Chapter IV Study Siteand Agricultural Production

This chapter was divided into two sections. The firgt section aimed to describe the
Characteridics of dudy dgte including topography, climatic  condition, soil
characteristics and sociad economic conditions. The second section analysed cropping

systems and farmer practice in some main cropsin the study ste.

4.1 Study sSites

4.1.1 Physical characteristics

Son La is a mountainous province far from Hanoi about 350 km from the
Northwest (figure 1), the devation range from 500 to 900 meters above the sea leve
(md). It border with Lao Ca province in the North, Yen Ba and Phu Tho in the
Eagtern, Hoa Binh in the Southeast, and Thanh Hoa province, La Chau province in
the West and Laos country in the South.

Topography: The adulating topography and cdcium Rock Mountan chans,
which divided its teritory into different pats The high pats with eevation ranges
from 700 to 900 meters (md), which mainly are Rock Mountain and forest area. The
middle parts having eevation ranges from 400 to 700 meters (md), which condst of
soil hills The low parts having devation less than 400 meters (md), which conss of
lower soil hills and narrow valeys.

Climatic condition: Son La is dominated by monsoon climatic condition. There
are four seasons, spring season from February to April, summer season from May to
Augus, autumn season from September to October and the winter season from
November to January. The temperature ranges from 10-17°C; the lowest temperature
usudly occurs in January and February, paticularly that strongly effect to crops
because of the low temperature is a factor to shorten the length of growing season.
The datidics of ranfdl, temperaure and other dements are showed in figure 3 and
gppendix Table 1.
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The annud ranfal in this region was quite high and erdic, totd annudly ranfdl
ranges from 1400 millimetres to 2000 millimetres and fluctuation year to years.

Because of variaion of topogrgphy, the amount of rainfdl varied from location to

location within province.
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Figure 3 Climétic characterigticsin Son La province
Source: Metrological state, 2002.

To asess the effect of rainfdl to agriculture we congder not only the tota of
ranfdl but dso the ranfdl digribution within parts of province. The daa in figure 3
showed that the rainy season staring from April to August with 70-80 percent total of
ranfdl. Dry season from the September to March of the next year, amount of rainfal
was very smdl about 20-30 percent of totd rainfal. The shortage of water in dry
season has drongly affected agricultura  performances so that dl of agriculturad
activities in the rainfed area of Son La province moslly concentrated in the rainy

season from April to August amudly.

Soil characteristics: Complexity of topography and different materid rocks has
formed into different soil types in Son La province. There are four mgor soil groups
namdy by FAO-UNESCO are Cdcic Luvisols (LVK), Luvic Cdcisols (CLI), Rhodic
Ferdsols (FRr) and Xanthic Ferdsols (FRX) which ae didributed in different
locations of Son La province.
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Cdcic Lwisdls was formed in the cdcdum rock materid, which mosly
concentrated in the valeys and flatland area. The characteristics of this soil type are
the top soil layer have black color, high porosty, pH kq is @out 6.2, rich in organic
matter 3.8 percent, total nitrogen is about 0.17 percent, phosphorous is 0.1 percent,
potassum is about 0.92 percent, and Cation exchange capacity is 17.2. In generd, this
is a good soil type and high suitable for agricultural production. However, the area of
this soil types in Son La occupies with smal area about less than 810 percent of total

areaof Son Laprovince.

Table 2 Soil characterigtics of some mgor soil groupsin Son La province

ltems Cdcic Lwvic Rhodic Xanthic
Luvisols Cdcasols Ferrdsols Ferrdsols

PH kcl 6.2 7.6 4.6 4.1
OM % 3.8 1.83 1.29 1.54
N % 0.17 0.16 0.10 0.13
P.Os % 0.1 0.13 0.42 0.15
K20 % 0.92 0.41 0.07 0.64
CEC me/100 17.2 30.5 12.0 134
Ca™ me/100g 10.4 27.2 2.75 1.00
Mg me/100g 4.2 0.6 1.8 1.52
Avallable P,Os mg/100g NA NA NA 2.12
Avallable K20 mg/100g NA NA Na 4.60
Base saturation'V % 88.0 89.0 43.0 36.0
Soil texture (%)

> 0.05mm 50 25 20.6 20.2
0.05-0.002 mm 38 30 25.8 17.6
<0.002 mm 12 45 57.7 62.6

Source: Moi et al., 1997.

