Chapter V. Maize Production and Constraints

This chapter is conddered as body pat of this sudy, which divided into two
sections. The fird section described the characteristics of maize production system.
The second section identified and prioritized the yidding condraint that involved in
the maize field in growing reason and then quantitative assessment was employed to
edimate the contribution of each yielding condraint to yied reduction in the whole
area.

5.1 Maize production
5.1.1 Land usefor maize and land characteristics

Population and food demand incressing that forced agriculturd production in the
ranfed area more intensve. A vast of forest area in the steepland was cut down to
devote for agriculturd land. Following this trend, land use for maze was dso
expanded rapidly. The result of transect walk showed that maize has been not only
grown in the flatland, midland area, but dso expanded up to the Steepland area
(Figure9).

Land usefor maize

Figure 9: Transect of land use for maize production in upland area



The transect routine was selected how to describe fully the characteristics and
current stuation of land and soil in the upland area with direction from the East to the
West of village. During transect walk farmers were required for both observation and
discusson to describe the characteristics, advantage, disadvantage of each land type.
The efforts of farmers in describing the current land and soil charecteristics were
presented in Table 9.

Table 9 Farmer’s classfication on potential zones for maize production

Zones Description Advantages Disadvantages
Flatland area. :Slope: Hat or lessthan Smadl eroson Pests and diseases
(Most suitable 110° Easy to work Drought gtress, if no
area) Soil depth morethan Im :Produces good yield, rain in long-periods
Color: Black, gray color  :even inadequaterain Somewhere have
Rich organic matter Average water holding affected by erosion
High soil fertility capacity Difficult to farm
Good soil texture because of need
Sandy- |oam ol more input
High porosity

Midland area Sl%pe rangingfrom10-  Can be producegood :Eroson affected

(Moderately 20 yiddif ransaregood  lyidd

auitable ared) :Soil depth: from 0.5-1m  Respond well to Low soil fertility
Color: Grey, brow, and  fertilizers Drought
yellow color Average holding water Difficult to plow in

Loamy, clay-loam capacity upper parts

Medium organic mater Pests and disease
Medium soil fertility \Weed competition
Mixture of fine and Need more inputs
coarse-grained

Steepland  Slope: more than 20° Erode essily

area Soil depth: lessthan 0.5m Waterlogged easily

(Lesssuitable Color: Yéelow color Poor soil

areq) Poor to medium organic Heavy drought
meatter Difficult to plow
Clay-loam, clay, heavy Need more inputs
Clay
Coarse —grained
High compact
Low soil fertility

Source: survey, 2002.
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The results (Table 9) showed that the soil texture changed from sandy loam in the
flaland to clay loam in the midand and cay loam, day and heavy day in the
deepland area. The organic matter content in the soil aso changed from the rich in the
flatland to poor in the steegpland area. The changes in soil texture and organic matters
that made the soil qudity in villages to be changed, from good soil in the flatland to
poor soil in the steepland area. Evauation of the cause of this problem, al of farmer
agreed that this was result of soil eroson that made the soil fertility declined rapidly
in the stegpland and midland where have been strongly affected by eroding while the
sediment in eroson process modly accumulated in the flatland and valeys that is
resson why the soil qudity in the flatland area and valeys is better than the midiand
and steepland area.

The opportunity for maize production was evaduated through the advantage and
disadvantage of each land type (Table 9). It noted that the disadvantages were mostly
concentrated in the stegpland and midland, which conssted of drought, soil eroson,
low soil fetility and difficulty in land preparation etc that strongly affected maize
productivity. However, the dress levd of yidding condrants to maize productivity
were different in each land type, the most serious problems were concentrated in the
deepland area and follow by the midland area. These effects were conddered as
magor causes leaded to the yield gap among land types and regions. Base on the actud
yidd was obtained, the effect levd of condraint and soil qudity, famers evaduated
the potentid for maize production as follow: the most suiteble area is flatland and
vdleys, follow by midland is moderate suitable area and the less suitable is stegpland

area

Making datistics land area for maize production in each land type through farmer
classfication. The land areas devoted for maize production in four villages in the

upland area were presented in Table 10.
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Table 10 Land areafor maize production in different parts of upland in four villages

Topography Unit Ang Ban Hoa Co Noi Chieng Ban
Amount % Amount % Amount % Amout %

Tota area ha 250.0 100.0 70.0 100.0 1,180.00 100.0 375.4 100.0
- Steep land

(Lessauitable) ha 85 34 155 221 325 275 186 49
- Mid land

(Mode- auitable ha

- Hat land

(Mogt suitable) ha

Source: survey, 2002

2158 86.3 430 614 789 666 3341 889

257 102 115 164 3606 305 227 6.0

Comparing maize production area among surveyed villages, Table 10 showed that
largest maize area in Coi Noi is 1,180.0 ha, follow by Chieng Ban 375.0 ha, Ang
250.0 ha and Ban Hoa 70.0 ha, which annualy have been using for maize production.
The data (Table 10) dso indicated that mostly maize was produced in the midland
area, of which Chieng Ban was 88.9 percent, Ang was 86.3 percent, Conoi was 66.6

percent and Ban Hoa was 61.4 percent of the tota maize area of each village.

The mogst suitable area for maize growth was located in the flatland area and
narrow valeys In Ang village, this land type occupied about 10.2 percent; Ban Hoa
16.4 percent, and Co Noi 22.7 percent and Chieng Ban 6.0 percent of total maize area
of each village. The steep land was consdered as the less suitable area for maize, the
maize area in this land type in Ang was 3.4 percent, Banh Hoa was 22.1 percent, and
Co Noi was 2.7 percent and Chieng Ban was 4.9 percent of total maize area of village.

5.1.2 Maizevariety

The result of survey showed that before 1987, dmogt of famers used loca
vaieties condged of white maize and ydlow maze varieties. These varieties gpplied
widdy in this period, which occupied from 80 to 85 percent of maize aress in the

province.
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In the period of 1987-1993, farmers applied both local varieties and opent
pollinated varieties (OPVs). The OPVs were used, which consisted of MSB 49, TSB1
(Suwan 1), TSB2 (Suwan 2), which were imported from CIMMYT. The locd
varieties at that period covered about 45 percent and OPVs covered about 55 percent

of the maize areas in the province.

