peanut, Philippines)
	Arachis Pintoi (Vietnam)
	Reduced tillage prototype
	Reduced tillage prototype
	Motor driven
	Weakness
	TMPEGS
	Philippines
	Vietnam
	Indonesia – World Vegetable Center
	TMPEGS
	Municipality had passed an Incentive based policy on conservation agriculture
	TMPEGS
	Pesticide Use and Farmers’ Health Costs in            Cashew Production Systems in Vietnam.
	Pesticide Use and Farmers’ Health Costs in            Cashew Production Systems in Vietnam.
	      Methodology (continue)
	      Methodology (continue)
	   Estimated production function for cashew
	   Estimated health cost function
	    Findings
	SWAT
	Slide Number 134
	Invitation�Google SWAT-SEA�http://ssc.hcmuaf.edu.vn/ 
	Paper has been published
	Slide Number 141
	TMPEGS
	TMPEGS
	Slide Number 150



