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Sandy soil improvement using organic matter and mineral fertilizers on yield and
quality of papaya’

Mongkon Ta-oun', Santibhab Panchaban’, Suttipong Pruangka® and
Patcharee Therajindakajorn’

'Faculty of Agriculture, Khon Kaen University, Khon Kaen 40002 Thailand

2Faculty of Technology, Udon Thani Rajabhat University, Udon Thani 41000 Thailand
* International Symposium on Management of Tropical Sandy Soils for Sustainable Agriculture,

27 November ~ 2 December 2005, Sofitel Hotel, Khon Kaen, Thailand.
Abstract

In an effort to improve the chemical and physical properties of a sandy soil from
Northeast Thailand, a study was undertaken where various rates of manure and mineral
fertilizers were applied to growing papaya. The experiment was a fully randomized
factorial design with 3 replications. Rates of manure, mineral fertilizer (for primary,
secondary and trace elements) and complete fertilizer were varied at low, medium and high.
It was found that secondary elements had more effect for growth greater than trace
elements, A complete fertilizer mixture containing the 13 elements is essential for
increasing yield. The highest rates (3X) of material concentration gave higher yield of
Kaegnual variety than manure, primary elements, secondary elements and trace elements
by the average of 3890 2230, 3620, 2130 and 530 kg/rai; respectively. The high rates of
manure gave higher Vitamin C and sweetness both in raw and ripe fruits which the values
were closed to primary element fertilizer and complete fertilizer with the average range of
47-51 mg-ascorbic acid per 100 g fresh weight and 8.36 — 8.99 % Brix which improved the
papaya fruits quality resulting in more crunchy fruit with a better taste.

Key words: sandy soil improvement, organic matter, mineral fertilizer, yield and quality of
papaya

Introduction

Papaya plant is an annual fruit tree consuming high amount of plant nutrition like -
banana and pineapple, Supplying sufficient and optimum ratio of plant nutrition to papaya
tree not only supports the fertility and vigor of papaya plant but also increase papaya
productivity. Thus, nutrient management in papaya production is considerable, particularly
preventing luxury consumption of N whereas increasing K and Ca. It was found by Jones et
al. (1991) that to prqduce 1,000 kg of papaya fruit yield, primary nutrients (1.77kg N,
0.20kg P, 2.21kg K), secondary nutrients (0.35kg Ca, 0.18kg Mg, 0.20kg S), and
supplementary nutrients (3.36g Fe, 1.85g Mn, 1.38g Zn, 0.99g B, 0.30g Cu, 0.008g Mo)
were needed. Increasing soil Ca resulted in the accumulation growth rate of root, stem, and



leaf in terms of dry matter, plant height, and fruit yield (Awada and Suehisa, 1984; Aziz-
Ahmed et al., 1992). Ca deficiency generally caused the decreasing of stem and leaf dry
matter rather than K deficiency (Cibes and Goztambide, 1978). Regarding some trace
elements, it was found by Agarwala et al. (1986) and Nautiyal et al. (1986) that papaya
plants grown on sandy soils showed the distinguish level of nutrient deficiency symptom
among the deficiency of Zn, Cu, Mo, and Mn. The degree of symptom ranged from the
deficiency of Mo, Cu, and Mn, respectively. Boron application at the rate of 10-30g
Borax/plant had no significant difference in number and weight of papaya fruit yield. In
addition, applying boron associated with lime had no interaction effect on the increasing of
fresh fruit yield (Surasak and Monkon, 1999). _

As such, to improve yield and quality of papaya grown on sandy soil by applying
organic matter and mineral fertilizers was carried out in this research study.