Lwic Cdcsols was formed in the valeys of cdcium Rock Mountans. The
characterigtics of this soil types are the topsoil layer have brow color, medium to high
porosity, pH ko 7.6, organic matter is about 1.83 percent, total nitrogen is about 0.16
percent phosphorous is 0.13 percent, potassum is about 0.41 percent, and cation
exchange capecity is quite high is 30.5. Like Cdcic Luvisols, this soil type is dso
auitable for agriculturd production and the area of this soil types occupies about 10
12 percent of tota land area.

Rhodic Ferdsols and Xanthic Feradsols are two maor groups, which occupy
with largest area about 70-80 percent of totd land area and mainly concentrated in the
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midland and steepland area. The topsoil layer has brow-red and brow-yelow color,
s0il porogty ranges from low to medium, low pH o rages 4.1-4.6, organic matter
content quite low 1.29-1.54 percent, total nitrogen is about 0.1-0.13 percent,
phosphorus is about 0.15-0.42 percent and low Cation Exchange Capacity is about 12-
134. Thee soil types are suffering from soil erosion, some areas have become the
s0il have problems for agricultura production such as acid soil, degraded soil.

4.1.2 Social and economic characteristics

Moc Chau and Ma Son ae two agriculturd mountainous didtricts were
sdected for study with total land area 202,513.0 ha and 141,026.0 ha, occupied
14.4percent and 10.03 percent of Son La province (Statistic book 2000). Land was
divided into forestland, agriculturd land, unused land and other lands. Population
condgts of 10 ethnic minorities in which Thai, Kinh and Tay, Muong are big groups.
More than 90 percent of peoples live in agriculturd production, of which Moc Chau
occupied 97 percent and Mai Son occupied about 98 percent (Table 3).

The infrastructure systems in these aress is extremely poor, road system, hedth
care sarvice, education system and eectricity network are inadequate, information and
market accesshility are difficulty that hes affected the life quality of local peoples,
especidly, the quaity life of minority people groupsin the highland area.

Agriculturd  production was affected by physcd characterigics (both low
temperature and dopping land) and socid circumstances which in turn to low crop
productivity. Per capita average of food product was 290-310 kg per year (Table 3) so
that the lack of food and povety ae ill problems in minority groups due to
limitation in land cultivation, traditionad cultivation techniques and poor crop year to

year.
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Table 3 Land distribution and socid-economic Stuation in Moc Chau and Ma Son

Items Unit Moc Chau digtrict Ma Son didtrict
A. Land digtribution Amount % Amount %
Total of land area ha 202,513.0 100.0 141,026.0 100.0
Agricultura land ha 32,5322 160 29,3237 20.7
Forest land ha 38,8670 191 26,8975 190
Unused land 126,228.1 623 838143 594
Other land* ha 1,48495 073 9904 0.70
B. Social aspects
Population person 131,400.0 100.0 90,780.0  100.0
Numbers of household 239750 - 22,6950 -
Agricultura populetion person 127,458.0 97.0 88,965.0 98.0
Agriculturd labor person 55,600 423 53379.0 588
Non agricultura population person 3,942.0 3.0 1,815.0 2.0
Made person 67,0140 51.0 48,113.0 530
Femde person 64,386.0 49.0 42,667.0 47.0
Minority
Kinh % 10.0 - 30.0 -
Tha % 60.0 - 50.0 -
Tay & Nung % 15.0 - 10.0 -
Muong 10.0 - 5.0 -
Dao, H.mong, Man,and others % 5.0 - 5.0 -
C. Economic
Average income per capita 000vnd 1.200.0 - 1.500.0 -
Food amount per capita kg 290 - 310 -

Source: Moc Chau and Mai Son statistical division, 2002, Other lands: land used for
community purposes

Land alocation policy was launched in 1993 by Government with long-term land
ue right was given to famer households This was an important change in
governmenta  development policy to motivate in agricultur  production. Particularly,
there were many new varieties, such as hybrid rice, hybrid maize, sugarcane, coffee,
mulberry, tea and fruit trees such as litchi, logan, plum and apricot, which were
introduced to farmers and applied in production.

