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GENETIC DIVERSITY INSALT TOLERANT RICE (Oryza satia L)
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ABSTRACT

‘Genete diversiy of 3 genotypes of sl tolerant coustlrice collcted from.
IRRI (Philippines), BRRI (Bangladesh), China and i Lanka were studicd
ihrough Mahalanobis D' statsics (o ientfy the most gencticaly distant
parenal genotypes for improving Salt folernt ice varicties. The genotypes
were grouped into five clusters The cluser 1 and cluster V contained the
highestand the Towest nuimber of genotypes, espeetively, The highst inrs-
luster distance was notied for the cluster 1 and thelowest for he cluster V.
“The highestiner cluster distance was observed between cluster | and cluster
' Tollowed by cluster T from cluster I, cluster V from cluser 11, 11 nd IV.
“The second highes! cluster meaa for yield and th highet for cther (w0 yield
contributing characters and the lowest for % serlty are obisincd from
cluser T, the highest mean values fo tle per plant and panice per plant
and the sccond highest for days o flowering and lowest for flag leaf angle,
paricle length, grain pe panicle and yield ate found in Cluster 1. The cluster
mean of V ranked first for yield and second for tillr per plant, panicle per
plant and panicle length and lowest for days 1o Nowering and second lowest
for doraion. Therefore, more erphasis should be given on cluster I for
sclcting gerotypes as parents for crossing with the genotypes of cluster I
and clusir V, which may produce new recombinants with desired raits for
yield and yield components.
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INTRODUCTION

Rice (Oryza sutiva L. is he most important ccomomic activity on earth as i is the
<ocond argestsingle ue of th land for food production and also consumod by the half of the
warld's population. It occupics ahout 153 m ha of the world’ area and i th stapl food for
about 9 percent papulation o South and Southeast Asia. About 0.83 millon hectaresof and
affcted by salt in the coastal region of Bangledesh (Karim et al, 1990). In rainy season
(Transplnt Aman) farmers cullivated some traditional and  few modern igh yielding rice
varities. Du to high ainfal the soil slivty was remain Jess than 4 dS / m electrical
conductivity (EC) in Transplant Amiar season. Bt in the boro season most of the lands were.
Kkept fallow due o lack of suiable slt tolerant ice varites, because the sol salinty
becomes higher at tha e, This higher slinity rat (> 4 dS m EC) affected rice production
in different growth stages. So it is needed to develop suitabl sal tlerant rice varietis for
bora seasan in coastal regian.





[image: image2.jpg]Genetic divergence is a very usclu ool for an effcient choiee of parents for
yordizaton o develop igh ied ptcnual culivars (Bhaurik ef - 1971; Vaimyan f
e paroont st s 1997: Sun et ol 2003). Such 2 sudy also permils (0 select the
Sonaialy argent arets o crat a i spectum of geneic vartion i (eEreEH g
e ions o v the desirable. recombinanu. The updesanding of sssochuon of
B prime imporant in developing an efiient breeding program. Wit he
neament of advasced biomerica echriqes such 35 mulivarite arlysi bisd, o
Dk (1936) Satistics, quantiication of degree of divergence among the biological
Mepiaton. and assesing of relative consbuion of ifereat components [0 the (oLt
D t s and nercusercvels e pow becoms possible (Vairavan ef . 1975
S & more divers pareats (vilin 3 i) in crosing i believed o ncrease the
e abtuning stronget htcross and gives brow spectsum of variabiity n SegrepHting
e o o nd D, 1964 Aan and My, 1968). An atempt was made i e
o sudy o amlya th gencic diergece of 3 cosstl e geneypes for sentfying
vt senotypes for futhe improveent of saliiy oleant ice varete

MATERIALS AND METHODS

Twenty nine salt olerant rice genatypes from Incmationl Rice Research Insiutc
(Rl Phippings four Sl tolerans Tnes snd one popular culivars a8 check o
Sengdesh R Reseach Insue (RRRU, and one of esch from China and S Lents 3%
o e fcld of BRI Regional Stton Sublis in por sesion, 20032008 4 o 10
B e ) aescloped sl tlerant s have bily o tolere saliy 6.2 dSov’ EC
T The wia was b o i  Randomised Compice Block (KCE) Design My e
e ons. Fory e day o secdlings e trmsplaned 3 558, mete ple ©lowing 2>
i pacing between fows and plans,respecively: Single seediing was used pet
o o consplaning. Frclizers were applicd @ 100:60:40:1235 ke N, P. K, § nd 20 per
e A he resommended ferliers except N werc applicd a final land. prepuraion
oo () waa dpplied in thvee gl splts a 15. 35 and 35 DAT (days ahe
e ing Inareulual opertions and pew contrl messures were doni 35 4 vies
. Ten plaats from cach eniry were randomly selected for econding das, Pots e
e ot (o iy  lowering. days o matry, lles pant . paricl st
g et anle, i Iength {cm. gnn panile”, % serifiy und yich (o CEREle
8 ey st Tllowing Matalanohis (1930 genealized disance (1) was extented by
e 3. Based on he 1 vaes,th vareicsTnes were grouped into clusers folloving
e sggestcd by Tochor (Rao, 1952). Inra and imer chster distnces vere
e e byt eths  Singh and Chowilury (1985) Satistical anlyses war caied
ot g I5A computer s BRRI, ollowing Genstat 5 program.