Methodology

‘Kaegnual, a variety of favorite papaya plant in Northeast Thailand, was grown on
Yasothorn soil series (Fine-loamy, siliceous, isohyperthermic Oxic Paleustults) at soil and
fertilizer experimental station, Faculty of Agriculture, Khon Kaen University. Sprinkler
irrigation was used. Factorial experiment in Randomized Conplete Block Design with 3
replications was conducted, Factor A was the management of essential elements
comprising 5 types of nutrient factor, i.e. primary nutrient elements (N P K}, secondary
nutrient elements (Ca Mg 8), trace elements (B Fe Mn Mo Cu Zn Cl), complete nutrient
elements (primary and secondary nutrient elements), and farm manure. Factor B was
application rate comprising 3 rates, i.e. high, medium and low. Regarding the management
of essential elements, each treatment was applied at 25, 50, 100 g/plant every month while
farm manure was applied at 3, 6, 12 kg/plant tri-monthly. Control treatment without
nutrient management was also setup for general comparison. Growth and yield were
measurec at the age of 8 months.

Results

Growth and yield factors of papaya plant grown under the condition of this
experiment showed the results as following topics. :

1. Papaya plant height:

Soil management at various rates (Low, Medium, and High) of soil-improving
materials showed plant growth as displayed in Table 1. It was found that applying primary
nutrient significantly increased papaya plant height when comparing with the other
treatments. Applying primary nutrient elements (N P K), secondary nutrient elements (Ca
Mg S), trace elements (B Fe Mn Mo Cu Zn CI), complete nutrient elements (primary and
secondary nutrient elements), and farm manure, showed average plant height that were 198,
179,186, 186, and 178 cm, respectively. There was no significant difference among the
effects of secondary nutrient elements, trace elements, complete nutrient elements, and
farm manure, It was also found that applying soil-improving materials at high rate
significantly produced the maximum average height of papaya plant. There were 80, 185,
and 191 ¢m of application at low, medium, and high rates, respectively.



2. Plant radius:

This experiment showed interaction effect of Factor A x Factor B (Table 2).
However, when focusing only on the effect of application rate, the maximum radius of
papaya plant were shown from both medium and high rates at 58 ¢cm while the effect of
applying nutrient factors showed the highest radius from both applying primary nutrient
elements and complete treatment (61 and 59 cm). There was no significant difference
among the effect of farm manure, secondary nhutrients, and trace elements on plant radius
(53, 55, and 54 cm).

3. Papaya stem size:

Measuring stem circle at 30 cm height to check stem size was carried out. The
results showed in that the application rate had no effect on stem circle. Nevertheless,
applying N P K or complete nutrient elements still supported the highest growth of papaya
stem. This has been displayed in Table 3 showing the average stem circle at 30 cm height
that are 27, 31, 30, 29, and 31 from applying farm manure, N P K, Ca Mg S, trace elements,
and complete nutrient elements, respectively,

4. Number of papaya fruit per plant:

The number of papaya fruit at the first round of fruiting was measured and
displayed in Table 4. The results seemed as if the trends of the effect of factor A and factor
B regarding this were similar to those of plant radius in Table 2. Interaction was also found.
The higher rate of application showed the higher number of papaya fruit (6, 8, and 9
fruit/plant) for low, medium, and high rates, respectively. The highest fruit number from
both applying primary nutrient elements and complete treatment (11 fruit/plant). However,
applying farm manure could increase higher yield (7 fruit/plant) than applying secondary
nutrient elements (6 fruit/plant) or trace elements (3 fruit/plant).

S. Fruit yield:

Table 5 shows that different application rates of all nutrient factors presents
significant average yield of mature fruit ranging from 1630, 2196, and 2479 kg/rai from
applying low, medium, and high rates, respectively, Among nutrient factors, it was found
that raw fruit yield increased from control (293 kg/rai) to be 653, 1497, 1704, 3157, and
3496 when applying trace elements, secondary nutrient elements, farm manure, primary
nutrient elements, and complete nutrient elements, respectively. Interaction effect of Factor
A x Factor B was also found for this parameter.

6. Yield quality: ,

Yield quality of papaya fruit based on the level of sweetness and vitamin C content
was measured on 3 positions (top, middle and bottom) of ripe fruit. Fruit samples were
collected as composite sample and then divided into 3 parts. Each part was mixed for
quality analysis. The results showed as the followings.



