54
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Curcuma amada Roxb. (mango ginger) of the family Zingiberaceae is an under-exploited spice and tuber crop
which grows luxuriantly on tropical soils. Being a marginalized crop, conservation and improvement are very
important for the popularization of the crop as a food component, for product diversification and also for effective
conservation of the genotypes. In Kerala, local landraces are being used extensively for cultivation and they
show very high level of variability with respect to growth and yield. In this context a study was carried out
during 2005-2009 to collect and conserve the available germplasm of mango ginger from Kerala and to evaluate
their genetic potential. Fifty diverse accessions collected were evaluated in RBD in the first crop season for
three consecutive years by adopting standard management practices. All the 15 growth/yield characters studied
showed significant variation indicating the strength of the genetic base of the crop. Among the characters, the
highest variability was observed in yield/plant followed by tiller number, leaf area and plant height. Accession
No. CUM 34 showed the highest performance index with 494.44 g yield/plant followed by CUM 35 with 450

g yield/plant.
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Introduction

Curcuma amada Roxb. of the family Zingiberaceae is
an under-exploited spice crop which grows luxuriantly
on tropical soils. The plant grows wild and is also
cultivated as an annual for its commercially important
rthizomes. It is known as mango ginger in English,
karpuraharidra in Sanskrit, amada in Bengali and manga
inchi in Malayalam. The plant is indigenous to Bengal
but now it is cultivated throughout India. The specific
epithet amada is derived from Bengali meaning mango
ginger referring to the rhizome having characteristic taste
of unripe mango (Saji and Sasikumar, 2004). Curcuma
amada is a rhizomatous aromatic herb with pseudostem
and petiolate leaves. Inflorescence is lateral or central in
position with sterile light violet terminal comma bracts.
The underground part is the rhizome which is branched
and showing sympodial growth (Sabu, 2006).

The tubers are regarded as cooling and useful in
prurigo. They are employed as carminative and stomachic
(Watt, 1972). The rhizome is used for preparing salads,
chutneys and different value added products. Due to
its exotic flavour and medicinal properties, it is used
in the preparation of special foods, beverages and
pharmaceutical and cosmetic products. It has a long
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history of traditional uses ranging from folk medicine
to several culinary preparations. It has antibacterial,
insecticidal, antifungal and antioxidant properties
(Shankaracharya, 1982; Nadkarni, 2005; Jatoi et al.,
2007; Policegoudra and Aradhya, 2008).

Various types of mango gingers differing in rhizome
morphology are reported from India (Saji and Sasikumar,
2004). Being a marginalized crop, conservation and
improvement are very important for popularization
of the crop as food component and also for product
diversification. The only improved variety reported from
India is Amba, which is a selection of local germplasm
from High Altitude Research Station, Orissa University
of Agriculture and Technology, Pottangi, Orissa. In
Kerala, local cultivars are being used for cultivation
and they show very high level of variability. Being a
homestead crop which is not cultivated on a commercial
scale in the state, the evaluation of its genetic potential
and initiatives to conserve and improve the materials
are highly essential. Jayasree et al. (2006) have made
a preliminary study on the variability of mango ginger
in Kerala. The present experiment was carried out to
select the promising accessions for documentation and
conservation.
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Materials and Methods

The experiment was conducted in the experimental net
house of the Genetics and Plant Breeding Division of
the Department of Botany, University of Calicut, Kerala,
India during 2005-2009. The experiments were laid out
in randomized block design with three replications of
50 accessions of C. amada collected from different
locations of Kerala. Fresh, healthy rhizomes were
collected from different localities in Kerala during
March/April 2005 and planted in the first week of May
2005. The rhizomes were separated into fingers and
one finger each planted in 38 cm x 35 cm polybags
filled with garden soil, sand and enriched compost in
4:1:1 ratio. Gliricidia sepium leaf mulch was provided
occasionally. Enriched compost was applied @ 60 g/plant
at the end of the second and fourth month. Weeding
was carried out regularly and optimum soil moisture
was maintained. The plants were grown organically
except for plant protection and package of practices
of Kerala Agricultural University (Anonymous, 2003)
was followed for plant protection. Data on growth,
yield and rhizome characters were recorded at the end
of six months by destructive sampling (Table 1). The
data were analyzed for variability and related statistics
and comparative performance of the accessions was

Table 1. Growth and yield characters of Curcuma amada accessions

analyzed based on major growth and yield characters
with the help of performance index calculated as per
Amaravenmathy and Sreenivasan (2003). To calculate
performance index, accession means of the characters
were divided by the grand mean of the corresponding
character in the experimental population.

