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Abstract: The factorial experiment was conducted during June, 2014 to March, 2015 which consists

¢ two factors ie. ten indigenous Aman rice variety and four salt solutions (0, 5, 10 and 15 dS m?).
Ihe experiment was laid out in Completely Randomized Design (CRD) with three replications. Data
ere collected on some selected parameters and statistical analysis was performed by using MSTAT-
" program. The interaction effect between variety and salinity on germination and growth parameters

f indigenous Aman rice vatieties varied significantly (P <0.05). All of the germination and seedling
crowth parameters of indigenous Aman tice were significantly (P <0.05) affected by salt stress. All of
the germination and seedling growth parameters were decreased sharply with increasing soil salinity.
The rice variety named Lily, Khakshail, Tal mugur, Harisankar, Bholanath and Swarna showed better
germination performance and can tolerate salinity up to 10 - 15dS m-!. The variety of Lily, Khakshail,
Tal mugur, Swatna, Harisankar, and Bholanath are supetiot to others variety considering their
germination and seedling growth attributes of indigenous rice.

Keywords: Germination energy, germination capacity, germination speed, seedling growth, Seedling
vigor index

Introduction

Rice (Oryza sativa L.) is one of the most important annual cereal crops of the wotld which
belongs to Poaceae family. It is the most extensively consumed staple food for more than
one third of wotld’s population, especially in Asia. In Bangladesh, rice is the principal source
of food and people greatly depend on it for accomplish their daily dietary scheme. The
annual cultivated area of rice is 15.03 million hectares and the annual production are 33.83
million metric tons in Bangladesh (BBS, 2015). Rice sector contributes one-half of the
agricultural GDP and one-sixth of the national income in Bangladesh. The production of
rice is directly affected by different types of hazard such as drought, flooding, salinity etc. In
saline soil, pH remains below 8.5 (7.0 to 8.5), electrical conductivity remains greater than the
4 dS m- at 25 °C and sodium absotption ratio (SAR) found to be less than 15 (Gupta and
Abrol, 1990). Saline condition influences the water uptake that results osmotic stress to
plants. This creates toxic condition and accumulation of Na and Cl ions in tissue of seed
that may reduce the rate of seed germination (Murillo-Amodor ez al., 2002; Shokohbhifard ez
al., 1989).
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Rice production has significantly increased because of rapid and wide acceptance of high
yielding varieties with improvement of irrigation, fertilizer application as well as farming
technique (Israt ef a/., 201 6). A latge number of landrace hav 1 lost by the spread of the
elite varieties. but these indigenous rice cultivars possess 2 wide diversity in morphological,
physiological and ecological characteristic."Some of the indizenous varieties also have the
capacity to tolerate environment stresses such as drought, nity (Kashem,
2013). For preserving genetic, these landraces need to be collect luated. Therefore,
it is necessary to identify the sensitivity and tolerance level of these in
eatly seedling stage and period of vegetative as well as reproductive growt
crop production. The present experiment was conducted to screen
indigenous aan rice varieties based on germination and seedling growth performance

s varieties at

Matetials and Methods

Experimental setup: The experiment was conducted in Agronomy Laboratory of

Agrotechnology Discipline, Khulna University, Bangladesh during June 2014 to March
2015. This expetiment consists of two factors ie four differes concentrations of salt
solution (control, 5, 10, 15 dS m1) and ten indigenous Aman rice varieties (V; = Lily, Vo =
Harisanker,V; = Khakshail, V4 = Satin, Vs =Mura bajal Vi = Mulagathi V- =Bholanath Vg =
Tal mugur, Vo =Swarna, V= Kalomota. The experiment was carred out in 2 Completely
Randomized Design (CRD) with three replications. Salt solutions of definite level of salinity

wete prepared by using required amounts of salt (NaCl) dissolving er (Table

1). The germination was conducted by petridish method using dis ater and saline soil
solution of different concentrations.
Table 1: Salinity levels with cotresponding amount of salt (NaCl

Treatments Water salinity level (EC)

dSm-1

So 0 (control)

Si 5 3.20

Sz 10 6.40

S3 15 9.60
Data Collection: The data were collected on germination enetgy (o), germination capacity
(%), germinaﬁon speed (%), seedling vigor index, shoot length (cm) and root lengtl
Five seedlings were taken randomly from each petridis to measure root and shoot length.

Germination energy: Percentage of seeds germinated at 72 h (Bam e a/, 2006
Germination capacity: Percentage of seeds germination at 168 h (Bam e7 2/, 2006

o ‘Number of seeds germinated at 72 h
Speed of gemination (%) = —— . X
Nurnber of seeds germinated at 168 h
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Seedling vigor index (SVI): According to Abdul and Anderson (1973) seedling vigor index
can be expressed by the following equation:

Seedling vigor indexc = (average shoot length+ average root length) X germination percentage

Statistical analysis. The recorded data wete analyzed statistically using MSTAT-C
statistically software. Analysis of variance (ANOVA) technique was employed to test the
overall significance of the data. The mean differences were adjudged by Duncan’s New
Multiple Ranges Test (Gomez and Gomez, 1984).