In period of 1994-2002, the hybrid maize varieties were widey agpplied in
production, which conssted of LVN10, DK 999, Bioseed 681, 96-98. The average
yield of these varieties was higher as compare with loca varieties and OPVs. Hence,
the locd varigies and OPVs were only planted with smal area due to farmer lack of
credit source to buy new varieties, which covered from 7 to 10 percent of the tota

maize area

5.1.3 Types of maize production

In the padt, in Son la province, maize was only produced as sdf-aufficient
purposes. Recently, the demand of maize for feed industry increased repidly. In 1997,
it required about 560.000 tons of maize and this requirement could be increase one
and haf time in the firs years of this decade (Khiem et al., On line). Therefore, the
maize production in the north provinces, such as Son La, Ha Giang, Hoa Binh was
shifted from subsgence toward semi-commerciad production type with purpose to
meet the demand of the feed industry sector as wel as make more the income of
maize growers. The result of fidd survey on the current trend of maize production in

villages was presented in Table 11.

Table 11 Types of maize production in four villages

Farmer households n= 30
Type of production Ang Ban Hoa Co Noi Chieng Ban
Nohh % Nohh 9% Nohh % Nohh %

Semi-commercia (No. of

household) 200 66.6 140 467 240 800 110 36.7
Subsistence (No. of
household)

Source: survey, 2002

100 333 160 533 60 200 170 633
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The data (Table 11) showed that most of maize growers in Ang and Co Noi
village produced maize under semi-commercid type, which was 66.6 percent and
80.0 percent of maize growers, respectively while the percentage of maze growers
produced maize under this productive type in Ban Hoa and Chieng Ban village was
only 46.7 percent and 36.7 percent, respectively. The grain after harvesting mainly
provided to the industry of feed anima processng, which accounted for 80 to 90
percent of totd maize product and home consumption for livestock was only about 10
to 20 percent. The rest of farmer households produced maize under subsstence, the
product mostly used for the home consumption, livestock and local market.

5.1.4 Inputs use for maize production

5.1.4.1 Seed

The amount of seed used was differert among varieties. locd varieties from 28.5
to 31.0 kg per hectare of seed, OPVs from 26.0 to 28.0 kg per hectare and hybrid
varieties from 19.0 to 23.6 kg per hectare of seed. Accounting for seed used in farmer
practice in above, it was quite high as compare with Truong et al. (2000) amount of
seed uses from 15 to 16 kg per hectare. For this, most of maize growers agreed that
increase in amount of seed use could maintain the densty of plant per ha in case
germinate rate was lower than expectation. Looking the variaion in terms of seed use,
the standard value of seed among villages noted that variation in amount of seed used
among farmer households under investigation was quite smdl (Table 12, 13,14).

5.1.4.2 Fertilizers application

In maize production, investigation showed that farmers mostly used chemica
fertilizers, which conssted of nitrogen (urea 46 percent), phosphorous, (super
phosphate 17.6 percent) and potassum (potassum sulfate 60 percent), the FYM was
not used in maize production because FYM was only applied for rice in the lowland.
The results of survey (Table 12,13,14) noted that al of households did not applied
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fertilizers for locd varigties under cultivation. The chemicd fetilizers were mainly
used for OPVs and hybrid varieties. However, the leve of fertilizer gpplication among
vaieties and land used types were different. Making comparison of fertilizer used
between varieties, it showed that amount of chemicd fertilizers used for hybrid
vaieties were higher than OPVs in surveyed villages. Fetilizer use in the in the
midland is an example, for the hybrid varieties, the average amount of nitrogen used
from 92.4 to 107.7 kg per hectare, phosphorous from 43.0 to 53.2 kg per hectare and
potassum from 55.5 to 60.8 kg per hectare. While the amount of fertilizers used for
OPVs. nitrogen from 62.1 to 87.4 kg per hectare, phosphorous from 30.5 to 36.8 kg
per hectare, potassum from 37.0 to 50.2 kg per hectare. This trend dso exigts in the
flatland and steepland area.

In addition, making comparison of amount of fertilizers used for maize among the
parts of the upland area, the surveyed results indicated that the amount of fertilizers
used for maize (both OPVs and hybrid varieties) in the flatland and midland area was
higher than the amount of fertilizers used in the Segpland area. Because the maize
production in the midland, flatland was more intensty and has been orienting toward
semi-commercid and commercid production types.

Comparison of amount of fertilizer used for maize among farmer households, the
dandard deviation vaue of each kind of fertilizer used for maize was quite high
(Table 12,13,14). It means that variation in amount of chemica fertilizers applied for
maize among farmer households was quite different. The man reasons of this
problem are lack of credit sources, technology and traditiona cultivation techniques,
which have effected the variation in fertilization in maize production.

5.1.4.3 Pesticides use

Insects and diseases usually occur and damege the growth rate of maze and
maize yield. The mgor insects were earworm, cut worm, stem border etc that could

aopear and damage a any growth stage of maize during growing season. The injured
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level depends on the particular insect and disease and the growth stage of maize.
According to farmer voices, the most serious of insects were cutworm and earthworm
that could destroy the entire maize fidd a early growth stage if control practice was
not pay attended to. To minimize the damage of insects and diseases, dl of maze
growers used chemicd pedticides with high frequency. The common pedticides were
used by farmers were Padan 95 SP, Sherpa 25 EC, Alphacy 5EC and Vadilaxin etc.
Comparison of pesticides used among land types in terms of money (VND) (Table 12,
13,14). It indicated that amount of pesticides used in the flatland and midland area
was higher than in the steepland area because these areas maize were produced as
semi-commerciad and commercid types so beside the high fertilization rate, pesticides
also used with high rate to maintain the yidd.

Table 12: Average inputs used for maize in the steepland area

Locations Units Moc chau Mai son

Ang Ban Hoa Co Noi Chieng Ban

Mean SD Mean SD Mean SD Mean SD

- Local varieties

Seed kgha 284 6.1 311 46 - - 310 56
Nitrogen kgha 00 00 00 00 - - 00 00
Phosphorous kgha 00 00 00 0.0 - - 00 00
Potassium kgha 00 00 00 0.0 - - 00 00
Pesticides VND 000 00 00 00 - - 00 00
L abor mday 1215 155 1242 24.1 - - 1350 381
- OPVs
Seed kgha 283 27 296 106 261 28 283 46

Nitrogen kgha 403 294 457 247 383 315 311 373
Phosphorous kgha 267 209 252 278 257 251 201 234
Potassum kgha 201 243 378 418 224 293 201 241
Pesticides VND 0.0 0.0 00 000 1530 1495 00 00

L abor mday 162.0 38.1 1395 315 166.0 502 160.7 135
- Hybrid
Seed kgha 236 37 217 28 205 45 237 438

