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Effects of Ethephon and Paclobutrazol on Growth and
Yield of Mungbean cv Kamphaeng Saen 1
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ABSTRACT

The effects of soil drenching and foliar applications and concentrations of ethephon and paclobutrazol
on growth, biochemical changes and yield of mungbean cv. Kamphaeng Saen 1 were determined. Application
of paclobutrazol markedly retarded plant height. However, plant dry matter accumulation (stem and root) and
yield components (pod and seed weights) were improved as compared with the untreated plant. Application
of ethephon tended to increase greater dry matter accumulation and yield components of mungbean as compared
to that of paclobutazol and the untreated plant. Soil drenching application of either ethephon or paclobutrazol
was more efficient in improving plant growth and yield than foliar application. The optimum concentration
of plant growth regulators to be used in mungbean was 200 ppm. Ethephon and paclobutrazol did not significatly
increase the accumulation of nitrogen and phosphorus in the shoot of mungbean, where as in the root, nitrogen
and phosphorus accumulations were increased in response to paclobutrazol treatment. Chlorophyll content

was also found to be higher in the leaves of paclobutrazol-treated plants.
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Figure 1 Plant height (cm) of mungbean cv.
Kamphaeng Saen 1 by soil drenching
and foliar applications of ethephon and
paclobutrazol.

4 = paclobutrazol drench
A = cthephon drench

[0 = paclobutrazol spray
X = ethephon spray
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Stem weight (g/pot) of mungbean cv. Kamphaeng Saen 1 as affected by ethephon and

paclobutrazol applied with 2 different methods and 7 concentrations.

Concentration Application method (A) C-MEAN DIFF
© spray drench
H = ethephon
control 11.57d 11.57 ¢ 11.57 0.00 ns
100 ppm 16.33b 16.97b 16.65 -0.63 ns
150 ppm 18.63 a 17.00 b 17.82 1.63 **
200 ppm 18.10 a 18.67 a 18.38 -0.57 ns
250 ppm 16.93 b 18.47a 17.70 -1.53 *x
300 ppm 14.57 ¢ 19.10 a 16.83 -4.53 **
400 ppm 14.57 ¢ 18.87 a 16.72 -4.30 **
Mean 15.81 17.23 16.52 -1.42
H=paclobutrazol
control 11.57d 11.57 cd 11.57 0.00 ns
100 ppm 11.17d 12.03 ¢ 11.60 -0.87 ns
150 ppm 12.73 ¢ 1490 a 13.82 2.17 **
200 ppm 1493 a 1533 a 15.13 -0.40 ns
250 ppm 15.17a 13.27b 14.22 1.90 **
300 ppm 13.83b 1193 ¢ 12.88 1.90 **
400 ppm 12.17 cd 10.70d 11.43 1.47 **
Mean 13.08 12.82 12.95 -0.26
A-Mean 14.45 15.03 14.74 -0.58

** = significant at 1% level
ns = not significant

In a column under each H, means followed by a common letter are not significantly different at the probability of 0.05

by DMRT.
Comparison S.E.D.
2-C*H*A mean 0.48 0.95

LSD(0.05)

LSD(0.01)
1.27
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Table2 Root weight (g/pot) of mungbean cv. Kamphaeng sean 1 as affected by ethephon and
paclobutrazol applied with 2 different methods and 7 concentrations.

Concentration Application method (A) C-MEAN DIFF
© spray drench
H = ethephon
control 1.68d 1.68 ¢ 1.68 0.00 ns
100 ppm 1.75 bed 2.19 ab 1.97 -0.43 ns
150 ppm 1.72 cd 229a 2.01 -0.56 **
200 ppm 1.71cd 2.23 ab 1.97 -0.51 ns
250 ppm 1.86a 2.14b 2.00 -0.28 **
300 ppm 1.84 ab 2.18 ab 2.01 -0.34 **
400 ppm 1.81 abc 227a 2.04 -0.46 **
Mean 1.77 2.14 1.952 -0.37

H=paclobutrazol

control 1.68 a 1.68¢ 1.68 0.00 ns
100 ppm 1.64 ab 1.66 ¢ 1.65 -0.02 ns
150 ppm 1.70 a 1.88d 1.79 -0.18 **
200 ppm 1.62 ab 2.22¢ 1.92 -0.60 ns
250 ppm 1.57b 2.32b 1.95 -0.75 **
300 ppm 1.57b 2.42 ab 2.00 -0.84 **
400 ppm 1.61 ab 2.48 a 2.05 -0.87 **

Mean 1.63 2.10 1.86 -0.47
A-Mecan 1.70 2.12 1.91 -0.42

** = significant at 1% level

ns = not significant

In a column under each H, means followed by a common letter are not significantly different at the probability of 0.05
by DMRT.

