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Abstract

The study of soil carbon sequestration and the methods for increase of soil carbon
sequestration under highland cropping system were conducted in under to find out about the
status and the potential of the soil in each cropping system to storage C including the
guidelines for soil management to increase soil carbon sequestration and soil fertility and to
reduce the effect of global warming. The study of vegetables particularly fruit crops and tuber
crops which were the risky vegetable groups for As and Cd absorption if they were grouped in
heavy metal contaminated highland soils were also included to enable the farmers to use the
area for crop cultivation efficiently and to produce good quality crops yield and safe crop
product for the consumers. There were 7 highland cropping systems for investigation of soil
carbon sequestration in the soils as follows: 1) rice cropping system 2) maize cropping system
3) vegetable cropping system 4) fruit crop system 5) coffee cropping system 6) agroforestry
system and backyard garden and 7) cassava cropping system. For the rice cropping system,
there were 2 types, paddy rice under the terrace and upland rice. The paddy rice under the
terrace was divided into 3 types. The first type was the original paddy rice cultivation of the
farmers which ad the average soil carbon sequestration in the soil at the depth of 0-15 cm
and 15-30 cm about 2.45 ton/rai and 1.44 ton/rai respectively. The second type was the
paddy rice cultivation with fertilizer management in combination with legume after rice. Soil
carbon sequestration at the depth of 0-15 cm and 15-30 cm for the second type of rice
cropping system were 2.96 ton/rai and 2.25 ton/rai respectively. The third system was the
paddy rice with fertilizer management in combination with legume after rice and azolia which
had the average soil carbon sequestration at the depth of 0-15 cm and 15-30 cm about 2.54
ton/rai and 2.00 ton/rai respectively. Regarding to upland rice cropping system with 3-5 years
rotation cycle, the average soil carbon sequestration at the depth of 0-15 cm and 15-30 cm
were 5.23 ton/rai and 7.88 ton/rai. For the maize cropping system, there were 2 types 1)
original maize cropping system, of the farmer and 2) maize-cowpea and maize-rice bean relay
cropping system. The average soil carbon sequestration at the depth of 0-15 cm and 15-30
cm is about 3.45 ton/rai and 2.22 ton/rai respectively for the original maize cropping system
while those for the maize-cowpea and maize- rice bean relay system were 3.65 and 4.47
ton/rai of the depth of 0-15 cm and 3.41 and 3.47 ton/rai at the depth of 15-30 cm
respectively. Regarding to vegetable cropping system, there were three types as follows;1)
original vegetable cultivation system on the farmer system. The vegetable growing system is
divided into (1) farmers' traditional vegetable cultivation, divided into plots of cabbage,
Chinese cabbage, eggplant, cucumber, and green beans. The soil carbon sequestration at
depths of 0-15 cm and 15-30 cm has an average value of 5.46 tons/rai and 4.86 tons/rai (2)
GAP vegetable growing systems in greenhouses and outside greenhouses. Soil carbon

sequestration at a depth of 0-15 cm had an average value of 3.91 tons/rai and 3.03 tons/rai,



