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Abstract

The study on improvement of water and fertilizer use efficiency for 6 important
vegetable crops, pak choi, baby cos, cos, table tomato, green sweet pepper and
Japanese cucumber in highland area was carried out at 4 Royal Project Development
Centers, Mae Tho, Hot district; Khun Wang, Mae Wang district; Mae Tha Nuea, Mae On
district and Tung Rao, Samoeng district, Chiang Mai province during April - September
2016. The aims of this study were to study and survey (1) the methodology of fertilizer
and irrigation water use and (2) the best practice of water and fertilizer management
from the farmers who successfully produced important vegetable crop of The Royal
Project Foundation. Each crop was planted in greenhouse and plant samples were
collected weekly. Fresh and dry weights of root and shoot from each plant were
recorded and nutrient content (nitrogen, phosphorus and potassium)in plant parts were
analyzed for evaluation of crop removal. In addition, amount of fertilizer and irrigation
water used in each plant and climatic data were recorded for evaluation of crop water
requirement, water and fertilizer use.

The results showed that to produce vegetable in 180 m”greenhouse at Mae
Tho Royal Project Development Center, nutrients requirement for pak choi were about
0.88-1.29 kg N/180 m*greenhouse, 0.20-0.23 kg P,05/180 m?-greenhouse and 2.33-2.40
kg K,0/180 m?*-greenhouse. For cos were about 0.90-1.66 kg N/180 m?-greenhouse, 0.17-
0.34 kg P,05/180 m*greenhouse and 1.65-3.19 kg K,0/180 m?*-greenhouse, while baby
cos needed about 0.34-0.36 kg N/180 m?-greenhouse, 0.06-0.07 kg P,05/180 m?-
greenhouse and 0.61-0.65 kg K,0/180 m?-greenhouse. For vegetable production at Khun
Wang Royal Project Development Center, nutrients requirements for table tomato were
about 5.95 ¢ N/plant, 2.53 g P,Os/plant and 10.54 g K,O/plant. Nutrient requirements
for green sweet paper were about 2.39 ¢ N/plant, 0.43 ¢ P,Os/plant and 3.19 ¢ K,O/plant.
For Japanese cucumber production at Mae Tha Nuea Royal Project Development Center,
about 4.48 ¢ N/plant, 1.88 ¢ P,Os/plant and 8.07 ¢ K,O/plant were needed. However,
the amount of fertilizer applied by farmers via fertigation system was higher than nutrient
requirement for each crop. For pak choi production, the farmer applied N, P, and K

fertilizer about 2.29-3.51 kg N/180 m?-greenhouse, 1.10-1.32 kg P,05/180 m?-greenhouse



and 2.44-2.93 kg K,0/180 m?-greenhouse and 4.32-4.94 kg N/180 m?-greenhouse, 1.62-
1.86 kg P,05/180 m?-greenhouse and 3.60-4.12 kg K,0/180 m?-greenhouse were applied
for cos, while 4.40-4.95 kg N/180 m?-greenhouse, 1.66-1.86 kg P,05/180 m?-greenhouse
and 3.68-4.12 kg K,0/180 m?-greenhouse were applied to baby cos production. At Khun
Wang Royal Project Development Center, the farmer applied 17.08 ¢ N/plant, 14.86 ¢
P,Os/plant and 14.86 ¢ K,O/plant to table tomato production and 11.33 ¢ N/plant, 9.86
g P,Os/plant and 9.86 ¢ K,O/plant to green sweet pepper production, while production
of Japanese cucumber at Mae Tha Nuea Royal Project Development Center, 7.91 ¢
N/plant, 5.56 g P,Os/plant and 13.47 ¢ K,O/plant were applied.

For the amount of water supplied to the vegetables grown in soil, we found
that the average of water that the famers supplied to pak choi was 3.30-3.83 mm/day,
to baby cos:2.37-2.54 mm/day and to cos 3.11- 3.50 mm/day. For green sweet pepper
and table tomato, they supplied 6.03 mm/day, while for Japanese cucumbers planted
under substrate culture system in the greenhouse at Mae-tha Nuea Royal Project, we
found that the average of nutrient solution was applied by 40.7 mm/day. However, the
estimated crop water requirement of pak choi, baby cos and cos was 3.4-4.7, 3.2-4.5 and
3.2-4.5 mm/day, respectively. For green sweet pepper and table tomato, the average of
water requirement were 3.9 and 4.5 mm/day, respectively, while for the average of water
requirement of Japanese cucumber was 3.5 mm/day.

In addition we found that the production cost of pak choi, cos and baby cost
were 3,546, 4,816, 3,756 Baht/180 m?greenhousee respectively. Production of table
tomato and green sweet pepper cost 24,619 and 37,696 Baht/rai, respectively. For
Japanese cucumber planted under substrate system, the cost was 22,185 Baht/2,000
plants-greenhouse.

The results suggested that nutrients or fertilizers requirement for each crop was
2-3 times lower than applied rate by the common practice of farmers, whereas the water
supplied to crops quite met the crop water requirement. Therefore, the appropriate rate
of fertilizer application for each crop production should be evaluated for fertilizer

management efficiency and reduction of production cost.



