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ABSTRACT

Analysis of yield gaps has been limited because crop yields at a research station have
been used as potential yields and the recorded data or survey data from farmer’s fields have been
used as actual yields. Yield gaps estimated from this method are often inaccurate and unreliable.
This study designed the experiment to correct such deficiencies by sampling rice yield in the
farmer’s fields. The objectives of this study were to test a method for estimating the yield gap of
rice and to analyze the factors affecting yield gaps using the CERES-Rice model. The study was
divided into three phases: 1) to explore the area of study, 2) to analyze yield gaps, and 3) to
analyze the causes of yield gaps. In the dry season 2009, most farmers in Chai Nat, Uthai Thani,
Nakhon Sawan and Nakhon Nayok provinces planted rice variety Chai Nat 1 from 21 November
2009 to 18 December 2009 using pre-germinated seed method with plant densities varied from 16
and 45 plants/m2 Soil textures varied from sand to clay. Most soils were acidic and soil fertilities
were mocerate to high. Days to flowering and days to harvest were 66 and 98 days after planting,
respectively. The differences between the actual yields that obtained from the farmer’s fields and
attainable yields that simulated by the model using the optimal planting date and plant density
(Gap la) varied from 0.47 to 3.03 tha (13.5-80.6 %), and the differences between the actual
yields that were estimated by the CERES-Rice model and attainable yields (Gap Ib) varied from
0.04 to 1.86 t/ha (1.1-49.5 %). The differences of yields among the farmer’s fields (Gap I1) varied
from 0.43-1.17 t/ha (12.5-61.6 %). These results indicated that the model can be used to evaluate
rice yield gaps, and the simulated yields were higher than the actual yields obtained from the
farmer’s fields. The differences between simulated yields and actual yields would be due to the
inability of the model to predict yield losses from diseases, insects and weeds. The results
indicated that disease, insect pest, tillage practice, planting date and plant density are factors
limiting rice productivity in farmer's fields and causing large yield gaps.
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*SOILS General DSSAT Soil Input File

*THTT100001 CHAINAT CL
@s I1TE COUNTRY LAT
-99 THATLAND -99

® SCOM SALB SLU1 SLDR SLRO SLNF
BL 0.09 7.5 0.05 60.0 1.00
@ SLB SLMH SLLL SDUL SSAT SRGF

15 -99 0.163 0.267 0.398 1.000

30 -99 0.163 0.267 0.402 1.000
*THTT100016 UTHAI SL 75
@sITE COUNTRY LAT

- THAILAND -99
e SCOM SALB SLUl SLDR SLRO  SLNF
BN 0.13 7.5 0.40 60.0 1.00
e SLB SLIMH SLLL SDUL SSAT SRGF
15 -99 0. 0.267 0.398 1.000
30 -99 0.163 0.267 0.402 1.000

40

75 THTT100001

LONG scs FAMILY

-99

SLPF
1.00
SSKS
0.23
0.23

-99

SMHB  SMPX
1B001 1B0OO1
SBDM  SLOC
1.46 2.51
1.46 2.51

SMKE
18001
sLcL
34.0
34.0

SANDY LOAM THTT100016
LONG SCS FAMILY

-99
SLPF
)
SSKS
0.23
0.23

=3

-99
SVHB SMPX  SMKE

1B001 1B001

SBDM  SLOC  SLCL
1.22 7.5

. 15
1.22 2.15

1Bodi

75

SLSI
27.7

27 .7

SLCF  SLNI
38.3 0.220
38.3 0.220

SL
5
5

HW SL
.6 -
.6 -

HB
99
99

SCEC  SADC
15.4  -99
15.4 -99

SCEC  SADC
47 -99
47 -99
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WEATHER DATA Chinat Province 2009

® INSI LAT LONG ELEV ~ TAV  AMP REFHT WNDHT
-99.0 15.090 10C.110 15.0 -99.0 -99.0 -99.0 99.0
@DATE SRAD TMAX TMIN RAl

09001 10.56
09002 12.97
09003 16.40
09004 17.33
09005 17.41
09006 17.47
09007 17.44
09008 17.25
09009 15.08
09010 14.62

.

o
(=<}
o
o
—_
o

cocococr T
coococose V=

SN CYICRICYICNICRICRITY O]
HCOO OO
O O O U U100 o

i -

OS> OO O 0O WO~

—_—
b i —

OODODOWLWDHOUITD NN
RO b s s e N

t t t t |
09364 15.63 33.0 24.0 88
09365 1548 332 243 (.
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3

*RICE GENOTYPE COEFFICIENTS: RICER040 MODEL

QVAR# VAR-NAME....ccen ECO# Ph- P2F2€ Pg PZ(L)1 G% G%
TROOOI KDML105 [B0001 502.3 233.0 386.5 12.7 45.7 .0270
TR0002 NIEW SANPATONG  IB0001 495.8 283.4 364.2 12.7 40.7 .0277
TR0003 SUPANBURI 60 [B0001 540.0 154.7 497.0 11.9 77.7 .0280
TR0004 CHAINAT 1 [B0001 570.0 122.8 3348 11.9 63.1 .0278
TR0005 DOA 1 [B0001 388.5 20.0 381.8 12.0 73.8 .0275

wW
=

e =t
—oo o
coo oy
k=X
[SAR=YJICNS KT, ooy



4 (File X)
*EXP.DETAILS: THRI0902RI YIELD GAP ANALYSIS
| GENERAL
®PEOPLE
MISS Patcharln Kesaruk
@ADD
Lardkrabang
Bkk Thall nd
@PAREA PRNO PLEN PLDR PLSP PLAY HAREA HRNO HLEN HARM
-99 99 -99 1 -99 -99 -99  -99 dcast

t TREATMENTS e FACTOR LEVELS---reseemeemsrmsemsncans
@N R 0 U TNAME. ..o CUFL SA IC MP MI MF MR MC MT ME MH SM
1110 Siml 11111000011