respectively. At a depth of 15-30 cm, the average value was 3.27 tons/rai and 2.81 tons/rai,
respectively (3) Organic vegetables in the greenhouse and outside the greenhouse, the soil
carbon sequestration at a depth of 0-15 cm has an average value of 5.65 and 4.60 tons/rai,
respectively. A depth of 15-30 cm is equal to 4.61 tons/rai and 4.30 tons/rai, respectively. 4)
The monoculture fruit tree system includes Avocados had soil carbon sequestration at depths
of 0-15 cm and 15-30 cm with an average of 7.07 tons/rai and 5.42 tons/rai. Single fruit tree
plots: Mango had soil carbon sequestration at depths of 0-15 cm. and 15-30 cm had an
average of 5.88 tons/rai and 4.25 tons/rai. A single fruit tree plot: Custard apple had a soil
carbon sequestration at a depth of 0-15 cm and 15-30 cm with an average of 6.96 tons/rai
and 5.42 tons/rai, mixed fruit tree system, including growing mango with avocado, growing
mango with longan. There is an average soil carbon sequestration at depths of 0-15 cm and
15-30 cm equal to 4.87 tons/rai and 3.85 tons/rai. 5) Coffee growing systems are divided into
(1) outdoor systems, growing coffee with ages 8-11 year, soil carbon sequestration at depths
of 0-15 cm and 15-30 cm has an average value of 8.52 tons/rai and 5.81 tons/rai (2) Shade
system, divided into coffee growing soil that is more than 20 years old, has soil carbon
sequestration at depths of 0-15 cm and 15-30 cm had an average of 7.45 tons/rai and 6.25
tons/rai. Coffee growing soils 9-11 years old had carbon in the soil at depths of 0-15 cm and
15-30 cm. The average values were 8.48 tons/rai and 7.35 tons/rai, and coffee growing soil 3-
7 years old had soil carbon sequestration at depths of 0-15 cm and 15-30 cm with average
values of 5.97 tons/rai and 5.20 tons/rai (3) Organic system: Coffee growing soil 7-9 years old
has carbon in the soil at depths of 0-15 cm and 15-30 cm with an average of 8.08 tons/rai and
6.40 tons/rai. 6)Agroforestry system and back garden the agroforestry area has mainly fruit
trees. The soil carbon sequestration in the soil at depths of 0-15 cm and 15-30 cm has an
average of 4.93 and 3.73 tons/rai. Agroforestry has rubber as the main source. The soil carbon
sequestration at depths of 0-15 cm and 15-30 cm had an average of 6.28 and 4.12 tons/rai in
the backyard model. Planting various types of plants, the soil carbon sequestration at depths
of 0-15 cm and 15-30 cm an average value of 8.12 and 5.63 tons/rai. 7) The cassava planting
system is divided into planting cassava in plain areas. which has grown cassava for a long time,
more than 10 years, has an average soil carbon sequestration at depths of 0-15 cm and 15-30
cm of 1.71 tons/rai and 1.38 tons/rai, and cassava grown on high ground. This was originally
an area for growing corn and then was converted to growing cassava. The soil carbon
sequestration at a depth of 0-15 cm and 15-30 cm has an average of 4.71 tons/rai and 4.39
tons/rai. The differences of the soil carbon sequestration of each farmer’s field depended on
various factor such as the chemical and physical properties of the soil and soil and fertilizer
management including soil moisture. Testing plant species at risk of absorbing arsenic and
cadmium in highland the study was conducted in 3 areas as follows: 1) Mae Hae Center area,
growing 5 test crops: beetroot, radish, cabbage, baby carrots and radishes. Arsenic and
cadmium levels were found in the stems and tubers. But not exceeding the standard value.

2) Pang Hin Fon Project planted 5 test crops: radishes, baby carrots, radishes, and potatoes.
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Arsenic and cadmium levels were found in the stems and tubers. but not exceeding the
standard value Except for potatoes, the tubers and stems had cadmium levels above the
standard. 3) The Mae Malo Project planted 5 test crops: baby carrots, beets, radishes, Japanese
cucumbers, and Chao Phraya eggplants. Arsenic and cadmium levels were found in the stems
and tubers. of baby carrots, beetroots, and radishes, but not exceeding the standard values.
In the area of fruits and vegetables, including Japanese cucumbers and Chao Phraya eggplant
Arsenic and cadmium levels were found in the roots and stems, but not exceeding the
standard values. The roots of Chao Phraya eggplant tend to absorb arsenic acid. And in the
results, neither arsenic nor cadmium was found. The results of testing of economic crops that
are at risk of absorbing arsenic and cadmium grown in soil contaminated with heavy metals in
highland areas. As for fruits and root vegetables, Can be planted in areas where arsenic and
cadmium contamination is found. This is because the amount of arsenic and cadmium
absorbed by plants has not exceeded the standard values. It is safe for consumers. The
exception is potatoes that contain cadmium above the standard in the tubers and stems.

which must be further monitored.
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