Chapter 4

Results

1. The concentration effect of potassium chlorate on flower induction of derooted
air-layered longan cv. Daw

The roots of one year old air-layered longans were cut off (derooted, DR)
before dipping in potassium chlorate (KClOs) solutions at various concentrations for
24 h then cultured them in water. It was found that KCIOj; could induce flowering in
DR. The percentage of flowering in Table 1 showed that KCIO; at the concentrations
of 300, 400 and 500 ppm could promote flowering in DR longan within 35, 32 and 30
days after treatment (DAT) respectively with the percentage of flowering trees of 30,
20 and 30% respectively. However, the treated plants also showed slightly toxic
symptoms from KClO; toxification such as yellowing or chlorosis and leaf drop in
mature leaves. In the high concentrations (1,000, 2,500 and 5,000 ppm) treatments,
KCIOj; caused severe toxic symptoms i.e. leaf dropped, chlorosis, distorted leaves and
leaf dehydration, within 10 DAT (Figure 3). Even though KC1O; could induce flower
buds (Figure 4) development in DR + KCIOs longan which cultured in water but the

floral bud could not develop into mature inflorescence.

For the treatments which DR+KC1O3; were cultured in nutrient solutions after
dipping in KCIO; solutions, it was found that DR+KCIO; longans at all
concentrations of the KCIO; treatments showed the severe toxic symptoms and all of

the plants died within 15-20 DAT.

By these results, dipping the DR longan in 500 ppm KCIO; and culture in
water could early promote longan flowering within 30 DAT. Then 500 ppm KCIO;

was used for the next experiment 2 and 3.
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Table 1 The effect of potassium concentrations on flower induction of derooted air-

layered longan cv. Daw

Treatments Concentration of  Days to Flowering Percentage of
KCIO; (ppm)  (days after treatment)  Flowering (%)

0 - 0

100 - 0

200 - 0

. 300 35 30

Cultured in water 400 32 20

(at low concentration)

500 30 30

1,000 - 0

2,500 - 0

5,000 - 0

0 - 0

100 - 0

_ . 200 - 0

Cultured in nutrient

300 - 0

400 - 0

500 - 0
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Figure 3 The toxic symptoms of potassium chlorate at high concentrations on derooted
air-layered longan cv. Daw (A: normal; B: leaf drop; C, D and E: chlorosis;

F: dehydration)
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Figure 4 Floral buds of derooted air-layered longan cv. Daw treated with 500 ppm
KCl10s

2. Effect of potassium chlorate (KCIO3) on flowering and morphological change

of the terminal buds in air-layered and derooted air-layered longans cv. Daw

The morphological changes of terminal buds were determined at 10, 15,
20, 25 DAT wusing freezing microtome and paraffin embedded method. The
results revealed that apical meristem of air-layered and derooted air-layered
longan without KCIO; treatment was spherical in shape of dome and had only leaf
primordiam as vegetative phase throughout the experiments (Figure 5 and 6).
Whereas air-layered and derooted air-layered longan treated with KClOs, their
terminal buds showed extending apical meristem and axillary bud. The axillary buds
at the shoot tip could be determined under light microscope as flower buds at 25 DAT
(Figure 7 and 8) and the flower bud could be determined by nake eyes at 45 DAT

(Figure 9).
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Figure 5 The terminal bud of air-layered longan cv. Daw at 10 (A), 15 (B), 20 (C)
and 25 (D) days, without KClOs treatment (ab = axillary bud, am = apical

meristem, yl = young leaf")
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Figure 6 The terminal bud of derooted air-layered longan cv. Daw at 10 (A), 15 (B),
20 (C) and 25 (D) days, with KCIOj; treatment (ab = axillary bud, am =

apical meristem, yl = young leaf)
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Figure 7 The terminal bud of air-layered longan cv. Daw at 10 (A), 15 (B), 20 (C)
and 25 (D) days, with KC1O; treatment (ab = axillary bud, am = apical

meristem, yl = young leaf, fb = floral bud)
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Figure 8 The terminal bud of derooted air-layered longan cv.Daw at 10 (A), 15 (B),
20 (C) and 25 (D) days, with KCIOs treatment (ab = axillary bud, am =

apical meristem, yl = young leaf, fb = floral bud)
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Figure 9 Floral buds induced by potassium chlorate of derooted air-layered longan at
35-40 DAT

3. Effect of potassium chlorate on physiological and biochemical changes in

leaves and shoots of air-layered and derooted air-layered longan cv. Daw
3.1 The chlorophyll content

Chlorophyll a contents before treatments of leaves were 0.0698-0.0754
mg-gFW™' (Table 2). The chlorophyll a contents of R and DR tended to decrease. But
the chlorophyll a content of R+KClO3; and DR+KClO; did not change. However, the
chlorophyll a contents of all treatments did not show significant differences
throughout the studied period. Chlorophyll b contents before treatments were 0.1070-
0.1211 mg-gFW™' (Table 4) which were about two times higher than chlorophyll a.
The chlorophyll b within treatment of DR tended to decrease as the other treatments

seemed to unchange.

For total chlorophyll contents before the treatments were 0.1769-
0.1964 mg-gFW™' (Table 6). The total chlorophyll contents of all treatments did not
show significant differences throughout the studied period. But the contents within R

and DR tended to decreased in small amount.
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However, changing percentage of chlorophyll a contents in R tended to
increase as other treatments did not change and it showed the significant increasing at
20 DAT. The percentages of chlorophyll a contents at 20 DAT of R, R+KClO;, DR
and DR+KCIO; were 15.00, 13.28, -10.49 and 2.17% respectively. (Table 3 and
Appendix table 1). But the changing percentage of chlorophyll b contents of all
treatment were not significantly different, and the changing percentage within
treatment also were not significantly different throughout the studied period. These

results was similar to the changing percentage contents of total chlorophyll.

Table 2 The chlorophyll a contents (mg-gFW™) of leaves of air-layered (R) and
derooted air-layered (DR) longan cv. Daw, non-treated and treated with

potassium chlorate (+KClO3) at the concentration of 500 ppm

Chlorophyll a (mg-gFW™)

Treatments Day (s) after treatments (DAT) LSDo 05
0 5 10 15 20 25

R 00698B  00724B  00702B  00737B  00802A 0.0719B  0.0051

R+KCl1O3 0.0740  0.0750  0.0732  0.0769  0.0834  0.0758 NS

DR 00754A 00727AB  00694B  00675B  00673B  0.0614C  0.0052

DR+KCIO;  0.0700  0.0689  0.0656  0.0669  0.0710  0.0622 NS

LSDyg s ns ns ns ns ns ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD
NS: Means within the same row non significant difference at p < 0.05 by LSD
A, B, C: Means within the same row followed by different letters were significant

differences at p < 0.05 by LSD
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Table 3 The changing percentage of chlorophyll a (%) of leaves of air-layered (R)
and derooted air-layered (DR) longan cv. Daw, non-treated and treated with

potassium chlorate (+KCIlO3) at the concentration of 500 ppm

Changing percentage of chlorophyll a (%)

Treatments Day (s) after treatments (DAT) LSDo 05
0 5 10 15 20 25

R 0 381B. 0.70B  5.72B  1500aa 2.99B 7.30

R+KCl1O3 0 1.47 -0.78 4.42 13.28 a 3.11 NS

DR 0 -3.45 -7.79 -10.35  -10.49b  -18.27 NS

DR+KCIO; 0 -1.33 -5.92 -4.01 2.17ab  -10.40 NS

LSDg 05 - ns ns ns 16.68 ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD
NS: Means within the same row non significant difference at p < 0.05 by LSD

a, b: Means within the same column followed by different letters were significant
differences at p < 0.05 by LSD

A, B: Means within the same row followed by different letters were significant

differences at p < 0.05 by LSD
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Table 4 The chlorophyll b contents (mg-gFW™) of leaves of air-layered (R) and
derooted air-layered (DR) longan cv. Daw, non-treated and treated with

potassium chlorate (+KCIlOs3) at the concentration of 500 ppm

Chlorophyll b (mg-gFW™)

Treatments Day (s) after treatments (DAT) LSDy 05
0 5 10 15 20 25

R 0.1100  0.1116 ~ 0.1104  0.1130 0.1175 0.1122 NS

R+KClO; 0.1132  0.1150 0.1167  0.1185  0.1197  0.1220 NS

DR 0.121TA 01159AB 01l®ABC 01055BD 01019  0.0953D  0.0110

DR+KCIO;  0.1070  0.1057  0.1015  0.1029  0.1081  0.0970 NS

LSDg 05 ns ns ns ns ns ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD
NS: Means within the same row non significant difference at p < 0.05 by LSD
A, B, C, D: Means within the same row followed by different letters were significant

differences at p < 0.05 by LSD
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Table 5 The changing percentage of chlorophyll b (%) of leaves of air-layered (R)
and derooted air-layered (DR) longan cv. Daw, non-treated and treated with

potassium chlorate (+KClOs3) at the concentration of 500 ppm

Changing percentage of chlorophyll b (%)

Treatments Day (s) after treatments (DAT) LSDo 05
0 5 10 15 20 25

R 0 1.65 0.46 2.83 6.99 1.97 NS

R+KCl1O3 0 1.88 3.77 5.64 6.74 9.42 NS

DR 0 -4.20 -8.21 -12.61 -15.53 -20.79 NS

DR+KCIOs 0 -0.98 -4.59 -2.94 2.11 -7.90 NS

LSDg 05 - ns ns ns ns ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD

NS: Means within the same row non significant difference at p < 0.05 by LSD

Table 6 Total chlorophyll contents (mg-gFW™) of leaves of air-layered (R) and
derooted air-layered (DR) longan cv. Daw, non-treated and treated with

potassium chlorate (+KClO3) at the concentration of 500 ppm

Total Chlorophyll (mg-gFW™)