Nitrogen kgha 518 426 573 447 621 412 596 387
Phosphorous kgha 30.1 234 285 247 295 278 266 246
Potassum kgha 333 317 374 451 389 373 303 336
Pesticides VND 0.0 00 1059 1138 1674 1052 151.2 149.8
Labor mday 168.0 37.64 1665 44.78 156.6 352 1756 539

Source: Survey, 2002
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Table 13: Average inputs used for maize in the midland area

Loceations Units Moc chau Mai son
Ang Ban Hoa Co Noi Chieng Ban
Mean SD Mean SD Mean SD Mean SD
- OPVs
Seed kgha 284 26 253 614 265 37 281 30

Nitrogen kgha 745 334 647 332 874 427 621 304
Phosphorous  kgha 359 262 368 179 350 337 305 221
Potassum kogha 486 341 502 232 398 403 370 263
Pesticides VND 131.14 106.21 101.5 93.3 204.3 176.26 131.14 128.0

L abor mday 1819 25.6 148.0 38.8 173.7 4894 181.29 37.6
- Hybrid
Seed kgha 202 250 199 310 241 37 217 52

Nitrogen kgha 1041 325 858 262 924 518 107.7 20.6
Phosphorous kgha 503 263 532 133 469 294 430 284
Potassum kgha 59.7 256 599 195 608 385 555 373
Pesticides VND 209.0 88.7 189.0 1376 2263 1655 2110 1415
Labor mday 1923 336 183.6 443 1803 25.7 1982 304

Source: Survey, 2002

Table 14. Average inputs used for maize in the flatland area

Locations Units Moc chau Ma son
Ang Ban Hoa Co Noi Chieng Ban
Mean SD Mean SD Mean SD Mean SD
- OPVs
Seed kgha 297 29 283 56 253 29 2808 24

Nitrogen kgha 79.7 315 668 311 885 412 795 208

Phosphorous kgha 380 217 395 262 457 199 371 219
Potassum kgha 500 411 547 283 435 380 421 252
Pesticides VND 1395 116.3 131.6 116.74 1383 88.3 1404 130.0

Labor mday 1755 475 1653 3365 1755 381 1782 30.7
- Hybrid
Seed kgha 2225 337 2137 243 2403 347 2273 335

Nitrogen kgha 1149 229 1157 147 1130 428 1165 248
Phosphorous kgha 595 229 733 274 489 267 530 178
Potassum kgha 668 219 679 228 633 354 645 336
Pesticides VND 3105 1494 280.0 105.7 2754 167.7 290.2 120.2
Labor mday 213.7 354 1980 404 1998 462 2182 243

Source: Survey, 2002
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5.1.4.4 Labor use

Labor used in maize production included in land preparing, sowing, weeding,
insecticide soraying and harvesting. Total labor used for maize production varied
following production types and locations. In the steepland area, maize was produces
& subsdence traditiond techniques, no fertilization, minimum tillage ec were
goplied s0 that number of man-day per hectare varied from 121 to 160 man-day per
hectare. However, in the midland and flatland area, most of farmer produced maize
under semi-commercid types so that labor force used was quite higher from 170 to
216 man day per hectare including land preparation, sowing, weeding and pest control
(Table 12,13,14).

5.1.5 Farmers field practicesin maize production

5.1.5.1 Distribution of maize growersin termsof fertilize use

In this part, we try to descript the proportion of farmer used fertilizers in each land

type (Table 15) with purpose to make more clearly the picture of fertilizers used for
maize by farmer households.

The result showed that having 60 percent of farmers in the steepland area used
chemica fertilizers under the average level (70-85 kgper hectare), of which has 30.4
percent of famer non -gpplied nitrogen, 41.3 percent of farmer non applied
phosphorus and 47.8 percent of farmer non-gpplied potassum while in midland, there
were only 5.3 percent of framer non agpplied nitrogen, 22.8 percent of farmer non
goplied phosphorous and 26.3 percent of framer non agpplied potassum. In the
flatland, percentage of farmer non-fertilization was lowest, which has only 4.1 percent
of famer non-gpplied nitrogen, 13.7 percent of farmer non-applied phosphorus and
non-gpplied potassum 15.1 percent of framer households. For this problem, farmers

mean that the lack of credit source was mgor cause leading to non-fertilization for
maize.
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In the midand and flatland area, amount of fertilizers were invested more for
maize. In term of nitrogen application, there were 514 percent of farmer in the
midland and 78.1 percent of famer in the flatland had used nitrogen higher from the
average level (85-120 kg per hectare), of which has 22.8 percent in the midland and
41.1 percent of framer in the flatland who used nitrogen fdling in the recommended
rates (120-150 kg per hectare) while in the steepland dl of farmer has used lower than
the recommendation rate, of which was only 19.6 percent of farmer used nitrogen
higher the average level (70-120 kg per hectare).

Table 15. Didribution of farmer househaldsin fertilizer used in three land types

Levd of Fetilizers Steepland (n=46)  Midland (n=57) Flatland (n=73)

No.hh % No.hh % No.hh %
Nitrogen (kg/ha)
0 14.0 304 3.0 53 3.0 4.1
0-70 16.0 34.8 12.0 21.1 8.0 11.0
70-85N 7.0 15.2 7.0 12.3 5.0 6.8
85-120 9.0 19.6 22.0 38.6 27.0 37.0
120-150 * 0.0 0.0 13.0 22.8 30.0 41.1
Phosphorous (kg/ha)
0 19.0 41.3 13.0 22.8 10.0 13.7
0-40 10.0 21.7 4.0 7.0 3.0 4.1
40-50 10.0 21.7 14.0 24.6 12.0 16.4
50-75 7.0 15.2 26.0 45.6 37.0 50.7
75-90 * 0.0 0.0 0.0 0.0 110 15.1
Potassum (kg/ha)
0 22.0 47.8 15.0 26.3 110 15.1
0- 45 8.0 17.4 2.0 35 5.0 6.8
45-55 3.0 6.5 2.0 35 3.0 4.1
55-80 13.0 28.3 15.0 26.3 29.0 39.7
80-100 * 0.0 0.0 23.0 40.4 25.0 34.2

Source: Survey, 2002. note: * recommendation rate

In terms of phosphorous use for maize, there were 15.2 percert in the steepland,
45.6 percent in the midland and 65.8 percent in the flatland of farmer households used
phosphorous over the average level (50-50 kg per hectare), of which has 15.1 percent
of famer in the flatland used phosphorous fdling in recommendation rate (75-90 kg
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per hectare) while in the stegpland and midland, dl of farmers used phosphorous

under the recommendation rate.

