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Abstract
The experiment aims to evaluate different rice genotypes under agro-climatic condition to
study physiological and grain yield contribution. Six genotypes and one variety i.e. Fakhr-eMalakand (check variety), IR64, IR8225-9-3-2-3, PK344-3-2, Cibogo, Japonica, and OM5627
were evaluated in a randomized complete block design (RCBD) with three replications.
Various morphological characters were measured i.e. days to 50% flowering, days to maturity,
flag leaf area (cm2), plant height (cm), panicle length (cm), tiller hill-1, 1000-grain weight (g)
and grain yield ton ha-1 with highly significant results (71, 121, 12.6 (cm2), 104.8 (cm), 20,
28.63 (cm) and 9.629 (ton ha-1). IR64 produced a higher number of tillers hill-1 (20) while
OM5627 produced highest 1000-grain weight (28.63 g). The genotype Fakhr-e-Malakand
(checked variety) has high grain yield (9.629 ton ha-1) followed by IR64 (9.29 ton ha-1) while
minimum yield recorded in Japonica 5.988 ton ha-1. IR64 (9.29 ton ha-1) genotype produced
higher grain yield than remaining genotypes i.e. PK344-3-2 (8.945 ton ha-1), IR8225-9-3-2-3
(8.228 ton ha-1), OM5627 (7.289 ton ha-1), Cibogo (6.820 ton ha-1) and Japonica (5.988 ton ha1
) respectively. The result showed IR64 genotype will be further investigate in the farmer's
field for the final approval as a commercial variety under agro-climatic condition of the swat
region.
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Genotypes
cultivated in an area of 153.51 million ha
Introduction
Rice (Oryza sativa L.) is the world’s most
with a yearly production of approximately
imperative nourishment food after wheat in
759.6 surpassed by 0.6% rather than 2016
Asian origin [1]. Around 75% of world rice
[3]. According to FAO’s report world rice
is produced and use as the main dietary item
production in 2018 yield staging a 10.3
of 3.5 billion people [2], due to an increase
million tons annual increase to the high of
in populations in Asian continent, the rice
769.9 million tons. China is the world top
demand will be increasing upto 70% by
rice producer among the rice-producing
2025 [3]. Rice has been universally
countries (2017-2018), Pakistan is the
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eleventh number producer of rice after
china and produced 208.6 million tons,
India produced 166.5 million tons and
Indonesia concluded estimates 73.9 million
tons in 2017 with an average efficiency of
2.96 ton ha-1 [4]. Approximately more than
80% of world population directly or
indirectly depends on rice crop and
enumerate as a nutritional food, which
contained protein (6-12%), carbohydrate
(70-80%), minerals (1.2-2.0%), and a vital
substance of fats and vitamins [5, 6]. In
Pakistan rice is cultivated as a food, cash
crop and second preeminent exportable
product after cotton. The rice cultivated
region expanded by 6.4% to 2,899 thousand
hectares compared to 2,724 thousand
hectares comparing with last year 2017-18.
The production of rice improved factually
high 7442 thousand tons against the
production of 6859 thousand tons and
recorded an increment of 8.7%
overproduction of last year. Pakistan earned
1.53 billion US$ from rice exports, which
contribute 0.7% to its GDP [7]. Punjab and
Sindh province contributes 90% in total
production followed by Baluchistan and
Khyber Pakhtunkhwa (KP). KP major riceproducing Districts are D.I. Khan, Swat,
Malakand, Dir. Lower and Dir upper &
Malakand etc. According to the statistics of
KP cultivated area in 2016-17 was 66986
ton ha-1 and in 2017-2018 was 61620 ton
ha-1 and consequently, production in 201617 was 15823 tons and in 2017-18 was
3147525 tons [8]. Pakistan is a well-known
country for rice production; however, our
cultural practices are the main reason of
average low production; as compared to
other countries. Pakistan initiated different
methods to tackle these problems through
traditional breeding of selection, crossing
and mutation breeding [9]. For variety
development, successful illustrations arose
from traditional breeding that produced
famous basmati varieties like Basmati 370,
Basmati 385, and Super basmati and nonbasmati varieties such as IRRI-6, DR-82,
DR-83, DR-92, JP-5, Sara Saila, Dil Rosh97, Fakhr-e-Malakand, Swat-I, and Swat-II.

