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ABSTRACT

Field experiment was conducted for evaluation and selection of fine and semi-fine
grain rice genotypes under temperate conditions of Kashmir valley during Kharif
2017-18. In this experiment among 56 fine and semi fine rice grain genotypes
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evaluated under augmented block design, sufficient amount of variability was
observed for grain yield per hectare and its components. The analysis of variance for
grain yield and its attributing traits among treatments, checks and checks + checks vs
varieties revealed presence of significant variation in the studied genotypes. However
with respect to checks, non-significant differences were recorded for tillers plant™,
plant height (cm) and test weight (g). The results indicated that among 56 rice
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genotypes including checks, only 19 rice genotypes expressed higher yield and its
attributing traits compared to four checks varieties under temperate conditions of
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Kashmir. The genotypes AVT-FG-V1(74.8 g/ha), AVT-FG-V2(69.1q/ha), AVT-FG-
V4(59.7 g/ha), AVT-FG-V5(70.7 g/ha), AVT-FG-V6(69.1 g/ha), AVT-FG-V8(66.9
g/ha), PVT-V1(61.5 g/ha), IURON-10(59.9 g/ha), IURON-8(49.1 g/ha), IURON-20
(43.7 g/ha), IRTON-23(48.7 g/ha), IRTON-25 (81.6 g/ha), AVT-1-V3(56.1 g/ha),

IVT-BT-3010(41.9 g/ha), IVT-1M(H) 2817(55.7 g/ha), IVT-1E(H) 2606 (80.1 g/ha),
AVT-1E(H) 2511(60.4 g/ha), IVT-1M(H) 2810 (40.8 g/ha), and AVT-1M(H) 2506
(41.0 g/ha) were the top ranking genotypes with respect to yield per hectare.

Introduction

Rice belongs to the genus Oryza which
consists of 23 wild and 5 main cultivated sub-

Rice is food grain crop of global importance  species namely indica, aus, aromatic
with special preference in Asian countries. (basmati), temperate japonica, and tropical
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japonica. Indica sub-species originated from
India and South China region; tropical
japonica subspecies from Japan, Korea, and
North China; temperate japonica from Java
and Indonesia: aus from Bangladesh and India
and aromatic (Basmati) from western Asia,
South Asia and India Garris et al., (2005);
Hughes et al.,(2008). The demand for grain
basmati is emerging day by day and India
(65%) and Pakistan (35%) are the global
supplier of fine grain basmati types. In India,
basmati rice cultivars are cultivated mainly in
the foothills of the Himalayas, Haryana,
Punjab and Uttar Pradesh, Himachal Pradesh,
Jammu & Kashmir and Delhi Shobha, et
al.,(2006). Cultivation of basmati rice in India
is done on an area of about 2.10 million ha
resulting in production of 8.70 million tons
with an export potential of 3.70 million tons
(AIREA, 2015). India produces about 70% of
the world’s basmati production and nearly two
third of the total production is exported to
other countries, especially to the Gulf and
European countries Verma et al., (2012). Fine
grain basmati rice is praised for its unique
quality and gives pleasant flavour after
cooking. In India Basmati rice is characterized
by extra long, superfine slender grains having
a length to breadth ratio of more than 3.5,
sweet taste, soft texture, delicate curvature and
an extra elongation with least breadth-wise
swelling on cooking. The aromatic basmati
and fine/semi grain rice variety offers high
returns to farmers, enjoying a preferential
treatment both in domestic and international
markets generating three times higher income
so farmers are more inclined to it. In Jammu &
Kashmir area under basmati rice is 68.45
thousand ha with a production of 240.77
thousand tons. Ranbir Singh Pura of district
Jammu has the highest area under Basmati, i.e.
49,100 ha followed by Kathua, and Samba
districts (BEDF, 2016). Kashmir valley has a
tradition of growing short to medium bold
seeded rather coarse grained rice varieties with
low to intermediate amylose content. In the

time of festivals and matrimonial occasions
high demand for fine grained and aromatic
rices is being observed in the market, as a
result a huge quantity is being imported from
neighbouring states for making special dishes
like mutton pulavo (mutton and fried rice) and
vegetable pulavo putting lot of pressure to
state exchequer so the need of the hour is to
breed for the varieties which are fine and
semi-fine in nature with good grain quality.
Keeping this in view, the present study was
envisaged to assess the agro-morphological
traits of 56 fine and semi fine rice grain
genotypes under temperate conditions of
Kashmir valley.