6.1 The sweetness of ripe fruit

The results showed the trends in Table 6 that increasing rates of applying
nutrient factors from low, medium and high rates increased the sweetness of ripe fruit
sampled from the top part of papaya fruit by percentage of brix from averagely 7.42, 8.16,
and 8.28 percent, respectively while applying trace elements, secondary nutrient elements,
farm manure, complete nutrient elements, and primary nutrient elements, showed average
brix values at 6,97, 6.93, 8.40, 8.57, and 8.90, respectively.

Effect of increasing rates of applying nutrient factors from low, medium and
high rates also increased the sweetness of ripe fruit sampled from the middle part of papaya
fruit averagely 7.94, 8.50, and 8.64 percent while applying secondary nutrient elements,
trace elements, farm manure, complete nutrient elements, and primary nutrient elements,
showed average brix values at 7.70, 7.80, 8.40, 8.70, and 9.20, respectively.

Regarding the bottom part of papaya fruit, increasing rates of applying
nutrient factors from low, medium and high rates also increased the sweetness. They were
7.38, 8.32, and 8.50 percent of brix value while applying trace elements, secondary nutrient
elements, farm manure, complete nutrient elements, and primary nutrient elements, showed
average brix values at 6.70, 7.63, 8.27, 8.87, and 8.87, respectively.

In addition, the sweetness of raw papaya fruit was also measured. The results
revealed that applying trace elements, secondary nutrient elements, farm manure, primary
nutrient ¢lements, and complete nutrient elements, showed average brix values at 4.07,
5.01, 5.07, 5.42, and 5.92 percent, respectively. Increasing application rate also showed
increasing brix values ranging from 4.58, 5.32, and 5.38 percent.

6.2 Vitamin C content in ripe fruit
Vitamin C content in ripe fruit was measured by the amount of ascorbic acid
(mg) per fresh weight {100g) of ripe fruit as displayed in Table 7.

The results showed the trends in Table 8 that increasing rates of applying nutrient
factors from low, medium and high rates increased Vitamin C of ripe fruit sampled from
the top part of papaya fruit by by the amount of ascorbic acid (mg) per fresh weight (100g)
averagely 31.41, 42.80, and 38.16, respectively while applying trace elements, secondary
nutrient elements, primaty nutrient elements, complete nutrient elements, and farm manure,
and showed average Vitamin C at 27.46, 31.38, 41.27, 43.45, and 43.71, respectively.

For ripe fruit sampled from the middle part of papaya fruit, they were averagely
43.37, 48.03, and 52.33 while applying trace elements, secondary nutrient elements,
complete nutrient elements, farm manure and primary nutrient elements showed average
Vitamin C at 39.22, 42.94, 48.09, 51.44, and 57.87, respectively.

Regarding the bottom part of papaya fruit, effect of of applying nutrient factors
from low, medium and high rates were 44.78, 47.37 and 44.46 while applying trace
elements, secondary nutrient elements, farm manure, primary nutrient elements, and
ccmplete nutrient elements, showed average Vitamin C at 33.21, 36.74, 47.03, 50.41, and
60.27, respectively.



Conclusion

Applying primary nutrient elements for sandy soil improvement can increase
papaya growth, and yield components higher than applying the other methods.
Nevertheless, maximum fruit yield found when applying complete nutrient elements in
papaya production, Regarding yield quality in terms of Vitamin C and sweetness of papaya
fruit, the high rates of manure gave higher Vitamin C and sweetness both in raw and ripe
fruits which the values were closed to applying primary nutrients elements and complete
nutrient elements as fertilizer. This improves the papaya fruits quality resulting in more
crunchy fruit with a better taste.
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Table 1 Plant height (cm.)

Nutrients Rate of application
Factor Low Medium High Average
Manure 170 183 181 1788
N-P-K 192 194 207 198A
Ca-Mg-S 181 178 179 1798
Trace 182 183 192 1868
Complete 179 185 195 1866
Average 181 185XY 191X 185.4
Control 141 CV 4,58 %,

Letters indicate significant differences of Duncan’s New Multiple Range Test (DMRT)

at P=0.05

Table 2 Plant radius (cm.)