Evduating framers used potassum for maize, Table 15 showed tha there was
28.3 percent of farmer in the steepland used potassum more than the average leve
(45- 55 kg per hectare) while in the midland there was 66.7 percent of famer and
flatland 739 percent of farmer. Of which was 404 percent of farmer in the midland
and 342 pecent of famer in the flaland used potassum fdling in the

recommendation rates.

5.1.5.2 Farmers field practices

Land preparation: Except for the steepland ares, in the flatland and a part of the
midland area, land preparation was done by the cattle power, the plowing and
harrowing times depend on avalable labor and anima power in paticular farmer
households. The data (Table 16) showed that the average plowing times in villages
varied from 1.3 to 1.5 times and harrowing varied from 1.2 to 1.3 times, which were

conducted before sowing.

Fertilize application: fertilizers were gpplied from 1 to 3 times during growing
season, which depends on farm characterigtics and their capacity. Two times of
fertilizer gpplication was popularity in this area (Table 16). The first time was applied
before sowing, amount of fertilizer applied were 100 percent of phosphorous and 30-
40 percent of nitrogen and 30-40 percent of potassum, the rest of fertilizers were
goplied a the second time, which fdl into 10-15 days before the flowering stage.
Some farmer households gpplied three times of fertilization for maize, it depends on
the status of maize and their capacity.

Weeding and pest management: Weeding and pest control were conducted in
growing season depending on the frequency of pest appearance and weed dendity on
the maize fidd. At the flatland and midland area, famer more pay atention to pest
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and weed control than in the steepland area so that money used for pedticides and
labor used in these areas were often higher than as compare with the steepland area.
The data under investigation (Table 16) showed that the average weeding time was
from 2.1 to 2.3 times per crop. Normaly, farmer conducted two times of weeding
control during growing season and in order to eiminate weed competition, a number
of farmers conducted three times of weed control per crop. However, a number of
farmer households only conducted one of weeding due to lack of labor or they were
rductant with fam management so that in these fams, the interplant interaction was
unavoidable and damage to yidld has get higher level as compare with the farms were
conducted from two and three times of weeding. For pest control, pest control could
be concerned in dl of times of growing season, but mostly focus on the early stage of
maize and before flowering time because in these stages, pest could heavily damage
to the maze yidd. As the result of fiedd survey, the average of pest control times

varied from 1.8 to 2.0 times in growing season.

Table 16 Farmers fidd practice in maize production

Farmer’s respondents |

Activities Ang Ban Hoa Conoi Chieng ban
Mean SD Mean SD Mean SD Mean SD

- Plowing times 137 049 146 068 152 051 157 0.50

- Harrowing times 120 041 123 043 131 047 134 048

-Ranting type Sowing - Sowing - Sowing - Sowing -

- Fertilizers gpplication times 200 083 206 090 182 093 210 0.84

- Weeding times 213 078 236 085 214 088 210 0.71

- Pest control times 180 071 207 142 168 131 20 142

Soil conservation methods

- Making terrace - - - - - - - -

- Green hedgerow - - - - - - - -

- Non-soil conservation r - I - i - ¥ -

Crop residue used

- Incorporate - - - - - - - -

- Buming + - + - + - + -

- Take out - - - - - - - -

Source: Survey, 2002. note: * Non soil conservation method, + Crop residues was

burnt at thefield
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Soil conservation: Soil conservation is consdered a precondition to ensure for
agriculturd  production in dopping land more sudanable because when soil
consarvation methods gpplied that can reduce soil loss and nutrients out of system
under heavy rain in the rany season. Unfortunatdy, the result of fidd survey within
villages showed that dl of maze growers in this aea did not goplied any soil
conservation methods in production, athough they knew thet soil erosion has strongly
affected the maize fiddd and made yield loss in the stegpland and midland area.

Crop residues. Crop resdues play an important role in terms of improving the
nutrient cycle a the fidd through mass of organic metter return into the soil, if it is
incorporated, in annudly. Incorporating the crop resdues in the soil will improve the
s0il datus, especidly, in the topsoil layer, such as soil organic matter content, nutrient
elements, soil texture, soil sructure and soil moisture etc when these characteritics
are improved, which could support for crop growth better than in the next crops cycle.
The result of field survey indicated that al crop resdues were burnt at the fidd after
harvesting time or before land preparation (Table 16) or took out of the field and used
as fud wood in home This is mgor limitation in terms of maintaning and improving
soil fertility for sustainable in maize production.

5.1.6 Maize yield and yield gap analysis

5.1.6.1 Maizeyield

The maize yidd may vary from year to year or dte-to-Ste, the actua yield obtan
depends on many conditions, such as the daus of soil, water regime, nutrient
goplication rate, management practice and other environmental impacts. The actud
yidds a the fam and yield gagp often fully reflect the productive performances and
exiging limitations invalve in the fams, which dso ae badcs for andyzing and
evaduding the their impact to maize production. The results of field survey, results of
t-test (Appendix Tables #) showed that the maize yield among varieties and the parts
of the upland areawas different (Table 17).
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Data (Table 17) indicated that the yield of locd variety obtained \ery low, which
varies from 1.1 ton per hectare in Chieng Ban to 1.4 tons per hectare in Ban Hoa, for
this problem, it could be explained by the characteristics of varieties. Other varieties,
such as hybrid varigties and OPVs, the yidd was obtaned higher from 1.5 to 4.5
times as compare with loca varieties, it depends on varieties and locations.
Particularly, the average yidd of OPV's was obtained from 1.9 to 3.2 tons per hectare
and with hybrid varieties; the average yield was obtained from 2.1 tons per hectare to
6.3 tons per hectare.

Table 17 Maize yidd on different land typesin the upland area

Moc Chau Ma Son
[tems Ang Ban Hoa Co Noi Chieng Ban
tonsha SD tongha SD tonsha SD tongha SD
Seep land
Locd varieties 1.2 0.3 1.4 0.2 - - 1.1 0.1
OPVs 1.9 04 17 0.1 1.5 0.4 1.9 04
Hybrid 2.6 0.6 2.1 04 24 1.3 25 0.7
Midland
OPVs 2.7 1.3 29 0.8 25 0.8 2.6 0.7
Hybrid 4.1 1.0 39 15 4.0 1.3 4.3 14
Flatland
OPVs 32 14 31 0.9 3.0 0.8 29 11
Hybrid 6.3 1.2 54 1.1 5.8 1.5 5.7 1.2

Source: Survey, 200.