Comparison S.E.D. LSD(0.05) LSD(0.01)

2-C*H*A mean 0.05 0.10 0.13
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Table3 Pod weight (g/pot) of mungbean cv. Kamphaeng sean 1 as affected by ethephon and
paclobutrazol applied with 2 different methods and 7 concentrations.

Concentration Application method (A) C-MEAN DIFF
© spray drench
H = ethephon
control 11.37d 11.37¢ 11.37 0.00 ns
100 ppm 16.37 a 15.93 cd 16.15 0.44 ns
150 ppm 14.80 b 15.17d 14.98 -0.37 **
200 ppm 17.17 a 19.43 a 18.30 -2.26 ns
250 ppm 13.13¢ 18.27b 15.70 -5.14 **
300 ppm 14.03 be 16.37¢ 15.20 -2.34 **
400 ppm 10.83d 11.30e 11.07 -0.47 **
Mean 13.96 15.40 14.68 -1.45

H=paclobutrazol

control 11.37b 11.37¢ 11.37 0.00 ns
100 ppm 11.50b 19.53 a 15.52 -8.03 ns
150 ppm 1190 b 19.03 a 15.47 -7.13 **
200 ppm 13.50 a 18.53a 16.40 -5.03 ns
250 ppm 13.80 a 18.97 a 13.87 -5.13 **
300 ppm 11.43b 16.30b 9.60 -4.87 **
400 ppm 9.63 ¢ 9.57d 14.03 0.07 **
Mean 11.88 16.19 14.04 -4.30
A-Mean 12.92 15.80 14.36 -2.88

** = significant at 1% level
ns = pot significant

In a column under each H, means followed by a common letter are not significantly different at the probability of 0.05

by DMRT

Comparison S.E.D. LSD(0.05) LSD(0.01)

2-C*H*A mean 0.57 1.

13 1.51
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Table4 Seed weight (g/pot) of mungbean cv. Kamphaeng sean 1 as affected by ethephon and
paclobutrazol applied with 2 different methods and 7 concentrations.

Concentration Application method (A) C-MEAN DIFF
©) spray drench
H = ethephon
control 840e¢ 840d 8.40 0.00 ns
100 ppm 11.87b 11.80c¢ 11.83 0.07 ns
150 ppm 11.23 be 11.87¢ 11.55 -0.63 **
200 ppm 13.17a 14.67 a 13.92 -1.50 ns
250 ppm 10.13d 12.97b 11.55 -2.83 **
300 ppm 10.77 cd 11.07¢c 10.92 -0.30 **
400 ppm 823e¢ 7.30e 7.77 -0.93 **
Mean 10.54 11.15 10.85 -0.61

H=paclobutrazol

control 8.40 cd 8.40d 8.40 0.00 ns
100 ppm 9.80a 13.03b 11.42 -3.23 **
150 ppm 9.67 ab 13.53 ab 11.60 -3.87 **
200 ppm 10.67 a 14.30a 12.48 -3.63 **
250 ppm 10.77 a 13.97b 12.37 -3.20 **
300 ppm 8.673 bc 10.77 ¢ 9.72 -2.10 **
400 ppm 7.53d 590e 6.72 1.63 **

Mean 9.63 11.41 10.39 -2.06
A-Mean 9.95 11.28 10.62 -1.33

** = significant at 1% level

ns = not significant

In a column under each H, means followed by a common letter are not significantly different at the probability of 0.05
by DMRT.