Results and Discussion

All the 15 growth/yield characters studied showed
significant variation indicating the strength of the genetic
base of the crop (Table 1). Among the characters, the
highest variability was shown by yield/plant followed
by tiller number, leaf area and plant height. Accession
No. CUM 34 showed the highest performance index
with 494.44¢ yield/plant followed by CUM 35 with a
450 g yield/plant.

PCV was higher than GCV in case of all the
characters indicating the quantitative nature of control
of the characters studied. Heritability was the highest
in case of plant height followed by leaf length and
leaf area. Yield/plant showed 48.32% of heritability.
Genetic advance was the highest in case of yield/plant.
Performance indices of tested accessions are given in
Table 2. CUM 34 showed highest performance index
with 449.44 g yield/plant followed by CUM 35.

Characters

Ace. No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
CUM 1 9872 1.00 8.67 4030 876 24324 444 1444 9.57 7.02 227 203 497 270 293.89
CUM 2 11795 110 933  50.06 10.08 350.00  4.55 1844  10.80 6.68 255 224 661 289  430.00
CUM 3 11550 133 822 4817 10.17 34169 5.1 17.78 1.89 6.60 247 224 540 286 45222
CUM 4 11233 120 978 4932 10.02 34052  5.11 17.11  10.24 7.04 219 196 561 277 41555
CUM 5 102.33  1.00 833 41.61 933 26865 544  13.78 9.98 7.08 231 214 591 327 31444
CUM 6 104.89  1.00 8.67 43.83  8.84 26855 445 1500  10.69 6.65 231 213 577 329 30111
CUM 7 9495 1.00 856 40.63 785 21749 433 12.67 9.06 637 222 197 510 2.89 25722
CUM 8 9389 1.10 9.00 39.78 781 21558 478 14.00 9.26 547 227 193 467 274 24278
CUM 9 107.11 123 878 4081 838 23359 478 14.89 1035 644 227 197 507 278  266.67
CUM 10 10428 123 940 4148 849 24485 489 13.89 9.23 705 239 207 542 318 35333
CUM 11 100.17  1.00 955 4155 862 24539 455 1233 10.39 717 243 212 482 285 26555
CUM 12 103.11  1.00 922  43.68 834 24866  4.89 1500  10.26 7.8 237 216 470 283  296.67
CUM 13 10944 133 878 4337 862 25682 522 1478 10.19 654 253 235 498 279 323.11
CUM 14 10756 1.10  9.11  41.61 846 24872  4.89 14.11 9.37 6.63 230 218 511 293 31333
CUM 15 11250 1.10 822 4546 898 28336  4.89 12.33 9.82 7.8 259 220 527 334 38778
CUM 16 107.11  1.10 8.89 4277 9.04 26576 500 1433  10.08 759 223 227 534 325 31278
CUM 17 11561  1.00 922 4689 953 309.12 522 16.89 1048 771 252 222 570  3.53  420.00
CUM 18 11444 100 922 4762 9.64 31061 456  13.00 10.23 828 251 238 572 371 386.67

Contd.

Indian J. Plant Genet. Resour. 27(1): 54-58 (2014)



56 M Jayasree, VV Radhakrishnan and KV Mohanan

Table 1 contd.

