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EFFECT OF ETHREL, 24-D AND MH ON GROWTH, RHIZOME YIELD
AND DIOSGENIN CONTENT IN COSTUS SPECIOSUS (KOENING)
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Abstract: An experiment to study theeffect of ethrel, 2,4-D and MH on the growth, rhizomeyield
and diosgenin content in Costus speciosis was conducted at the College of Horticulture, Vellanik-
kara. Plant height wassignificantly reduced by ethrel andMM at thelevelstried. Ethrel 100 and 200
ppm significantly increased the number of tillers per plant. The length, width and leaf area and in-
ternodal length of shoot was significantly reduced by ethrel treatments while total leaf area was
higher in plants treated with 2,4-D (10 and 20 ppm). Ethrel 200 ppm recorded maximum yield of
green and dry rhizomes. Diosgenin content of the rhizome was found to be the highestin the plants
treated with 2,4-D 10 ppm. Shoot/rhizome ratio was significantly reduced by M| | treatments.
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INTRODUCTION

Costusspeciosus (Koening) Smithisa
perennial herb with tuberous rhizomes,
belonging to family Zingiberaceae. The
crop acquired commercial significance
with the isolation by Dasgupta and Pan-
dey (1970) of diosgenin, an important
steroid drug precursor. A series of trials
had been conducted by theKeralaAgricul -
tural University for evolving the package
of practices for this crop and to raise its
status as a commercia crop. The present
study analyses the influence of growth
substances on the growth, yield and
quality of Costus speciosns.

MATERIALS AND METHODS

Investigationson theeffect of ethrel,
2,4-D and maleichydrazide onthegrowth,
rhizome yield and diosgenin content in
Costus speciosns were carried out in ran-
domised block design with three
replications. The treatments were ethrel
100 ppm, 200 ppm, 300 ppm, 2,4-D 10 ppm,
20 ppm, 30 ppm, MH 50 ppm, 100ppm, 150
ppm, water spray and absolute control.
Spraying of growth regulators was done
three times at monthly intervals, starting
from two months after planting. Rhizome
pieces weighing approximately 75 g each
withaminimum of two budswereplanted
at a depth of 10 cm on raised beds with a

spacing of 60 cm x 60 cm giving a total
population of 25 plants per plot. Soil sur-
face was mulched with green leaves and
NPK at the rate of 45:30:30 kg ha™" applied
in two split doses.  Observations on
growth characterswere taken four times at
monthly intervals from 10 days prior to
first spraying and those on yield and
quality were recorded after harvesting the
crop at nine month.

RESULTS AND DISCUSSION

The growth parameters studied,
namely, the height of plant, the internodal
length, the number of tillers, the number of
leaves and leaf area were found to be sig-
nificantly influenced by the application of
the growth substances. The internodal
length and girth of the main rhizomes, the
number and length of primary fingers and
the number of secondary fingers were aso
significantly influenced by ethrel, 2,4-D
and MH treatments.

At thelevelstried, ethrel showed an
inhibitory effect on plant height and
produced plants shorter than the other
treatments. Internodal length of shoot was
significantly reduced by thethreelevelsof
ethrel (Table 1). Plant height was also
reduced by thelevels of MH while no such
inhibitory effect was observed in 2,4- D
treated plants. Theinhibitory effect of
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Table 1. Shoot characters under different levels of ethrel, 2,4-D and MH

Plant height (cm)

Tiller production (nos.) Inter-

50th 80th 110th

e nodal

140th 50th  80th  110th 140th | length

200ppmi 30.99 3812 47.60
300 ppm{ 3218 39.49 46.64
24D 10ppm § 3737 5291 66.04
20 ppm i 40.50 53.72 284
0ppm;i 3B74 5202 69.67
MH 50ppm | 3637 4670 5773
100 ppmi 3905  46.86 54.21
150 ppm; 348 4409 5220

Treatments day day day day day day day day i of
shoot
(cm)
Ethrel 100 ppmi 3210 3936 4846 5031 § 317 516 716 775 | 253

4750 | 408 6.08 808 808 i 209
4785 ¢} 341 450 542 558 § 141
66.04 283 400 508 558 | 278
7140 | 341 417 475 475 | 320
6738 | 325 425 467 475 | 287
5767 | 350 541 650 642 ; 306
5793 | 338 460 550 567 | 296
5520 ; 325 5.00 550 550 ; 283

