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SHORT COMMUNICATION

The choice of donor parents for salt tolerance in
rice improvement through cluster distant analysis

Nguyen Thach Can and Nguyen Thi Lang

ABSTRACT

Cluster distant analysis among IR42, OM736 and OMS80 indicated that the
high values of cluster distance were obtained as 16.78 and 10.52 in terms of IR42
vs OM736 and IR42 vs OM80, respectively. Offsprings of two crosses were highly
segregated. OM1348-5 was derived from IR42/0M736 and OM1352-5 from
IR42/0OM80. These rice varieties were released as new varieties by Ministry of

Agriculture and Rural Development in 2002

INTRODUCTION

Salt tolerance is controlled by
polygenes therefore quantitative genetic
analysis should be dealt to have more effect
in rice selection. Gregorio at al (1993)
conducted 8x8 diallel set analysis on salt
tolerance in rice. The authors sugested that
rice selection for salt tolerance must be
delayed and replicated to later generations
when dominance gene effects are dissipated
and selection must be done under controlled
condition to minimize environmental effects.
Modified bulk and single seed descent would
be suitable to breeding methods to develop
salinity tolerant rice. Gonzales (1996)
indicated that the usefulness of the salt
tolerance index for grouping donor parents to
choose desirable hybridization materials. Lu
(1974) reported that wide hybridization in rice
obtaines high genetic variation in offspring
generations and facilitates rice breeders easy
to select desirable lines. In rice improvement
for acid sufate soil areas, Tao et al. (2002)
showed that AS996, an acid sulfate soil
tolerant rice genotype was derived from highly
segregated population by crossing between
O. sativa and O. rufipogon. Currently, AS996
has been commercially produced in Mekong
Delta. OM576, a salt tolerant rice also derived
form the cross of Hungary/IR48 which
expressed high value of genetic distance
(Hoan 1984)

This study aims at selecting appropriate
donor parents for salt tolerance improvement
program in Mekong Delta

MATERIALS AND METHODS

Materials: 16 donor parents and 30 promising
lines selected from pedigree nurseries were
used. All of those were in multiplocation trials
and screening experiments

Methods:

- Salt screening in Yoshida’s solution with
EC of 0 - 12dS/m following the method of
Gregorio at al. (1997). The salt tolerant
index (STI) was calculated for agronomic
traits as survival days (SD) under salt
stress, shoot length (SL), root length (RL),
shoot weight (SW) and root weight (RW)
after 7 days treated. STI(%) = 100 (IS/IC),
where IS is the mean of saline solution
indicator and IC is the mean of the control
solution indicator (Gonzales 1996). The
screening experiment was in completely
randomized block design with 3
replications.  Yoshida’s solution  with
EC=0dS/m as control treatment

- Based on STI, Mahalanobis D? value was
computed. Mahalanobis distance value
was used to group genotypes into clusters
following the method described by Tocher
(Rao 1952) Genetic parameters were also
computed by Singh and Chaudhary
procedure (1985)
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- These yield testing experiments were
designed in randomized complete block
with 3 replications. Agronomical traits
were recorded as methods suggested by
IRRI' (IRRI 1980). Statistical procedures
were computed following Gomez and
Gomez described (1982)

RESULTS AND DISCUSSION

Compared performance of the geno-
types in two different mediums (EC = 0 and
12dS/m) was noticed to calculate salt tolerant
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index (STI) and using Tocher's method in
grouping different dornor parents into distinct
clusters based on STI values of shoot length,
root length, root weight, shoot weight in two
mediums. It indicated that four distinct groups
were established. First group included
genotypes with the highest STI values (72.1%
for shoot length, 68.6% for root length, 70.1%
for shoot weight and 65.8% for root weight). It
indicated that all of the genotypes in this
group are highly tolerant to salinity (Table 1).