RESULTS AND DISCUSSION

Atyss of arinee showed signfican differencos among e 36 i genotype for
116 (o ehmactors andor sudy fndicaingthe prescnce of nutab generic vaiahily umorg
e eon I was otseried thot i the principal component nalyss, the frst s
o accounid for 9257 % o total varuion. Basd on he degree of divergence 39
Soncypen weie gronped ifo, fve clstrs on the s of clustr aalyss (Tabl 1)
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[image: image3.jpg]Maximum 13 enries were grouped into the closter 1 followed by 10,9, 3 and I in clusers
V.1, U and V, respectively.

Table 1. Rice gerblypes  differvat chisets

Cluser | Numbers of | Numbersaf | Genotypes
ine variety_| population

T 452,120 TRGI836-10-31, IRGISI9-35 243, RIIIS BT
13,17.27, L1, IRTI00.3R.2.2.2, TRGS 55, 38.5.3.2, IR6S 192.43-
28,30 13, IRT20I6E R 1531, RTZ04G B R.[5:21,
RTDER R
o T236 B TRGAH19-30.12.2 [R45427-28-3- 281, RS1341
15,1615, ACIO, TR64196-35-14-3 IR63307-4B4-3, R6413-35
2022, 43, IRI0206.29.21, RE32TS-H- 11332, RTIOIG-B--
2 RIDLL R72046 BR.62.2, IR6O4H328.17.2.12,
. IR64426'45-17-2, BRRI DHANZE
W uma 3 BRSIY3 4.6, IRGS196 311352, IRGGH01 2141 1
N soim 10 TRTGH 111, RI2DA61-R 321, RTOOSLABR-
18.20,24, 521, BRSTIS.156.1-31IRI, ATS09-LGAZ, BRSTTT-
2,293 1124 HRY, TRT2MG.B-R 131, IRT2046.B-R 3.
PURBACHL IR6I24T3B-82:1
v ] T BRITT7 4 2421IR2

Esimates of inra and inter cluser distinces are presented in Table 2. The inter
cluser distances in all he cases was largor than the fnra cluster distances, It was indicated
that wider diverity was present among penotypes of distunt groups. The inrclustr distance
was maximun in cluster | followed by IL, 11, IV and V indicating tht the cluster 1 vas the
‘most heterogeneaus. The inia cluser distance was 0.0 in cluster ¥ indicating there was no
eterogencity, this esult was found due 1o rly one cniry was there. The sl resuls ers
ceported by Rabman ef of (1998) in wheat and Tslam er al (2004) in rice. Regarding inter
cluser distance cluster V showed maximum genetic disiance (14.) from cluster T followsd
by cluster T (13.1) from cluste L cluster V (12.3), (12.1) und.(12.0 from cluster I, 11 ad
IV, respectively. This wos suggested that wide genetic diversity remained among them. -
moderate o intermediate clustr distance was_observed.berween cluster I and 11 (9.1)
follawed by cluster 1V and 1 (67) and cluser TV and 11T (63). It was suggested that the
enotypes of these clustes were genetically moderately distant, The mirimurn iner cluscr
divergence was observed between clusier 1V and cluster I (2.5 and clustr T und cluster |
(39) indicated that the genotypes of these chusters wers gencticlly closed

‘Tabie 2. Tntrs (bold) and inter cluster distances (D') o 36 rice genotype
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[image: image4.jpg]Cluster 1 had the highest mean values for tillr per plat and panicle per plant 200
econd highest for days to flovwering and the owes for flag eaf angle,panile ength. ey
i e yiek (Tble 3. Such ecus idictd ht the genotyes o 13 S
Tt parentl elcton fo furer imrovement {o¢ yicd and its componcats. Fhe
e tor cluster 1 anked e fest for days 1o floweing, durasion and % sefly
e ave the negativ role 0. yield and the fowest for yield Thus the penatypes of His
e s ot e, good. s pasens for improvig yicld and yied components. The meay
e o Mt 11 anked th irst for plant hight, panicl length, grain per punicc and
e nghca for duraion la eaf angle an yied and lowest fr pancl per plant nd %
e i e the poiie ol 0 ncrsase he yield, Fom ti sl t was Supeeaed
o typenof this cuser wero ulable (o slcting s parcts fo imptovingyieds o7 £
s, The clite IV had the second highest. clusier mesn vae fo graia per price
T highestyied and he lowestfor duration, whichis encouragng (o decloping
e e “atey. The clusar mean of V ranked the st for yield and the second fox
i s plan. paricts per plnt and panicle length ad the lovest for days o flovering 409
D fowestfor duraton which s expectabe for mproving yicld and yield contibuing
rais

