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Executive Summary
1. Background of the project

Santhasup et al. (2562) studied the best practice water and fertilization requirements
for strawberry and cape gooseberry. They found that for the strawberry production, drip
irrigation was 90% more effective than other irrigation and covered the soil by straw can
reduce water used 20% therefore in the first month of strawberry production (august)
should provide water about 1.3 L/cm?®/day and increased to 1.5 L/cm?/day according to
the growth of strawberry. However, the amount of watering should be adjusted according
to the climate. For the fertilizer management, due to the soil have high levels of
available phosphorus and exchangeable potassium, phosphorus and potassium were
not necessary. Before the flowering period, 1.87 g/plant of 15-0-0 fertilizer was applied
2 times (15 days apart), At the flowering period (1 month after transplanting) 2.12 g/plant
of 21-0-0 fertilizer was applied 3 times every 10 days and 2.50 ¢/plant of 25-7-7 fertilizer

was applied 10 times every 10 days.

For the cape gooseberry production, drip irrigation was 90% more effective than
other irrigation: Cape gooseberry should provide 1.0-3.7 L/cm?®/day, Considering the water
retention capacity of soil for water period intervals such as watering every 10 days. For the
fertilizer management, due to the soil have high levels of available phosphorus and
exchangeable potassium, phosphorus and potassium were not necessary. 1-4 months after
transplanting 15-0-0 were applied every 10 days at 2 kg/100 plant and 5-8 months after

transplanting 25-7-7 were applied every 10 days at 1 ke/100 plant.

Also, the effect of water on the critical period of grape production was studied by
4 treatments of water abstention before harvesting (4, 3, 2 and 1 weeks) the results
showed that different water abstention did not significantly affect the yield of grape but,
it increased total soluble solids (TSS). Water abstention 4 weeks before harvesting
(decrease soil moisture 50% (0.5 AWC) caused the highest TSS (16.82 “Brix) and TSS/TA

(23.24). however, it has the lowest titratable acidity (0.77%). The result agreed with
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Braian et al. (1980) who observed that water stress in harvesting time of grape did not
significantly affect the yield in comparison to normal, but it caused more accumulate

sugar, so water stress grape has more TSS.

So in the fiscal year 2563, will test efficient and economical water management for
strawberry and cape gooseberry. Also Studying the effect of water on the critical period
of grape production continuing from fiscal year 2563 to provide suitable and effective
water and fertilizer for strawberry, cape gooseberry and grape, which can increase the

guantity and quality of yield, farmer incomes and effective use of water resources.

2. Objectives
2.1 To test the ecanomical and effective water management for strawberry and
cape gooseberry on the highland.
2.2 To'study the effects of water on a critical period of grape production on the

highland.

3. Results

3.1 Testing economical and effective water management for strawberry and

cape gooseberry.
3.1.1 Strawberry cv. Pharachatan 80

Treatment 1 (control) which is water management from farmers caused
the highest growth of strawberry cv. Pharachatan 80. Increase water period in treatment
4 (50% AWC) which is applied water when soil moisture decreased to 50% Available
water capacity significantly decreased the growth of strawberry (plant height). However,
different water management did not affect the canopy width and nutrient concentration
in leaves at 60 days after transplanting (DAT) because farmer cut-off leaves to control
canopy width and all of the water treatment applied the same fertilizer ratio (23.68 ke.
N/rai). For the quantity and quality of strawberry yield, the result indicated that increase
water period in treatment 3 (30% AWC) and 4 (50% AWC) tended to decrease strawberry

yield, in contrast, it increased the quality of yield (TSS). Therefore, considering the growth,
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quantity and quality of strawberry, water management in treatment 3 (30% AWC) was
suitable for strawberry cv. Pharachatan 80 production. Because this treatment caused a
high quantity and quality of strawberry yield in comparison with treatment 1 (Control)
which was the water management from the farmer. Moreover, it was found that cost of
water production in treatment 3 (30% AWC) less than double of treatment 1 (Control),
cost of production in Control treatment was 3,020 baht/rai while treatment 3 (30% AWC)
was 1,530 baht/rai so if the farmer uses water management in treatment 3 (30% AWC)
it will increase the efficiency of watering. In which strawberries have increased vyield

quality including reducing the production costs of farmers.

