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ABSTRACT

The study was conducted in phenotypic charactésizatf Chrysanthemum coronarium and its different mutants
at Model Floriculture Centre of the University chgiyear 2012 - 2013. Seeds@irysanthemum coronarium were treated
with various doses of gamma rays (Cobalt-60) aiddat Botanical Research Institute, Lucknow. Imnag¢elly after the
mutagenic treatment, the nurseries were raisedfantider transplanted in the field. ;Mpopulation ofChrysanthemum
coronarium treated with different doses of gamma rays wereeswd and characterized. The experimental materials
selected for the present investigation consisted2fmutants (M lines of Chrysanthemum coronarium. Data on
phenotypic characterization conducted for varioegetative and floral traits revealed that thera mgnificant variation
among different mutants and spect@®ysanthemum coronarium used for the study of various phenotypic pararseter
Result of quantitative analysis revealed that murmplant height was found in mutant £¢23). Mutant Cog (11)
showed maximum leaf length and leaf area , mutant (88) had maximum leaf width and leaf area, mut2og (55)
exhibited maximum flower head diameter, ray fldegtgth and width, mutant Cg (131) recorded maximum flower head
weight and disc floret weight. Whereas, flower dis@meter and flower head height were found maxinmumutants Co
10 (26) and Cq; (59) however, mutants Co(63) and Co (5) had maximum number of ray florets and rayetareight
respectively. Whereas, results of qualitative asialgxhibited that four mutants like ¢@l), Co,(67), Co,(88) and Ca
(9) were different from their parents as they hadation in form (semi-double and double) and colgyellow group) of

the flowers.
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INTRODUCTION

Among the flowers, chrysanthemum is a popular fioerep of commercial importanc€hrysanthemum belongs
to family Asteraceae or Composite also called gteradaisy, or sunflower family. It has approxietatl,620 genera and
more than 23,600 species (Stevens, 2001). In 180i@species in 167 genera (Hagtal. 1995) are reported. It is popular
commercial cut flower but also grown as pot plaat(mum). In international florist's trade, chryia@mum ranks third as
a cut flower and fifth as pot plant (Anonymous, 800rhe genu€hrysanthemum is characterized by annual or perennial
herb or woody natureChrysanthemum coronarium is the commonest of all annual chrysanthemumss la leafy,
vigorously growing robust and hardy herbaceous alhnwith much branched and erect stem which imphrtshy
appearance. It can be cultivated as an ornamelatiad im the garden for border planting or in backgrd of flower bed

and blooms can be used as cut flower.

The ornamental industry strives for novelty to gatenew products at competitive prices. Mutat®a imethod by
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which novelty can be created in already well esshbd cultivar. There is no visual difference betweartificially
produced induced mutants and spontaneous mutantsl fim nature. For the past 40 years, the Inteynati Atomic
Energy Agency has sponsored extensive researcbeasrsdopment activities on mutation induction to &amde the genetic
diversity which have resulted in official releadeower 2,700 new crop varieties in some 170 spedieese mutants have

created tremendous economic impact in agricultureughout the world (http://www-mvd.iaea.org, 2012)

Induced mutagenesis in chrysanthemum is the mesessful story. Mutants are phenotypic ally différgrom
parental variety only in flower color/shape andfleariegation (Datta, 1988). New ornamental plaarieties are
continuously being created by breeders in resptms®nsumer demand for new products. Growers aisk for plants
with improved agronomic traits, such as increasaalver of florets, flower size, flower diameter, lgi@nd resistance to
plant pathogens or herbicides. A large number of fiewer color/type and chlorophyll variegated nmittaarieties have

