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lbstract The factorial experiment was conducted during June ,2074 to March, 2015 which consists

cf rwo factors i.e. ten -;i'g;;r. Aman rice vadety urrdioor. salt. solutions (0, 5, 10 Td 1.5 dS mr)'

fhe experime.rt *r, hia oi.t in Completely Randomized Design (CRD) with three teplications' Data

were collected oo some ,.i".La prrr-"t.r, and statistical arrJysis was petformed by using MSTAT-

i frogr"-. The interaction effeci beruzeen variety and salinity on germination and growth parameters

of indigenous Aman dce varieties varied significantly G <ObS;' Al 1l.the 
germhation and seedling

growth parameters of rndigenous Aman ricJ *"r" .iioifi.rntly p <0.05) affected by salt stess' All of

dre getmination and ,""dting growth parametets -.-t" d..r.rr"d shaqply with increasing soil salinity'

The rice variety named rily,i<iak.haf, Tal mugur, Harisankar, Bholanath and Swarna showed better

germination perfotmance 
'^nd r ntolerate ,airrlty up to 10 - 15 ds m-1..The variety of Lily, Khakshail'

Tal mugur, Swarna, Harisankar, and Bholanath 
^ur" .op..io. to others variety considering their

g".*inrtio., and seedling Stowth atttibutes of indigenous rice'

Keywotds: Getmination energy, germination czpaaty,getmination speed, seedling gtowth' Seedling

vigor index
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Introduction
IIce (ory?a rutiuaL) is one of the most important annual cereal ctops of tlre wotld which

b"lorrgs-to poaceae family. It is the most extensively consume$ slaple food for more than

one thfud of world,s population, especially in Asia. In Banglade*, 1." is the principal soutce

of food and people n.';t a.p.ria o' it fo, accomplish theit daily dtetary scheme'^The

annual cultivated area of.i.. l, tS.Og million hectares and the annual production 1y Z] t3

million metric tons in Bangladesh @BS, 2015). Rice sectof contfibutes one-half of the

^sri.i*rri 
GDp u.rd on.-rl*rh of th. national income in Bangladesh' The production of

a?. i, air..,ty affected if 4rr"."", types of hazard such as drought, flooding, salinity etc' In

salifle soil, pH temains f'.to* 8.5 (7.it^to'8.5), electrical conductivity remains gfeatef than the

4 dS m 1 at 25 oC and sodium absorption trtlo lSAn; found to be less than 15 (Gupta and

Abrol, 1990). Saline condition inflrrences the watel uptake that results osmotic stless to

;,ffi. iiL;';r-r*-toxic condition.and accumulation tr Nu and cl ions in tissue of seed

rhat may reduce tt. ,rt.-of seed germinition $4uritlo-Amodor et al',2002; Shokohhrfard al

a|.,1989).
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Ri.ce production has signifrcantly increased because of mpid and x'ide acceptance of high
yielding varieties wrth^ llptovement of rrigation, fertilizer application as w.ell as farming
technique (xat et a1.,2016). A latge number of landrace h.r-etl.o lost br the spread of the
elite varieties.but these indigenous rice cultivars possess a wide diversitrrn --phologi.ul,physiological and ecologrcal chatacterisric. Some of the indigenous vadeties also have the
capaciqr to tolerate environment stresses such as dtought, fl-ooding and salinitv (I(ashem,
2013). Fot ptesewing genetic, these landtaces need to be collected arrd eraluated. Therefore,
it is necessary to identift the sensitivity and tolerance level of these indigenous varieties at
early seedling stage and pedod of vegetative as well as tqrroductise g."*rn for successful
crop production. The present experiment was conduct.d to ,cr..o out the salt tolerant
indigenous aman rice varieties based on germination and seeriling grow& pe.rformance

Materials and Methods

lxperiyental setup. The experimeflt was conducted in -\ronomr r-aboratory of
l-gtgtechnology Discipline, I(huJna University, Bangladesh d,-;g;uae ZOt+ to ivtarch
2015' This experiment consists of two factors i.e ioor differeat conceotradons of salt
solution (control, 5, 10, 15 ds mr) and ten indigenous Anafl dce yadeties l\-1 = lily, !, =
Harisanket,va = I{hakshail v+ = Satin,vs =Mura baja$r6 = }turagasi\'- =bhor,r,ath,vs =Tal mugur, Vs =Sv/arrra,V16= Kalomota. The expedment *^. oft.d out ilr a Compietely
Randomized Deslgn (CRD) with thtee replications. Salt solutions of definite lerel of r-A-ity
wete ptepared by using tequked amourits of salt OfrCD dissoh.ing in disu:lled u:ater flable1)' The getmination was conducted by petridish method using dis;[ed sarer and sa]ine soil
solu tion of different concentrations.