Treatments Day (s) after treatments (DAT) LSDg s
0 5 10 15 20 25

R 0.1798 B 0.1839B 0.1805B 0.1867B 0.1977A 0.1840B  0.0109

R+KCIO3 0.1871  0.1899  0.1898  0.1954  0.2030 0.1977 NS

DR 0.1964A 01885AB 01802aBc 01729BD 0.1691CD 0.1566D  0.0158

DR+KCIO;  0.1769  0.1746  0.1672  0.1698  0.1791  0.1593 NS

LSDy.05 ns ns ns ns ns ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD
NS: Means within the same row non significant difference at p < 0.05 by LSD
A, B, C, D: Means within the same row followed by different letters were significant

differences at p < 0.05 by LSD
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Table 7 The changing percentage of total chlorophyll (%) of leaves of air-layered
(R) and derooted air-layered (DR) longan cv. Daw, non-treated and treated

with potassium chlorate (+KCIlOs3) at the concentration of 500 ppm

Changing percentage of total chlorophyll (%)

Treatments Day (s) after treatments (DAT) LSDo 05
0 5 10 15 20 25

R 0 249 0.55 3.95 10.10 237 NS

R+ KCIO; 0 1.71 1.95 5.13 9.31 6.87 NS

DR 0 -4.63 -8.06 -11.75 -13.60  -19.84 NS

DR+KCIOs 0 -1.10 -5.06 -3.30 2.17 -8.76 NS

LSDg 05 - ns ns ns ns ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD

NS: Means within the same row non significant difference at p < 0.05 by LSD
3.2 Carbohydrate analysis
3.2.1 Total nonstructural carbohydrate (TNC)

Leaf TNC contents before treatments were 34.74-41.56 mgD-glucose
equivalent-gDW™' (Table 8). Leaf TNC contents of all treatments tended to decrease
and they showed the significant differences throughout the studied period except at 20
DAT and the contents in DR+KCIOs; had higher contents than the other treatments.
AT 25 DAT, leaf TNC contents of R, R+tKCIO3;, DR and were 31.64, 30.07, 32.39
and 37.05 mgD-glucose equivalent-gDW™ respectively.

Shoot TNC contents before treatments were 42.26-48.97 mgD-glucose
equivalent-gDW' which were higher than the leaf TNC contents. Shoot TNC contents
also showed the significant differences at 15, 20 and 25 DAT which the contents in
DR seemed to be higher than the others At 25 DAT, shoot TNC contents of R,
R+KCIOs3;, DR and DR+KCIO; were 40.45, 36.25, 44.43 and 38.85 mgD-glucose
equivalent-gDW™' respectively. But leaf and shoot TNC contents within each treatment

did not show significant differences.
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However, the changing percentage of TNC contents in leaves of all
treatments did not show significant differences. But the changing percentage of them
within DR+KCIlOs tended to decrease gradually throughout the studied period as the
other treatments did not change. At 25 DAT, the decreasing percentage changes of
leaf TNC contents of R, R+KClO3, DR and DR+KCIO; were -8.64, -10.44, -7.73 and
-10.86% respectively (Table 9 and Appendix table 4).

The shoot TNC content changing percentages only showed significant
differences at 10 DAT which the TNC content of R and DR+KCIO5 tended to lower
than the other treatments. Whereas the changing percentages of TNC content within R
and DR+KCIO; tended to decreased throughout the studied period. At 25 DAT, the
changing percentages of shoot TNC content of R, R+KCIO;, DR and DR+KCIO;
were -9.12, -14.04, -9.39 and -10.67% respectively.
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Table 8 Total nonstructural carbohydrate (TNC) (mg D-glucose equivalent-gDW™) of

leaves and shoots of air-layered (R) and derooted air-layered (DR) longan cv.

Daw, non-treated and treated with potassium chlorate (+KClOs) at the

concentration of 500 ppm

TNC (mg D-glucose equivalent-gDW™)

olilgzrgs Treatments Day (s) after treatments (DAT) LSDo 05
0 5 10 15 20 25
R 3474b 34.62b 3396b 3241b 3256 31.64b NS
R+KCIO; 35.58b 32.21b 32.04b 31.17b 3093 30.07b NS
e DR 3515b 34.50b 3473ab 33.87b 3315 32.39b NS
DRHKAO; 41.56a 3994a 3892a 3858a 37.76 37.05a NS
LSDg s 4.82 5.20 4.38 4.51 ns 4.01
R 44.54 43.50 4286 4136ab 40.82ab 4045ab NS
R+KCIO; 4226 3926 3793 3692b 36.81b 36.25b NS
B § DR 48.97 47.19 4485 45.10a 4539a 4443 a NS
DR+KAO;  43.63 42.20 4197 406lab 39.63b 38.85Db NS
LSDy.05 ns ns ns 4.85 5.12 4.77

ns: Means within the same column were non significant difference at p < 0.05 by LSD

NS: Means within the same row non significant difference at p < 0.05 by LSD

a, b: Means within the same column followed by different letters were significant

differences at p < 0.05 by LSD
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Table 9 The changing percentage of total nonstructural carbohydrate (TNC) (%) of

leavesand shoots of air-layered (R) and derooted air-layered (DR)

longan cv. Daw, non-treated and treated with potassium chlorate

(+KClO:s) at the concentration of 500 ppm

Plant

Changing percentage of TNC (%)

organs Treatments Day (s) after treatments (DAT) LSDy.05
0 5 10 15 20 25
R 0 -0.32 -1.86 -6.44 -5.89 -8.64 NS
R+KCIOs 0 -4.12 -4.60 -7.21 -7.90 -10.44 NS
Leaves
DR 0 -1.88 -1.20 -3.57 -5.76 -7.73 NS
DRHKAOs 0 -389A -676AB -7120AB -9.16 B -10.86B  4.27
LSDg 05 - ns ns ns ns ns
R 0 -231A 374aA -7.10B -833B -9.12B 2.03
R+KCIOs 0 -6.97 -1020b -12.54 -12.84 -14.04 NS
Shoots
DR 0 363 -837b -7.98 -7.41 -9.39 NS
DRHKAOs 0 -338A -377aA -673AB -893B -1067B 4.50
LSDy 05 - ns 2.48 ns ns ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD

NS: Means within the same row non significant difference at p < 0.05 by LSD

a, b: Means within the same column followed by different letters were significant

differences at p < 0.05 by LSD

A, B: Means within the same row followed by different letters were significant

differences at p < 0.05 by LSD
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3.2.2 Total sugar (TS)

Leaf total sugar (TS) contents before treatments were 29.61-30.97 mg D-
glucose equivalent-gDW™' (Table 10). Leaf TS contents of all treatments did not show
significant differences throughout the studied period. And leaf TS contents within
treatment of DR+KCIO3 tended to decrease gradually as the leaves age increased. At
25 DAT, leaf TS contents of R, R+KClO3;, DR and DR+KCIO; were 28.03, 27.74,
27.67 and 26.48 mg D-glucose equivalent-gDW™ respectively.

Shoot TS contents before treatments were 19.54-20.67 mg D-glucose
equivalent-gDW™' which were lower than the leaf TS contents. Shoot TS contents of all
treatments did not show significant differences throughout the studied period as same
as the leaves. But shoot TS contents within each treatment tended to decrease in small
amount. At 25 DAT, shoot TS contents of R, R+KClO;, DR and DR+KCIO; were
17.49, 18.31, 17.80 and 18.04 mg D-glucose equivalentgDW™ respectively.

However, changing percentage of leaf TS contents of all treatments
mostly did not showed significant differences except at 25 DAT which in DR+KCIO;
tended to decrease in higher percentage than other treatments. But changing
percentage contents within treatment of R+KCIO; and DR+KCIO; significantly
tended to decrease. The changing percentages of leaf TS contents of R, R+KCl0O;, DR
and DR+KCIOs were -7.13, -7.72, -6.55 and -14.51% respectively (Table 11 and
Appendix table 5).