4.2 Agricultural production

Agriculturd  production in two didricts was divided into two ecosystems
conssted of lowland and upland area. The lowland area were mainly used for paddy
rice cultivation, the average rice yidd obtaned from 3.7 to 4.3 tons per hectare in
Moc Chau and Ma Son, respectively. Most of crops were produced in the upland
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aea, in which maize, cassava and sugarcane are mgor crops. The maize yidd
obtained from 3.05 tons per hectare to 3.24 tons per hectare, the cassava yidd
obtained from 13.6 to 15.4 tons per hectare and sugarcane yield from 31.0 to 33.4 tons
per hectare. Upland rice was cultivated in the steepland, the average yield obtained
1.65 to 1.83 tons per hectare, respectively. Green bean and soybean occupied with
amal area, which was cultivated either mixed or intercropped with maize or cassava
The average yidld of soybean and green bean obtained roundly 2.0 tons per hectare.
The resx of upland area have been used for industrid crops, such as coffee and
mulberry and fruit trees, such as plum, Logan, litchi and apricot. The tota product of
each crop aso presented in Table 4.

Table 4 Productivity and area of main cropsin Moc Chau and Mai Son digtricts

Moc chau Mai son
Crops Area Yidd T.Product Area Yidd  T.Product
(ha) tongha  tongha (ha) tongha tongha

L.land rice 1,600.4 3.7 59215 1,620.7 4.35 7,050.0
Upland rice 762.70 1.6 1,258.45  470.00 1.83 860.10
Maze 10,863.0 3.2 35,196.1 8,654.50 3.05  26,396.2
Cassava 6,250.0 13.6 85,000.0 4,816.00 1540 7,4166.4
Soybean 2,300.0 21 48300 1,700.0 2.40 4,080.0
Green Bean 840.1 20 17054 475.20 1.76 836.35
Sugarcane 1,346.0 334 44,956.4 7,650.40 31.00 237,162.4
Coffee 14.5 - - 27.50 - -
Mulberry 11.6 - - 12.60 - -
Fruit trees 1,243.6 11.2 14,0029 668.70 13.2 8,826.8

Source: Moc Chau and Mai Son Agricultural Department, 2002
4.2.1 Land usein villages

Table 5 showed that upland area is a mgor part of surveyed villages, which was
divided into three land types, which congsts of stegpland, midland and flatland areg,
in which largest area is the midland area, occupies more than 50 percent of the upland
with dope ranging from 15° to 25°. The flatland area, with Sope less than 10°, are low
hills and narrow valeys, which occupies from 5 to 12 percent of upland within
surveyed villages. The steepland area occupies 20 to 30 percent of upland area with



34

dope higher than 25°, where dominated by forest trees and regenerating forest is
managed by community.

Table 5. Land digtribution in four villages

I[tems Unit Ang Ban Hoa Cai Noi Chieng Ban
Amount 9% Amount 095 Amount 095 Amount 94
Total area (ha) ha 2,765.2 100.0 1,430.0 100.0 9,338.2 100.0 3,424.0 100.C
Topographg/
Slope >25 ha 868.0 313 3154 22.02959.0 31.6 6995 204
Slope 10-25° ha 1,452.7 525 942.6 65.95,043.7 54.0 2,282.4 66.6
Slope <10° ha 4445 161 1359 95 1306.1 14.0 4429 124
Land use
1. Forest areas ha 7355 265 3100 21.62959.0 316 699.5 204
2 Agriculturd land  ha  1,086.5 39.3 620.0 43.34,468.7 47.8 1,624.0 474
Low landrice ha 9456 34 674 47 1555 19 1379 45
Upland crops ha 8069 29.1 465.0 325 41532 44.4 1,346.0 39.3
Fruit trees ha 1850 37 875 61 1600 1.7 1410 41
3. Other lands ha 6476 234 3200 2231,093.2 117 8875 259
4. Unused land ha 2956 10.6 180.0 125 8173 87 2130 6.2

Source: Survey 2002.

The forestland area has reduced rapidly because of deforestation to devote for
agricultural land. Before 1970, the forestland area occupied from 50 to 60 percent of
totd land area in these villages. However, & this time, the exiding area of forest
covered only from 21.6 to 30.0 percent of the total land area in villages (Table 5). All
of forest area is secondary forest with low capacity and poor qudity, of which
bamboo forest occupied about 60.0 percent of forest trees.