Nufrients Rate of application
Factor Low Medium High Average
Manure 42.6f £8.0abcde 58.4abed 538
N-P-K 59.8abc 60.9ab 61.1ab 81A
Ca-Mg-$ 56.4bcde 53.3de 54.0cde 668
Trace 53.6de B6.7bcde 51.9¢ 548
Complete 53.30 60.2ab 63.0a 59A
Avcrage 53y 58X 58X 56.1
Control 35 CV 5.66 %,

Letters Indicate significant differences of Duncan’s New Multiple Range Test (DMRT)

at P=0.05




Table 3 Stem circle at 30 ¢cm height (cm.)

Nu trieﬁts _ Rate of application
Factor Low Medium High Average
Manure 25.4 27.6 292 270
N-P-K 311 31.6 31.7 31A
Ca-Mg-S 29.2 28.3 31.2 30BC
Trace 28.6 29.7 27.1 29CD
Complete 29.4 314 31.8 31AB
Avelﬁtﬁs 29 30 30 295
Control 16.8 CV 5.73 %, :

Letters indicate significant differences of Duncan’s N

at P =0.05

Table 4 Number of fruit per plant

ew Multiple Range Test (DMRT)

Nutrients Rate of application j
Factor Low Medium High Average
Manure 4.0de 9.1¢ 9.2b¢ 7.48
N-P-K 8.1¢ 12.3a 12.7a 11.0A
Ca-Mg-S 5.8d 4.0de 8.8¢ 6.2C
Trace 3.1de 4.1de 27e 3.30
Complete 8.9¢ 11.1ab 11.8a 10.6A
Average | 60 8.1X 9.0% 7.7
control 1.3 CV 17.36 %,

Letters indicate significant differences of Duncan’

=0.05

s New Multiple Range Test (DMRT) at P



Table 5 Fruit yield (kg/rai)

Nutrients Rate of application
Factors Low Medium High Average
Manure 880 2,004g 2,228f 1,704.2C
N-P-K 23208 3.526¢ 3,624b 3,166,58
Ca-Mg-S 1,399h 068i 2,125¢ 1,49/7.2D
Trace 6161 814k 529m 652.7E
Complete 2,934d 3,666 3,887a 3,495.84
Average 1620.52 2,195.7Y 2,478.6X 2101.3
control 292.6 CV 11.43 %,

Letters indicate significant differences of Duncan’s New Multiple Range Test (DMRT) at P

=0.05

Table 6 Sweetness of ripe fruit (% brix):

At the top part of papaya fruit

Nutrients Rate of application
Factors Low Medium High Average
Manure 8.20 8.30 8.70 8.40
N-P-K 8.80 8.90 9.00 8.90
Ca-Mg-$ 5.80 7.00 8.00 6.93
" Trace 6.30 7.70 6.90 6.97
Complete 8.00 8.90 8.80 8.57
Average 7.42 8.16 8.28 795




At the middle part of papaya fruit

Rate of application

Average

Nutrients
Factors Low Medium High Average
Manuré 8.00 8.60 8.60 1840
N-P-K 8.30 9.50 9.80 9.20
Ca-Mg-S 7.00 8.20 7.90 7.70
Trace 7.90 7.60 7.90 7.80
Complete 8.50 8.60 9.00 8.70
Average 7.94 8.50 8.64 8.36
At the bottom part of papaya fruit
Nu trien " Rate of application
Factors Low Medium High Average
Manure 7.60 8.40 8.80 8.27
N-P-K 8.20 8.20 8.20 8.87
' Ca-Mg-S 6.40 8.00 8.50 7.63
Trace. 8.30 6.80 7.00 6.70
Complete 8.40 9.20 9.00 8.87
‘Average 7.38 8.32 8.50 8.07
Sweetness of raw fruit
Nutrients Rate of application
Factors Low Medium High Average
Manure 470 5.20 5.30 5.7
N-P-K 4.71 5.90 5.66 5.42
Ca-Mg-S 429 5.27 5.46 5.01
Trace 4,10 4.00 4.10 4.07
Cdmpiete 5.12 6.24 6.39 5.92
458 5,32 5,38 5.09




