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Fig. 1. Changes in Baume degree ~ pH and total acid of enzyme sugar solution during
processing and storing.



144 KR e

B BEMAEYIRZ B EE
a B 20 ATHHKEIASRH b EIA 14 TR o @ BRKER 10 N8 E AT
d: B 08 AT HEFINA 2 ATHVEKELIRT 1 IFHEFCRENIEIE e« R EKE
ABRKT f: FERRVICRERZENZTRIIAMBEY) ¢ B h: As0FAE SR
O i FREE - RELmER A

Fig. 2. Process of production of enzyme sugar solution
a: pour 20 liter of clean water into a cooker b: pour 14kg of brown sugar into the same cooker c:
boil the sugar water for about 10 min. a 35 liter stainless tea tank d: measure about 0.8kg of
soybean, add 21 water boil to remain about 11 and then filter e: pour the soybean extract into the
sugar solu. f: wait until the temperature of the sugar solu. go down to become unharmful to the
hand, and then of enzyme g: stirring h: cover with a clean cloth i: stir twice repectively in the
morning and evening until fully fermented.
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e Fig. 4. The carambola in CK plot showed
Fig. 3. The leaves of carambola in organic serious leaf chlorosis and dropping
plot continuously sprayed with the during the winter and spring harvest
mixture of enzyme-sugar solution season.

and vinegar only slightly turned
yellow and no leaf droppingin the
winter and spring harvest seasons.
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Fig. 5. The carambola fruit from check plot Fig. 6. The carambola fruits from organic
(right) seriously rooted 8 days after plot sprayed with the mixture of
harvest, and that of organic plot (left) enzymesugar solution and vinegar
is still normal. are much brighter with strong green

fruit edge.
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Table 1. Average number of mites per leaf of Carambola in the demonstration plot of organic farming at

Yuanlin.

Dates Adult mite Nymph Egg
investigated CK Organic CK  Organic CK Organic
Oct. 20, 1992 0.3 0.1 0.7 0.6 0 0.7
Nov. 20, 1992 3.5 0.7 0.8 0.5 1.4 0.6
Dec. 20, 1992 4.4 1.2 0.9 0 2.1 0.3
Jan. 20, 1993 1.7 1.8 0.2 0.8 0.7 0.6
Feb. 20, 1993 1.4 2.3 0.5 0.6 0.5 0.9
Mar. 20, 1993 9.9 2.9 0.6 0 20.1 2.3

" The number of adult mite, nymph, and egg are the average of 20 leaves.

2 A miticide (Shinsaman) was sprayed respectively in Oct, and Dec., 1992 for the check plot.

%) A mixture of a enzyme-sugar solution and a vinegar (respectively diluted for 400 times with water) was sprayed at
the interval of every 10~15 days for the plot of organic farming from flowering stage.
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Table 2. The tree vigor and fruit quality of Carambola in the demonstration plot of organic farming at

Yuanlin.
Treat- Leaf Leaf ?mgle Sugar Fruc;t Fruit storage Er}nﬁ it ed
ments  dropping  chlorosis ruit  content acidity quality rightness  Fruit edge
wt.g  Brix % color
Control Serous Serous 224 8.5 0.35 Start rotting 5 Fair No green
days after color or
harvest slightly geen
Organic Very few Light 238 8.7 0.22 Start rooting Very bring Clearly geen
farming 12 days after
harvest

" The figures of single fruit weight, sugar content, and fruit acidity are the average of 10 fruits harvested on March 26,
1993.

? and

%) See table 1.
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A Study on the Processing of Enzyme-sugar
Solution and the Effect of the Spray of the
Mixture of Enzyme-sugar Solution and Vinegar
on Carambola under Organic Farming

Ching-Fang Hsieh, Kuo-Nan Hsu and Chin-Chen Liu

Taichung District Agricultural Improvement Station

Abstract

The time requirement for making enzyme-sugar solution is different with seasons.
With the method and the enzyme used in this experiment, it required more than 10 days
for the enzyme-sugar solution reaching to full fermentation or full bulbing during winter
season, but it required only about 4 days in the summer season. However the acidification
of this summer-made enzyme-sugar solution was faster and it was shorter in storage time.

Long-term intensive spray with low concentration of the mixture of enzyme-sugar
solution and vinegar (respectively diluted to 400 times) was effective in preventing the
rapid multiplication of the leaf mites on Carambola. Besides under the organic farming
system, it helped prevent the weakening of the tree vigor in the winter harvest season,
reduce the fruit acidity, lengthen the storage time of the fruit, promoted the brightness and
the green edge color of the fruit.

The above results are only part of the effect of the mixture of enzyme-sugar solution
and vinegar. For more effective control of the insects and diseases, it seems many more
natural pest killing material can be added to the above mixture; and for more effective
promotion of plant growth or improvement in fruit quality, it seems many more natural
nutritional material can be added to the above mixture. Therefore we can say that the
utilization of the mixture of enzyme-sugar solution and vinegar for the promotion of crop
growth and pest control in this island is only at the starting point, there are still many
useful and helpful methods waiting for us to exploit and utilize.

Key words: Enzyme-sugar solution, Mixture of enzyme-sugar solution,
Carmbola, Organic farming.