The shoot TS content decreasing percentages in R+KCIO; and
DR+KCIOs tended to higher than R and DR. However, they showed the significant
differences only at 10 and 20 DAT. At 10 DAT, the decreasing percentages of shoot
TS contents of R, R+KC103, DR and DR+KCI10O; were -0.92, -8.13, -4.31 and -9.59%
respectively, at 20 DAT, were -6.40, -13.88, -5.61 and -9.74% respectively. But the
changing percentages contents within treatment of R, R+KCIO; and DR tended to

decrease throughout the studied period.
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Table 10 Total sugar (TS) (mg D-glucose equivalent-gDW™) of leaves and shoots of
air-layered (R) and derooted air-layered (DR) longan cv. Daw, non-treated

and treated with potassium chlorate (+KClO3) at the concentration of 500

ppm
TS (mg D-glucose equivalent-gDW™)
Plant o trregts D fier treatments (DAT LSD
organs ay (s) after treatments ( ) 0.05
0 5 10 15 20 25
R 30.18  28.75 2834 2947 28.05 28.03 NS

R+KCIO; 30.06 30.13 28.73 29.51 28.49 27.74 NS
Leaves
DR 29.61 28.26 29.25 28.76 28.32 27.67 NS

DR+KAO; 3097 A 2996AB 2928ABC 282B(D 2731CD 2648D  1.89

LSDg 05 ns ns ns ns ns ns

R 19.54A 1867B 1936A 182cC 1829Cc 1749D 0.37

R+KCIO; 20.67A 1989AB 189BC 18.15Cc 17.80Cc 1831cC 1.19
Shoots

DR 1996 A 1961AB 19.10B 1894B 18.84B 17.80cC 0.73

DR+KAO; 2033 A 19499AB 1838BC 1847BC 1835BC 18.04C  1.26

LSDy 05 ns ns ns ns ns ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD
NS: Means within the same row non significant difference at p < 0.05 by LSD
A, B, C, D: Means within the same row followed by different letters were significant

differences at p < 0.05 by LSD
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Table 11 The changing percentage of total sugar (TS) (%) of leaves and shoots
of air-layered (R) and derooted air-layered (DR) longan cv. Daw, non-treated

and treated with potassium chlorate (+KClO;) at the concentration of 500

ppm
Changing percentage of TS (%)
Plant . imenss D fter treatments (DAT LSD
organs ay (s) after treatments ( ) 0.05
0 5 10 15 20 25

R 0 -4.75 -6.10 -2.34 -7.07 -7.13a NS

R+KCIO; 0 024 A -444BC -184AB -523BC -7.72aC 4.27
Leaves

DR 0 -4.57 -1.22 -2.88 -437 -6.55a NS

DR 0 -327A 545AB 889ABC -1182BC -1451bc  7.28
LSDg 05 - ns ns ns ns 5.42

R 0 -445B -092aA -6.86B -640aB -1049Cc 2.28

R+KCIO; 0 -3.77A -813bB -1219C -1388cCc -1142C  2.95
Shoots

DR 0 -1.75 A 431abA -5.11 A -56laa -10.82B 3.99

DR, 0 413 -959b -9.15 -974b -10.99 NS
LSDy 05 - ns 5.46 ns 3.09 ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD
NS: Means within the same row non significant difference at p < 0.05 by LSD

a, b, c: Means within the same column followed by different letters were significant
differences at p < 0.05 by LSD

A, B, C: Means within the same row followed by different letters were significant

differences at p < 0.05 by LSD
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3.2.3 Reducing sugar contents (RS)

Leaf reducing sugar (RS) contents before treatments were 19.58-20.77
mg D-glucose equivalentgDW™' (Table 12). Leaf RS contents of all treatments did not
show significant differences throughout the studied period. And leaf RS contents
within each treatment tended to have a little decreasing as the leaves age increased.
However, they also did not show significant differences. At 25 DAT, leaf TS contents
of R, R+KClOs, DR and DR+KCIO; were 19.64, 19.54, 18.97 and 19.15 mg D-glucose
equivalent-gDW™' respectively.

Shoot RS contents before treatments were 16.09-16.52 mg D-glucose
equivalent-gDW™ which were lower than the amount of leaf RS contents. Shoot RS
contents of all treatments did not show significant differences throughout the studied
period as leaves except at 15 DAT which in R seemed to be higher than the other
treatments. Whereas shoot RS contents within treatment of R+KCIO;, DR and
DR+KCIO; had a little decreasing trends. At 25 DAT, shoot RS contents of R,
R+KCIOs3;, DR and DR+KCIO; were 14.50, 14.63, 14.70 and 14.92 mg D-glucose

equivalent-gDW™' respectively.

However, the changing percentage of leaf and shoots RS contents in all
treatments did not show significant differences. And the changing percentage contents
of leaf and shoots within each treatment also did not show significant differences
throughout the studied period. However, they tended to have a few changes. At 25
DAT, the changing percentages of leaf RS contents of R, R+KClOs;, DR and
DR+KCIO; were -4.05, 0.29, -8.48 and -7.28% respectively, and the shoot RS content
changing percentages of R, R+KClO3, DR and DR+KCIOs were -10.50, -8.97, -10.38
and -9.38% respectively. (Table 13 and Appendix table 6).
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Table 12 Reducing sugar (RS) contents (mg D-glucose equivalentgDW™) of leaves
and shoots of air-layered (R) and derooted air-layered (DR) longan cv.
Daw, non-treated and treated with potassium chlorate (+KCIOs) at the

concentration of 500 ppm

RS (mg D-glucose equivalent-gDW™)

Plant

organg Treatments Day (s) after treatments (DAT) LSDy.05
0 5 10 15 20 25
R 2049  20.13  18.86 19.13 1922  19.64 NS

R+KCIO; 19.58 20.29 20.15 19.78 18.87 19.54 NS
Leaves

DR 20.77 19.91 19.40 18.99 18.74 18.97 NS
DR+KAG;  20.65 19.74 19.45 19.44 19.81 19.15 NS

LSDg 05 ns ns ns ns ns ns

R 16.24 16.10 16.02 16.13a 15.23 14.50 NS

R+KCIO; 16.09A 1530AB 1571 A 1563abA 1451 Cc 1463BC 0.75
Shoots

DR 16.40 A 1566AB 15.55B 1513bBC 1486BC 14.70Cc  0.77

DRHKAO; 16.52A 1591AB 1595AB 1526cBC 14.63C 1492BC  1.07

LSDg 05 ns ns ns 0.66 ns ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD
NS: Means within the same row non significant difference at p < 0.05 by LSD

a, b, c: Means within the same column followed by different letters were significant
differences at p < 0.05 by LSD

A, B, C: Means within the same row followed by different letters were significant

differences at p < 0.05 by LSD
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Table 13 The changing percentage of reducing sugar (RS) contents (%) of leaves

and shoots of air-layered (R) and derooted air-layered (DR) longan cv.

Daw, non-treated and treated with potassium chlorate (+KClO3) at the

concentration of 500 ppm

Plant

Changing percentage of RS (%)

organs Treatments Day (s) after treatments (DAT) LSDy.05
0 5 10 15 20 25
R 0 -1.57 -7.73 -6.66 -6.11 -4.05 NS
R+KCIOs 0 3.59 3.16 1.20 -3.57 0.29 NS
Leaves
DR 0 -3.76 -6.21 -8.06 -9.39 -8.48 NS
DRHKAOs 0 -4.34 -5.78 -5.78 -4.05 -7.28 NS
LSDg 05 - ns ns ns ns ns
R 0 -0.81 -1.36 -0.55 -6.00 -10.50 NS
R+KCIOs 0 488 -2.28 -2.82 -9.76 -8.97 NS
Shoots
DR 0 453 -5.16 -7.77 -9.36 -10.38 NS
DRHKAOs 0 -3.14 -3.08 -7.19 -11.04 -9.38 NS
LSDg 05 - ns ns ns ns ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD

NS: Means within the same row non significant difference at p < 0.05 by LSD
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3.3 Nutrient analysis
3.3.1 Total nitrogen (TN)

Leaf total nitrogen contents before treatments were 5.04-5.26 (Table
14). Leaf TN contents did not show significant differences among treatment. But leaf
TN contents within each treatment tended to decrease as the leaves age increased.
However, at 25 DAT, leaf TN contents of R, R+tKClO3;, DR and DR+KClO5; were
3.14, 3.13, 3.54 and 3.35% respectively.

Shoot TN contents before treatments were 3.52-4.19% which were
lower than the leaf TN contents. Shoot TN contents showed some significant
differences among the treatments throughout the studied period. But shoot TN
contents within treatment of DR and DR+KCIO; tended to decrease as R and
R+KCIOs; did not change. At 25 DAT, the shoot TN contents of R, R+KClO;, DR and
DR+KCIO; were 3.54, 3.38, 3.35 and 3.45 respectively which did not show

significant differences.

The changing percentage of leaf TN contents showed that leaf TN
contents in all treatments decreased about 30.91-40.89% after 10 DAT and they did
not show significant differences throughout the studied period. Whereas the changing
percentage within each treatment also did not significantly show decreasing trends.
At 25 DAT, the decreasing percentages of leaf RS contents of R, R+KClOs3, DR and
DR+KCIO; were -37.78, -40.51, -30.91 and -35.51% respectively.

The shoot TN content changing percentages in all treatments did not
show significant differences throughout the studied period. But the shoot TN contents
only within treatment of DR+KCIOs significantly showed decreasing trends (Table
15 and Appendix table 7).

The carbohydrate per nitrogen ratios (C:N) in leaf before treatments
were 6.88-8.15 (Table 16). The C:N ratios in leaf only show significant differences at
15 DAT which in DR+KCIO; seemed to be higher than the other treatments. The C:N
ratios of R, R+KCIO;, DR and DR+KClO; were 10.18, 8.90, 10.14 and 11.54

respectively.
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The carbohydrate per nitrogen ratios (C:N) in shoots before treatments
were 10.52-12.12. The C:N ratios of shoot in all treatments show significant
differences throughout the studied period which in DR seemed to be higher than the
other treatments. But C:N of shoot within each treatment did not show significant
differences. At 25 DAT, the C:N of R, R+KCIO;, DR and DR+KCIO; were 11.43,
10.73, 13.24 and 11.25 respectively.

The changing percentage of leaf C:N in all treatment gave similar
results to the changing percentages within each treatment. Both of them did not
showed significant differences throughout the studied period. However at 25 DAT,
the changing percentage C:N of leaf in R, R+KClO3, DR and DR+KCIO; were 47.46,
50.78, 36.70 and 38.66 respectively (Table 17 and Appendix table 8).