Table 7 Vitamin C in ripe fruit (mg ascorbic acid)/100 gm fresh weight):

At the top part of papaya fruit

Rate of application

Nutrients
Factors Low Medium High Average
Manure 34.81 4970 46.62 43.71
N-P-K 40.92 41,96 40.92 41.27
Ca-Mg-S 21.34 39.96 32,85 31.38
Trace 19.70 36.41 26.26 27.46
Complete 40.26 45.96 44.13 43.45
Average 31.41 42.80 38.16 37.45
At the middle part of papaya fruit
Nutrients Rate of application
Factors Low Medium High Average
Manure 48.02 49.70 56.60 51.44
N-P-K 49.92 53.30 70.40 57.87
Ca-Mg-S 36.26 46.60 45.96 42.94
Trace 38.06 40.61 39.00 39.22
Complete 44.62 49.96 49.70 48.09
Average 43.37 48.03 52.33 47.91
At the bottom part of papaya fruit
Nutrients Rate of application
Factors Low Medium High Average
Manure 48.02 4313 49.94 47.03
N-P-K 4994 49.96 51.34 50.41
Ca-Mg-S 34.62 39.96 35.65 36.74
Trace 39.96 39.98 19.70 33.21
Complete 51.34 63.82 65.65 60.27
Average 44,78 47.37 44.46 45,53
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Abstract

To study sandy soil amendment materials together with 13-13-21 mineral fertilizers for better
stand and growth of Kagnual papaya variety, the experimental design was conducted under factorial
in RCBD with 3 replications. Factor A were 5 types of soil amendment material namely 1) farm
manure 2) dolomite 3) phosphate rock 4) pumice and 5) pumice suifate. Factor B were 3 rates of the
said material as low, medium and high. Results indicated that basal application of manure gave
higher yield than dolomite, phosphate rock, pumice and pumice sulfate with average fresh fruit of
3.74, 2.16, 3.05, 1.78 and 1.49 ton/rai, respectively, Basal application of manure at 3, 6 and 12
kg/plant gave the average fruit weight of 3.71, 3.71 and 3.81 ton/rai, respectively. The medium rate
of dolomite, phosphate rock, pumice and pumice sulfate gave better results than lowest and highest
rates with the average of 2.86, 3.05, 2.00 and 2.00 ton/rai, respectively. The application of dolomite
and basal manure application tended to increase vitamin C, sweetness, and electrical conductivity of
raw fruits when compared to phosphate rock, pumice and pumice sulfate. This resulted in more
crunchy and better tasting fruit. .

Key words: sandy soil amendment, yield and quality of papaya
Introduction

An essential factor that- affects flowering and fruiting of papaya plant is soil fertility.
Applying optimum fertilizer elements, particularly nitrogen generally stimulated flowering and
increased fruit yield (Gaillard, 1572; Purohit ef al., 1979). Nitrogen not only supported vegetative
growth but retarded cell deterioration as well, In the case of luxury consumption for nitrogen,
protein content in plant would be increased, thus papaya would be succulent and cell wall would be
risky to be damaged by pests and pathogens, particularly papaya ring spot from virus infection.
Infected papaya generally contained nitrogen content higher than normal papaya in all parts of plant.
It was revealed by Surasak (1993) that the ratio of potassium : calcium : nitrogen in leaf petiole in
normal plant was 3: 2: 1 while those found in infected plant was 2: 1: 2. Generally, nitrogen
deficiency in papaya distinctly induced adverse impact on vegetative growth of stem and leaf while
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potassium deficiency affected that of root (Cibes and Gaztambide, 1978). Phosphate fertilizer
application during flowering and fruiting stages increased fertile fruits to be harvested and also
increased additional small fruits. However, the small fruits had no adverse impact on the number.of
fertile fruits collected for marketing (Awada and Long, 1987). Papaya growth sensitively responded
to phosphate application during germination until flower bud formation stage, especially the
enlargement of stem size (Awada and Long, 1969; Cibes and Goztambide,1978). Potassium
application at high rate decreased fruit number but in creased fruit weight (Awada and Long, 1971).
Nevertheless, high potassium associated with nitrogen and phosphate application increased
maximum growth and yield (Jauhari and Singh, 1971). Besides, potassium deficiency induced
nitrogen concentration in papaya (Cibes and Gaztambide,1978)