been developed worldwide and commercialized.
MATERIALS AND METHODS

The present investigation was conducted at the MBhgiculture Centre, Govind Ballabh Pant Univéysof
Agriculture and Technology, Pantnagar, District Hoth Singh Nagar (Uttarakhand) during the year 2012013.
Pantnagar is situated at the foothills of Himalaga29 North Latitude and 79°East Longitude. The altitude of the place
is 243.84 m above the mean sea level. In the préasesstigation, Seeds @hrysanthemum coronarium was treated with
various doses of gamma rays (Cobalt-60) at Nati@wthnical Research Institute, Lucknow. Immediataefier the
mutagenic treatment, the nurseries were raisedfantider transplanted in the field. ;Mpopulation ofChrysanthemum
coronarium species treated with different doses of gamma vegre screened and characterized. The mutant bhes
species,C. coronarium was grown under open field conditions by raisingsery on seed beds and then transplanting
about 30 days old seedlings at 50 cm X 30 cm sgadihe experiment was laid out in a randomized lblbesign with
three replications. Soil of experimental site wasught to a fine tilth by two deep ploughing angeled properly. All
weeds and left over crop residue were removed.fiElle was divided into three blocks, each blockihgv36 plots for
allotment of various treatments. Each individuabtptonsisting of 30 plants in 6 row of 1.5 m lonkthe seeds of
chrysanthemum coronarium specieswere sown on raised nursery beds during second wk&8eptember and seedlings
(about 30 days old seedling at four leaf stagesgwansplanted in experimental plot on Octobef,22@epending upon
the requirements, hoeing was done. Staking was tlopkants which were prone to lodging. Plants waupported with
the help of the wooden stakes. Wooden stakesyaré it side of the plant to give them proper supad also protect the
plant from the wind. The various observations wereorded on two middle row plants of spect@wysanthemum

coronarium and its selected mutants.
RESULTS AND DISCUSSIONS
Phenotypic characterization 6f coronarium and its different mutants were presented in Talded Table 2.

Significant variation in different quantitative itawhich represented in Table 1 revealed thantagimum plant
height (115.33 cm), leaf spread (E-W) (74.17 cng @xS) (71.90 cm) were found in spec@scoronarium (Cco) while,
minimum plant height was found in mutant,g¢3), 43.85 cm while, mutant ¢¢1) showed the minimum plant spread
(E-W), 45.59 cm and (N-S), 36.33 cm. Reductionlanpheight of all the mutants than control is tu¢he inactivation of

auxin content with increase in radiation dose wtitdo depend on nature and extent of chromosal glartanerji and
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Datta, 2002). Data and Gupta (1980) observed $gnif reduction in plant spread in Chrysanthemuimil&rly, Baner;ji
and Datta (1990 and 1992) also recorded signifigdess number of branches per plant and plantaghréhe maximum
leaf length was found in mutant £(.1), 6.64 cm which was statistically at par withitants, Ce(63), Caq (9), Cg (59)
and mutant Cp(88) while, significantly higher than other mutanMinimum leaf length was found in mutant,&¢3),
3.35 cm. The maximum leaf width was found in mut@nt (88), 5.40 cm while, minimum leaf width was foumdCo, 3
(7), 2.16 cm. This might be due to the reductioplaht growth which may be caused by physiologicairphological and
cytological disturbance due to gamma radiation (GE2i70). Gamma rays significantly reduced the leafjth and width
in chrysanthemum varieties ‘Sonar Bangla’, ‘Satistdi’ and ‘flirt’ (Zargar et al., 1998) Mutants Ce (88) and Cg(11),
12.82 cm, exhibited maximum leaf area which wasisstaally at par of mutant Go(16) and significantly higher than
other mutants. The maximum number of flowers panpwas found irC. coronarium (Cco), 45.84 no. which was
statistically at par with Go(5) while, minimum number of flowers per plant wiasnd in mutant Cg (3), Cas (7), 20.55
no. Similar findings were obtained by Gupta andrdng1978) in chrysanthemum. The maximum flowerdhd@meter
was found in Cg (55), 8.40 cm which was statistically at par of,@5) and significantly higher than other mutants
whereas, minimum flower head diameter was foundan(88), 4.08 cm. These findings were in line agresnoé Baneriji
and Datta (1990) in chrysanthemum as they obsehedignificant reduction in survival, number ofibches, leaves and
flower head size as compared to the control. Mu@mp (26) had maximum flower disc diameter, 3.70 cmalihivas
statistically at par of specigzhrysanthemum coronarium (Cco) whereas, minimum flower disc diameter waorded in
mutant Cq (1), 0.15 cm. The maximum number of ray floretsviaund in mutant Go(63), 454.42 no. In case of disc
florets, specie€hrysanthemum coronarium (Cco), 470.27 no. had maximum number of disc florehile, mutant Cp(9),
5.83 no. recorded minimum number of disc floretise§e findings were in close agreement with Srivasthal. (2007)
who reported that the gamma irradiation treatmewtgersely affected number of florets per spike Hoet diameter.
Mutant Cq; (131) showed maximum flower head weight, 5.44 d disc floret weight, 2.35 mg while, maximum ray
floret weight was found in mutant €¢b), 35.73 mg. Mutant Gg55) recorded maximum ray floret length, 3.51 amd a
ray floret width, 1.72 cm. The maximum flower hdalght was found in Ga59), 4.41 cm which was statistically at par
of Co, (9), Cq (63) and Cg; (45) while significantly higher than others. Whase mutant Co(5) showed minimum
flower head height.