Table 1: Saliniry levels with corresponding amount of salt OfrCD

Treatments Vater sahnity level (EC)
dSm 1

\aC1 : ..:-i.: .;-. -

[ter c,i c-:-" a: - : ]:
So 0 (control)

Sr 5

Sz 10 (-
S: 15 ,(

Data Collection: The data were collected on germination energ\- itr::r_.-:1 - :- .:1Dac1t],,

!%.), 
getmination speed (%), seedlingvigor index, shoot length-1.- ... . - _..:-r,'.-j.

fjive seedlings were taken randomly from each petidis to measure roor ::: j .l : -.:::lh.
Germination energy: Percentage of seeds getminated 

^t72 
h (Bam ;.- -;... i

Germination capacity: Percentage of seeds germination at 16g h (Bam..- i . ) '

Speed of gemination,ro, - -N'Tbtt of t""dt g"t',i''"t"d tt -l h , ,,,,-,
Number of seeds germrnated .rr l(,s lr
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Seedlinq vigor index (S\rf : Accotdrng to Abdul and Andetson (1973) seedling vigor indes
can bc cxpre ssed b], tl-t" foilowing equation:

Jr,,,z , r'1 t i,4or index = (auerage .rhoot /engtlt+ (uefttqe root knglh) x gennination PerzfitdSe

Statistical analysis. 'l'he tecorded data rvete analvzed statistically using NISTAT-C
sruisucallr softrr",are. Analysis of r.atiance (ANOVA) technique was employed to test the

or-elall significance of the data. The mean differences were adjudged by Duncan's New
\I,-rltrple Ranges Test (Gomez and Gomez,1.984).

Results and Discussion

Effect of uariety on getmiriation and seedling growth pararneters of indigenous
Aman rice. The effect of variety on the getmination eflergy (o/o), germination capacity (o/o),

seedling vigot index (%),.{"ot length (cm) and shoot length (cm) have been shown in Table

2. A11 the studied parameters ui7, germitaion energy, getmination cap^ciLy, seedling vigot
irdex, root length, shoot length in the tested varieties differed significandy among the

vatiety. The highest germination energy (93.00'/0) was observed in Khakhail which was

statistically similar ("> 0.05) with Talnagur (91.00o/o), Ltly (88.17Y,), Hariwnker (86.17o/o),

Bholanath (85.17'/,), Murabqal (86.67"/0), Swarna (85.83%). The lowest germination energy

Q0.67"/") was observed tn Kalornota which was statistically similar (r> 0.05) wrth Mulagathi
(11.08%).

Table 2: Effect of vadety on germination and seedling growth parameters of indigenous
Aman d.ce

::l

-rhe

of
ts'-:l

at

alt

=

Vatieq
Germination Germination Germination Seedling Rootlength

energy (o/o) capacity ("/") speed (%) vigor index (.*)
Shoot

length (cm)

Iru 88.17ab 99a B8.93ab 777.17bc 4.92b-d 2.29d

Hdi.rdnker 86.17ab 90.61ab 886.1bc 5.Bbc 4.55a95bc

Khakhai/ 93a 96.67a-c 96j.7a 1756a 1.73a 4.09ab

Satin B4bc 9.1.83c 88.52b 970.Bab 6.39ab 3.82a-d

.\[uru baja/ g6.61ab 96a-c 873.9bc 5.38b-d 3.68a-e

Bttolanath 85.17ab 96.33a-c 88.41b BB7.1bc 5.52b-d 3.7 ta-e
'l't/ multrr 91ab 98.67ab 92.24ab 1.1.47a 7.59a 4.03a-c