Whereas the changing percentage of shoot C:N show some significant
differences among treatment at 10 DAT which in R+ KCIO; decreased as the other
treatments increased. And the changing percentage of shoot C:N only within
treatment of DR+KClO3 showed significant increasing trends as the other treatments
did not showed significant changes throughout the studied period. At 25 DAT, the
changing percentage of shoot C:N were 5.89, -10.39, 13.41 and 7.11 respectively.



57

Table 14 The total nitrogen content (TN) (%) of leaves and shoots of air-
layered (R) and derooted air-layered (DR) longan cv. Daw, non-treated

and treated with potassium chlorate (+KClO3) at the concentration of

500 ppm
TN (%)
Plant o trregts D fter treatments (DAT LSD
organs ay (s) after treatments ( ) 0.05
0 5 10 15 20 25
R 504A 430B 3.02c 3.18Cc 3.10c 3.14c 0.69

R+KCIO; 526A 3.11B 3.16B 352B 3.11B 3.13B 0.40
Leaves

DR 516 A 332B 348B 334B 320B 3.54B 0.82
DR+KAO; 520A 345B 3.04B 334B 346B 335B 0.66

LSDg 05 ns ns ns ns ns ns

R 4.15 4.02 3.57 3.51 3.6 3.54 NS

R+KCIO; 3.52 3.58 3.53 3.34 3.38 3.38 NS
Shoots

DR 419A 350B 3.54B 350B 338B 335B 0.46

DRHKAO; 4.14A 399A 372B 373B 344cC 345cC 0.19

LSDg 05 ns ns ns ns ns ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD
NS: Means within the same row non significant difference at p < 0.05 by LSD
A, B, C: Means within the same row followed by different letters were significant

differences at p < 0.05 by LSD
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Table 15 The changing percentage of total nitrogen (TN) (%) of leaves and shoots of

air-layered (R) and derooted air-layered (DR) longan cv. Daw, non-

treated and treated with potassium chlorate (+KCIO3;) at the

concentration of 500 ppm

Plant

Changing percentage of TN (%)

organs Treatments Day (s) after treatments (DAT) LSDy.05
0 5 10 15 20 25
R 0 -14.66 -40.03 -36.86 -3844 -37.78 NS
R+KCIOs 0 -40.89 -39.87 -33.16 -40.89 -40.51 NS
Leaves
DR 0 -35.19  -32.08 -3494 -37.66 -30.91 NS
DRHKAOs 0 -30.19 -41.41 -3551 -33.33 -35.51 NS
LSDg 05 - ns ns ns ns ns
R 0 -3.13 -1398 -1542 -13.25 -14.70 NS
R+KCIOs 0 1.70 0.28 -5.11 -3.98 -3.98 NS
Shoots
DR 0 -16.47 -15.51 -1647 -19.33 -20.05 NS
DRHKAOs 0 -3.62A -1014B -990B -1691C -1667C 4.18
LSDy 05 - ns ns ns ns ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD

NS: Means within the same row non significant difference at p < 0.05 by LSD

A, B, C: Means within the same row followed by different letters were significant

differences at p < 0.05 by LSD
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Table 16 The carbohydrate per nitrogen ratios (C:N) of air-layered (R) and
derooted air-layered (DR) longan cv. Daw, non-treated and treated with

potassium chlorate (+KCI1Os) at the concentration of 500 ppm

C:N ratios
Plant D fter treatments (DAT LSD
organs ay (s) after treatments ( ) 0.05
0 5 10 15 20 25
R 6.90C 823B 11.24A 1018bAa 1048 A 10.08A  1.31

R+KCIO; 6.38Cc 1041 A 1012AB 890bB 993AB 963AB 1.33
Leaves
DR 6.88B 10.37A 10.02A 1014bA 1039A 940A 2.13

DRHKAO; 8.15B 11.70A 12.80A 11.54aA 1090A 11.04A 2.42

LSDy.05 ns ns ns 1.33 ns ns

R 1093 10.88b 12.04ab 11.78b 11.37b 11.43b NS

R+KCIO; 12.12 11.00b 10.77b 11.07b 10.89b 10.73b NS
Shoots

DR 11.78 13.49a 12.68a 12.89a 1342a 1324a NS

DR+KAO; 10.52 10.55b 11.26b 10.88b 11.52b 11.25b NS

LSDg.05 ns 1.62 1.35 1.04 1.41 0.84

ns: Means within the same column were non significant difference at p < 0.05 by LSD
NS: Means within the same row non significant difference at p < 0.05 by LSD

a, b: Means within the same column followed by different letters were significant
differences at p < 0.05 by LSD

A, B, C: Means within the same row followed by different letters were significant

differences at p < 0.05 by LSD
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Table 17 The changing percentage of carbohydrate per nitrogen ratios (C:N) (%) of
leaves and shoots of air-layered (R) and derooted air-layered (DR)
longan cv. Daw, non-treated and treated with potassium chlorate

(+KClO:3) at the concentration of 500 ppm

Changing percentage of C:N ratios (%)

Plant

organs Treatments Day (s) after treatments (DAT) LSDy.05
0 5 10 15 20 25
R 0 20.77 63.79 48.70 52.77 47.46 NS
R+KCIOs 0 63.15 59.04 40.05 55.84 50.78 NS
Leaves
DR 0 51.34 46.43 47.62 51.79 36.70 NS
DRHKAOs 0 45.00 60.77 43.98 37.11 38.66 NS
LSDg 05 - ns ns ns ns ns
R 0 0.22 11.15a 9.25 4.98 5.89 NS
R+KCIOs 0 -8.57 -1053b -7.83 -9.18 -10.39 NS
Shoots
DR 0 1555 12.68a 10.02 15.03 13.41 NS
DRHKAOs 0 024c 1126aA 344B 949A 7.11A 3.09
LSDy 05 - ns 12.87 ns ns ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD
NS: Means within the same row non significant difference at p < 0.05 by LSD

a, b: Means within the same column followed by different letters were significant
differences at p < 0.05 by LSD

A, B, C: Means within the same row followed by different letters were significant

differences at p < 0.05 by LSD
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3.3.2 Nitrate contents

Leaf nitrate contents before treatments were 0.4409-0.5225% (Table
18). Leaf nitrate contents of all treatments tended to vary in the small ranges. Only the
leaf nitrate contents of DR were increased gradually throughout the studied period. At
25 DAT, leaf nitrate contents of R, R+KClO;, DR and DR+KCIO; were 0.5032,
0.5376, 0.6796 and 0.6473% respectively. However, the leaf nitrate contents of all
treatments did not show significant differences throughout the studied period except
at 25 DAT which the contents in DR and DR+KCIO; were higher than R and
R+KCIO; (Table 19 and Appendix table 9).

The changing percentage of leaf nitrate contents showed that leaf
nitrate contents of all treatments did not significant differences except at 5 DAT. At
25 DAT, the changing percentages of leaf nitrate contents of R, R+KClOs3, DR and
DR+KCIOs were 14.91, 12.21, 33.17 and 33.72% respectively.
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Table 18 The percentage of nitrate (NO3') (%) in leaves of air-layered (R) and
derooted air-layered (DR) longan cv. Daw, non-treated and treated with

potassium chlorate(+KClOs3) at the concentration of 500 ppm

NO;™ (%)
Treatments Day (s) after treatments (DAT) LSDy o5
0 5 10 15 20 25
R 0.4409  0.5406 0.5398 0.5152 0.4817 0.5032b NS
R+KCIO;  0.5055 0.5042 0.5366 0.5017 0.4290 0.5376b NS
DR 05225BC 05414BC  06151AB  0572ABC 0.4731C 067%aA  0.13

DR+KCIO; 0.5024 0.5314 0.5602  0.5895  0.6075 0.6473a NS

LSDg 05 ns ns ns ns ns 0.08

ns: Means within the same column were non significant difference at p < 0.05 by LSD
NS: Means within the same row non significant difference at p < 0.05 by LSD

a, b: Means within the same column followed by different letters were significant
differences at p < 0.05 by LSD

A, B, C: Means within the same row followed by different letters were significant

differences at p < 0.05 by LSD
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Table 19 The changing percentage of nitrate (NO3') (%) in leaves of air-layered (R)
and derooted air-layered (DR) longan cv. Daw, non-treated and treated with

potassium chlorate (+KClO3) at the concentration of 500 ppm

Changing percentage of NOs™ (%)

Treatments Day (s) after treatments (DAT) LSDyg o5
0 5 10 15 20 25

R 0 2336a 2333 17.47 9.45 14.91 NS

R+ KCIO; 0 1.02b 8.27 3.05 -9.71 12.21 NS

DR 0 4.02b 19.48 12.05 -10.07 33.17 NS

DR+KCIOs 0 7.14 b 12.56 21.41 29.37 33.72 NS

LSDg 05 - 14.94 ns ns ns ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD
NS: Means within the same row non significant difference at p < 0.05 by LSD
a, b: Means within the same column followed by different letters were significant

differences at p < 0.05 by LSD
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3.3.3 Phosphorus

Leaf phosphorus contents before treatments were 0.17-0.19% (Table
20). Leaf phosphorus contents of all treatments did not show significant differences
throughout the studied period. And Leaf phosphorus contents within each treatment
tended to unchange as the leaves age increased. At 25 DAT, leaf phosphorus contents

of R, R+KClO;, DR and DR+KCIO; were 0.15, 0.16, 0.16 and 0.16% respectively.