Accounting for digtribution of land use, Table 5, Figure 4,5,6,7 showed that land
area used, as compare with total land area, for agriculturd production has 39.3 percent
in Ang village, 43.3 percent in Ban Hoa village, 47.4 percent in Chieng Ban and 48
percent in Co Noi village. Of which, land use for wetland rice occupied less than 5
percent of tota area, which located near streams network or where could assess to

water resources. The field crops conssted of upland rice, maize, cassava, sugarcane,
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soybean etc, which were cultivated in the upland area that occupies from 29.1 percent
in Ang village, 325 percent in Ban Hoa, 39.3 percent in Chieng Ban and 44.47
percent of tota land areain Coi Noi village.

Land use for fruit trees in villages occupied with smal ares, it was about 3.7
percent in Ang, 6.1 percent in Ban Hoa, 1.7 percent in Co Noi and 4.1 percent in
Chieng Ban village. These lads mainly beong to home garden and pat of land is
unsuitable for agriculturd production.

The other lands consst of land use for community purposes, such as schools,
hedlth care dation, road systems, lakes and streams networks etc which occupy about
234 percent in Ang, 22.38 percent in Ban Hoa, 11.7 percent in Co Noi and 25.9
percent in Chieng Ban village as compare with total land area of each village.

Unused land varies from 6.2 percent in Chieng Ban to 12.5 percent in Ban Hoa,
which mainly are hills and forest area was cut down. These land areas beong to
management of community for future development.
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Figure4. Land usein Ang village Figure 5. Land usein Ban Hoavillage
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Figure 6. Land usein Co Noi village

Figure 7. Land usein Chieng Ban village

To focus on land use in household, the data (Table 6) showed that average farm
Sze was about 0.8 to 1.3 haffamily, it was divided into many smal plots (7-10 plots).
Making comparison of land use among crops (Table 6) showed that the ratio of land
used for maize was highest in al survey villages, it varied from 0.3 to 0.5 ha per

household and maize is conddered as a mgor crop in the upland area. Cassava and

sugarcane are seemed as the second crops except for the Ang village have no

sugarcane, the average area per household from 0.11 to 0.25 ha and 0.06 to 0.27 ha,

respectively. The other crops, such as soybean, green been were cultivated with small
area and mainly provided to home consumption and surplus for local market.
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Table 6 Land use of household in villages

Items Ang Ban Hoa Coi Noi Chieng Ban
Unt Amount SD Amout SD Amount SD Amount SD
Total area ha 087 024 094 03 137 055 097 036
No. of plot plots 973 375 887 401 776 375 863 39
Land use:
Low land rice ha 011 0.09 009 004 013 0.07 0.08 0.06
Upland rice ha 004 006 005 005 006 0.08 0.06 0.09
Maze ha 037 020 026 023 053 035 034 031
Cassava ha 014 015 025 022 018 014 011 0.16
Soybean ha 006 007 003 005 004 008 010 011
Green Bean ha 002 003 002 003 0.00 0.0 003 004
Sugarcane ha 000 000 006 007 027 028 011 0.09
Fruit trees ha 012 005 018 012 015 013 012 0.06

Source: Survey, 2002

Land used for fruit trees, such as logan, litchi, plum and apricot etc mosly
planted in home garden or on the land aess that unsuitable for agricultura
production, the average land sze for fruit tree production varies from 0.12 to 0.18
halfamily (Table 6)

4.2.2 Cropping systems

Complexity of topogrgphy, cdlimate condition and traditiond cultivation has
impacted on the exiding cropping sysems. The exigsing cropping systems ae very
ample with popularity of monoculture in the upland aea The dominant cropping

systems in the area are described as follow (figure 8)
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Figure 8: Cropping systemsin the rainfed area
Source: Group discussion, 2002.

1. Slash and burn practicess The main crops ae upland rice and locd maize
vaieties, these crops were cultivated with smdl plots in the steepland arear The

growing season was from April to July or Augudt.

2. Fedd crops in the upland area: The crops conssted of maze cassava,
sugarcane, soybean, and green bean etc in ether monoculture or mix crop or
intercropping practices. Monoculture was mgor field practices and gpplied for maize
cassava and sugarcane cultivation. Two later practices were not commonly used in
this area, there were few farmer households intercropped maize with legumes crops
such as green been and soybean (Appendix Table 6).