Water spray 39.14 53.73 67.75 66.56 317 391 442 442 : 300
Absol. control 3525 5251 69.90 70.18 308 459 517 525 § 318
CD(0.05) 7.74 8.08 1020 949 104 084 099 100 { 057

ethrel on the height of plants and inter-
nodal length as observed in the present
study isin conformity with the report of
Jayachandran (1978) in ginger and Vahab
(1980) in sweet potato. Inhibitory effect
of MH on plant height can be attributed
to the inhibition of meristematic ac-
tivities in the shoot tip by MH and
consequent reduction in height (Krish-
namoorthy, 1981).

Tiller production was significantly
higher in plants treated with ethrel at 100
and 200 ppm and MH 50 ppm. Enhance-
ment of tiller production as a result of
application of ethrel and MH has been
reported by Vahab (1980) in sweet potato
and George (1981) in turmeric, respectively.

Theleaf areain general wasreduced
in plants treated with ethrel. Individual

leaf areawassignificantly higher in plants
treated with 2,4-D 10 and 20 ppm on the
110th and 140th days(Table 2). Thereduc-
tion in leaf area observed in ethrel treated
plants may be attributed to the reduction
in the leaf size and scvere defoliation ob-
served at the later stages of growth. Vahab
(1980) in sweet potato and Rajmohan
(1978) in Coleus parviflorus reported
similar inhibitory effects of ethrel on leaf
area. The increase in lcaf area by the ap-
plication of 24-D at the lower levels,
observed in the present studies, is sup-
ported by the findings of Kabdal and Joshi
(1978) in Crocus sativis.

: The internodal length of main
rhizome was increased by 2,4-D 10 ppm.
The length of primary and secondary
fingerswassignificantly increased by the
ethrel 100 and 200 ppm. The length of
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primary fingers was also significantly in-
creased by 2,4-D at 10and 20 ppm (Table3).
Increase in length and number of tubers
dueto cthrel application hasbeen reported
by Vahab (1980) in sweet potato. The in-
creasein thegirth of main rhizomebrought
about by ethrel may bedue to the ethylene
induced lateral swelling of cells and the
isodiametrical expansion of tubers, as
reported by Krishnamoorthy (1981). En-
hancement of multiplication of corms by
application of 2,4-D has been reported by
Kabdal and Joshi (1978) in Crocus sativus.

JOURNAL OF TROPICAL AGRICULTURE

Among the treatments, ethrel 200
ppm recorded the highest yield of green
rhizome followed by ethrel 100 ppm and
2,4-D 10and 20 ppm. Thedry matter per-
centage of the rhizome was increased
significantly by ethrel 200 ppm and by
ethrel treatments in general (Table 4).
Significantincreasein yield and dry mat-
ter content due to ethrel application has
been reported by Rajmohan (1978) in
Coleus parviflorus and Vahab (1980) in
sweet potato.

Table2. Leaf production and leaf area (cm?) asinfluenced by thedifferent levelsof ethrel,

2,4-D and MH
50th day 80th day 110th day 140th day
TLoaves  Leaf | Leaves Leaf Leaves Leaf Leaves Lesf
1
i Treatments per area peri per areaperi per area per; per area per
f plant plan} plant plarlt plant plant plant  plant
(cm”) (cm®) (cm™) (cm")
T Ethee T T00ppm | 3916 1013 | 6358 2168 | 7675 2313 783 174
i Ethrel 200 ppm 3860 970 6292 2066 7341 2103 4783 2075
13
i Ethrel 300 ppm 3558 1001 5458 2000 6733 2015 4200 1994
E
i 24D 10ppm | 3208 1028 6125 3902 7308 8463 6558 8371
20 ppm 3408 1039 5567 3760 65.00 6092 5258 5243
30 ppm 2481 915 4066 2124 4458 3289 3706 2170
MIH 50 ppm 3750 1233 5917 3604 7275 5300 5705 3794
100 ppm 20901 871 4500 2557 5400 4190 4383 2950
EI 150 ppm 091 867 4458 2267 5383 3483 3705 2188
Water spray 3758 1176 5366 3188 6275 4903 5225 3982
Absol. control 3492 108 5291 2997 6083 4800 5183 3723
| CD(0.05) l 424 1126 1479 1347
1 s i B