It is necessary to grown better cultivars for
high quality and high production [10].
Genetic variability provides genotypes that
able to screen out new varieties [11].
Variability in respect to genetic could be
successfully transferred to the next
generation because of genetic characters
[12]. Traits with high genetic indicated that
these traits could be utilized in selecting
upland rice for prominent enhancement
[13].
The current study was carried out to
identify and select potential genotypes and
evaluating traits of importance for genetic
improvement by exploiting the genetic
variation and diversity of some agronomic
attributes, yield and nutritional qualities of
six rice genotypes. The locally cultivated
varieties of rice are respectively susceptible
to insect, pest, and diseases so the
experiment was conducted to screen out the
high yielding rice genotype, adoptable
under the agro-climatic condition of
Malakand division, with the following
objectives:
1. To study the performance of different
advanced genotypes against the existing
commercial varieties.
2. To screen out the rice genotypes and
select the most promising type for
commercial release.
Materials and Methods
A field experiment was conducted at the
Agriculture Research Institute, Mingora
Swat during 2014-2015. It’s high altitude
mountainous area of Malakand division
located on 34.5 to 36oN and 800 to 1800 m
elevation. Temperature fluctuated from
8.5oC to 18.5oC (annual rainfall 81-88 cm)
during the Kharif season, soil was clay
loamy which suitable for rice cultivation.
Before transplantation field was prepared in
watered condition and then water was
applied to the field for puddling. Nursery
was transplanted in prepared paddy field
(watery condition) after thirty days of
sowing. In well puddled field supplied a
half dose of NPK @120, 60, 40 kg ha-1
before transplanting and a half after one
month of transplantation. Row to row and
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plant to plant distance kept 20 cm,
maintained block size 4.2 m2 with seven
rows for each genotypes/variety.
Statistical analysis
The data collected were analyzed by SPSS
(version 20.0); physiological parameters
were subjected to the analysis of variance
(ANOVA) method to find out the variance
between all genotypes. Means were
compared by standard error and critical
value for comparison using least significant
variance (LSD) test. Statistical analysis
software (SPSS) was applied for computing
both the LSD and ANOVA.
Results and Discussion
The data regarding days to 50% flowering
as shown in (Tale 1), revealed significant
difference at (P < 0.05) in all genotypes
which apparent in (Figure-1). Maximum
50% flowering (71 days) was observed in
Cibogo genotype while the minimum 50%
flowering was observed in Japonica (50.33
days) genotype. The remaining genotypes
ranged between 63.33 and 69 days. This
type of liability to vary might be due to the
genetic makeup of the exotic lines and
genotypic environmental factors [14].
Similarly in other studies, variation in grain
quantity and quality founded significantly
in different genotypes and environment
interaction i.e. beans, rice, and wheat crops
[15, 16]. The maturity period ranged from
84 to 121 days. Japonica genotype showed
maturity after (84 days) whereas the
genotypes PK344-3-2, IR8925-9-3-2-3,
and Fakhr-e-Malakand (check), taken 121
days to mature as compared to other
genotypes. Evaluated twelve genotypes
indicated that the early heading matured
early and late heading genotypes matured
late [17]. It was also reported that rice
maturity decreases growth duration due to
genetic control and deficit water, which
ultimately related to delay flowering phase
[18]. The flag leaf area (FLA) results
revealed that the data among rice genotypes

were significantly varied (P < 0.05) which
showed in (Table 1 & Fig. 1). FLA among
rice genotypes ranged between 9.83 cm2
and 12.60 cm2 (Table 1 & Fig. 1). The
minimum FLA recorded in Cibogo (9.83
cm2) while the maximum FLA recorded in
2
OM5627 (12.60 cm ). Similar positive
associations were found in flag leaf area
with 1000-grain weight, grain yield, and
yield-related traits in rice cultivar [19, 20].
Flag leaf is responsible for photosynthetic
products, which translocate during the grain
filling stage, which directly enhances seed
size [21, 22]. The researcher observed
positive relations of FLA with 1000-grain
weight and proposed that the improvement
in flag leaf area could increase grain
weight, spike length, spikelets per spike-1,
grains spike-1 and 1000-grains weight [23,
24, 25]. Results concerning plant height
indicated that significance (P < 0.05)
variation observed among PK 344-3-2
(104.8 cm) followed by Fakhr-e-Malakand
and IR8225-9-3-2-3 as given in (Table 1 &
Fig. 1), whereas lowest plant height
observed in Japonica (89.8cm). In the same
manner, [26] reported that different
genotypes of basmati rice observed
heritability with high genetic improvement
for plant height. Also, other researchers
reported that plant height shows a negative
correlation with yield and observed positive
relationship of plant height with grain
quality [27].
Data regarding panicle length indicated
variation among the examined genotypes,
minimum panicle length was noted in
Japonica (21.24 cm) whereas maximum
panicle length noted in OM5627 (28.01 cm)
as specified in (Table 2 & Fig. 2). Similarly,
the number of panicles declined under
climatic stress conditions, further described
that
the
phenotypic
performance
influencing due to genetic variability [28].
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Figure 1. Vertical bars indicate standard error of days to 50% flowering, days to
maturity, FLA, and plant height (cm) in different genotypes of rice
Table 1. Relative study of different rice genotypes under agro-climatic condition of
growth parameters i.e. days to 50% flowering, days to maturity, flag leaf area (cm2), plant
height (cm) at 5% probability level (ANOVA, Fisher (LSD) test)
Genotypes
Fakhr-e-Malakand
IR64
IR8225-9-3-2-3
PK344-3-2
Cibogo
Japonica
OM5627
Critical value for
comparison