Results and Discussion

Effect of variety on germination and seedling growth parameters of indigenous
Aman rice. The effect of variety on the germination energy (%), germination capacity (7o),
seedling vigor index (%), root length (cm) and shoot length (cm) have been shown in Table
2. All the studied parameters 273, germination energy, germination capacity, seedling vigor
index, root length, shoot length in the tested varieties differed significantly among the
variety. The highest germination energy (93.00%) was observed in Khakshai/ which was
statistically similar (P> 0.05) with Talmugur (91.00%), Lily (88.17%), Harisanker (86.17%),
Bholanath (85.17%), Murabajal (86.67%), Swarna (85.83%). The lowest germination energy
(70.67%) was observed in Kalomota which was statistically similar (p> 0.05) with Mulagathi
(77.08%).

Table 2: Effect of variety on germination and seedling growth parameters of indigenous
Aman rice

Getrmination Germination Germination Seedling Root length Shoot

VEOSY eroy (%) capacity (%) speed %) vigotindex  (am)  length (cm)
Ly 88.17ab 99a 88.93ab  777.47bc  4.92b-d 2.29d
Harisanker — 86.17ab 95bc 90.61ab  886.1bc 5.8bc 4.55a
Khakshail 93a 96.67a-c 96.17a 1156a 7.73a 4.09ab
Satin 84bc 94.83¢ 88.52b 970.8ab  6.39ab 3.82a-d
Mura bajal — 86.67ab 96a-c 9022ab  873.9bc . 5.38b-d 3.682-¢
Maulagathi 77.08cd 95.5a-c 80.78¢ T244bc 412d |, 347b-e
Bholanath 85.17ab 96.33a-c 88.41b 887.1bc  5.52b-d: 3.7la-e
Tal mugur 91ab 98.67ab 92.24ab 1147a 7.59a 4.03a-c
Swarna 85.83ab 96a-c 89.46ab 688.6c - 4.34c-e 2.83e
Kalomota 70.67d 98.5a-c 71.71d 636.1c 3.33e 311c-e
LS. $x *ok ok * $ok *ok
CV (%) 6.31 2.64 5.74 19.92 19.53 17.83

Means with the same letter in the column do not differed significantly, ** = Significant at 1% level of
significance * = Significant at 5% level of significance, CV (%) = Co-efficient of vatiation; LS. =
Level of significance
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Germina-

Treatment Germination  tion  Germination Seedling E\OO[ Shoot
combinafic energy (%) capacity speed (%) vigor index length  length
n v, S cm (cm)
Swarna 94ab 96 97.92ab 914.52e- 4.83b-f
Kalomota 94ab 98.66 95.28ab 889.59¢-k 4.04d-1
Lily 98a 100 98ab 815g-k De 2.95g-k
Harisanker 88.66a-d 95.33 92.97a-c 752.46¢-1 .12d- 6.12a-c
Khakshail  94ab 94.66 99.32ab 1332.13bc  9.55ab  4.45¢-h
Satin 91.33ab 94.66 96.53ab 1222.68b-e 7.66b-e 5.24b-d
5 Mura bajal  92ab 94.66 97.07ab D60 5 5.16b-e
Mulagathi  90ab 94.66 95.08ab 5 4.24d4
Bholanath  90.66ab 96 94.47ab )65.3 5.62¢- 4.45¢c-h
Tal mugnr  93.33ab 99.33 93.95a-c 1308.17bc  8.62a-d  4.55c-g
Swarna 95.33ab 95.33 100a 832.68¢: 5.66f- 3.04d-
Kalomota — -86a-e 98.66 87.192a-¢ 3.371- 3.49e-
Lily 94.66ab 98.66 95.51ab 5.16e 2.66i-k
Harisanker 88.66a-d 92.66 95.652b : 6.04d 3g-k
Khaksharl  94ab 97733 96.53ab 861.84g-) 5.43e 3.16f
Satin 75.33d-g 92.66 81.21c-¢g 822 289 5.87d- 3g-k
10 Mura bajal  89.33a-c 95.33 93.73a-c 765.79 14921 3.53e-]
Mulagathi  T4efgh 94.66 78.08d-g 732.85g-m 424g 3.50e
Bholanath  91.33ab 98 93.24a-c 7 2g- 5.45¢ 2.62i1-k
Tal mugur  88.66a-d 98 90.46a- 75.1d c-h 3.16f
Swarna 82.66b-f 96.66 85.61b-f 5.3 -1 216k
Kalomota 69.33f-h 98 70.63g 8225h-n 412g1 27%-k
Lily 60.66hi 97.33 52.3%hi 466f1 2k
Harisanker 71.33f-h 92.33 75.85e-g 201-1 1.79k
Khakshail  86.662-¢ 95.33 90.87a-d 5.04e-k 27035k
Satin 76c-g 92.33 79.73d-¢ n 45401 25k
15 Mura bajal ~ 68.66gh 95.33 72.12gh 61 5.08e-k  1.91jk
Mulagathi  52.331 96.66 54111 369.8( 2.53kl 1.28k
Bholanath ~ 66.66gh 95.33 70.02gh 585.4j-n 4.07g1 208k
Tal mugur  86a-e 97.33 88.38 a-e 786.60g-k  4.70f1  2.08jk
Swarna 71.33f-h 96 74.31f-h 412.021-n = 2.99;- 1.29k
Kalomota 33.33j 98.66 33.76j 394.34mn  1.871 2.12jk
LS. ok NS o * ok ok
CV (%) 6.31 2.46 5.74 19.92 19.53 17.83
Means with the same letter in the column do not differed significantly
** = Level of significance at 1% level; * = Level of significance at 5% level; LS (%) = Level of

