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Development of Potassium Chlorate Based Safety Longan Flowering

Stimulant and the Suitable Forms for Farmer Application

Abstract

The development of method for producing potassium chlorate based safety
Longan Flowering stimulant (SLFS) was carried out in order to find the alternative way to
use potassium chlorate (KCIO,) more safety. The method was based on adding some
materials to reduce the sensitivity of KCIO,. The effectiveness of flowering due to SLFS
stimulation and related management technique were also studied.

Equipment for detection the sensitivity of explosion was designed and
compared to the shock force generated by an electric detonator. The momentum due to
the crush of heavy material which fall by gravitation to the hard floor was used to replace
the detonator. It was used for detecting explosion of all materials under this study. It
was found that force at 61.3 Newton was equivalent to the shock force that generated by
no.6 electric detonator. By increasing the momentum up to 112 Newton, pure KCIO,
was totally and strongly exploded. In order to investigate explosion carefully, sound was
detected at 30 meters far apart from the origin and recorded in the cassette. The signal
analyzer equipment was used for the measurement of sound intensity level of over 17
dB to represent explosion.

Materials that normally use for making chemical fertilizer were grouped as
water soluble and non-water soluble. Materials for reducing explosive property (REM)
was found to be slake lime (Ca(OH),), clay, baking soda (NaHCO,) and borax (Na,B,0.)
when included in mixture of more than 40%. However, Ca(OH), seemed to be superior
to the other since the level in mixture can be reduced to 20%. However, explosion
support materials such as potassium nitrate (KNO,) required more REM and less KCIO ,
when including KNO, in the mixture. Since NaHCO, and Na,B,0, were good water
soluble REM, mixture of KCIO ,, NaHCO, and Na,B,0, may be safe for keeping in mixing
plants than pure KCIO ,. The ratio of 62:12:26, respectively, was found effective, and

this starting material (SM) can be easily used for further preparation.



Non soluble SLFS (NSM) consisted of KCIO,, Ca, (PO,) ,, CaSO,, Na,B,0, ,
KNO, and dolomite by the ratio of 15: 30: 19: 4: 4: 28, respectively. It resisted to the
shock even though sulfur was additional mixed with. The NSM mixture was also not
combustible. Other non soluble forms consisted of 25% KCIO, and 75% clay or 25%
KCIO, and 45% dolomite plus 30% clay were also good. For water soluble mixture
(WS), the combination of 20% KCIO,, 66% NaHCO, and 14% KNO, was chosen . The
confirmation of explosion sensitivity of all SLFS forms was eventually conducted by using
electric detonators. All formulas were found resistance to the shock.

The investigation of flowering stimulant effects was conducted using E-daw
Longan trees. The results showed that NSM group flowered more profusely (89.8%)
within 39 days, which did not differ from using pure KCIO,. Number of fruits per panicle
was not significantly different from those used pure KCIO,. Moreover, fruit quality such
as diameter, skin thickness, sugar content and weight of fruit of NSM group was not
different from control and KCIO, groups. The application methods of both on soil and
leaves spraying gave similar results. Cost of application per tree was at the minimum
when using spray method.

The commercial scale method for producing SLFS was furthermore developed
in order to produce SLFS as pellets and increase the soluble minerals content. Clay was
used by 40% as a binder for making pellets and mixed with 60% NSM mixture. The loss
due to loose binding of pellets was lower than those excluded clay as a binder.
However, for making pellets from WS mixture, slake lime water was used as a binder. In
order to increase water soluble mineral contents (WSM mixture), Na,HPO, and MgSO,
was used to replace Ca, (PO,) and dolomite.

The application of WS, WSM and NSM pellets (NSMP) on Longan trees was
performed. The results showed that WSM group flowered within 30 days and got better
flowering score than the NSMP and WS groups. The suitable level of application was
estimated by the regression method and found that rate at 8-9 g/m ? KCIO, equivalent or
53.7 g/m ? canopy cover area of WSM promoted good flowering.

The use of WS mixture at the concentration of 10,000 PPM or 2 kg/200 liters

of water was as good as KCIO, in spraying leaves for flowering, but these mixtures



caused leaves to burn and dropped. However, the application of NPK 15-15-15 fertilizer
at panicle growing stage (10 cm-long) significantly increased number of fruit per panicle
compared to non fertilizer application. Nevertheless, when WS and WSM which were
prepared from SM were used by spraying, fewer flowering response was detected. |t
might be due to the effect of boron or the imbalance of minerals in the mixtures. As
seen, this WS mixture consisted of borax. Consequently, after removing borax from WS,
or increasing P and reducing Mg levels in WSM, good flowering response was seen,
although the concentration was reduced to 5000 PPM.

Water soluble SLFS which contained minerals (WSM) can be used for stimulating
shoot growth and increase leaves area. After fruits harvest for 1 month, WSM mixture
was sprayed at 5000 PPM dissolve rate, and leaves length and width were measured at
the mature leaves stage. It was found that leaves area was significantly increased
compared to non-sprayed group. Leaves color was found more deep green than the
non-sprayed group. The leaves veins were found thicker in the sprayed group.

The management of Longan trees was important. The application of NPK 15-
15-15 after 1 week of the WSM application depressed flower emergence significantly
compared to those non-fertilizer application. Moreover, early application of NPK 15-15-
15 significantly promoted leaf flushing prior to the panicles shoots. When WSM was
sprayed to KCIO,-—resisted Longan trees at the concentration of 15,000 PPM and
following by soil application of the same mixture, flowering of these trees was recovered.
The most effective ways of flowering was seen when WSM was sprayed on the mature
leaves for 2 times, and following by soil application at the rate of 53.7 g/m2 canopy cover
area. The NPK 8-24-24 fertilizer was applied at 1 week prior to the flower emergence.
This management supported flowering very effectively. Panicles were produced directly
from bud with regular flowering throughout the trees. Moreover, the length, thickness
and branch in panicles were significantly different from those applied only on soil.

Finally, farmers in Chiangmai and Lumpoon provinces who have insufficient
knowledge of using KCIO, were trained and introduced SLFS for their own use. After a
period of study, they have accepted that the use of SLFS showed better results in the

second year application compared to pure KCIO, . Although cost of application per tree



was higher than using KCIO, , farmers preferred to continue using SLFS since good

responses of flowering and trees condition were obviously seen.





