2017 ke ¥ B 5 R 1 fEp

LyEHe s

WA AP KACRETARHEITESNLFRHTfmn 2 4 B 7



2017 W kn B B 5PN 1 (Tp

#42 : Ecosystem Services in Rice Landscape: Measurement, Determinants
and Optimization

;ﬁ‘-—“ﬁ : Dr. Buyung A.R. Hadi (International Rice Research Institute)
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Ecosystem processes and ecosystem
services

Institutions & human
Judgments determining
the use of) services

Feedback between

value perception
and use of eco
system services

Management/
Restoration

Ecosystems & Biodiversity

e - Human wellbeing
'Bi ! (socio-cultural context)
Capti 1
1Structure ; |Function*
jor process 1 | (eg.siow Service
1(eg. vegetationy | water (eg. flood-
IcoverorNet 1 | passage, protection, m
1 Primary ) Lo d econ) Value
\ Productivity  } (econ)
"“T'r“ 1) (eg. WTP for

! =

or products)
*) subset of biophysical structure or
process providing the service
TEEB 2010 Adapted from Haines -Young & Potschin, 2010

and Maltby (ed.), 2009
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Ecosystem services and dis-services in

agroecosystems

farm management

. & " landscape management
* tillage agricultural ecosystem « windbreaks
* crop diversity services . hedgcrow;
« field size WA )
o crop rotation * riparian vegetation

i * natural habitat patches

* cover cropping

@ ecosystem services

* pest control
* pollination
* nutrient re/cycling
agroecosystem * soil conservation, structure
and fertility
* water provision, quality
and quantity . 5
@ « carbon sequestration ecosystem disservices
« biodiversity * loss of biodiversity
provisioning * loss of wildlife habitat
services * nutrient runoff
> « sedimentation of waterways
.

pesticide poisoning
greenhouse gas emissions

./ersity] nteract wit.
* bioenergy

A.G. Power 2010

Ricesciencefora betterworld
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Theoretical ecology paper by Vitousek and Hooper (1993)
linking biodiversity to ecosystem function

Type |

v

Type 2

Ecosystem function

v

[ Type 3

Number of species

15 20 25

Y 1
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Table 1 | Balance of linking y to services (Cardinale et al. 2012)
Category of sermce Memsure of service proveson sy Owerssy beved Seurce  Swaytpe N Retatronsteo
Predcied  Actual
Provisioning
Crops Crop yield Flants Genenc os Bp 575 P
Species. os Exp 100 a ﬂ
Fisharies Stability of fisheres yreld Fish Species S [ 8 VR
Wood Wood production Plants Seeces os 2] 53 - ,
Fodder Fodder yseld Plants Species os Ep n , ,
Regulating
Biocontrol  Control of herbvorous pests (Dottom-up Flants Species os* Oos 40 ‘ \
wftect of plant diversity) P s os* o 100 N &
Plants Species. os? Ep 287 % ﬁ
Plants Species os* B 100 N ]
Control of herbivorous pests (topdown  Natural enemves  Species/trait Ds* Oes 8 o5 N
effect of natural enemy drversity) Natural enermees Species os' Exp/Obs 266 \ \
Natural enermees. Species os? (2 38 Q
0 Dart wvason s Seeoe 13 =3 g ’4
Desaase prevalence (on plants) Plants Scecies o5 £10 107 \ \
Desease prevalence (on anemals) Murtiple Specres os EBp/Obs 45 % ﬂ
Chmate Primary production Plants Specres, os (2] ? , o
Carbon sequestrabon Plants Specien. 0s £ e ’ ,
Carbon storage Planty Speces/trat Ps Oos i3 ﬁ ﬂ
Soul Sod nutrent minerakzation Plants Species os Exp 103 ’ ’
Sod organc matter Plants Specres os o 85 , ,
Water Freshwater purification Multiple Genetc/specrs Ps o 8 - | ]
Polination  Pollination Insects Species PS [ ] & ﬁ
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How should we choose?

All taxa Indic. taxon Plot/ Landscape Composi- Abundance
farm tion of indic.
taxon

. Which taxa? Which scale? Which measurement?

e - e e -- e
Ubiquitous - Medium N/A N/A - Medium
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How should we choose?

All taxa Indic. taxon Plot/ Landscape Composi- Abundance
farm tion of indic.

. Which taxa? m Which measurement?

User

3 Medium
Research
User: Medium
sustain.
certification

Ricesciencefor a better world
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Can we find an indicator/surrogate taxon? FSEEM:AYEWEE?
Y8Y: FLIRBERIE ; X B AR
1B BIER)BEER T ~ ARSI T

40 = Vulnerable Period

] vvyy

Mean Food Chain Length
~
o
1

0.0 LAARSREARN AR RN RN RR R AR AR R RRRRERRRAS RERAY]
0 10 20 30 40 50 60 70 80 90 100

Days after Transplanting

| Legend: @ = unsprayed field, < = sprayed field |

Source: Heong and Schoenly (1938).
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Identity, timing and frequency

Field scale factors: selectivity ratio against . trigtus
e BRI SREE T AR
Insecticide — Nat enemy BB
(=1~ relatively safe for NE,
AR HRERES
. RE—#Te
Selectivity <1~ relatlvely lethal for NE)