ULTIVARS

CR INGENO CNAME

Rl TR0004 CHAINAT 1
{ FIELDS
L ID FIELD WSTA.. FLSA FLOB FLDT FLDD FLDS FLST SLTX SLDP ID SOIL
1 THRIL00L CNMUG%01 -99 -99 DR002  -99 -99 - -99  THRI100001
¢ SOIL ANALYSIS
@A SADAT SMHB SMPX SMKE SANAME

109339 SA011 SA009 SA015 Mr.Wera Phobun

@A SABL SADM SAOC SANI SAPHW SAPHB = SAPX SAKE
1 15 15 251 22 56 - -99 100.3
1 3 15 251 22 56  -99  -99 1003

NITIAL CONDITIONS
PCR ICDAT ICRT ICND ICRN ICRE ICWD ICRES ICREN ICREP ICRIP ICRID ICNAME
RI 09339 602.2  -99 1 -9  -99 22 99 -99 -99 Mr.Wera Phobun
ICBL SH20 SNH4 SNO3
15 -99 2 00

13 -9 2 99

PLANTING DETAILS
@{J PDATE EDATE PPOP PPOE PLME PLDS PLRS PLRD PLDP PLWT PAGE PENV PLPH SPRL
09339 09341 21 21 p 1799 =08l R0 900 00%y -09

{ IRRIGATION AND WATER MANAGEMENT

@ EFIR IDEP ITHR [IEPT IOFF IAME IAMT IRNAME

1 1 30 100 GS000 IR001 10 Mr.Wera Phobun
@ IDATE IROP IRVAL

1 09346 1R006 50
110012 1R006 40

\ FERTILIZERS |:SINORGANICE)
@F FDATE FMCD FACD FDEP FAVMN FAMP FAMK FAMC FAMO FOCD FERNAME
1 10003 FE005 APQ02 1 6 -99 -99  -99 99 .99 MrWera Phobun
1 10003 FE012 APQ02 1 20 200 -99 <99 -99  -99 Mr.Wera Phobun
1 10038 FE005 AP002 1 4 -9  -99  -99  -99  -99 MrWera Phobun
{ SIMULATION CONTROLS
@\ GENERAL NYERS NREPS START SDATE RSEED SNAME.
1 GE 1 1 09338 2150 Mr.Wera Phobun
N OPTIONS WATE,F\QI NITRO SYMBI PHOSP POTAﬁ DISES CHEM TILL

1 0P N N N N N N

@\ METHODS WTHER INCON LIGHT EVAPO INFIL PHOT(E HYDRO NSWIT MESOM 1
1 ME M M E R R 1 G

@fl\l mNAGEMENT PLAN'IF; IRRI(E2 FERT;{ RESI[,)\‘ HARV’§/|

@) wTPUTS FNAME OWEW SUMRY FROPT GROUT CAOUT WAOUT NIOUT MIOUT DIOUT LONG CHOUT OPOUT
1 N Y Y 1 Y N Y Y N N Y N N

o
o

(22
o

AUTOMATIC MANAGEMENT
PLANTING PFRST PLAST PH20L PH%BL& PHZ%% PSTI\L{I%( PSTI\%I

=

1 PL 09001 09001 40
@N IRRIGATION IMDEP ITHRL ITHRU [ROFF IMETH IRAMT IREFF
1 IR 30 50 100 GS000 IR003 10 1
@N NITROGEN NMDEP NMTHR NAMNT NCODE NAOFF
1 NI 30 50 25 FE001 GS000
@\ RESIDUES RIPCN RTIME RIDEP
1 RE 100 1 20
@N HARVEST HFRST HLAST HPCNP HPCNR
1 HA 0 01001 100 0



5 (File T)

*EXP.DATA (T) VYield gap analysis of rice

@TRNO  DATE T#AD LAID RWAD SWAD GWAD
110071 178 1.08 602 2176 1040
2 10075 191 5.08 790 2376 1866
310086 207 1.03 1166 2735 1720
410087 186 5.57 3555 4670 2588
510068 173 1.23 2148 1398
6 10061 210 1.29 2201 3371 2206
710068 173 1.72 688 2146 1291
8 10061 174 0.05 262 1439 725
9 10075 201 2.50 1032 4415 1581
10 10071 202 1.84 2744 2577 1356
11 10066 120 2.15 2917 1893 1149
12 10073 218 1.18 1023 3650 3024
13 10073 205 1.15 1965 3292 2642
14 10074 163 3.50 482 2103 966
15 10074 179 9.45 2811 2656 1836
16 10054 190 1.11 784 2280 1506



(File A

Yield gap analysis of rice

EXP.DATA (A)

Q< 0n P OO M — (O OO I < LO SIS
W6777765767563565
Hooooooooooocoooos

QoI <F OOt S

W7707669770675658
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OO

nggggggggggggggg
O
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OO

ADAT  MDAT

Mgggggggggggggggg
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1 Topsatk: 9B( 1)
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1 Tips atk&» ()
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(

)

1 Tops atkfftia( ?)

1 Tgzkds( )
1 Tops atkgha (Stnl)
1 Topstls™( )
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+ Topsatfogtfia( )

(!
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+
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