Materials and Methods

Fifty six genotypes of rice comprising of both
fine and semi-fine rice (Oyzea sativa L.)
germplasm including four check varieties
were grown in an augmented block design at
mountain research centre for field crops
khudwani, Kashmir, India during Kharif
2017.The experimental site is situated at an
altitude of 1560m above mean sea level with a
well-defined mandate of high yielding and
early maturing rice varieties and represents
temperate conditions.

Five rows of 7m length for each entry were
sown at a spacing of 20 cm among rows and
15 cm between plants. Crops were raised
following recommended package of practices.
The data was recorded on vyield and its
attributing components viz. Days to 50%
flowering, Number of productive tillers
plant-, Plant height (cm), Panicle length (cm),
Number of spikelets panicle’, Number of
seeds panicle-*, Spikelet fertility (%), Days to
maturity and 1000-grain weight (g). The
means were subjected to analysis as per
augmented block design (Table 1). The
genotypes  which  showed  significant
performance for yield and component traits
upon the best checks were selected.
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Results and Discussion

The analysis of variance for grain yield and its
attributing  characters among treatments,
checks and checks + checksvs varieties
revealed presence of significant variation in
the genotypes studied. However with respect
to checks non-significant differences were
recorded for productive tillers plant-1, Plant
height (cm) and 1000-grain weight (g) (Table
1).

Earliness is always desirable, as the genotypes
both fine and semi fine that matures early
particularly under temperate conditions of
Kashmir escape from lower day and night
temperature particularly at grain filling stage
which results in loose packing of starch
material leading to grain chalkiness and low
head rice recovery and poor grain quality. The
examination of data on the days to 50%
flowering revealed presence of good variation
between the treatments. Maximum number of
days were recorded in case of IIRON-5(119)
followed by IIRON-34(113), GSR-30(111),
IVT-BT-3020(110), IURON-21(110), GSR-
35(109) while as minimum number of days
were taken by IVT-IE(H)2604(88), AVT-
I(E)2511(89), IVT.IE(H)2816(89) followed by
IVT.1E(H)2609(91), GSR-34(91),
IVT.1(E)2506 (92), PVT-V1(93) and AVT-1-
V3(93) (Table 2).

Early maturing varieties like AVT.1E(H)2511,
AVT.1(E) 2506, PVT-V1, AVT-1-V3 were
identified as desirable types for temperate
conditions of climate as well as for yield as
the same was reported by (Akhter et al.,
2015). In this study, the early maturing
genotypes with high yield were IVT.1IM(H)-
2817, IURON-20, IURON-8, IURON-10,
IRTON-23 and IRTON-25. Also (Ndour et al.,
2016; Ranaweke et al., 2014) found that early
maturing genotypes were more adapted to
temperate climatic conditions than late late
maturing ones because low temperature affects

the growth, development and yield of rice
plant and constitute a major constraint to rice
production.

Number of effective tillers produced by each
plant  constitutes an important agro-
morphological trait for grain yield in rice Tao
et al.,, 2006 and Sadeghi (2011). In present
study, significant differences were observed
for number of productive tillers per plant
among the rice genotypes. The highest number
of productive tillers per plant were found in
IRTON-23, IVT.IM(H)2801, IVT.IE(H)2604.

It varied from 9.2 (GS-394) to 24.0 (IRTON-
23). Also Shoba et al., 2006 reported that the
number of tillers per plant contributed
maximum direct effect on yield. Naseem et
al., (2014) reported that the number of
productive tillers per plant, number of
spikelets per panicle, number of grains per
panicle and days to maturity had positive
direct effect on grain yield per plant.