To improve soil fertility and increase growth, yield and yield quality of papaya grown on
coarse texture soil using various types of soil amendment, this research study has been carried out so
that effectiveness of fertilizer application and preferable papaya fruit for marketing could be
improved.

Methodology

Soil amendment materials associated with 13-13-21 to improve plant vigor of Kagnual
papaya variety was carried out in Yasothorn soil series (Fine-loamy, siliceous, isohyperthermic Oxic
Paleustults) at soil and fertilizer experimental station, Faculty of Agriculture, Khon Kaen University.
Factorial experiment in Randomized Conplete Block Design with 3 replications was conducted.
Factor A was soil amendment comprising 5 types of material as basal application, i.e. farm manure,
dolomite, phosphate rock, pumice, and pumice sulfate. Factor B were 3 rates of the ajd material as
low, medium and high. Each treatment was applied at 0.5, 1.0, and 2.0 kg/plant month while
farm manure was applied at 3, 6, 12 kg/plant tri-monthly, Complete fertilizer grade 31-31-21 at 50
g/plant was monthly applied for all treatments. Growth, yield and yield quality were measured at the
age of 8 months.

- ' Results

Growth and yield factors of papaya plant grown under the condition of this experiment
showed the results as the followings.

1. Papaya plant height:

Application of various rates (Low, Medium, and High) of soil amendment materials showed
plant growth as displayed in Table 1. It was found that increasing application rate significantly
increase papaya plant height ranged from 176.20, 19427, and -191.07 cm. Applying manure,
dolomite, and phosphate rock displayed maximum height but no statistical difference among them
(190.44, 191.56, and 190.22 ¢m). Pomice application showed the minimum value of plant height
(178.33 cm)and significantly lower than the first 3 treatments as mentioned. Interaction effect of
Factor A x Factor B was also found in plant height.

2. Plant radius;

This experiment showed interaction effects of Factor A x Factor B (Table 2). However, when
focusing only on the effect of application rate, the radius of papaya plant ranged from approximately
~ 56-57 cm.  Soil amendment factors showed maximum radius from applying pumice-sulfate (60.57
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cm). Farm manure and dolomite resulted in term of plant radius at 56.33 and 57.78 cm with no
statistical difference. As well as the effect of phosphate rock and pumice that were 54.20 and 54.33
cm, respectively.

3, Papaya stem size: :

Measuring stem circle at 30 em height to check stem size was carried out. The results showed”
that the application rate increased from low to medium and high rates had effect on the enlargement
of stem size by checking from stem circle as mentioned. The stem enlargement was from 24.50 to be
26.67 and 27.37 cm. Nevertheless, various types of soil amendment had no significant effect on stem
size when compared among their application at all rates that showed the stem circle approximately
26-27 cm (Table 3). :

4. Number of papaya fruit per plant:

The number of papaya fruit at the first round of fruiting was measured and displayed in Table
4. The results seemed as if the trends of the effect of factor A and factor B regarding this were
similar to those of stem size in Table 3. Interaction was also found. The higher rate of application
showed the higher number of papaya fruit (7.06, 9.53, and 9.06 fruit/plant) for low, medium, and
high rates, respectively. The highest fruit number was found from applying farm manure at
averagely 13.11 fruit/plant whereas pumice-sulfate produced the lowest fruit number at 5.22
fruit/plant.