Making comparison of average yidd obtained from different land types daa in
Table 16 showed that the highest yield usudly obtained at the flatland areg, in which
average yield of OPVs varied from 3.0 to 3.1 tons per hectare and hybrid varieties
varied from 5.4 to 6.3 tons per hectare. The second is midland area, the average yield
of OPVs varied from 25 to 29 tons per hectare and the yield of hybrid varieties
varied from 3.9 to 4.3 tons per hectare. The lowest yield occurred in the steepland
area, the average yied of OPVs varied from 1.5 to 1.9 tons per hectare and average
yidd of hybrid varieties varied from 2.1 to 2.6 tons per hectare across villages.
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5.1.6.2 Yield gap analysis
Yidd ggp andyss is vey usfful in identifying the condraints to agricultura

production. For this study, the yidd gap andyss was goplied for identifying the
yieding condraints in maze production and Smultaneoudy to evduae the effect of
the yidding congtraints to maize productivity.

Figure 10 showed that the average maize yidd obtained in each land types, the
average yield in the steepland area was 2.39 tons per hectare, in the midland was 3.77
tons per hectare and in the flatland area was 5.01 tons per hectare. Thus, the yield gap
between flatland and steep land was 3.62 tons per hectare, between flatland and
midland was 1.24 tons per hectare, and the yied gap between the midland and
steepland area was 1.38 tons per hectare. The original reasons leaded to these gaps are
topography, soil qudity, and inputs used and technologicd limitations. Because of in
the steepland and the high parts of midland areas, soil eroson has more serioudy.
Consequences of soil eroson are changes in the topsoil layer for both physcad and
chemica characteridics, such as declining in soil fertility, soil texture, soil Structure,
water regime, pH etc, which leaded to the difference in terms of soil fertility among
land types. Even in the same a land type, the degree of eroson effect on plots was
different that made the soil characteristics have been negatively changed as compare
with unaffected plots. These changes are consdered as mgor cause of the yied gap
between land types and famer fams. Moreover, the difference in applying new
technology in production of farmer among land types and farmer households that dso
leaded to yield gap in these aress.

Making comparison of the maze yidd in different varieties (Figure 11) indicaed
that in the whole area, the average yield of hybrid varieties was 4.37 tons per hectare
while the average yield of OPV's was 2.53 tons per hectare and yield of loca varieties
was 1.35 tons per hectare. Accounting for yield gap between varieties (Figure 11) dso
indicated that the gap between hybrid and locd varieties was largest 3.02 tons per
hectare, between hybrid and OPVs was 1.84 tons per hectare between and between
OPVs and locd varieties was only 1.18 tons per hectare. Thus, the difference in
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varieties used was aso as a mgor cause leaded to the yield ggp among locations and
farmer households in this sudy Ste.

The yield gap was not only gppeared in different land types and varieties, it dso
occurred a the same location through yield obtained among farmer households. The
Figure 12, Figure 13 and Figure 14 addressed the yield gap and the percentage of
famer households has obtaned maze yiedd in different levd. In the deepland,
percentage of farmer household obtained yield less than 2.0 tons per hectare was 28.2
percent (figure 12), the mgor causes of the low yield a these farms was result of the
effect of yidding condrants involved in the maze fidd, of which, drought, soil
eroson and non fertilizer use. There were 50.0 percent farmer households get yield
from 2.0 to 3.0 tons per hectare and 21.8 percent of maize growers get yield more
than 3.0 tons per hectare. The higher yidd a these farms thanked to the lower stress

of soil erosion and hybrid varieties as well as fertilizers were used in production.

In the midland area, there were 7 percent of maize grower obtained yield less than
2 tons per hectare, the maize yield from 2.0 to 3.0 tons per hectare was 28 percent and
yield from 3.0 to 4.0 tons per hectare was 24.6 percent of maize growers have
achieved (Figure 13). However, the percentage of maize growers obtained yidd more
than 4.0 tons per hectare was 40.4 percent, the high yied achieved in this area that
had thanked to the hybrid varieties and chemicd fertilizers were gpplied highly under
the semi-commercid maize production. Moreover, the effective levd of soil erosion

was lower than as compare with the steepland area.

In the flatland area, the high yield obtained is thanked to the good the naurd
conditions. In addition, most of maize growers in this area produced maize under the
semi-commercid and commercid production with high inputs levdl so that most of
maize grower get yield more than 3.0 tons per hectare (Figure 14), in which has 52.1
percent of maize growers who obtained more than 5.0 tons per hectare. However,
there were ill 16 percent of maize grower get less than 3.0 tons per hectare that was

quite low as compare with other farms in this area. The mgor causes of this problem
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were low inputs used, OPVs and eroson, which occurred a their farms and made

yield return in these farms was lower.

Yield (ton/ha)
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Local OPVs Hybrid

Midland Flatland Varieties
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Figure 10: Theyield ggp among land types Figure 11. The yied gap among varieties
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Figure 14. Yidd digribution in the flatland

5.2 Condraintsto maize productivity

5.2.1 Congtraintsidentification

The yidd ggp andyds just initidly pointed out the mgor problems, which
involved in maize production and parald answered a question what condraint factors
affected maize productivity leading to the yidd gap among pats of the upland area
To make more clearly the effect of condrants as well as its interactions in the maize
production system, the participatory approach was employed in PRA workshop to
andyse and evduate the effects of yidding condrants In PRA  workshop,
participants were divided into three groups, each group responghility for identifying
problems and making the causal diagram or tree problems to express the interaction of
condraints that involved in maize sysem a the paticular land type. Brainstorming
exercise was used in identifying and andyding the cause and effect of condtraints to
maize productivity. In this process, farmers were required to think and determine both
the primary and secondary yielding condraints wha farmers faced in maize growing

Season.

Under support of study team the frame of causd diagram was set up and then
famers filled up the condrants into diagram, it consded of the primary and
secondary yielding condraints. The result of three groups in terms of determining the
yidding condraints and its interaction were sum up in figure 15 (Causal diagram of
condraints affected maize yield).

In the deepland aea fames group discusson found out five primary
condraints involved to maize production, which included drought, soil eroson, old
vaieties, low fertilizer use and lack of technologies. These primary condraints have
affected by the secondary congraints, which are deforestation, high dope, heavy rain,
traditional cultivation technique, shortage of cash, and poor extenson service and

illiteracy.
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Figure14  Causd diagram of condraints affected maize productivity
Source: Survey 2002. (Note: | = Sopeland, I1: midland and 111 flat land area)

In the midand area, famer determined the yielding condraints comprised of
drought, soil eroson, low soil fertility, shortage and imbdance in fertilizer use, and
weed competition and pest and diseases problem. Beside that, the secondary
congraints dso found for the midland area conssted of deforestation, dope, shortages
of falow period, long-term cultivation, lack of cash source and technologies.