Good amount of variability were present for
plant height also. GS-393 and GS-407 (138
cm), GS-394 (136¢cm), IVT.1IM(H)-2816(132
cm), IVT.1E(H)-2609 (130 cm) and GS-435
(129 cm) were tall, while IURON-20, IRTON-
23 and GSR-30 were too dwarf. 60 % of the
fine and semi fine rice genotypes recorded
plant height in the range of 80 cm -120 cm. In
the present study high yield was associated
with short to medium stature genotypes viz.
AVT-FG-V1, AVT-FG-V2AVT-FG-V4,AVT-
FG-V5,AVT-FG-V6,AVT-FG-V8, AVT-1-V3,
IVT-BT-3010, PVT-V1, IVT.1IM(H)-2817,
IURON-20, IURON-8, IURON-10, IRTON-
23 and IRTON-25 (Table 2). Similar results
were reported by Yadav et al., (2011).
However it has been reported that plant height
was affected by many factors like plant
density, plantation method and fertilizer
application reported by Aide and Beighly
(2006), Ashrafuzzaman et al., (2009) and
Uddin et al., (2010).
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In this study, most of the early maturing
genotypes had longer panicles ranged from
20-27cm in length with more number of grains
per panicle which resulted in higher vyield.
Similar results were reported by Vijay Kumar
(2015) and Thippeswamy et al., (2016). Sajid
et al., (2015) concluded that panicle length
alone does not determine the high grain yield
as traits such as grain size, grain shape, higher
number of tillers/plant, longer panicles and
greater number of grains/panicle ultimately
contribute to higher grain yield. Similarly,
Wattoo et al., (2010) reported that the days to
maturity had highest direct effect on grain
yield per plant.

Number of spiklets per panicle was
significantly influenced by the genotypes
studied. Among these genotypes, the highest
number of  spiklets  produced  were
AVT.IM(H)-2704 (324) followed bylVT-BT-
3010 (321), followed bylVT-BT-3020(321),
GS-390 (286) and Pusa Basmati-1509 (79), a
check variety produced the lowest number of
spiklets per panicle. Number of spikelets per
panicle provide useful information for the rice
breeder and these characters have direct effect
on vyield per plant Sadeghi (2011), also

spikelet per panicle have strong correlation
with panicle length (Ranawake et al., 2013).

In this study the highest number of seeds per
panicle were found in GS-390(205) followed
by IURON-21 (187) and lowest number of
grains were found in Pusa Basmati-1509 (57)
and AVT-FG-V2 (57). However the high
yielding genotypes had significant number of
grains per panicle with an average mean of
125.5 coupled with higher number of panicles
per plant and higher yield and maximum
variability was observed grains per panicle.
Among these components grain yield was
significantly increased by the number of
grains per panicle as reported Basenti et al.,
(2018). It is found that higher number of
grains per panicle was found in genotypes
which mature early probably due to the
interaction of higher solar radiation associated
with optimum temperature Manan et al.,
(2009). Roy et al., (2012) studied the variation
in agro-morphological and grain quality traits
among traditional and  Basmati-type
aromatic/quality rice and observed highest
variation for grains per panicle followed by
grain yield per plant.

Table.1 Augmented design analysis of variance for yield and its attributing characters

SOV D.F Mean squares
50% Tillers Plant Panicle = Spiklets Seeds = Spikelet Daysto = 1000-Grain
flowering plant-1  height length (cm) panicle-1 Panicle™ = Fertility —maturity =~ Weight (g)
(cm) (%)
trt.adj 55 | 44.02* | 6.47** | 328.8* | 5.63** | 2719** | 1302** | 186.3* | 17.33** 6.63**
Control 3 21.49* 0.03 6.8 9.37** | 9018** | 10413** @ 552.5* | 26.67** 11.14
Control + 52 | 45.32* | 6.84** | 347.4* 5.41** 2356** 776** 165.2* | 16.79** 6.37**
control.VS. * * *
aug
Residuals 15 3.22 0.38 49 0.77 90 29 27.6 7.40 0.29
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Table.2 Adjusted mean of 56 genotypes including checks using augmented design in temperate
conditions of Kashmir valley

Genotypes Daysto | Tillers | Plant | Panicle | Spiklets| Seeds | Spikelet| Days to 1000- Yield
50% plant-1 | height | length | panicle-1| Panicle-1 Fertility, maturity | Grain (g/ha)

flowering (cm) (cm) (%) Weight

(9)