Table 1: Grouping into clusters based on salt tolerant index values

Cluster | Cluster Il Cluster Il Cluster IV
OM723-7 OM80 OM736 OM739
IR42 IR64 IR66 OM344
A69-1 CR333 OMCS 7 IR29723
Pokkali IR29 PUSA44-33
IR48

Average intra and inter cluster distance
values are shown in table 2. The measure of
intra and inter cluster D values between four
groups showed that cluster | and cluster Il
separated by the largest statistical distance

(D=16.78) and high genetic variation would be
hopefully obtained. If crossing between cluster
I and cluster Ill genotypes could be
implemented.

Table 2 : Average intra and inter cluster distance (D) values

Cluster | Cluster Il Cluster Cluster IV
Cluster | 4.53 10.52 16.78 5.21
Cluster Il 2.56 6.73 9.15
Cluster Il 3.85 7.52
Cluster IV 1.57

Genetic variation of the genotypes into
clusters with different D values was evaluated
and it indicates that crossing between cluster |
genotypes with cluster 1ll genotypes will
obtain the highest segregation frequency in
progeny generations (table 3). Analysis on
genetic variation and genetic parameters of
the target crosses showed that two genotypes
IR42/OM736 and IR42/OM80 with cluster D
values of 16.78 and 10.52, respectively,
expressed the highest phenotypic coefficient
variation  (%PCV), genotypic coefficient
variation (%GCV), genetic advance (%GA)
and broad sense heritability (h%). %PCV did

not differ from %GCV in case of spikelets per
panicle. It indicated that this character cannot
be much affected by environment. This
character also obtained high %GCA and %GA
values, so it should be considered that the
better efforts for selection, the better
perfomance will be gained in rice breeding

Similarly, panicles per hill and grain
yield of OM1348-9 and OM1352-5 genotypes
which were derived from IR42/OM736 and
IR42/M80, respectively, have been well
selected among segregants.
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Table 3: Analysis of varience and genetic parameters of variation for quantitative characters in

F, generation of two promising crosses

Designation | Character Mean | Va.P | Va.G | PCV | GCV h? GA
(%) (%) (%) (%)
IR42/0OM736 | Growth duration (day) | 130.1 50.3 380| 55 4.7 81.0 11.0
(OM1348) Plant heigh (cm) 98.7 59.9 388 | 7.8 6.3 60.0 10.3
Panicle/hill (No) 9.6 125.2 81.6 | 116.5 | 941 70.0 15.0
Spikelet/panicle(no) 100.2 93.7 88.1 | 19.7 19.4 90.0 18.7
Sterility (%) 12.3 380.5 | 177.0 | 158.6 | 108.2 | 52.0 18.7
Grain yield (g/hill) 14.6 104.1 80.6 | 69.9 61.5 80.0 16.3
IR42/0OM80 | Growth duration (day) | 132.4 23.4 11.0| 3.6 25 47.0 4.7
(OM1352) Plant heigh (cm) 102.4 32.6 213 | 55 4.5 65.0 7.6
Panicle/hill (No) 10.2 35.3 25.0 | 58.2 49.0 70.0 8.6
Spikelet/panicle(no) 108.6 26.3 19.6 | 15.7 15.0 84.0 7.8
Sterility (%) 16.8 23.4 11.1 | 28.8 19.8 47.0 4.7
Grain yield (g/hill) 15.3 26.3 20.7 | 335 29.7 78.0 8.3

Phenotypic coefficient variation (PCV),. Genotypic coefficient variation (GCV), Genetic advance (GA) and Heritability

(h°).