3. Lowland rice commonly in the rainfed area, the paddy rice was planted only
one crop per year. The growing season is from April or May to September, the old
rice varieties have replaced by usng the high yidding varieties, such as CR 203,
Kang Dan, San Uu etc. Some areas having available water resources, farmers could
grow two rice per year are spring rice from February to June and summer rice from
June to October.
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4.2.3 Farmer practices on some main crops

Lowland rice was cultivated dong stream networks or where having available
water resources. The results of survey (Table 7, Table 8) showed that in the lowland,
the high yidding varieties were used, such as CR 203, Khang Dan, and San Uu etc.
Land preparation was done before transplanting by cattle powers. The average input
use for rice condsted of farmyard manure (FYM) from 2.9 to 4.7 tons per hectare,
nitrogen from 74.9 to 106.9 kg per hectare, phosphorous from 46.8 to 63.4 kg per
hectare and potassum from 48.3 to 82.8 kg per hectare. Weeding was conducted from
1-2 times; the firgt time was conducted after transplanting 15 days and the second
time after 45-50 days of transplanting. Pest control was conducted from 23 times, it
depends on the dengity and frequency of insects gppears on the field. Consequently,
the average rice yield returned from 3.7 to 4.8 tons per hectare.

Upland rice was cultivated with smdl area in the eepland area. Traditiond
agriculture, dash and burn, was applied in upland rice cultivation. Upland rice grown
with loca varieties, without inputs used and often affected by environmental stress so
that the yield obtained very low from 1.5 to 1.7 tons per hectare.

Cassava and sugarcane are consdered as the second upland crops. Cassava
varieties condsted of Xanh Vinh Phu and KM 94 etc were commonly used by farmers
in this area In surveyed villages, cassava was mostly cultivated in the stegpland and
midland area where having poor soil fertility. Land preparation mostly done by hoe
and manpower, catle power could not use in this area because of high dope. The
input used for cassava was quite low, average nitrogen application ranged from 27.9
to 54.8 kg per hectare, phosphorous ranged from 22.7 to 35.0 kg per hectare. The
potassum and FYM did not use for cassava in production. Weeding was conducted
for cassava one time per crop before leaves closng (Table 7, Table 8). The low input
use and environmenta dresses, such as drought and soil eroson have often affected,
which were mgor causes of the low soil fertility and low productivity after severd
cultivated years s0 tha the yield of cassava obtained was quite low as compare with

other regions, it varied from 15.2 to 17.6 tons per hectare.
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Sugarcane was planted mainly in the midland area. Mogt of the farmer produces
sugarcane under contraction with Son La and Hoa Binh sugar factories. The common
variety was used is ROC and input use for sugarcane conssted of FYM, nitrogen,
phosphorous and potassum that were supported by sugar companies. Average input
goplied for sugarcane: FYM from 3.2 to 5.2 tons per hectare; nitrogen from 131.1 to
167.9 kg per hectare, and phosphorus from 23.5 to 51.9 kg per hectare, potassum
from 80.2 to 117.3 kg per hectare within surveyed villages. The weed and pest control
time were conducted from 1.0 to 2.0 times per crop in growing season. Consequently,
the average sugarcane yield obtained from 34.0 to 42.0 tons per hectare (Table 7,

Teble 8).

Table 7 Farmer’ s practice in some food crops production

Soybean

SD Amount

SD  Amount

SD

Items Unit | landrice Uplandrice Cassava
Amount SD Amount SD Amount
Ang village
Locd vaiety N - Y - Y
Modern variety Y - N - N
Plowing tmes 15 050 10 0C 10
Harrowing tmes 14 051 10 0C 10
Sowing N - Y - Y
Trangplanting Y - N - N
FYM t/ha 43 131 00 00 00
N kgha 886 408 00 0.0 425
P>Os kgha 634 546 00 0C 227
K20 kgha 80.2 41.8 0.0 0. 0.00
Weeding tmes 17 04 10 00 152
Pest control tmes 22 10 00 0C 00
Crop yidd t/ha 37 05 16 05 168
Ban Hoa village
Locd variety Y - Y - Y
Modern variety Y - N - N
Plowing tmes 19 05 10 00 10
Harrowing tmes 21 05 10 0C 10
Sowing N - Y - Y
Trangplanting Y - N - N
FYM t/ha 29 251 00 0C 00
N kgha 749 329 00 00 279
P>0Os kgha 46.8 695 00 0.0 572
K20 kgha 483 320 00 0C 00
Weeding tmes 200 00 10 0.0 1.08
Pest control tmes 21 040 00 0C 00
Crop yied t/ha 45 08 15 04 151

Co Noi _Village

154.4 26.1

0C 172
40.8 114

N

Y
13
12
Y

N
0.00
47.8
25.2
0.00
141
1.70
18

14
1.7

0.0
57.1
42.5

0.0

2.3

19
2.03

05
05

0.