SKUA-494 104 13.8 92 25 128 106 84 138 24 69.7
AVT-FG-V8 101 12.3 92 26 148 108 74 136 26 66.9
GS-388 98 11.6 90 26 179 126 73 135 26 22.3
GS-389 98 10.5 81 25 174 128 76 135 25 22.3
GS-390 96 11.5 105 25 286 205 74 135 23 26.7
GS-393 98 11.3 138 25 202 159 79 139 26 23.0
GS-394 98 9.2 136 24 163 138 85 138 27 19.6
GS-407 96 114 138 26 154 117 76 138 29 22.9
GS-423 98 10.0 91 24 195 119 62 140 31 23.6
GS-435 97 13.2 129 25 194 143 74 137 25 21.4
IVT-BT-3027 98 13.0 91 27 151 114 75 136 27 26.1
SKUA-420 106 13.9 89 26 146 137 94 140 27 72.4
IVT-BT-3024 96 12.1 88 24 208 187 90 137 22 20.0
IVT-BT-3022 97 12.3 93 22 132 76 58 136 28 22.2
IVT-BT-3020 110 10.8 86 21 321 180 57 136 24 26.0
IVT-BT-3010 100 14.2 92 24 174 144 83 137 25 41.9
AVT-1-V3 93 13.0 97 25 223 165 75 142 27 56.1
AVT-I(E)2502 98 17.5 92 23 182 129 72 142 24 23.2
2511 89 14.0 109 21 183 152 84 139 26 60.4
2504 98 14.0 94 21 190 115 61 139 27 19.9
2506 92 16.5 128 24 129 110 85 141 27 41.0
2508 94 15.4 85 24 162 125 78 140 27 23.5
P-B-1509 108 13.9 90 28 79 57 72 143 27 28.0
2514 94 15.2 91 20 195 132 68 138 33 18.9
IVT.IE(H)2604 88 194 113 24 178 136 77 142 26 26.0
2606 100 14.6 108 21 183 134 73 141 27 80.1
2609 91 15.7 130 23 185 138 75 143 22 324
2617 94 17.3 118 22 147 119 81 140 27 17.7
AVT.IM(H)2704 98 16.8 80 21 107 72 68 141 24 15.1
2712 98 14.5 95 22 324 105 32 140 22 19.6
IVT.IM(H)-2801 97 21.4 129 23 142 108 76 139 26 22.2
2817 94 11.6 104 24 170 109 64 137 20 55.7
2810 94 14.8 98 23 148 95 64 143 23 40.8
P-S-3 108 13.9 90 25 171 151 89 142 27 28.6
2816 89 15.8 132 23 167 116 69 140 25 20.9
GSR-30 111 17.9 74 19 165 114 67 136 25 36.2
GSR-33 97 17.0 119 21 157 118 73 143 26 415
GSR-34 91 15.3 121 20 186 142 75 142 24 63.6
GSR-35 109 17.0 124 21 143 106 73 144 27 38.7
IURON-21 110 11.0 104 25 213 187 86 146 32 36.1
IURON-20 103 14.4 66 23 148 107 71 142 25 43.7
IURON-8 104 10.8 106 22 151 120 78 146 24 49.1
IURON-18 105 11.1 94 20 152 122 79 145 25 36.2
IURON-15 103 10.4 99 18 155 110 69 166 23 30.8
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AVT-FG-V1 98 11.9 91 27 144 127 89 137 26
IURON-10 104 10.6 89 22 173 123 71 147 25
IRTON-23 99 24.0 67 22 175 123 69 143 20
IRTON-25 99 16.9 120 22 182 134 85 139 26

IIRON-5 119 11.8 73 19 242 122 48 140 33
IIRON-34 113 12.6 86 20 175 114 64 137 25
IIRON-35 109 12.8 96 20 178 134 75 138 27

PVT-V1 93 13.0 126 21 191 150 78 143 26

AVT-FG-V2 99 12.0 91 25 148 57 42 136 25

AVT-FG-V4 102 13.3 88 26 163 144 89 138 27

AVT-FG-V5 102 13.0 91 26 189 174 93 136 25

AVT-FG-V6 101 11.9 90 27 124 109 88 136 24

The trait spikelet fertility is an important
component which is directly related with
yield. In this study most of the high yielding
genotypes have spikelet fertility in range of
70-80 %. The highest spikelet fertility is
observed in check variety SKUA-420 (94 %)
and lowest for AVT.IM(H)2712 (32%). It is
also found that highest spikelet fertility was
found for genotype which matures early as
compared to late maturing genotypes. Akhi et
al., (2016) reported that spikelet fertility status
(%) do have high positive direct effect with
grain yield.