Significance; CV.(%) = Co-efficient of variation . =5dS

mbS; =10dSm! ;S; =15dS m'!

Where, Sp = Control (Distlled water); S;
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germination percentage was recorded in Kalomota (33.33%) at Ss. It was found that all of
the variety showed better performance (approximately 70% germination) upto Sz (10 dS m™)
except Kalomota (33.33%) (Table 3). Salinity might be included numerous effects in
germination energy. Firstly it reduces the imbibition of water because of lower osmotic
potential of the saline solution. Secondly it causes mineral imbalance and ion toxicity which
affect on germination energy. Similar findings also predicted by Munns and Tester (2008)
and Rajendran et a/. (2009).

Germination capacity. The highest germination capacity was recorded in Lily (100%) at
control and Sy (5 dS m™) Talmugur produced highest result (100%) at control. The lowest
germination capacity (92.33%) was produced in Harisanker and Satin at S; (15 dS m™) (Table
3). High concentrations of salts, particulatly sodium chloride (N aCl) can inhibit the
germination of seeds due to osmotic and toxic effects. The low external potential can inhibit
the enzymatic activity of seeds and delay the release and development of the radicle. The
Na+ absorption has toxic effects on seed germination, primarily by the disruption of the
movement of Ca*2 Na* In the cell wall which could disrupt its synthesis and, therefore,
prevent the growth of rootlets (Zidane ef a/, 1991; Xue ez al., 2004; Martinez- Ballesta ez a/.,
2004). NaCl also affects the permeability of the plasma membrane by increasing the influx
of external ions and efflux solutions cytosol (Allen ez a/., 1995).

Germination speed The interaction of variety to salinity on germination speed (7o) was
statistically significances and the ranged of germination speed from 33.76% to 100%. The
maximum germination speed was Swama (100%) and the minimum was Kalomota (33.76%5)
(Table 3).

Seedling vigor index. The range was from 369.86 to 1681.83. The highest seedling vigor
index was found Khakshail (1681.83) in control which was produced better result 1332 at Si.
Harisanker produced better result 1480.84 in control and Talmugur also produced relatively
better result in Control and S; which was 1494 and 1311.92 respectively. The lowest seedling
vigor index was recorded in Mulagathi (369.86) at Ss (Table 3). It was found that decreasing
the growth of young seedlings by increasing salinity, was because of the most decreasing of
water absorption by radicle and subsequently by accumulation of soluble salts in cells.

(Cramer, 1993).

Root length: The highest root length was found in Khakshail (10.87 cm) in control which
was also showed better result (5.04 cm) at S The lowest root length was recorded in
Kalomota (1.87 cm) at Ss.

Shoot length: The shoot length ranged from 1.28 cm to 7.28 cm. The highest shoot length
was found in Harisanker (7.28 cm) in control and followed by Kbhakshail, Satin, Talmugnr,
Bholanath. Another vatiety Khakshail produced better result (6.04 cm) in control. The lowest
shoot length was recorded in Mulagathi (1.28 cm) at Ss which was approximate five times
lower of Harisankar at control.

Conclusion

Germination and seedling growth of Indigenous Aman rice are significantly affected by salt
tress. Germination percentage (%), germination :nergy (%), germination capacity (%),
cermination speed (%), root length (cm), shoot length (cm), seedling vigor index were
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gradually deceased with increasing salinity but sharply decline after 12 dS m!. The response
of variety to salinity is variable. The tolerance level of salinity is varied from variety to
variety. The variety named Lily, Kbakshail, Talmugur, Murabajal, .\I///zzg athi were considered as
superior to others variety based on their germination and seedling growth performance.
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