3.1.2 Cape gooseberry cv. Goldenberry

Water-management in treatment 2 (ETC) which is the watering consider
to evapotranspiration of cape gooseberry caused the highest growth of cape gooseberry
(plant height). Increasing water period in treatment 1 (Control) 3 (30% AWC) and 4 (50%
AWC) tended to decrease the growth of cape gooseberry. However different water
management did not significantly affect the nutrient concentration in leaves. For the
quantity and quality of yield, the Increasing water period in treatment 1 (Control) 3 (30%
AWC) and 4 (50% AWC) tended to decrease yield compare to treatment 2 (ETC) which
applied water every day. On the other hand, the Increasing water period increases the
quality of yield (TSS), water management in treatment 4 (50% AWC) caused the highest
TSS. Considering the cost of production, Treatment 1 {Control) has the highest water
used (3.84 *10° L/rai) which was 1 time higher than treatment 2-4, so it cause the highest
in cost of production (9,384 baht/rai). The result indicated that water management in
treatment 2 (ETC) was suitable for cape gooseberry because it will increase the efficiency
of watering. In which cape gooseberry has increased yield quality including reducing the

production costs of farmers.



3.2 Studying the effect of water on the critical period of yield and quality of

grapes cv. Beauty Seedless

3.2.1 Studying the effect of water on the critical period of yield and quality
of grapes cv. Beauty Seedless (Y-shaped) in the winter season

(September 2562- January 2563)

The result demonstrated that increasing water period decreased growth
of grapes, water management in treatment 4 (60% AWC) which is applied water when
soil moisture decreased to 60% available water capacity caused the lowest branch
length and fruit set of grape, but not sienificantly effects nutrient concentration in leaves.
Considering the quantity-and guality of yield increasing water period tended to decrease
yield, water management in treatment 4 (60% AWC) caused the lowest yield of grape.
However, it increases significant TSS and TSS/TA of yield. For the cost of production
water management in 4 treatment have slightly different (7 Baht), so considering to
growth, guantity and quality of yield including of production costs in treatment 3 (50%

AWC) in the appropriate water management for grapes cv. Beauty Seedless production.

3.2.2 Studying the effect of water on the critical period of yield and quality
of grapes cv. Beauty Seedless (Y-shaped and T-shaped) in the rainy

season (February - June 2563)

Studying the effect of water on the critical phase of yield and quality of
grapes (Y-shaped and T-shaped) the result indicated that fertilizer and water
management in treatment 2 (Best Practice) that give 21-0-0 fertilizer at 20.14 kg/rai
combine with watering every 4 day 84 mins (50% AWC) and no water 3 weeks before
harvest in 4 years Beauty Seedless (Y-Shaped) and 21-0-0 fertilizer at 67.26 kg/rai with
watering every 8 day 57 mins (50% AWC) and no water 3 weeks before harvest in 8 years
Beauty Seedless (T-Shaped) caused higher growth (branch length) than treatment 1
(Control) which is the fertilizer and water management from Pangda Royal Agricultural

Station, but it did not affect the nutrient concentration in leaves. Considering the



quantity and quality of yield, fertilizer and water management in treatment 2 (Best
Practice) caused higher vyield, fruit set, fruit weight, TSS and TSS/TA than treatment 1
(Control). So the result demonstrated that treatment 2 (Best Practice) increased quantity
and quality of grape yield where the use of chemical fertilizers and water were less than
treatment 1 (Control), Therefore, if the Pangda Royal Agricultural Station, adjust the
fertilizer and water management model according to treatment 2 (Best Practice), it will
increase the efficiency of fertilizing and watering in the Beauty Seedless grape production
system, where the grapes will have an increased quantity and quality while the

production costs were decreased.