Shoot phosphorus contents before treatments were 0.17-0.23% which
were almost the same as the leaf phosphorus contents. The shoot phosphorus contents
showed some significant differences at 0, 5, 15 and 20 DAT. But shoot phosphorus
contents within treatment of R+KClO;, DR and DR+KCIlO; tended to decrease as R
seemed to be unchange. At 25 DAT, the shoot phosphorus contents of R, R+KClO;3,
DR and DR+KCIOs; were 0.17, 0.17, 0.17 and 0.16% respectively.

The changing percentage of leaf phosphorus contents showed the same
results as leaf phosphorus contents. At 25 DAT, the changing percentages of leaf
phosphorus contents of R, R+KCIO3, DR and DR+KCIO3 were -13.01, -3.48, -12.34
and -10.46% respectively (Table 21 and Appendix table 10).

The shoot phosphorus content in all treatments did not show significant
differences throughout the studied period except at 25 DAT which R+KClO; tended
to decrease more than the other treatment. Whereas only the changing percentage of
shoot phosphorus within treatment of DR+KCIO; tended to vary in small range. At
25 DAT, the shoot phosphorus content changing percentages of R, R+KClOs, DR and
DR+KCIO3 were -5.09, -24.31,-10.09 and -5.56% respectively.
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Table 20 The percentage of phosphorus (%) of leaves and shoots of air-layered
(R) and derooted air-layered (DR) longan cv. Daw, non-treated and treated
with potassium chlorate (+KCIlOs3) at the concentration of 500 ppm

Phosphorus (%)
Plant
organs Day (s) after treatments (DAT) LSDy 05
0 5 10 15 20 25
R 0.18 0.17 0.16 0.17 0.16 0.15 NS

R+KCIO; 0.17 0.16 0.15 0.16 0.15 0.16 NS
Leaves
DR 0.19 0.16 0.16 0.16 0.16 0.16 NS

DRHKAO;  0.18 0.18 0.16 0.16 0.16 0.16 NS

LSDy.05 ns ns ns ns ns ns

R 0.18b 0.17b 0.17 0.17ab 0.16b 0.17 NS

R+KCIO; 0.23aA 021aaB 0.19B 0.18aB 0.17bB 0.17B 0.0374
Shoots

DR 0.19abA 0.16bC 0.17BC 017abBC 0.18aAB 0.17BC 0.0178

DR+KAO; 0.17bA  0.16bC  0.17A  0.16bC 017bAB 0.16BC  0.0073

LSDy .05 0.13 0.19 ns 0.06 0.06 ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD
NS: Means within the same row non significant difference at p < 0.05 by LSD

a, b: Means within the same column followed by different letters were significant
differences at p < 0.05 by LSD

A, B, C: Means within the same row followed by different letters were significant

differences at p < 0.05 by LSD
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Table 21 The changing percentage of phosphorus (%) of leaves and shoots of air-

layered (R) and derooted air-layered (DR) longan cv. Daw, non-treated

and treated with potassium chlorate (+KClO;) at the concentration of 500

ppm
Changing percentage of phosphorus (%)
Plant
organs Treatments Day (s) after treatments (DAT) LSDy.05
0 5 10 15 20 25
R 0 -0.80 -9.21 -5.37 -8.14  -13.01 NS
R+KCIO; 0 0.46 -8.43 226  -10.19 -3.48 NS
Leaves
DR 0 -8.03 -11.39  -10.59  -8.51 -12.34 NS
DR 0 4.18 -8.94 -7.45 -10.22  -10.46 NS
LSDg 05 - ns ns ns ns ns
R 0 -4.79 -8.80 -8.21 -1047 -5.09a NS
R+KCIO; 0 -9.56 -1822 -22.56 -25.76 -2431b NS
Shoots
DR 0 -15.35 -1026 -10.18  -5.09 -10.09a NS
DR, 0 -937B 0.00A -937B -370AB -556aAB 6.13
LSDy 05 - ns ns ns ns 11.41

ns: Means within the same column were non significant difference at p < 0.05 by LSD

NS: Means within the same row non significant difference at p < 0.05 by LSD

a, b: Means within the same column followed by different letters were significant

differences at p < 0.05 by LSD

A, B: Means within the same row followed by different letters were significant

differences at p < 0.05 by LSD
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3.3.4 Potassium

Leaf potassium contents before treatments were 0.72-0.95% (Table
22). Leaf potassium contents of all treatments did not show significant differences
throughout the studied period except at 20 DAT which the contents in DR+KCIO;
were higher than the other treatments. Whereas the contents within each treatment
seem to be unchanged. At 25 DAT, leaf potassium contents of R, R+KCIlO3, DR and
DR+KCIO; were 0.77, 0.86, 0.78 and 0.93% respectively.

Shoot potassium contents before treatments were 0.75-0.92% which
were almost the same as the leaf potassium contents. The shoot potassium contents
also did not show significant differences throughout the studied period as those of the
leaves except at 20 DAT which the contents in R+KCIO; were the lowest. But shoot
potassium contents within treatment of DR and DR+KCIO; tended to vary in the
small ranges. At 25 DAT, the shoot potassium contents of R, R+KCIOs;, DR and
DR+KCIO; were 0.88, 0.83, 0.76 and 0.86% respectively.

The changing percentage of leaf potassium contents in all treatments
did not show significant differences throughout the studied period. But the changing
percentages within each treatment could be separated in two groups. The first group
was R and DR which the potassium contents tended to decrease. The second group
was R+KCIO; and DR+KCIO; which the potassium contents tended to increase.
However, they did not show significant differences. At 25 DAT, the changing
percentage of leaf potassium contents of R, R+KClO3, DR and DR+KCIO; were -0.31,
19.48, -17.32 and 31.49% respectively (Table 23 and Appendix table 11).

The shoot potassium content changing percentages in all treatments did
not show significant differences throughout the studied period except at 20 DAT
which the changing percentages in R seem to be decreased more than the other
treatments. Whereas the shoot potassium content changing percentages within
treatment of DR tended to increase in small amount while DR+KCIO; tended to

decreased.



68

Table 22 The percentage of potassium (%) of leaves and shoots of air-layered
(R) and derooted air-layered (DR) longan cv. Daw, non-treated and treated
with potassiumchlorate (+KCIlO3) at the concentration of 500 ppm

Potassium (%)

Plant
organs Day (s) after treatments (DAT) LSDy 05
0 5 10 15 20 25
R 0.80 0.75 0.77 0.68 0.76 b 0.77 NS

R+KCIO; 0.74 0.76 0.65 0.90 0.74 b 0.86 NS
Leaves
DR 0.95 0.74 0.79 0.81 0.71b 0.78 NS

DRHKAOG;  0.72 0.79 0.76 0.81 0.88 a 0.93 NS

LSDy.05 ns ns ns ns 0.12 ns
R 0.92 1.04 a 0.90 0.89 0.75 0.88 NS
R+KCIO;  0.81 091b 0.80 0.82 0.82 0.83 NS
Shoots
DR 0.75D 096abA 090B 0.83Cc 0.83Cc 0.76D 0.06
DRtKAO;, 0.88B 1.02aA 096AB 0.89B 0.87B 0.86B 0.11
LSDy.05 ns 0.08 ns ns ns ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD
NS: Means within the same row non significant difference at p < 0.05 by LSD

a, b: Means within the same column followed by different letters were significant
differences at p < 0.05 by LSD

A, B, C, D: Means within the same row followed by different letters were significant

differences at p < 0.05 by LSD
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Table 23 The changing percentage of potassium (%) of leaves and shoots of air-

layered (R)and derooted air-layered (DR) longan cv. Daw, non-treated

and treated with potassium chlorate (+KCIOs3) at the concentration of 500

ppm
Changing percentage of potassium (%)
Plant
organs Treatments Day (s) after treatments (DAT) LSDy.05
0 5 10 15 20 25
R 0 -5.83 -096 -1147 -2.62 -0.31 NS
R+KCIO; 0 2.24 -11.66 21.08 3.19 19.48 NS
Leaves
DR 0 2175 -1649 -1439 -23.07 -17.32 NS
DR 0 10.19 9.69 12.96 25.30 31.49 NS
LSDg 05 - ns ns ns ns ns
R 0 12.88 -0.69 290 -1901c¢ -4.51 NS
R+KCIO; 0 14.25 0.33 295 097ab  2.67 NS
Shoots
DR 0 2733 A 1936AB 1002BC 1015aBC 0.80C  14.96
DR 0 1579A 9.03B 181cCc -103bc -241C 6.11
LSDy 05 - ns ns ns 10.05 ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD

NS: Means within the same row non significant difference at p < 0.05 by LSD

a, b, c: Means within the same column followed by different letters were significant

differences at p < 0.05 by LSD

A, B, C: Means within the same row followed by different letters were significant

differences at p < 0.05 by LSD
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3.3.5 Calcium

Leaf calcium contents before treatments were 2.06-2.59% (Table 24).
Leaf calcium contents of all treatments did not show significant differences
throughout the studied period. And leaf calcium contents within each treatment also
did not show significant differences throughout the studied period. At 25 DAT, leaf
calcium contents of R, R+KClOs;, DR and DR+KCIO; were 2.74, 2.59, 2.68 and
2.66% respectively.

Shoot calcium contents before treatments were 2.75-3.74% which were
a few higher than the leaf calcium contents. The shoot calcium contents of all
treatments also did not show significant differences throughout the studied period as
those of the leaves. But they show some significant decreasing within treatment of
R+KClO; and DR+KCIO;. At 25 DAT, the shoot calcium contents of R, R+KClOs,
DR and DR+KCIO; were 3.30, 2.92, 2.61 and 2.90% respectively.

