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More than 5,000 diepoxybotane M4 IR64 mutant lines were screened for salinity tolerance or
sensitivity at the seedling stage from June 2003 to December 2005. Four tolerant and two
sensitive mutants relative to the wild type IR64 (intermediate) were identified and advanced
to the M, generation. The selected mutants were then evaluated in a series of field
experiments conducted at different locations and during different growing seasons in the
Philippines to assess their performance under natural field conditions. Experiments were
conducted either under control conditions to compare the agronomic performance of the
selected mutants or under saline field conditions to compare the yield responses of tolerant
and sensitive mutants with that of IR64. The mutants were evaluated, along with wild type
IR64 and two other checks, sensitive IR29, and highly tolerant FL 478.

Materials and meth.ods

L

Field preparation for testing the
i|performance of the mutants and
||checks in saline and normal (control)
fields at IRRI. In the saline treatment,
H|3-wk-old seedlings were transferred to
the saline soil with EC of about 7dS m-
1. EC was maintained between 6 to 7
dS m? by either adding saline or
normal water to the soil.

Performance of sensitive and tolerant mutants and IR64
under saline field conditions

Selected tolerant and sensitive =
mutants showed consistent responses
to salt stress under natural saline field
conditions.

Results

1. Performance under normal field conditions |

Growth, yield, and yield components of IR64 mutants and checks under normal field

conditions were evaluated during the wet season of 2006 at IRRI. The data are means of four
renlicati ] iention
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The effects of salinity on yield components and harvest index of IR64 mutant
lines and checks under natural saline field conditions during the wet season of
2006 at Ajuy-lloilo. Data are means of four replications with 10 subsamples per

replication
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1R29 186.5 9.8 2823 154.01 93.6 487 454 126 095 169 17.19
S730-1 151.0 9.6 246.7 13291 649 386 448 094 075 156 18.40
S730-5 1714 575 2215 187.60 792 436 447 110 086 200 1915
S388-2 76.8 1282 1856 7543 928 516 276 0.77 059 9.0 1413
1R64-21 2013 781 279.4 237.16 9%5.9 52.2 46.0 130 092 203 18.39
167-1 2835 715 3611 286.59 89.7 59.4 554 132 117 217 1950
167-1-3 2758 57.1 3539 309.17 97.1 634 57.6 143 126 277 1951
17-34 2674 729 3474 35343 1023 729 60.1 160 144 217 1979
77-12 236.5 645 276.0 235.19 1017 58.5 46.8 131 113 231 17.16
FL478 9%.2 486 1438 164.29 1026 60.9 421 168 130 178 2167
Significance
Gonoype - o - o . . - -
LSDy o5
Ge:w;wpe 63.1 351 59.6 9762 130 20.1 176 029 035 74 20
CV% 23 314 15.2 3L5 9.8 25.2 258 15.9 235 249 75
Grain yield and biomass
= Grainyied @ Bomess . 8 "
X oo . 4 production under saline field
o000 . conditions during the wet season
o canyiea | Sy | of 2006 at lloilo and the dry
&0 \ ‘ season of 2007 at IRRI. Data are
500
a0 means of four and two
- replications at lloilo and IRRI,
100 FH respectively.
ot
g 7 2 9 § 7 2 3 9 R g ¢ 2 9 § 7 2 3 9 R . "
H [N B ¢85 E g & gegg E ¢ £ & ;2 ||In saline fields, tolerant mutants
h . h consistently had better growth,
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The study on yield and yield components under salinity||yield and biomass. Conversely, the
revealed that the number of fertile panicles per m? and filled || sensitive mutants consistently had
grain weight per panicle are the most affected yield||lower survival rate, poor growth,
components, explaining 53% and 58% of the total variation || and lower grain yield and biomass
in yield, respectively. production.

III. Performance under normal and saline field conditions at IRRI |

The growth, yield, and yield components of IR64
mutant lines and checks under control and saline w0 O™ s | |8 e
field conditions were evaluated during the dry|
season of 2007 at IRRI. Data are means of two| =
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This experiment confirmed the results from normal and saline field experiments at IRRI and lloilo.
No significant differences were observed among the mutants and IR64 under nonstress
conditions. Nonetheless, salinity resulted in substantial reduction in yield and biomass production
of the mutants and checks. Grain yield and most yield components were significantly reduced by
salinity. Salinity significantly reduced biomass and tiller number, grain yield, and yield attributes
such as panicle and spikelet number, grain fertility, 1,000-grain weight, and harvest index.

The mutants and their parent showed similar performance under control field conditions, clearly
reflecting their apparent similarity to the wild type, as was observed when using SSR IDs for IR64.
These results also proved that there was no apparent yield penalty as a result of these mutations
since both the sensitive and tolerant mutants performed almost in the same way as did the wild
type in normal fields at both seedling and reproductive stages.

II. Performance under natural saline field conditions

The effects of salinity on growth, grain yield and biomass of IR64 mutant lines
and checks were evaluated under natural saline field conditions during the wet
season of 2006 at Ajuy-lloilo. Data are means of four replications with 10
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Reproductive
Genotype  Plantheght  Culmnlengih  Paniclelength  SPAD  SESsoores SESscores Survival rate Tillerno.  Tillerno.  Grainyield Biomass
(cm) (cm) (cm) a flowering_at maturity (%) perm’  perm® @m) __ @m)

R29 793 512 217 388 24 70 737 2998 283 8666 5096
S7301 71 470 26 420 31 81 729 204 2414 7508 4503
S7305 738 470 27 432 21 70 724 2675 2394 12095 5095
53832 766 500 214 428 21 59 632 2569 2198 6181 3713
1R64-21 773 524 22 406 16 59 641 3195 2782 12367 6384
167-1 773 511 27 423 18 53 740 303 3031 20977 7302
167-1-3 775 513 24 404 21 29 754 38 3052 22270 8137
1734 800 564 213 434 13 24 768 3456 3166  237.70 8258
7712 787 531 217 441 15 54 601 2772 2449 13847 6191
FL4T8 96 509 253 477 29 61 557 1589 1425 10077 4752
Significance

Genoype . - .
LSDoos

Genotype 60 48 14 a1 08 15 126 504 497 717 1577
CV% 52 64 40 49 273 186 126 120 134 301 183

The tolerant IR64 mutants are potential varieties for areas with high salinity problems during crop
establishment as in coastal India and Bangladesh. These mutants have good grain quality as that
of the popular variety IR64 and could potentially be released as new varieties in target areas amid
further evaluation and acceptance by farmers.

Conclusions

# The performance of the sensitive and tolerant mutants was similar under normal ci
with IR64 in terms of yield and yield components over two seasons.

# Salinity dramatically reduced yield and yield components in all genotypes, but the sensitive and
tolerant mutants behaved differently under salt stress.

# The extent of damage and yield reduction was much higher in sensitive mutants than in
tolerant mutants and IR64.

# Under salinity, the tolerant mutants 167-1-3 and 17-34 had the highest grain yield and the
sensitive mutants S-730-1 and S-388-2 had the lowest grain yield, thus confirming their genetic
differences.

ditions and

The tolerant mutants 167-1-3 and 17-34 are potential new varieties for costal saline areas since
they share the same genetic background with popular variety IR64.