.\';t.,arua 85.83ab 96a-c 89.46ab 688.6c 4.34c-e 2.83e

( Ktlotnota 70.67d 98.5a-c 71..11.d 636.1.c 3.33e 3.11c-e

LS **

cv (%) 6.37 2.64 5.74 19.92 1,9.53 17.83

\Ie'.rrrs rvith the same letter in tire column do not differed sigruficantly, +* = Signi{icart at 1o/o levei of
sisrrilrcancc * = Srgnificant at 5o/o 1eve1 of significance, C\r (7") = Co-efficient of variation; LS. =
I..'r c1 oi significance
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),lulagarhi 77.03cd 95.5a-c 80.78c 724.4bc 4.12d 3.17b-e
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'['fcatment
combinati<;

n

Germina-
tionGermination

energv ('%)
Getmination

speed (9,''c,)cxoacltr-
IJ

fo)

Seedling
vrgor index

'\ I I )

,a:l-l-11
Shoot
1engt1-r

(.-)
,luanta 94ab 96 97.92ab 914.52e-i +.70f-l 4.83b-f
Kd/oruota 9.lab 98.66 95.29ab 889.59g-k 3.95h-l 4.04d-i
Irb 98a 100 98ab 8i5g-k 5.20e-k 2.95g-k
Haritanker BB.66a-d 95.33 92.97a-c 752.,1t6g-l 6.12d-r 6J2a-c
KLtak.rhail 94ab 94.66 99.32ab 1332.1.3bc 9.55ab 4.45c-h
Satin 91..33ab 94.66 96.53ab 1n2.68Et 7.66b-e 5.24b-d

A.luru baial 92al-: 94.66 97.07ab 1060.55c-g 5.86d-i 5.16b-e

llu/ttgathi 90ab 94.66 95.08ab 997.02e-i 5.5ft-i 1.24d-i

Bholdnatlt 90.66ab 96 94.47ab 965.36e-i 5.62e-i .1.45c-h

Tal magar 93.33ab 99.33 93.95a-c 1308.17bc 8.62a-d 4.55c-g

832.68g-i 5-65f-i 3.0+d-j

Kalomola 86a-e 98.66 87.19a-e 6l8.1th-n 3.3ri-l 3.49e-1

)

.fy,ornd 95.33ab 95.33 1t)0a

10

Li/) 94.66ab 98.66 95.51ab jl1.52g-k 5.16€-k 2.66i-k
Harisanker BB.66a-d 92.66 95.65ab 838"&lfi 6.Old-i 3g-k

Kltakthai/ 91ab

Satin 75.33d-g 92.66 81.21.c-g 822l8g-i 5.8-d-i 3g-k

Mura bEal 89.33a-c 95.33 93.73a-c 765-l9g-k 4.{9gJ 3.53e-1

ltlu/a.qdt/Li 7:tefg}r 9+ 66 -S .-:-- -'l ': - , *- ' i tc-j

Rl:tolanath 91.33ab 98 93.)1a-c -91.9+-k 5.*5e-i 2.62t-k

Tal mugur 88.66a-d 98

.\'udrna 82.66b1 ',.'(,' ': , --(lk

15

LilJ 60.66hi 97.33 62.39b1 618.21i-n +.65t-l Zjk
Uti'i.rru:ktr -131: :.. .: :: -: ::. - -l -:. - - -ltk

Mura bajal 68.66gh 95.33 72.12gh 663.86h-n 5.Cl8e-k 1.91jk

Ivlakgarhi 52.33i 96.66 54.1,11

Bholanath 66.669h 95.33 70.02gh 585.1i-n 4.O7gl 2.A\k
Tal tnugur 86a-e 97.33 88.38 a-e 786.60g-k 4.70f-l 2.08ik

Swarna 71.33f-h 96 74.31.f-h 472.02trn 2.991-1 7.29k

Kalonota 33.331 98.66 33.16t 39-1.3-1mn i :-- : 12jk

LS. NS

C\I(%) 6.31 2.+6 5.7+ 1.9.92 19.53 11.83

N{eans with the same ietter in the column do not differcd sigmhcantlr'
'i' = Level of sigrrihcance at To/o level; * = Leyel of significance at 590 1er-el: l-S ' , = Ler-el of
Signifi.cance; C\'.('.6) = Co efficient of yariation. \\''l'rere, S. = Control pistrllcd \\'.rI.:. S = 5 dS