The changing percentage of leaf calcium contents did not show
significant differences throughout the studied period. Whereas the changing
percentage contents within each treatment did not change significantly. At 25 DAT,
the changing percentages of leaf calcium contents of R, R+KClOs;, DR and
DR+KCIO; were 21.64, 28.91, 10.98 and 21.51% respectively (Table 25 and
Appendix table 12).

The changing percentage of shoot calcium contents in all treatments
also did not show significant differences until at 25 DAT. The shoot calcium changing
percentage contents of R was higher than the other treatments. Whereas the changing
percentage contents only within treatment of DR+KCIO; tended to decrease. At 25
DAT, the calcium content changing percentages of R, R+KCIOs;, DR and DR+KCIO;
were 17.68, -20.24, -4.88 and -22.22% respectively.
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Table 24 The percentage of calcium (%) of leaves and shoots of air-layered (R) and

derooted air-layered (DR) longan cv. Daw, non-treated and treated with

potassium chlorate (+KCIlOs3) at the concentration of 500 ppm

Calcium (%)
Plant
organs Day (s) after treatments (DAT) LSDy 05
0 5 10 15 20 25
R 2.50 2.08 2.70 2.37 2.71 2.74 NS
R+KCIO;  2.06 2.05 2.23 2.65 2.53 2.59 NS
Leaves
DR 2.59 2.23 2.58 2.32 2.48 2.68 NS
DRHKAO;  2.38 2.20 2.11 2.29 2.41 2.66 NS
LSDy.05 ns ns ns ns ns ns
R 3.00 3.33 3.37 3.36 3.35 3.30 NS
R+KCIO; 3.64A 341B 3.13Cc 3.04c 3.04Cc 292cC 0.25
Shoots
DR 2.75 2.77 2.75 2.75 2.75 2.61 NS
DRtKAO;, 3.74A 358AB 322BC 3.05Cc 3.13BC 290cC 0.44
LSDy.05 ns ns ns ns ns ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD

NS: Means within the same row non significant difference at p < 0.05 by LSD

A, B, C: Means within the same row followed by different letters were significant

differences at p < 0.05 by LSD
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Table 25 The changing percentage of calcium (%) of leaves and shoots of air-
layered (R) and derooted air-layered (DR) longan cv. Daw, non-treated

and treated with potassium chlorate (+KClOs) at the concentration of 500

ppm
Changing percentage of calcium (%)
Plant . tments D fter treatments (DAT LSD
organs ay (s) after treatments ( ) 0.05
0 5 10 15 20 25

R 0 -6.26 19.15 2.37 17.14 21.64 NS

R+KCIO; 0 1.49 12.74 30.19 26.56 28.91 NS
Leaves

DR 0 0.37 6.42 0.56 2.49 10.98 NS

DR 0 -3.81 -6.45 5.44 2.42 21.51 NS
LSDg 05 - ns ns ns ns ns

R 0 17.75 20.35 20.73 19.38 17.68 a NS

R+KCIO; 0 -6.99 -1447 -1797 -16.76 -2024b NS
Shoots

DR 0 1.13 0.30 0.19 0.28 -4.88ab NS

DR, 0 424 A -1414B -1816BC -1625BC -22bC  5.79
LSDy 05 - ns ns ns ns 28.69

ns: Means within the same column were non significant difference at p < 0.05 by LSD
NS: Means within the same row non significant difference at p < 0.05 by LSD

a, b: Means within the same column followed by different letters were significant
differences at p < 0.05 by LSD

A, B, C: Means within the same row followed by different letters were significant

differences at p < 0.05 by LSD
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3.4 Nitrate reductase activity (NRA)

Nitrate reductase activity of leaves before treatments of were 0.0126-0.0244

umoleNO, h™'-gFW™ (Table 26). Leaf NRA of all treatments did not show significant
differences throughout the studied period. But the NRA within each treatment tended
to decrease gradually. At 25 DAT, leaf NRA were very low. The nitrate reductase activities
of R, R+KCIO;, DR and DR+KCIO; were 0.0004, 0.0003, 0.0004 and 0.0003 umoleNO, h*
. gFW respectively (Table 27 and Appendix table 13).

But the changing percentage of leaf NRA of R were significantly
higher than the other treatments. However, NRA within each treatment gradually
decreased until the activities almost undetectable. At 25 DAT, the deceasing
percentages of leaf NRA of R, R+KCIlO3;, DR and DR+KCIO; were -96.33, -98.64,
-98.04 and -98.09% respectively.
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Table 26 The nitrate reductase activity (NRA) (pmoleNO,'h™-gFW™) of leaves of
air-layered (R) and derooted air-layered (DR) longan cv. Daw, non-
treated and treated with potassium chlorate (+KClO;) at the

concentration of 500 ppm

NRA (umoleNO;'h™'-gFW™)

Treatments Day (s) after treatments (DAT) LSDy.0s
0 5 10 15 20 25

R 00126BC 0.0204 A 0.0142B 0.0113Cc 00120BC 0.0004D 0.0026

R+ KCIO; 0.0244A 0.0199B 0.0140c 0.0109D 0.0111D 0.0003E 0.0027

DR 0.0201 A 0.0167B 00111cD 0.0098D 0.0124C 0.0004E 0.0017

DR+KCIOs; 0.0171 A 00142AB 0.0093 C 0.0084C 0.0110BC 0.0003D 0.0046

LSDyg s ns ns ns ns ns ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD
NS: Means within the same row non significant difference at p < 0.05 by LSD
A, B, C, D, E: Means within the same row followed by different letters were

significant differences at p < 0.05 by LSD
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Table 27 The changing percentage of nitrate reductase activity (NRA) (%) of leaves
of air-layered (R) and derooted air-layered (DR) longan cv. Daw, non-
treated and treated with potassium chlorate (+KClOs3) at the

concentration of 500 ppm

Changing percentage of NRA (% )
Treatments Day (s) after treatments (DAT) LSDy .05
5 10 15 20 25

0
R 0 67.82aA 1736aB -7.14aB -1.80aB -9633aC 47.02
R+ KCIO; 0 -1842bA  4257bB  -5525bC  -5400bBC  -9864bD  11.19
DR 0 -17.14bA  4507bC  -5143bD  -3862bB  -98.04bE  5.85
DR+KCIOs 0 -1680bA  4593bC  -5041bC -3408bB -98.09bD  9.61

LSDg.05 - 39.05 28.98 20.76 25.52 0.98

a, b: Means within the same column followed by different letters were significant
differences at p < 0.05 by LSD
A, B, C, D, E: Means within the same row followed by different letters were

significant differences at p < 0.05 by LSD

3.5 Hormonal analysis
3.5.1 Indole acetic acid (IAA)

Leaf TAA contents before treatments were 20.85-21.84 pM-gFW™
(Table 28). Leaf IAA contents of all treatments did not show significant differences
throughout the studied period. But the contents within each treatment tended to
decrease except in R which it did not show significant decreasing trends. At 25 DAT,
leaf IAA contents of R, R+KCIO;, DR and DR+KCIO; were 17.30, 15.40, 16.06 and
16.86 uM-gFW™' respectively.

Shoot TAA contents before treatments were 20.42-27.40 pM-gFW™'
which were a little bit higher than the leaf IAA contents. The shoot IAA contents also
did not show significant differences throughout the studied period as those of the

leaves. And the contents within each treatment also tended to decrease the same as the
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leaves. At 25 DAT, the shoot potassium contents of R, R+KClOj;, DR and DR+KCIO3
were 19.50, 17.00, 19.05 and 17.70 uM-gFW™' respectively.

The changing percentage of leaf IAA contents of all treatments did not
show significant differences throughout the studied period. But the changing
percentage contents within treatment of R+KClO;, DR and DR+KClOstended to
decrease gradually as the leaf age increased whereas R did not change. At 25 DAT,
the decreasing percentages of leaf [AA contents of R, R+KClO;, DR and DR+KCIlO;
were -20.28, -29.51, -22.94 and -21.15 pM-gFW™ respectively (Table 29 and
Appendix table 14).