In the flatland areg, the yidding condraints were less than as compare with the
geepland and midland area. There were four primary congraints found out conssted
of drought, soil eroson, and imbaance fertilizer use and pest and diseases problem

and the secondary condraints, which affected the primary condraints for this area
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included no irrigation system, low water capacity in the soil, without soil conservation
methods, dope, and lack of cash and technologies.

As 0 far, the picture of condraint factors affect the maize production and maize
productivity was build up that could help both loca peoples and outsders have in
mind on the interactions of yidding condraints in maize production sysem in the
ranfed area of Son La province. However, in order to make useful suggestions and
determine the key problems for improving maize system in the future, it is essentid to
come up with setting priority and quantifying the effect of it. These issues will be
solved in the next parts of this chapter.

5.2.2 Prioritizing the constraints

The par-wise matrix and theory of Andyticd Hierarchy Process (AHP) (Saaty,
1980) were used in condraint prioritization. The purpose of this is to compare the
effective level of yidding condrant to maze productivity. In the progress, famers
were required to evauate the reaive importance of each condrant factor. The
relative importance of each congraint factor was defined base on the comparison of
level effectiveness of each yieding condraint to maize yidd by score through farmer
group discusson in PRA workshop. The weight vaue of each yidding congraint was
cdculaed and then, the rddive important of individud vyidding condrant was
defined in each land type.

5.2.2.1 Prioritizing congtraints to maize productivity in the steepland area

In the deepland area, the result of famer group discusson found out five
condraint factors that directly affected maze productivity. In prioritization, farmers
require to discuses among groups and then, defining the score for each condrant
factor in matrix base on the comparison of the level effect between them. After the
score of each yidding condraint was defined, the weight value for each condraint
was cdculaed. The vdue of weght has determined the rdative important of
congtraint (Table 18), this result accepted with the CR= 0.08 (Saaty., 1980).
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Table 18. Prioritize the congtraints to maize productivity in the seepland area

Items Drought Soil Old Low Farmers Weg
eroson  vaieties fertilizer lack of hts
used techniques
Drought 0.27
1

Sail 0.35
erosion 4/3 1
Old 0.14
varieties 1/3 2[7 1
Low 0.13
fertilizers 1/2 1/3 1/3 1
use
Farmers 0.11
lack of 1/3 2[7 2 1/3 1
techniques

Source: Farmer discussion 2002, (| = 5.39, CI = 0.096, CR= 0.08).

The result of prioritizing condraints for the steepland area showed that among
condraints affected maize productivity, farmers more concerned about environmenta
dresses, such as soil eroson and drought with weight values 0.35 and 0.27,
respectively. The old varieties and low fertilizer were assgned with the weight vaue
0.14 and 0.13. The lowest vaue was assigned for farmers lack of techniques of 0.11.
Thus, the order of yidding condraint in the seppland area as follow: soil eroson,
drought, low fertilizer use and lack of technology, in which soil eroson, drought and

low fertilizer use were consdered as major yielding congraints in the steepland area.
5.2.2.2 Prioritizing constraintsto maize productivity in the midland area

Differing from the steepland areg, in the midland, after discusson farmers found
out sx vyidding condraints involved in maze production, which conssed of soil
eroson, drought, low soil fertility, shortage and imbdance in fertilizer use for maize,
weed competition and pests and diseases attacking.
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Farmer group discussion also was carried out to define the score for each yielding
condrant base on the comparison of affected level of each yidding condrant to
maize productivity. And then, the weght vaue for eech yieding condrant was
cdculated with CR = 0.01 and then the reative important of each yidding condraint
was determined (Table 19).

Table 19. Prioritize the congraints to maize productivity in the midiand area

Iltems  Drought Soil Lowsoil  Shortage & Weed Pests&  Waeaght

eroson  fetility imbaof  competition diseases
fertilizer

Drought 1 0.22
Soil 5/4 1 0.29
erosion

Low soil 4/5 12 1 0.16
fertility

Shortage 2/13 a/7 4/5 1 0.14
& imbe-of

fertilizer

Weed 1/3 15 2/3 2/3 1 0.07
comptitior

Pests& 2/5 13 a7 4/5 4 1 0.12
diseases

Source: Farmerdiscussion, 2002. (I =6.06; Cl= 0.0124; CR= 0.01).

The weight vaues among sx yidding condraints (Table 19) showed that in the
midland area, the drought and soil eroson adso were mgor problems so tha the
weight values for them were assigned with vaues 0.22 and 0.29, respectively. The
second, the low soil fertility, shortage and imbdance in fertilizer use and pests and
diseases attack, which corresponding with weight values were 0.16, 0.14 and 0.12,
respectivdy and the lowest weight vaue was assgned for weed competition 0.07.
Thus, in midiand area, the order of yidding condraint affect the maize yield follow by
s0il erodon, drought, low soil fertility, shortage and imbdance in fertilizer use, pest
and diseases and weed competition, of which, four constrants namdy ae soil
eroson, drought, low soil fertility and shortage and imbdance in fertilizer use were

consdered as mgor congrantsin the midland area
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5.2.2.3 Prioritizing constraintsto maize productivity in the flatland area

Prioritizing the condraints to maize productivity on the flaland aea was
conducted as the same procedure in the seepland and midland area Farmers
discussed and compared the effective level of each yidding condraint to maze
productivity. After the scores were filled up in the matrix, the weight vaue for each
congtraint was caculated with CR =0.08 (Table 20).

Unlike in steep land and midland, the result (Table 20) showed that the big
problems in this area were drought stress, shortage and imbadance in fertilizer used for
maize 0 the weght values were assgned 048 and 0.27, respectivdly. The soil
eroson wasn't importance in maize yied reduction a the flatland the weight of soil
eroson was assigned only 0.18 because soil eroson did occur widdy in this area so
that it hadn't affected the maize yidd as in the steep land and midland area, and the
lowest weight value was 0.07 belonged to pests and diseases problem.