225
224

0.C
0.7
0.9
0.7

0.5
04

0.0

11.9
185

0.C
0.6
0.8
0.3



Locd variety

Modern variety

Powing times
Harrowing times
Sowing

Trangplanting

FYM t/ha
N kg/ha
P2Os kg/ha
K20 kg/ha
Weeding times
Pest control times
Crop yield t/ha

Y
Y
21
1.6
N
Y
4.7

0.4
04

2.7

106.9 31.2
61.8 23.2
744 231

2.03
2.23

0.7
0.6

46 0.5

41

Y
N
1.0
1.0
Y
N
0.0
0.0
0.0
0.0
1.0
0.0
1.7

0.C
0.C

0.0
0.C
0.C
0.C
0.C
0.C
0.4

Y

N
1.0
10
Y

N
0.0
34.4
35.0
0.00
1.09
0.00
17.6

0.C
0.C

0.C
35.7
24.6

0.C
0.5t

0.C

3.1

N

Y

13
1.0

Y

N

52
167.9
112.7
117.3
2.27
245
42.7

0.5
0.C

14
24.9
16.8
30.1

0.5

0.6
11.2

Y

N
1.0
16
Y

N
0.0
70.8
34.7
0.0
2.2
24
2.25

0.0
04

0.C
28.2
15.2

0.C
0.52
0.71

0.4

Source: survey, 2002. Note Y= yes, N= no

Soybean was cultivated in smdl plots or mixed with other crops in the midland
area. Soybean product mostly used in home consumption and provided to the locd
market. The common varieties were used, such as DT 84, AK 06, TN2 and Hoabinh
variety. The input use for soybean consisted of nitrogen from 47.8 to 70.8 kg per

hectare, phosphorous from 25.2 to 42.5 kg per hectare. The FYM and potassum were
not be used for soybean due to lack of FYM and traditiona cultivation techniques.
The weed and pest control were conducted from 1.0 to 2.0 times in the growing

season. The average soybean yield obtained from 1.8 to 2.0 tons per hectare (Table 7,

Table 8).
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Table 8. Farmer’ s practice in some food crops production

Items Unit L.landrice Uplandrice Cassava  Sugacane  Soybean
Amount SD Amount SD Amount SD Amount SD Amount SD

Chieng Ban
Locd vaiety Y - Y - Y - Y - Y
Modern variety Y - N - N - N - N
Powing tmes 18 04 10 00 1. 00 10 00 1.7 04
Harrowing tmes 14 05 10 00 10 00 10 10 16 05
Sowing N < Y - X - Y - Y -
Trangplanting Y - N - N - N - N -
FYM tha 435 21 00 00 000 000 32 20 14 09
N kgha 859 30.6 00 0.0 548 39.3 1310 26.8 57.7 36.2
P,O kgha 619 249 00 00 316 280 89.1 11.7 30.2 283
K20 kgha 828 395 00 00 0.00 00 802 475 00 00
Weeding tmes 173 04 10 00 112 04 16 051 22 0.7
Pest control times 223 07 00 00 000 00 13050 18 0.9
Crop yidd t/ha 48 12 15 03 148 27 348 115 22 05

Source: survey, 2002. Note Y= yes, N= no

In generd, government policy in land dlocation was launched in 1993, which had
opened the new opportunities for agriculturd development. Together with other
provinces, agricultural production in Son La province has been motivated. Especidly,
in importing the new varieties in production tha made the crop yied increased
remarkably. Moreover, the shifting of some cropping patterns such as sugarcane,
cassava and maze from sdf-auffidency to semi-commercia production type was
consdered as an important change in agricultural production. However, traditiona
cultivation techniques and low inputs use tha were mgor causes of low crop
productivity in the rainfed area Therefore, to increase the value of agriculturd sector,
decison makers should focus on the some important crops such as maize, sugarcane,
coffee etc suitable with the reative advantages of the province, in which new varigties
and technology transfer are conddered as key components to encourage and drive
agriculturd activities towards the trend of market economy.



