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J asmine or Aromatic rice
(Oryza sativa L.) has aroma
components, which are cumulation of vol-
atile contents (Widjaja et al., 1996; Yo-
shihashin 2002 and Bourgis et al., 2008).
It has important food (Wang and Li, 2005)
which composes of carbohydrate sources
to world populations. Rice cultivation
began in the north of the Delta in Egypt
(El-Keredy et al., 2003 and Shehata et al.,
2009). Genetics of fragrance gene (fgr)
adapted lines was studied in new rice
breeding program (Bhattacharjee.et al.,
2002 and Bradbury et al., 2005). Jasmine
type of rice is widdly cultivated in Middle
East. There are a possibility of producing
aromatic hybrids when crossed kind of
aroma rice like Egyptian Jasmine rice with
CMS lines (El-Keredy et al., 2008 and
Choi et al., 2018 ). This type of rice has
quality of grain size, tast, point of milling,
shape, volatile odor and cooking charac-
teristics (Sakthivel et al., 2009 and Civan
et al., 2019), and shows a response to ge-
netic and environmental improvement
(Juliano and Duff, 1991 and Kishor et al.,
2020). More studies noted that a single
recessive gene control aroma rice trait
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(Sood et al., 1978 and Jin et al., 2003).
The fragrance type including Jasmine and
basmati rice loss some enzyme function
according to the development of fragrance
gene in recessive nature of the trait
(Kottearachehi et al., 2010 and Liu et al.,
2017). The region of fgr sequence is
placed between Japonica and Indica rice
subspecies (Chen et al., 2006; Jimenez et
al., 2013 and Serba et al., 2019.). These
types of rice with using more technologies
could be adapted to be more tolerant under
some environmental stresses (Hashemi et
al., 2018), and showed superior grain
quality (Kishor et al., 2020).

MATERIALS AND METHODS
Plant materials

Experiments of this study were un-
dertaken at Genetics Dept., Faculty of
Agriculture, Tanta University, and Crops
Dept., Faculty of Agriculture, Kafr El
Sheikh University in 2018 and 2019 sea-
sons. The study including Egyptian Jas-
mine rice obtained from Crops Depart-
ment, Faculty of Agriculture, Kafr El
Sheikh University, Egypt, and three
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Chines cytoplasmic male sterile lines
(CMS) are shown in Table (1).

DNA extraction for gene detection

Total genomic DNA was extracted
from fresh-frozen leaf tissues for the four
samples using liquid nitrogen and Plant Kit-
Bio Basic. Plants were harvested after 3 to
4 weeks from planting according to line, all
samples were collected on ice to the Lab.

PCR amplification

Mixture of the polymerase chain
reaction (PCR) included 1.2 ul from DNA
template, 1.5 pl of 10X buffer, 1.2 ul of
both forward and reverse primers as 0.5 pl
(Table 2), 0.5 ul of Tag DNA polymer-
ase, 0.75 ul of dNTPs and 9.25 of double
distilled water (ddH,0). The initial dena-
turation tempreture of DNA was at 94°C
for 5 min followed by 35 cycles of 1 min
at 94°C, 35 cycles at 67.3°C of 1 min for
annealing primers and 1 min to primer
extention at 72°C and final cycle for 10
min at 72°C to complete total volume
which was 15 pl in an ependorf tube.
Electrophoresis of amplified PCR prod-
ucts were carried out in a 1.5 % agarose
gel included a 0.5 pl of ethidium bro-
mide. Restriction enzymes (RE) used in
this study, were EcoR1l, BamH1l and
HindllIl.

Determination of crude protein (CP) in
rice grains

The protein content of grains were
determined according to Randhir and Pra-
dhan (1981). Kjeldhal method was used an

attempt to find a relation between the
effect of hybridization and the grain crude
protein (CP) content.