Characters

Ace. No. 1 2 3 4 5 6 7 8 9 10 11 2 13 14 15
CUM19 10711 110 889 4549 992 31152 500 1666 1053 811 262 239 517 316 54944
CUM 20 8872 100 834 3900 841 22502 500 1455 1088 734 244 224 549 319  305.55
CUM 21 10161 100 967 4394 886 25514 511 1678 1135 845 257 240 535 382 45555
CUM 22 9139 100 844 3870 830 21972 411 1278 963 549 247 210 462 298 22945
CUM 23 8752 133 811 3789 925 23910 455 1311 941 741 227 216 494 332 27722
CUM 24 80.67 170 757 3557 863 21101 467 1789 971 636 238 212 530 317 25944
CUM 25 8672 110 889 3772 902 23188 556 1580 1076 656 247 222 504 313 307.22
CUM 26 878 110 778 3477 862 20554 422 1133 908 518 231 192 490 3.07 19278
CUM 27 9028 143 833 3861 968 25446 544 1611 991 735 243 217 540 348 32611
CUM 28 89.55 143 811 3903 964 25780 533 1580 973 754 230 227 503 341 37444
CUM 29 6372 133 844 3034 736 15658 533 955 742 461 193 168 427 281  150.00
CUM 30 7512 180 778 3713 949 24248 500 1511 1016 705 240 212 537 363 361.89
CUM 31 107.83 143 845 4696 1029 31976 567 1666 1053 873 260 235 605 377 46833
CUM32 11407 100 1022 4864 1088 361.81 533 1567 978  7.54 235 220 565 326 37722
CUM33 11128 120 878 4840 1161 39745 580 1622 1081 864 253 246 557 361 44167
CUM 34 11050 143 922 4833 1141 37530 556 1856 982 887 247 238 617 383 49444
CUM35 11400 143 867 4869 1088 36262 556 17.67 1060 803 225 234 616 384  450.00
CUM36 10911 143 878 4659 11.01 35086 533 1356 980 826 232 224 616 412 406.11
CUM 37 9672 110 922 4184 1006 29060 500  13.66 1053 776 239 221 545 328  390.00
CUM 38 89.45 190 744 4137 996 28099 533  17.57 1096 885 235 228 544 351 45833
CUM 39 73.67 143 800 3535 907 21861 578 1534 1033 702 231 209 587 325  300.00
CUM 40 7789 170 689 3533 894 22630 544 1644 1028 742 226 218 489 325 27333
CUM 41 8028 1.80 733 3611 919 22584 555 1500 945 845 243 213 449 390 33611
CUM 42 7155 167 733 3305 866 19489 533 1500 987 669 221 197 509 324 23500
CUM 43 7861 120 978 3490 920 22028 544 1456 999 620 221 204 466 298 187.22
CUM 44 7483 133 822 3481 846 20029 589 1411 1033 728 236 210 528 327 283.89
CUM 45 80.56 1.00 867 3550 873 21093 489 1300 1038 749 252 218 603 384  290.56
CUM 46 7761 130 744 3335 903 20693 556 955 829 516 182 163 491 267  146.67
CUM 47 7856 1167 744 3439 926 21762 578 1456 1042 810 240 221 533 351  343.89
CUM 48 7250 190 722 3276 887 19843 567 1533 1056 873 241 228 517 364 34167
CUM 49 6411 190 7.1 3184 855 187.19 556 1434 884 658 203 198 442 284 25556
CUM 50 6583 167 900 3230 893 199.12 589 1044 868 552 207 175 502 258 14944
Mean 9432 129 853 40.55 922 25897 518 1475 999 715 236 215 530 324  329.07
Range 46-  1- 5. 21.00- 443 6632 3- 3 250-  140- 082 066 28  137-  30-

141 3R 6133 1480 57833 9 47 1517 1207 336 308 96 611 1230
SD 1590 029 078 547 091 5625 046 210 074 102 016 018 049 038 9262
cv 1686 2248 9.4 1349 987 2172 888 1424 741 1427 678 837 925 1173 2815
CD@5% 1194 039 141 510 130 6398 095 404 122 157 027 028 088 048 13430
Gev 1626 1860 610 1273 857 1989 618 1044 600 1189 594 651 698 1080  24.17
PCV 1802 2713 1230 1487 1215 2499 1274 1973 960 1790 932 1023 1245 1419 3476

Heritability 81.47 50.00 32.72  73.19 49.60 63.34 2272 27.80  39.13  43.64 40.00 40.00 32.56 57.14 48.32
(broad sense)
(%)