tr l;S: = 10 dS m1 ; S: = 15 dS m1
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germinatlon perccntage was recorded in I{alornota (33.33%) at S:. Tt was found that all of
thc varietr,' shorved bettcr performance (approxrmatclv 709/" germiflation) upto Sz (10 dS m 1)

exccpt I{alomota (33.33"k) (Table 3). Salinin- mrght be included numerous cffects rn

germination energy. IJirstlv it reduces the irnbrbtion of rvatet becausc of lorver osrnotic

potcnttal of tfie salinc solr,rtion. Secondlr- it causcs mineral imbalance and ion toxici$ rvhich

affect on gcrmination energy. Similar hndinss also predicted bv Nlr.rnns and Tester (2008)

and Rajcndtlrn et Lt/. (2009).

Germination capacity' The highest serminernu c:urr'ln s'rs '-ecorded 
in Iily (100%) at

control and Sr (5 c1S m t; 'l'ttlnttrgtr prodr-rced hlgl.rest res,.rlt i1000 ul at control' Tl-re lorvest

gctrrination capaci.h- (92.33nlo) rvas producecltn Hanltttktrend -ltiit: at S. (1 5 dS m1) ffable
5;. Higt"r conccntrations o[ salts, particularil sodrum chlodde 5aC1) can rnhibit thc

gcrmination of sceds due to osmotic and toxic effects. The lorv e\terflal Potcntial can inhibit

,1-r" "rrry-o,ic 
actir.it,, of seeds and delar, the telease and development of ti-re radrcle. 'flre

Na* absorption has toxic cffects on seed germination, primatily b,v the disruption of t1"ic

movemcnt of Ca-2 Na+ In the cell wall rvhich could di.stupt its synthesis and, therefore,

pre\.ent tlre gtorvth of rootlets (Zidane et al., 1991; Xue rl a/., 2004; Nlartinez- Ballesta et al.,

ZOO+;. XuCt also affects the permeabiJiry of thc plasma membtane by incteasing the influx

of cxtetnal ions and efflux solutions cYtosol (;\llen r/ a1.,1995).

Germination speed. Thc interaction of vatiety to saiinity on getmination speed (%) rvas

statrsticallr. signiFrcanccs and the ranged of germination speed fuor, 33.760/o to 100%. The

maximum gennination speed was |'wdrna (100%) and thc minimum wzs Kalomola (33.76"k)

(fable 3).

Seedling uigor index. 1'he tange was from 369.86 to 1681.83. T'he highest seedling r''igor

index rvas fowd Kltak.rhail (1,681,.83) in conttol lvhich was produced better result 1332 at SL.

Ildiranker produced better resuit 1,t80.Brt in control and Talttu.qttr also ptoduced rclauveh-

bcttet tesr-rlt i1 Control and Sr g,-hich 1,as 1.19.1 and 1311.92 tespectivelr-. 'fhe los'est se edhng

vigcrt index rvas recordc d tn lfulogailti 3,69.86| at Sr (T'ab1e 3-). It s-as tbund that clecreasing

the grorvth of voung seedlings br- incre asu-rg saLrnin'. s-as be cause oi the most clccreasing of
rvater absorpuon bv radicle and sr-rbseq,,rentLr- br- accltm,-rlatton of soluble salts in cells.

(Cramer, 1993).

Root length: The highest root length rvas found tn Khakthail (10.87 cm) in control rvhich

rvrs also ihor,r"d better result (5.011 cm) at Sr. 'fhe lowest toot length rvas tecotded in

Kdloruotd (1.87 cm) at Sr.

Shoot length: 'fhe shoot length ranged from 1.28 cm to 7.28 cm. 'fhe hrghest shoot length

rvas feund in [Iarivnker (7.28 cm) in control and followedby Khakltai/, Satin, Ta/mugu\

BholandtlL. r\nothct r,,ariet) Khaklhail ptoduced bettet result (6.04 cm) in control. The lor'vest

.rl.root length rvas tecorded in Mulagalhi (1.28 cm) at Srrvhich rvas apptoximatc hve times

Ion-cr of I ldritdnkttr at control.

Conclusion
, ...r.ilrinarion ancl seedling grow-th of Indigenous Amdn dce ate significantly affected br salt

. :... Gcrmination percentage (%), germination :netgy (%), getmination capaciq' (u,.'