RESULTS AND DISCUSSION

Table (3) showed the phenotype
characters evaluation. According to days
to 50% heading trait, it ranged from 91.67
(D297) to 108.3 (E. Jasmine) days. Re-
garding to plant height trait, it ranged
from D297 (84.67) to Hexi 41B (112.67
cm) while panicle length trait ranged be-
tween 17.83 ( Hexi 41B and Yimi 15B)
and 21.83 cm for E. Jasmine. Number of
filled grains per panicle trait ranged from
112.67 for D297 to 139.00 E. Jasmine and
as for 1000 grain weight trait ranged from
27.50 g Yimi 15B to 23.03 gm. D297 as
well as grain yield per plant trait ranged
from 38.00 (Yimi 15B ) to 25.67 gm
(D297). Table (3) showed the mean of
morphological traits of crosses between
E.Jasmine and the three CMS lines.

The heterosis clearly appered in
traits such as days to 50% heading, num-
ber of unfilled grains/ panicle, number of
filled grains/ panicle, number of pancicles/
plant, and 1000 grain weight. The result of
the hybrid between EJR and D297 showed
zero in the second generation.

Table (4) illustrates the total pro-
tein in grains for all parents and the result-
ing hybrids, where in EJR (6.91) was
higher than both Hexi 41B (6.48) and Yi-
mil5 B (6.15), while was superior in
D297 (7.35). On the other hand, a marked
result was found in the total protein for
two hybrids 7.22 (Hexi41B X (EJR) and
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7.70 Yimil5B X (EJR), while the top of
them was 8.30 in D297 X EJR hybrid.

There is a strong relationship be-
tween nuclear genes and cytoplasmic
genes, and their effect on traits together,
they affect both phenotypic characters like
plant hight, days to 50% heading, number
of unfilled grains/ panicle, number of
filled grains/ panicle, number of pancicles/
plant, and 1000 grain weight, where it can
be seen, counted or estimated or their
effect on the cell like protein appreciation.
These characters were estimated for the
CMS lines, hybrids, and Egyptian Giza
178 (El-Keredy et al., 2003). Rice under
two levels of nitrogene grew and changed
character in the similar Chinese lines of
rice (Chu et al., 2004). The effect of
crosses appeared in the number of unfiled
grains/panicle compared to parents due to
the influence of the hybrid. Aroma gene
was placed on chromosome 8 of Oryza
sativa L. (Ahuja et al., 2012) and it is spe-
cial trait of rice, and a good quality includ-
ing special amino acid (Sekhar et al.,
1982). The ratio of segregation of F, non
to aromatic rice 3 :1 included the inher-
itance of gene in aromatic rice variety
(Sun et al., 2008; Salgotra et al., 2011).
The results indicate that the divergence
presence between japonica and indica rice
(Matsuoka et al., 2002; Garris et al., 2005;
Bourgio et al., 2008 and Choi et al., 2018
) in most morphological and field charac-
teristics as in Table (4), the lowest appears
with D297 x Jasmine but the highest in
each Hexi41B x Jasmine and Yimil5B x
Jasmine lins. Perhaps this is because both

the Egyptian Jasmine rice (EJR) and D297
x Jasmine (DJR), have the same Indica
origin (Kishor et al., 2020). Aromatic trait
has been transmitted during the crosses
process between Egyptian Jasmine rice
(EJR)- aromatic and three Chinese cyto-
plasmic mail sterile (CMS) lines, so, ex-
pressing that the fgr gene transmission as
in the gel (Fig. 1). Phenotypic and geno-
typic variation were found, and high num-
ber of fgr locus were detected in aromatic
rice (Jewel et al., 2011; Aliyu et al,. 2013
and Civan et al., 2015). At molecular
breeding level, fragrance trait inheritance
in rice varieties, and using biotechnology
has become the future of increasing aro-
matic rice productivity in Egypt (Civan et
al., 2019).

As Conclusion, Through breeding
and crossbreeding programs between
Egyptian or foreign aromatic and other
non-aromatic rice, it is possible to produce
local aromatic strains of rice that can bear
Egyptian environmental conditions at
lower costs. By interacting between nu-
clear and cytoplasmic inheritance, and the
effect of one on the other, hybrids are
bearing the ever-changing environmental
and climatic conditions.