3.3 Suggestions for suitable, effective and value for strawberry, cape

gooseberry and grape on highland

3.3.1 Strawberry cv. Pharachatan 80

Next production cycle of strawberry cv. Pharachatan 80. If the soil has
been analyzed and found that a high amount of available phosphorus and exchangeable
potassium (>45 and 300 mg/kg), only nitrogen fertilizer (15-0-0) at 23,68 kg N/rai with drip
irrigation at 434,819 L/rai (30% AWC) is the suitable and efficient fertilizer and water
management forthe production of strawberry cv. Pharachatan 80. The next study should
focus on solar cell ‘as an energy source for drip irrigation and including of a sensor to
measure the soil moisture level in soil, then set up the autematic water and fertilizer
system based on soil moisture at 30% AWC, which will reduce the process in the field.
In and may include a reduction in production costs in terms of field management as

well.

3.3.2 Cape gooseberry cv. Goldenberry
Next production cycle of cape gooseberry cv. Goldenberry. If the soil
has been analyzed and found that a high amount of available phosphorus and
exchangeable potassium (>45 and 300 mg/kg), only nitrogen fertilizer (15-0-0) at 70.22
ke N/rai, together with irrigation at 1,948,648 L / rai, was the fertilization rate and water

at It’s suitable and efficient for producing cape gooseberry cv. Goldenberry. However,



farmers are irrigated in the sprinkler system, a low-efficiency irrigation system compared
to drip irrigation. Therefore, farmers should improve the irrigation system by using a drip
irrigation system, which is a highly efficient system. In addition, if farmers adjust to drip
irrigation, they can fertilize along with irrigation, thereby increasing the fertilizer efficiency
and reducing the process in the field, creating an effective fertilizer and water

management for cape gooseberry cv. Goldenberry production system.
3.3.3 grapes cv. Beauty Seedless

Nitrogen fertilization (21-0-0) at the rate of 80 kg N / plant was combined
with irrigation when soil-moisture was reduced from 50% FC point or at a water tensile
point of approximately - 7.6 bars (50% AWC) watered for 57 min. By giving water every
8 days and no water before harvesting for 3 weeks as a suitable; effective and value
water and fertilizer management for Beauty Seedless grape in growing areas with high
available phosphorus and exchangeable potassium (>45 and 300 me/ke). However, grape
production in_the rainy season (February - June) often encounter prablems of rain
causing high soil moisture. Resulting in lower grape quality than the winter production
cycle (August - January next year), so sensors should be implanted to measure soil

moisture levelsiand adjust the watering rate based on the 50% AWC irrigation.

4. Conclusions

Strawberry cv. Pharachatan 80, the farmers can adjust the water management model
according to treatment 3(30% AWC) which was increased effective of water uses in crop
production. Yield, total soluble solids (TSS) and titratable acidity were following 141.50
g/plant, 11.49 “Brix and 1.04% respectively. Moreover, treatment 3 (30% AWC) decreased
water uses when compared to treatment 1 (Control), so it will decrease the production
cost and increase farmers' income (cost of production in treatment 3: 30% AWC was
1,530 baht/rai while Control was 3,020 baht/rai). For the water management on cape
gooseberry cv. Goldenberry, water management in treatment 2 (ETC) which was applied
water consider the evapotranspiration of cape gooseberry, caused the highest yield (2.53

kg/plant) and decreased production cost in comparison to water management from



treatment 1 (Control) (cost of production in treatment 2: ETC was 4,763 baht/rai while
Control was 9,384 baht/rai). Therefore, water management in treatment 2 (ETC) will
increase the efficiency of water use in Cape Gooseberry production, reduce costs and
increase farmer’s income.