Days to 50%
flowering
63.33 d
69.00 b
68.67 b
68.67 b
71.00 a
50.33 e
66.00 c

Days to
Maturity
121 a
116 b
121 a
121 a
116 b
84 c
116 b

Flag Leaf Area
(cm2)
10.70 cd
10.83 bcd
12.23 ab
11.47 ab
9.83 d
10.23 cd
12.6 a

Plant height
(cm)
103.8 a
92.6 cd
103.2 a
104.8 a
94.2 bc
89.8 d
98.3 b

0.8386

1.0271

1.4186

4.369

The high heritability with high genetic
advance genotypes was determined to
increase in panicle weight and panicle
length also significantly scored panicle
length as evaluated 13 genotypes [29-31].
The higher number of tillers/hill observed
that in IR64 (20) followed by Cibogo while
the lowest number of tillers/hill observed in
PK344-3-221 shown in (Table 2 & Fig. 2).
In line with this, [32] reported that the
highest number of tillers hill-1 (34) founded
in Gomal-6 compared with Gomal-7. IR-6
also showed the maximum number of tillers
per unit area [33, 34]. Statistically,
thousand-grain
weight
increased
significantly in all genotypes as showed in
(Table 2 & Fig. 2) that obtained 1000-grain
weight in OM5627 (28.63g) followed by

Fakhr-e-Malakand (27.83g), IR64 (27.24g)
and IR8225-9-3-2-3 (27.13g) whereas
PK344-3-2 (21.13g) showed lowest 1000grain weight among the compared
genotypes. In line with this, [35]
statistically, the analyzed correlation and
grain weight was influenced by the Flag
leaf area. In uniformity of this result, other
factors like, biotic and abiotic (adaptability,
temperature, soil fertility, transplantation
season, and time) might be responsible for
thousand-grain weight. This statement
agrees to the association characters of
various genotypes observed in basmati rice
highly significant and high genetic advance
for thousand-grain weights [17]. Grain
yield were obtained in the various rice
genotypes which denoted in (Table 2),
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evident from that the grain yield ton per
hectare was found significantly different
amid all genotypes. The result showed that
the highest grain yield (9.629 tons ha-1) was
recorded in Fakhr-e- Malakand (check
variety) followed by IR64 (9.291 tons ha-1)
while lowest grain yield was attained by
Japonica (5.988 tons ha-1) followed by
Cibogo (6.820 tons ha-1), Komal genotype
having (4072.8 kg ha-1) Grain yield,
whereas minimum (1885.3 kg ha-1) Grain
yield was observed in Fakhr-e-Malakand
genotype which apparent in (Figure-2).

Uniformly, results founded [36] that the
effective tillers/hill and number of
grains/panicle produced significant grain
yield/ha. Another researcher concluded
adverse results founded when 2C0 of
temperature increased, decreased in grain
yield by 15-17% of rice [37]. Our result
aligned with the study which observed
adoption pattern, differential performances,
and relative profitability of different rice
varieties showed that Sonar Bangla (7.48
ton ha-1) performed better than compared
varieties i.e. Alok 6201 was 5.81 ton ha-1
whereas HYV was 5.63 ton ha-1 [38, 39].
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Figure 2. The vertical bars indicate standard error of panicle length, tillers hill-1, 1000grain weight, and grain yield tons ha-1 in different genotypes of rice
Table 2. Relative study of different rice genotypes under the agro-climatic condition of
yield parameters i.e. panicle length, tillers hill-1, 1000-grain weight, grain yield ha-1 at 5%
probability level (ANOVA, Fisher (LSD) test)
Genotypes
Fakhr-e-Malakand
IR64
IR8225-9-3-2-3
PK344-3-2
Cibogo
Japonica
OM5627
Critical value for
comparison

Panicle length
(cm)
27.87 a
25.22 ab
26.90 a
25.26 ab
24.60 ab
21.24 b
28.01 a

Tillers hill-1

1000-grain weight (g)

Grain Yield ha-1

14.7 bc
20.0 a
16.0 bc
13.7 c
16.7 abc
17.7 bc
14.3 bc

28.13 ab
27.40 abc
27.13 abc
21.07 d
25.60 bc
25.00 c
28.63 a

9.629 a
9.291 ab
8.228 bc
8.945 ab
6.820 de
5.988 e
7.289 cd

4.3429

3.5756

2.756

0.4414
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Conclusion
The present study manifested that the
influence of climatic on rice genotypes was
significant for days to 50% flowering, days
to maturity, flag leaf area (cm2), plant
height (cm), panicle length (cm), tiller hill1
, 1000-grain weight (g) and grain yield (ton
ha-1). Amongst all tested genotypes, after
Fakhr-e-Malakand (check variety), IR64
and IR8225-9-3-2-3 performed as highest
yielding genotypes at Malakand climate
condition as compared to other genotypes.
IR-64 genotype yielded (9.29 ton ha-1) and
will be recommended as a commercial
variety after further screening for
adaptation of yield-related traits.
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