CONCLUSIONS

The results of qualitative analysis were preseiethble 2 which revealed that mutants L&), Co,(67), Co,
(88) had double type flower while mutant, €¢(9) had semi-double type flower and all these mistémad variation in
flower colour as they come under the yellow groupolv was matched with the Royal Horticulture Soci&blour Chart
(RHS, 1966) whereas, original speci@scoronarium (Cco) was single type and had white colour flowee these
mutants were different from their parents which Imige due to the changes in chromosomal aberrativaak down of
phosphate metabolites, accumulation of free amandsaand change in the gene sequence. Howeveradie sensitivity
of the variety is dependent upon the genotypestéPa001). Chromosomes number and chromosomes ératgtion are
usually responsible for colour changes in casehpysanthemum yellow flowered bud sport arise froimtev flower
cultivars (Dowrick and El-Bayoumi, 1966). The charig flower form was also recorded by Lamseagaal. (2003) in
chrysanthemum with the chronic and acute gammadiatian treatment. Misraet al. (2003) developed one

chrysanthemum mutant with tubular florets by ganimmadiation while the original florets were flat@m shaped.
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Table 1: Phenotypic (Quantitative) Characterizationof C. Coronarium and its Different Mutants

Year (2012-13) §

Plant Plant | Plant Leaf | Leaf | Leaf Flower Flo_wer Number | Number Flower | Ray | Disc | Ray | Ray | Flower

Speci height spread | spread o | || s Number of .head _dm: Ty | o he:ad ﬂo_ret ﬂo_ret floret flu_)ret he_ad
pectes (cm) E-W) | (N-§5) () | () | () flowers/plant | diameter | diameter forets | florets weight | weight | weight | length | width | height
(cm) | (em) (om) | (cm) (gm) | (mg) | (mg) | (em) | (cm) | (cm)