The study of the effects of water on a critical period in 4-years, Y-shaped grape
production during the winter season (September 2019 - January 2020) in the spacing of
3x10 m found that water stress in grapes or increasing water period in treatment 2-3 will
increase the quality of yield. However, overstress (Treatment 4: 60% AWC) will decrease
the quantity and quality of grape yield. Therefore, water management in treatment 3
(50% AWC) and no water 3 weeks before harvesting was suitable for Paneda Royal
Agricultural Station -Pangda without affecting the vield of the crapes The grapes have
yield, fruit weight; total soluble solids content (TSS), titratable acidity. (TA) and TSS / TA
ratio was following 14.98 kg / plant, 109 g / bunch, 17.55 °Brix, 0.72% and 25.04
respectively. Including reducing the water management production cost of Pangda Royal
Agricultural Station. (cost of production in treatment 3: 50% AWC was 526 baht/rai while

Control was 533 haht/rai).

The study effect of fertilizer and water management on a critical period of Beauty
Seedless grape (Y-shaped and T-shaped) production of Paneda Royal Agricultural Station
in the rainy season (February-June 2563), indicated that applied fertilizer at 80 g. N/plant
with water management at 50%-AWC (Treatment 2: Best Practice) was the rate that
increases the efficiency of Beauty Seedtess grapes the production, with higher yield
quality and production quantity is not different from the process of Pangda Royal
Agricultural Station (Treatment 1: Control) and also reduces the cost of chemical
fertilizers and water management in production, in Beauty Seedless grape (Y-shaped)
cost of chemical fertilizers and water management in Treatment 2 (Best Practice) was
403 and 561 baht/rai while in Control was 413 and 935 baht/rai. In Beauty Seedless grape
(T-shaped) cost of chemical fertilizers and water management in Treatment 2 (Best

Practice) was 1,345 and 257 baht/rai while in Control was 1,381 and 1,357 baht/rai



For the production of Strawberry cv. Pharachatan 80, cape gooseberry cv. Goldenberry
and grapes cv. Beauty Seedless in the land cultivated area with high available
phosphorus and exchangeable potassium (>45 and 300 me/kg). Nitrogen fertilization at
the rate of 23.68 kg N / rai combined with drip irrigation at 434,819 L / rai (30% AWC)
was suitable and effective fertilizer and water management for Strawberry cv. Pharachatan 80
production. For cape Gooseberry, the application of nitrogen fertilizer at the rate of 70.22
kg N / rai together with the water at 1,948,648 L/rai was Suitable and effective fertilizer
and water management for cape Gooseberry cv. Goldenberry production. And only
nitrogen fertilization at the rate of 80 kg N / plant was combined with watering when soil
moisture was reduced from 50% FC point or at a water tensile point of approximately -
7.6 bars (50% AWC), watered for 57 mins by giving water every 8 days and not watering
before harvest for 3 weeks, as a suitable, effective and value water and fertilizer
management for Beauty Seedless grape (T-Shaped) while nitrogen fertilization at the rate
of 80 kg N / plant' was combined with watering when soil moisture was reduced from
50% FC point-or at a water tensile point of approximately - 7.6 bars (50% AWC), watered
for 84 mins by siving water every 4 days and not watering before harvest for 3 weeks, as
a suitable, effective and value water and fertilizer management for Beauty Seedless

grape (Y-Shaped)

5. Suggestion for future research work

Based on the results from:the, study: of fertilizer and water management of
strawberry cv. Pharachatan 80 and cape gooseberry cv. Goldenberry in 2561-2563 should
be combined the fertilizer and water study in each treatment and compare to farmer
practice same to the study in Beauty Seedless grape (section 3.2.2). showing that the
best practice results from 2561-2563 be able to improve effective fertilizer and water
management of strawberry and cape gooseberry for farmers, by increasing the quality of
strawberry and cape gooseberry yields and also reduces the production cost in terms of
chemical fertilizers and water management. After knowing the result of the comparison, the

results can be used as a guideline for fertilizer and water management in both types of



plants, which will enable efficient use of fertilizers and water in production, reducing the
contamination of chemical fertilizers to the environment and use of water resources in

plant production including of farmers have higher income from production.
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