.:.:::r:r.d,,r.r spcecl (9r"), root length (cm), shoot length (cm), scedling vigot j.ndex s'crc
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gtaduallv deceascd with incteasing salinrtr- but sharll-, clcclir-rc rirer: la dS n'rr. fhe rcsponse
o[ r'adctr to sa]iniw is r.ariable. 'fhe tc,ler-ancc lcr-e1 oi selir-rin- is r-enccl from r.ariee to
vetlct\,'. Tlre r-arictv named L)[, Iifuk:1,,/t . T,i .," ...,. 11 ,.,,".., t. -\ltr.',t!;ttit: s-crc considered as

superior to others \ralriet\,. based on tl-rcir gcrrnrr-rador.r and seedlint gro\\'dl pcrfonnance.

Acknorvledgement
The authors rvould like to thank ,\srotcchnologr- Dtscipline for the loqrstic sr-lpport and cspecial
th:rnks to the l\Iinistrl of Educ.ruon, Bangladcsh for flnancial support throughout tl-re period of
experiment. f'hc authors s-ould Lkc to thank \Id. Samsol ,\lam, \{d. Taohiduzzan-rrn, \cvnnon
I{umar Ro,v, Dhiman -\dhik.in. lIci. Ilabibur R:rhman for their tcchnicai assist.urce.

References

,\bdul, B. r\.,\. c\ -\nderson,J. D. (1973) \'ig;rr:I)ctcnlinzti(.rn in Sor,l>i:irn Seccl b-r \lultiirlc
(,r'iicrrl. Crop S tience, l(3): 630-633

,\licn,.f . ]ILulSIl. & Sandets, D. (1995). Release of Ca2+ from individual plantr.acuoles by
Both Ins Pr and c),clic ADP- ribose. Planl Biolo,gt,268:735-737

irbumalar:mathi, J. & N'Iehta, P. (2013). Effect of Salt Strcss on Germination of indica Rice
Varieties. F,uropean Joarna/ of' Bio/ogitul .l,itnnl. 6(1):1 5.

Birm. R. I{., I{umaga, F., I(ofori, I{. & Asieudu, E. -\ (200(r). Gcrminauon, Vigor and
Dehydrogenase ,\ctir.it) of Naturallv -\ged lhce (.O17t utiua 1,.) Scccls

Soaked in Potassir-rm and Phosphoror:s Se1ts. ..1.;i,ir: .Loirntrtl o.l'Planl Stiencet,

5: 9,18-955.

BBS. (2015). r\gticultutal Statistic in Bangladesh. Bangladcsl"r Bureau of Statistics,
Agticulture Wing. \X/ebsite: (wrwv.bbs.gor-.bd> - -\cce-.sed on Februarl, 5,
2015.

Bes,1e1., J D & Black, N'L (199,+). Seeds: Phrrsiology of dcvelopment and sermnaron. Ncrv
York: Plenum Ptess.

Cramet, G.R. (1993). Response of maize (Zea ma1,t L.) to salinitr,. In: Hanclbook of Plant and
Ctop Stress, New York, pp. 149-459.

De Oliveira, tr. A., De- Campos, T.G.S. & Olivieta, N{. (1998). Dffect oi salir.re S,-rbtract on
gcrmination, vigot and growth of herbaceous cotton. Engenharia -\gricola,
1 8:1-10.

Gomez. K.A. & Gomez, A. r\. (1984). Statistical ptocedures for agricr-rlnrral rcscarch. John
\\'ilev & Sons.

Gr-rpta. R.i.'. & -\brol. I.I']. (1990). Salt-affected soils: their reclamation r.incl manasemeflt for
crop prodr-rction. In Advances in soil scicnce (pp. 223 288 Sprrngcr. Ncw
\.-rr'k

IIaktm, N{.A., Jurarmr. \.S.. Begum. \I. Hanii \I.}I.. Ismail, NI.R. ct Sclan'rar. -\. (2010).
L,itect of ,qa1t stress on germrnauon and carh- sccdhr-ig gro\\-th of tice
(Onze sativa L.). :lf)iidtt .lrtrrn:,r' 1t''$Iqt',i.ttto,'2g'..9'73: 1911-1918

56



Of

:e

I{hulna Univetsity SrudlesVolume 74 (l & Z):49-57: January-December 2017

Iloric.'I'.. i{atahara, I. & I{atsuhata, N{. (2012). Sa[niw tolerance mechanislns ir-r

gllcophytcs:An or.en-icrvu,rth the central focus on dce plants.Rzir. 5(1.,: 11

Islam. NI.Z., 13aset N'[ia, N[.I., Islam, N[.R. & Aktcr. A. (2007). t-ffect of diffcrent saline

ler.els on grorvth and l,reld attributcs of mutant rice. Journal oJ Srttl attd

l{ature, / (2): 18'22.

