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Abstract

Highland agriculture had problem on soil erosion which resulted in soil fertility
declination including reduction of crop yield and crop quality. Furthermore at present , there
was the climate variability particularly global warning caused by emission of green house gas
which affected agriculture too. Nevertheless the agricultural sector also released green house
gas with the total amount of 14.72% which was the second ranking form the top by energy
sector (Office of Natural Resources and Environmental Policy and Planning., 2021). Carbon
storage in the soil is one of the methods to reduce the effect of climate change and at the
sometime this method can income soil fertility too. Further it was found that the
accumulation of heavy metal in highland soil were over the standard value. In 2022 fiscal year,
the research and data collection were conducted in order solve them problems. For the study
of soil before and after the application of soil fertility reclaimations technology in the
cultivated plots on the highland areas, the studied areas were 1) the paddy files under \terrace
which was previously the upland rice field and 2) cassava fields on sandy soil plus gravels . It
was found that in the paddy field under terrace, the application of fertilizer according to soil
analysis data in combination with legume as the manuring crop and azolla resulted in the
highest rice yield (314 — 517 kg/rai) followed by the application by fertilizer according to soil
analysis data in combination with legume manuring crop which produced rice yield of 309 -
448 ke/rai. Those two methods did not differ significantly from the application of fertilizer
according to soil analysis data which produced rice yield of 310 - 454 kg/rai. while the control
plot grave the lowest rice yield (280 — 431 kg/rai). Regarding to the soil properties at the end
of the second year, it was found that there were no significant difference of soil pH among
the 4 methods of soil monument and the soil were moderately acidic with pH within the
range of 5.7 — 6.1. In the case of soil organic matter the fertilizer application according to soil
analysis data in combination with legume or legume plus azolla could income soil organic
content and CEC while available P content was reduced and not so much change on K, Ca
and Mg contents.

In the case of cassava plots, it was found that after planting cassava for 1 month and
planting peanut, jack bean, cow pea and mung bean in the furrow, the legumeinous crops
could growth well without disturbing the growth of cassava plants. Furthermore the cassava
plants in the plots with legumes gave the better yield than those in the plot with cassava as
the single crop. The cassava in combination with jack bean gave the highest yield (3,395 kg/rai.)
followed by cassava in combination with peanut (3,135 kg/rai.) cassava in combination with
cow pea (2,945 kg/rai.) cassava in combination with mung bean (2,839 kg/rai.) and single crop
of cassava (2,432 kg/rai.). Regarding to the changes on the soil properties, it was found that
at the end of the second year, the soil from the all plots with legumes cultivation had higher

contents of organic matter phosphorus and potassium compound with those at end of the



first year while the soil analysis data of the third year did not differ form those in the second
year.

In the case of carbon storage in the soils under 4 difference cropping system on the
highland it was found that in the upland rice cultivation system the carbon storage in the soil
from 5 highland areas were within the range of 3.71 — 7.4 ton/rai with the detail of carbon
storage (ton/rai) in each area as following , Mae Ma Law, 3.71-4.04 ton/rai. Mae Song 6.01-7.14
ton/rai., Pang Hin Fon 6.38 — 7.31 ton/rai., Pa Tak 6.66-6.76 ton/rai., and Bo Kluea 6.05 - 7.56
ton/rai.

In cone cultivation area, it was found that the carbon storage in Mae Ja Rim and Pang
Hin Fon areas were within the range of 3.78-5.53 ton/rai. while that at Mae Ma Law storaged
carbon only 0.71 ton/rai.

In coffee growing areas it was found that without shading, the soil could storage carbon
3.20-7.61 ton/rai. while that under shading carbon storage was 7.71-9.21 ton/rai. The soil form
the coffee plot at Mae Sa Long centre had the lowest carbon storage only 4.86 ton/rai.

Regarding to vegetable cultivation areas, it was found that under organic cultivating
system, the soil could storage carbon 4.66-6.73 ton/rai. while that under GAP system, carbon
storage was 5.62 ton/rai. and those under farmer system, the soils could storage carbon 4.73
- 5.68 ton/rai. The variation of carbon storage in the soil from the farmers, fields depended
on various farmers such as soil properties both chemical and physical properties, soil and
fertilizer management including soil moistures.

In the case of the study on the accumulation of heavy metal in the soil form vegetable
and small fruits cage cultivated areas and the rich evaluation for As and Cd absorption,48 the
soil and plant samples from Mae Hae, Pang Aung and Pang Hin Fon area, were collected and
17 kinds of case crops were planted. It was found that the contamination of As and Cd were
mostly found in foots and stems but the level of contamination were below the standard
values. However in the roots of strawberry celery kale Chinese Cabbage and cabbage the level
of As and Cd contamination were over the standard. The level of As in the plant samples got
along with content of the soil. The rich assessment for As absorption was tested in 4 vegetable
crops as follows ,cabbage Chinese Cabbage baby pak choi and parsley grown at Mae Hae . It
was found that there were As contamination in roots and stems of bog choy, baby pak choi,
and cilantro but the level of contamination wrer below the standard value of Ministry of
Public Health (2 mg/ke). In the case of cabbage, there was As contamination in the roots but
tha level was not over the standard value. The As content in the plant samples got along
with As content in soil. At Pang Hin Fon area, it was found that in the plot where the soil
contain As < 59 mg/kg there was As contamination in the roots and stems of bog choy, baby
pak choi cilantro and cabbage, but it the levels of contamination were not over the standard
values. However plot which the As content or the soil was 84.1 mg/kg, the As content in the

cabbage roots was over the standard values parsley roots tended to level high values As
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but the values was still below the standard. Nevertheless the information indicated that we

showed be aware of the problem As contamination.