The shoot IAA content changing percentages showed some significant
differences at 5, 15, 20 and 25 DAT which the changing percentage of IAA content of
DR+KCIOs tended to be lower than the other treatments. Whereas the changing
percentage contents within each treatment tended to decrease gradually throughout the
studied period. At 25 DAT, the shoot IAA content changing percentages of R,
R+KCIOs, DR and DR+KCIO; were -28.69, -16.62, -25.00 and -29.38% respectively.
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Table 28 TAA contents (uM-gFW™') of air-layered (R) and derooted air-layered
(DR) longan cv. Daw, non-treated and treated with potassium chlorate

(+KC10s) at the concentration of 500 ppm

IAA (uM-gFW™)

Plant

organs Day (s) after treatments (DAT) LSDy 05
0 5 10 15 20 25
R 2170 1986 1890  19.23  18.60 17.30 NS

R+KCIO; 21.84 A 2048AB 19.13B 1810BC 1566CD 1540D 2.52
Leaves
DR 20.85A 19.88A 1920AB 1743BC 17.16BC 16.06 C 2.02

DRHKAO; 21.39A 2048AB 19.43B 1896BC 1760CD 16.86D  1.56

LSDy.05 ns ns ns ns ns ns

R 2740 A 2682A 2470B 23.75B 20.80Cc 19.50C 1.38

R+KCIO; 2042A 1985A 19.10A 1850AB 19.10A 17.00B 1.89
Shoots

DR 2540 A 2422AB 2255BC 2240BC 21.10cD 19.05D  2.07

DRHKAO; 25.15A 23.55B 2255B 1970Cc 1820D 17.70D  1.48

LSDy.05 ns ns ns ns ns ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD
NS: Means within the same row non significant difference at p < 0.05 by LSD
A, B, C, D: Means within the same row followed by different letters were significant

differences at p < 0.05 by LSD
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Table 29 The changing percentage of IAA (%) of air-layered (R) and derooted air-
layered (DR) longan cv. Daw, non-treated and treated with potassium

chlorate (+KClOs3) at the concentration of 500 ppm

Changing percentage of IAA (%)

Plant

organs Day (s) after treatments (DAT) LSDo 05
0 5 10 15 20 25
R 0 -8.45  -1290 -11.37 -1429 -20.28 NS
R+KCIO; 0 -6.24 A -1242A -1715AB -2829B -29.51B  12.75
Leaves
DR 0 -4.64 A -791AB -1639BC -1767BC -2294C 10.45
DRKQA0; 0 -424 A 915AB -1133B -1772C -21.15C  6.01
LSDy.05 - ns ns ns ns ns
R 0 -2.10aA -9.85B -1332aB -2409cC -2869bC  6.36
R+KCIO; 0 279abA -6.46B 940aB -646aB -1662aC  3.24
A\ DR 0 464bcA -1124B -1183aB  -1695bB -2500bC  5.92
DRHKQA0; 0 -638cA -1036A -21.69bB 2765cBC -2938bC  7.06
LSDy .05 - 2.20 ns 7.97 6.24 8.37

ns: Means within the same column were non significant difference at p < 0.05 by LSD
NS: Means within the same row non significant difference at p < 0.05 by LSD

a, b: Means within the same column followed by different letters were significant
differences at p < 0.05 by LSD

A, B, C: Means within the same row followed by different letters were significant

differences at p < 0.05 by LSD
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3.5.2 Gibberrellin-like substances

Leaf gibberellin-like substance contents before treatments were 0.2310-
0.3184 pug GA; (Kyowa) equivalent-gFW™ while shoot gibberellin-like substance contents
before treatments were 0.2181-0.3184 pg GA; (Kyowa) equivalent-gFW™ which were almost
as same as those of the leaves (Table 30). Leaf and shoot gibberellin-like substance contents
of all treatments did not show significant differences throughout the studied period. But leaf
and shoot gibberellin-like substance contents within each treatment tended to decrease
gradually. At 25 DAT, leaf gibberellin-like substance contents of R, R+KClO;, DR and
DR+KCIO; were 0.0321, 0.0235, 0.0293 and 0.0261 pg GA; (Kyowa) equivalentgFW™
respectively whereas the shoot gibberellin-like substance contents of R, R+KClOs, DR and
DR+KCIO; were 0.0256, 0.0209, 0.0229 and 0.0294 pg GA; (Kyowa) equivalentgFW

respectively.

The changing percentage of leaf and shoot gibberellin-like substance
contents of all treatmenrts show significant differences throughout the studied period
which their contents in R were higher than the other treatments. However, the
changing percentage of leaf and shoot gibberellin-like substance contents within each
treatment tended to decreased gradually throughout the studied period. At 25 DAT,
the decreasing percentages of leaf gibberellin-like substance contents of R,
R+KClO3;, DR and DR+KClO; were -86.12, -92.45, -90.16 and -91.81%
respectively whereas the shoot gibberellin-like substance contents decreasing
percentages of R, R+KClO;, DR and DR+KClO; were -88.26, -93.44, -91.86 and
-89.23% respectively (Table 31 and Appendix table 15).
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Table 30 Gibberellin-like substance contents (GAs) (ug GAsz (kyowa) equivalent-gFW™)
of air-layered (R) and derooted air-layered (DR) longan cv. Daw, non-

treated and treated with potassium chlorate (+KClOs) at the concentration

of 500 ppm
GAs (ng GA; (kyowa) equivalent-gFW™)
Plant
organs Treatments Day (s) after treatments (DAT) LSDy.05
0 5 10 15 20 25
R 02310B 02757A 02037c 0.1759D 0.1255E 0.0321F 0.0262

R+KCIO; 03112A 02599B 0.1861c 01711c 0.1457D 0.0235E 0.0199
Leaves
DR 02975A 02479B 0.1873C 01506 0.1293D 0.0293E 0.0408

DRHKAO; 03184A 02634B 0.1994C 01541D 0.1248E 0.0261F 0.0230

LSDg 05 ns ns ns ns ns ns

R 02181B 02577A 0.1940Cc 0.1530D 0.1505D 0.0256E 0.0178

R+KCIO; 03184A 02632B 0.1943C 0.1586D 0.1265E 0.0209F 0.0170
Shoots

DR 02812A 02351B 0.1739C 0.1453D 0.1370D 0.0229E 0.0199

DR+KAO; 02731A 02281B 0.1729C 01397D 0.1200E 0.0294F 0.0136

LSDg 05 ns ns ns ns ns ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD
A, B, C, D, E, F: Means within the same row followed by different letters were
significant differences at p < 0.05 by LSD
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Table 31 The changing percentage of gibberellin-like substances (GAs) (%) of air-
layered (R) and derooted air-layered (DR) longan cv. Daw, non-treated

and treated with potassium chlorate (+KClO;) at the concentration of 500

ppm
Changing percentage of GAs (%)
Plant Treatments Day (s) after treatments (DAT) LSDy 05
organs
0 5 10 15 20 25

R 0 1934aA -1180aB 2384aB 4569aCc -86.12aD 19.32

R+KCIO; 0 -1649bA  4020bB 4503bC  S317abD -9245bE  3.35
TS DR 0 -1665bA  -3704bB  4937bC  -5652bD  90.16bE  3.67

DRHKQ0; 0 -1725bA  -3737bB  51.59bC  6080bD 9181bE  4.60
LSDy 05 - 1590 19.42 9.90 7.85 2.58

R 0 18.16aA -1105aB -2985aC -3099aCc -8826D 11.57

R+KCIO; 0 -1735bA  -3897bB  50.19bCc 6027dD -9344E  1.14
i\ DR 0 -1640bA  -38.16bB 4833bCc 5129bD 91.86E  2.57

DRHKQ0; 0 -1649bA  -3668bB 4884bC -5606¢cD -8923E  4.16
LSDy 05 - 7.65 5.15 10.75 245 ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD
a, b: Means within the same column followed by different letters were significant
differences at p < 0.05 by LSD

A, B, C, D, E: Means within the same row followed by different letters were
significant differences at p < 0.05 by LSD
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3.5.3 Cytokinin-like substances

Leaf cytokinin-like substance contents before treatments were 0.0596-
0.0770 pg kinetin equivalent-gFW™' (Table 32). Leaf cytokinin-like substance contents of
all treatments did not show significant differences throughout the studied period. But
the contents within treatment of R, R+KCIO; and DR+KCIO; show a little bit
decrease. At 25 DAT, leaf cytokinin-like substance contents of R, R+KClO3;, DR and
DR+KCIO; were 0.0510, 0.0531, 0.0490 and 0.0484 ug kinetin equivalent-gFW™

respectively.

Shoot cytokinin-like substance contents before treatments were
0.0879-0.1122 pg kinetin equivalent-gFW™' which were tended to be higher than those
of the leaves. The shoot cytokinin-like substance contents also did not show
significant differences throughout the studied period as those of the leaves. Shoot
cytokinin-like substance contents within treatment also tended to decrease gradually
during the studied period as in the leaves. At 25 DAT, the shoot cytokinin-like
substance contents of R, R+KCl0O;, DR and DR+KCIO; were 0.0605, 0.0626, 0.0475
and 0.0450 pg kinetin equivalent-gFW' respectively.

The changing percentage of leaf cytokinin-like substance contents of
all treatments did not show significant differences throughout the studied period. But
the changing percentage of leaf cytokinin-like substance contents within treatment of
R and DR+KCIOs; tended to decrease throughout the studied period. At 25 DAT, the
decreasing percentages of leaf cytokinin-like substance contents of R, R+KClOs3;, DR
and DR+KCIO; were -32.27, -26.99, -15.16 and -37.24% respectively (Table 33 and
Appendix table 16).

The shoot cytokinin-like substance content changing percentages at 5,
15, 20 and 25 in all treatments show significant differences which DR+KCI1O; seemed
to be decrease more than the other treatments. Whereas the changing percentage
contents within treatment of R, DR and DR+KCI1O; tended to decrease throughout the
studied period. At 25 DAT, the cytokinin-like substance content decreasing
percentages of R, R+KCIlOs;, DR and DR+KCIO; were -32.11, -29.53, -44.76 and -
59.76% respectively.
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The gibberellin-like substances per cytokinin-like substances
(GAs:CKs) ratios in leaves before treatments were 3.11-5.07 (Table 34). The leaf
GAs:CKs ratios among the treatments did not show significant differences. But the
GAs:CKs ratios of leaf within each treatment tended to decrease. At 25 DAT, the
decreasing percentages of leaf GAs:CKs ratios of R, R+KClO3;, DR and DR+KCIO3
were 0.64, 0.45, 0.60 and 0.54 respectively (Table 34).

