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The Extrapolation of Nitrogen Management Technology for Direct-Seeded Rice

in Ubon Ratchathani Province Using Geographic Information System as a Tool
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ABSTRACT

Geographic Information System (GIS) was used as a tool to evaluate land suitability in
Ubon Ratchathani province for direct-seeded rice and N management technology
extrapolation during 1998-2000. Six factors namely annual rainfall, soil texture, cation
exchangeable capacity, climatic drought occurrence, farmers' practices and maximum depth
of inundation were attributed. The results showed that there were three categories of land
suitability in Ubon Ratchathani province as moderately suitable (S2), marginally suitable (S3),
and not suitable (N) category. The marginally suitable areas with limitation like fiooding (S3f)
were included in the S3 category. Nitrogen management for direct seeded rice -a new
technology generated in the Ubon Ratchathani Rice Research Center that is 9.6 kg N/rai
applied in three splits, smaller quantity of N, e.g. 1 in 4 of the total amount applied at 15 and
30 days after emergence (DAE), the remaining half applied at 45 DAE were validated
and compared with farmers' practices through on-farm trials. The extrapolation and
recommendation were also made on the qualities of land suitability classification basis.
On-farm trials consistently gave higher grain vield as a result of the new N management
technology application as compared to farmers' practices in 82 and 83 category.
Comparable grain yield of the two N applications was obtained form N category, indicating

differences in environmental factors in the domains.

Key words : nitrogen management, direct-seeded rice, land suitability evaluation, GIS
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Table 1. Values allotted to the suitability assessment of the target area qualities
(FAC,1983)

Significance Highly suitable Moderately Marginally Not suitable

of the quality {S1) suitable {82) suitable (S3) (M)
Very important 1.0 0.7 0.4 0.0
Moderately important 1.0 0.8 0.5 0.0
Normal for all 1.0 0.9 0.6 0.0

Map of target area
(Land) Qualities

Criteria for direct-
seeded rice
cultivation

requirements

Clinzatic
Physical
Biological
Socioeconomic

Value ceding

' Overfay/Multiplying

l Reclassification

Suitability
classification maps of
Ubon Ratchathani
Display/Annotation

Spatial measurement
and Area Analysis

Printing of suitability
classification map of
Ubon Ratchathani province

Figure 1.  Steps for identifying and delineating the land suitability classes for direct seeded

rice in Ubon Ratchathani province.
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DATA INPUT INTEGRATION OUTPUT
¢ & ANALYSIS $
1. Anpual Rainfall fmm) Code SUITABILITY RATING CODE
>1300 1 51 t o
300-1300 2 Redlats 52 a9 H
2. Sail Texture Code
Fine-texeured toil 1 SUITABILITY RATING CODE
Medium-textured soil 2 51 ] | P
Alluvial Complex 3 Reclass 52 a3 21 SUITABILITY RATING CODE
Coarse-textured soil 4 53 05 4 51 (080 - 1.00) 1
Slope Complex 5] N [ 5 52 (0.40-0.79) 2
Quertay 5 (0.20-039) 3
i CEC [me/100 g soil) Code Muliiply N ££020) 4
High {>15) [ SUITABILITY RATING CODE Recless
Medium (7-15) 2 L
tow(<h) 3 _ ] Reclass Sl 1 1
52 a9 23
4 Maximum Depth of Water Code SUSTABILITY  CODE
0-15em 17 SUITABILITY RATING CODE . s 1
15-30cm 2 3 IO Qverlay 52 2
>30 cm 3 Reclass 52 a7 H add 5 3
No standing water 4 | pt] 03 4 Reclass N 4
5 Farmers Caltural Practices Codle
4 ET R MCE -
t 1 <50 kghha TP 1
1 2 >50 kyNiha TPEDS 2 SUITABILITY RATING CODE
z 2 " v d 3 8y 35 4 Overlay
i 2 - T 4 Rechass s2 09 124, \
2 2 TPEDS 5 6.7
1 | TPEDS 6
1 1 ™ 7 | SUITABILITY  CODE
6 Climatic Drought Occutrence  Gode with
ESD MsD limitation
No No 1] SUITABILITY RATING CODE 3] i
No Yes 2 ¥ | P 5 2z
Yes No 3 Reclass sz 08 234 Otber 1
Yes  Yes 4 ]
A Land Use (1996) Code
Forest [ LAND USE CODE
Water body 1
Corm 3 Reclass Rice [+ 5
Orchard 4 Other Rice 1 14, 6-9
Paddy field 5
Urban 6
Agricelwural lang 7
1dte land g
Cassava s _ |
B Flood Hazard Code FLOOD HAZARD *  CODE
Flaod ! |
No fleod 2 Reclass Flood 1 H
No fland 0 2
DS = Direct seeding P = Number of plowings
ESD = Early season drought R = Rate of N application
FT = Number of fertilizer applications S1 = Highly suitable
f = Limitation with floods S2 = Moderately suitable
MCE = Mid season drought 53 = Marginally suitable
N = Not suitable TP = Transplanting
Figure. 2. Topological overlaying and evaluating land suitability for direct seeded rice at

Ubon Ratchathani province (Modified from FAQ, 1983).
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Table 2. Land suitability classification for direct seeded rice in Ubon Ratchathani province

Land suitability classification Area Total area
for direct-seeded rice (rai) (%)
Moderately suitable (S2) 880,262.5 9.08
Marginally suitable (S3) 3,857,987.5 39.81
Non suitable (N) 4,406,425.0 4547
Total 9,144,675.0 100.00

Table 3. Grain vield of rice (kg/rai) as validated and compared with farmers' practices in

different land suitability classifications for direct-seeded rice in Ubon Ratchathani

province

Moderately suitable (S2) Marginally suitable ($3)" Not suitable (N)"

New Farmer's New Farmer's New Farmer's
technology technology technology
Mean
{Over farmers) 467 a 3B7 b 434 a 289 b 289 a 256 a
CV(%) 18.25 19.42 27.21
Mean (Overall) 412 366 272

i

significantly at 5% level by DMRT
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Figure 3.  Land suitability classification for direct-seeded rice in Ubon Ratchathani

province
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Table 4. Land quality of the target area in different land suitability classification for direct-

seeded rice in Ubon Ratchathani province

Land Qualities (Target Area)
Attributes
82" s3" s3f ¥ N
1. Annual rainfall (mm) 1,000-1,600 1,100-1,600 | 1,100-1,600 | 1,100-1,600
2. Soil texture Medium Coarse Medium Coarse
coarse
3. Cation exchangeable Medium-fow Low Low Low
capacity
4. Maximum depth of 0 -30 0->30 0->30 No standing
inundation (cm) water
5. Other Drought Flood
may or may
not occur at
the beginning
of rainy
season

¥ g2=Moderately suitable, S3=Marginally suitable, S3f=Marginally suitable with fimitation

like flooding
¥ N=Not suitable
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