Genetic 3023 2795 830 2242 1241 32.60 5.96 11.30 7.75 16.09 7.68 8.43 835 16.71 34.60
advance (%)

1. Plant height (cm); 2. Number of tillers; 3. Number of leaves/tiller; 4. Leaf length (cm); 5. Leaf breadth (cm); 6. Leaf area (cm2); 7. Number of primary
fingers; 8. Number of secondary fingers; 9. Length of primary fingers (cm); 10. Length of secondary fingers (cm); 11. Diameter of primary fingers (cm);
12. Diameter of secondary fingers (cm); 13. Length of mother rhizome (cm); 14. Diameter of mother rhizome (cm); 15. Yield/plant (g)
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Table 2. Performance indices of Curcuma amada accessions

Characters/Performance index

Acc. No. Rank of
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Total perfon’nance

CUM 1 1.05 078 1.02 099 095 094 086 098 09 098 090 087 094 0.83 0.89 13.94 39
CUM 2 125 085 109 123 1.09 135 08 125 108 093 1.01 09 125 0.89 1.31 16.42 7
CUM 3 122 1.03 09 1.19 1.10 132 099 121 1.09 092 098 096 1.02 0.88 1.37 16.24

CUM 4 1.19 093 1.15 122 1.09 131 099 116 1.03 098 087 084 106 0.85 1.26 15.93 13
CUM 5 1.0§ 078 098 1.03 101 1.04 1.05 093 100 098 091 091 112 101 0.96 14.79 25
CUM 6 .11 078 1.02 108 09 1.04 086 102 107 092 092 091 109 1.02 0.92 14.72 27
CUM 7 1.01 078 1.00 1.00 085 084 084 08 091 088 088 084 09 0.89 0.78 13.32 44
CUM 8 1.00 085 106 098 0.85 08 093 095 093 076 09 082 0.8 0.85 0.74 13.33 43
CUM 9 1.14 095 1.03 101 091 09 093 101 1.04 089 090 084 096 0.86 0.81 14.18 36
CUM 10 .11 095 1.11 1.02 092 095 095 094 093 098 094 088 1.02 0098 1.07 14.75 26
CUM 11 1.06 078 1.12 1.02 093 095 088 084 104 100 09 091 091 0.88 0.81 14.09 38
CUM 12 1.09 0.78 1.08 1.08 090 09 095 1.02 103 100 094 092 089 0.87 0.90 14.41 31
CUM 13 1.16 1.03 1.03 1.07 093 099 1.01 100 1.02 091 1.00  1.00 094 0.86 0.98 14.93 23
CUM 14 1.14 085 1.07 1.03 092 09 095 09 094 092 091 093 096 0.90 0.95 14.39 32
CUM 15 1.19 085 09 1.12 097 109 095 084 098 1.00 1.02 094 099 1.03 1.18 15.11 19
CUM 16 1.14 085 1.04 106 098 103 097 097 1.01 1.05 088 097 1.01 1.00 0.95 14.91 24
CUM 17 123 078 1.08 116 103 119 1.00 1.15 105 107 1.00 095 108 1.09 1.28 16.15 11
CUM 18 121 078 1.08 1.17 105 120 0.88 08 1.03 115 099 1.02 108 1.15 1.18 15.85 14
CUM 19 1.14 085 1.04 1.12 108 120 097 1.13 1.06 1.13 1.04 1.02 098 098 1.67 16.41 8
CUM 20 094 078 098 096 091 087 097 099 1.09 102 096 09 1.04 098 0.93 14.38 33
CUM 21 1.08 078 1.13 1.08 09 099 099 1.14 1.14 117 102 103 1.01 1.18 1.38 16.08 12
CUM 22 097 078 099 095 09 085 080 087 097 076 098 090 087 092 0.70 13.21 45
CUM 23 093 1.03 095 093 100 092 088 08 094 103 09 092 093 1.02 0.84 14.11 37
CUM 24 0.86 132 089 0.8 094 081 110 121 097 088 094 091 1.00 098 0.79 14.48 29
CUM 25 092 085 1.04 093 098 09 1.08 1.08 1.08 091 098 095 095 097 0.93 14.55 28
CUM 26 0.88 085 091 08 093 079 08 077 091 072 091 082 092 095 0.59 12.63 47
CUM 27 096 1.11 098 095 1.05 098 1.05 1.09 099 1.02 09 093 1.02 1.07 0.99 15.15 18
CUM 28 095 1.11 095 09 105 1.00 1.03 1.08 098 1.05 091 097 095 1.05 1.14 15.18 17
CUM 29 0.68 1.03 099 0.75 080 060 1.03 065 074 064 076 072 081 0.87 0.46 11.53 49
CUM 30 0.80 1.40 091 092 1.03 094 097 102 1.02 098 095 091 1.01 1.12 1.11 15.09 21
CUM 31 .14 111 099 116 1.12 123 110 1.13 1.06 121 .03 1.00 1.14 1.16 1.42 17.00 4
CUM 32 121 078 120 120 1.18 140 1.03 1.06 098 1.05 093 094 107 1.01 1.15 16.19 10
CUM 33 1.18 093 1.03 1.19 126 153 114 1.10 1.08 120 1.00 105 105 1.11 1.34 17.19 3
CUM 34 1.17 1.11 1.08 1.19 124 145 1.08 126 098 123 098 1.02 116 1.18 1.50 17.63 1
CUM 35 121 111 102 120 1.18 140 1.08 120 106 1.12 098 1.00 116 1.19 1.37 17.28