Ceo | 11533 ] 7417 | T190 | 380 | 279 | 685 454 113 331 244 1 47027 | 346 | 1343 | 216 | 313 | 08| 239
Coy(9) | 6100 | 5415 | 4714 | 633 | 462 | 1204 4030 347 226 | 28923 | 583 309 ] 700 | 099 | 190 | 084 | 432
Coy3) | 6141 | 6393 | 3948 | 523 | 333 | 9.9 44.89 §.28 132 6815 | 20796 | 473 | 3373 | 187 | 312 | 106 | 0§
Coy(1) | 3395 | 4339 | 3633 | 617 | 357 | 1089 21325 449 015 | 31514 | 962 372 1 1295 | 096 | 134 | 068 | 391
Coy(39) | 6188 | 4640 | 3934 | 635 | 357 | 1098 30.73 6.39 023 | 41222 ) 1529 | 450 [ 1550 | 096 | 177 | 096 | 441
Coy(63) | 6333 | 6212 | 3333 | 6.60 | 460 | 1137 24 6.43 027 | 4442 | 1377 | 414 | 1352 ] 115 | 193 | 098 | 430
Cofl) | 6054 | 63.17 | 3319 | 448 | 326 | 1086 2385 454 167 | 22231 | 7207 | 329 | 995 | L1l | 168 | 122 | 098
Coy67) | 7597 | 6328 | 3476 | 338 | 366 | 1148 2330 440 186 | 14531 | 6921 | 383 | 888 | 117 | 131 | 098 | 213
Coy88) | 8481 | 6647 | 3669 | 576 | 387 | 148 235 408 166 | 16738 | 7122 | 315 | 862 | 144 | 130 | 112 | 240
Cos33) | 7143 | 6492 | 3840 | 540 | 327 | 1128 3251 840 271 18267 | 31207 | 294 | 1528 | 136 | 331 | 172 339
Co,(16) | 3330 | 35.09 | 6030 | 577 | 434 | 1240 111 6.39 184 | 14084 | 15022 | 317 | 1559 | 193 | 192 | 078 | 244
Co,(88) | 6176 | 60.15 | 38.07 | 633 | 540 | 1282 253 6.60 220 | 13545 | 1054 | 253 | 1334 | 144 | 181 | 08 | 16
Cog3) | 6330 | 3919 | 3326 | 384 | 298 | 114 B4 349 144 | 15436 | 14854 | 274 | 1141 ] 090 | 184 | 033 | 333
Cog11) | 6986 | 60.22 | 3707 | 664 | 3.4 | 1282 3814 6.44 175 | 140.87 | 16033 | 338 | 1236 | 095 | 177 | 0% | 3H
Cop(24) | 4357 | 4667 | 4470 | 430 | 3.19 | 827 2538 33 34 7510 | 31268 | 287 | 1061 | 087 | 162 | 108 | 214
Coy(26) | 4871 | 4951 | 4778 | 5335 | 3 | 8§92 3036 6.1§ 370 | 17033 ) 43903 | 303 | 1230 | 095 | 175 | 130 ] 18
Coy(36) | 3968 | 3223 | 4026 | 430 | 262 | 898 2080 6.19 195 | 18031 | 22553 | 518 | 1630 | 18 | 230 | 145 | 333
Cop(131) | 4627 | 3450 | 4830 | 532 | 330 | 949 30.33 6.33 255 | 21262 ) 935 | M4 [ 1678 ] 23 | 1Y | 1] 34
Cop(3) | 3349 | 6310 | 5572 | 333 | 220 | 788 2033 439 038 | 30135 | 3055 | 250 | 493 | 092 | 134 | 084 | 326
Copy(97) | 3304 | 66,78 | 3645 | 446 | 325 | 847 23 61 3.96 046 | 41452 | 6875 | 323 | 644 | 097 | 190 | 094 | 381
Cou(7) | 3104 | 5316 | 3344 | 515 | 216 | 1038 20.53 349 059 | 26932 ) 3071 | 190 | 680 | 095 | 175 | 092 ] 416
Cou(23) | 4385 | 3481 | 3179 | 435 | 384 | 1M 137 6.37 063 | 31552 | 3134 | 222 | 684 | 096 | 135 | 087 | 416
Copd3) | 4507 | 3338 | 5165 | 432 | 326 | 1181 3334 337 057 | 31239 | 3500 | 262 | 678 | 097 | 187 | 091 | 418
GM | 6142 | 3812 | 3286 | 340 | 348 | 1093 29.08 392 165 | 22014 | 14173 | 339 | 1241 | 127 | 198 | 100 | 317
SEm= | 072 | 081 | 068 | 004 | 011 | 016 0.30 0.12 0.08 193 130 0.09 1 023 | 004 | 007 | 0.04 | 008
CDat3% | 206 | 232 | 194 | 041 | 032 | 047 144 033 0.24 §.36 428 026 | 066 | 012 | 022 | 012 | 023

Table 2: Phenotypic (Qualitative) Characterizationof C. Coronarium and its Different Mutants

S. No. | Name of Species/Mutan Flower Form Flower Colour Flower Size
1. C. coronarium Single White Large
2. CO4(9) Semi-double Yellow orange group 14|D Large
3. CO4(5) Semi-double White Large
4. CO4(1) Double White Large
5. CO3(59) Double White Large
6. CO4(63) Semi-double White Large
7. CO41) Double Yellow group 9 D Large
8. CO4(67) Double Yellow group 8 D Large
9. CO4(88) Double Yellow group 2 D Large
10. | COg(55) Semi-double White Large
11. | CO4(16) Semi-double White Large
12. | CO4(88) Double White Large
13. | COg(5) Semi-double White Small
14. | COg4(11) Double White Large
15. | COy(24) Double White Large
16. | COy(26) Semi-double White Large
17. | CO4(56) Semi-double White Large
18. | CO14(131) Semi-double White Small
19. | CO15(3) Double White Large
20. | COx(97) Semi-double White Small
21. | CO(7) Double White Large
22. | CO4(23) Double White Large
23. | CO4(45) Double White Large
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