Table 3. Cluster mean for 10 characters of 3 rice geuotypes

Chraciers i G e e |
T. Days to lowering TseT 1266 1661 12100
2 Days to maturity W 101s 14933 14600
3. Plant befght (em) B3 0T 9300
4 Tillriplant 158 BB 10 1500
5. Paniclefplant e 13 10n 1400
6. Flag leal amgle: 610 1785 2630 8470
2 Punclelengh(om) 2246 227 2537 2350
8. Granfpanicle 1038 1015 19500 13800
9.5 sirility 1346 130 817 12350
10, Vield (vha) 436 436 520 550

A two dimensional scatter dsgram was constrcted using componen 1 s X axis and
componon 1143 ¥ i, refeting the elative gosion (. 1) As per seatier igra, e
oot wer apparnty dsrbuted intofive lusers. Oy onc gaaeype wa i the ot
B e sevealed tht th genotypes of cluster T was mrediverse from the geoctypes of
clusterV and eluster L

Contrbutions of the characters towards divergedies are presened i the Table 4. The
cananical variate analysis tevealed tht the. vectors (Vector [ and ) for days to maturic
et ler p i, g lafange, sy and yield vers posive. Such oot
B i thes six charactrs contibuted maximum towasds divergenee. Similar reslt
e erved by Kai ¢t al. (1997) in whest and lslam et al. (2008) i rice It s
e e hat th graierGvergencs i the present mateials dus 0 these ix charales oy
o ssope for improvement of yiekd trough radonal selecion of pareas for
producing heerode rice hybrids.
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[image: image5.jpg]‘Table 4, Relative cantribution of the ten characters (o the fotal divergence

Chanare T Vesiort | Veswr | Characer T VegiorE | Vesiorit
T Doys o fowering 0035 02017 | 6 Faglearinge 00742 0143
2. Days 0 macaity 00207 00026 | 7. Panilelengihiem) 00061 - 00367
P 00408 0030 |8 Guinpancle 01216 00250
4 Tilewpant 01488 08390 [0Sty % 0w 01069
5. Pancllplant 0223107518 | 10.Grinyield wha) 03598 02137

It s sssumed that, maximum amount of beterosis might be manifested in cross
combination involing the parents belonging two most divergent clusirs. However, for 2
practcal plant bresder,the objectve i not only high heterosis but aso t0 achicve high level
o production and reducing the lfe duration. In the preseat study, the maximum distances
cxistd between cluser | and cluster V, but considering other yield component charscirs ke
panicle length grain per panicle, 9 sieility aad also yield, crosses involving parets from
cluster {and cluster T may exhibit high heteross for yield. Here it may be mentianed that
cluster V consisted of only one variety line, that may be & problem for taking it in crosing.
program for improvement. of coastl rice. Miun and Bahl (1989) reported that parents
Separated by D° values of medium magnitude generally showed higher heterosis. Keeping.
i n view, it appears that the crosses bepween the geaotypes! parents belonging in cluster 1
with that of cluster 11 and cluster T and cluster V would exhibit high heterosis a5 well 15
eariness and igher level of production. So based o the resuls, the genotypes under cluster |
and chuster LT wnd cluster T and cluster V have been selected for futre breeding program.

Fig 1. Sciter diagra for 36 i genotypes

“The genotypes under study were grouped ino five clusters, The clustr I and clusier V.
contained the highest and lowest number of genotypes,respectively. The most heterogeneons
luster was identified 2 cluster . The most gencrically distant geaotypes were found between
clustrs | and V. followed by chusters T and . clusters V_and T, clusters 11l and IV.
Therefore, more emphasis should be given on genotypes of cluster 1 viz, IR61228-38-10-3-1,
IRG1919-38-24.3, IR72048-B-R-11-1-1, R7I9903R-22-2, TR6SIES.3B-8:3.2, IR6S192-
4B14-1, IRT2046-B-R_15.3-1, IRT2046B-R-152.1 and [R72046-B-R-T-1-1 forselcting a5
‘parens for crossing with the genotypes of luster T and V' viz. BRS333-34-4-6, IRGS196-
381332, IR66401-28-14-1-1 and BRSTIT-24-2-HR2. which may produce new
recombinants with desired tais or yild and yield compancr.
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