Comparison S.ED. LSD(0.05) LSD(0.01)

2-C*H*A mean 0.51 1.02 1.35



2. nunzenaad (nw) T4 29 atid 2 201

WiiudmTaatmn lealinavzasanuunvos
Q'I < A o L s
lududien Fareandoatursauuesiude (2533)
Uae Wang et al (1985)
{0 ] d J
wieudumsim i msunvesins 2y
2526;979A7,2530)
namIdlf o
P v A 4 a >
nae lsfladvesludadividiaaaauiiefvuiuya
AIUAN (Figure 2) uazwuiueiiousiuisinny
' v a ° v a v 4
unvodluuazHndudos Mldlndudoumsu
. 3 ) o o ¥ : a0
wazAoutandoumivadu  I5msIas ity
mnalunazsaasdulumaundoveslSuiunae

¥y L) [ 9 o o ¢
HAZWIDUINTUINU  (TUNUD

¥
'~

s 1efiviounnuidudug

Tsaduluduovmmndraiu
nnmsTangidsTualulasunndiu
o v o < o a
luvesnadoamiufiumuay 1 F1dSunsied
vouilaundy 322% hLiuanannuniadaiud
3 o - 4 <
@omldsumsmlnatmaloa Salidundo 3.25%
aa v aa ac o ]
AT ias Taodinunnaluuazitsaasdu u
° ¥ q' ' Y .
mivaundovesluTasivululuuanaraiu (Figure
3) agnlsimuifleRorsantidananuiduduves
a Y A 9 ] Y =
aisnugumsnsydu Tafilsnuiule e fivou
gazwilnatmnlvaluseduanududumiiuug
Tuih YT luTasinululuiidwinniga
4 4
Ay uaslemuanudutuveas gann
wulddSuanmsazaululaswuveslududoadl
wur Tlvanaa
m3lemlnatma lovam ldiiamsazey
Tulasivuludausinunniims iefiveunasya
AUAY (Figure 3) vINMInNAaInu 3msii
m3lassansdussmIdainisazaylulasioulu
auINgINIIEMInunly
ms Mefieunnududu 100 ppm Ml
wansazawluTasisuveanndaudvailidigegata
A 1 J -
134% Funanyanuguiaeiivinalulaseu
Ve i 2 o
VoI INMIAY 1.05% BmussAuANduTuYeY

mﬁwou“lﬁqq'ffu YsnumsazanluTasiouves
smdadorszanas lunnasafut sy
anudntumInadmalvandur Imsazan
Tulasouvessindudvuitudy Agnsnnudy
Juveamamlnadmsilaa 400 ppm wWudn
mliiRamsazayTulasouvesnndudvaiidge
qaiy 1.98% msazanlulanuvesduninga
1‘1’:017;'15*3"1)?115mm]nmm's‘iysﬁu'[mﬁylﬂu‘lﬂ’lu
¥u0URLIRUTIWNUVEY Hicks ef al. (1967) Fa
nansaldmsmugqumaniyfula TIBA fud
IMAB9E Y Ud UATUNITAATIADINITNINAY
Yinauveanindamaznisadelulasouiy
yliAamsazanluTasuvessmiuiude
YSinaeadesavesludaudeadt 1dsums
iiouiifundy 025% wazwmlnadmanlvadl
Aundo 0.24% Faliuandafumeada (Figure 4)
dmfulTnadeadesavessinduiead 185y

0.04
Y- 3 F N
0.9 . . <otV ASRUOR

o *-
o v

o8
78
ore
074

ChiorophyR content (mo/g)

° 100 150 0 20 30 400

Concentrations of plant growth regulators (ppm)

Figure 2 Chlorophyll contents in leaves of
mungbean cv. Kamphaeng Saen 1 by
soil drenching and foliar applications
of ethephon and paclobutrazol.

& = paclobutrazol drench
A = ethephon drench

(] = paclobutrazol spray
X = ethephon spray
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Figure3 Percentage of nitrogen in shoots and
roots of mungbean cv. Kamphaeng Saen
1 by soil drenching and foliar applica-
tions of ethephon and paclobutrazol.
& = paclobutrazol drench
A = ethephon drench
(] = paclobutrazol spray
X = ethephon spray
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Figure 4 Percentage of phosphorus inshoots and
roots of mungbean cv. Kamphaeng Saen
1 by soil drenching and foliar applica-
tions of ethephon and paclobutrazol.
4 = paclobutrazol drench
A = ethephon drench
(O = paclobutrazol spray
X = ethephon spray
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