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INTRODUCTION RESULTS Table 2. Pearson correlation coefficients between quantitative traits of fifty rice

« er . . . . - : genotypes in response to salinity stress.
Sallnlty is one of the major constraints for crop production worldwide. Controlplants  NaCl-stress plants Controlplants  Tolerant lines

Pearson Correlation Coefficients, N = 49
Prob > |rlunder HO: Rho=0

In Louisiana, salinity problem is mainly due to hurricane induced salt water

SIS Chl_R ShL R RtL R lon_ leak Rt _Na Rt K Rt Na/K Sh_Na Sh K Sh_ Na/K

SIS 1.000

intrusion, reduced rainfall, and proximity to the Gulf of Mexico. As a Chi_R 0666  1.000

<.0001
consequence, salinity is emerging as a significant threat to the rice industry SnL_R 0509 0415 1000
of the state. Rice plants in general are sensitive to salinity although some | " o557 Josoo loser T
og o ° lon_leak 0.469 0.252 0.470 0.069 1.000
germplasm exhibit considerable degree of tolerance. Under moderate Moderately 0.001 0081 0001  0.638

Rt__Na 0.025 0.134 -0.233 -0.136 -0.075 1.000

(6dSm1) salinity level, rice yields can be reduced by about 50%. Therefore, i N TEit S5tk REAPAELE  Tolerant lines % 9.118 |-0.084 |-0.106 |-0a75 |-0.184 (0258 |1.060
the need for breeding rice with tolerance to salt stress is important. I AN | '

0.420 0.564 0.468 0.235 0.205 0.073

RIS Rt__Na/K 0.143 0.214 -0.024 0.050 0.149 0.493 -0.678 1.000
; % : :E 0.326 0.140 0.868 0.733 0.308 0.000 <.0001
Our long term goal is to develop rice varieties with salinity tolerance. In gi8se T 0298 Joisa Jooss joois Josas Joosi Joeas Jodes T o
. . ro . . . . . s e ‘i:,’:j‘; Sh_K -0.546 -0.263 -0.435 -0.039 -0.563 0.346 0.222 -0.011 0.318 1.000
this study however, our specific objective is to assess the genetic variability s.3s% <0001 0.068  0.002 0793 <0001 0.016  0.125  0.940  0.026
, Sh_Na/K 0.669 0.425 0.388 -0.200 0.443 -0.123 -0.200 0.138 0.358 -0.749 1.000
and to characterize the salinity tolerance of the high yielding varieties o e CA R Chiea T SH e oot e, e Froot ety o e ion temiager o 0:012 0004

SIS=salt injury score; % reduction in Chl_R= Chlorophyll; ShL_R=shoot length; RtL_R=root length; lon_leak=ion leakage;
Rt_Na= Root sodium content; Rt_K=root Potassium; Rt_Na/K= Na-K ratio in root; Sh_Na= Shoot sodium content;
Sht_K= Shoot Potassium content; Sh_Na/K= Na-K ratio in shoot.

grown in the Southern US. Hence, the US varieties together with rice
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landraces procured from IRRI were screened for salinity tolerance at the e )
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‘ Fig. 2. Seedling screening for salinity tolerance. \ | ' {Eﬂﬂ
Fifty rice lines used for this study consisted of 30 high yielding $4':§m: | Susceptible
varieties obtained from the LSU AgCenter Rice Research Station, 6 lines . g 3 e 7
from Germplasm Resource Information Network (GRIN) and 14 rice =_ 5 _ = 2 ~ 5 3 8 o e 2 & 2 2 _3Z g _ = i,
] : : : % E B T E2 8 8 2 S E g E 8T tEpnEE =2 B= al . Shemicre L Moderately tolerant
germplasm from IRRI. The plants were grown in nutrient solution following = £ 5 & = 2 = 23S P L E & = = 5 =3 2535 5 2~ ' f¥0s - (6)
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the IRRI standard evaluation technique for salinity tolerance (Fig. 1). e ve - ;- 1 - e E— , = . (8)
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Seven-day old seedlings were subjected to salinity level of 12 dSm-1 and o e eee - - -
S— —— W - Fig. 5. Clusters of fifty ri types based on Euclidean dist lculated f
then scored for salt injury when the susceptible check IR29 was almost : - - - L s s aua BT WS L Hatifeie Leie el AL Rlzai il luetias S R LELER L
) . . . . _ : ‘ Fig. 3. Genotyping of rice genotypes using SSR marker (RM10864) standardized data matrix of six quantitative traits in response to salinity stress.
dying (Table 1). Morphological, physiological, and biochemical traits were