The gibberellin-like substance per cytokinin-like substances (GA:CKs)
ratios in shoots before treatments were 2.44-3.55. The shoot GAs:CKs among the
treatments show some significant differences at 0, 5 and 10 DAT which in
DR+KCIO; seemed to be lower than the other treatment. Whereas the GA:CKs of
shoot within each treatment also tended to decrease throughout the studied period the
same as the leaves. At 25 DAT, the decreasing percentages of shoot GAs:CKs of R,
R+KCl10O;, DR and DR+KCIOs; were 0.42, 0.34, 0.49 and 0.68 respectively.
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Table 32 Cytokinin-like substance (CKs) contents (ug kinetin equivalent-gFW™)
of air-layered (R) and derooted air-layered (DR) longan cv. Daw, non-

treated and treated with potassiumchlorate (+KCl0O;) at the concentration of

500 ppm
CKs (pg kinetin equivalent-gFW™)
Plant
organs Day (s) after treatments (DAT) LSDy.05
0 5 10 15 20 25
R 00757A 00685AB  (00648ABC  00585BC  00604BC  0.0510C  0.0126

R+KCIO; 00735A 00692AB 006ABC  0083ABC  00M45BC  0.0531C  0.0136
Leaves
DR 0.0596 0.0569 0.0551 0.0527 0.0443 0.0490 NS

DR+KAO; 00770A 00713AB  0.0647B  00615BC  00537CD 0.0484D 0.0089

LSDg 05 ns ns ns ns ns ns

R 0083A 00852A 00M6AB 00718BC 0.0672C 0.0605C 0.0115
Shoots R+KCIO; 00902A 00846A 0074AB 00730BC 0.0674C 0.0626C 0.0103
DR 00879A 00806AB 00707BC  0.0672C 0.0631C 00475D 0.0126
DRHKAOG; 0.1122A 0.0982B 0.0895B 0.0623C 00557CD 0.0450D 0.0126

LSDg 05 ns ns ns ns ns ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD
NS: Means within the same row non significant difference at p < 0.05 by LSD
A, B, C, D: Means within the same row followed by different letters were significant

differences at p < 0.05 by LSD
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Table 33 The changing percentage of cytokinin-like substances (CKs) (%) of air-

layered (R) and derooted air-layered (DR) longan cv. Daw, non-treated

and treated with potassium chlorate (+KClOs3) at the concentration of 500

ppm
Changing percentage of (CKs) (%)
Plant . imenss D fter treatments (DAT LSD
organs ay (s) after treatments ( ) 0.05
5 10 15 20 25

R 911A 1395A 259AB -19499AB -3227B 13.14

R+KCIO S64 1198 -1429 25770 -26.99 NS
Leaves

DR -3.98 -6.86 -9.40 -24.28 -15.16 NS

DRHKA0; -7138A  -16.04B -1993B 3015C  -3724C 7.88
LSDg 05 ns ns ns ns ns

R 444aA -1081B  -1937aC -2457aD -3211aE 4.03
Shoots R+KCIO; 60l a -11.59 -1836a  -2462a -29.53a NS

DR 818abA -1888AB 2337aAB -27.52aB 4476abC 14.71

DRHKA0; -1247bA  -20.17A  4434bB  -S04bBC  -59.76bC 13.60
LSDg 05 4.39 ns 13.29 14.10 21.23

ns: Means within the same column were non significant difference at p < 0.05 by LSD

NS: Means within the same row non significant difference at p < 0.05 by LSD

a, b: Means within the same column followed by different letters were significant

differences at p < 0.05 by LSD

A, B, C, D, E: Means within the same row followed by different letters were

significant differences at p <0.05 by LSD



86

Table 34 The gibberellin-like substances per cytokinin-like substances ratios (GAs:CKs)
of air-layered (R) and derooted air-layered (DR) longan cv. Daw, non-treated
and treated with potassium chlorate (+KClOs) at the concentration of 500 ppm

GAs:CKs ratios

Plant

organs Day (s) after treatments (DAT) LSDy 05
0 5 10 15 20 25
R 311B 408A 3.15B 3.06B 208c 064p 088

R+KCIOs 430 380AB 292BC 275C 2.76C 045p 090
Leaves

DR 507A 439B 34lc 286cC 297c 060p 98

DRERAGs 4144 3708 3.10Cc 252D 232D 054 044

LSDy.05 ns ns ns ns ns ns

R 246bB 3.04aA 245aB 2.13B 226B 042C 0.49
Shoots R+KCIO; 3.55aA 3.12aB 245aC 2.17D 188E 0.34F 0.31
DR 3.25aA 292aAB 246aBC 2.19C 2.17C 049D  0.69
DR+KAO; 244bA 232bAB 193bB 229AB 2.18AB 0.68C 0.44

LSDy.05 0.77 0.52 0.33 ns ns ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD
a, b: Means within the same column followed by different letters were significant
differences at p < 0.05 by LSD

A, B, C, D, E, F: Means within the same row followed by different letters were
significant differences at p < 0.05 by LSD
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3.5.4 Ethylene contents (ppm)

Leaf ethylene contents before treatments were 1.31-1.43 ppm (Table
35). Leaf ethylene contents of all treatments did not show significant differences
throughout the studied period. Whereas the ethylene contents within treatment of R
only showed significant differences which it seemed to be increased. At 25 DAT, leaf
gibberellin-like substance contents of R, R+KClO3;, DR and DR+KCIO; were 1.74,
1.78, 1.78 and 1.78 respectively.

Shoot ethylene contents before treatments were 1.38-1.42 ppm which
were almost as same as those of the leaf ethylene contents. The shoot ethylene
contents of all treatments also did not show significant differences throughout the
studied period as those of the leaves. Shoot ethylene contents within each treatment
also did not show significant differences throughout the studied period as those of the
leaves. At 25 DAT, the shoot ethylene contents of R, R+KClO3;, DR and DR+KCIO3
were 1.65, 1.73, 1.86 and 1.87 ppm respectively.

The changing percentage of leaf ethylene contents of all treatments
mostly did not show significant differences except at 10 DAT which the changing
percentage of R and DR+KCIO; showed increasing percentage more than R+KCIO;
and DR . But the changing percentage of leaf ethylene contents within treatment of
R+KCIOs, DR and DR+KCIlO; significantly showed increasing trends throughout the
studied period. At 25 DAT, the increasing percentages of leaf ethylene contents of R,
R+KClO3, DR and DR+KCIO3 were 32.99, 25.35, 28.99 and 24.65 ppm respectively
(Table 36 and Appendix table 17).

The shoot ethylene content changing percentages in all treatments did
not show significant differences throughout the studied period. But the changing
percentage of shoot ethylene contents within treatment of R, DR and DR+KCIlOs
significantly tended to increase. At 25 DAT, the increasing percentages of shoot
ethylene contents of R, R+KCIOs3, DR and DR+KCIO; were 20.03, 22.88, 34.89 and
35.12% respectively.
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Table 35 Ethylene contents (ppm) of air-layered (R) and derooted air-layered (DR)
longan cv. Daw, non-treated and treated with potassium chlorate

(+KCl10O3) at the concentration of 500 ppm

Ethylene (ppm)
Plant
organs Day (s) after treatments (DAT) LSDy 05
0 5 10 15 20 25
R 131B 142AB 1.60A 161A 1.68A 1.74A 0.54

R+KCIO; 1.42 1.44 1.51 1.61 1.65 1.78 NS
Leaves
DR 1.38 1.43 1.52 1.61 1.66 1.78 NS

DRHKAO; 1.43 1.56 1.65 1.67 1.72 1.78 NS

LSDy.05 ns ns ns ns ns ns

R 1.38 1.39 1.38 1.54 1.63 1.65 NS
Shoots R+KCIO; 1.42 1.44 1.45 1.65 1.66 1.73 NS
DR 1.38 1.43 1.52 1.75 1.72 1.86 NS
DRHKAOOs  1.39 1.48 1.47 1.65 1.83 1.87 NS

LSDy.05 ns ns ns ns ns ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD
NS: Means within the same row non significant difference at p < 0.05 by LSD
A, B: Means within the same row followed by different letters were significantly

different at p < 0.05 by LSD
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Table 36 The changing percentage of ethylene (%) of air-layered (R) and derooted
air-layered (DR) longan cv. Daw, non-treated and treated with potassium

chlorate (+KClOs) at the concentration of 500 ppm

Changing percentage of ethylene (%)

Plant

organs Day (s) after treatments (DAT) LSDy 05
0 5 10 15 20 25
R 0 8.63 21.83a 2289 2843 3299 NS
R+KCIO; 0 141D 657bCD 1356BC 1643B 2535A 747
Leaves
DR 0 3.86C  1063bBC 16.79B 2029AB 28.99A 10.76
DRKQA0; 0 8.84B 153%bAB 1707AB 2047A 2465A  9.55
LSDy.05 - ns 9.16 ns ns ns
R 0 1.04B -025B 1144A 18.08A 20.03A 9.62
Shoots R+KCIO; 0 1.73 2.32 16.86  17.70  22.88 NS
DR 0 3.62Cc 10.64C 2691AB 2460B 3489A 873
DRHKQA0; 0 6.70c 6.03Cc 18.61B 31.60A 35.12A 8.63
LSDy.05 - ns ns ns ns ns

ns: Means within the same column were non significant difference at p < 0.05 by LSD
NS: Means within the same row non significant difference at p < 0.05 by LSD

a, b: Means within the same column followed by different letters were significantly
different at p < 0.05 by LSD

A, B, C, D: Means within the same row followed by different letters were

significantly different at p < 0.05 by LSD