5. Fruit yield:

Table 5 shows that different application rates of all nutrient factors presents significant
- average yield of mature fruit ranging from 2017, 2722, and 2588 kg/rai from applying low, medium,
and high rates, respectively. Among soil amendment materials, it was found that raw fruit yield
increased from applying pumice-sulfate, (1490 kg/rai) to-be 1776, 2156, 3045, and 3743 when
applying pumice, dolomite, phosphate rock, and farm manure, respectively. Interaction effect of
Factor A x Factor B was also found its effect on fruit yield. :

6. Quality of raw fruit: :

in this research study, 5 main parameters to be indicated the quality of raw papaya fruit were
investigated. They were sweetness, total acidity, vitamin C, electrical conductivity, and pH. It was
found that application of dolomite showed the trend to improve fruit quality in all parameters rather
than the other soil amendment materials such as in Table 6 it showed the highest percentage of brix
value (5.03 percent) that means the highest sweetness, while in Table 7, Table 8, and Table 9, effect
of dolomite application showed the trend to increase total acidity (0.77), vitamin. C (6.66 mg
ascorbic acid/100 g fresh fruit), and electrical conductivity (4.77 mS/cm). This means that dolomite
can increase fruit quality in terms of being better crunchy and better taste for consumption. It was
also found that increasing application rate of dolomite seemed to reduce fruit quality for the 5-main
parameters as mentioned. Thus, this experiment suggests that applying dolomite associated with
complete fertilizer grade 31-31-21 at 50 g/plant could be considerable. On the other hand, when
focusing on the effect of applying farm manure, this research found that increasing application rate
from low to medium and high rates showed the trend to improve papaya fruit quality in each
parameter. However when comparing between the effect of farm manure and dolomite, this study
suggests that applying dolomite could improve better quality than farm manure. For the other soil
amendment materials, there was no distinction displayed to indicate fruit quality in this study.



Conclusion

Experiment on soil amendment with chemical fertilizer revealed that for Kagnual, basal
application of manure gave better yield than dolomite, phosphate rock, pumice and pumice sulfate
by the number 42.39, 18.64, 52.56 and 60.18 % respectively. Manure basal application at 3, 6 and
12 g/plant gave the average yield of 3712, 3712 and 3806 kg/rai respectively. The medium rates of
dolomite, rock phosphate, pumice and pumice sulfate gave better trend for yield than the lower and
higher rates. Application of dolomite, manure as basal application gave a better trend for vitamin C,
sweetness, electrical conductivity of raw fruit than application of phosphate rock, pumice and
pumice sulfate which brought to increase in fruit quality especially on crunchy and taste,
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Table 1. Plant height (cm):

Application rate

Soil amendment Average
material Low Medium High
Manure 178.33¢ 189.67¢ 203.33a 190.44A
Dolomite 183.67d 194bc 197b 191.56A
Rock-P 1867 | 201672 | 1ss33d | 19022
Pumice 158.00f 192.33be 184.67d 178.33C
Pumice-sulfate | 177:33¢ 193.67bc 185.00d 185.338
Average 176.20Z 194.27X 191.07Y 187.18

Letters indicate significant differences of Duncan’s New Multiple Range Test (DMRT)

atP=0.05CVI1136%

Table 2. Plant radius (cm):

Soil amendment

Application rate

material Average
Low * Medium High

Manure 52,67ef 54.33de 62b 56.33B

Dolomite 62.33b 56.33d 54,67de 57.78B

Rock-P 53.67def | 54.33de 54.67de 54.20C

Pumice 59.67bc 52.33ef 51.00f 54.33C

Pumice-sulfate 56.33d 66.33a 29.00¢ 60.57A
Average 56.93 56.73 56.27 56.64

Letters indicate significant differences of Duncan’s New Multiple Range Test (DMRT)

at P=0.05, CV 12.77 %




Table 3. Stem circle at 30 cm height (cm):