Diosgenin content of the rhizome
was also found to be influenced sig-
nificantly by the application of growth
substances. Maximum content of dios-
genin in the rhizome was found in plants
treated with 2,4-D 10 ppm, ethrel 200 ppm
and MH 100 ppm as the treatments were

statistically on par. However, significant
increasein diosgeninyield per hectare was
recorded only by ethrel 200 ppm, 2,4-D 10
ppm and MH 50 ppm. Among these,
ethrel 200 ppm produced the maximum
diosgenin yicld per hectare, significantly
higher thantheothers(Table4). Ethrel has
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Table 3. Rhizome characters in plants under different levels of ethrel, 2,4-D and MH

Main rhizome Primary rhizomes Secondary rhizomes
Treatments No. Len- IL Gir- | No. Len- IL Gir- No. Len- IL  Cir
f gth th gth th gth th
|[ (cm) (cm) (cm) (cm) (cm) (cm)
Ethrel 100 ppm 167 3175 227 9.62 7.66 1Ny 14 792 418 307 107 537
7 200ppm| 190 3250 207 1029 8.00 1507 165 805 | 342 319 106 4.89
. 300 ppm 167 2538 193 802 | 525 1090 153 6.50 208 262 090 456
2,4-D 10 ppm 167 4009 308 863 | 625 14.37 177 6.89 192 235 111 387
- 20 ppm 175 2997 251 79 | 558 1367 171 6.97 233 305 09 501
L 30 ppm 167 2775 242 788 | 483 11.59 160 707 192 368 114 448
MH 50 ppm 233 2764 226 824 | 518 1056 17 6.76 117 367 1.16 467
100ppm | 200 4337 247 838 | 483 1331 1.68 6.95 183 239 107 483
m 150 ppm| 199 27.03 226 835 | 508 1403 162 7.26 267 245 098 508
Water spray 167 521 2.86 844 483 1230 172 6.25 19 247 010 475
Absol. control 158 30.16 234 808 | 4.03 1222 171 6.12 133 330 126 478
CD(0.05) 0.70 1289 0.52 117 | 143 245 0.21 1.41 1.28 172 040 098
) -

*IL = Internodal length, cm

been reported to enhance the volatile oil
content in ginger (Jayachandran, 1978).
Improvement in the content and yield of
diosgenin and related compounds as a
result of application of 2,4-D has been ob-
served by Vasanthakumar et al. (1980) in
Dioscoren  floribunda. ~ George (1980)
reported significant increase in the cur-
cumin percentagein turmeric with 50 ppm
MH.

The shoot/rhizome ratio was found
to be significantly reduced by ethrel fol-
lowed by MH treatments (Table 4). Vahab
(1980) in sweet potato and Rajmohan (1975)
in Coleus parviflorus also observed reduced
shoot/tuber ratio with ethrel application.
The reduced shoot growth as well as the in-
creaed rhizome yield obsarved in plants
treated with ethrel, may have contributed
towards the reduced shoot/rhizome ratio.
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Table 4. Greenand dry rhizomeyields, dry matter and di osgenin content, yield of diosgenin
and rhizomeratio under different levels of ethrel, 2,4-D and MH

Yield of Yield of Yield of
Treatments green Dry matter dry Diosgenin diosgenin { Shoot/
rhizomes content | rhizomes i content tha'! rhizome
thal (%) tha'! (% ratio
Ethrel 100 ppm 34.76 26.20 9.06 152 13350 021
200 ppm 4228 2830 1215 164 197.43 0.23
300 ppm 2354 2533 579 117 63.85 019
24D 10ppm 3550 1923 6.89 183 126.30 0.36
P 20 ppm 34.44 1813 6.24 157 99.01 032
P 30 ppm 2381 19.00 453 114 5130 042
MH 50 ppm 29.74 2500 732 159 116.28 0.26
100 ppm 3201 21.16 6.79 164 112.48 0.25
150 ppm ¢ 2391 1860 448 126 55.62 0.24
Water spray 2523 1803 457 1.14 51.74 0.41
Absol. control 2634 2093 6.05 116 7056 040
CD(0.05) 6.35 591 267 021 44.04 012
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