Days to maturity showed presence of
significant variation among the genotypes
studied and early maturing genotypes are more
preferred because their high yield and
earliness is suitable criterion for selection of
improved varieties and early maturing
genotypes like AVT-FG-V1, AVT-FG-V2,
AVT-FG-V4, AVT-FG-V5, AVT-FG-V6, AVT-
FG-V8, AVT-1-V3, IVT-BT-3010, PVT-V1,
IVT.1IM(H)-2817,AVT-1(E)2511, IVT.IE(H)
2816, IURON-20, IURON-8, IURON-10,
IRTON-23 and IRTON-25 with an average
mean of 135 days were identified as desirable
types from the point of yield, similar results
were reported by Abdallah et al.,, (2010)
(Table 2).

In this study most of the high vyielding
varieties showed spectrum of variation for test
weight and most of the high yielding
genotypes have 1000 seed weight in the range

of 20-27g. Minimum 1000 grain weight of 20g
was recorded by IVT.IM(H)2817, while
maximum 33g were recorded by IIRON-5.
This in contrast with Tahir et al., (2003) who
reported positive correlation between 1000
grain weight and grain yield of rice.

Grain yield in rice is complex trait and highly
dependent on other agro-morphological
characters. Grain vyield is the ultimate
manifestation of a plants ability to survive,
grown and produce more yields under
different climatic conditions. Grain vyield of
fine and semi fine rice under temperate
conditions of Kashmir differed significantly
among rice genotypes (Table 1) in this study
yield data revealed that good genotype
variability exhibited among the genotype with
a range of 151 (AVT.IM 2701) to 81.6
(IRTON-25). Among the rice genotypes
evaluated, the highest seed yield per hater was
recorded in genotypes viz. IRTON-25, AVT-
FG-V1, AVT-FG-V2, AVT-FG-V5, AVT-FG-
V6, AVT-FG-V8, IVT.IE(H)2606 and PVT-
V1. Other entries like AVT-FG-V4, IURON-
20, IURON-8, IURON-10, IRTON-23,
IRTON-25 and AVT-1-V3 registered moderate
yield and lowest yield was observed with
AVT.IM(H) 2704, AVT.IM(H)2712, IVT-BT-
3022, IVT-BT-3020,IVT-BT-3024, GS-394,
GS-388,GS-389,GS-390, GS-394,GS-393,
AVT.IM(H) 2816and IIRON-5. The checks,
SKUA-494, SKUA-420, Pusa Sugand-3 and
Pusa Basmati-1509 gave 69.7, 72.4, 28.6 and
28.0 g/ha (Table 2). Such variation among rice
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genotypes for yield was also reported by Silva
(2009), Ashrafuzzaman et al., (2009) and
Hossain et al., (2005). Vanisree et al., (2013)
studied association analysis of fifty genotypes
comprising both basmati and aromatic short
grain types and revealed that grain yield was
significantly associated with harvest index,
plant height, days to 50 % flowering, panicle
length, number of grains per panicle and filled
grain per panicle.

Yield and yield attributing traits of basmati
rice type were evaluated by a number of
workers like Zahid et al., (2006), Tayeng and
Singh (2006), Shobha et al., (2006) and it was
reported that that the number of tillers per
plant, grains per panicle and 1000-grain
weight, fertile spikelets followed by plant
height contributed maximum direct effects on
yield. Also Sarawgi et al., (2015) reported that
the leaf length, leaf width, days to 50%
flowering, effective tiller, plant height, panicle
length and days to maturity had positive direct
effect on grain yield per plant.

Finally among 56 rice genotypes including
checks in augmented block design, 19
genotypes exhibited higher vyield and its
attributing characters in comparison with four
checks in temperate conditions of Kashmir
valley.

It is obvious from the results that the grain
yield and its attributing characters exhibit
significant variation among the rice genotypes
studied. Also the agro-morphological traits
studied have direct positive effect on grain
yield. So these parameters may be given prime
importance for the direct improvement of
grain yield in this group of fine and semi fine
rice grain genotypes studied in temperate
conditions of Kashmir,
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