measured to assess the degree of salt tolerance and sensitivity.

s  PCA analysis showed a narrow genetic variability among the 30
For genetic characterization, DNA from each genotype was extracted S . . . :
outhern US rice varieties (groups A, B, C, Fig. 4).
and assayed for PCR using 161 simple sequence repeat (SSR) markers (Fig. e (groups A, e 8- 4) :
3). Amol; o 4 ac 1 and 0 for th 4 ab 5 u VTS @ Nioponbare (USbA Sturtaart) e Geumgangbyeo, LAH10, and R609 are different from Pokkali and
IO). dmp |cons.welre en scored as 1 an or the presence and absence o \ - | Nona Bokra based on genotypic clusters (Fig. 4).
and, respectively. N _ P . At . . . .
\ Dl seedling stage, tolerant plant has a low Na-K ratio, low reduction in
Phenotypic data were averaged for each line. ANOVA, correlation and ‘Uit S i - 8 57965, .p : ' :
! ‘ Mza-;*ra & oo oo s o 4o H chlorophyll, shoot length, ion leakage and high shoot K concentration
Principal Component Analysis (PCA) were done to analyze the data. SSR - ‘. e I . (Table 2)
. . . - e : . p e —.—ﬂ‘z éﬁ:ﬁéﬁ%}%ﬁ%ﬁﬁﬁbas- . . .
marker data and quantitative measurements were also analyzed using : . TR 6 st . Geumgangbyeo was grouped together with Pokkali, tolerant check
NTSYS-pc statistical package v. 2.1. 1 R e i e sc;%e 82 2 (s _EI .
v == V13 .."%."!_. 7 _._,_L :-11--: 2]1- RM32 ~ T kkﬁjh%fﬁi%gifé%ﬁéw} (Group I’ Flg' 5)'
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| Table 1. Standard visual salinity injury score (SIS) at seedling stage | T R o R g / *  Group Il included susceptible lines to which most of the US varieties
Scoro Observation Tolerance AOEEYBY s were clustered (with IR29-susceptible check).
1 Normal growth, no leaf symptoms Highly tolerant * LAH 10, R609 and Cheniere were moderately tolerant to salinity
3 Nearly normal growth, but leaf tips or few - T
leaves whitish and rolled Tolerant \ Y J | Y J (Group "I)
5 Growth severely retarded; most leaves rolled; Japonica Indica
only a few are elongating Moderately tolerant ‘ e CO N CL US I ON
7 C:’mt""em cessa:ti:" of growth; most leaves dry; ¢ < ceptible Fig. 4. Biplot of genotype-marker interaction showing the genetic diversity of the = Clustering based on the six highly correlated traits effectively
plants are nearly dying . . . - . .
5 All plants are dead Highly susceptible fifty rice genotypes. characterized the 30 US Southern rice genotypes for salinity
tolerance.
0 " Geumgangbyeo was identified tolerant (SIS= 4.0) while R609 and
’ : : i LAH10 were moderately tolerant (SIS = 4.4, 4.5).
) I , . - L 1 = Mechanism of salinity adaptation by Geumgangbyeo, LAH10 and
o | - i - R609 may be different from Pokkali and Nona Bokra based on their
> I . genetic profile.
- i = Since Pokkali and Nona Bokra are both photosensitive, the use of
.| Geumgangbyeo as a donor for salinity tolerance will be useful for
+ | 1 the rice breeding program of Louisiana.
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