Some desirable agronomic
characters, major pest and disease resistance
(i,e. brown plant hopper, blast) of two
promising improved genotypes as OM1348-9
and OM1352-5 indicated that these lines are
mid-duration (135.2, and 130.6 days), with
plant height of 103.6, and 101.4cm,

respectively. They exhibit their salt tolerance
as well as some leading varieties asTHDB,
IR42 which have been grown in coastal areas
of the Delta. Especially, they are resistant to
major pests and disesases better than IR42
(Table 4)

Table 4: Agronomic characters, reaction to major pests and diseases of promising improved

genotypes tolerant to salinity

No Variety Origin Growth Plant Reaction to
duration height BPH Bl
(days) (cm)

1 OM1348-9 IR42/0M736 135.2 103.6 5 3

2 OM1352-5 IR42/0M80 130.6 101.4 5 3

3 THDB Tep Hanh mutant 128.6 98.7 3 1

4 OM1351-2 IR42/PUSA44-33 127.3 100.1 5 3

5 OM723-7 NNG6A/AG9-1 126.8 98.8 3 1

6 IR42 (check) IRRI 132.5 100.3 9 7

BPH: brown plant hopper, BI: blast
Grain yield in multi-seasonal trials at 5.0 t/ha, respectively). Particularly, these

Cuu Long Delta Rice Research Institute
(CLRRI) is presented in Table 5. Average
yields after 8 continuous seasons of OM1348-
9 and OM1352-5 were the highest (5.1 and

varieties obtained 6.1 - 6.2 tons/ha in 2000's
dry season. OM1352-5 and OM1348-9 are
considered as the most promising lines
derived from above crosses
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Table 5: Muti-seasonal yield trial of promising mid-duration rice genotypes in Mekong Delta

(t/ha)
No Variety 1998 | 1998 | 1999 | 1999 | 2000 | 2000 | 2001 | 2001 | Mean
Dry Wet Dry Wet Dry Wet Dry Wet
sSeason | season | season | season | season season | season | season
1 OM1348-9 6.2 3.5 6.8 4.2 6.2 4.2 5.8 3.0 5.10*
2 OM1352-5 5.6 4.2 6.4 3.5 6.1 3.8 6.4 3.6 5.00*
3 THDB 6.1 3.5 52 3.0 5.7 3.3 5.7 3.4 4.50
4 OM1351-2 6.2 3.6 5.2 3.0 5.4 4.1 5.3 2.8 4.50
5 OM723-7 54 3.1 5.3 3.0 5.2 3.4 5.3 3.5 4.30
6 IR42 ( CHECK) 4.6 3.0 5.4 3.0 5.0 3.2 52 3.0 4.1
CV% 12.3 9.8 10.2 8.9 12.1 10.2 12.3 9.2 10.4
LSD5% 0.7 0.5 0.8 0.6 0.8 0.7 0.9 0.5 0.8
Scoring salt stress (EC=12dS/m) at variety in Mekong Delta, OM1348 and

seedling stage in Yoshida’s solution among
the traits as SD, SL, RL, SW, RW revealed
that performance of OM1348 and OM1352
were better than IR29 (suceptible check) and
IR42 for all these agronomic traits. As
compared to Doc Do, a salt tolerant rice

OM1352 exhibited similarly salt tolerance
concerned to the target agronomic traits
(table 6). It indicated that unless Pokkali
(tolerant check), two genotypes OM1348 and
OM1352 were acceptable to develop under
salt stress condition