CUM 36 .16 1.11 1.03 115 1.19 135 1.03 092 098 115 092 09 116 127 1.23 16.61 5
CUM 37 1.03 085 1.08 103 1.09 112 097 093 1.06 108 094 094 1.03 101 1.19 15.35 15
CUM 38 095 147 087 102 108 1.09 1.03 1.19 110 123 093 097 103 1.09 1.39 16.44 6
CUM 39 0.78 1.11 094 087 098 084 1.12 1.04 104 098 091 089 092 1.00 0.91 14.33 35
CUM 40 083 132 081 087 097 087 105 1.11 103 1.03 089 093 092 1.00 0.83 14.46 30
CUM 41 0.85 140 086 0.89 100 087 1.08 102 095 117 09 091 104 120 1.02 15.22 16
CUM 42 076 129 086 0.82 094 075 1.03 102 099 093 087 084 09 1.00 0.71 13.77 40
CUM 43 0.83 093 1.15 08 100 085 1.05 099 100 08 087 087 088 092 0.57 13.63 41
CUM 44 0.79 1.03 09 086 092 077 114 09 1.04 101 093 09 1.00 1.01 0.86 14.18 36
CUM 45 085 0.78 1.02 088 095 081 095 088 1.04 1.04 1.00 093 1.14 1.19 0.88 14.34 34

CUM 46 0.82 1.01 087 0.82 09 080 1.08 065 083 072 072 070 093 0.82 0.45 12.20 48
CUM 47 0.83 129 087 085 1.00 084 1.12 099 1.05 113 095 094 101 1.08 1.05 15.00 22
CUM 48 0.77 147 085 0.81 09 077 110 104 106 121 095 097 098 1.12 1.04 15.10 20
CUM 49 0.68 147 083 079 093 072 1.08 097 089 091 0.84 085 083 0.88 0.78 13.45 42
CUM 50 0.70 129 1.06 0.80 097 077 114 071 087 077 082 075 095 0.80 0.45 12.85 46

1. Plant height; 2. Number of tillers; 3. Number of leaves/tiller; 4. Leaf length; 5. Leaf breadth; 6. Leaf area; 7. Number of primary fingers; 8. Number
of secondary fingers; 9. Length of primary fingers; 10. Length of secondary fingers; 11. Diameter of primary fingers; 12. Diameter of secondary fingers;
13. Length of mother rhizome; 14. Diameter of mother rhizome; 15. Yield/plant
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The superior accessions show significantly high
level of agronomic characters and these accessions
can be subjected to further selection procedures so that
superior planting material could be made available to the
farmers. In spite of the presence of a strong genetic base
at present, serious efforts are required to conserve the
germplasm of this under-exploited crop. Efforts should
also be made to popularize the inclusion of this crop
in the day to day food of the common man both for
its richness in starch content and also for its curative
properties.
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