Table 20 Prioritize the congraints to maize productivity in the flatland area

Items Drought Soil Imbaance Pests& Weights
eoson fetilizer use diseases

Drought 1 0.48
Soil erosion 1/2 1 0.18
Imbaance /4 2 1 0.27
fertilizer use

Pests& 1/5 1/3 1/6 1 0.07
diseases

Source: Farmer discussion, 2002.( 1 =4.11, Cl= 0.036; CR= 0.04)

In summery, prioritizing condraints has showed the rdative importance of
yielding condraint affected the maize yidd in Son La as follow were: drought, soil
erodon, old vaidies low soil fetility, shortage and imbdance fertilizers used,
damage of pest and disease, weed competition and farmers lack of technologies.



67

These yidding condraints often gopear & the maze fidd in growing season and
smultaneoudy affected maize productivity in the upland area.

5.3 Constraints and quantitative assessment

The yidd gap andyss causd diagram and prioritizetion only identified the
yidding condraints and defined the order of each condrant affected the maize
productivity through farmer group discusson ad AHP. However, it could not
quantify the volume of yidd loss due to these condrants, this is the man reason why
the quantitative assessment mode was adopted in this study.

5.3.1 Descriptive statistics of the variables

The variables in modd comprised of the quantitative varigbles are inputs used in
maize production in the whole area, such as nitrogen, phosphorous and potassum and
the quditative vaiables ae yidding condraints, which were defined in interviewing
process. In this part, only quantitative variables were described (Table 21).

Table 21 Descriptive datistics of the variables included in mode for maize production

Variables Nitrogen (kg/lha)  Phosphorous (kg/ha) ~ Potassium (kg/ha)
Mean 83.7 424 48.8
Std. Dev 40.7 26.9 34.8
CV (%) 48.6 63.4 714
Max 149.1 95.0 97.2
Min 37.3 333 24.3

Source: Survey, 2002.

Table 21 showed that average input used for maize was quite low as follow:
nitrogen was 83.7 kg per hectare, phosphorous was 42.4 kg per hectare and potassum
was 48.8 kg per hectare. The variation of inputs used among farmer households in
whole area, as nitrogen was 48.6 percent, phosphorous was 63.4 percent and
potassum was 714 percent. The gap of inputs levd among farmers household was
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quite high for nitrogen from 37.3 to 149.1 kg per hectare, phosphorous from 33.3 to
95.0 kg per hectare and potassium from 24.3 to 97.2 kg per hectare.

5.3.2 Egtimate production function

The fundamentd of quantitative assessment in this study was based on the
regresson mode (Cobb-Douglas production function) with its purpose to measure the
effect of inputs and yidd condrants on maze yied. The explanatory varigbles
consisted of nitrogen (urea 46 percent), phosphorous (Super phosphate 17.6 percent)
and potassum (potassum sulfate 60 percent) and dummy varigbles included the
yidding congdraints which were identified before, except the effect of drought, which
could not be used in the modd because the data used in this study was one year data
set (not time series data).

The Ordinary Least Square (OLS) method was employed in this study to estimate
the coefficients of production function. Before estimating, in order to ensure the
Classcd assumptions for OLS edimator, the multicollinearity and heteroskedadticity
had checked through corrdation matrix and Breusch-Pagan test to avoid the
violations. The result in Appendix Table 21 and the Breusch-Pagan test have
suggested of the absence of multicollinearity and heteroskedagticity associated in the
mode. Findly, the coefficients of production function are presented in Table 22.
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Table 22 Coefficients of variables result from production function for maize

Variables Coefficients Standard Error t-gatisics

Intercept 8.156602 0.0583 139.7911

Ln X, 0.079135 " 0.0130 6.0532

Ln X, 0.01296" 0.0166 0.7778

Ln X3 0.034322""" 0.0132 25857

D1 -0.27928""" 0.0293 -9.5003

D2 -0.22886""" 0.0341 -6.7051

D3 -0.28656 0.0368 -7.7796

D4 -0.08414"" 0.0356 -2.3577

D5 -0.05876"" 0.0286 -2.0486

D6 -0.02313" 0.0306 -0.7558

R 0.86

Fo.01 (9, 166) 1.64

F computed 115.42, Reject Hp=b1=b2=b3=0

No of obsarvation 176

Standard Error 0.176

Note: ™, ™ and "™ refer to significant at the one percent, five percent and ten percent level and non-significant,
respectively.

Variety Dummy: D1 = 1if variety isnot hybrid variety, and 0 if otherwise

Soil Dummy: D2 = 1if land have low fertility, and O if otherwise

Erosion Dummy: D3 = 1 if erosion occurs and affected yield in the farm, and 0 if otherwise
Pest Dummy: D4 = 1if pest & diseases damage and affected yield, and O if otherwise

Weed Dummy: D5 =1if weed affected yield, and O if otherwise

Lack of technology: D6 = 1 if farmer household said lack of technology, and O if otherwise

The estimated result of production function for the whole area was conducted.
The results (Table 22) showed that the coefficients of ferilizer varigbles, such as
nitrogen, phosphorous and potassum have pogtive vadues namdy bi= 0.079,
b2=0.0129 and b3 =0.0343, respectively. These imply that the maze yied could
increase continuoudy if maize growers add more fetilizer. In other words, the
fertilizers used in farmer practice did not reach the optimum leved. It is, however, the
coefficient of phosphorous was non-sgnificant pogtive vaue in terms of ddidtic. It

means that the maze yidd is hard to increese dgnificantly if maize growers keep
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increase in the quantity of phosphorous. Therefore, in order to increase maize yield,
maize growers should invest more in nitrogen and potassum gpproprigtely. If maize
growers increase the inputs up 1 percent of nitrogen, the output could increase 0.079
percent, holding other inputs and factors ae condant. Smilaly, maize growers
increese the inputs 1 percent of potassum, the maize yield could increase 0.034
percent, holding other inputs and factors are congtant. With phosphorous, the maize
yield would unremarkably increased when added more phosphorous.

The coefficient of dummy varigble of old varigties had negaive vaue g=-0.279
and was ggnificant in terms of datigicad & one percent levd. It means that if old
vaieties use in production, the maize yidd in tha fam will decline. Therefore, in
order to increese maze yied, farmers should pay more attention to replacing old

varieties by hybrid varieties,

The codfficent of low soil fetility varigble, dummy varidble had negaive vaue
®=-0.228 and was dgnificant in terms of datistica a one percent. It noted that if
maze grew in the fams with low soil fertility, the yield obtained would be lower than
a the farms have good soil fertility.

The coefficients of dummy varidbles for soil erosion, pet and disease damage
and weed competition were found negative vaues, which were gz= -0.286, g,=-0.084
and gs=-0.058, respectivdy and were sgnificant in terms of datidticd. It implies that
if these condraints occurred on the famers farm, which would affect the maize yield

and yield loss was unavoidable.