Table 6: Peformance of OM1348-9 and OM1352-5 under salt stress of EC = 12dS/m at

seedling stage

No Variety SD SL RL SW RwW
(days) (cm) (cm) (g/100 (g/100
seedlings) seedlings) |
1 OM1348-9 26.3 16.7 6.8 8.1 2.1
2 OM1351-2 24.2 15.3 5.3 7.6 1.5
3 OM1352-5 25.7 17.8 71 7.6 1.9
4 OM2490 21.3 15.2 5.2 6.0 1.5
5 IR42 20.1 17.1 6.1 54 14
6 Doc Do 29.5 20.6 7.6 10.2 2.6
7 POKKALI * 29.7 21.3 8.0 15.4 2.7
8 IR29 ** 15.3 10.1 4.2 3.6 0.8
LSD5% 1.1 2.4 1.3 2.3 0.5
* Tolerant check ** Suceptible check SD — Suvival days ; SL — Shoot length ; RL — Root length
SW- Shoot weight ; RW- Root weight
Table 7: Muti-location yield trial in Mekong Delta (T/Ha)
Stt Variety Ben Soc An Cag Ba Ria Bac Mean
Tre Trang | Giang Mau | Vung Tau Lieu
1 | OM1348-9 4.0 6.2 5.7 5.8 6.1 5.8 5.6
2 | OM1352-5 3.9 6.1 5.2 5.4 6.3 5.6 54
4 | OM723-7 3.9 5.6 5.0 5.3 5.6 5.4 5.1
3 | THDB 3.6 5.3 4.8 5.0 5.6 5.3 4.9
5 | IR42 3.2 4.6 4.7 5.0 5.1 5.0 4.6
6 | Local check* 3.0 4.6 4.2 5.0 5.1 5.0 4.5
CV% 9.1 12.7 9.8 11.5 12.6 9.2 10.3
LSD5% 0.6 1.1 0.8 0.8 1.0 0.6 0.7

(*) Local check is U17 in Ben Tre, Mahsuri in An Giang and IR42 in others
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Multi-location yield trials were
conducted in Ben Tre, Ba Ria Vung Tau, Soc
Trang, Bac Lieu, An Giang provinces with salt
tolerant rice nursery. OM1348 and OM1352
obtained the highest yield (5.1 and 5.0,
respectively), significantly different to check
variety IR42 at the level of 5% (table 7). In
demonstrative plot (35 ha) at CLRRI, OM1348
and OM1352 obtained 7.5 and 7.3 tons/ha,
respectively. In farmer fields of Long An
province, OM1348 and OM1352 obtained
10.2 and 10.1 t/ha, respectively. Their grain
yield is high and stable. OM1348 was
released as a national variety and OM1352 as
a regional variety for salt-affected areas in
Mekong Delta
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CONCLUSION

Genetic materials selected from two
clusters which expressed high value of
genetic distance, would offer high genetic
variation among segregated progenies if the
materials could be crossed together.
IR42/0OM736 and IR42/OM80 belong to the
two clusters with genetic distance of 16.78
and 10.52, respectively. High opportunity to
select and release the promising varieties as
OM1348-9 and OM1352-5 is proved

OM1348-9 and OM1352-5 are mid-
duration genotypes with high and stable yiels,
suitable to salt-stress areas in Mekong Delta,
resistant to blast and brown plant hopper.
They have been recently recommended to be
developed in rice-shrimp culture system.
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SUMMARY IN VIETNAMESE

Phan nhém céc vat liéu di truyén bang phwong phap Tocher dwa vao chi sé
chiu man STI ctia mét sd tinh trang néng hoc nhw SL, RL, RW, SW va SD cho thay
IR42 va OM736 c6 khodng cach nhém Ién nhat 16.78 sau dé la IR42 véi OMS8O 13
10.52. Chon nhi*ng vat liéu nay lai v&i nhau co thé khai thac sw bién di di truyén
rat cé loi. T nhitng két qua phan tich nhitng thong sé vé di truyén, hai cdp lai
IR42/0OM736 va IR42/0M80 c6 gia tri PCV, GCV, GA va h? cua tinh trang sb hat
trén bong, s6 bong trén bui tét nhat. Ciing tlr cap lai nay, 2 gibng lta OM1348-9 va
OM1352-5 dwgc chon ra. Két qua khao nghiém trén nhiéu vy, nhiéu didm va thanh
loc méan trong dung dich Yoshida cho thay ching thé hién tinh chbng chiu man. Hoi
DPdng Khoa Hoc B& Nong Nghiép va Phat Trién Néng Thén da cong nhan 2 gidng
lta nay la gibng méi san xuét trong ving co' cau lua-tdm vao ndm 2002.