Natural
enemy ponl 12

BPH/GLH
Populations

Plant
populations

Ricesciencefor a betterworld

Insecticide resistance: & 2098 R BRI higeit: At L =g

SFERAENE - EEETHTABREERSK
Field scale factors:

Fenobucarb
Fenobucarh (BPMC
Insecticide-pest , JERLE (BPMC) i/
2 20
20 15
15
10 10
Natural * m s

enemy ponl

. M
: . ! (BPMC) LosBanos  Nagasoki

BPH/GLH =)
Populations 0

Los Banos Suphan Buri

Plant =
populations LosBanos  Scbrang Perak

Hadi et al. 2015
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Agriculture intensification and Vulnerability

drivers of rice ecosystem

A':Aternative Petst Natural enemy Landscape

anagemen oepl composition

OptionsFE{EERAY :
aEEE

Landscape-scale diversity

\
R shows no correlation
Need-based R R FET SR IE N Rmi
fertilizer regime FIESTRER
B IR
* F RS T
Information flbw-Between-pest 2 Research on impact and

Dynamics and seed Systems optimization of cropping intensity
F—RERRT - WEE Cropping il i b e
HETEEMEED intensity EZEEETEE

Ricesciencefor a betterworld
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#42  Study in Biodiversity between Conventional and Organic Paddy and
Beneficial Insect Habitat Manipulation.
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Conventional or organic paddy?
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Conventional or organic paddy?

W=~ fFe 2 dha TG 0 AR iR R (R Rk 3§

From 2012~2014, HDARES
studied about invertebrates
biodiversity in Fuli

township by sweep netting.

Rz kBB Eafen 2P Xz R PERT RRE (B KR
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BB TS ELUE %

group B A Ab
fop 24.3 22.6 1.44
EESVIEE/IE 14.3 7.9 1.22 |
SOF R e 1755 14.0 1.39
Predator e 14.3 2.3 1.15
Long-jawed spider
78.8 3a4.5 2.a4
Orange ladybug 30.4 16.4 -67 -
pETS 51 .4 14.9 72 .
TR 123.4 80.4 .73 L = e
8BRS 199.0 8.1 .54 ong-jawed spider
Pest B 1.5 10.6 1.47 ;gj p
KIG R % 6. .20 i
B Z 6. .24
EEE] Z a4. .43
BRS - 61. .37
SE RS 196.6 194.4 4.44
RERERE 32.0 16.8 1.94
19.4 13.4 1.57
L0l 467.0 350.0 7.26
HEMEBA 35.2 28.3 1.79
=338 25.3 5.4 1.25
5% 55 27.0 22.8 1.88
2 ZEBA 44.8 41.1 1.92
Neutral Species ERwe 39.9 10.6 1.06 Orange ladybug
IRIES@A 75. 82. SEOBE | s R ;
SEEIESY 442. 433. 7.40
NRIIZEE aa. 22. 127
= 11 7% 1.0
paaed -] aoA 7 _Q 1 03
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rChemical sprayed | O 5 [ 5
A Village Species No. 152 (| 119 ||| 114 101
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Different landscape & biodiverity

» Investigation for key pests (pyralidi=if; and planthoppersit
natural enemies (ladybugs#is% and parasitoid wasp&41§)

» Record cover plants species No. on ridge surround the field.

» Choosing 6 trial fields (3-conventional, 3-organic) for investigat

Direction of
sweep netting

Pests and predators’ population dynamic
[conventional | Plain [Organic |

— AL R E ] Sk, 240 A A =

e
&

] r—-r—““—-l——y—]

1 2 3 4 5 L] 7 1 2 3 4
EETYY FEPe
Conventional m

—bd — R A R

g

At/ wE
o B &8 8 8

LETE S

Rl- ~# I AEaTAPFEL (B RS fdR)-
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»Record cover plants species No. on ridge surround tf
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Dicotyledonous plants species humber on
» BRIERRER
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st LRk
WAk AR E(EL) AR (EH)
Landscape Ling-Ya (Moutain) Sin-She (Sea)
type
BERK ## 0 w47 C ## 0 47 C
AR DO (X5) DC (x3) SO (x4) SC (x4)

L. &R EHEFHWEBEPRBELHE ENRBITARARE
—REORIFH - BROUSFUFRELTE - A BB kb R4

2. KRB FHGHRIAESE - 2 REN ~ 1080 - ZBHKE
DT 48 AT R B AR AR ©

DRI NRLE R CE RS T NG LR RE 7 SN
F)e

Bl iE 5 Akt

] Terrestrial species diversity .
1. Richness : % b
o Sin-She » Ling-Ya g
2. Relative abundance of
I } { Scavegers: Dramatically B
i, higher in Sin-She than
Pe Ling-Ya
¥ [
N = 5.
g
i,
; I l i
R i

Bl - ~ 3 AL RIfer AP el2z 4 h s (B P
KRR R AR ).
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KR8 % AR .
‘-LAq uatic species diversity
) — @
o 1.Richness :
Bl ] Ling-Ya > Sin-She
f . 1 2. Except Collectors- - -
" ! filterers or suspension
feeders, richness of -
o707 other funactioal
= groups: Ling-Ya > Ea
Sin-She g
i. Higher proportion of E “
= { Collector in Shin-Sher 2
000 E =
- P L
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