The coefficient of dummy vaiable of fames lack of technique had negative
vaue g= -0.023 and was non ggnificant in terms of ddidic so that the effect of
famers lack of technologies to maze yidd was unremarkable in this area. It noted
that athough farmer households could not contact with extenson daffs the maize
yidd obtained a their fams was not different from farmers who directly contacted
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with extensgon daffs. It could be explaned that the farmer-to-farmer network in the
villages has been successful in terms of transferring technology.

The R? of the regresson mode was 0.8622, which implies that 86.22 percent of
the total variation of maze yied could be explaned by vaiables in the modd. The
rest of 13.78 percent of maize yield has contributed by other factors or the variables
outside of the model. Moreover, the standard error of the model was y= 0.176, which
implies that the degree of fitness of the mode was quite high with data set, which
were collected in the Sudy ste.

5.3.3 Estimateyield gap dueto yielding constraints

Edimating the potentid yidd loss is often quite difficult and easy to be
mideading. The best way, we can determine the yidd losses from everts, such as
environmenta dresses or poor productive performance events by picking data in the
plots from the affected and not affected areas by events and then, the yield gap was
defined by comparison of the yied obtan between these faams In this dudy, the
average yield gap was computed base on the comparison of the average yied obtained
a the dte and the actud yidd obtaned from fams which were affected by

condraints.

The fundamenta for edtimation of the yield ggp was based on the origind
regression model (Cobb-Douglas production function) Yield = aX;®? X,°2X3°3e%9D! i
=1...6). The average inputs use, such as nitrogen, phosphorous and potassum
combine with the gppearance of individud yidding condraint a the farm were used
in computation. The percentage of yield gap of each condraint was presented in Table
23.

The reaults (Table 23) showed that the average of maize yield obtained in a fam
used with average amount of chemica fertilizers 83.86 kg of nitrogen, 4243 kg of
phosphorous and 494 kg of potassum and without any other yidding congraints
involved in that farm. Consequence, the maize yield could obtain about 5884.0 kg per
hectare.
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Table 23 The modd estimate contribution of congraintsto yield gap

Vaia Coeff Avera If congtraint occur
Input D; D> Ds Dy Ds Ds

a 8.156602

LnX; 0.079135 83.86
LnX, 0.01296 42.49
LnXz 0.034322 49.40

D1 -0.27928 O 1 0 0 0 0 0
D> -0.22886 O 0 1 0 0 0 0
D3 -0.28656 O 0 0 1 0 0 0
D4 -0.08414 O 0 0 0 1 0 0
Ds -0.05876 O 0 0 0 0 1 0
De -002313 O 0 0 0 0 0 1

Yiddobtan (kgha) 58840 44518 46801 44130 54074 55480 5748.7

Percent reduction 0.0 23.6 20.4 25.0 8.1 5.7 2.3

Yidd = aX1°t X,°2X353e59P (i =1...6)

The amount of yield gap due to non-optimum rate of fertilizer application can be
cdculated for each famer household base on the amount of fertilizer application,
which was applied by individud maize grower, holding the other varigbles congtant
and the coefficients of regresson modd.

The yield gap due to non-optimum rate of fertilizer gpplication for the whole area
was cdculated between the lowest inputs used and the highest inputs used. For
example, with a fam, farmer used lowest inputs in the data set: nitrogen was 37.3 kg
per hectare, phosphorous was 33.3 kg per hectare and potassum was 24.3 kg per
hectare and without any condraints involved in growing season, the maize yied could
obtain about 5380.3 kg per hectare. Similarity conditions, if farmer uses with highest
inputs use: nitrogen was 149.1 kg per hectare, phosphorous was 95.0 kg per hectare
and potassum was 97.2 kg per hectare, the maize yield could obtain 6423.8 kg per
hectare. Accounting for the yield gap occurs between lowest and highest inputs used
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a the maize fidd without any yieding congraint. The yield gap was 1043.6 kg per
hectare, which equas to 16.2 percent of yield was increased thank to add more
fertilizers as compare with lowest inputs used. Of which nitrogen contributed about
112 percent and contribution of potassum was 4.8 percent of yield incresses.
Moreover, the yidd gap due to shortage of fertilizer used in the individud farmer
households could be cdculated base on the coefficient of regresson mode and
individud input level smilar the above procedure.

For the other yidding condrants the yield gap was computed base on the
comparison of the average yidd obtained (Table 23) and the yidd at the farm having
condraint involved. If famer used old varieties, the yield only obtained about 4451.8
kg per hectare and the average percent of maize yiedd gap due to old varieties was
23.6 percent of totad yield as compare with the farms that used the hybrid varieties.
The effect of low soil fetility that made average yield reduction was about 20.4
percent of total yield as compare with the good soil farm and the rest of yield could
obtain 4680.1 kg per hectare. The highest of yield loss under soil erosion stress was
25.0 percent compare with the unaffected farms, and the rest of yied could obtan
about 4413.0 kg per hectare. Under pest and diseases attack that made yield loss about
8.1 percent, weed was 5.7 percent and lack of techniques was 2.3 percent of total
maize yidd reduction and the maize yidd for each could obtain about 5407.4 kg per
hectare, 5548.0 kg per hectare and 5748.7 kg per hectare, respectively.

In short, evauation of the yied loss due to yidding condraints, modd indicated
that the order of yield condraints were soil eroson was 25.0 percent and follow by
old varieties was 23.6 percent, low soil fertility was 20.4 percent, shortage of fertilizer
use varied from O - 16.2 percent, and pest and disease was 8.1 percent. Weed problem
and famers lack of techniques reduced the maize yield about 5.7 percent and 2.3
percent, respectivey. Thus, the estimated results from quantitative assessment on the
yield loss because of yidding condraints seem suiteble with the results of farmer
prioritization the yidding congraints to maize productivity in PRA workshop.
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The yield loss due to drought could not be estimated in the regresson mode that
consgdered as a limitation of this sudy, because when drought occurs, it often affect
the growth rate of maize in the whole area. So in order to evauate the effect of
drought, the time series data need to be collected. In that case, modd will point out
the effect of drought to maze yiedd. However, in PRA workshop, information of
famers have confirmed that the yied loss due to drought ranged from 25 to 40
percent of totd yied as compare with the year having the good rain condition. The
levd of yield loss depends on the degree of drought stress and the growth stage of
maize; the heavy yield loss would be happened if drought occurred within flowering
stage.