SUMMARY

Aroma Egyptian Jasmine rice
(EJR) is one of the most important types,
It is one of the high quality rice varieties
all over the world, have the fragrance gene
fgr. Three cytoplasmic male sterile lines,
and EJR were hybridized. The three cyto-
plasmic male sterility Chinese lines were:
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Hexi41B, Yimil5B and D297 and their
crosses were Hexi41B x E.Jasmine (HJR),
Yimil5B x E. Jasmine (YJR) and D297 x
E. Jasmine (DJR). The results showed that
the male sterile lines outperform the
Egyptian Jasmine rice in most of morpho-
logical trail such as; 1000 grain weight,
plant height, number of panicles plant, and
grain yield for plant traits. For identifica-
tion of fgr gene primers were used in PCR
reaction, the fgr gene was identified in the
Egyptian Jasmine rice (EJR) and its hy-
brid lines. The gene was also digested
using three different restriction enzymes
(RE) such as; EcoR1, BamH1 and Hind
111. By estimating the total amount of pro-
tein in the grains, the result noticed that it
reached 6.91 in the Egyptian Jasmine rice
(EJR) and about 6.91(grain with cover),
while it reached the highest amount in
DJR hybrid as crosse between the Egyp-
tian Jasmin rice (EJR) and male sterility
lines leads to fgr gene transfer enhance-
ment and increase of protein content in
rice grains which reached up to 8.3 in
D297 x Egyptian Jasmine rice hybrid
(EJR). The main target of this study was
to determine the fragrance gene (fgr) from
EJR in cytoplasmic male strile (CMS) rice
after crosses between them and the EJR,
that resulting in changes of charachterstics
after transferring the gene to these CMS
lines.
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Table (1): The name of CMS rice lines, cytoplasmic source and their variety types.

Name of line Cytoplasmic source Variety type
Hexi41B Dian type Japonica
Yimil5B Dian type Japonica

D297 Dissi Indica

Table ( 2): The DNA primer sequences which were used for fgr gene detection.

Primer No.# sequence

L F-5-TGCTCCTTT GTC ATC ACACC-3'
R-5-TTT CCA CCA AGT TCC AGT GA-3'

) F-5'- GAG TGA GCT TGG GCT GAA AC-3’
R- 5'- GAA GGC AAG TCT TGG CAC TG-3'
F- 5- GACGGTGAACATTCAATTAAAAAG-3’

3 R- 5'- AGTGGGATTTCATTAATTTCCTG-3'

4 F- 5'- CGGCCACTCTCCTGGGTTGCAGAATC-3’
R- 5'- CATTCCCCACCATTCATCCCATGG-3’
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Table (3): The mean of the different morphological traits of the four parents.

Days to Plant | Panicle N%Ifg dun ';li?l'e%f No. of 1000- G{;'dn
parents 50% height | length . . panicles/ | grain y
. grains/ | grains/ . (of
heading (cm) (cm) . . plant weight
panicle | panicle plant
E.Jasmine 108.3 96.33 21.83 21.67 139.00 14.30 24.50 33.06
Hexi 41B 98.67 112.67 17.83 13.00 132.67 16.33 26.13 34.67
Yimi 15B 97.67 96.33 17.83 18.00 119.00 47.50 27.50 38.00
D297 91.67 84.67 20.67 16.67 112.67 21.33 23.03 25.67
Crosses
Hexi 41B x Jasmine 119.50 103.89 23.55 95.22 87.89 19.44 24.04 26.44
Yimil5B x Jasmine 129.80 103.00 | 25.72 58.10 113.20 26.6 22.25 37.80
D297 x Jasmine 122.66 79.00 26 198.66 14.00 28.67 23.67 -
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Table (4): Total protein in different rice lines.

Total protein

Parent/cross Name L.
(grain with cover)
1-Egyptian Jasmine 6.91
2- Hexi 41 B 6.48
Parent —
3-Yimi15B 6.13
4- D 297 7.35
1- Hexi 41 B X Jasmine

(HIR) 7.22
Cross 2- Yimi 15 B X Jasmine 770

(YJR) '
3- D 297 X Jasmine (DJR) 8.30

bp

1500

g 288

100

Fig. (1): PCR product of fgr gene in EJR and its crosses with the three

Chinese CMS lines.