Soil amendment

Application rate

material
Low - Medium High Average

Manure 24.5¢f 26.5cd 28.5ab 26.50

Dolomite 28abe 27bcd 25 83de 26.94

Rock-P 22.50 25.67de 25.17de 24.46

Pumice 24.50ef 26.00de 29.00a 26.50
Pumice-sulfate |  23.00fg 28.17abc | 58 33pe 26.50

Average 24.50Y 26.67X 27.37X 26.18

Letters indicate significant differences of Duncan’s New Multiple Range Test (DMR.T)

at P=0.05,CV 13.95 %

Table 4. Number of fruit per plant:

Soil amen.dment Application rate
material
Low Medium High Average
Manure 13a 13a 13.33a 13.11A
Dolomite 5.33f 10.00bc 7.33de 7.55C
Rock-P 8.33cd 10.67b 13a 10.67B
Pumice 5.33f 7.00def 6.33ef 6.22D
Pumice-sulfate 3.33g 7.00def 5.33F 5.22E
Average 7.06Y 9.53X 9.06X 8.55

Letters indicate significant differences of Duncan’s New Multiple Ran ge Test (DMRT)
at P=0.05, CV 12.04 %




Table 5. Fruit yield (kg/rai):

Application rate

Soil amendment
material Low Medium High Average
Manure 3,712.2a 3,712.2a 3,806.5a 3,743.7A
Dolomite 1,522.0g 2,855.6¢ 2,093.1e 2,156.9C
Rock-P 2,378.7d 3,046.9b 3,712.2a 3,045.9B
Pumice 1,522.0g 1,998.9¢ 1,807.6f 1,776.2D
Pumice-sulfate 950.9h 1,998.9¢ 1,522.0g 1,490.6E
Average 2,017.2Z 2,722.5X 2,588.3Y 2,442.7

Letters indicate significant differences of Duncan’s New Multiple Range Test (DMRT)
atP=0.05CVI1412% '

Table 6. Sweetness of raw fruit (% brix):

Soil amendment

Application rate

material Low Medium High Average
Manure 3.56 4.70 3.30 452 |
Dolomite 5.10 5.30 4.70 5.03
Rock-P 4.50 4.70 4.40 4.53
Pumice 5.40 5.30 4.20 4.97
Pumice-sulfate 4.10 4.70 3.90 4.23
Average 4.53 4.94 4.50 4,66




Table 7. Total acidity in raw fruit (mg/gm.fresh weight):

Soil amendment

Application rate

material Low Medium High Average
Manure 0.38 0.54 0.61 0.51
Dolomite 0.84 0.77 0.69 0.77
.Rock-P 0.46 0.46 0.38 0.43
Pumice 0.69 0.54 0.46 0.56
Pumice-sulfate 0.77 0.46 0.38 0.54
~Average 0.63 0.55 0.50 0.56

Table 8. Vitamin C in raw fruit (mg ascorbic acid)/100 g fresh weight):

Soil amendiment

Application rate

material Low Medium High Average
Manure 3.71 4.46 5.20 4.46
Dolomite 10.40 6.68 2.90 6.66
Rock-P 5.20 3.71 4.46 4.46
Pumice 4.46 3.71 2.23 3.47
Pumice-sulfate 5.94 4.46 2.90 4.43
Average 5.94 4.60 3.54 4.69 |




-

Table 9. Electrical conductivity of raw fruit ((mS/cm):

Soil amendment Application rate
material Low Medium High Average
Manure 430 4.40 4.60 4.43
Dolomite 4.90 4.90 4.50 4.77
Rock-P 3.80 4.30 3.80 3.97
Pumice 4.00 4.30 4.10 413

Pumice-sulfate 3.80 4.40 4.40 4.20
Average 4.16 4.46 428 430

Table 10.pH value of raw fruit:

Facter Rate-L Rate-M Rate-H Average 1
Manure 5.30 5.10 5.00 5.13
Dolomite 3010 5.30 5.30 5.23

Rock-P 5.00 5.20 5.40 5.20 —‘
Pumice 490 5.00 5.20 5.03
Pumice-sulfate 5.00 5.30 5.50 5.27
| Average 5.06 5.18 5.28 517
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