Israt, 
-f 
. S.. \Iisuzu, T.N., NIana. K.N., N'Iohammad. S. H. & Yosl-riakr, L (2016). lUcc

Cr-rhir-ation in 1}ang1adesl-r: Present Scenario. Problems, and Ptospects.

.lrt:rt'i:,i.' o.i'It;:l'i::tiioti:ti' Coortr;tliot: .+or '1!t-i.trllrrr,ti Dtt tlobttttttf. 71:20-29

-lamii, NI., 1,ee, D.R.. Jung.I{. \-.. ,\sir.-rf. \1. Lec. S C ct Rha. S.tr, /l(l(16) Effect of selt

(Naiil) stress on gcrlrilnation:.ci earh- seed[r-rg gro\\-tir of f.,-rr \-egetabie

species. Journal oJ'Cettlntl L:trt'ctpertti .'12r";r-!::i; - '.: l-i-lSl
I{ashem, NI. ,\. (2013) Challenges in Higher;\gricultural Educauori ir.r Benqladcsil. 1)'r1-q;,'..'r ,

:tsiculture' 21 61-68

\Iartincz, B.N{.C., Nlartinez, Y. & Can-ajai, N{. (2004). Osmotic adjustrnent. s'atcr

connections and gas exchange rn pepper plants gtou,n under NaCl or I{(-1.

Bo ltutl dt" E: nuiro ntn ent, 52: 1.61.-L1 4.

Nlunns' il ck Testet, N'f (2008)' Nlechanisms of saliniq' tolerance -4nnual Reuiew a-f'Piatt

Biolog,59: 651-681.

Nlurillo, A, 8., Polez, A. R., I{a1'a, C., Laringa, N'{J & Iilores, H.A. (2002). Comparative

affect of NaCl and polye6[y]"rr" glvcol on germinxtion emergence and

seeciling grolvth of cos,pea. Journal of ,rlgronon) d' Crop Stience,1.88: 235-211

Rajendran, Ii., Tcstet, NL & Roy, S. J. (2009). Quantifying the three main componcnts of
saliniq. tolerancc in cer:eals. Plant, Cell dr Ff nuironmenl,32(3): 237 -219.

Rov, S.I{., Patra, S.I(. & Sarkar, K. K. (2002). Studics on the cffect of salinifi' sttess on rice

(Onza satir-a L.) at seedling stage. Journa/ of'Inler acddemicid. 6(3):251-259.

Sholiohifatcl, G., Sakagami, I{., Hamada, R. & Nlatsumoto, S. (1989). trffect of amending

materials on gro\\,th of radish piant in salinizcd sol,..lourual of planr nl.lhililrt,

12(10): 1,L95-1211.

Sun, Z. & Hcnson, C.A. (1991). A quantitativc assessment of the impottancc of badevseed

a- amylase, P- am1,l2ss, debtanching enzyme, and a- glucosidase in statch

clegtadation. ,'lrch Biochem dr Biopltyiu,2B4: 298-305.

Xuc,2., Zhicl, D., Xue, L.,Zhang,LL, Zhao,Y. & Xa, G. (2001). Enhanced salt

tolerance of transgenic rvheat (Tritiruru aettiuum L.) exptessing a vacuolar

Na+ / H* antiporter gene with Imptol,cd Grain Ytelds in saline soils in

tl're vear l"ras fioed Reduccd level of leaf Na*. P/ant.fcience,167: 849-859'

7,rdtne,I., ,\zaizeh, H. & Neumann, P.NI. (1991). Does salinih' reduce gtowth of maize toot
epidermal cells bv inhibiting their capaciq, for cell rvall acidificaion. Jount r.'

o l' P /a nt P h1 io logt, 93 1 -1.1..

57

to
AS

of

J\-

\e";r-

:'cr
a\\-N

I

\t
t,

ih:

r




